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TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

The TRANSCENDENT 2000 15 a 3 octave instrument transposable 2 octaves up or down gwving an affective 7 octave range There is portamento, pitch bending, a VCO with shape and pitch
modulation. a VCF with both low and high pass outputs and a separate dynamic sweep control, a noise generator and an ADSR envelope shaper There 1s also a slow osciilator, a new pitch
detector, ADSR repeat. sample and hold, and special ciccuitry with precision components to ensure tuning stability amongst 1ts many features o
The kit inctudes fully finished metalwork fully assembled solid teak 7 B D AR e 1,
cabinet, filter sweep pedal professional quality components (all 2
resistors either 2% metal oxide or 2% metal trim!) and 1t really 1s
complete — nght down to the last nut and bolt and last piece of wirel
There is even a 13A plug in the kit — you need buy absolutely no more
parts before plugging in and making great music! Virtually all the
components are on the one professional qualty fibreglass PCB printed
with component tocations All the controls mount directly on the main
board all connections to the board are made with connector plugs and
construction 1s so simple it can be buit easily in a few evenings by
almost anyone capable of neat soidenng! When finished you wtll
possess a synthesizer comparable in performance and quahity with
ready-built units selling for between £500 and £700!

ENVELOPE

COMPLETE KIT
ONLY
£172.00 + vAT!

Comprehensive handbook supplied with all complete kits! This
fuity describes construction and tells you how to set up your

synthesizer with nothing more elaborate than a multi-meter and a ’Q ; o {8 o S
pair of ears! . & » X i Birae - B R L

Cabinet size 24.6'' x 15.7'' x 4.8" (rear) 3.4"’ (front)

, BEING FEATURED IN THIS MAGAZINE!
' Another superb design by synthesizer expert Tim Orr!
NfW ! TRANSCENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

The Transcendent DPX 1s a really versatile new 5 octave keyboard instrument There are two audio outputs which can be used simultaneously On the first there 1s a beautiful harpsichord or
reed sound — fully polyphonic 1 e you can play chords with as many notesas you like On the second output there 1s a wide range of different voices, stll fully polyphonic It can be a
straightforward prano or a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the
keyboard or should you preter — strings on the top of the keyboard and brass at the lower end (the keyboard i1s electronically spht after the first two octaves) or vice versa or even a
combination of strings and brass sounds simultaneously And on all voices you can switch i circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it
sounds — just like an acoustic plano The digitaily controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism
There i1s a master volume and tone control. a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a vaniable delay control so that the vibrato
comes in only after waiting a short ime after the note 1s struck for even more realistic string sounds

N o SR
Y £

SEE B TN e % b PR e R

Cabinet size 36.3"' x 15.0'' x 5.0" (rear) 3.3 (front)

COMPLETE KIT ONLY £365.00 + VAT!

Toadd interest to the sounds and make them more natural there 1s a chorus  ensemble unit which is a complex phasing system using CCD (charge coupled device} analogue delay hnes The
overall eftect of this s similar to that of several acoustic instruments playing the same piece of music The ensemble circuitry can be switched in with either strong or mild eftects

As the system s based on digital circuitry digital data can be easily taken to and from a computer (for storing and playing back accompaniments with or without pitcn or key change, computer
composing etc  etc ) and an intertace socket (25 way D type} s provided for this purpose

Although the DPX is an advanced design using a very large amount of circuitry much of it very sophisticated the kit is mechanically extremely simple with excellent access to all the crrcuit
boards which interconnect with multiway connectors just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet

The kit includes tully fimshed metalwork solid teak cabinet professional quality components (all resistors 2% metat oxde} nuts, bolts, etc even a 13A plug — you need buy absolulelyorb(:
more parts before plugging in and making great music! When fimished you will possess an instrument comparable in performance and quality with ready-built units selling for over £1 2

0 R DE R I N G I N Fo R M ATI 0 N ﬁll ké(s also available as :epjraateepac[:s e(lecg)
AND MORE KITS ON PAGE 8 Prces o FREE CATALOGUE
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ELECTRONICS

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS Electrolytic Can Type Order Code Miniature Low Value Order Code
Electrotytic Axial Leads Order Code High Ripple, 1EC Grade 1, Low ES.R Cap HR + uF ¢ Voits Polystyrene, Axial, +1% Tol., > 63V D.C. Wkg Cap 424
10% 10 +50% Tol Cap 015 + uF + Vdc. Supphed complete with Vertical Fixing Clip Ceramic Plate, Radial, Low K, 1.8pF ~8.2pF « 26pF Tol, 10-330pF -2% Tol, 100V D.C. Wkg Cap 232
F vdc | 8 | 25 | a0 3 16V Rippie 1A @85°C 14A@50°C 166 Ceramic Plate, Ragial, Med K. * 10% Tol, 100V D.C. Wkg Cap 630
&0 ¢ [ : e YA ‘ 184 Ceramic Plate, Radial, High K, 20% 1o +80% Tol. 63V D.C. Wkg Can 629
d 10000uF 1BV 58A 8.1A 222 + Value
;g 1 : 22000 :; 6V 9.8A 13 7A 346 pF | 424 632 630 629 pF 424 | 632 630 | 629 nF 424 632 B30 | 629
33 l 8 2200 uF 25V 1.3A 184 17% 1 1001 16 ;] 10 25 6
4.7 8 4700 uF 25V a4 6A 6.4A 201 12 120| 16 B 12 26
68 | 9 10000 uF 2BV 8.0A 124 264 15 150| 16 8 15 26
10 9 22000 uF 25V 128A 17.9A 438 1.8 5 180 16 ] 18 27
1% 1 8 10 1000 uF aov 09A 1.2A 168 22 5 1 220 16 S 22
22 | i 12 2200uF 40V 2.4A 33a 188 27| 5 27018 8 27 | 38
33 8 4700 uF Qv 5.6A 78A 23 33 5 330 18 B 33 a1
47 | 10 12 10000 wF aov 9.2A 12.8a 367 39 5 390/ 18 5 39 43
68 1000 uF 70V 1.8A 25A 190 4.7 5 470 18 5
100 8 | 12 2200uF 70V 40A 564 235 56 5 560 16 s
150 8 9 29 4700 uF 70V 75A 105A 376 68 5 680 16 5
220 12 24 34 1000uF 100V 40A 5.6A 222 82| 5 B20 16 s
330 28 37 2200uF 100V 784 1094 336 10 5 1000/ 16 5
a7 | 2 30 a4 12 5 1200 16 &
680 19 | 28 3% 50 15 5 1500 18 €
1000 23 | 28 55 Electrolytic Radial Leads Order Code 8 s 1800/ 18 €
gy o o 150 To e I gl |8
F vde 63| 10 | 16| 25| 35 | 40 { 50 | 63 33 5 3300 18 6
a7 6 39 5 39007 18 6
68 | 6 47 (] 470023 ? 6
1.0 6 96 6 5600 | 23
Tantalum Bead Order Code 15 6 s ‘ le | 8001 23
20% Toi Cap PR + uF +Volts 22 6 82 e | 8200 | 23
WF  vde (315 63710 |16 [25 35 3.3 | 6 d
o1 s o 6 - . Polyester Radial Leads Order Code
022 g 10 8 8 Dipped Type, : 20% Tot, - 250V D C. Wiy £280/352 Styte Cap 352
0.33 | | n 15 | 6 l | 8 10 Moulded Type, - 10% Tot, >100V D C. Wkg. 10.2mm Pitch Centres Cap 360
0.47 9 2 6 7 | 8 10 Moulded Type, < 10% Tol, 100V D C. Wkg 7.6mm Pitch Centres Cap PHE280
0.68 9 33 7 8 10 | + Vatue
1 9 a7 8 10 Ml 352 | 360 PHE280 F 352 | 360 | PHE28B0
15 10 68 8| 10 001 s |6 v s s le
22 | 9 " 100 8 0 | 001§ 5 | 8 w7 |8
33 9 i1 |14 150 10 | | | 0022 | 5 | & |7 22| 8 |10
a7 W0 14 | 15 220 10 | { 0033 5 6 |7 3|0 |
63 9 1no15 | 6 : n 0047 5 6 |7 4712
I R e 0 Trimmers Order Code Order Code cocep i 0 D Res :3
22 1 14 16 250V D.C. Wkg. Film Dielectric, Miniature 500V D.C. Wkg. CO04 EA Tubular Type 015 5 7 8 15 |27
33 15 16 20 14 41pF 19 Cap BO8 A 8 - 3.80F 46 Cap 8023 022 5 7 8 2.2 32
a7 16 | 20 2 8oF 19 Cap 808 8 8- 68pF 8 Can 8026 033 s 7|8
68 16 20 2 - 20pF 2 Cap 808 C 1 13pF 61 Cap 802 12 047 5 7 8
100 20 55 - 59.5pF 29 Cap 8080 17-19.7 62 Cap B02 18 088 6 ] 9 1 1

(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD)
PO Box 290

8 Hampton Street
Birmingham B19 3JR

MAIL

ONLY

TELEPHONE: ORDER
021-233-2400

Small Desk Console — Boss !ndustrial Mouldings
Slope Front Console, Recessed Top

ABS Base, C/W Brass Bushes, tn Orange

Tmm Aluminium Top Pane! Fimshed Grey

Order Code
w161, D96 H39 (57} 186 Case 8IM1005 OR
W215, D130, H47 (73] 268 Case BIM1006 OR

Plastic Boxes — Boss Industrial Mouldings
Moulded Box and Clese Firting Flanged Lid
ABS Box, C'W Brass Bushes. and Lid In Orange

Order Code
L112 W62 D31 87 Case 8IM2003 OR
1150 W80 D50 ns Case 81M2005 OR
L190 w110 DEO 195 Case BIM2006 OR

Instrument Case — Boss Industriat Moutdings
Covers Manutactured from 14SWG Aluminium
Chassis Manutactured from 18SWG Mild Steel
Covers Finished Orange

Chassis Fimshed Matr Black

v

Order Code

W250 D167.5 H 68.5 (Chassis 153mm Deep)

Plastic Boxes with Metal Lids — Boss Industrial Mouldings

Recessect Top Box
ABS Base, C/W Brass Bushes, In Orange
1mm Atuminium Top Panel Finished Grey

Order Code
LB5 W56 D29 97 Case BIM4003 OR
L111 W71 Da2 130 Case BIN4004 OR
1161 W96 D53 182 Case BIM40DS OR

Diecast Boxes — Boss Industrial Mouldings
Orecast Box and Flanged Lid
Atuminium Box and Lid in Natural Finish

Orvier Code
L113 w63 D31 104 Case BIMS00] NA
L152 w82 D50 181 Case BIMS5005 NA
L182 W113 D61 280 Case BIMBS006 NA

1480 Case BIM3000 OR

VERO ELECTRONICS PRODUCTS

25" x5 pitch Veroboard 59 VERQ 210694
3.75" x 57 1" pitch Veroboard 66 VERO 21072D
25" x1° itch Veroboard (5) 70/Pack VERO 21076C
375 x 8 pitch Piain Board 56 VEROQ 21078E
5.82" x 2.9" .17 puch V-Q DIP Board 1" VERO 21084E
Spot Face Cutter 89 VERO 210134
Pin Insertion Tool for 040 type pin 122 VERO 21015F
DS Pins 040 {100} 38/Pack VERQ 21087G
SS Pins .040 {100} 38/Pack VERO 210178,
Bmm Board Standoff {100} 181/Pack VERO 21321K
16mm Board Stando!f {100} 216/Pack VERQ 213226
19mm Board Standof! (100} 226/Pack VER0 213230
Verowire Kit {1-pen, 2-wire, 25-comb} 378/Kst VERO 213410
Verowire Combs {100) 407/Pack VERO 21339F
Verowire Wire (4) 228/Pack VERO 21340G
Flip Yop Box, Small. Black 192 VERQ 213170
Firp Top Box, Large. Black 250 VERO 213194

HARDWARE
D.1.L. Sockets

8 Pin Low Profile Socket Tin
14 Pin Low Profile Socket Tin
16 Pin Low Profile Socket Tin
24 Pin Low Profile Socket Gold
28 Pin t ow Profile Socket Gold
40 Pin Low Prafile Socket Gold

Heatsinks

Indwidual Tvpe for 1
Individusl Type for 1
Individual Type for 1
Individuat Type for 1
Indwiduat Type for 1

x TOS 50°C/w
x TO66 10.5°C/W
xT03 7.7°CW
xT0126 17°C/W
xT0220 17°C/W

"
13
14

127

Order Code

DIL SKT B

DIL SKT 14
DIL SKT 16
DIL SKT 24
DIL SKT 28
DIL SKT 40

Sink 5F

Sink TV2
Sink TV3
Sink TV4
Sink TVS

Small Desk Cansoles — Boss Industrial Moutdings
Stope Front Console, Recessed Top

ABS Base, C/W Brass Bushes, In Orange

1mm Aluminium Top Panel Finished Grey

Ventilation Slots (n Base

QOrder Code
W105 D143 H32 (56} 206 Case BIME005 OR
W170 D143 H32 (56} 271 Case BIMBOOE OR
W170 D214 H32 (82) 375 Case BIMB007 OR

All Metal Desk Consoles — Boss Industrial Moutdings
Slope Front Console, Recessed Top

Two Prece All Aluminium Construction

Ventilation Slots tn Rear and Base

Choice nf 15°.0r 30° Sloping Front

Off White Top Panel, Blue Base

Order Code
W102 D140 H28 (51} 15" stope 018 Case BIM7151A
W165 D211 H33 {761 15° slope 1350 Case BIM7164A
W254 D287 H33 (76} 15° slope 1572 Case BIM7156A
W356 0287 H33 (761 15 slope 1823 Case BIM7158A
W102 D140 H28 (76) 30 siope 1018 Case BIM7301A
W165 D183 H28 (102) 30° slope 1202 Case BIM7303A
W254 D259 H28 (102} 30° slope 1572 Case BIM7306A
w356 D259 H28 (102} 30° siope 1823 Case BIM7308A

Eurocard Size Desk Console — 8oss industrial Mouldings
Slope Front Console
ABS Case, C/W Brass Bushes, In Orange
1mem Atuminium Top Panel. Fimshed Grey
Order Code

W169 D127 H45 (70 375 Case BIMB00E OR

P.C.B. Components
Dalo Pen, 8lue Ink, Slow Drying

Fuseholders

Suit 20mm x Smm foses.
F.C.8. Mounting, Open Type
Chassis Mounting, Open Type

Panel Mounting, Screwdriver Slot
Fanel Mounting, Finger Release

Puses

20mm x 5mm Glass

Cuick Blow, Range 100mA 58
Slaw Biow, Range 250mA ~54

Lampholders, Panel Mounting
Simular In Style to Fuse/H 20F

Low Voltage Type Suits LES and M/F Bulbs

Low Voltage, Red, Amber or Green

Internal Neon 200/240V Red or Amber

Bulbs, Low Voltage, L.ES.
BV. 0.36W: 6.5V, IW. 14V, D 75W.

7%
95

Pen 33PC

Fuse/M208
Fuse/H20C
Fuse/H20PT
Fuse/H20P

Fuse 20
AS Fuse 20

+ Rating

Lamp LV
Lamp N

+ Colour

Bulp LES
\oltage

RESISTORS
Carbon Film, Fixed

0.25W, 24 Values IRQ-10M, 5% Tol 1.5 e
0.5W, E12 Values {RO-4M7, 10% Tol. 2ea
Metal Film, Fixed

0.5W, E24 Values, SREIM, 2% Tol 6 ea.
2.5W, E12 Values 10R-27K, 5% Tol 13ea
Metal Glaze. Fixed

0.5W, E24 Values, IM-33M, 5% To 10ea

90p/100 (Mult 10/Valyel
1.250/100 (Mult 10/Value!

3.80/100 {Mult 10/Value!
7.80/100 Mult 10/Value)

5.40/100 (Mult 10/Value)

Skeleton Presets, Miniature

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979

Order Code
0.1W, E3 Values, 100R-IM, Lin Vertical Mounting 7
£7.90/1000 (Mult 100/Value) Res AD% 0.1W, £3 Vaiues. 100R-IM, Lin. Horizontal Mounting 7
£10.10/1000 (Mult 100/Value! Res RDY
+ Value Skeleton Presets, Standard
0.3W. E3 Valyes, 1COR-4M7, Lin. Vertical Mounting "0
£32.40/1000 (Mult 100/Value! Res MA30 0.3W, E3 Vatues, T00R-4M7. Lin. Horizontal Mounting 0
Res PRS2
+ Value Potentiometer, Rotary
0.5W, E3 Vatues, 1K-2M2 Lin 3a
Res VR37 0.25W, E3 Values, 4K7-2M2 Log 34
+ Value

Order Code

Min Preset V
Min Preset H
value

Stet Preset V
Stt Preset H
Value

Pot Lin
Pot Lo
+ Value
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® ACCESS & FREEPOST ON ORDERS GMT E L ECTRON ICS A

® BARCLAYCARD @ VAT INCLUSIVE PRICES * Freepost

® CASH M ADD 30p P&P Birmingham B19 1BR
® CHEQUE 24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME

* DUE TO VAT INCREASE PLEASE ADD 5% TO ORDERS

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C-MOS — High Speed

5-15V ‘B’ Series, Up to 20MHz 7400 T.T.L.

HEF4000 14 HEF4046 100 HEF4514 250 N7400N 9 N7444N 83 N74122N 39 N74192N 60 N74LS28N 32 N74LS138N 86 | N74LS253N 105
HEF4001 14 HEF4047 87 HEF4515 299 N7401N il N7445N 65 N74123N 37 l N74194N 80 N74LS30N 16 N74LS139N 85 N74LS257N 104
HEF4002 14 HEF 4049 28 HEF4516 90 N7402N 1 N7446AN 62 N74125N 3z N74195N 79 N74LS32N 24 N74LS153N 76 | N74L5258N 107
HEF4006 95 | HEF4050 28 | HEF4517 382 | N7403N 11| Nr4s7AN st | N74126N 32 | N74198N 120 N74LS33N 32 ‘ N74LS5154N 122 | N74LS260N 26
HEF4007 14 HEF 4051 69 HEF4518 69 N7404N 12 N7448AN 44 N74128N 74 N74199N 139 N74LS37N 24 N74LST155N 80 N74LS261N 300
HEF4008 80 | HEF4052 72 | HEF4519 55 | N7405N i2 | N7450N 13| N74732N a6 | N74221N 160 N74LS38N 24 N74LS156N 80 | N74LS266N 40
HEF4011 14| HEF4053 72 | HEF4520 65 | N7406N 25 | N745IN 13 | N74145N 60 | N74279N 16 N74LS40N 22 N74LS157N 54 | N74LS273N 130
HEFA4012 14| HEF4066 37 | HEF4521 88 | N7407N 27 | N7as3N 15 | N74147N 126 | N74208N 200 N74L542N 53 N74LS158N 60 | N74LS2BIN 116
HEF4013 32 | HEF4067 J80 | HEF4528 99 | N7408N 13 N7454N 13 | N7a148N 83 | N74385N 150 N74LS51N 22 N74LS160N 120 N74LS290N 90 i
HEF 4014 84 | HEF4068 14 | HEF4532 120 | N7409N 13 N7460N 13 | N74t50N 65 | N74366N 150 N74LS54N 16 N74LS161N 78 ’ N74L52938 100
HEF4015 60 | HEF4069 14 | HEF4534 £10 | N7410N 11| N7470N 26 | N7a151N 46 | N74367N 120 N74LSE5N 22 N74LS162N 130 | N74LS298N 100
HEF4016 35 | HEF4070 14 | HEF4539 110 | N7a1tN 18 | NT4T2N 22 | N74183N 55 | N74368N 150 N74LS73N 29 N74LS163N | N74LS324N 170
HEF4017 55 | HEF4071 14 | HEF4543 155 | N7412N 17 | N7473N 23 | N7ats4N 96 N74LS7EN 40 N74LS 164N 90 | N74LS365N 105
HEF4018 65 | HEF4072 16 | HEFa555 78 | N7413N 23 | N7a74n 23 | N74155N 53 NT4LSTEN a3 N74(S170N 200 | N74LS366N 105
HEF4019 a6 | HEF4073 16 | HEF4S56 78 | n741an 46 | N7a78N 28 | n7a1sen a | 798 NTALSTAN 33 | N74LSI73N 100 | N74ULS3ETN 105
HEF 4020 88 | HEF4075 16 | HEF4557 386 | N7416N 22 | N7476N 26 | N74157N 49 | n7aLs0ON 15 N74LS83AN 97 N74LS174N 100 | N74LS36BN 105
HEF 4021 85 | HEF4076 85 | HEF4sgs 87 | N7a1IN 23 | N74BON 43 | N74158N 54 | N74LSOIN 16 N74LSB5N 70 N74LST7ON 100 | N74LS373N 150
HEF4027 82 | HEF4077 14 | HEF4724 171 | N7a20N 1" N7483N 63 | N74160N 74 | n7acso2N 16 N74LSBEN a3 N74LS18IN 320 | N74LS374N 50
HEF4023 14 | HEF4078 16 | HEF40097 90 N7421N 26 N7485N 65 | NIISIN 74 N74LS03N 16 N74L590N 45 N74LS190N 9N N74L5375N 100
HEF2024 45 | HEF4081 16 | HEF40008 73 | N7426N 27 | N7486N 23 | N78162N 74 | N74LSO4N 16 N74LS92N 70 N74LS191N 95 | N74LS378N 160
HEF4025 14 HEF4082 16 | HEF40108 62 N7426N 22 N7490N 30 l N74163N 74 N74LSOSN 23 N74LS93N 45 N74LS192N 128 N74LS386N 35
HEF4027 32 | HEF4085 64 | HEF40160 19 i N7427N 22 | N7491AN 60 | N74184N 65 | N74LSO8N 16 N74LS95BN 65 | N74LS193N 130 | N74LS3%ON 170
HEF4028 52 | HEF4086 64 | HEFa016t 119 | N7428N 30 | N7a92n 33 | N74165N 65 | N74LSDON 22 N74LSIEN 116 N74LS194N 150 | N74LS393N 170
HEF4029 60 | HEF4093 50 | HEF40162 118 1 N7430N 11| N7493N 31 | N74166N 93 | N74LSTON 16 N74LS107N 38 N74LS195AN 120 | N?74LS395n 180
HEF 4030 46 | HEF4094 175 | HEF40163 118 | n7a3N 21 | N743aN 74 | N74170N 134 | N74LSTIN 22 N74LSI0ON 38 N74LSI96N 80 | N74LS490N 130
HEF 4031 200 | HEF4104 166 | HEF40174 118 | N7833N 30 | N7495AN 48 | N74173N 1117 | N74LSIZN 23 N7ALSTI2N 40 N74LS197N 110 | N74LSETON 170
HEF4035 110 | HEF4502 91 | HEF40175 19 | N7a3WN 21 | N7496N 46 | N74174N 63 | N74LSI3N 3g N74LS113N 38 N74LS240N 160

HEF4040 68 | HEF4s05 571 | HEF40192 140 | N7438N 21 | N74100N 88 | N74175N 62 | N74LS14N 74 N74LS 114N 38 N74L5241N 160

HEF4041 75 | WeFasos 51 | HEF40193 140 | N7439N 60 | N74107N 25 | N74180N 80 | NTALSISN 24 N74LS125N 40 N74LS242N 160

HEF4042 54 | HEF4510 70 | HEF40194 19 | N7480N 12 | N74109N 42 | N7818IN 165 | N74LS20N 16 N74L5126N 40 | N74LS243N 160

HEF4043 79 | HEF4511 110 | HEF40195 17 | N7442N 40 | N7aT1EN 148 | M74182N 69 | N74LS21IN 22 N7ALSII2N 6 N74LS244N 160

HEFa044 84 | HEF4512 98 | l N7443N 79 | NN 23 | Nja192N 65 | N7aLS22N 24 | N74LS136N 37 N74LS251N 90 |

LINEAR INTEGRATED CIRCUITS OPTO ELECTRONICS Order Code SWITCHES Order Code
CA3011 92 NES92K 162 Light Emitting Diodes, Individual Miniature Toggle — Honeyweil
CA3018 75 AC4136 130 126" (3mm}  Red 14 cavss SPOT 2A/250V A.C ,5A/28V D.C 58 SWBA1011
CA3020 19t TAAI20S 79 Green 17 caves SPDT  ClOH 67 SWBA1021
g:gg:gt« 36 vusgo 346 Yellow 19 cavar SPDT  Double Bias To Centre 75 SW 8A1041
6 TCA730 450 . SPDT  Single Bias To Centre 75 SW 8A1051
Cazog 248 S Ve Panel Mounting Chip to suit 3 LED3 Clip T e & e
CA3080E 70 TDA1008 326 2" (smm) Red 15 cavaaa DPOT 86 SWB8A2011
CA3089E 253 TDA1022 648 Green 17 cayga OPOT  ClOfE 92 Sw 842021
CA3130€ S0 TDA1028 338 Yellow 19 cavse DPDOT  Double Bias To Contre 102 SW 8A2041
CAJ140E 38 TDA1029 338 Panel Mounting Clip to suit. 5 LEDS Clip DPDT  Single Bias To Cantre 102 SW BA2051
CA3189E 266 TDA0348 217 OPOT  Bias % SW BA2061
LM301AN 30 TDA2581 266 Light Emitting Diodes — 7 Segment Display
LM308N 95 TDA2640 292 o ) Miniature Push — C & K
LM3TBN 200 TLOSICP 7 {7.6mm) €. Anode R.H. Decimal Pt.
Y s e Tsece L Red 160 XANI06 1 sp Pusb To Make, Momentary 0.5A/250V A C.. 1A/28V D.C 54 Sw 8531
T o s o €. Anode R.H. Decimal Pt sp Push To Break, Mcmenvary 54 SwW 8533
LM339N X N 40 Green 199 XAN3051 ) _
A s fySsrety P C Cathode RH. Decimat Slide — Switcheraft
EA 180 DAT1ION 65 Pt. Red, Low current drain 160 XAN3074 DPDT  Standard Actuator 36 SW 46206
Lm382 120 UA41CT 42 6 (15.2mm) C. Anode L.H. Decimal DPDT  Slot Actuatar, Voltage Change. Marked 110/240 43 SW 46206F
UA741CN 18 Pt Red 230 XANB620
UAT47CN 50 C. Anode L.H. Decimal
UA748CN 35 PLG 230 XAN6520
Rrrp—" 5 s Car‘:‘eo';e " SEMICONDUCTORS
AC1496N 97 Voltage Regulators Decimal Pt. Red 230 XAN6640 Diodes
e 1f .
NES31 19 e IN827 193 1N4006 7 881106 6 0A202 e
NES36T 216 LM309DA (K] 108 Photoresistors IN9T4 4 1N4007 8 BY127 15
NES40 225 UAT23CN 38 IN916 5 IN4148 3 BY205 34
NESS5N 25 UA780SCU 65 e SORNOR 2 IN4001 a IN5402 15 8YX10 19 Microwave
NESSEN 60 vA7812CU 65 ORP§1 %0 ORPE! 1N4DO2 4 IN5404 16 0Aa? 10
NESGON 3a1 UAT815CU 65 . 184003 6 8AX13 5 0A90 7 BAWGSD 1091
NES6IN 427 UA7905CU 86 Phototransistors IN4004 [ BAY3B 27 0A9? 7 CL8960 2592
NES62N 461 uAT912CU 86 oce71 180 ocP7 IN40OS 7 88106(4) 122 04200 9 CXY11C 1280
NESESN 120 UAT91SCU 86 8PX2S 175 8PX25
NESEEN 155 UATBLOSCS 32 8PX 29 175 BPX29 Zener Diodes
NESBTN 170 UATBLOBCS 32 400mW CaV7-CI3 13W CIVECTS
NESION 405 U"’g“’g: g; Phatocoupler BZY88/BZX79 + Voltage 8 82X61 + Voltage 6
A 1
RGN o UATELYS FCO820 150 Fcos2e -
2N929 37 2N4a27 206 8C478 24 BSX88 8
SEMICONDUCTORS MAINS TRANSFORMERS Order Code 2N1893 30 2N4856 158 BCS47 12 MJIE340 4!2!
o ) 2N4B58 134 8C548 0 MPF 102 3
Rectifier Bridges Order Code Secondaries may be connected In series or e b NS 0 | Bin B | 855 T
1A 400V S.t L 93 BY179 ‘”I"“’! tolaivelwice voltageltanoe 2N2369 19 2N5294 43 8C549 12 ocas 95
1.44 60V 5.1 Ba 8Y 164 Primaries 0-220, 240V 2N2369A 20 2N5416 108 BC5498 20 ocas 82
1.5A4 100V D.I.L 33 vMI8 EVA — Clamp Type Construction INZ64E 42 2N5457 35 8C557 14 QOCP7t 180
154400V DI(L. 35 VM4g - 2N2894 49 2N5458 30 8C558 14 T1P29A 4
LA Ty s o Aporox. 13% Requiation. £.C 54, H36, W35 N = 2Ns4s9 hed b I Tieaac 53
1.5A 400V 52 woa 0-4.5V, 0-4.5V Secondaries 220 Trans6VA 45 2N2304 24 2N6258 432 8CY34 97 TIP30A s
24 100V 89 vS148 0S5V, 06V 60 2N2904A 24 40673 80 BCY70 14 TIP30C 57
2A 400V 109 V5448 0-12v.0-12v 120 2N2905 22 AC188 22 BCY71 14 TIP31A 4)
6A 100V 143 VH1a8 015V, 0.15v 150 2N2905A 24 AD161 38 8CY72 15 TIP3IC 8
64 400V 183 vHa4g 020V, 020V 200 2N2906 19 AD162 38 BD131 3¢ TIP32A 49
10A 100V 172 vJ148 2N2807 22 8C107 10 | BO132 35 TIP32C 63
10A 400V 201 v 448 20VA - Clamp Type Construction 2N2907A 25 BC107B 14 BD135 38 TIP41A 53
15A 100V 215 vt148 x. 16% Requl F.C. 70. H48, Wat 2N2918 330 | BC108 10 BD136 37 TiP41C ©
154 400V 226 viasg (s 3R R, L 0 2N2926G 1 8c1088 1a 80137 38 TIP42A 59
204 100V 242 VK148 0-4.5V, 04,5V Secondaries 335 Trans 20VA 45 2IN3053 17 B8C108C 16 80138 39 TIP4ZC 69
304 400V 260 VK448 06V, 06V &9 2N3054 50 BC109 0 80139 35 TIP2955 &8
0-12v, 0-12v 120 8C1098 17 80140 35 T1P3055 54
S.CR.'s G-15V, 05V 150 2N3055 50 BC109C 18, BF115 28 Tis43 32
A 400V a €106D el S VAo izs) 2N3055 ec1ay 7 BF 180 37 2TX 109C 14
ER Y n?a 1101260 0-20v. 0-20v 200 Full 1SB Test 86 8C148 9 BF181 37
2N3340 30 BC149 8 8F257 3
. 55VA — Clamp Type Construction N3442 121 8C187 10 BF258 32
ion F.C. 92, Hi 7 2N3702 8 8C158 9 8F259 36
10A 500V 124 BT138-500 Approx. 10% Regulation F.C. 92, H64, W5 EIRL S~ o A sraon e I
154 500V 177 8T139-500 06V, 0-6Y Secondaries 540 Trans S5VA 60 3700 M ac177 15 8Fs21 228
23A 500V 492 BTYW41.500 012V, 0-12Vv 120 2N3705 9 BC178 15 BFX13 23
015V, 0-15Vv ;{5)8 2N3206 9 BC179 18 BF X84 26
020V, 0-20v 2N3707 9 BC182 10 BF X85 26
COMMUNICATIONS INTEGRATED 030V, 030V 300 ey 5 [ e 0 [eies 0 |
CIRCUITS — PLESSEY o N709 I ac183 10 BEX87 2
sL360C 242 | SL641C 384 100VA - Frame Type Construction N7 270 [ BCI83L 1| sexes 26
5L362C 302 | SL650C 865 B8C184 10 8F Y50 15
6% Reaulation HB7, W74, D64 2n3819 20
SL610 230 | sLes1C 786 Approx. GEFIEd 20 2N3820 39 ac1gaL " BFYS) 15
SL61IC 230 | sLes2c 329 0-25V, 0-25V Secondaries 825 Trans 100VA 250 N Ciace P BC212 10 8FY52 18
SL612C 230 | SL6BOC 230 0-40V, 0-40V 400 2N3903 20 BC212L 1 8FY90 97 |
sL613C 394 | SL7OIC 220 2n3904 8 8C213 10 BLX65 238
5L620C 347 - 2N3905 12 ‘ BC213L 1 BLY3S 1889
SL621C 347 | SL1610C 166 | SL1623C 251 | SL1680C 170 | SPBEZY 445 | SPBEI0 207 N300 12 8e214 10 | BLY93A 2706 |
5L622C 854 | SL161IC 166 | SL1625C 225 | SL6600C 890 | SPB6J0B 1361 | SPB760B 68O NG5 P Eeand a9 BPX25 176
5L623C 629 | 5L1612C 166 | SL1626C 251 | SLE640C 401 | SP8655B 1058 | SPB790B 454 NI4T 227 BC327 17 ‘ BPX23 175
5L624C 321 [ SL1613C 193 | SLIGIOC 166 |5L6650C 378 ( SPBASTB 058 | SPB74B 454 R0 2 80328 15 BRY39 a5
SLE30C 218 | SL1620C 225 |SLI640C 193 SPBE50B 907 2N4403 2 BC337 16 B5WE9 33
5L640C SL1621C 225 | SL1641C SP86608 s07 2N4416 86 ©C338 14 BSX20 19
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4020 4050  25p
4022 4060  80p
4023 4066  30p
4024 4068 13p
4025 4069 13p
4002 13p 4026 4070 13p
4007 13p 4027 4071 13p
4009 30p 4028 4072 13p
4011 13p 4029 4081 13p
4012 13p 4040 4093 36p
4013  28p 4041 4510 60p
4015 50p 4042 4511 60p
4016 28p 4043 4518 65p
4017 47p 4046 4520 60p
4018 55p 4049 25p 4528 60p

FULL DETAILS IN CATALOGUE!

LF356  80p NES531  98p

LM301AN 26p mgggg égo

LM308  60p o

THISISONLY “vol8 b NES67  100p
ASELECTION' o™ 2ob Rca136 100p
350 LM339 45p SN76477 230p

16p LM378 230p TBABOO 70p

45p LM379S 410p TBABIOS 100p

30p LM380 75p TDA1022 620p

7106  850p LM3900 50p TLO81  45p
7107 900p LM3909 65p TLO84  125p
CA3046 55p LM3911 100p 2N414  80p
CA3080 70p MC1458 32p 2ZN425E 390p
CA3130 90p MMS57160590p ZN1034E 200p

LED's 0.125in. 0.2in
Red TIL209 TIL220
Green TIL2Y)Y TIL221
Yetlow TIL213 TiL223
Clips 3p 3p
DISPLAYS

DL704 0.3.nCC

DL707 03 inCA
FNDO500 0.51n CC

Low profile
| by Texas

8pin 8p 18pn 14p 24pin
14pin 10p 20pin  16p 28pin
16pin 11p  22pin 17p  40pin
3 lead TO18 or TOS5 socket. 10p each
Soldercon pins: 100:50p 1000:370p

VEROBOARD
Size . 0.1in. 0.15in Vero
25x 1 14p Cutter 80p
25x3.75 450
25x5 54p Pininsertion
375x5 64p tool 108p
3.75x17 2050
Single sided
pins per 100 40p
Top quahity fibre glass copper board Single
sided. Size 203 x 95mm._ 60p each
‘Dalo’ pens. 75p each
Five mixed sheets of Alfac. 145p per pack

Carbon film resist-
ors. High stability,
low noise 5%

E12 series. 4.7 ohms to 10M. Any mix

each 100+ 1000+
0.25W 1p 0.9p 0.8p
0.5W 1.5 1.2p 1p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm (650 res) 0.5W £7.50. 0.25W £5.70.
METAL FILM RESISTORS
Very high stability, low noise rated at %W
1%. Available from S51ohms to 330k in
E24 series. Any mix:

each 100+ 1000+
0.25W 4p 3.5p 3.2p

PLEASE WRITE
FOR YOUR FREE
COPY OF OUR
80 PAGE
CATALOGUE OF
COMPONENTS.

CONTAINS
OVER 2500
STOCK ITEMS.

76 College Road, Bromley, Kent BR11DE.

2TX500 16p
2N697
2N3053
2N3054
2N3055
2N3442
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3819
2N3820
2N3904
2N3905
2N3906
TIP3055 2N4058
Z2TX107 2NB457
2Tx108 2N5459
2TX300 16p 2N5777

DIODES

1N914 3p 1N4006 6p
1N4001 4p 1NB401 13p
1N4Q02 4p BZ2Y88ser 8p
ITT Full spec. product

1N4148 - £1.40 100. £11 1000

TANTALUM BEAD each
0.1,0.15,0.22,0.33,0.47, 0.68,

1 & 2.2uF @ 35V 8p
4.7,6.8, 10uF @ 25V 13p
22@16V,47@6V,100@3V . 16p

MYLAR FILM
0.001, 0.01, 0.022, 0.033, 0.047 3p
0.068, 0.1 . 4p

POLYESTER
Mullard C280 series
0.01, 0.015, 0.022, 0.033,0.047, 0.068, 0.1. 5p
0.15, 0.22 7o
0.33, 0.47 10p
0.68 14p
1.0uF 17p
CERAMIC
Plate type S0V. Available in E12 series from
22pF 10 1000pF and E6 series from 1500pF to
0.047uF 2p
RADIAL LEAD ELECTROLYTIC
63v_047 10 22 47 10
22 33 4
220
33 47

470

JACK PLUGS AND SOCKETS
screened unscreened

2.5mm 9p 13p
3.5mm 9p 14p
Standard 16p 30p
Stereo 23p 36p
DIN PLUGS AND SOCKETS

plug chassis

socket

2pin 70 Tp
3pin 11p 9p
Spin 180° 1Mo 10p
Spin 240° 13p 10p 16p
1mm PLUGS AND SOCKETS
Suitable for low volitage circuits, Red & black.
Plugs: 6p each Sockets: 7p each
4mm PLUGS AND SOCKETS
Availabie in blue, black, green, brown, red, white
and yellow. Plugs: 11p each Sockets: 12p each
PHONO PLUGS AND SOCKETS
Insulated plug in red or black . 9p
Screened plug 13p
Single socket . 7p Double socket . 10p

STEVENSON

Electronic Components

SOLDERING IRONS

ANTEX X25 (25W) or ANTEX CX (17W) 390p each
Reel of solder (39.6M) 240p each

LOUDSPEAKERS

56mm dia. Bohms.  70p 64mm dia. 64ohms. 75p
64mm dia. Bohms.  75p . 70mm dia. 8ohms. 100p
Magnetic earpiece including 2.5 or 3.5mm plug. 15p each
Crystal earpiece including 3.5mm plug. 30p each

SWITCHES

Subminiature toggle. SPDT 70p. DPDT 80p
Standard toggle. SPST 34p. DPDT 48p.

Slide switches {DPDT) miniature or standard 15p.
Push to make switch. 15p. Push to break switch. 20p.

Wavechange switches: 1P12W, 2P6W, 3P4W, 4P3W. 43p

CONTROL KNOBS

Ideal for use on mixers etc. Push on type with
black base and marked position line. Cap avail-
abie in red, blue, green, grey, yellow & black. 14p.

MISCELLANEOUS

Connection cable available in single or stranded packs of

Elahgealois Single  Stranded

8 metre pack 18p 18p

40 metre pack  85p 80p

BATTERY CLIPS

Battery clips for PP3 with lead. 6p each.

Battery clips for PP9 with lead. 10p each.

Miniature crocodile clips in red or black. 8p each.

Red or black probe clips. 20p each.

HEATSINKS
TO18 push to fit heatsink  10p each.
TO5 pushfit heatsink 9p each
T0220 twisted vane heatsink 20p each.
TO3 twisted vane sink 22p each.

Murata Ultrasonic Transducers.

180p each. 350p pair. \ @

BOXES

Quality black ABS boxes by BIM. All dimensions in mm.
100 x 50 x 25 90p each 150 x 80 x 50 140p each
120 x 65 x 40 125p each 190 x 110 x 60 220p each

REGULATORS

- 78L05 30p 7805 60p 7905 80p
O 78L12 30p 7812 60p 7912 80p
78L15 30p 7815 60p 7915 80p

We now offer one of the widest ranges of components at
the most competitive prices in the U.K. See catalogue for
full details. We welcome callers at our shop in College Rd,
Bromley, from Mon—Sat, 9am—6pm (8pm on Weds and
Fridays). Special offers always available.

We also provide an express telephone order service.
Orders received before 5pm are shipped same day.
Contact our sales office now with your requirements.
TELEPHONE: 01-464 2951/5770.

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+
16%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to Aprit 1980.
Official orders welcome.

BARCLAYCARD
& ACCESS WELCOME

Mail orders to: STEVENSON (Dept ET)

ALL PRICES INCLUDE 15/ V.A.T.




MAIDEN STAR
CHESS FINALS

Some time ago we received a
colourful piece of fluorescent
(or is it phosphorescent?) plas-
tic in the post. An eerie green
glow pervaded the office as we
deciphered the strange hiero-
grlyphs. They invited us to
attend — wait for it — the
Galactic, yes Galactic, finals of
Star Chess, the TV game
guaranteed to give a Grand
Master a heart attack in 30
seconds flat.

When we arrived at the festi-
val of cathode ray ballistics, we
were instantly and eternally
grateful to Colin Wild for de-
signing the costumes which
coffee and cream Star Maidens,
Carolyn and Beverley, were in
great danger of nearly wearing.
It’s truly amazing how a jour-
nalist’s attention can wander
from a six feet square telly
screen so quickly.

Dr. Who's K-9 made a manly
(dogly?) attempt at commen-
tating on the final game, but I
guess he’s more familiar with
multi-dimensional, hexagonal
games with knobs on, because
his speech circuits dried up
after the first half dozen moves
(thank goodness). The final
itself was relatively uneventful,
neither player risking anything,
his sights firmly set on the first
prize of a trip to America (and
back, of course). It was won by
Peter Bond — one of our men at
the Inland Revenue, God Bless
him.

The fun began when the
game finished, as we embarked
on a tour of new games from
Videomaster. On our way to the
screens we noticed a novel
chess set — the pieces were
glasses of wine (red versus
white) engraved with pawn,
rook, etc. When you take a
piece, you drain the glass. The
two ladies who were deeply
engrossed in the game seemed
to be basing their strategy on
how they could exchange the
maximum number of pieces in
the shortest possible time.

Meanwhile, we hogged the
Videomaster Database—a new
programmable TV game, in-
cluding Black Jack, tank, horse
racing, circus and boxing.
However, we found the air-sea
battle the most compelling.
Other systems on show in-
cluded sportsworld (ten games)
and Colourscore 2 (six games).
We'll tell you more about them
just as soon as we can get hold
of samples to play with (it keeps
us off the streets).

The 1979 Star Chass Galactic Champion, Peter Bond, clutches his
trophy, guarded by K-9 and Star Maidens, Carolyn and Beverley.
The gent in the kilt is Cameson Macsween, managing director of
Videomaster. The proceedings were cverseen by Harry
Golombeck, the Times chess correspondent.
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‘CHIPS AND BUGS’

The Economist has taken two
tiny technologies with a big
future and combined them in
the iatest of their excellent
booklets.

Chips and Bugs, edited by
Richard Casement, takes the
microprocessor and biotechno-
logy, two apparently uncon-
nected fields, and brings you up
to date with the latest develop-
ments. In fact they have three
things in common. They both
rely on studies of microscopic
phenomena; they are con-
troversial; and they rely less on
building upon past develop-
ments than on fundamental
discoveries at the frontiers of
modern science.

The first half of the twenty
page booklet deals with micro-
computers — the technology,
hardware, software, systems
development and the super-
chips effect on our lives and
jobs. The second half takes you
from an explanation of the
DNA building block to the in-
tricacies of genetic engineering.

‘Chips and Bugs’ is £2.50 from
The Economist Newspaper Ltd,
25 St James’s Street, L.ondon
SWIA 1HG. Hint: If your can
get ten or more ‘Chips and
Bugs' fans together, The
Economist will slash the price
to £1.50 per copy for bulk
orders.

BOSSY LEDS

The BIM 33 and 34 from Boss,
who have christened them
BIMDICATORS, are front
viewing, panel-mounting LED
indicators.

Both devices use red, green or
amber gallium phosphide LEDs,
which have low current, low
voltage characteristics, fast
switching times and are fully IC
compatible.

The BIM 33 has a nickel-
plated brass body and is
mounted in a 6mm hole, while
the BIM 34 has a chromium-
placed brass body and is
mounted in an 8mm hole.

Further details from Boss In-
dustrial Mouldings Ltd, Higgs

Industrial Estate, 2 Herne Hill,

Road, London SE24 0AU.

BLUE RESEARCH

Your choice of LED colours
might include blue in the not so
distant future. The new devices,
being developed by Siemens,
use silicon carbide and are pre-
dicted to have a forward vol-
tage drop of 4 V at 50 mA.

D T



CHROMATHEQUE 5000 POWERTRAN

feque 5000 o *
Chramagoge : COMPLETE KIT

1 o2 uvess wyeta s
2R
¥

T 3 s

& ET1 3 CHANNEL UGHTING EFFECTS SYSTEM

ONLY
£49.50 + vam!

This versanle svétem featured as a constructional article 1n ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Controt of the
Iights is comprehensive to say the least. You can run the unit as a straightforward sound-to-light or have it strobe all the hights at a speed dependent upon music level or from. papel c_or)\rol
or use the internal dignal circuitry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit is a single board design wiring is minimal

and construction very straightforward.

Panel size 19.0"' x 3.5". Depth 7.3

Kit includes fully firished metalwork, fibreglass PCB controls. wire. etc. — Comolete nght down to the fast nut and bolt!

MPA 200 100 wATT (rms into 8Q) MIXER/AMPLIFIER

COMPLETE KIT z
ONLY ’

£49.90 + VAT!

MATCHES THE
CHROMATHEQUE 5000
PERFECTLY! Panel size 19.0" x 3.5". Depth 7.3

Featured as a constructional articie in ETI, the MPA 200 1s an exceptionally low priced — but professionally firished — general purpose high power amphfier. it features adaptable input
mixer which accepts a wider range of sources such as microphone, guitar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 2000 is simplicity
itsetf with minimal winng needed making construction very straightforward.

The kit includes fully finished metalwork, fibreglass PCBs, controls, wire, etc. — complete down to the last nut and bolt.

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT

This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and construction
delightfully straightforward. The design was published in H-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.019%.

WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection”
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder, incorporating active filters for “’birdy’* suppression.

LINSLEY-HOOD CASSETTE DECK £79.60+ VAT

This design, published in Wireless World, although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

T20+20 20W STEREO AMPLIFIER £33.10+ VAT

This kit. based upon a design published in Pracucal Wireless, uses a single printed circuit
board and oﬁgrs at very low cost, ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30) is also available for £38.40 + VAT.

MATCHING TUNERS — SEE OUR FREE CATALOGUE!
COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page are supplied with fully finished metaiwork, ready assembled high quality teak veneer cabinet (last
4 kits on this page), or professional quality rack mounting cabinet (first 2 kits on this page), cables, nuts, bolts, etc., and full instructions — in fact everything! _

All of the kits shown on this page are availabie as separate packs for those customers who wish 1o spread their purchase or perhaps make their own cabinets or metalwork. Prices are given in our
FREE CATALOGUE.

PRICE STABILITY: Order with confidence lrrespective of any price changes we
will honour all prices in this advertisement until November 30th, 1979, if this
month s advertisement is mentioned with your order Errors and VAT rate changes
excluded

EXPORT ORDERS: No VAT Postage charged at actual cost plus 50p handhng
and documentation

U.K. ORDERS. Subject to 15% surcharge for VAT No charge 1s made for
carriage, or at current rate if changed

SECURICOR DELIVERY: For this optional service (U K mainland only} add
£2 50 (VAT inclusive) per kit

SALES COUNTER: If you prefer to collect kit from the factory call at Sales
Counter Open 9a m -4 30 p.m. Monday-Thursday

ouR cATALOGUE 1S FREE! write or pHone NOW!

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER, HANTS SP10 3NM (STD 0264) 64455/
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news digest...............

EXCLUSIVE — STAR WARS 2 LEAK

We've just received the first pictures of mechanical men
from Star Wars 2, ‘The Empire Strikes Back’, to escape from
their workshop (the pictures, not the mechanical men)
somewhere in Hertfordshire. They arrived under plain cover
(a brown envelope) by special messenger (GPO) from an,

anonymous reader.

R2-D2 peeps over the top of a work bench at the tall, dark
handsome medical robot (microphone mouth), while an

alien has a snooze in a plastic bag.

Thank you Mr Anonymous, whoever you are. Can we
have some more please? How about *

e

Alien’ this time?

ETISKI

As you can imagine we are in-
vited to quite a few Press
receptions, lunches, etc. to have
a look at new products or meet
people in the electronics in-
dustry.

This month our invitation-
of-the-month award goes with-
out a doubt to Sperry Univac,
who are sponsoring the for-
thcoming first-ever World
Water Ski Racing Champion-
ships. They decided to see how
daft we really are by inviting us
to have a bash at walking on
water ourselves, while the
British team was going through
its paces in July. Thankyou
Sperry, we would loved to have
gone along, if only to see who
else was mad enough to turn up
and have a go.

The Championships will be
held from September 9th to
16th at Whitstable in Kent

Allhallows near the mouth of
the Thames and the Welsh
Harp Reservoir in London.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979

Sperry Univac will be providing
a computerised results service
throughout the event.

PROGRAM REACTION
The NRC, the American nucl-
ear watchdog, was happily
watching its nuclear dogs when
the telephone went.

The caller alleged that some
nuclear plants were using a
flawed design method, piping in
the plants had been designed by
invalid computer programs.

In March, the NRC closed
five plants because it was un-
happy about piping design. It is
now studying the likelihood of
damage due to earthquakes. If
reactors remain closed inde-
finitely, the lights might start
switching off in the areas
served.

~ TOP PROJECTS No 7

Have a look at the CCD Phaser
circuit diagram on page 26. R31,
32fix the voltage on IC5 pin 5 at
10V5. However, as they are
labelled, pin 5 sits at a puny
1V5. To make IC5 feel better,
make R31 10 k and R32 1k5.
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WATFORD ELECTRONICS

ILP MODULES 15-

We are now stockists for these world famous fully guaranteed (2 years guarantee on all

modules) Pre amps, Amplifiers & Power Supplies.

HY5 Preamp. 500mV RMS £4.75;
HY30 Ampiifier. 15W RMS/8() £4.95;
HY50 Amplifier. 256W RMS/8( £7.25

240 WATTS

HY120 Power Amp. 60W RMS/8Q £15.40;
HY 200 Power Amp. 120W RMS/8( £18.50;
HYA400 Power Amp. 240W RMS/4() £27.50.

POWER SUPPLIES

PSU36 — ODrives 2 x HY30s
PSUS0 — Drives 2 x HY50s
PSU70 — Drives 2x H120s
PSU90 one HY 200

PSU180 2 x HY 200 or one HY400 .

£6.38
£8.18
£13.70
£13.70
£22.99

OHIO SUPERBOARD I} Only £188.00
Yes, we are now selling this popular single board
microcomputer at the giveaway price of £188.00. Due
to the recent devaluation of US Dollar against £ Sterling,
we have been able to purchase a timited number of
Superboards at lower price. Naturally, we wish to pass
this price advantage on to our customers. Buy now to
avoid disappointment should Mrs. Thatcher & Co
decide to devaiue the Pound. Superboard I s supplied
fully assembled and tested. Requires + 5V at 3A and a
Video Monitor or TV with RF Convertor ta be up and
running. (Data sheet supplied. We can also supply the
RF Convertor and Power Supply :n Kit form or
ready-built)

8K Microsoft BASIC in ROM. 4K Static RAM — on
BOARD expandable to 8K. Full 53 Key Keyboard with
Upper/ Lower Case & User programmability and a lot
more. See it for yourself. Continuous demanstration on
atour retait shop

ROTARV Make your own muluway Switch

SWITCHES SLIDE 250V:
TOGGLE: 2A. 250V. 1A DPDT, 14p
SPST 28p { 1A DPDT c/over up
- «DPST Y:A DPOT 13p
DPDT 38p | 4pole 2way  24p
4 pol i
CERE] atd PUSH BUTTON
Spring loaded
SUB-MIN TOGGLE SPST on/off 60p
SP changeover 59p SPDT c/over 85p
SPSTcn/off  B4p | DPDT6Tag  B5p
SPST biased 85p MINIATURE
DPOT 6 tags 70p
Non Locking
DPDT centre off  79p
DPDT Biased 11§, hushitclMakelpyso
P " Push Break 25p

modate up to 6 Waters
Mains Switch DPST to fit

Spacer and Screen

Stop Shafting

ap
Break Before Make Wafers. 1 pole/ 12 way.
2p/6 way. 3p/4 way. 4p/3 way. 6p/2 way

. Accom-
75p
3.

47p
Sp

NEws
digest ......

ERSHER OOATIMATAL SPECINLTIS CORPORATION

Specially designed attractive fibreglass case also
£

available

25.00

ROTARY: (Adjustabie S

44 Kande!l $1reet 8 PO Box 1947 9 Mew Haven, Cann 06500

top}
1 pole/2 o 12 way, 2p/2 10 6 way, 3

CONTINENTAL BREAD
Continental Specialities Corpo-
ration aim to get you from
circuit diagrams to final designs
in the cheapest and easiest way
possible with their range of
solderless breadboarding sys-
tems.

You can take your first
plunge into breadboarding
without wringing out your
wallet, with the CSC Proto-
board PB-6. For £9.20, you get a
pre-assembled breadboard
socket, two solderless bus
strips, four 5-way binding posts
all on a metal baseplate. Up to
six 14-pin ICs can be accom-
modated on its 630 tie points.

Moving up the range, PB-100
gives you 760 solderless contact
points. Other boards in the
range also have built-in power
supplies.

If you want to build an L-
shaped circuit, you want CSC's
Quick Test Sockets. Available
in various sizes, they can be
snapped together in any com-
bination to produce a bread-
board of any shape or size. It’s
as close to instant circuits as
you'll get.

The Experimentor series of
breadboards will snap together
horizontally or vertically, if
your circuit layouts are driving
you up the wall. The range
starts at £3.15 for Experimentor
350, offering 270 contacts. The
Experimentor 650, at £3.60, and
the 600 are the only bread-
boards on the market with full
4-terminal fan-out for micro-
processors, clock chips, RAMs,
ROMs and other large DIL
packages. Also in the range,
and particularly useful, is the
Experimentor scratchboard —
a pad of paper with a full-size
layout of the hole and connec-
tion pattern of the breadboard.
Your finished design can then
be transferred to the Experi-
mentor Matchboard, already
drilled and etched to match the
breadboard contact layout.

CSC’s new catalogue fea-
tures their full range of bread-
boarding equipment and test
instruments. Catalogues and
further details of products are
available from Continental
Specialities Corporation, Shire
Hill Industrial Estate, Saffron
Walden, Essex CB11 3AQ.

pole /2 to 4 way, 4 pole/ 2 10 3 way 41p
ROTARY: Mains 250V AC. 4 Amp __ 45p
TRANSFORMERS (Mains Prim. 220- 240v;
FJ};!,?,TALS;,” 6 0-6V. 9-0-9V. 12:0.12V 100mA PANEL
455KHY 383 | BVA: 6V.5A 6V.5A 9V.4A Ov.4A P METERS*
s 323 | 12V 3a 15v. 254 15v. 25A 195p | ALUM.
1.6MHz 323 | 12v: 4.6V134 45V-13A 6v.12A 6V-1.24 FSD
1.8MHz 323 12V- BA 12V- 5A; 15V. 4A 15V 4A 20V-3A ae,.x,fns* 60x46x
1.0008M 395 20v- 34 220p (20p php} 2.1 55 | 38mm
1.8432MHz 362 24VA: 6V-1 5A 6V-1.5A: 9v-1.3A 9V.1 3A el 3 0-504A
2.4576MH; 362 J2V-1A 12V-1A: 16V-8A 15V-8A 20v-5A | © 7 s § 0-1004A
32768M 323 | 20V-BA 290p (45p pip) - 72 1 0.5004A
2032Mh: 323 SOVA: 6V.-4A 6V-4A; V.2 5A 9V-2 5A 12V-2A Loes | 70 101ma
4433619M 135 | 12V-2A. 15V.1 5A 15V.1.5A; 20V-1.2A 20V x5 ]+ B8 1 06mA
5 OMHz 358 1.2A: 26V-1A 25V-1A 30V- BA 30V-8A o ;g 0-10mA
65536M 200 350p (50p p&p) o og | O 50mA
7.680M 323 100VA: 28V-0-28V2A 650p (60p pip) o 0-100mA
808333M 275 100VA: 12V-4A 12V.4A  15V-3A 15V 3A o 1as | 0-500ma
9.375M 323 20V-2 5A 20V-2.5A. 30V.1.5A 30V-1.5A 60 1854044
10.0MHz 323 40V-1.25A 40V-1 25A; S0V-1A 50V-1A 650p i neloea
10.7MHz 323 (60p p&p). (N.B. p&p charge 10 be added above o 0-25v
12MHz 392 our nermal postal charge.) xon 215 | 0.50v AC
14.3181MH; 300 283 265 ] 0-300v AC
18MHz 323 - s
18.432M 323 VUI.TAGE HEGULATDHS OPTO vu
20.0MHz 323 + ve $7Spissch
27648 323 | 50 7805 1a5p 7905 2200 | ELECTRONICS
48.0MHz 323 |q12v 7812 145p 7912 220p
100.00MHz 323 |15v 7815 145p — | LEDs with Cips 4%x3Yext "
et 18V 7818 145p — | m209 Red 13 50uA
14 10220 Prasic Casing TIL211 Gn 17 0ol 00y
s5v 7805 op 7905 90p | TIL212Yel 18 0-5004A
ETI Projects: 12V 7812 80p 7912 90p| TIL220 2" Red 14 595p sach
Parts available |15V 7815 80p ;913 90p AG';:e" ye"ow1 ’
- Cli 18V 7818 85 918 90p | o Amber
ETI'm‘l:r";c":,r 2av 7824  8sp 7924 sop Saumre LEDs. Red T Sogment Displays
il . . m.. Yel 4
Ambush; Gui. | 199mA  T092 Plasiic Casing TIL32 Infra Red 58 TIL312 3" CA 105
5V 78L05 30p 79L05  65p TIL313 3" CC 108
tar Effect Unit, 6V 78L62 30p —{ Ls400 255 1,997 5 CA
Audio Display; 8v 78LB2 30p - 8::? 120 TiL322 5 CC
DM900, Audio-] 12V 78L12 30p 79t12 espf ORPI2 83 DL704 3" CC
phile Amp, 15V 78L15 300 79015 esp{ ORFET B DL707 3CA
60W Amplifier | tM300H 170p  tm327 270p DL747 6" CA
System (M305H 140p  |M723 38p ISOLATORS  FND357 Red
4 : LM309K 135p  MVRS 180p | 74 3" Green CA
Send SAE plus | [M317K  3850p MVR12 180p | 111 111,2 g5 6" GreenCA
5p for list. LM323K  825p  TAA550 50p1 11114 g5 LCD 3% Digit
LM325N 240p  TBA625B 95p] 110917 110 LCD 4 Dgit
N LM326N  240p  TDA1412 150p
293 128 | 006 68 a5 146 | 409 372 [ 3505 250 | 4549 37s
295 185 0 14 | 4046 66 | 109 99 |15 52 | 4553 398
298 168 | 4008 55 | 104 87 | 4099 135 |15 382 | 4554 150
324 240 | 1009 30 | 4048 58 | 4160 78 | 1518 58 | 4555 a6
326 290 | 401 27 | 4049 25 161 78 ta519 55 1556 a4
326 294 | 18 [ 4050 33 16 78 | 1520 55 | 4557 365
327 286 | 14 | 4051 as | 4163 78 {1551 228 | as:g  jos
347 148 35 | 4052 as | 82 |a520 149 | as55 378
348 186 4 55 | 4053 a5 | 1175 78 |1 65 [ 1560 210
352 228 63| 4054 110|192 90 |1 152 561 65
353 228 6 25 99 | 44 670 | 1 55 378
365 65| - 60 6 110)4aa09 6703 145 155
366 65 1 60 1650 | 14 670 | 2 85 280
367 65 32| 4 480 | 1011 795 | 457 135 26
368 66 70 | 4 90 | 4412F 1250 | 45 67 595
373 180 1 52 1200 | 4417V 1080 575 297
374 180 50 995 [ 4415F 620 | 4¢ 365 130
375 160 14| 2063 110 4415/ 390§ a 142 83 s
377 212 4 a0 1066 303419 280 a 105 | a5 63
378 184 4 12 280 | 442 426 | 454 135 | 4 108
379 215 100 1a] 2133 780 4 155
384 86 35 14| 1435 sa0
390 230] = 50 13| 2440 1275
393 230] - 54 14| 2450 260
395 218 50 18 1a51 220
ggg 215 150 14| aa52
76 80 14| 4490F 310
a9 520 |z ik 1 20 :zl:lsl'gf MOOULATOR
o 120 ¢ el a & ! 16 UHF Modulator BMeg Band-
490 80| & 3 gg L 28 width special tor Cnmpmer.,o
P
ggg :g§ . 100 | 4 1; ;5 Thompson-CSF  Ready Built
108 S 5 and tested VDU Board
670 248 320 10 52 160 £69.00
a 51 110 55 :
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Topvalue
testequipment

fromTANDY

LCDDIGITALMULTIMETER.  LOW—COST LCD MULTIMETER COMPONENTS AND PARTS

Low-cost hand held digital multimeter withafull | A portable, compact sized multimeter with a full [ carnoe |  DESCRIPTION pR‘(;
3V, digit LCD display. 0.5% basic accuracy, auto | 3% digit LCD display. Auto polarity operation, low | ', = .
polarity operation. 10 Mohm DC input | batteryindicator. 10 MOhm Input impedance. ' ' 4 for
f 276-032 LED
|mpe<_jance<+ 1999 Scales: Scales: ! { 69[)
Readingto b pfljcgictﬁ: , BC wolts - 2 for
i 5 2 :/Et 200 1000V \ 276-033 | LED l 48
volts:
ASKOlLS 260 500V . 1 °P
- / (1% 1 2dgisaccuate) | SCGATTL, | 276 034 LED 2for
T e DC current: U - 2 - 59
i i 200, Resistance:
i T#/////////////////////////W 0 KAlvu‘L.V. n ate o "‘i‘? = T Infra-Red Emitter p
o Resistance: 2000 KOHV 276182 | MR ledtn £1.37
10hm to 20 M( ;‘}'{f{f°”’°e,§~ - — T2VDC Autormotive
N Bl 2 ate Size? ery SEEn | 277 -1003 Degital Clock Module £17- 52
honersouce: 37x85x 130 mm = [ 6 pinedge connector L
22197 276-9110 for277 1003 40p
] —t
Power Transistor
276- 1373 Mounting Hardware Sop
276 1363| 10 220Heatsok | GOp
4 i
— 1
|276-1364| 10 3Heat Sink L 81p
(e

N -
AN

e

N

AC/DC 8 MHz OSCILLOSCOPE

A new approved 8MHz versionof fast  Specifications:

years winner! The advance design H°"l‘°,f)§,"7’;}:rnfc?;l": et "Vs'u'i’ii- {han
9 v x15; Uelle ensitivi
features of this 0scilloscope make it perier than 10my Iy 101V 6ma Bandwidin
an absolute essential for industrial 8MHz. Input impedance: 1MOhm paral!
uses on production kines, in Anagiai )-kH_’D,F‘ Time base: Sweep range:
laboratories and schools. Ideal for radio | ioma - Size: 200 1552 300 mm &
and TV servicing, audiotesting, etc 40 50Hz 22-9501.
You save because we des|gn' specifically for or by Tandy at 16 factories
manufacture, sell and service around the world. The quality of our

products has been achieved by over 60 years

Tandy have over 7.000 stores and dealerships of continuous technological advancement

worldwide. Over 2,500 products are made

KNOWN > K ! A WC NG MICROCOM ER

8

DEALER

Most items also available
at Tandy Dealers. Look for this
sign in your area.

mm“

vrsa

The largest electronics retailer in the world.

Offers subject fo availability. Instant credit available iy most cases

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

Ac Bar
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Measure Resistance to 0.0101 ...

At a Price that has no resistance at all
New Digital Multimeter M1200B

ONLY £55 ....... v r0- conm

‘FULLY GUARANTEED i
FOR 2 YEARS

"METAL CASE

‘EX STOCK DELIVERY

THE ULTIMATE IN PERFORMANCE —
MEASURES RESISTANCE TO 0.01 OHMS,
VOLTAGE TO 100 MICROVOLTS, CURRENT
TO 1 MICROAMPS AT LOWEST EVER PRICE!

FEATURES

NEWS
aigest...

IN-CAR COMPUTING
There’s a lot of it about. It's
even happening in cars now —

requirements, it’s not sur-
prising that GI's system has
been designed with a great deal

e 3% digits 056" high LED for easy readin 5 3 Rl
y g g . ¥ g microprocessor control, I mean. of in-built flexibility. It can
® 100uV, 1uA, 0.01% resolution General Instrument drive fluorescent discharge
e High input impedance 10 Megohm Microelectronics have deve- tubes, LED or LCD devices.
e High accuracy achieved with precision resistor loped a clever little car brain Distances can be shown in
9 ~uracy. P S based on its PIC 1655 single kilometres or miles and press-
not unstable trimpots chip microcomputer. It’s de- ure, temperature, fluid meas-
e Input overload protected to 1000V (except signed to replace speedometer, ures, etc can %e %S?mfd '3
200mV le to 600V) odometer and tripmeter (how metric or in good, old-fashione
0\ BEElE e ] far you've travelled since reset) pounds, bushels and inches.
Auto zeroing, autopolarity functions. If you want to go GI claim th%t the St}"tStedeY'”
. . . ] . ave space and weight, and in-
Mains (with adaptors not supplie ter mad and computerise every s bl
,( ) EREIRLED Lol ) bét A thing in sight, there is sufficient crease reliability and perfor-
operation-Built-in charging circuitry for NiCads on-chip memory to be allocated mance. Further details,
Overrange indication to other functions, such as ?pemﬁczénon, etlc a;re tavall':laebl':i
water temperature, oil press- rom enera nstru
Hi Low power ohms, Lo for resistors in curcuut g, ek taghometer, etc.p Microelectronics Ltd, Regency
Hi for diodes S Considering the wide varia- House, 1-4 Warwick Street,
tions in current car systems London WI1R 5WB.
SPECIFICATIONS: r
Im I
DC Volts Kange 200mV, 2V, 20V, 200V, 1000V T : N\ I vTLsc?
Accuracy 1% + 1 digit, Resolution .1mV D T
Overload protection 1,000 volts max Input | | VTLSC2 Output
AC Volts Range 200mV, 2V, 20V, 200V, 1000V Signat ] S0 Signal
Accuracy 1.5% % 2 digits, Resolution .1mV L e EZAY
Overload protection 1000V max, 200mV scale 600V (2 - !
DC Current Range 2mA, 20mA, 200mA, 2amp. L 37 A
Accuracy 1% * 1 digit, Resolution 1 Microamp |
Overload protection — 2 amp fuse and diades o -
AC Current Range 2mA, 20mA, 200mA, 2 amp ¥ 1 ! >}
Accuracy 1.5% + 2 digits, Resolution 1 Microamp
Overload protection — 2 amp fuse and diodes - —
Resistance Range 20, 200, 2K, 200K, 2 Meg. 20 Meg. o —
Accuracy 1% * 1 digit, Resolution .01 ohms Control Veitage
Environmental Temp coefficient 0°to 30°C + 025%°C -
Operating Temp 0° to 50” C Storage — 20 'to 60° C O
General Mains adaptor: 6 - 9 Volts @ 200mA (not supplied) ment of the control voltage.
4C size batteries (not supplied) NEVER SAY DIE The distortion level for
Size 8% x 5% x 2% Weight 2% ths. . . Norbain’s VTL5 Vactrols is
Norbain claim that if you use about 0.5% at IV rms, for a cell
their Vactrols properly (within

F-___——_——________ﬂ

To. Maclin-Zand Electronics Ltd

I st Floor, Unit 10, East Block I
I 38 Mount Pleasant, London WC 1X OAP I
I Pleasesendme . ... . .. .. . . . DMM M12008B
@ £66.70 inc. p&p + VAT (overseas £60) I
I I enclose cheque /PO /Bank Draft for £ . . . I
I Name . ... . ..., I
I Address {BLOCK
LETTERS
_ PLEASE)

b e e e Y

Sole UK Distributor

Maclin-Zand Electronics Ltd
38 Mount Pleasant,London WC1XOAP

Tel. 01-837 1165
Telex. 8953084 MACLING

ME]

©N Zzand

their ratings) they have virtu-
ally unlimited life expectancy
— the Vactrols, not Norbain.

Sounding like the baddie in a
Sci-Fi saga, a Vactrol consists
of an LED and a photoresistor
in a common package. It pro-
vides high input-output isola-
tion and low coupling capacit-
ance (about 0.5 p).

One of the several types of
audio attenuators possible is
shown. The degree of
attenuation is varied by adjust-

resistance of 3k, when using
VTL5C4 or 7 types. It is reduced
to less than 0.1% with a VTL5C2
and can be further reduced
when using the VTL5C3 and 6
types under the same condi-
tions.

Maximum attenuation with a
single cell is 40 to 60 dB. Higher
values can be achieved by
cascading several stages.

For more information con-
tact Norbain Electro-Optics
Division, Norbain House, Ark-
wright Road, Reading, Berk-
shire RG20LT.
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Tiisby TEXAS | 74192  90p | 741S377 180p VEROBOARD 0.1 0.15 | TRANSI : -
7400 e | 74195  sop | 7415378 200p | 93 SERIES oS AC‘:ZG 5“’225 8FR39  28p | TP31A  58p | 2N3702/312p 40841  90p
7401 2ol 472752 100p | 7413390 1608 301 80p LD s o || ACYe0 | (oot | Bema0l2se TIP3IC  62p | 2N3704/512p 40871/2 90p
7402 120 | 74195  95p | 7415393 160p | 9302 1750 | 2%x5 aoel ane b s ze > I5cE] BERAGEE 2B | HPA A e O e ‘ZENERS
7403 12p | 74196  95p 9308 316p 3% x 3% 29p 45¢ | AC287/8 25” 8FR79  25p | TIP32C  82p | 2N3708/912p 2.7V-33V
7404 120 | 74197  sop FULL 74Ls 3310 275 | 3nes 5o | gFRE0  28p | TIP33A  90p | 2N3773 300w | ayoDES 200mW 9
SERIES s 56p 60p | AF116/7 30p | grRg1 2 TIPI3C 11 2N3819  25p |-
74504  90p 74198  150p 9311 275 2% x17" 2000 180p | AD149 7 Sp ap P | BY127 12p | W 15p
7405 18p 74199 150p AVAILABLE 9312 160 | 3ww17" 2600 2208 | ADIS1/2 45°P BFX29 30p | TIP34A  115p | 2N3B20 50p | -0a47 9
7406 320 | 74200 €10 | 4000SERIES | 9314 1650 | 4uni7"  310p  — | AUI07 - 2008 | DEX30 o 34p TIP3AC  160p } 2N3B23  70p | QA8 15p
7407 32p | 74221 160p | 4000 15p | 93186 2250 | Piof35pns 3op | 810778 11p | BEXBA/S 300 TIP35A  226p | 2N3866 90p | 0ABS5 15p
7408 17p | 74251 1a0p | 4001 170 | 9321 225p: P | BFxgs/7 30p | TIP3SC  290p | 2N3903/418p | -QA90 9
p (] 4 Spot face cutter 85p | BCI09 1 0 P | TRiaCs
7409 19p 74269 250p | 4002 17p | 9322 150p Pin insertion tool 99p | 8C100C 13: gm‘so 30p 1:’;322 270p %:2832/6 ggp ‘0A91 9 | pLASTIC
e | G e e | me | eowmwesss | Er | SWC S| RIR ) RGRTE G0, S RN
P | 74278 290p 18p P Plus Spool 326p | BC147/8 9 | geyss TIP4IC  78p | 2N40B0 1 9% | 3A500v  65p
7412 20p 74279  110p | 4008 gop | 9370 200p ) /2 22p P 060 12p | ‘0A202 10p | 6A 400
Spare spool {wire} 80p BC149 10p FY TIP42A 704 ' v 70p
7413 30p | 74283 190p | 4009  40p | 9374 200p | ot 10 enp | BCis7/8 10p | ERYSE 33 B P | 2N4061/218p | "1N914 % | BASOOV  88p
7414 50p 74284 400p | 4010 50p piesc 8C189 1 gw%o 90p ;:m;g 13(2): 2N41Zg/4§7p 1N916 70 | 8A 400V 75p
7416 27p | 74285 400p [ 4011 17p MK 50398 750p | BC169C 12 r3e/20 08 | TP122 11 RIS (I 4P | BAS0QY  95p
7417 279 74290 150p 4012 18p LINEAR ICa MMS57160 6204 BSX19/20 20p Op | 2N4289 20p 1N40Q01/2 5
p | BC172  12p TP2955 78 e | 124400v  85p
7420 17p | 74293 1s0p | 4013 50 AY1.0212 600y BUO4  225p p | 2N4401/327p | 1N4QD3/4 6
P P | NE531 110p | BC177/8 17p | guios TIP3055  70p P | 12A 500V 1050
7421 40p | 72294 200p | 4014 8dp | AY1.1313 668p | NESSS5 25 BUIOS  190p 2N4427  90p | 1N40DS 6p 8
p | BC179  18p 108 2 1543 N4 16A 400V  110p
7422 22p | 74298 200p | 4015 84p | AY1.1320 320p E BU108  250p N4871  60p | 1N4006/7  7p A
NE556 70p BC182L  10p | BU109 2 TIS93 3 16A 500V 130p
7423 34p | 74365 120p | 4016  45p | AY1.5050 160p | NE5618 a25p | BC182/3 1 25p Op | 2N5087  27p | INS401/3 14p | T2800D  130p
7425 30p 74366 12 4017 80 AY5.1224A 240, G Op | BU205 200p | ZTX108  12p [ 2N5089 27p 1N5404/7 19,
op P P | NE562B a25p | BC1B3L 1 ior
7426 40p | 74367 120p | 4018 8op | AY5-1315 500p | NES65 1aeb | BCimaL (e fBu20s 2000 | ZTXS00 A3 [ 285172 27p | 115920 9
7427 34p 74368 120p | 4019 asp | AY5-1317A 775p | NES66 1550 BC‘mL 3("9 BU406 145p | ZTX500  15p [ 2N6179  90p
7428 36p | 74390 200p | 4020  100p | CA3019 80p | NESBT b S e Y 50p | ZTX502  18p | 2NS191 83p
7430 17p | 74393 180p { 4021  i10p | CA3046 70p | NESTH b || Gty py| G2 50p | ZTX504  30p | 2N5194  90p
7432 30p | 74490 225p | 4022  100p | CA3048 225p | sapl024a  1280p | ec213. 11 | B398 Sop LIl PNASTAR 2508 H] (2N 524588400 THYRISTORS
7433 a0 | sTRES 4023 22p | CA3080€ 22p | SFF96364 €11 | sooal | B0 50p | 2N696  35p | 2N5296 550 HEAT SINKS 1A 50V 40p
7437 3sp SERIE 4024  50p | CA3086 agp | SN760 MJ2501 225p | 2N697  25p | 2N5401 For T0220 Voh-
7438 3sp | 791500 26| 4025  20p | CA3089E 2250 | SN760IIN oe | BC327 16 | ma9ss foop | 2NGSE  dse 2N5457/840p age Rags, and naw &2
7440 17p 1 4026 130p | CA3090AQ 375p | SN76018 140, P | MJ3001 226p | 2NTO6A  20p | 2N5459 Transistors  22p | 3A 400V
1 60p | 74504 18p | 4050 3ob | Camaoe oo | INTeOIe ©  Jaop | BC33B  16p | MUE3SD  65p | NT08  20p | IN5460 409 For 105 12 208)
0p BCAB1 36, or P BA 600V  140p
74428 e0p | 74805 25p | 455 B4, CA3140E 70 p | MIE2955 100p | 2N918  aSp | 2N5485 44p
741508 22p G P | SN76023N 140p BC477/8 30p 2N930 18 12A 400V 160p
i s el G oo | B wem | SR R | Ered for | WG IR | NS o | Bt e oA To0y 1ece
7445  1o0p | 74811 2031 200p | CA3162E 450p | 3N76477 or 78 16p | mPr103/4 40p | 2N1613  25p | 2N6254 130p TGy o
20p
7446A 93p 741813 36p 4033 180p FX209 750p | SPaste S P 8C548C  16p | MPF105 40p 2N1731  25p | 2N6290 65p BRIDGE BT106 1
10,
73474 sop | 791514 SSp | 453 200 | (CL7106 850p | TAAG21 27‘;’9 BC549C  18p | MpSE531 50p | 2N2102  60p [ 2N6292 RECTIFIERS €1060 P
asp
7448 gop | 741520 20p | Loqe  jyop | iCLBO38 3a0p" 4| TRAB4 1B ) BCE678  16p | MPSE534 S50p | 2N2160 300p 25cn72v 1A 50V 18p | -mcR101
36,
7450  17p | 74521 4% | 4045 j00p | LF3SEP 950 | TRAGS1 2250 | BCBS8B 16 | Mpsa0s  30p | 2M2219A 22p 150p | 14 100V 20p | 2N3525 o
130
7481 17p | 74522 28p | 4044 son | LF3s8P 750 | 18AS00 00p | BCSSSC  18p | MpSA12 50p | 2N2222A 20p | 3N128 120p | 1A 400V 25p | 2nsaas (
140p
7453 17p | 741527 380 | 4049 80 LM10C a2s, P | BCY70 18p | mMpSA13  s50p | 2N2369A 16p | 3N140  100p 1A 600V 30 .
741830 22 P P | TBAB10 100p | BCY71/2 22 P | "2N5060 3ap
194 1,:',: 74832 279 rr 4 M30ig 1382 T8A820 a0p | BC131/2 50p | Mpcasy ?8“,; Nata sl anzer 113‘; A oo §?,:: '2N5064  40p
7470 asp | 2142 956 | ao4g 1op | M8 2000 | TEAGSSOA 250 | BDINS/G b | MesASe  32p | ZN/GA Zp | 40090 230p | 24 400V 40m
7472 30p | JiZes  30m | 4047 100p LM319 250p { TDA1004 300p | BDIAO  60p LIl Co || cabsnds Ead 0360 3A 200V 60p
7473 3ap s 4048 s8p | LM324 70p | TOA1008 3205 | Bo2478 7 MPSUS6  78p A 30p | 40361/2 45p 3A 600V 6€5p
7474 245 | 741573 500 | 4o4g 35 LM339 o Op [ O0c28  130p | 2N2926  9p | 40364 120p | 4A 100V 95p
oo bl e | s Delinee  omw e w | GRS | el an )| deem e | iy oo | JRURRARS
7476 dsp | 741575 40p | 4051 gop | M37 175 RZ008B 200p | 2N3054 65p | 40409  65p | 6A 50V 95p | 37 ga'  jon
| NSRS | se e | Wy el ohows s | g o | MR RG | e | dowo el | G dv s 2F a2
7481 100p | 741583 S0P | 4053 gop | LM3IBIAN 160p | 1DA2002v 3200 | Biosen  70n | TP29A  aop [ JN3IAZ 1400 | 4041 3908 | 6a 00y 1209 1h Bk e
7482 8ap LS85  100p | 4054  450p | LM38BIN 140p | TPA2020 scelNeiaivm g" TIP29C  55p | 2N3553 240p 40594  97p | 10a s00v 200p | 72 B8R 75p
7483A  70p | 741586 40p | 4065 4265 | LM709 36p | TL081 I0r | prasi/8 32n | TP30a  4sp | 2N356S 40595 1058 | 254 400V 400p
7484 100p ;:ggg sop | a0se 138y | LM710 50p | Tross Bgz 6p7| TIPIOC  e0p | ON3643/4 up 40673  75p
7485 90p 4059 600 LM725 36 ]
7486 30p | 74593 60p | 4050 q11sp | LM733 ,ogg Itgg: 1500 MEMORIES UART SUBMINIATURE SWITCHES
7489 1780 | 791396 7Se | 4063 1208 | (w741 5 |4 I op 2102-2L 120p AY-3.1016P 500p Toggle
SRR - T A O s
749 80p. : 4067 as M748 35 N (il 00p SPDTV 58p
Tagaa  den | 7asmi2 00w 4000 39% | [iaats 2508 | LiNa00s aos dliles 300p LVSSOINC 400p DPDY 60p
7493 30p | JUST13 50 | 4060 20 | LM3302 300 | hoaos 1908 2 525p DPDT entre off) 80p
7494 Bap | 755123 650 | 4070 30p | (M3900 708 | XR2207 2000 Py oad a0y CHARACTER Push to make
7495A  70p Aot ao§ 4071 22p M3911 130p | XR2211 600p 4116 9 GENERATOR (Red, Green, Yel., Blue) 15p
7a96  esp | J42128 B0P | 4072 22p | LM391aN 250p | XR2216 6759 ol 20% 3257ADC 985p Push to break
7497 1gop | 1415126 4073 22p | LM4136 120p | XR240 aoon o810 % MCMB576 £10 {Black only) 28p
74100 130p 950 | 4075 22p | mci3t0p 150p | ZN414 3sop RO-3-2613U.C 6
7415133 60p 90p AOM/PROMs 4 00p CRYSTALS
74104  65p 4076  107p MC1458 55p | ZN424E 135 RO-3-2513L.C 650p
L TASI%6 e | o 2zp | MC1aoSL 350p | 7Na25E a00p Laee 225 SN7452624N  1360p o o
4082 22p MC1496 100p ZN1034E 200
74181 P 1.008M
dn o marin o ERE O ERIEET O E) AR B2 | e -
74311 70p | 7415148 1800 | og6  120n P | ncso €18 | 745571 650p 3245 400p 3.579MHz 200p
74116 200p | 74LS151 100p | 4507 350, | VOLTAGE REGULATORS Fixed Plestic T0-220 93427 400p 6820 500p i 350p
74118 130p | 7415153 60p | 4098  J20p 1A +ve —ve 93436 650p 6821 500p 5.185MHz 400p
74119 230p | 74154 2000 | o7 £ sV 7805 70p 7905 75p’ 93446 650p 6850 500p 8.867MHz 350p
74120 110 7415155 100p v 7812 70p 7912 75 93448 £10 8205 320, 10.7MHz 350p
P A 4502 120p 3 s 18MH
72121 25p | 7415156 100 | 4263 08 15v 7816 70p 7915 75p CPus 8212 225p H 300p
74122 agp 7418157 50p | 4507 55p 18v 7818  7o0p 7918 75p 1610 930p 8216 225p 26.680MHz 300p
74123 agp | 748158 900 | 450 99p 24v 7824  70p 7924 75p 26504 £20 8224 400p 27.135MHz 300p
74125 55p 7415160 130p | 4gq9 150p 100mA 10-92 6502 £10 8228 525p EDGEBOARD CONNECTORS
74126 60p | 74LS161 100p | 4514  2g0p 5V 78L05 30p 79105  80p 6800 750p 8261 700p 0.155" Solder Tail
74128 7sp | 7415162 1408 | 4ii6  Yiop 12v 78112  30p 79112 80p 6802 €12 8253 €12 2x 10 way 85p
74132 78p | 7415163 1000 | se18  q00p 15V 78116  3Sp 79L15  80p 8080A 550p 8255 550p 2% 15 way 100p
74136 750 7415164 120p | 4590 90p OTHER REGULATORS INSBO60 950p 8257 £11 2 x 18 way 120p
74121 70 | 745165 160 | 4255 q1q, [ LM309K 135p  LM320T-12 75p 0 1250p 8259 €14 2 x 22 way 135p
74142 200 7ALS166 180p | 4 13 M317T 200p LM340T7-12 70 EPROMs MC14411 £11 2x2
p 532 Oop P 5 way 160p
74145  90p 7ALSTT3 110p | 4533 ya0p LM323K §75p  7BHOSKC 625p 1702A 600p MC14412V £11
74147 190, 7415174 90p | 454, 1 LM723 37p  78MGT2C 135 2708 900p 280P10 650, KEYBOARD ENCODERS
P 3 80p P P
74148 150 7415175 10p | ¢ 7BHGKC 675p  78POSKC 900y 2716 €29 280CTC 650 AY-5.2376
° | Jasier 3200 53 450p P P £10
74150  100p 4566 90p | OPTO-ELECTRONICS
741514 705 | TUS1%0 S0P | 450 250p | 2NS777 asp  OCPT1 1308 G ORI EIDILSOCKETSIBYATENRS WIRE WRAP SOCKETS
74153 70p 7413192 aop 4569 180p ORP12 90p ORP60 90p 8pin  10p 18 pin  24p 24pin  30p 8 pin 30p 18pin 65p 24pn 90p
74154  100p 7405193 90, 4572 40p ORP61 90p TIiL78 70p 14pin  12p 20pin  26p 28 pin  40p 14 pin a0p 20pin 70p  28pin 110p
;::gg :gp 7405194 905 :ggi 90p LEDS 16 pin  13p 22 pin  28p 40pin  48p 16 pin §5p 22pin 80p  40pin 140p
p 90p 0125 :
74157 70p | 7418195 140p | 44433 g1 | TIL321R 75 02 COUNTERS
7415196 120p P TiL220 Red 186, 74C925N
74159 190p 14500 €7 | TIL209Red 13 {2 25 475p
74160 gg: ;:‘égi“) :‘;‘;‘; FwTERFAGETCa | Ti211Gr 20p I:tggg o ;;’g I ‘:ggg VDU SYSTEM PARTS
74162 sop | 7418241 175e | mc1488 100p 1:31%;&, f:z MV549175  120p ZN1040E 700p Convert your TV into a VDU using Thompson-CSF TV
;::gi 1909 thg:g :;g-.; r;nsc1|o47ag :gop TP ATS 5&’%5500 1235 :é’;g&;f&s{;’u‘f 570 CRT Controller IC. 16 line by 64 characters, cursor
74165 1‘3”0? 7415244 195 | 75150 17‘;: O 200w, FND507 120p e management, on screen, line erasing, compatible with
4 o 7415245 250p | 765154 17 P MAN3640 175p All irtems are normally ny micr m
;42? ;0& 7405251 140p | 75182 e DL707Red  140p TIL311 600p stocked in depth and stock AnyIICopaocessosy e
B0 200 7803253 1400 | Jado3  zoen 707 Gr 1a0p TI312/3 1108 items are despatched by Thompson-CSF CRT Controller IC SFF96364 £11.
P | 7ais267 120p 4 OL747 Red  225p TIL321/2 130 return. RO-3-2513 650p. AY-5-1013 400p. 71301 ROM
74172  450p e 7532 375p 747 Gy 2259 oA 1409 P P-
74173 12 o | 75325 37 »
Tatra '2eb | 7as259 160p | 75451 373‘; EN03SY 2o 7750/60 200 IvEARS, MEMORIES AAN. PE M Yoo
74175  BS5, 7415266 50p ( 75491/2 .96 DRIVERS 9368/9370  200p 7 o E Memory Mapped VDU System Kit £49 inc. VAT
ol |R7ais273ma v SISTORS ETC. AVAILABLE. : ’
74176  75p 74L52;9 ‘309 8126 250p = (Reprint of PE articles 75p)
T 75 | Jaisosy 1:3"; 8128 3000 | TRANSFORMERS (Prim 220-240V) LOW VOLTAGE Elekterminal VDU System Kit £69 inc. VAT
P | 7415298 249p 9 5 6-0-6 -0- CAPACITORS PARTS AVAILABLE FOR MANY PROJECTS 4 DIGIT
74180 e3p | 1315298 8197  200p 100mA  88p 9.09 1A 270p+ ELECTROLYTIC
74181 150p 74t§§48 gg 81Ls9s 180 a0 75mA  92p 12v 24 350p+ TANTALUM COUNTER, CLICK ELIMINATOR, TACHOMETER, 5A
TR W3k | 7ais36s 100m s e e, B B T » empe POLYESTER MICA VARIABLE POWER SUPPLY Send SAE for the list
74185 150p | 2415367 1006 | gils9s 1a0p 15015 1A 265p+ AVAICARLE $100 Busboard £12
;::gg 5(9)8: T3 1% ggg; ;;gz (Ploase add 50p p&p charge 10 all items marked + above our normal p&p charge)
74191 90p | 74LS374 195p | 9603 60p NTEX VEROBOAROS
OIP Bread| 45" w A
e e Is:;::nmc readboard 4 5" x 6 \; c';(;:;rr{_a Iargenstock of standard ﬂLs, 74Ls TTLs, Memories,
/AW 10R-10M 5p /pack of 3 fone value) Vo C 15w 4000 (Suitable for 20 x 14 pin or , Linears, Reguiators, Opto-Devices etc., and can offer very
AW 108 YM 7p " pack of 5 (one value) k] aaes 16 x 16 pin DIL ICs) competitive prices. We welcome inquiries for bulk quantities. Official
‘wg;ﬂ‘uns PRESETS Horz/Vert 1o X285 a15p mmka‘:fo";f;av' 340p orders from Iocalv and overseas govt. depts., universities, colleges,
CARBON TRACK POTENTIOMETERS e CCN 415p e research organisations, Broadcasting Authorities etc., are accepted with-
;i‘nz.tOG or LIN scim 30, Spare Bits (éonnector ;lugkiﬂav‘«av :?gp out prepayment
i ; onneclor Socket 2 N
Single with DP Switch 2 552 §2§x4 CCN ;gs SR g Ty All Semiconductors for current ETI Projects (except Sponsored) are avail-
Oual 5K-1M  70p cutting 105p able. Please phone or S.AE

VAT RATE: Please add VAT at
15% on total order value

Please send SAE for list
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Please add 30p p&p & VAT

Government, Colleges, etc. Orders accepted

CALLERS WELCOME

Mon.-Fri. 9.30-5.30
Saturday 10.30-4.30

TECHNOMATIC LTD.

17 Burnley Road, London NW10

Tel: 01-452 1500
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(2 minutes Dollis Hill tube station) (ample street parking)

Telex: 922800



ELECTRONIC GAMES
2 i?%%%ag% -
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With one eye on Christmas we proudly present
the HE review of electronic games. (We enjoy
playing with them too)..From the humblest
hand-held to the most sophisticated video
computer, the latest chess playing micros,
they're all here next month.

HOME COMPUTING

S &

Sorry about the distinct lack of Computing this
month, not to worry though, our resident
computer expert Pete Howells takes a personal
look at the current computer scene, what it's all
about, what's happening now and what we can
expect in the very near future.

COMPETITION

We hope we will be able to bring you the results
of our August picture competition in next
month’s HE.

Hobby
lectronics

MICROWAVE COOKING

it
A a

What's all the fuss about? Chances are it's
because most people don’t understand Micro-
wave cookers, they've never gained the wide
acceptance they deserve in this country. Next
month one of the countries leading authorities
on microwaves looks at what makes them tick,
just how can a Chicken cook in 30 minutes, ora
Hamburger in 5? Find out next month.

AUDIO ANALOGUE
FREQUENCY METER

Some people seem to think that unless its got a
digital its old-fashioned. We will proove them
wrong with this beautifully designed piece of
test equipment. The circuit is extremely simple
to build yet will give a highly accurate readout
of frequencies within the audio range.

If built and calibrated correctly this very
useful piece of test equipment should prove to
be invaluable for servicing, troubleshooting and
experimental purposes. No need to guess
anymore.

HOBBYTUNE

We sat around for ages trying to think of a
name for this musical project, nothing seemed
to do it justice. See what you think about this
stylus operated, miniature organ. We won't
promise it'll turn you into a virtuoso overnight
but we would be surprised if you're not playing
tunes in just a couple of minutes. The HOBBY-
TUNE has many of the features found on
instruments costing three or four times as much
to buy, a great project for the kids, it must be
better than buying them a drum for Christmas.
MULTI OPTION SIREN

o

S

Yes folks, it's annoy the neighbours time again.
Now you can plague them with a variety of
different siren noises, yes before you ask, it will
sound like an American police siren, but not
only that, like a lot of other sirens too. Not
recommended for people of a nervous disposi-
tion.

HE TANTRUM

3

We think the wait will be worthwhile, the
Tantrum is a really superb piece of design work.
We've incorporated a facility for remote control,
(coming up soon) so not only will you be able to
enjoy your favourite music from the comfort of
your amrchair you’ll be able to control itas well.
Again apologies for its absence this month, they
do say it makes the heart grow fonder.

The October issue will be on sale September14th

The items mentioned here are those planned but circumstances may affect the actual contents
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Arresting Motion

As the name suggests, a satellite in a geostationary orbit
appears to hold its position in the sky over the same spot
on the Earth’s surface. it is, of course, orbiting the Earth
as any other satellite does, but at an altitude of nearly
36000 km, in a circular orbit, it keeps pace with the
Earth’s rotation and so appears to be stationary.

Around The World In 90 Minutes

From TIROS-9 onwards satellites have also been
launched into polar orbits, with a period of 12 to 2
hours. The satellite orbits in the same plane, with the
Earth rotating beneath it. The ground track of each orbit
is some 28 degrees to the west of the previous one. Each
spot on the Earth’s surface is overflown twice a day,
once at night and once during daylight hours. Two
imaging systems are used. Visible light pictures are
taken during daylight and infra-red at night.

Clearly IR

Infra-red sensors on the spacecraft can monitor temper-
atures from sea level up to the highest cloud. High cloud
is the coldest and tropical sea the warmest. Light grey
or white patches on the familiar black and white weather
pictures of the UK, now a regular feature of television
weather forecasts, are the colder cloud areas. Darker
areas are the warmer land and sea masses. Coastlines
will show clearly if there is sufficient difference in
temperature between land and sea. In general, infra-red
pictures show more detail than those taken by visible
light, as they successfully avoid the problems of
reflected glare from cloud tops and ground shadows
from thick cloud.

Communications — The Early Days

It all started with Telstar in 1962. During each orbit of
about five hours, Telstar and the succeeding Relay could
only provide simultaneous visibility from both sides of
the Atlantic for about 45 minutes. The Syncom series of
satellites in 1963 explored the possibility of building a
system from a small number of satellites in geostationary
orbits. Syncom also showed that minor perturbations in
a satellite’s orbit, due to the non-uniformity of the
gravitationa! sea in which it floats, could be rectified by
the use of small correcting gas jets.

it

OTS-2, the forerunner of the European Communications Satel-
lite, is intended to provide pre-operational capacity until ECS
begins operations in 1981/2.

18

The European Communications Satellite (ECS) will carry a large
proportion of European telephone, telex and television traffic.

Delay Fears

One fear, which never materialised, was that the in-
crease in transmission time when bouncing telephone
conversations off high altitude satellites would be
unacceptable. The one way delay is a little over a quarter
of a second. In 1964, Early Bird (later to become known
as Intelsat 1) showed that the delay, inherent in the
system, was not a serious problem.

Intelsat is an important name in the short history of
communication satellites. In 1969, three Intelsat-3
satellites established the first global communications
network. Even before the launch of Telstar, the Earth to
satellite (uplink) and satellite to Earth (you guessed it —
downlink) frequencies had been carefully selected.
Below about 1 GHz (10'2Hz) galactic background
noise is a significant factor. Below about 0.5 GHz it
exceeds atmospheric noise. Above 10 GHz atmospheric
noise rises steeply, moreso in heavy rain. The frequen-
cies chosen then and adopted for the Intelsat pro-
gramme were, therefore, between 1 and 10 GHz — 6
GHz for the uplink, 4 GHz for the downlink.

Britain is playing a particularly active role in satellite
communications. British contractors contributed to the
Intelsat 3, 4 and 4A programmes and British Aerospace
is currently involved in the Intelsat 5 system, due to
become operational in 1980.

European Communications

In May 1978, the European Space Agency's Orbital Test
Satellite (OTS) was launched. It will test transmission
techniques and prove the performance and reliability of
on-board equipment in space. This is the forerunner of
its operational successor, the European Communica-
tions Satellite (ECS) — a regional satellite communica-
tions system. It will be capable of carrying a significant
proportion of future European telephone, telex and
television traffic. OTS-2 will also provide adequate
pre-operational traffic capacity. Two ECS spacecraft
should become operational in 1981/82. Two maritime
versions of ECS, to be known, not surprisingly, as
MARECS, are also scheduled for launching in 1981/
82. MARECS is planned to provide direct telephone and
telex links between ships and shore stations in the UK
and elsewhere.

Radio Piggy Back

In October 1978, the 1045th Cosmos satellite was
placed in Earth orbit. It carried two smaller satellites
called Radio 1 and 2, designed and built by radio hams.
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FEATURE:Earth Satellites

MARECS, a marine version of ECS, is intended to provide
communications links between ships and shore stations.

Radio 1 and 2 use frequencies in the two and ten metre
amateur bands and are intended for use by both Ameri-
can and Soviet radio hams, complementing the service
already provided by America’s Orbiting Satellite Car-
rying Amateur Radio (OSCAR) satellites.

Active Limits And Passive Freedom

There are two basic types of navigational system —
active and passive. In an active system, the user has to
interrogate the satellite(s) to determine his position. That
necessarily limits the number of people who can use the
system, because each satellite has a finite number of
communications channels available at any time.

A passive system, however, relies on ground stations
receiving continuously transmitted signals from the
satellite(s) and then calculating position from them. It
has the advantage that there is no limit to the number of
users who can listen in to the satellite transmissions.

The capacity to fix position continuously is not
available with the US Navy’s Transit system, even with
six satellites in operation. Transit is, therefore, not
suitable for air traffic control, as an aircraft could travel a
considerable distance between fixes. Also, as Transit
uses a Doppler technique, the speed of an aircraft affects
the measurement of the frequency shift.

Throughout the seventies, the system has been
updated and improved. However, expansion of Transit
has been dropped in favour of a new system, NavStar,
which should be fully operational by about 1985 and
will be suitable for use by aircraft.

Home Sweet Home

A major part of Earth satellite applications is concerned
with turmning the cameras and sensors back towards
mother Earth to find out more about this lump of rock
that is our home. This field of self-interest can be split
into two related and overlapping areas — Earth
resources and research satellites.

On the 26th of April 1978, an Applications Explorer
Mission satellite (AEM-1) was launched from Vanden-
berg to measure day and night temperature differences
on the Earth’s surface. This is the first of NASA’s
Explorer missions. The second, AEM-2, followed it into
orbit on February 18th, 1979. The spacecraft were both
¢t a modular design to keep costs down.

AEM-1, the Heat Capacity Mappint Mission (HCMM),
will determine the feasibility of using data from thermal
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infra-red sensors for:

—discrimination of rock types and possibly location of minerals
—monitoring surface soil moisture changes

—measuring plant canopy temperatures

—measuring urban heat islands

—measuring land and sea surface temperature changes
—predicting water run-off from snow field information

The results will also be correlated with Landsat data and
ground observations.

Military Embryo

The early development of the American satellite pro-
gramme was entirely in military hands, for obvious
reasons. The motivation then was a belief in the axiom of
conventional warfare that says, 'he who holds the high
ground, controls the battlefield.” The military objective
was the high ground — Earth orbit.

The Spy In The Sky
Satellites have been used for military reconnaissance
since 1959, with the launch of the first of the Discoverer
series, designed by Lockheed. In addition to the use of
visible light photography to monitor ground operations,
infra-red sensors can be used to detect, for example,
heat from aircraft engines or local changes in sea
temperature caused by submarines manoeuvring close
to the surface or by surface craft manoeuvring at night.
1t's difficult to estimate how many Soviet satellites are
launched for military reconnaissance purposes, as most
go by the ‘family’ name of Cosmos, whatever their
application. However, information about their orbits and
duration of flight can be used to deduce their possible
applications.

In June 1971 a Titan 3D launch vehicle, capable of
putting over 13 tonnes into a polar orbit, lifted a 'Big
Bird’ low altitude surveillance platform into a Sun-
synchronous orbit. The Sun-synchronous orbit ensures
that when the spacecraft overflies the target again and
again, the Sun angle is always the same. That makes it
much easier to compare photos of the same site and
detect movements of troops. vehicles, missile launching
sites, etc.

An engineer’'s conception of AEM-1, a heat capacity mapping
mission (HCMM) spacecraft and the first of the NASA's
Applications Explorer Missions. The hexangular shaped base
module for this spacecraft, launched in April 1878, was built for
the NASA/Goddard Space Flight Center by the Boeing Aeros-
pace Company of Seattle, Washington.



FEATURE: Earth Satellites

Soviet satellites are generally recovered intact and the
film removed on the ground, but American satellites
remain in orbit, while a number of film magazines in
protective capsules are ejected. They re-enter the Earth's
atmosphere and begin their descent to the surface on
parachutes but, long before they get there, they are
collected by specially equipped military aircraft.

In the early years of military satellites, once a space-
craft reached its position in Earth orbit, it was relatively
safe. However, recent years have seen the deve-
lopment of hunter-killer spacecraft. Search and find craft
have been used before to locate targets for photorecon-
naissance. More sinister is the hunter-killer craft, which
manoeuvres close to a target spacecraft and then
explodes. Just how many of these are active and already
in Earth orbit is a matter for conjecture. There have also
been reports of spy satellite cameras being ‘blinded’ by
intense flashes of laser light. As they say, ‘all’s fair in
love, war and spying.’

Outward To Deep Space

If the sensors can be pointed down towards Earth, they
can equally be pointed out into space. The greatest
contribution of the satellite to near-Earth research has
been the capacity to make on-the-spot measurements of
parameters which previously could only be estimated by
indirect means. .

Britain has been particularly active in this field with
the Ariel series. The satellites were called UK 1, 2, etc.
until they achieved successful operational orbit, when
they were renamed Ariel 1, 2, etc. Ariel 1 and 2,
launched in 1962 and 1964 respectively, had substan-
tial American involvement, but Ariel 3, launched in
1967, was the first satellite to be entirely designed and
built in Britain. It was a very successful system, which
operated for two years — twice its designed lifetime.
British Aerospace was the principle contractor.

The latest of the series, Ariel 6, was successfully
launched in June this year.

The X-Ray Sky

NASA has focused its attention on X-ray sources in the
sky with its high energy astronomy programme. The first
High Energy Astronomy Observatory (HEAO-1) made a
general X-ray sky survey and identified approximately
1500 sources. Precise altitude control is essential for
astronomical observations. HEAO-1's mission came to
an end, therefore, when its supply of altitude control gas
ran out in January this year. HEAO-2, launched in
November 1978, can be pointed at selected X-ray
sources. A third HEAOQ is scheduled for launch this year.
The satellites are placed in low circular orbits, but their
altitude allows them to detect radiation which would not
reach the Earth’s surface.

The Future

The immediate future should bring improved com-
munications and navigation by satellite as more power-
ful systems are launched to give global coverage. The,
by now familiar, sight of a launch rocket slowly lifting off
a pad, carrying its payload towards Earth orbit will
inevitably become much rarer. The Space Shuttle will be
the first of a generation of reusable spacecraft, which will
gradually replace ‘one-off’ rockets.
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Ariel 6 will spend the next two years orbiting the Earth every 96
minutes, studying the ultra-heavy component of cosmic radia-
tion and investigating X-ray sources.

Power From Orbit

When the oil wells finally dry up, we may supplement
our energy requirement by building huge solar arrays in
orbit and transmitting the collected power to Earth by
microwave. The transmission of power by microwave
has already been proven over short distances. You'll find
more about power satellites in the August edition of
Hobby Electronics.

Whatever the future does hold for satellites and their
applications, it boils down to how much money govern-
ments are prepared to spend on space research. That
begs the question — how do you value the returns from
space? What price do you put on better weather
forecasting, clearer and easier communications,
improved air traffic control, etc? As if that wasn't a
complex enough question, it doesn’t stop there.
Whether or not to embark on or continue an existing
satellite programme is also inextricably tied up with
national prestige, international relations, employment,
high technology experience which can be translated to

other fields of engineering and electronics . . . .. shall |
go on? In the long term, your crystal ball is as good as
mine. ET

[ would like to express my thanks to the following for their
assistance in preparing this article:

British Aerospace

The Boeing Aerospace Company, Seattle
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You cant beat
The System.

The Experimentor System™ —a quicker transition from imagination
' through experimentation to realization. g
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When you have a éircuit idea that you want to
make happen, we have a system to make it happen
quicker and easier than ever before: The
Experimentor System.

You already know how big a help our
Experimentor solderless breadboards can be. Now
we've taken our good idea two steps further.

We've added Experimentor Scratchboard
workpads, with our breadboard hole-and-connection
pattern printed in light blue ink. To let you sketch up
a layout you already have working so you can
reproduce it later.

EXP-300PC. which inciudes one item 2 EXP 302 which includes three items
* A Matchboard pre-dnlled PCB *Three 50-sheet Sctatchboard workpads

£1.32

CONTINENTAL SPECIALTIES CORPORATION

Experimentor Matchboard™ pre-drilled PCBs.

£1.68

r-----------------
CONTINENTAL SPECIALITIES CORPORATION, DEPT. 9W

With Experimentor Matchboard you can go from

" breadboard to the finished product nonstop! We've

matched our breadboard pattern again, this time on
a printed circuit board, finished and ready to build
on. All for about £1.32.

There’s even a letter-and-number index for each
hole, so you can move from breadboard (where
they’re moulded) to Scratchboardt (where they're
printed) to Matchboard (where they’re silkscreened
onto the component side) and always know where
you are.

When you want to save time and energy, you can't
beat The Experimenﬁtojr System.

EXF 202 which includes three ems 4 EXP 304 whichincludes four items
* Two Matchhoor ds g ar EXP 300 * Two Matchboar ds o EXP-300
Solder lese breadboat i bi eadboo  d and a Scratchboar d workpad
£8.60

£9.30

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex

l Name

Address
I Inc P&P and 15% VAT

I 1.EXP 300PC l Qnty.Reqd. 2.EXP 302 ‘ Qnty.Reqd | FREE Catalogue tick box™]
‘ : £2.79

EUROPE, AFRICA, MIDEAST: CSC UK LTD 238 o[ rn | e | enclose cheque PO for
Shire Hill Industrial Estate Units 1 and 2 B Lennos £11.85 £

Saffron Walden, Essex CB 11 3AQ Phone your order with Access, Barclaycard or American Express
Telephone: SAFFRON WALDEN (0799) 21682 Card No. Expiry date

TLX 817477

s v o om w5



BI-PAK

SEMICONDUCTORS SEND YOUR ORDERS TO
DEPTETI 9, PO BOX 6, WARE, HERTS.
VISIT OUR SHOP AT: 3 BALDOCK ST, WARE, HERTS.

TRANSISTORS

AC126 £0.21 | BC148 BC549 BUTO5S  £1.84 | ZTX109  £0.1t
ACY27 £0.21 | DC149 BC550 BU105/02 €2.24 | ZTX300  £0.13
AC128 £0.18 | BCI57 BC556 BU204  £1.61 | ZTX500  €0.14
AC128K  £0.30 | BC158 8C557 BU205  £1.61 | 2N1613  €0.23
AC132 €0.23 | BC159 BC558 8U208/02 €2.68 | 2N1711  £0.23
AC134 £0.23 | BC167 BC559 MJE2955 £1.04 | 2N1889  £0.51
AC137 £0.23 | BC168 BD115 MJE3055 £0.69 | 2N1890  €0.51
AC141 €0.28 | BC169 BD116 MJE3440 £0.60 | 2N1893  £0.38
AC141K  £0.38 | 8C169C 80121 MPF102 £0.32 | 2N2147  £0.88
AC142 €0.23 | BC170 BD124 MPF104  £0.40 | 2N2148  £0.81
AC176 €0.29 | 8Cy 71 BD131 MPF105  £0.40 | 2N2160  £1.16
AC176K  €0.30 | BC172 8D132 MPSAQS  €0.23 | 2N2192  €0.44
ACY78  €0.20 | 8C173 80133 MPSAO6  €0.23 | 2N2193  £0.44
AC179 €0.20 | BC177 80135 MPSA55  £0.23 | 2N2194  £0.44
AC180 €0.23 | 8C178 BD136 MPSAS6  £0.23 | 2N2217  £0.28
AC180x  £0.32 | BC179 ) BD137 oc22 €1.73 | 2N2218  £0.25

- AC181 €0.23 | BC180 . BD138 0C23 €1.73 | 2N221BA  €£0.23
AC!81x  £0.32 | BC18! 3 BD139 0C24 €1.85 | 2N2219  €0.23
AC187 €0.2% | BC182L 3 BO140 0C25 €1.16 | 2N2219A £0.28
AC187%  £0.32 | BC183 3 BO155 0C26 €1.16 | 2N2904  €0.23
AC188 £0.21 | BC183L L 80175 0c28 €0.92 | 2N2904A £0.24
AC188K  €0.32 | 8C184 3 BO176 0c29 £1.09 | 2N2905 .
AD140 . €0.13 | 80177 0C35 €1.03 | 2N2905A €0.
AD142 €0.13 | BO178 0C36 €1.03 | 2N2906 5
AD143 €0.14 | BD179 0Cc70 €0.27 | 2N2906A 5
AD149 €0.10 | 80203 oc7i €0.17 | 2N2907 X
AD161 £0.10 | B0D204 TIC44 €0.33 | 2N2907A £0.
AD162 £0.10 | BOY20 TIC45 €0.40 | 2N2926G  £0.10
AD161 £0.10 | BF457 TIP29A  €0.48 | 2N2926Y €0.09

162mp £0.10 | BF458 TIP29B  €0.48 | 2N29260 €0.09
AF124 £0.10 | BF459 TIP29C €0.8% | 2N2926R €0.09
AF125 £0.18 | BF594 TIP30A  €0.48 | 2N29268 €£0.09
AF126 £0.18 | BF596 TIP30B  £0.48 | 2N3053  €0.18
AF127 €0.17 | BFR39 TIP30C  €0.50 | 2N3054  €0.48
AF139 10.18 | BFR40 TIP31A  €0.48 | 2N3055 €0.48
AF186 €0.32 | BRR79 TIP318  €0.48 | 2N3614  €1.16
AF239 €0.33 | BFRSO TIP3IC  €0.80 | 2N3615  £1.21
AL102 €0.32 | 8FX29 TIP32A  €0.48 | 2N3616  €1.2%
AL103 €0.44 | BFX30 TIP32B  €0.48 | 2N3646  £0.10
AU104 £0.18 | BFX84 TIP32C  €0.80 | 2N3702  €£0.09
AUII0  E£1.81 | BC328 €0.17 | BFx85 TIP41A  €0.80 | 2N3703  €0.09
AUM13  €1.81 | 8C337 €0.17 | 8Fx86 TIP41B  €0.82 | 2N3704  €0.08
BC107A  £0.09 | BC338 €0.17 | BFX87 TIPAIC €0.58 | 2N3705  £0.08
8C1078  £0.10 | BC440 €0.35 | BFx88 TIP42A £€0.80 | 2N3706  £0.09
BC107C  €0.12 | BC441 £0.35 | BFYS0 TIP42B €0.82 | 2N3707  €0.09
BC108A  £0.09 | BCA60 €0.44 | BFY51 TIP42C £0.58 | 2N3708  £0.08
BC108B  €0.11 | 8C461 €0.44 | BFYS2 TIP2955 €0.89 | 2N3709  £0.08
BC108C  £0.12 | BC47? £0.23 | BIP19 . 11543 €0.28 | 2N3710  £0.08
BC109A  £0.09 | BC478 £0.23 | BIPF20 £0.44 | TIS90 £0.20 | 2N3711 £0.08
BC109B  £0.10 | BC479 €0.23 | BIP19 uT46 £€0.23 | 2N3819  £0.21
BCT09C  £0.12 | BCS547 €0.12 20MP  £0.92 | ZTX107  €0.11 | 2N3820 €0.40
BC147 €0.08 | 8C548 €0.12 | BRY39 €0.51 | 2TX108  €0.11

Tvpe Price Type Tyoe Price Type Price Type

7400  €0.10 7427 7412 £0.23 74105 £0.43 74163

7401 €0.12 7428 7473 £0.28 74107 £0.27 74164

7402 €0.12 7430 7473 £0.28 74110 €0.41 74165

7403  £0.12 7432 7475 £0.33 JA11 £0.68 74166 2
7404 £0.12 7433 7476 €0.28 74118 £0.92 74174 3
7405 £0.12 7437 7480 £0.50 74119 £1.38 74175 €0.71
7406 £0.28 7438 7481 £0.97 73121 £0.27 74176 £€0.68
7407  €0.25 7440 73482 €0.78 74122 10.44 74177 £0.68
7408 €0.14 7441 7483 £0.68 74123 . 74180 €1.72
7409  £0.14 7442 7484 €1.0V 7136 74181 £0.88
7410 £0.12 7443 7485  €0.78 74131 14182  £0.80
7411 €0.19 7444 7486  €0.25 73145 74184  £0.80
7412 £0.47 7445 7489 €198 74150 74190 £€0.78
7413 £0.27 7446 7490  £0.38 74151 74191 £0.7%
7414 £0.57 7447 7491 £0.73 74153 73192 £0.69
7416 £0.26 7448 7492 £0.40 74154 3193 €0.68
7417 £0.26 7450 7493 £0.34 14155 1194 €0.71
72420 £0.92 7451 7494 £0.88 74156 73195  €£0.89
7421 £0.23 7453 7495  £0.87 14157 73196 £1.20
7422 £0.18 7454 7496 €0.87 | " 71160 1197 £1.20
7423 £0.24 7460 74100  €0.97 73161 73198 €2.12
7425 €0.21 7470 74104 €0.44 7316 71194 €212
7426 £0.26

Type Price Tvpe Price Type Price “vpe -t

C04000 £0.16 CD4015 £0.87 CD4026 £1.38 CD3033 £1.01 23000
C04001 £0.17 CD4016 £0.48 CD4027 £0.57 CD4043 €0.94- (oA
CD4002 £0.18 C04017 €0.86 €04028 £0.78 CD3035 €1.81 DI
CD4006 £1.05 C04018 £0.97 €04029 £0.97 CD4046 £1.49 (Daug1
CD4007 £0.18 C04019 £0.48 CD4030 £0.55 CD4047 £1.00 €031082
C04008 £1.08 CD4020 £1.03 €04031 £2.30 CD4049 €0.48 C01510 €1.13
C04009 £0.51 CD4021 £0.94 €04035 £1.15 CD4050 £0.48 CD4sY1 £1.09
C04010 £0.58 CD4022 £0.94 C04037 £1.09 CD4054 £1.26 CD4516 £1.18
€04011 £0.17 €04023 £0.17 €D4040 £1.01 CD4055 £1.16 €01518 £1.18
C0D4012 £€0.18 04024 £0.74 €04041 £0.87 CD4056 €1.58 CD4520 £1.18
CD4D13 £0.48 CD4025 £0.17 CD404) £0.82 CD4069 £0.19 CD4014 £0.92
Type Price Type Price ype Price Type Price
CA301 0.2 A0 £1.08 MC1350  £1.38 UAnI0C £0.45 SKT6115 €218
03014 £1.55 CA3140  £0.80 M2 €1.6) 1m0 €0.34 SNI6660  £0.86
QNI €074 LM30! £0.33 MC1469 €359 UATITC €03 St €224
o3 €195 LM304 €184 MC149%  £1.03 2m €0.36 TAASSOR  £0.40
A o2 LM308 £1.15 NES36 £3.05 U2l £0.52 TMAB2IA  E£2.30
CA3035 €161 LM309 172 NESSO £1.09 2123 £0.52 Tme2ie €297
CA036 €135 LMI2BSY  £1.72 NESSS £0.27 UAIC £0.27 TMBE €172
CA3042 £1.72 L320-12v  £1.72 NES56 £0.69 el €0.27 TAD190 £1.49
G4 €212 M3Z0- 15V £1.72 NES6S €138 4tp £0.23 TBASE0 €241
CANMG  £0.80 LM320-26¢  £1.72 NES66 €1.38 UATAIC £0.69 TBABIOS  £0.06
CA3052 €1.84 LM380 €0.87 NES6? €1.95 12147 £0.69 TBAR10 €112
CAJ054 €1.28 LM38! €1.66 uATO2C €0.52 UAT48 £0.40 Tea820 £0.80
CA0TS €172 LM3900  £0.66 72102 €052 2748 £0.40 TBAS200  £2.87
CA308) €1.72 MCI303L  £0.97 UAT03 €0.28 48P £0.40 Tea2708  £2.30
CA3088 £2.30 MCI304 €218 UA709 €0.28 SNT6013N  £2.00 T8AB00 fa.s2
CA3090 €414 MCI3I0  £1.09 72108 £0.52 SN76023  €2.00
3 €298 MCI31Z  £2.18 109p €0.28 SN6110 £1.72

THYRISTORS LEDs
proltsiNG Price | volis No prce | 0450 552 RED £0.11
50 THY 1A/ 50 €0.20 | 50 THY74/50 €088 § 1200 135 GREEN €0.21
100 THY1A/ 100 £€0.32 | 100 THY7A/100 088 { 1503 125 YELLOW 20.21
200 THY1A/200 €0.36 | 700 THY7A 200 €085 | 1501 2 RED €0.11
400 THY1A /400 €0.43 | 400 THY7A/400 €071 1505 2 GREEN €0.21
600 THY 1A/600 £0.81 | 600 THY 7A/600 £0.89 § 1506 2 YELLOW £€0.21
800 THY 147800 £0.68 | 800 THY7A/800 €108 | 1500 2 CLEAR £0.12
Voits No Price | vqlts No 1, Red)
50 THY3A 750 £0.32 50 THY10A /50 i cent
100 THY3A/ 100 £0.38 | 100 THY104/100 ?;‘{1"‘ 1"2"5'"" T £0.11
200 THY3A/200 .  €0.37 | 200 THY10A/200 1522 2 RED £0.11
s (| 1514 ORP12 Light dependent resistor  £0.63
800 THY3A/B0OO £0.74 | 800 THY 104 /800 1520 OCP71 Photo transistor £0.40
Voits No Price | voits No
50 THY5A 50 £0.41 | 50 THY16A/50 CLIPS
100 THYSA/ 100 £0.51 | 1 Y 1
200 THvaa’ 200 €087 | oo T 0n 1508/ 125 pack ot 5 125chps  €0.17
400 THYS5A /400 €0.85 | 400 THY16A 7400 1508/ 2 packot § 2 chps €0.20
600 THYSA /600 €0.79 | 600 THY16A/600
800 THY5A 800 €0.93 | 800 THY16A/800
DISPLAYS
OL303 RED 7 segment O P left « 30" height) com
SILICON RECTIFIERS mon anode single digit O/NO 1523 £0.80
OL707 RED 7 segment O P left (O 3* haight) com-
200MA mon anode single digit O/NQ 1510 £0.82
OL527 RED 7 segment D P left ( 50" height) com-
15920 50v £0.07 1S10/50 50v  €0.21
15921 100v  £0.08 1510/100 100v £0.24 REICREE UEEXIE w"mmomo 1524 €1.95
e a22isCccion A el DL727 RED 7 segment D P nght { 510 height)
15924 300v t°:l 1 1S10/600 600v £0.48 common anode Two-digit light yipe
1 15107800 800v £0.58 a o 1 oy B, S
IN‘:OISI 50v €0.05 1S10/1000 1000v L747 R 7 segment lett height}
IN400?2 100v :o'os €0.69 common anode Single-dign hight pipe
IN40O3 200v  £0.07 151071200 1200v 0/NO 1511 €172
IN4004 400v  £0.08 £0.79
IN4005 600v  £0.09 30 Amp
IN4OOE 800v  £0.10 1530/50 50v  £0.64 OPTO-ISOLATORS
I‘N:OA(')': 000v  €0.11 :238; ;88 ;ggx :‘1’(7): Isolation Breakdown — Voltage 1500 — continuous fwd
S ¥ current 100mA
15015150 N £0:10 iy Gt CIL74 Single-channel 6 pin DIP standard type —
15021 200v £0.12 1530/800 800v £2.28 opuically coupled parr with infra-red LED emitter and
15023 400v £0.14 153071000 1000v NPN silicon photo transistor  O/NO 1497 £0.867
15025 600v :0'1. £2.85 CILO74 Multi-channel 8 pin DIP two isolated channels
X - 0/NO 1498 €£1.18
/ 1
I O 0.1t I ey CIL@74 Muiti-channel 16 pin DIP four isolated chan-
iS0311200v  £0.28 80 Amp — O ) (RHH)
3 Amp 1S70/5050v  £0.86
INS400 50v  £0.16 1S70/100 100v £0.98
IN5401 100v ~ £0.17 1570/200 200v £1.38 SECOND GRADE LED PACK
IN5402 200v  £0.18 1570/400 400v £2.01
IN5404 400v £0.19 1570/600 600v £2.58 A pack of 10 standard sizes and colours which tail 1o
IN5406 600v £0.24 15707800 BOOv £2.87 perform to thew very ngid specilication but which are
IN5407 800v  £0.28 1570/ 1000 1000v ideal for amateurs who do not require the tull spec
IN5408 1000v  £0.38 €3.45 0/NO €1.72
n
Amplifiers 1812 13 pn Ol f011
e pin !
AL20 5 watt amplifier module £3.73 1613 16 pin DIL €0.12
R ifi . 1720 18pinDIL £0.18
AL30A 7-10 watt amplifier o Jeneh eota0)
module £4.35 1122 220 gu ::;:
e 1614 I .
ALB0O 15-25 watt amplifier 1815 s8omoit £0.28
ICCI) ‘ £5.39 1678 1018 ranusor s
- ranse 3
ALBO 35 watt amplifier module £8.44 1617 103 transistor €0.37
1§ 16117 TOS transistor £€0.13
AL120 50 watt amplifier R Bl o A
module £13.74 gold plated Cambion £0.25
AL250 125 watt amplifier
module £19.24
PA12 Stereo pre-amplifier TRANS'STORS
modute £8.94
PA100 Stereo pre-amplifier TO185m 0 2N706/8 BSY27/28 95A
usuable devices no open and shoris
module £18.45 ALSO available 1n PNP sim to 2N290
- ifi 8CY70
PA200 Stereo pre-amplifier 20 for 87p; 50 for £1.18; 100 for £2.07;
module £€19.07 500 for £8.20; 1 000 for £18.10; when
Power supp ordering state NPN/PNP

s
PS12 Power supply (24 volts DC) £1.72
SPMB80 Stabilised power supply

(33v) £5.06
SPM120/45 Stabilised power

supply (45v) £6.67
SPM120/55 Stabilised power

supply (55v) £6.67
SPM120/65 Stabilised power

supply (65v) £6.67

SG30 Power supply for equaliser £4.37
Miscellaneous
MPA30 Stereo magnetic cartridge

pre-amp £4.42
S.450 Stereo tuner £26.72
Stereo 30 compiete 7 watt

stereo amplifier board £22.66
BP124 Siren alarm module 5

watts £4.02
GE100MKIl 10 channel mono

graphic equaliser £23.00

SILICON
DIODES G.P.

300mW 40PIV imin} sub min FULLY
TESTED deal for Organ builders

30 tor §7p; 100 for £1.72; 500 for €5.75;
1 000 for £10.38.

METAL FOIL
CAPACITOR PAK

[of g 50 metal toil — ke
Mullard C280 series - mixed values ranging
tor OVuF 2 2uF complete withidentification
sheet 0/NO 16204 £1.38

JUMBO PAK
SEMICONDUCTOR

16222 — Teansistors Germ and Sihcon
Recutiers Diodes Triacs Thynstors ICs and
Zeners ALL NEW & CODED Approx 100
pieces oftering the amateur a fantasiic
bargain PAK and an enormour saving £2.58

ALL PRICES INCLUDE VAT: ADD 35p POST PER ORDER

JUST QUOTE YOUR ACCESS OR BARCLAYCARD NO.




PROJECT

CABLE TESTER

Quickly test your cables with this invaluable project

ALMOST ALL THE fauits in an audio
system are caused by cables. Have
you ever tried to find which cable is
broken among the many connections
in a stage audio system, especially
with anxious people looking over
your shoulder?

The answer is to check each cable
before the performance, a rather
tedious business.

This Cable Tester checks each
wire in turn for both open circuits
and short circuits to earth. Each cable
can then be thoroughly tested before
use and hopefully faults can be found
before they cause problems.

The circuit makes cunning use of a

7474 dual D flip flop to light one of
three LED's after the test switch is
pushed, indicating short, open or
OK.

Construction

The unit is mounted on a standard
plastic box measuring 196 x 113 x
60 mm. If it is to be used on-stave,
then use the strongest box you can
find, such as diecast aluminium.
Wiring the switch is the only
difficult part of the construction. Note
that some of the switch contacts are
linked together as shown in Table 1.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979

The transformer we used is a
commonly available Ferguson PCB
mounting type.

The sockets we have chosen for
the prototype are the most common
type, however there is no reason why
others can't be substituted. The jack
plugs, SK7, 8 and the phono sockets
SK1, 2 must be insulated from the
metal front panel, or the earth
connections will be permanently
connected together through the
panel. Phono sockets are available
with insulating mountings, while
insulating washers can be made from
plastic sheet for mounting the jack
sockets.
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IC1 is a 7474 dual D flip-flop with its
clock (CLK) and D inputs held at 0V.

First let’s assume an open circuit
cable. ZD1 conducts, as it has 12 V
across it, and turn on Q2, which hold the
preset (PR) input on ICla low. The PR
input of IC1b remains high because ZD2
is not biased. When the test switch is
pressed, putting a 0 on the CLR input,
the outputs of ICla become: Q, high; Q
low. When the test switch is released,
leaving both the CLR inputs high, the
following outputs are obtained: IC1a-Q,
high; Q, low; ICla/b-Q, low; Q, high.

HOW IT WORKS

Since the output of Q, IC1a is low, Q3 is
turned off. Therefore LED1 is on, LED2
is off, and LED3 is off.

Now let's look at the ‘short to earth’
condition. The 12 V rail is shorted to
earth through D1 (exit one diode). Q2 is
turned off leaving the PR input of ICla
high. The PR input of IC1b is held low.
When the test button is pressed the
outputs of ICla go: Q, low; Q, high.
When the button is released, placing a
high on the CLR inputs, these outputs
remain the same. The outputs of IC1b
are: Q, high; Q, low. Therefore LED]1 is
off, LED2 is off because the base of Q3 is

held low by IC1b, and LED3 is on, indi-
cating a short.

Finally, if the cable is OK, the voltage
across ZD1 is held at 3V3 by ZD2. Q2 is
off because ZD1 6V8 is not conducting.
The PR input of ICla is left high and the
PR input of IC1b is aiso high. When the
test button is released the outputs of
ICla go: Q, lowl Q, high. The outputs of
IClago: Q, low Q, high, when the button
is pushed and remain the same when it
released. Both the Q outputs are low so
LEDs 1 and 3 are off and the Q outputs
are high so Q3 is conducting and LED2
is on.

240V
INPUT

SK2

J2

zZD2
5Vv1

D5
IN914
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Fig. 1. Final circuit of the Tester.
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PROJECT: Cable Tester

SEE FiG 1 FOR DETAILED
@ DRAWING OF SW1

SK6

SK2

FOR CONNECTIONS OF
LETTERED WIRES TO
SW1SEE TABLE 1

SW1WIRING
K D3
H L D2
M D1
N DS
J o P D6
Q D4
R Dw
G 9 s A2
T Al
Od v A3
v AS
+ c w A4
8 T X A6
— Y AW
-~ @ z BW
40V ral cw
el il Ty
—p— 3 A1-C2
T @ A2-CY
A5-B1-82-83-84
BW-Cw
Fig. 2. Component overlay and front panel connections.
RESISTORS  all %AW 5% D1 6v8 400mW BUYLINES
R1 100R 7D2 5V1 400mW
R2 220R ZD3 3V3 400mwW None of the electronic components
R 10k Lo UM A2k G Ef s in this project will be difficult to get
U] T hold of, and the mechanics depend
R5, 6 47R SOCKETS | e P
SK1, 2 phono skt on the application. For stage use a
CAPACITORS gﬁgg gp!n g:: couple of Cannon sockets could be
; : pin added and wired in accordingly. The
A SK7,8 stereo jack : )
1.2 220 25V electrolytic ] switch SW1 should be break before
SEMICONDUCTORS MISCELLANEOUS make.
IC1 7474 - A
Q1 2N5484 p bway
Q2.3 BC548 T1 6-0-6V 500mA
D1-4 1N4001 PB1 push to make
D5, 6 1N914 Box to suit, pcb, power lead, etc.
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25



VOIGE CHESS CHALLENGER

“THE FIRST THINKING CHESS GAME THAT

'r LEVEL Average Response Time

SPEAKS TO YOU 1. Beginner g r Seconds
— p— 2. Inmtermediate 15 Seconds
D4 L5 e == 3. Experienced 35 Seconds
4. Advanced 1:20 Minutes

5 Superior 2:20 Minutes

6. Tournament Practice 3 Minutes

7. Tournament Teacher 3 Minutes

20 Seconds

8. Excellent 6 Minutes

9. Expert 11 Minutes

H. Infinite It computes move until you stop, or

£22995 inC. VAT Cwo ‘search 1s eaxhausted

The Strongest Chess Program ever placed in a microprocessor. Approximately twice as
fast as previous madels, this is the FIRST Thinking Device that after thinking . . . speaks
out and talks! It is so sman, it 1s available in English, German, French or Spanish by
special order,
1 @ repertoire or chess book openings.

A. 40 book opening variations randomly selected.

B. Special feature allows you to select a book opening of your choice.

C. Approximately 1200 book opening moves. Book openings selectable whether

computer plays black or white.

D. Computer teaches book openings by displaying next move to be entered.

E All “Book™" moves are instant response regardless of level of play.
2. The Chess Teacher
A Onlevels 2, 5, 7, 9, and H, the computer will display best suggested move for you
to enter.
B. Plays against itselt with white usually the winner.
C. Never makes an illegal move.
D. Teaches end game solutions.
E. Book openings teaches opening game.
F. Announces mate-in-two for you to solve.
G. Problem mode permits setting up of all chess book positions.
Your Friendly Speaking Opponent
A Tells you all of its moves
B. Repeats all of your moves.
C. Can be used by the blind, as the game will audibly tell you every move and capture,
and will repeat board position on demand.
D. Voice teature allows you to tape record game play
E. It even suggests your moves.
4. An Advanced Computer

A. 128,000 to 160,000 bits of Read onty Memory

B Has over 8,000 bits of Random Access Memory.

C At the conclusion of the game when 1t loses, the computer displays the number of

moves played.
Encompasses all of our other renowned features, including a solid hardwood case. 13 Ve x
8%z x 1% inches high. deluxe playing surface with rarsed keyboard Y2 inch LED Display
and Staunton design magnetized Chess Pieces 100% solid state
Orders now being accepted for delivery. We will match any lower price, if
competitor has goods in stock. Sae for brochure and list of 42 book openings CC7
at £965. KRAMER & CO., Dept. ET{ 2

9 OCTOBER PLACE, HOLDERS HILL ROAD, LONDON NW4 1EJ
Tel: 01-203 2473 Telex' 88B941 ATTN. KRAMER K7
Mail order only. Callers by appointment. Barclay & Access by arrangement

bad

SINCLAIR PRODUCTS

PFM200 €52.69, case £3.40, adaptor £3.40,
connector kit £11.27. Microvision TV UK model
£91.44, mains adaptor £6.88. PDM35 £€29.76,
mains adaptor £3.40, case £3.40, 30kV probe
£20.13. OM350 £71.82, OM450 £102.17,
OM235 £52.66. Accessones for all 3 models
rechargeable batteries £7.99, mains adaptor/
charger £3.94, case £9, 30kV probe £20.13.
Enterpnise prog calculator with accessories £23.37.
New 10 MHz scopep o a

CALSGOPE 0SCILLOSCOPES

Send sae for detals or see the Catscope advert in this
magazine Super 6 6MHz single beam 60ns nse
time £185. Super 10 tOMHz dual race 35ns nse
tme £251.

COMPUTER GAMES
Star Chess €62. Chess champion 6 £94. Chess
challenger 7 £91. Chess challenger 10 £152.50.
Voice chalienger £239. Checker challenger 2 £46.
Checker challenger 4 £88. Atar video computer
£147, cartndges £14.32.

CONTINENTAL SPECIALITIES

PROOUCTS

EXP300 £6.61. EXP350 £3.62. EXP325 £1.84.
EXPEOO £7.24. EXP650 £4.14. EXP4B £2.64. PEE
€10.58. PB100 £13.57. LM1 £32.99. LP1
£35.65. LP2 €20.70. MAX 100 £89.18.

TV GAMES

Tank battles kit £6.34. AY-3-8500 chix £5.27, kit
£4.26, stum cycle AY-3-8760 chip £12.46, kit
£4.28. 10 game paddle 2 AY-3.8610 chip £9.48,
kit £7.03, racing car chip AY-3-8603 £9.48,
modified shoot kit £5.28, nfle kit £5.27, coiour
generator kit £9.05, joystick 220K £1.80.

MAINS TRANSFORMERS

6-0-6V 100ma 78p, 1%a £2.50. 6 3V 1%:a £2.01.
9-0-9V 75ma 76p, 1a £2.12, 2a £2.77. 12.0.12V
50ma 76p, 100ma 92p, 12 £2.65. 13V %a £1.01.
15.0-15V 1a £2.97. 30-0-30V 1a £3.82.

JC12 AND JC20 AMPLIFIERS

Integrated circuit audio ampitfier chips supplied with
tree data and printed circuits JC12 6 Watts £2.08.
JC20 10 Watts £3.14. We also stock a range of
maiching preamp and power kits

FERRANTI ZN414
IC radio chip £1.12. Extra parts and peb for radio
£4.10. Case £1.06.

PRINTED CIRCUIT MATERIALS

PC etching ks economy £2.32. Standard £4.36.
40sqins pch 64p. 1 Ib FeCl £1.20. Etch resist pens
economy 48p, dalo 84p. Drill bits 1/32 ins or Tmm
25p each Etching dish 72p. Laminate cutter 80p.

SWANLEY ELECTRONICS

DEPT, ETI, 32 Goldsel Rosd, Swaniey, Kent BRB 8EZ
Mail order only Please add 30p to the total cost of the arder for postage Prices include VAT Lists 20p post
free Overseas customers deduct 13% Othicial credit orders welcome

S-0ECS AND T-DECS y
S-DeC £4.05. T-OeC £4.28. u-DeCA £4.89. u-0eCB
£7.18. 16.dit adaptor with socket £2.31.

BATTERY ELIMINATORS

3.-way types with switched output and 4 way
multi-jack 3/4%/6v 100ma £2.89, 6/7'2/9v
300ma £3.14. 100ma radio types with press-stud
connectors v £3.57, 6v £3.57, 4'4v £3.57, 94 9v
€4.79, 6+6v £4.79, 42+ 4%y £4.79. Cassente
recorder mains urit 7% v 100ma with 5 pin din plug
£3.57. Fully stabihsed type 3/6/7%:/9v 400ma
£5.64. Car convertors 12v dc minput output 9v
300ma £1.80, outpur 7'2v 300ma £1.60. Qutput
374Y2/6/7%/9/12v 800ma £2.66.

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors 4%v
£1.49. 6v £1.49, 9v £1.49, 4% +4%v £1.92,
6+6v £1.92, 9+9v £1.92. Cassette type 7%v
100ma with din plug £1.48. Heavy duty 13-way
typesdYs/6/7/8%/11/13/14/17/21/25/28/
34/42v 1A £4.95, 2A £7.72. Transistor stabilized
B-way tspes for low hum 3 4% /6/72/9/12/15/
18v 100ma £2.98, 1Amp £6.81. Vanable voltage
stabilized models 2 18v 100ma £2.98. 2-30v 1A
£7.40. 2-30v 2A £11.66. Car convertor 12v dc
nput Output 9/ 7% /6v 1A stablized £1.44.

BI-PAK AUOIO MODULES

AL30 £4.04. PA12 £7.77. PS12 £1.42. 1538
£2.70. S450 £24.03. AL60 £4.97. PA100
£17.33. SPM8O £4.57. BMT80 £6.08. Stereo 30
£20.57. MA60 £36.23.

COMPONENTS
1N4148 1.4p. 1N4002 3.1p. 741 8 dil 18p. 723
14 dil 31p. NE555 8 dil 25p. bc182b bec 183b.
bc184b bc212b. be213b bec214c, be547 bczgﬁ,
bc549 Sp. up31c tip32c 38p. tpdic npd2c .
bd131 bd132 33p. Piastic equiv be107 sg Fuses
20mm x Smm cartndge 15 25 5 1,2 3=GRL
quickblow 1p, anti-surge 3.8p. Resistors 5% W
E12 10R to 10M 1p, 0.8p for 50+ of one value
Polyester capacitors 260v 015 068 1mf 1.5p,
01 033 33mf 2.8p, 022 047mi 3.3p, 22
47mi 4.9p. Polystyrene capacitors E12 63v 10 10
1000pf 3p, 1n2 t0 10n ap, ceramic capacitors S0V
E6 22pf 10 47n 2p. Electrolytic capacitors 50v 5, 1
2mf Bp, 25v 5 10 Bp, 16v 22 33 47 68mf 5p,
100mt 6p, 220mi 7.5p, 330 470mf Bp, 100mfi
10p, Zeners 400mW E24 2v7 10 33v 7p. Preset pots
subminiature O YW hortz or vert 100 to 4M7 7.2p.
Potentiometers '4W 4K7 to 2M2 log or 110 single
27p, dual 78p. & red LEDS 8,7p. IC sackets 8 dil
8.6p, 14 il 10.1p, 16 dil 12p.

- -

BUILD-IT- YOURSELF

NEW 1 ST GEARKTT

m BASICSERVICING
INSTRUMENTS WITH
EASY STAGE BY STAGE BUILDING
INSTRUCTIONS - IDEAL FOR THE AMATEUR
MULTI RANGE TEST METER
A general purpose meter covering all usual

ranges of A.C. and D.C. volts current and
resistance measurements

AUDIO SIGNAL GENERATOR

New design covering 10Hz to 10KH 2
and variable output. Distortion less than
0.019/ Ideal for HIF| Testing.

OSCILLOSCOPE

A basic 3" general purpose cathode ray
oscilloscope for simple testing and
servicing work. Sensitivity 0.3 volts/cm

=== SEND NOW FOR FREE DETAILS -~

To LERNAKITS, P.O. Box 156, Jersey.

I Name

Address

I
|
I
0 ETI10/79
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b or our fabulous Prezo Horns which

handle a 5K ~20K frequency range
L i any PA sysiem up to 100W (NG X
‘ aver required) and cost only £6 32
each

N
b | We carry a good selection of [

high quality chassis for the DIY @

speaker constructor 12"’ or 15"
Bass speakers and Dual Concentrics.
Exponential horns from £13.80,

Rope“gh's Great etfec at discos 7
metres long Multiway connectors 4 chennel
£46.00 {inc pack of spare bulbs)

Buigin Octal plugs and
SOCKEIS  thares aiweys hundress of

Bulgin Octal multiway plugs and sockets tn stock
at Roger Squire’s Each pi rated
6A Pertact for your Sound to
Light System. P552 SOCKET £0 69
P551 PLUG £1.72

Multiway Cables

4 core {6A) 63p/matre
5 core (6A} 78p/metre
6 core (A} 82p/metre

\ Projectors
) selected projactors from £50 60 (Suuwe Multi-

X3

Cltronic MM313 Mixer

Ideal for the D1Y enthusiast buiding up a
complete disco system 4/6 ch mono irc,
LED indicators, connections via phono
sockets at rear Bargain price, including
PSU £89 70

Come and see our specially

fect 150) to £83 37 (Tutar IIE DDU)
ptus the widest array ot projector
attachment and eflects that you'll
ever see on conttnuous demonsti.

tion (e

]
Turntables
Our’unsmuassed Disca
experience has enabled
us to select the best turntables
for your retjurements For
example the new BSR P200
belt drive ONLY £28 75

Many disco accessories

All Roger Squire’s shaps have a service depar tment
which carries targe stocks ol DISCO SPARES &
ACCESSORIES

Y
ALL SHOPS DPEN TUE.SAT

LATE NIGHT WED

{UP TO B PM}
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FEATURE

RAMS and PBOMS are MEMDRIES

MICROPROCESSOR systems are made up from two distinct parts called Hardware and Sodtware, the Seftware is
_the program which is run on the system, the Hardware is the physical components which go to make up such a
system. We will assume that you are able to differentiate between resistors, capacitors and diodes which apart from
the crystal and PCB (Printed Circuit Board) leaves only the mysterious |Cs and sockets. ;
An [C looks like a lump of black plastic or similar material with numerous pins sticking out on each side, each IC 1
¥ should have a socket associated with it. For ease of testing and replacement the sockets are soldered into the PCB '
~ and the ICs ptugged into the sockets. The important things to remember about inserting or removing {Cs from the
sockets are.
1. Make sure that no power is applied to the PCB.
2. Make sure it is the correct IC for that location. .
3. Make sure it is the correct way round. iy q
4. Ensure that all of the pins are correctly sitting in the socket ’
f Each IC is jdentified by a number printed on the top surface of the package, pin 1'of each IC is markes either wnth
.adot, indentation or horseshoe groove near pin 1. lf the IC is held with the pins downward and the dot cr horseshoe
away from you then pin 1 is aiways the furthest pin on the left. : 1
. SCRUMPI contains several ICs which may be broken down into the following categories.
7 Main Control Chip. This is the SC/MP microprocessor chip.
i Bufters and encoders, etc. These ICs typically have a code such as 74LS xx or 81LS xx and are used Uo handle
control of counting, device address decoding, latching or buffering the address bus and data bus.
RAMS. Random Access Memories. The theory of the insides of these ICs can be likened to a chessboard or a set
of 'pigeon hoies.” The data in the MM 2112 RAM chips is organised as 256 locations each of four bits, 17 we use two
M2112 chipé in parallel it is possible to have an organisation of 256 locations each of 8 bits {or 1 byte). ‘Each of the
256 locations can be accessed directly by the MPU chip and the data at that location copied onto the daza bus or the p']

i .;
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data on the data bus copied into the selected location. The data in such a memory will remain there until the supply
voltage is removed. When first powered-up each time, the contents of a RAM are random and variable,

RAMs can be used for storage of programs or data for the program to be operated upon, under some
circumstances even a program can be considered to be data.

PROMs. ROMs, tec. There are a second type of memory device similar in concept to the RAM except that the
program or data stored in the device remains even if the power supply is removed. They are thus suitable for holding
the fixed programs and data and are a convenient method of shipping such data from one instaliation fo another.

ROM stands for READ ONLY MEMORY and it is usually assumed that the data in a ROM is installed at the time of
manufacture of the chip and as such can be referred to as Mask programmed ROMs. PROMs and EPROMSs on the
other hand are programmed after manufacture and are thus referred to as Programmable Read Only Memories. The
£ in EPROM shows that the data in the PROM can be erased by exposing the inside.of the chip to intense UV i
radiation, this is usually accomplished through the transparent quartz window let into the top of these devices.

The type of Read Only Memory used in SCRUMPI is the MM5204Q EPROM, this can be replaced with either of
the following pin compatible devices —

MM5214 Mask Programmed ROM :
Field Programmable ROM

The alternatives offer the advantages of farge volume /low cost and /or simplification or power supply to 5V only
(no —12V supply is reguired}. : _

Ports are the methed that an MPU uses to communicate to the external world. A port is simply an integrated
circuit whose function is to interface the MPU data bus in whole or only in part to devices which cannct interface
directly to the MPU system. There are several reasons why external devices cannot be directly coupled to the MPU
data bus. ) 3

Firstly the devices may not be TRI-STATE output devices which means that they could not be connected to the
data bus otherwise their outputs would always be in the logic 1 or logic O state and not in the high impedance
TRI-STATE mode required. Alternatively the external devices may operate too fast for the MPU, or too slowly, or
require buffering so as not to unduly load the drive capabilities of the MPU data bus. The INS8154 is a single chip
device containing the logic required to operate 16 of its pins as PORTs, the 16 pins can be operated as two 8 bit
ports or as individual Input/Qutput lines. Each pin can operate in either Input mode or Output mode the choice
_being made by Software selection, each pin is also capable of latching the data on that pin at either input or output
time. in addition to the two 8 bit ports the INS8154 also contains 128 bytes of RAM which is sufficient as a working
storage RAM in most applications. _

The effects of Scrampi . ot

If you study the circuit diagram of SCRUMPI you will quickly see that all of the major signals to and from the
SC/MP chip are available at one of the two edge connectors so that SCRUMPI is able to communicate with other
electronic devices. It can thus be used as the heart of many electronic ¢ircuits and can be used in this form to help
with the design and debugging of projects by the electronics engineer or by the amateur constructor.

The single-step cireuitry shown as IC’s 2. 3 and 4 allow the SC/MP to be run at a very slow speed (down to 1 step
per hour if necessary), this slow single step speed is useful in checking the effect of each instruction as it is executed.
The actuation of the STEP switch causes a single puise output from 1C 4. This pulse sets a Flip-Flop (& simpie
electronic switch) at 1C3 and thus drives the NHOLD line to a positive voltage which instructs the SC/MP to execute
an instruction. During this instruction the SC/MP outputs a puise on the NADS {Address Strobe) vutput, this pulse
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FEATURE: Microsense

" xRESE_Ts the Flip-Flop which in turn buts the NHOLD input low and thus stops the SC/MP from executing any further
. instrictions. The next instruction will only be executed after the next actuation of the STEP switch

A similar situation exists with the single-step switch in the FAST position excepts that here IC 4 will generate a

_ pulse automatically at a rate which is dependent on the value of C1 {usually about § pulses per second). This mode
- can be used to step through a program faster than single-stepping but not at the maximum possibie speed.

If CS 4 is put into the RUN position then the SC/MP will execute the program at the maximum spzed. Between
this mode and the FAST single-step mode is the HALT mode which can be used to stop execution of the program at
predetermined paints. Herethe pulse for the Flip-Flop is generated whenever the SC/MP executes a HALT {x'00’)
instruction; this puise RESETs the Flip-Flop and thus terminates execution until the next actuation of the STEP
switch. The data bus is connected to a set of switches which can be used either in the DIRECT mode =0 enter a logic
1 or O onto the data bus at ény time or in the ADDRESSED mode only when addressed by the SC/M?P. This allows
the switches to be used to ;:rogram the memory in the smgie step mode or 1o enter data when required by a

. program.

Both the data bus and the address bus are connected via wire lmks to LED lamps. The LED lamps thus show the

 status of these buses at any stage of the program, the branching and data addressing of the program can thus be

checked sasily. Alternatively the LED lamps can be linked to other signal lines by redirecting the wireslinks, they can

W © then be used to show the status of an output device.

Atypical input-output device is shown as IC's 15 and 16, two 7401 73 Iatches These ICs can latch the status of a
signal on the inputs so thatthe outputs carry a copy of that status at a given time even after the ongmat status has
disappeared. In the output from SCRUMPI 2 mode the latch can store the data on the data bus at the time that the
latch was addressed by the:SC/MP. Any data written to the latch will appear on the data bus at the same time as a

" strobe pulse is output at point ‘P" or ‘Q’. if the data bus is connected to the inputs of the latch and the puise used as
*the clogking strobe to the lstch then the data will appear at the outputs of the latch and stay there until the next write
~ to the latch. As an example; some of the LED lamp drivers could be connected to the latch outputs td indicate a

particular data output to th® operator.
Using the latch for inputis a similar operation except that the latch is used the other way round. The outputs are

) connected to the data bus and the address strobe (P’ or 'Q’) is used as the OUTPUT ENABLE contro! to the tatch.

Any data in the latch will be read onto the data bus when EE or 'Q’ is strobed, the data enters the latth via the inputs

. when the clocking input is pulsed with a logic 0.

The P and Q strobes mentioned above are output from the dewce decoding circuitry at {C's 17, 18, 19, 20 and
22, This circuitry decodes jhe addresses specified by the address bus and produces a set of strobes which enable or
disable the devices connecied to the data bus. Three enable strobes are output to the RAM memories at ICs 5-10,

- each pair of IC’s being enable for Read or Write operation. One enable strobe can be used to enable the outputs from

a MM5204 PROM if there is such a PROM at 1C21. Output P’ is enabled if an address in the range X ‘500" — X
‘BFF’ is addressed, similarly ‘Q’ is:enabled for the X ‘600’ range, either of these strobes can be used to strobe either
of the latches for input or cutput. Strobed output V is normally connected to the ADDRESSED mode of the data

. switches which means that any data on the switches will be input to the SC/MP when any address in the X ‘700’

range is read
Exampies of microprocessor interfaces to other equnpment can be seen in most of the associated hobby magazines
and in the "SC/MP Apphcat:ons Guide’ published by National Semiconductor.
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- Teaching Your Scrumpi to talk to Outsiders e i
Some microprocessors are used solely for writing, checking and executing programs, this type is usually to be found
* in offices handling accounts or stock controf. Other microprocessprs control equipment and machinery with-complex
testing and control interface, usually this type of MPU system can bs found in vending machines, production lines,
complex timing systems, etc. The same microprocessor chip may. be found in both types of application but the
“interfaces 1o the outside world will be different. In the first type the interfaces will be to printers, keyboard large
VDU, floppy disks. etc to handle the collection, sorting and printing of, for example, account details. In the second
F type the interfaces will be to switches, motors, lamps and buzzers to handie the input of data from various sensors
. and control machinery accordingly. & 5 e i s i

-

- Thou Arta You Art - . o i

. The Universal Asynchronous Receiver/ Transmitter is better known as a UART (pronounced You Art) for obvious
reasons. Its basic function is to transiate the 8 bit data available on the data bus from parallel form to a serial form
and vice-versa. The advantage of this idea is that data can thus Ho teansmitted along a single pair of wires rather

~ than the dozen or so wires which would be needed for parallel transmission. Many interfaces to other equipment

~ such as printers, TTYs and telephone use serial transmission to save on wire costs or for convenience if the remote
unit is any considerable distance from the MPU. L D e

: A transmission starts with the output of the UART at a fogic 1 state which is referred to as a MARK condition
Data is written from the data bus into the UART by enabling the Data Strobe input, this immediately signals’back to

- an internal Flip-Flop that the UART transmitter is BUSY and cannot saceive any more parallel data at present, in

" normal practise this Flip-Flop is tested by the MPU software before @ny attempt to write to the UART, the program

ioops until the Flip-Flop is reset at the end of the data transmission..

Once the UART has some data to transmit it shifts to the SPACE eondition by changing the UART output to a
logic 0. this START signal is one bit time long. The time taken to transmit each bit is defined by the rate of the 16x
- clock input. The frequency input at this pin is divided by 16 10 give the bit transmission rate or BAUD RATE:
_ After sending the START BIT the UART sends each of the data bi‘s in sequence as a MARK or a SPACE condition
| for 1 bit time each. To ensure that the START BIT of the following bvte of data will be recognised by a receiving
~ UART the transmitter now outputs two STOP BITS which are denoted by a MARK condition for two bit times, thus
the total number of bits transmitted is not 8 but 11 made up from the 8 bits of data plus a START and two STOP
" bits. ol 2 ) i E e o :: = i
In the receive mode the UART looks at its input pin continuously and waits for it to go from MARK to SPACE
. condition to indicate a START bit. After doing various checks to ensure validity the UART will then read in the 8 data
- bits and verify the presence of at least one STOP bit. On receipt of the first STOP bit the Data Available Flip-Flop is
| set to indicate to the MPU that paralie! data is available, the MPU can now read this data and release the receiver by
- Resetting the Data Available (RDAV) Fiip-Flop. (7 it i :
The UART thus handies most of the data shifting, verification transmitting and receiving. The UART is even clever
enough to handle both transmitting and receiving at the same time — this is referred to as FULL DUPLEX MODE,
- using a UART solely for either transmission or reception is known as SIMPLEX MODE.

Serial Standards i
" There are a set of standards associated with serial data transmission and used by many manufacturers in peripheral
equipment, The usual one is the ‘Teletype’ TTY interface working at 110 Baud over a 20 mA current loop. The 110
baud refers to the bit transmission rate of 110 bits per second, when:a UART is used, this rate will transmit 80 data
bits or 10 bytes per second. The 20 mA current loop refers to an interface system in which the presence or absence
_ of a current loop defines whether a MARK or SPACE is being transmitted, a lot of TTY equipment still uses relays and
" switches as an interface where thus the circuit is either open or completed, the current Joop is inherited from this
_type of equipment. : :
An external printer might require a 1200 Baud R§232 interface, again the 1200 baud refers to the bit
transmission rate of approximately 100 bytes per second. The RS232 interface is based on voltage levels and is
- usually something simple such as MARK = + 3v and SPACE = —3v with respect to 2 common ground wire.

Interested in the mystic might of the microprocessor? Wrapped
up in the crafty cabbalistic conjecturings of the software
religion? Searching for a holy book to cover these black arts?

Try Computing Today (surprise!) — The magazine for all
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FEATURE: Microsense_

London, Liverpool and TTL

Just as London and Liverpool are ports allowing goods to enter and leave the country so an MPU port allows data to
- enter and leave the MPU. A port is usually assumed to be 8 bits wide, that is it will carry 8 parallel bits of data into
out of the MPU and in the case ot the usual 8 bit MPU the port interface directly to the data bus.
To the MPU the port looks like a single address location at which it can read or write data, the MPU addresses the
port physically by decoding a unique address strobe from the address bus, Any time that this address is accessed the
strobe wili become active and thus inform the port that it is being accessed and should thus take appropriate action.
To the engineer and to external equipment the port looks like an 8 bit TTL latch. When used for output the data on
the MPU data bus is latched into the port and thus appears latched at the port output pins, from here onwards these
outputs can be assumed to have come from any similar TTL type of device. When used for input the port becomes an
8 bit latch presenting its inputs to the external circuitry, usually one of the inputs or an additional control pin acts as
 the clocking input. Data is presented to the port inputs and latched by strobing the clock input, the data at the inputs
- can now be released as the data is now held in the port. At ther same time the MPU s informed (or finds out for
itself} that there is new data in the port, it can thus ‘read’ the port address which will enable the port output to
- deposit their data onto the data bus and thus into the MPU chip. In applications of this type the MPU would then
_signal to the port that it had read the data and that the port could now input some more, this sequence of “'I've got -
- some data for you'" "‘thank you, I've read it "’ is called "Handshaking’, &
The two theoretical ports described above are assumed to work in only one direction in each circuit. Some of the
newer port chips are bi-directional which means that under software control they can either read data from external
devices or write to external devices. The fatest port chips allow individual bits to be specified as input or output by
the software and can thus be changed halfway through a program. g£T1

frantic fanatical followers of small system computation, com-
petition and construction. ETls answer to sliced bread.

October issue now on sale — don’t be behind the Jones in the
queue, get yours today!
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Please add 25p for p&p. LM339 60p| 7453 13p | 74192 50p | 4528 85p | 8C328 19¢ | OC25 70p
LM348 90p | 7454 13p | 75193 64p TRANSISTORS 8C338 19p | OC28 86p
DELTA TECH & co LM377  185p| 7460 13p | 74194 64p | AC126 20p | BC547 12p | OC35 86p
. LM 380N 75p| 7470 25p 74195 53p AC127 20p 8C548 12p | oC71 9p
LM3B1N 140p| 7472 21p | 74196 53p | AC128 20p | 8C549 13p | OC72 34p
62 NAYLOR ROAD, LONDON, N20 OHN LM382N  140p 7473 20p ;i:gg "E;(;p 128/176 ggs% ;gp ocs4 30p
i i ; LM1310N 150p | 747 22p p | MP 40p p | TIP29 35p
plll paSe/aTificlysive LM3900N 55,': 7475 26p | 74199 107p | AC141 20p | BCY34 66p | TIP298 40p
ZENER DIODES (400mW) 1A/400V  34p | LM3909N 70p | 7476 26p CcMOS AC142 20p | BCY59 26p | TIP30 35p
2.7V 1o 33V 8p l 2A/50V 40p MC1496P 85p | 7480 40p | 4000 14p | AC151 27p | BCY70 16p | TIP30B 40p
VERO BOARDS (.1" Copper) 2A/100V  42p | NE531 105p | 7485 64p | 4001 14p | AC153 32p | BCY71 18p | TIP31 40p
25 x5 55p 2A/200V  48p NES55 25p | 7486 20p | 4002 14p AC176 20p | BD115 50p | TIP32 40p
3.75 x5 65p 2A/400V.  55p NE556 60p | 7490 26p | 4006 78p AC187 21p | BD121 90p | TIP33 64p
RESISTORS VOLTAGE NES566  140p | 7491 30p | 4007 15p | AC188 21p | BD123 90p | TIP33C 80p
(Va WE12) REGULATORS TBAB41A 200p | 7492 30p | 4008 66p | AD149 60p | BD124  100p | TIP34A 75p
10 ohm 10 1 Mohm 1.5p 320H-05  45p | JBA641B 200p | 7433 25p | 4009 32p | AD161 40p | BD131 38p | TIP35C  200p
(20 of 1 value' 20p) 320H-24  45p | 18AB00 75p | 7494 45p | 4010 43p | AD162 40p | BD132 38p | TIP36A  220p
PRESETS (Horizontal) 7805 70p | TBABIO  110p| 7495 35p | 4011 14p | AF114 23p | BD135 38p | TIP41A 70p
100 Ohms To 1 Mohm 5p 7812 70p | ZN414 100p | 7496 a5p | 4012 14p | AF118 60p | BD136 38p | TIP42A 70p
POTENTIOMETERS 7815 Jop | ZN1034  200p | 7487 128p | 4013 32p | AF125 35p | BD137 42p | TIP2955  74p
{Carbon) 7818 700 | .00 T ;:100 80p | 4014 85p 22%5’ ggp gg:gg :;p TIP3055  55p
1 Kohm 10 2 Mohm 7824 70p 1p: 105 43p | 4015 54p P o P | ZTX108 13p
e (o e 22p 7905 gop | 740 11p | 74107 20p | 4016 32p | AF139 35p | BD140 42p | 7109 13p
7912 sop | 7402 11p | 74109 27p | 4017 53p | AF186 50p | BF115 20p | ZIX300  16p
tzzzsmwnc c;w (50V) e 902 7403 1Mp| 73110 42p | 4018 59p | AF239 asp | BF167 30p | 7ZTX500 16p
pRIelo0n 3p ‘918 aon | 7404 13p | 74118 80p | 4019 43p | ASYS54 33p |[BF173 22p | 2N706 14p
POLYESTER CAP (250V) P | 7405 13p | 74121 26p | 4020 53 ASY55 33p | BF178 26p | 2N1131 20
.01.015.022 .033 .047 068 .1 uf 7924 200 | ;406 26p | 74122 35p | 4021 6ap | BC107 Jop | BF179 27p | 2N1132 26
5p OPTO DISPLAY | 7407 26p | 74123 42p | 4022 53p | BC108 10p | BF180 27p | 2N1302  38p
15.22 .33 39uF Sp 2N5777  S5p | 7408 13p | 74125 37p | 4023 1ap | 8C109 10p | BF1B1 8p | 2N1304  55p
47 68 uF 12p OCP71 75p | 7409 13p | 74126 37p | 4024 43p | BC113 13p | BF182 30p | 2N1305 35p
1uF 15p ORP12 70p | 7410 13p | 74132 a8p | 4025 14p | BC117 18p | BF183 25p | 2N1306 40p
2.2 uF 20p DL704 110p | 7211 16p | 74141 50p | 4027 32p | BCI19 26p | BF184 21p | 2N1308  53p
ELECTROLYTIC CAP (25V) DL707 110p | 7412 16p | 74142 192p | 4028 agp | BC140 32p | BF185 25p | 2N1613 25p
1uF 10 50uF/ 25V sp 1257 & 2 7413 27p | 74145 55p | 4029 54p | BC142 27p | BF194 10p | 2N1711  23p
68,50, 100/25V Tp LEDs 7414 48p | 74150 69p | 4030 32p | BC143 32p | BF196 10p | 2N1893  34p
160740V 8p Red 10p | 7416 25p | 74151 48p | 4035 107p | BC147 8p | BF197 10p | 2N2217 30p
220/25v 9p Green 1p | 7417 25p | 74153 48p | 4041 78p | BC149 9p | BF198 18p | 2N2219  23p
500/35v 14p Yellow ~ 14p | 7420 13p | 74154 65p | 4042 58p | BC157 10p | BF200 32p | 2N2369 17p
1000/ 25V 22p 125"clip  3p | 7421 21p | 74155 48p | 4043 64p | BC158 10p | BF224 20p | 2N2484 30p
“DILSOCKETS | 1n4001  ap 2" clip 4p | 7422 16p | 74156 40p | 4044 72p | 8C159 10p | BF257 25p | 2N2905 23p
Bpin 11p 1N4002 4: LINEARS 7427 22p | 74157 40p | 4047 8sp | BC168 12p | BF258 25p | 2N2906 17p
14pin 13p 1N4003 p3 709 a0p | 7428 26p | 75160 59p | 4048 agp | BC170 10p | BF259 25p | 2N2907  23p
16pin 14p 1IN400% 6 710 33p | 7430 13p | 74161 50p | 4049 27p | 8C171 12p | BFR39 27p | 2N2926 1p
18pin 18p 1N4005 £ 74714 asp | 7432 20p | 74162 59p | 4050 27p | 8C172 12p | BFR40 27p |2N3053  22p
220 22p 1N4008 3: 748-8 44p | 7433 30p | 74163 50p | 4066 38p | BC173 4p | BFR79 27p | 2N3054  53p
24pin 24p IN4007 X CA3018  86p | 7437 19p | 74164 64p | 4069 13p | BC182 10p | BFR8O 30p | 2N3055B 54p
28pin 28p INB400 130 CA3028A 90p | 7438 19p | 74165 55p {4070 1ap | BC183 10p | BFX29 27p | 2N3702  11p
20pin ao0p INB401 14: CA3046  70p | 7440 12p | 74166 80p | 4071 14p | BC184 10p | BFX30 14p | 2N3703  11p
INB402 15 CA3054 120p | 7441 a9p | 74173 86p | 4072 14p | BC186 21p | BFX85 32p | 2N3704  11p
DIODES P | CA3080  75p | 7442 43p | 74174 64p | 4073 17p | BC187 26p | BFX86 25p | 2N3706  11p
BY127 10p | 1IN5804 = 20p | Ca3930 100p | 7443 60p | 74175 55p | 4081 1ap | BC207 13p | BFX87 25p | 2N3707  11p
0A47 8p BRIDGE CA3140  45p | 7444 64p | 74176 53p | 4082 14p | BC212 11p | BFY50 22p | 2N3710 11p
0A91 8p RECTIFIERS LF351N 65p | 7445 60p | 74177 53p | 4086 65p | BC213 11p | BFYS1 22p | 2N3711 1p
0A200 6p 75A/200V 25p LF356N 85p | 7446 53p | 74180 50p | 4510 69p | BC214 14p | BFY53 18p | 2N3772 180p
0A202 9p 75A/600V 32p | |M301AN 32p | 7447 53p | 74181 130p | 4511 75p | BC237 11p | BSX19 18p | 2N3773  330p
1N914 ap 1A/50V 22p LM308N  80p | 7448 53p | 74182 50p |4516 69p | BC238 15p | BSX20 22p | 2N3866 70p
1N916 5p 1A/100V  27p LM318  200p | 7450 13p | 74190 75p | 4518 69p | BC301 18p | BU20S 140p | 2N3904 20p
1N4148 4p 1A/200V  32p | LM324 74p | 7451 13p | 74191 75p | 4520 69p | BC303 18p | BU208  200p:

B.K. ELECTRONICS

AM/FM Stereo Tuner Ampiifier chassis

[originally designed for inslaliation inlo a music cenire)
Ready buill. comprising of a tuner/pre-amp. board. and
separale power supply/power amp. board.

Note. Intercennection wiring diagram supplied.

Rotary Controls: Tuning. on/aft volume. balance. ireble.
bass.

Push-button Gontrols. Mono. Tape. Disc. AFC. F.M.
[VHF). LW, MW. SW.

Power Qutput. 7 watis AMS per channel. at beller than 2°
THO inte B chms. 10 walis speech and music.

Frequency Response: 60Hz-20KHz within + 3d8.

Tape Sensitivity. Output — typically 150 my. inpul ~ 300
my for rated output.

Qisc Sensitlvity. 100 mv [ceramic cartridge)

Radio. FM [VHF) B7.5MHz- 10BMHz.

Long Wave 145KHz-265KHz.

Medium Wave S20KHz-1620KHz.

Short Wave 5.BMHz-16MHz.

Stereo Cassette Tape Deck Assembly. Size. Tuner — 2%in. x 15mn. x 7'+in. Approx. Pawer Amp —
Comprising of a moulded tog panel assembly and  2ip 4 75in. x 47z, Approx.

lape deck mechanism coupled lo a record/play 249 yoit AC operation. Complete with circuil diagram.

back printed board assembly. for instaliation intg Price — £22.00 + £2.50 P&P.

cabinel of own cheice [separale power amplilier
required).

Specification. Pause control. solengid assisled
auto stop. 3 digit 1ape counter. OC motor with
glecironic speed control. iwin Vu mefers.
normal/chrome lape swilch. twin Mic input
sockets, AC erase system.

Tape Speed. 4.8 cms/sec

Input Sensitivity For 0d8 ref. level
0.25mv ~+ 3d8

Input Impedence. 2.2K Ohms

Output Level To both leit and right hand
channels 160 myv - 2d8.

Random Electronic

Build your own ‘EASY DICE’ from the 5 intergrated
circuits and full components supplied, including box

and descriptive instructions. )

PCB. \ |

Complete Layout f =)
= - 'y]

or
Kit

Alt you need i1s a soldering rron
TWO DICE FACES TOUCH CONTROL

a *Self Assemble Dice £3.95
b *Ready built Dice £4.75 (INCL. P+P)

Output Impedence. < 6.8k Ohms.
Signal/Noise ratio 45 dB [Nominal]
Harmonic Distortion. 2°, (Neminal}

Note. Power supply requiremenls 8 voit AC
and 24 volt AC translormer 7ot supplied.

Size Tape Mechanism 4'zn x 6'un x 11%sin
Approx. Top Panel 13%1in. x 9:in. Approx.
Price — £25.00 + £2.50 P&P.

Owder now Lo Fringewood Electronics Ltd
1 Hatton Court Ipswich Suffolk (/475 210101

Amount enciosed £ =X
Name
Address

Mail Order Only

B.K. ELECTRONICS

| 1ate amount requived 1 appropriate box|a b‘]
37 Whiteh Meadows, £ d, Leigh-on-Sea, Essax please state a q pp Y
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1RANIA

COMPUTER
PRODUCTS

TRITON

complete with case, power
supply. full keyboard. PCB

Al components avallable
separately. see catalogue

Full hardware and programming

Features 2 2 5 or 7k basic in Eprom (see catalogue)

@ Singte board

@ Holds up to Bk memory
@ UHF or Video output

@ Cassette interface

@ Basic in Eprom

Personal Computer

SINGLE BOARD
PERSONAL
COMPUTER

Three new exciting expandable systems
designed for ease of construction
and flexibility Kits come

manual available The system is easy to expand and is well supported

@ Three firmware options

@ 64 graphics characters
@ Plug in expandable boards

£286

EXPANSION MOTHERBOARD

TRITON. Expand your Triton simply and easily g SLOT
with our new 8-slot motherboard complete with ysed standard
its own P.S.U. takes 8 plug-in Euro cards. 84wy dincon
Plug-in 8k RAM card and Eprom cards now >
available. Kit complete with P.S.U. + 1 set g
connectors.

£50

+ VAT

8K EPROM
CARD

COMPLETE
KT
N Triton 8k Eprom card
Triton Bk stauc £97 kit designed to take up 10
??TACLaIrg kit uses o + 8% 2708 Eproms (1k X8}
W power as Ram card 5
static rams on board =3 VAT L
regulation Mem RCBlonvELS Q £g7
+

to provide excellent reliabihity and performance

@ 52X 7 dot matrix
@ 10 char perinch
@® 6 hnes/inch

@ 400 char bufter

@ Full ASCII char set

@® 10 lines/sec paper advance
@ 112 char/sec

@ B4 ines per minute

FROM - Kit less Eproms €31 \
jump selec £ blank] £9
+ VAT PCB only £15. Rams £5.50. PR comnn o varv
Kit less Rams €31 (incl 5 skts + components).
BIDIRECTIONAL — pop VIDEO MONITOR v
MATRIX PRINTER Lol

The BD8BO 1s a low cost 80 column line printer with microprocessor control

@ Seif-test
@ Fully cased

A

UNIQUE
PRINTER
FAST
AND
RELIABLE

ONLY

NEW

A brand new. fully cased imetat) £69'

high resolution 10" video O

monitor with PSB for only £69 + VAT +VAT

Ideal for Tnton. or any home computer system Carriage by "u
Securicor can be arranged

Send SAE for details or see our new catalogue

Switch selectable band rate from 110 to 9600 on a standard V24 and
RS232interface Send SAE for further details Ideal printer for Triton or any
system requining high-speed, rehable hard copy We can supply

consumables.

PCB CONNECTORS VIDEO DISPLAY INTERFACE
Edue connctons Completely built and tested

o d toniact dou e the SFXE X 68364 card uses the MODULE
verd PCBone e ) industry standard SFF46364 CRT 7
'Z|Z”M g;"z’; 156 g:'g; control chip and aliows ASCII

25/50 £3.60 (020 £1.90 parallel input of data to

28756 £3.90 1530 £3.00 be output to video monitor

30/60 £4.15 ;g/gs éggg 64 character by 16 hne

gg ;g é::g oo a0 display. full cursor control singie 5V

10 80 £5.00 36 12 £3.90 supply Full details available

43 86 €5.50 13 82 £4.60 on request (send SAE) UHF modulator

50 100 £5.80 15100 Bus} avallable £2.50 extra +VAT.

COMPONENTS 74LSXX

Triton manual — detailed circuit description + constructional

User Group Newsletter subscription, £4 per annum

SNTALSOON .18 SN74LSSAN .21 SWTALSIZBN 75 SNTMSIGSAN 85 SNIALSIZSN 256 SUPPORT EPROMS
SWAISOIN (1B SWIASIH 21 SHASIIN 75 SNIASIOON 120 SKTASIGN 255 w12 2 M  m o (SRR OU TS RECS o ol 50
SNTALSOZN 2D SNTASGIN .50 SHIALSHSN 120 SNTMSIOIN 120 SNIASIZIN 285 8216 220 Sog 120 S 800 t}:ﬁ" # ﬁ 2008 am era‘s“mn o
SNTALSO3N .18 SN7AS7IN 35 SNTMSMBN 175 SNIALSZZIN  1.25 SNTALSISIN 135 8224 280 ) R 7w 900 7 7815 @ MK 368 wCidi 1200
SNTALSOIN 20 SNTAISTAN 40 SNTALSISIN 85 SNTALS24N 220 SNTALSISAN 150 8226 220 5y 2% B o oK & 90 1OBK 150 w290
SNIHSOSN 28 SNTASTSN 46 SNTALSISIN D SNTASZAIN  1.89 SNINSHIN 65 8228 20 g 06 76 2o o 5 I ] a 1095
SNIALSOBN .20 SNIAISIGN .35 SNTALSISIN 160 SNTMS242N 190 SNTAISIBN 65 8238 42 g5 818 LNTES @2 o - w )
SNTASLOON 22 SNIMSTBN 35 SNTHLSISSN 125 SNTMSZAIN 195 SNIALSIT N .65 8245 100 57y oip  Roms um% T 150 s 0
SNIUSION (1B SWIWSEMN 115 SNIMSISBH 125 SMINSZAN 210 SIASIBN 65 8215 N0 Dipa yen ST am UGN L3 TS 8 s Fr-Ji 633
SNTALSIIN 26 SNTALSBSN §.00 SNTALSISIN 60 SNTALS24SN 200 SNTASTTN 075 8251 500 %ygem woo Mmoo 2o T 33 W Ty 2 27 680 10.00
SHASIZN 25 SNASBBN 40 SWIALSISBN 90 SNIALSMTN 125 SNTASIMN 17D 4252 N0 e e 180 a3 e 306 780 400
SNIMSIN 55 SHTMSIN 65 SNTALSISOR 115 SNTALS24BN 199 SNIALSITSN 72 8255 500 3o hoo  m rzan UMEDH i) e i 210 78m 15.00
SNIMSIN 89 SNTMSIIN .90 SNTMSIBIN 115 SNTAS24ON .30 SNTULS3TIN 175 8257 100y Hoo s 2es L Iy & I 100 5085 1295
SNIUSISN 25 SNTALSON .90 SNTMSIENN .05 SWIALSZSIN 145 SNTALSTION  1.32 8250 1258 oy wam VB mm’a ':2 ;;Z];K T s 210 602 800
SNTALSZN 20 SN7ALSGIBN 85 SNTILSIGIN 90 SNTALSZSIN 125 SNIALSIION  1.40 82 1800 g a1 &1 750 |tasew 2 mx Th o 270 stwen 16.00
SNTALSZIN .26 SN74LS95AN  1.20 SNTHLSIBIN  1.50 SN7ALS25IN  1.40 SNT4LSI6IN 365 6820° 450 yo60 700 96364 1055 wisgsng y IMHZ 270 a2 1345
SNIALSZZN 26 SNTALSOGN  1.75 SNTALSIBSN  1.70  SNTAISZ58N .95 SNTASHSN .57 6821P 450 ’ 1112 1290 | = 50 7168M 250 9900 3000
2:;:{@3% 2 SNTLSIOTN .30 ZN;:{:}m 175 SNIALS250N 145 SNTAISINON  1.90 6850 480 e 750 LINEARS mwm ; e Bl i

35 SNTALSI0N 39 SWIAL 195 SNTMSZBN .39 SNIASIEIN 150 8852P 550 y SOCK WRAP
SNTALSZBN 35 SNPALSIIZN 30 SNTALSIBIN 195 SNTALSZSIN 350 SNTALSIOSN 180 w5z 180 LE b"ﬁ%ﬁlma * Ay 'ﬁ HRELEUs o om g: o T
SNTALSIN 25 SNTALSTIIN 44 SNTAISITON 250 SNTHSZB6N 30 SNTALSIN 17D MCIHIL 1200 g4 200 Mo Dpl 30 (M3302N 6 ok 5 M 29 1401 E
SNTALSIZN 27 SNT4LSII4N 44 SNTALSITIN 220  SN74LSZ73N 185 SN7ALSIBBN 275 ®57109 1243 . {M3088 09 (M301N & 16 DM 1 18M 2.90 16 0L A2
SNTALSIIN 39 SNIALSIZZN 79 SNTASITAN 105 SNTALSZTON 79 SNTALSHOON 160 MSTI60  10.00  sg0p)p 1000 LM30X TN v2e e 24 ’ 1801 0
SNTALSITN 29 SNTMSI23N 90 SNTALSITSH 1.06  SNTALSZBON 175 SNTAMSAZIN 450 M57161 1000 ;0010 10,00 163} 145 (M3900N 54 zumf 27 Ccmos 2401 52
SNT4LSIBN 29 SKTALSIZAN 190 SNT4LSIBIN 275 SN74LS283N 180 SNIALSMSN 125 TMSE011 800 senprp 1400  M3NH 1.29  Ti980CP 1A 2101 30 004911 15 2801 7
SNTALSAON 25 SNIAUSIZSN 6§ SNTHSIGON 175 SNTALS290N  1.B0 SNTASMIN  1.25 81L5% 180 zgoagrc 1400  LMIIgH 25 it 08 8 i 01046 ™ wm £
SNIALSAZN 79 SNTALSIZEN 65 SNTALSIOIN 175 SNTASZSIN  1.80 SNIALSAION  1.95 BILS96 10 : 32K 600 108 i B » ’ '
SNMISUN 95 SWASITZN 75 SNIASION 145 SNINSZUSAN 220 SN7ASGRIN 99 81597 150 (323N n Lown v S s
SNTSABN 85 SNTALSIZN 39 SNIAUSIGIN 175 SNTASZ9IN 220 SNIASGEN 95 BILS98 180 LM330N o Hr
SNTILS4OM 1.09  SN74LS1I6N 40 SHTASIGAAN 199  SNTAISI2IN 180 SNTALSETON 270 i} o e
TRITON DOCUMENTATION HOME COMPUTING CATALOGUE
Available separately as follows Prices include P&P. 1§ you’re n town, visit our showroom In NEW

details + user documentation on level 4-1 monitor. Basic £5.70
L4 1 Listing + listing of 1k momitor + 2k tiny basic £4.20
L5 1 user documentation on level 5-1 firmware £1.20
L5 1 Lisung + listing of 1 5k monitor and 2 5k basic £5.20
L6 1 User documentation on 7k basic interpreter £1.70
Motherboard, Bk Ram and 8k Eprom constructional details £5.00

Tnton software Send SAE for list of programs avaitable from Triton

Chape! Street, next to Edgware Road tube
station. We have Tntons on display plus a
comprehensive range of components and

A4 size catalogue
filied with our
latest products

. e 40p + SAE
accessories, specifically for personal com- ALL
puter users Books, mags, tapes, data, cables, ZI(R:ICSSE
plus much more. Showroom open 6 days a T

week (half day Thurs from 1 30)

TRANSAMN

Bus irwith oo
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LONDON, NW1 TEL. 402 8137

VA ALL PRICES

EXCLUDE VAT
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SELF-INSTRUCTION COURSES

iU HHHH T T EH HHEEREREEUH BB
UNDERSTANDING DIGITAL ELECTRONICS

In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital wat-
ches are already commonplace. Tomorrow a digital display could
show your vehicle speed and fuel consumption; you could be
‘phoning people by entering their name into a telephone which
would automatically look up their number and dial it for you.

These courses were written by experts in electronics and learn-
ing systems so that you could teach yourself the theory and ap-
plication of digital logic. Learning by self-instruction has the ad-
vantages of being faster and more thorough than classroom learn-
ing. You work at your own pace and must respond by answering
questions on each new piece of information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding
of the rapidly changing technological world around you.

Digital Computer Logic and Electronics is designed for the beginner. No
mathematical knowledge other than simple arithmetic is assumed, though
the student should have an aptitude for logical thought. it consists of four

volumes - each Ad size - and serves as an introduction to the subject of
digital electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.

Contents include: Binary, octal and decimal number systems; conversion
betweem number systems, AND, OR, NOR and NAND gates and inverters;
Boolean algebra and truth tables; De Morgans Laws; design of logic circuits
using NOR gates; R-S and J-K flip flops; binary counters, shift registers and
half adders.

FLOW CHARTS & ALGORITHMS help you present:
safety procedures, government legislation, office
procedures, teaching materiais and computer programs
by means of YES and NO anwsers to questions.

* k4
Design of Digital Systems is written for the engineer seeking to learn more
about digital electronics. Its six volumes - each A4 size are packed with infor-
mation, diagrams and questions designed to lead you step-by-step through
number systems and Boolean algebra to memories, counters and simple
arithmetic circuits, and finally to a complete understanding of the design and
operation of calculators and computers. Contents include:
Book 1 Octal, hexadecimal and binary number systems; conversion bet-
ween number systems; representation of negative numbers; complementary
systems; binary multiplication and division.
Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND.
NOR and exclusive-NOR functions; multiple input gates; truth tables; De
Morgans Laws; canonical forms; logic conventions; Karnaugh mapping;
three-state and wired logic.
Book 3 Haif adders and full adders; subtractors; serial and parallel adders;
processors and arithmetic logic units (ALUs); multiplication and division
systems.
Book 4 Flip flops; shift registers; asynchronous and synchronous counters;
ring, Johnson and exclusive-OR feedback counters: random access
memories {RAMs) and read only memories (ROMs).
Book 5 Structure of calculators; keyboard encoding; decoding display data;
register systems; control unit; program ROM; address decoding; instruction
sets; instruction decoding; control programe structure.
Book 6 Central processing unit (CPU); memory organization; character
representation; program storage; address modes; input/output systems;
program interrupts; interrupt priorities; programming; assemblers; com-
puters; executive programs; operating systems and time sharing.

The Algorithm Wiriter's Guide

explains how to: define the questions, put them in the
best order and draw the flow chart, with numerous
examples shown. All that students require is an aptitude
for logical thought. Size: A5, 130 pages. This book is a
MUST for those with things to say.

o V3

NEW  from Cambridge Learning Enterprises

v v
O - LEVEL ENGLISH LANGUAGE

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year, Will one of them be in
your family? This new course, written by experts in a style
that’s serious yet fun to read, shows you how to mark your own
work and compare it with the work of other people in their
exam year, Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book ! learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING, and Book 3 coaches you in
the principles of COMPOSITION. Size: 3 A4 volumes totalling
250 pages.

CAMBRIDGE LEARNING ENTERPRISES, UNIT 13
RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,
CAMBS. PE17 4BR, ENGLAND

TELEPHONE: ST. IVES (0480) 67446,
PROPRIETORS: DAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE, ST. IVES
REGD. IN ENGLAND No. 1328762

Four volumes Digital Computer Logic & Electronics at £6.50 inc
Six volumes Design of Digital Systems at £10.50 inc p & p
Three volumes O-Level English Language at £6.50 inc p & p
The Algorithm Writer's Guide at £3.40 inc p & p

If your order exceeds £14 deduct £2 from your payment

Price includes surface mail anywhere in the world, airmail extra

GUARANTEE if you are not entirely satisfied your money will be

refunded Please allow 21 days for delivery

| Cambridge Learning Enterprises, Unit 13 Rivermill Sne
| FREEPOST, St.. lves, Huntingdon, Cambs. PE17 4BR,

| England.

| Please send me the following books:

'BEEEEE sets Digital Computer Logic & Electronics at£6.50, p & p
sets Design of Digital Systems at£10.50, p & p included
........... O-Level English Language at£6.50 p & p included
v The Algorithm Writer's guide at £3.40, p & p included

| | enclose a *cheque/PO payable to Cambndge Learning Enter-
| prises forf..........

| Please charge my *Access/Barclaycard/Visa/Eurocard/
Mastercharge/Interbank accountnumber..................
! Signature. ......... ... 0 *delete as appropriate.
( Telephone orders from credit card holders accepted on
| 0480-67446 (Ansafone). Overseas customers should send a
I bank draft in sterling drawn on a London Bank, or quote credit
|

|

card number.
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PROJECT:

STRING THING

We continue this month with Part 3 of the String Thing Saga (Son of Part 2 from Tim
Orr. For those of you who missed Part 2, String Thing, otherwise known as the
Transcendent DPX, is a digital, polyphonic, multi-voice keyboard instrument. (We
suspect it probably makes marvellous coffee too.)

Voicing is one of the stronger’
parameters that goes to characterise
generated sound structures. The
sounds in the DPX are built out of the
same basic components, asymetric
squarewaves. The envelope contour
is different for each type of
instrument and vibrato can be added
to emphasise the ‘string’ sound.
However, all the voices, if they were
left unfiltered would sound very
much the same. But, by filtering the
signals, it is possible to add a great
deal of information to the sound
structure. It must be remembered
that natural instruments always
sound very different from
electronically produced ones, this
being due to the incredibly complex
structure of most instruments. If you
have the opportunity to observe the
low notes of a piano on an
oscilloscope you will be amazed at
the complexity of the signal.

R e e———

Pal't 3: This month we bring you
details of the String Thing’s control
circuitry and inter-board wiring.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979

—BUYLINES ——

Powertran Electronics are sup-
plying a complete kit of parts for
this project at £365+156% VAT.
Delivery by Securicor is £2.50 ex-
tra. Everything is included in the
kit, down to the last nut and bolt.
They even give you a plug.
Powertran will also supply com-
ponents, boards, etc separately.
Please send an sae for details.

Part 4: Next month we conclude
String Thing (no, we really mean it
this time) with details of the power
supply and dynamics boards, and the
final constructional details to sort out
your nuts and bolts.

35
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Fig. 1. Circuit diagram of the voicing and control boards.
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PROJECT: String Thing

R30
8k2
;‘%’k UPPER
cz3 SW118
R34
R
R33 e
a7k R4z
R32 150k
% P—AAN;/JW
MM—
R31 R41
15k 18k
6
7
= 1458 ~
R40 DYNAMIC
270R SIGNAL
+12v
7S L
180k
c25
e SW3A
D1
N4 148
N
7
— VA
R47
K0
BRASS
+Vee HIGH = PIANO o2l ca  TONE
LOW = STRING +12v
- +1zv 1N4148 RV3
22k REV log
LAW C
SW6C RVE €26 =
INDICATORS e = 100k ap
- ENVELOPE
I cz7
R4g
/J; w0 100k
—12v .
A48
56k
R50
166 1k0
7
VA
R73 47k lin
ara
15k cew wie
TO ENSEMBLE
RE9
47k
VWA
HOLD OFF VIBRATO 12V
Q
VIBRATO
‘DEPTH RVS
cw 3
10k log
O
! 2 2 KEY PRESSED
Ten -] .
RBS [
47k _1zv—l_J—
—AANAN—
c33
22
BC212L

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979

8c212L

R92
27

37



Each octave of the keyboard is mixed
together on the main note generating
board. These five octave blocks of signals
are fed into virtual earth amplifiers
(IC1,2,3) which serve to correct the signal
amplitudes. By careful circuit design and
layout it is possible to reduce this break-
through to 70 or 80 dB down on the
individual note generating circuits, but
the overall effect of 61 circuits, each
contributing a slight amount, makes the
overall background chorus much worse.
Some organs are particularly bad with a
performance of about 30 to 40 dB.

The signals from the input amplifiers
are then split up and sent to various
voicing circuits. The piano/honky-tonk
section doesn’t have a split keyboard
option and so it is driven directly by the
sum of all the octave signals. The piano
voicing (IC4, pins 5,6,7) is a bandpass
filter with a centre frequency of 500 Hz
and a Q factor of 1. A slight low frequency
lift has been added via R14,C13. This
provides moderately pure sinusoids at the
top end of the keyboard and much richer
sounds at the low end. To obtain the
honky-tonk sound, a second resonance is
added (IC4, pins 1,2,3) at 5 kHz. This
makes the sound much brighter.

The brass voice is a peaky low pass
filter (1C6,7,8,9). The filter is swept up in

HOW IT WORKS

resonant frequency when a note is played,
which greatly helps to characterise the
brass sound. A tone control-(RV3) deter-
mines the depth of the sweep. Switches
SWlla and SW8a select the upper and
lower sections of the keyboard and
switches SW12a and SW9b attenuate the
signal level when the ‘SOFT’' mode is
selected. The filter is tuned with a pair of
CA3080’s. As the current into their con-
trol input (pin 5) is increased, the
resonant frequency of the filter is also
increased. This current is generated by
IC6, pins 1,2,3. When a note is played, the
output of the op amp goes high, which is
lowpass filtered by R47,C26. This voltage
is used to sweep the brass filter via the
common emitter pair Q4,Q5. PR2 is ad-
justed so that the filter sweep sounds
correct.

The string voice (IC5) is composed of a
set of high pass filters. The string sounds
can be selected on upper and lower
manuals (SW10a, SW7a), and there are
also soft mode switches (SW12b, SW9a).

To reduce the effects of background
and chorus/ensemble noise, a FET switch
(Q1) is used to mute the output signal.
When a note on the keyboard is pressed,
the key-pressed signal goes low. This
causes the collector of Q3 to fallto —12V
which turns off Q1. In this state the

output signal is not muted.

When the note is released, the collector
of Q3 goes high. D3 is then reverse biased
and the voltage on the gate of Q1 moves
towards 0 V with a time constant of C30.
PR1, which is selected to be slightly
longer than the longest time constant of
any note on the keyboard. As the gate
voltage of Q1 approaches 0 V, Q1 turns on
and mutes the output signal. RV1 is ad-
justed so that, with a key pressed, no
attentuation is produced by Q1. The key-
pressed signal is also used to start the
hold-off vibrato circuit. IC11 is a Schmitt
trigger/integrator oscillator which pro-
duces a low frequency triangle waveform
(pin 7). This signal is fed into a CA3080
(IC12) which distorts the triangle by
bending it into a sinewave shape. A buffer
(IC13) is used to amplify and filter the
‘sinewave’ which is then used to modulate
the master oscillator. The size of the
sinewave is controlled by the current
flowing into pin 5 of IC12. This current
has a delay time constant which is deter-
mined by RV5. When a key is pressed, the
collector of Q6 goes low and so C34 is
charged up via RV5. The voltage on the
end of C46 determines the current flowing
into pin 5 of IC12. When the key is
released, the collector of Q6 goes high and
so C34 is discharged via R89,D5.

it st VIBRATO DUT

Fig. 2. The voicing and control board component overlay.
We had to cut it in half 'cos it's very long and thin.
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PROJECT: String Thing

—— PARTS LIST —

RESISTORS all W 5%
R1,12,51, 90 10k
R2, 31,73, 87 15k
R3 22k
R4,6,11, 22 33k
R5, 7, 19, 20, 33,

65, 66, 68, 69, 856 47k
R8, 9, 10, 48,55 56k
R13, 32 39k
R14, 49,6562, 57,59,
61,63,72,75, 76 100k

QuYDE DWYNAG

R15 3k3

R16, 35, 41, 86 18k I .n:':;%
R17 1k8 =] o ]
R18 560R

343 ILVINSNI 04 SIAITIS HIRANY 35N

BINBOSSNYH§

R21, 23, 24, 25, 27, (D]
28,45,71,74 4k7

L1

OuvaE N3D 1LON

R26, 47, 50 1k0 3

R29, 44 1k5 =

R30, 70, 89 8k2 L

R34 390R

R36,42, 88 150k [ )

R37, 81 270k B

R38, 39, 92 27k

R40 270R

R43 180k

R46,64,67,83 68k

R53, 54 2k7

R56, 58, 60, 62  2k2 L)

R77 3k9 PR

R78 820R i

R79, 82 1MO D

R80 680k

R84 470R

R91 6k8 ]

POTENTIOMETERS 5 2o,

RV1, 4 10k log Bl I

RV2 47k lin Pl \

RV3 - 22k log Pz 1N

RV5 1MO log = :\

PR1 1MO preset horiz. i

PR2 100k preset horiz. D

CAPACITORS D

C1,.2,3,20 10n polyester

C4,13, 22 22n polyester D R

C5, 10, 15 47n polyester &

C6,7 100u 25V electrolytic g

c8.9 15n polyester I H

C11, 12,18, 23, 24 4n7 polystyrene -

C14, 16, 29 2n2 polystyrene ol

C17,19, 21, 27, 31 100n polyester

C25 33n potlyester . .

C26 47u 25V electrolytic N #° E :g

€28, 33 220n polyester 98 -

C30 22n 35V tantalum H

C32 1n polystyrene —3

C34 2u 2 35V tantalum . .
£ 2 [
28 2

SEMICONDUCTORS H s T b

IC1-6, 8, 10, 4 H E:

11,13 1458 wooe b

IC7,9,12 C43080

Qi BF2448

Q2 BC182L

Q3-7 BC212L

D1-3,5,6,7 1N4148

D4 5V1 zener

LED1, 2 0.2 inch red

MISCELLANEQUS

PCB, PCB-mounting push-switches (12 off),
8-pin

DIL sockets (13 off)

Fig. 3. When you've got your boards finished, this is how they go together.
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LIGHTING & AMPLIFIER
MODULES FROM L&B | OUR 1979 CATALOGUE

THESE PRICES! - - - oge
JUST LOOK AT THESE PRICES including the first edition of
Superior high quality lighting control modules.

No additional power supply, just ready to go!

k3

' Sound-i h_3L53'1?o?o§c!-w_z i STOP PRESS g
ound-light, 3 channel x . Zero mains
voltage switching, high sensitivity, high inpu (N SAE for copy) 16K :IIISSOns
4 impedance, excellent separation. £1 o- ] * Latest low prices £10.36
* Fascinating new items 8 for £75.36
- LB?‘I:’OOLE)O_O-W cood * Special offers —
Light sequencer, 4 chan. x OW. Suedo- G g .
roadom. yero switching. STa00 a bargain on their own
= IOR * Lowest prices ever for
Two-speed controls, excelient for stage lighting. TTL
— LB31000LD — * Free 45p worth of
s <% " Light dimmer, 3 chan. x 1000W. Stage lighting o vouchers
e from full off to full on. T
Massive audio power at m
your fingertips! For use — LB250 —
in many applications. : : 3
250WR.M.S. 40
— LB25 — 10Hz-20KHz
25W. RMS 40 T.H.D. 0.3% 110dB
10Hz—50KHz S/N

T.H.D. 0.1% 90dB S/N

:

— LB100 —
‘ 100w R.M.S. 40
4 10Hz-25KHz
sarmiri . B it R RGHROMASONICH | |
LBPA1. Stereo disc/ B ec runlns
tape. £14.50.
;Erppgszé :‘fgarnrzlgesr}’ POWER SUPPLIES DEPT. ETI19, 56 FORTIS GREEN ROAD
thibd LB25PS .......... £10.00 MUSWELL HILL, LONDON N10 3HN
LBPA3. Stereo disco LB1OOPS ......... £12.20 TELEPHONE: 01-883 3705/2289
with mic. £22.00. LB250PS ......... £21.20
as
All above prices include VAT. Please add 50p p/packing. Quantity /trade USE OUR OR DER
discounts, up to 33% available! SAE for further info.: w 7
45 WORTLEY ROAD, W. CROYDON RING" LINES
L& B eLecrronics  surREY CRo 3EB. TEL: 01.689 4138 VAT INCLUSIVE PRICES. P&P 25p
LINEAR LM348N 90p | SAS660  270p | TBABIO  100p
7400 12p | 7476 3%p | 74160 80p | 2013 2% | cas039 70p | LM380 80p | SAS670  250p | TBA820 80p
7402 1@ | 7480 e | T4y 1o | 2016 am | Cazoss 70p | LM38IN  150p | SL917B  650p | TBA920Q  290p
S T2 IR e 2 1°°" 4017 8on | CA3060  226p | LM382 120p | SN76666N 100p TCA270S  250p
Taoa 122 | 7485 mob | 74164 195b | 4018 s0n | CA3065  200p | LM391  170p | SN76003N 170p | TCA2700  250p
s 12p | 7982 2 | e Ul ) e CA3076  250p | LM555 25p | SN76013N 150p | TCA760  300p
05 18p 100p 4168 120p o 15°P CA3080 75p | LM565 126p | SN76013ND 130p TCA4500A  300p
7309 b | 743e 3 | 7a1er 2005 | 022 '98p | CA3084  250p | LM709C  a0p | SN76023N 150p | TDAT004  300p
s || oRs e | Dy 2°°" o B CA3085 80p | LM710T05 65p | SN76023ND 130p TDA1008  320p
ol Ly Q0P | 74100 200m | 405a b | CA086  s0p | LM710DIL  65p | SN76033N 180p | TDA1022  600p
S0 P cal BT OR B R 20y 2 P | casoss  185p | LM723T05 4op | SN7613I1N 115p | TDA1024  125p
O de | e il ah | 4028 1a0b | cA308B3  225p | LM723DIL  40p | SN76227N 150p | TDA1034  250p
Ty 20 | 7492 Ak | e B | a0a 'Eob | CAzosoaa 400p | LM733 120p | SN76228N 180p | TDA2002  320p
Tz 8 793 3 | I0S Boh | aoas  ob | cA3123E 200 | LM739  150p | SN76660N 85p | TDA2020  320p
Tas sox | Jase T2 | 74178 1600 ‘| 4935 100n | CA2130  100p | LM741 20p | TAA300  250p | TLOB! 50p
7416 3“’ 7496 m 74179 1sw 4030 wp CA3140 7°p Lm747 7op TAA350 25°p TLO82 100p
7417 op 7497 160p 74180 ;0p 4032 100p CA3161E 150p LM748 40p TAA550 35p TLOB3 110p
130 o | e 1%0p | Jaie] 1e0s | 4095 18 CA3162E 450p | LM1303N  85p | TAA570  250p | TLO84 130p
16p 130p 80p 0P | CA3189E  250p | LM1458 60p | TAA661B  150p UAA170  200p
7421 30p 74104 65p 74182 90p | 4040 100p FX209 760p | LK13900 60p TAA700 340p XR320 250p
s s R R toa3 ,gf;; D130 460p | LM3909N  70p | TAA790  340p | XR2003  150p
vl bed | DRI s B ot T | LF356 90p | MC1310P 150p | TAD100  150p | XR2206  400p
ol Erad A L e et 80p | LF357 - 90p | MC1312P 160p | TAD110  130p | XR2207  400p
Taae  a0n | I30 132 | T4190 ok | 2045 4sh | LM211H  240p | MC1314P  190p | TBA120A  60p | XR2208  580p
biah S | gal B | Sl deo | Rl S0, | LM300TOs 170p | MCI315P 230p | TBA120S  70p XR2216  675p
7830 Jab |41z 2r | Taies 190k | 4054 130n | LM301AN  30p | MK50398 650p | TBA120T  90p | XR2264  440p
L 2| e =2 || o T e 1305 | LM301T05 .45p | MM5314  380p | TBA48OQ 190p | XR2265  440p
biee &9 | GRS | B Uie || e 135p | LM304 190p' | MM5316  470p | TBA520Q 190p | XR2567  250p
T3 ap [ eE e ee T | 4060 1155 | LM307N 60p | NE520K  150p | TBA530Q 180p | XR4136  150p
Ty e | T3S Tk | TS g 4066 | 80p | LM30BTOS 100p | NESS5 25p | TBAS40  220p | XR4151  350p
brn | Gad s | L o 4068 225 | LM308DIL 100p | NESS56 70p | TBAS50Q 250p | XR4202  150p
Taay e 3 YO | TAies 150 | 4089 20m | LM30SK  140p | NES628  420p | TBAS6OC  240p | XR4212  150p
op Sp 5% | 4070 LM310T05 150p | NE566  160p | TBAG41A12 250p | XR4739  150p
wem thp | DRes Slitp | Rt ey || G x LM311T05 150p | NE567 170p | TBA700  200p | ZN414 95p
Tais Msp | T30 o | Tarati2men | 4072 20 | LM317K  350p | SAD1024 1400p | TBA7200 240p | ZNT034E  200p
pei S - S1128% | (076 285 | LM324 70p | SASE60  155p | TBA750Q 200p | 95H0  800p
7446 95p 74142 200p 4077 40p LM339 70p SAS570 150p TBABOO 90p 11C90 1400.p
7447  60p 74143 300p 4081  20p IN 4148 DIODES BY ITT/Texas, 100 for
7448  60p | 74144 300p 4082 20p £1.50 Orders:
7450 18p 74145 75p 4093  80p Static RAM 2102 1024 % 1 bit 450 nano sec -
7451 18p 74147 180p CMOS 4501 20p £1.00 each . Post and Packing 25p
7453  18p 74148 130p | 4000 14p | 4507 55p 2112 256 %4 bit 450 nano sec £2.50 Add 15% V.A.T. 10 total order
7454  18p 74150 100p 4001 14p | 4510 100p Murata Ultrasonic Transducers 40kHz £1.80 each Minimum order: £1.00
7460  18p 74151  70p 4002 15p | 4511 150p £3.20 pair
7470  30p 74153 70p | 4006 90p | 4516 120p
7472 30p | 74154 100p | 4007 18p | 4518 100p T POW E L L
7473  3Bp | 74155 esp | 4009 40p | 4520 100p -
7474  30p | 74156 85pwgl 4011 18p | 4528 100p 306 ST. PAULS ROAD, HIGHBURY CORNER, LONDON, N.1. TEL: 01-226 1489
7475 3%5p 74157 709‘] 4012 18p | 4583  8Op Barclay / Access credit cards accepted
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1 CLOCK RADIO

How about a round clock radio which can double as a very smart
desk clock — as we can testify!

To time, rotate one end of the cylinder to display the frequency
selected. Most of the functions are controlled by a push-button
panel and the display is a large, clear LCD affair.

Made by Hanimex, the battery clock radio comes in white, white or
white. It will tull you to sleep and then turn itself off an hour later
and waken you to the sound of Radio 1, or music if you prefer.

2 DIGITAL ALARM

This mains-only Hanimex alarm has a large 12-hour display incor-
porating AM/PM and alarm set indicators. You can have a dim or
bright display at the touch of a switch. Fast and slow setting buttons
make time setting simplicity itself. You can forget about knocking
these accidentally in the morning scrambile to turn off the alarm, as a
locking switch is fitted under the clock. A 9-minute snooze switch
completes the list of all mod. clock cons.

3LCD CHRONO

Our Chrono comes complete with a high grade adjustable metal
strap and is fully guaranteed.

The LCD display shows seconds as well as hours and minutes. Press
a button and you get the date and day of the week.

Press another button and you have an accurate stopwatch with
hundredths of seconds displayed, giving the time up to an hour.
There's a lap time facility, too — and of course a back light.

£17.95

£10.60

£11.95

4 LCD ALARM CHRONO

This is no ordinary watch. it's a slim, multi-function, dual time LCD
alarm chronograph.

This model will show hours, minutes, seconds, date, day of the
week, stopwatch, split time, alarm and alternate dual time zone —
not all at once of course. There's a night light, too.

Hours, minutes, seconds and day of the week are displayed
continuously, while the date will appear at the touch of a button.
The alarm is beefy enough to wake you up in the morning and get
you to work on time (or wake you up when it’s time to go home).

£19.95

All prices include 15% VAT and postage

Examples of Marketplace offers can be seen at our Charing Cross Road offices.
Please mark your envelope with the offer that you want

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979

To CLOCK RADIO offer
ET! Magazine, 145 Charing Cross Road
London, WC2

Name
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To: DIGITAL ALARM offer

ET! Magazine, 145 Charing Cross Road
London, WC2

Name

Address
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To: LCD WATCH offer

ETI Magazine, 145 Charing Cross Road
London, WC2

Name

Address
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To: ALARM/CHRONO LCD WATCH
offer

ETI Magazine, 145 Charing Cross Road
London, WC2

Name

Address
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RAVEN ON...

This month’s little ramble takes us through foam backed carpets into flat tellys by
Sinclair and the best LCD displays in the world — British!

PREDICTIONS OF the effect microprocessors will have in
the home are still being made. However, it looks as
though 1979 will see the first really domestic products
starting to appear. Home Computing is now well esta-
blished among electronics hobbyists, but the effect of
MPU'’s is not so obvious to people outside the electronics
arena. As with the other new technologies the novelty
attractions are the first areas to be exploited. Calculators
and LED watches were the first to appear using an LS| it
has taken a further three to four years of serious product
design to incorporate devices into industry.

Open Door

On the market in time for Christmas we shall see a whole
new range of products that are only possible because of
microprocessors. The now familiar twenty four tune door
bells are being manufactured in Hong Kong along with
new programmable TV Games that function like flight or
vehicle simulators, coming complete with steering wheel.
Hand held electronic pocket games, remote control cars
and robots also the very sophisticated watches like the
Seiko Memory Bank.

One further consumer product now available because
of MPU’s is the electronic bathroom scale.

Electronic memory Body Weight Scale

This is of particular interest to me since | demonstrated
a prototype to my Bank Manager back in 1975, when |
had illusions of building a manufacturing complex the size
of Plessey. The instrument was an adaption of a small
capacitance meter my company was manufacturing and
used a novel form of transducer.

It comprises of layers of foam backed carpet separated
by layers of tin foil. The capacitance changed quite
linearly when the mat was stood upon however | have no
doubt that it may not have stood the test of time. The Bank
Manager was very impressed but there was a noticeable

lack of enthusiasm when it was suggested that he invest

the bank’s money in the project. With hind-sight he was a
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very sensible chap since it is unlikely he would have won
the support of his own boss in backing the project with the
kind of money necessary to launch such an enterprise.

This major difficulty that companies experience in the
UK is the main reason that new high volume consumer
products are eventually manufactured in the Far East
where large sums of development capital exists and also
the huge export markets which soak up the bulk volume of
these products.

Thousands of words have now appeared in print about
minicomputers and the uses of MPU’S.

In fact you could quite easily form the impression that
the only new developments taking place in electronics
was associated with logic applications. This of course is
nonsense and is a misconception that has arisen due to
the fashionable use of words in science. One immediate
consequence of these trends is that unless a scientist or
development engineer can some how design a micro-
processor into his proposals then he has less chance of
winning the support of financial backers.

Material Gain

Electronics enthusiasts generally know about silicon (or
the "'silicon chip’’ as they say on telly) but you never hear
Robin Day or Angela Ripoff talk about, Zinc Selenide on
Germanium chips, Gallium Arsenide chips or silicon on
saphire chips.

Gallium Arsenide is an important semiconductor
material. It is not particularly new since its been in use for
making devices since the early sixties, Gunn Diodes, Light
Emitting Diodes, Varactor Diodes and Field Effect Tran-
sistors. .

FET's are probably the most exciting development
coming from Gallium Arsenide since these transistors can
operate at very high frequencies and are increasingly
being used in satellite and space communications. Gal-
lium Arsenide FET's (GaAs FET's) have been around for
several years the first devices were made by Plessey ten
years ago and it has taken all this time to establish the
technology to a sufficient level for volume production.
Many other companies around the world are also making
GaAs fets now and you would currently have to pay in the
region of £100 for a FET that will operate at about 18
GHz., {Imagine how it feels to blow one up). The likely
effects of GaAs FET's in the next few years are to be seen
in the communications field. Computer controlied cars
with microwave eyes which can see in all weatners, C.o.
Radio using satellites for communications, Digital
watches or calculators with CB Radio why not?

Switch Called For?

One area of computerisation | am aprticularly looking
forward to is a computer controlled electronic switch-
boards. Telephone calls to companies out of office hours

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979




NEWS

quite frequently result in the callers being talked to by a
phone answering machine. The recording is usually a flat
monotone voice which immediately makes the caller feel
uncomfortable and results in the phone being hung up.
One answering machine story | know was a farmer who
because he couldn’t get a sensible reply from the recorder
shouted a stream of abuse down the telephone and
cancelled his contract for fuel oil, with the unsuspecting
supplier. To tackle just such problems as abusive farmers
there is now a computer controlled switchboard that can
answer up to eight telephones lines at once. The computer
has a voice recognition system and also a small vocabu-
lary for replies.

A comparison method technique based on statistical
analysis of spoken words is used. The machines vocabu-
lary is assembled by taking 500 samples of one word
spoken in different dialects from male and female
speakers. Each word is sampled 12 times and each
sample’s overall amplitude is measured and its frequency
spectrum plotted at 31 points between 300 and 3k3
hertz. This produces 384 numbers, or elements that
describe the word.

The elements resulting from all 500 speakers saying
the same word are combined to produce a set of 384
mean values and standard deviations, which are stored in
the system as the reference for that word, the incoming
unknown word is similarly sampled, analysed and
compared element by element with reference words using
an algorithm that finds the probability density function for
the unknown word. When this probability density is above
a certain threshold — which can vary from word to word or
system to system — the system declares the word recog-
nised

Sinclar Flat Telly

More information is now available on the flat screened
television mentioned in the September edition of ETI. The
technology used is that of the conventional CRT and not
liquid crystal that the Japanese are going for. The method
described is a conventional cathode ray tube which is flat
since the beam is projected at right angles to the screen
instead of from the back as in a conventional TV.

Glassy Eyed

Two sheets of glass form the front screen and a vacuum
formed backing plate. The interior of the backing plate is
coated with phosphor and is viewed through the front face
from the same side as the electrons strike. The result is
that the brightness is more than double that of a conven-
tional CRT. Electrostatic deflection plates in the gun
assembly provide horizontal and vertical scanning, and a
third set between the phosphor screen and front-face
bends the electron beam toward the screen. Without this
additional focussing field, the angle of beam incidence
would vary across the screen, spreading the beam spot
into an ellipse. The focussing electrode is formed on the
front face by a transparent tin-oxide coating.

The electron gun is set to one side of the screen with its
axis parallel to the screen.

Folding the electron optics would normally distort the
raster scan to produce a wedge shape with curved vertical
edges, however, by using optical techniques corrections
for distortion can be made.
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Screen Test

The screen height is reduced by half but the width is kept
constant. This narrows the angle subtended by the
electron beam onto the screen reducing distortion and
deflection power. The picture height is restored by use of
a Fresnel lens which is formed in a flat plastic face plate.

The assembly techiques used in producing the new
CRT lend themselves to mass production and it is aimed
by Sinclair's to set up a new factory for this purpose.

Coincidently, news of a new imaging system with
potential for use as a flat screen TV has been patented in
Britain.

New Visions

This system uses techniques not uniike those described in
this column in September ETI and consists of liquid
crystal technology. Two flat screens contain arrays of very
thin parallel stripes placed at right angles to each other.

With a electroluminescent or other type ot transtucent
panel behind the liquid crystal screens, light would only
be visible at the intersections of the stripes, if these were
switched accordingly.

By switching at a very high speed a scanning effect
could Be achieved as in a conventional TV.

Light could be modulated by altering the intensity of
the light panel or by polarising the screens. Filters could
also be incorporated for colour operation. N

SINTEL

Our range of Industrial Latched Counter Module Kits is now available ready-built. These counters use both
CMOS and TTL ICs and will save you design, building and de-bugging tme Each
module uses a set of red LED displays, and features a single in-line plug and socket. Instructions are prowvided
For full details please send for Catalogue
TrL CMos
Pert No Built Part No Kn Part No Buiit Pan No Kit
2 digit 401-484 £13.22 826-412 £10.52 953-588 £13.02 548470 £10.42
4digt 715-484 £23.38 657412 £17.98 512-588 (22 989470 £18.11
LL 233484 £33.78 721412 £25.68 £32.31 191470 £25.85
NEW PRICES AND SOME NEW CM A TION
lovwmodvomcmoswmum—buynno?nssmlli)l.D .ONS
CD4000 0.1§ CD4027 0.44 CD40S1 0.82 CD4086 0.84 CD40182 1.40
CD4001 0.17 CD4028 0.77 CDA40S2 0.82 CD4089 1.39 CD40192 1.40
CD40b2 0.17 CD4029 1.03  CD4053 0.82 CD4093 0.80 CD40193  1.40
CD4006 1.04 CD4D30 0.80 CD4054 1.04 CD4094 1.869 CD40194 1.19
CD: 7 0.18 CD4031 2.00 (CD40SS 1.18 CD4095 0.84 CD40257 1.48
cosi08 0.87 CD4032 0.89 CD40S56 1.18 CD4096 0.94 CD4502 0.81
CD4209 0.50 CD4033 1.25 CD4059 4.29 C04097 3.35 (CD4510 1.01
CD4010 0.50 CD4034 1.71  CD4060 1.00 CD4098 0.98 CD4511 1.26
CcD4011 0.18 CD4035 1.08 CD4063 0.98 CD4099 1.85 (CD4514 247
CD4012 0.20 CD4036 2.88 CD4066 0.65 CD4010C 2.50 (CD4515 2.82
CDA4013 0.43 (CD4037 0.85 (CD4067 3.35 CD40101 1.81 CD4516 1.01
CD4014 0.83 CD4038 0.96 CD4068 0.20 CD40102 213 (CD4s18 0.97
cD4015 0.83 CD4039 2.78 CD4069 0.20 CD40103 213 CD4520 1.04
CD4D16 0.48 CD4040 0.97 CD4070 0.46 CD40104 1.10 (Cp4s27 1.43
CD4D17 0.79 CD4041 0.75 (CD4071 0.20 CDA40105 1.06 (CD4532 1.21
CD4018 0.83 (CD4042 0.88 CD4072 0.20 CD40106 0.62 CDA555 0.78
CD4019 0.50 CD4043 0.88 (Cp4073 0.20 CD40107 0.69 (CD45S6 0.78
CcD4020 111 CD4D44 0.84 CD4075 0.20 CD40108 5.38 n(C14528 0.93
CD4021 0.90 CD4045 1.26 (D4076 1.17 CD4D109 1.03 MC14553 4.43
CD4022 0.82 CD4046 1.20 Cp4077 0.39 CD40160 1.19 IM6508 8.05
CD4023 0.18 CDA4047 0.89 (CDA078 0.20 CD40161 1.19
CD4024 0.70 CD4048 0.50 (D408 0.20 CD40162 119
CD4025 0.20 CD4049 0.50 CD4082 0.20 CD40163 1.19
CD4026 155 CD40S0  0.43 (p4oBs 084 CD40181  3.40
i

Our offices are at Chapel Street, Oxford, but please do not use this as 8 postal address
For full range of components send for Free Catalogue

OFFICIAL ORDERS ARE WELCOME from Compantes, Gvt Deps Natn Inds., Unws., Polys
ORDERS: CW.0 add VAT @ 35p p&p TELEPHONE and CREDIT (Invoice} ORDERS add VAT @ 16% + 60p p&p

minimum charge {the baiance will be charged at cost) Please see FAST SERVICE EXPORT ORDERS welcome, no VAT

but add 10% {Europe), 15% {Overseas) for A Mai p&p For Export rates on heavy items — contactas first

‘ORDERS TO: SINTEL, PO BOX 75A, OXFORD :
Tel: 0865 49791 = ¢

FAST SERVICE: We gusrantes that Telephone Orders for

goods in stock, received by 4.15 p.m. (Mon.-Fri.) will be
despatched on the same day by 1st Class Post (some heavy
items by parcel post) and our stocking is nood. Private
customers should telephone snd pay by giving their Access or
Barclaycard number, with & minimum order value of £5.
Official orders, no minimum. q
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Largest range of quality components in the U.K. — over 8,000 types stocked

Marshall

Retail Sales: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Also 325 Edgware Road, W2. Tel: 01-723 4242.
Glasgow: 85 West Regent Street, G2 2@D. Tel: 041-332 4133. And Bristol: 108A Stokes Croft, Bristol. Tel. 0272 426801/2

Head Office and Mail Order to Dept. ETI
A. Marshall (London) Ltd.

Kingsgate House, Kingsgate Place
London NW6 4TK. Tel: 01-624 0805
Telex 21492

ZENER DIODES (full range in cat.) (04000 €020 (40238 £0.20 CDADAY  FO.S5 CDAQT6R £0.99 (D516 £2.54 7
C040018' €020 (DAD24B €0.76 CDH0S08 £0.55 CO4077 €0.70 (04516 £120
400mw  BIXB3 | WATT 25 WATT - BIx70 g:;g - 04002 £0.18 CDADZSB €0.20 'CDA0518 £0.85 CO4078 tng (045188 £120
i 04006 £1.25 CDAQ27B° £0.55 [DA0528 £0.85 CDAOSIB £0.20 (4519 £0.64
624 A1 a3y 23 W £7 C1a0 92 | jap7 £018 COAD28H EDBO COAD538 £0.85 CDABZ €027 (DA5208 £1.20 PRESET
627 AT awmoads 23 B 67 C140 92 { Chaouss £0.99 (040298 €100 (044 £1.45 CDADSS £089 04522 £1.49 POTENTIOMETERS-TRIMMERS |-
0o 1 1MTaoA3g 23 TV A7 o 32 04009 £058 (04030 £0.64 (D55 €165 (4086 EO.88 (0456 £3.19 e
03 A1 wannkag 23 G0 [S7RCI50 %2 C4010 €058 CD4O318 £2.25 (D405 €1.65 CDA0BYB E0.95 (p4527 €920 PT10 SERIES (FULLY ENCLOSED) . ... ... ....c.conoe 13p
36 41 omrzaay 23 O & o 2 40118 £020 CDATMB €246 (04059 £6.00 (D938 EOBS (D4528 €128 PT10h (2 5) vertical mounting O 15 watt at 40 C
s A1 owasaasl 23 L2 67 Qo 2 04012 £020 COAD35B £1.30 CDADSOB €3.15 CO4D3 £2.30 (D529 €1.41 PT10V horizontal mounting O 15 watt at 40 C
w3 A1 IM73akss 23 L3 £7 0% £ (040138 €0.52 (D037 £1.20 CDAOG3  £135 (04095 €130 (04543 £1.96 Tol 20% Please specify horizontal or vertical
w7 1 amsaez 23 LIS 57200 2 04014 £1.00 CD4040 €192 COA0668 €0.75 0409 €130 (D4T23 €150
3] A1 1misea6s 23 (16 43 CD4015 ED7S CDADA1B £0.86 COADET €465 (DA097 €465 (D4724 £1860 PT15 SERIES (FULLY ENCLOSED) . ........... 15p
8 ATOIMTSAAIY 25 SwATT  BIVAD 20 WATT  BIYS3 | [04Dl6 £0.6z LO4DAZB £0.86 CD4GE €027 CDADISE £1.60 74CooN €024 PT15 Nh vertical mounting O 3 watt at 40 C
t6v2 1V 1M7s5A43 25 (1o 83 Ci0 1.05 CD40178 £1.05 C04043 £1.05 CO40698 £0.20 (04503 €058 74C02N £0.24 PT15 Ny horizontal mounting 0 3 watt at 40 C
tev8 A1 Imrseaa 28 o1 a3 o 105 040188 £1.05 C04044 €£1.00 L4708 €0.55 CD4507 E£069 7400aN £0.24 Tol 20% Please specify! horizontal of vertical
v AU IMTTASL 25 (12 83 o2 105 | Coitop €052 C04045 €175 (040718 €020 COA5108 €120 74cheN €024
v A1 ImrseAse 25 g3 83 013 1.08 040208 £1.15 CD046B €1.50 CO4072 €027 CO4511 €175 74C10M £0.24 VALUES AVAILABLE: PT10and PT15 100R 250R. 500R 1k 2 5k
covi A1 omrseaez 25 o 83 5 1.05 04021 €1.05 CDADATB £0.55 (040738 €020 CD451Z £0.99 74CiaN €0.95 5k 10k 25k 50k 100k 250k 500k 1M 2 5M 5M. 10M
E:'IJ :: C g c1s 83 g:g 105 | Cozzs €100 CONME EOSA COATSH 020 CDSM 254 JaaN 024
. Ci6 I X
oz A1 1MI6A82 25 (17 a o 105 ﬁ%&%‘snogg _J‘oo. OF TYPES
o3 AV IMTEIMSl 25 (i 322 105 §8XES AND CASES — soe catalog
MINIUM BOXES
" ) e : .A POLYESTER MULLARD C352 (280) SERIES
NEW LOW PRICE “"KIM" The Ready | 355 550 ©¢ “"" fp owaet o0m b0zt @025 L, ois coos S
- =t u rice 5 B
REXINE COVERED ! Ry
| to use Microprocessor System 7 sizes available. ¢.g. 9x5x2%" £2.40, 6x4Y%x1%" £1.75. 15x8x4 pon. & bF B p {
B Mot a kit but supplied fully tested. wired and guaranteed. Expandable £5.00,11x6x3" £2.90. oo 0.0 003 foae i
Memory that grows with your system niot just an evaluation kit. Starting 0033 50-06 068 £0.20
with KIM 1 at £107.95 VAT inclusive. You get immediate capability ME, iog oTsa
which can be expanded 10 a complete system capable of addressing up to 8038 £°'°1 15 50'3‘
65K BYTES of Memory. KIM IS EXPANDABLE . Expand as you learn up to ae o z Eotaz,
65K. L g
KIM 1 Basic board with above features assembled £107.95
KIM 3 BK static AAM card plugs into motherboard €140.35 | Ags PLASTIC LINEAR (See catalogue for full range)
KIM 4 Motherboard (takes B x KIM 3} + power supply £75.55 3x2%x1%" 58p. 37x2%x1 %" 68p, 4%x3%x1
85p. 8%t 4x3" £2.10 €138 Theks  cis0 Lwi0le g: iwTeIsKC €138
for full range . : €370 TCA0 €105 UM 99 |MTB24KC €
(VL (Saa Catalogue for fu ge) PLUS WIDE SELECTION OF VERO & BAZELLI CASES £1.10 TCASI0  £1.20 (M702C €081 M78L05CZ £0.30
74182428 €128  SNT4S20N  £0.77  SNT420N £022 T4LSDON £0.26 £1.65 TCARY £1.90  [M703LN £1.15 |M78L12C2 £0.30
£0.30

€048 TCASBD  E£3.19 (MTDICH  E0.70  LMTBLISCZ
€230 TDAIOOZ  €2.10° {M7098 €050 LM7AL24CZ £0.30
€250 TOAI004A  €3.33  |M709-14 E0.49 MIGETP  £2.75
€165 TOMO0S €358 \M7I0CH  EO.67 MCGTIP  £1.75
€145 TOAI022 €750 \M710-14 €048 MC5TZP €175
€165 TDAIOZ4  E124 {M7ITCN €048 M(I24P  £210
€350 10AI034 €475 |M7Is £1.00 MCI89P €180
€145 TDAZ020AD €450 |M723CH  £0.62 MCT0P  £3.10
€145 T0A2522 €350 |M723C-14 €045 MCTO8P €220
£0.80 TOA2530  E2.90 |M7AICH €050 MCI0P  £220
€090 T0AZ540 €384 |M7aiC8  £0.30 MCB3P  £0.70
€085 TDAZ41  £3.30 |M741C14 €060 MCBIIP  £0.70
£1.80 TDA2560  £3.40 |M7a7CN  E0.78  MCBIGP  £0.82
€120 TOA2571  £345 7488 €050 MCBI7P €082
€220 TOA258) €285 (M745.14 €050 MCB3EP €235
€180 TOAS%  £3.70  mepD €050 MCB4OP  £185
€176 TOA2600  £4.10 w91} £050 MCB44R  €0.70
£250 TOAZ610  €3.00 mo2| £0.50 MCB46P  €0.70
€270 TOAZ1IA  £1.80 (maz3 €050 SN7G60IN  £1.30
£235 TOAZ640  £2.70 (MI303N  EDIS  SNI6003N  £3.08
€245 TIOGOCP  £0.B3  |mI304N €152 SNI6008KE £1.95
€260 TLOBICP  £0.42 | MI30SN  £1.52 SN?5013N €204

J4182438 €125 SN7ASAON  £0.77  SN7423M £0.22 74L501N £0.26
7415240 €150 SNTASBAN €077  SNIAZSN €022 T4LSOZN €028 .
TALSASN €165 SNASESN €077  SNI4Z6N  £0.22  TALSO3N {,:g 1979

TALS24TN €109 SNT4SVIZN £1.70  SN7427N  £0.22 T4LSBAN

TALSZ4EN €108 SNASIIAN £1.70 SNTAJON  £022 TALSOSK  €0.29 CATALOGUE
J4LS249N  E1.09 SWI4SIA0N £077 SNI432W  £022 TALSBN  £0.26 40 page catalogue — new enlarged micro section — largest
TALSZSIN - £1.00  SN74SI57N £2.95 SNT43TN  £024 T4LSO9N  £0.26 §range of quality components from franchised suppliers
TLS25IN  £5.00  SNTASISSN €270 SNTA38N €024 TALSION €026 Ravaiiable in UK. All VAT inclusive prices. Over 8,000 line
74182578 €3.00  SK74SISON £1.81 SN7440N  £0.18 TALSIIN  £0.26 [ items plus lots more. 45p post paid or 35p to callers at any of
74L5258K  £1.00  SN74SZ00N £350 SNI4AIAN €059 T4USIZ&  £0.26 Rour four branches

74LS259N  £1.55  SN745201k €3.71 SN7AA2N  £0.45 74LSIIN  £0.58
JS2IN €325  SN7ASZ62N £12.50 SNT44SN €075 MALSIAN  £0.75 K. W
TaS266N EOA4  Swaszaik £285 SWadem toso usion  to2s | AMAIL ORDER®  fu o]
TALS21IN €130 SKTASZBEN €270 SNT4ATAK  £0S5 JASZN €026

T4LS2I5N  £3.20  SN745289N €£1.31  SNT448N £060 TASZIN £0.26 | Quick service on all orders — please add 40p for p&p to al
7415279% €058  SN74SI0ON €506 SN7450N €022 741S22N €026 § orders Telephone orders on credit cards £10 00 minimum

78LS280N €165 SNTASHIN E371 SNTASIN €022 TALSZ6N  £0.32 :

74152838 €120 SNTASIEIN £305 SNTASIN €020 TALSZIN €026
7415289N  E3.74  SNTASATON £5.06 SKTASN €020 TALSZN  £0.29

TALS290M  £1.00 SN74S4TIN €5.06 SKT46ON €022  TALSION £026
T4LS293N  £1.00 SNTASATZN £33.48  SNI470M  £0.39  TALSIZN £027 Getag’eat deal f’om

TASZON (135 SNMSATINEI34B  SNaTZ0 030 JAISTN  £027 .
aseen 6135 sesoancizan seon s rasw w2 | Marshall’s €270 TORAP  €0.80 LWISOTN €122  SNTSDIID £172
TS9N €295 SNI4SATSN £1348  SW4TAN 028 TALSIIN  £0.32 60 TOHO CLID I €210 SWTGIEKE €)%
AS323N €350 SNTAOON  EO.17 SWITSN €050 T4LSIBN €032 TOASS0) €300 TIOBACN  £1.45 IMSIN €130  SWTBOZIN  £2

s €165 SO f017 vain  coes tason 02 | 3% DIGIT LCD AND LED PANEL METER KITS THSHOC  £295 LK EDSD WIS £B4S  SNIGZNO 12
TAUSISN  £240 SNADN €07 SWI4BON 060 TALSZN  EOBO ; TBSG0)  £3.00 LMIUTS €088 LMISGEN 0.7 SWEOIN €308
TASIZN €270 SWIA0N €017 SNISEIN €100 TALSTN €109 || Lew-cost sasy-to-sssemble kits using the new Intersi! 71067 A/8 | ypuzp’  g2it0 MMOTIZ E0B8 LMISDON €184 SWIEIION £130

MSPIN (255 Tk LIS STMN 080 TSN £1.00 ConNS tace TBST00 €220 (MMOTIS €088 (WIBOIN  £225 SNT6IISK €155
ALSMBN €100 SNAOSK €022 SKT4BIN €105 14LSAON  £1.09 » ) . ) ! THAG418 €300 (M340T24 €088 IMIBEN  £2.10 SNT6IIGN €180
Intersil’s 7106 is the first single-chip CMOS A/ D for driving LCD displays —

TALSISZN  £1.07  SNTADGN  £038  SNT4BIN €120 TASSIN €028 N L oo backplane — directly. The 7107 is the first single-chip CMOS A/D | T8A651 €250 LM34IP5 €056 MISIZN €620 swieldik  £1.30

TBAGT3 £3.20 UM34iP-12 £0.56 (MI820N  £1.16  SNI6226N £2.56
TBAT00 €220 1M341P-1S £0.56 (MIBIBN  £1.90  SNT622IN  E160
TBA750 €235 LM341P24 £0.56 | MIBION £1.90 SN76228N  £1.85
TBA7S0Q £2.45 LM34SK £6.97 (M1B45N £5.50 SNTBATIN  £2.30
TBAT90A £1.75  (M34BN £0.95 LMIB4BN £1.98  SN76530N  £1.50

;:tg:g: Ea:; g:;ﬁ;: ggﬁ g:;:gg: gsg ;:tg: ggg for driving Instrument-size LED displays directly without buftering. Each

74L5366N 10.55 SNTA09N €022  SKI4BIN 0 4’! 74LS63N €126 provides parallel seven segment outputs, \deal for DVMs, DPMs and anywhere

7LS3678 :035 SN 10N £0.20  SNTAHISK m'w LT3N £0.42 modern digital displays are needed. Both have internal reference and clock,

70053688 €055 SNTATIN £020 SNMKION 0S5  TALSTAN €0.42 and both are CMOS so you get low noise {12 to 15uV} comparable with the
. X finest bipolar devices, and low power (10 mW max. @ 10V},

TASIII 0BS5S SNMIZN €020 SMI4WIIN  £055 T4LSTSN €058 | RS ORCAlCOEEE A TAABO0  £1.30 M35k £650 (MISSON £1.90 SNIGS3N  £228
TUSITAN  £085 SWAIIN €036 SWIawON £055 ALSTEN oz | [Ceevcestimslensih L e A et & TBABI0S  £1.30 LM3SBN €060 [MIBBON €250 SNI6SIIN €217
TUSITSN €066 SNT4I4N €060 SWTaHRIN €055 TALSTAN  £042 Y melAing b : Y T8820 €080 LMIGON  £3.00 LMIBSON POA.  SNIG5AAN  £188
J4(S3TIN £1.30 SNTAIGN 025 SNTAH3ON €0.55  T4LSS3AN  £0.90 ; TAS20 €299 LM3TON £330 (MD0OTN8 £130  SNIGSASN  £1.80
TUSTBK €100 SWAI7K €025 Samon £055  Talsssk 1508 J (Cp J100EY (D) 2699 P AL OFren t1o.00 | TBMZ0 £309 GTN €235 (w9iTNs £180  SNIGhk €188
TMUSITOK €125 SNTAIBAN €150 SNAMSIK  £0.55 T4Lsek  £o44 § oo N et Ol S SPECIALOFFER esoo | TBA0 €275 LMK £335 IMI30OIN €060 SWIBSS0Z £0S7
TA(SIBEN €044 SNTAIISAN £150 SNTAMSIN  £055 TALSOON  £0.64 ) TBASS00 €300 LMITAK  £3.35 (M3 02K €055  SNT6SS22 €087
TALSI0N €090 SWI4TB6N £10.71 SNTaMsAN €055 TALSOIN  £120 TONDS E149 RITN £180 KGN £S5 SWTGVION 218
T4LS393N  £0.90  SNT4IBBAN £2.10 SNTAMSSN €055  74LS9ZN  £0.70 TCAIS0 €1.80 |M37BN  £2.40 LMIY0ON  £068  SNT6620AN £1.30
JUSISK E1SD SNIISOH €260 SATUDN (055 T4SOK €064 1200 — 5 TERMINAL ADJUSTABLE TCMGOC €266 (Mg79S  £425 LMISOSK  £1.15  SKTGSS0N  £1.58
T4US308N  £1.90 SKI4IS0N £O.L SNIAHGZN £0.55 7415 X TCA220  €£2.00 (M3BONS €096 (MJO0OK  £0.78  SNT6660N  €0.87
TSN £145 SN foss wiaoon foss rassw  erss | YOLTAGE AND CURRENT REGULATOR TCA2T0S  €2.99 (M3BON-14 €108 (waglIN  g1.q0  SNT666K  £0.99

74054908  €0.90 SN7419ZN  £0.9¢ SNTALDZN  £0.55 TALSIOTN  £0.42 The L 200 is a silison monolithic integrated circuit for voltage and current TCA440 €185 (M3BIAN €270 |y3gi3n  P.O.A. SMIP £1.35

TALSET0N €190 SKI4IIN  £0.90 SNTHOIN £06D TALSIONN €042 § programmable reguistion TOB0  £345 UGBIN  E1ES onin 278 SwrP  E13S
bih T i @3 him BRI 8E ) S i oz PR8N wm o of b nx W o
SNOSHN (084 SUAISBN €125 SWIABK £262 TASiN €04z | @ ADIUSTABLE QUTPUIVOLTAGEDOWNTO 2.85V £1.950ach | TOAID  E380 LWIN  EOBE NTBLIZON £0.85 '
SKTASION 077 SNT4IO9N  £125  SNIALOIN €230  T4ISIZZN €062 BSeach §chig  rase LMETN 1D waLisCH €085

TCAT50 €260 (M3BBN €1.00 (M78L24CH £0.85

TRANSISTORS (for full range see catalogue) TCABID  £375 LM3BOK  £1.00 (MTBOSKC £1.56
. TCABO0Q  £3.95 (MISZN  £O.87 |MIBIZKC £1.56
2N2410 140 2K2904h 31 2N3133 50 40360 55 404c8A 70 8321 .19 BOza2C 62 BFI77 27 Be246B B2 BSX6! 53 mElIDg 22
41 B0 22905 31 314 85 4036} 40513 150 BC3Z2 .19 BO243A 65 BFI7TA 27 era7a 80 BSx6 0 w20 27 f UNIVERSAL VOLTAGE TESTER

! 55
2412 B0 ZNZ0SA 31 i ‘ g7 7 0T o - T |
2477 1,10 2K2906 e 2 ﬂgggg |.§ :3‘;‘.); "2 :g;; g :gxif 70 g::;g g:.; :g;zs 26 BSYID l_fg :Eigglz 16 The 2 pole combitester is a unlversal voltage and con_lmun: (esler:llh
2W24B3 30 2N2906A 25 2N3232  1.50 40364 §.45 40543 150 B(337 20 80244C 87 BFISL 37 BH25S 2 8SY24 52 MEd00z 06 incorporated battery. This combitester allows testing ot dc and ac
22484 30 2N2907 25 2N3282 68 40372 1.15 40559 50 BC3II8 .20 BO245A 69 BFIBZ 37 BF257 .35 BSY25 65 MEAD03 .16 vohages from 4.5V to 380V . Continuity tests of elecmcal:’:onnecnon's
Zw| 240 DO Nk S 00 165 smwas 3 90 01 G &S WIG e mnw % osm o 33w it | el 20K cabe sarormen by demen o s P
. I a g 72 BFIBS Al BF2S9 35 55 MEAIOZ .1 p

2N2618 70 2N2923 AT 7203781 g 40389 lg: :gg;;:,:/c ": gggg ;: :gg:gé 93 BFIES 37 "Zgz 56 BSY2B m MEMgJ n combitester has been tested to VDE standard 0425/1.73 and has the
D613 0 2924 17 a0 45 4030 105 BCzs9/B/C 9 8Ll 21 B0240K 240 GRS 16 BRZG3 75 529 10 meaips 11 f VOEsymbol
22614 70 ZNS25 19 oN3301 48 40391 BC260 17 80383 .19 B0249C 3.00 BFIS5 .16 BRIOI 55 BSY3D 33 MESOOI .16

33

35

50

A0

45

5
2
.

IN2613 90 2N2920 330 7)3250 40374

%0 .
2K2646  1.70 22926 17 gN33p2 40392 70 BCZE) A8 25 BC38IL .19 BOZSON 2.75 BF1%6 .16 BAYA0 .55 BSYA9 33 misp0z .18
90

22647 1.55 ZNS0ID 10 2pagr g 40384 .90 pC262/A/B/C 26 BCIB4 21 BO250C 340 BFI97T 1B BRYI9 55 BSYSl 33 mEG003 .16

INZ696  1.35 2N30NT 37 2K3390 0395 1.45 BC263/B/C 26 3384l 21 BD433 44 BFISB 19 BAYS6 .38 BSYS2 33 mesi0l 22

Tl 30 2K30IZ 37 39 4039 1.45 BC264 65 30407 27 Bp434 A6 BFIS 19 BSwA! 165 B8SYS3 33 wMEsI02 .22

2712 18 M0 37 ga3301A 45 40406 73 BC2G6 A/B 34 NCAQS 27 BO435 46 BF200 38 BSWGE 90 BSYSH 36 Mgsool 22

N3 25 3M0NS 47 aia3ep 37 40407 57 BL300 43 80236 44 §D436 46 BF224) 22 BSWE] 1.09 BSYES 45 mEsopz 22

M4 22 2M3008 55 py3303 g7 4ga08 82 BL301 43 40237 44 80437 S5 BR225) 27 BSWI0 165 BSYIA 100 MESD03 22

282888 100 2K3020 75 2334 17 40409 .82 BC307 37 40238 44 D433 55 BRAB 55 BSX19 .35 BSYI9 142 MEso0l 22 .

2N2865 220 2M3053 25 2M3395 19 40410 .82 L303 54 407394 44 8paa) 44 BRA0 24 BSX20 .35 BSYSSA 37 wmRgope 22 Application

2890 250 ZMOS4 72 k3306 19 0411 390 BLA4 80 HOZIIC 59 BOM? 44 BF241 24 BSX2I 35 MEMIA 22 MU0 145 | Testngofdcand ac voltages between 4.6V and 3B0V. Polanity check for
2N2891 2,50 2ZN3055 75 7M3397 19 40412 68 BCI07 A/B 16 U0240A .49 80529 49 BF244A 38 BSX26 .88 MEDd6! 27 M0 1.45 de voltage. Continuity testin electrical connections between 0 and 20 kQ).
2N2892 10.00 2N3107 55 10326 60 10414 4.99 pC308/A/B .16 1D240C S9 BO5I0 55 BF44B 33 BSX2T B2 MED462 27 M8 170 Determining forward and reverse directions of semiconductors
INB%e 50 ZM3IDB .75 4qq27 73 30322 220 BCI0S/A/B/C .16 NOZ4IA A9 0535 JO BR245A 44 BSX29 53 MEIOOI 17 M00 1.49 Short-circuit tests with capacitors i

IN2903 160 ZK3109 B0 a03a8 110 40440 70 BE3V (15 uD241C 65 BO536 7O BFASB 44 BSX39 120 MEl00z .7 Mm9l 200 § 4.5t0380V Price £10.50
ZN2904 31 ZM3119 400 40319 145 sD467A 1.05 B3IB 14 uD242h S5 0537 .74 BFZ46A B2 BSX60 71 MEIQTS 22  MJIDI 245 Also available without battery as voltage tester only . Price £4.75
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ETIPRINTS are a fast new aid for pro-  ETIPRINTS are made from our original
ducing high quality printed circuit artwork ensuring a neat and accurate
boards. Each ETIPRINTS sheet con- board. We thought ETIPRINTS were
tains a set of etch resistant rub down such a good idea that we have
transfers of the printed circuit board patented the system (patent numbers
designs for several of our projects. 1445171 and 1445172).

PARTS LIST

Shown below is the listing for Earlier sheets are available,
the last year's ETIPRINTS. ring Tim Salmon for details.

013 Amplifier Module 020 Digital Tacho Jan79 027 CCD Phaser Project
Amplifier PSU Book Module Jan 79 Rev. Monitor Book
Equaliser Six Digital Diat Jan 79 Seven
Equaliser PSU 021 Tape Slide Synch 3

Tape Noise Limiter Feb79 028 Race Track, Spirit Level Project

014 Skeet Game Light Tacho Egg Timer, Bongos Book
Sweep Oscillator Project ) Bench Supply, Oscillator Seven
Burglar Alarm Book 022 Logic Trigger
GSR Monitor Six Power Meter Mar 79 )

Headlight Delay (x2) 029 g?s_st EIthanc?\Z i Project
igital Freq. Meter oards) Book

015 UFO Detector July 78 923 Click Eliminator ) Seven
Torch Finder (twice) July 78 Guitar Effects Unit
Etiwet (twice) Aug 78 (2 boards)

030 ETIWET, Continuity Tester Project

016 Stac Timer . . . Metal Locater, Light Dimmer Book
Xhatch Gen Sept 78  023A Wind Speed Indicator Al 7 Ultrasonic Switch (2 boards) ~ Seven
Wheel of Fortune 024A Ambush (Boards 2 & 3) A

Car Immobiliser Aprii 79 031 Tone Control Project

017 Complex Sound Gen 024B Ambush (Board 1) May 79 House Alarm (2 boards) Book
Tele Bell Extender Oct 78 Headphone Amplifier Torch Finder Seven
Power Bulge Double Die May 79

018 RF Power Meter Oct78 026 Metronome (R (Lfn%:r‘;?(;g Display (2 boards) Aug 79
Proximity Switch Oct 78 Maing Seeker patisin
Audio Oscillator (2) Nov 78 Triton 8K Eprom Card June 79

033 LED Audio Display (2 boards) Aug 79

019 Car Alarm (2) Dec78 026 Motor Speed Controller {topside pattern)

Wine Temp (2) Dec 78 (2 Boards For Controller) Bench Amp
Curve Tracer Dec 78 Battery Indicator July 79 NICD Charger

Lay down the ETIPRINT and
rub over with a soft pencil
until the pattern is
transferred to the board. Peel
off the backing sheet
carefully making sure that
the resist has transferred. If
you've been a bit careless
there’s even a ‘repair kit’ on
the sheet to correct any
breaks!

BUY LINES
ORDER TODAY

Send a cheque or P.O. (payable to ETI Maqazine) to:

ETI PRINT, ETI MAGAZINE
145 Charing Cross Road, London WC2H OEE

INCP&P
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AUDIO AND MALL OROER
TEST EQUIPMENT o>~
cENTHE INCLUDE VAT

Telephone your order with Access and Barclaycards
- . or send cheque with order.

JLONDON’S TEST GEAR CENTRE

OPEN 6 DAYS A WEEK 9 am-6 pm
SCOPES — (UK P/P £1.50 ea ) =

3" 5MHz single beam 102.00
4" 5MHzsinglebeam ... .i..ie.iieaa.LL., 125.00
Super 8 6MH:z single beam £166.00 FREQUENCY
Super 10 10MH: dual trace 239.00 COUNTERS
14D 15 Scopex 15MH2 dual trace €325.00 | MAX5050mHz 6 digit 0
4D28. Scope x 25MH:z dual trace £414.00 | pocket counter 61.
PROBES x | x 10 14.60. x 10 9.95 x 1 7.95 For Super-6/10/4D25 ;::‘J::;Jgg:"”l 5"'.9"‘75
SINCLAIR 10MHz Miniscope Price to be announced MAX 550 550mHz 6 digrt
DIGITAL MULTIMETER§ ﬂﬁ.c‘;‘:;“’;';'" ) 10800
\DM235 Sinclair porable 3% digit LED s2.95 | BO0 NN Frse o 40,00
PDM35 Sinclair Pocket 3% digit | ED 31.90 | Dol 0 Sueclan 200 s
DM350 New Sinclair 3% Digit | wuth 10 amp range 74.45
§ P fang Pocket Counter 8 digit 53.00
DMA450 New Sinclair 4% Digit 106.45 | (Tl 000 8 diant 600 mHz
(30Kv Probes 19.00. Mains adaptors 4.00. DM carrycase 8.95) Portable 1HZ RES with
M 1200 Bench Portable 3% digit LED Resolution 14A70 1mv/ N/CADS 139.95
0.010hm, 87.50 : )
936 Dats Precision 3% digit hand-held LCD 2 amp ac/dc €113.85!(
198. Low cost 3% digrt general purpose LCD .. £52.95

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Mult-Range Instruments featuring AC/DC volts. DC current Resistance Ranges all with mirror scales
except T1/1T-2/T12/TM3A (TM3 AC volts only). some with AC current, etc
Mult

™11 i 120 Range El: . o accoooaas 158.00
T™M38 AC Micro voltmaster 3MHz >4 Megohm . .. 16178
380TR 100k /volt 23 Range {plus wansistor checker) Largescale . ... 38.95
PROE 20k/ voit 26 Range Large Scale . A 29.95
7081 50k/volt 36 Range Multi-meter . 22.98
TmKS00 30k /volt 22 Range Mult-meter {plus Conti 22,95
880R 20k /volt 52 Range Pocket Mulu-meter . ... ... 3875
7200 20k / voit 22 Range Double Mult-meter . . .. . ... 1785
Micro80 20k /volt 26 Range Pocket Mult-meter L 19.10
RE132m /171-2 20k /volt 16 Range Popular Multi-meter . .. .. 11.95
L¥22 20k /volt 19 Range Pocket Mult-meter £14.50
LT101 1k/volt 12 Range Pocket Multi-meter 5 5 8.95
RE142m 20k /volt 17 Range Mult-meter . .. .. 5 aoa 13.50
RE152m 20k/voit 19 Range Multi-meter plus transistor check . . . 18.95
AT205 50k /volt " 21 Range multi-meter 26.95
K200 FET VOM 38 Ranges . 77.00
TR202 20K/ volt 23 Ranges/ Transistor Checker / Checker /Continuity Checker . . o 19.96
AVQ 8s and a large range of replacement tests leads in stock
GENERAL EQUIPMENT GENERATORS

SE250 Signal Injector 5.15 TG 152 Series 3Hz 300kH:z 5 Ranges

TE7 Signal Tracer AF/RF 9.95 TGIS2D ...................... 86.25
SWRS50 SWR/Power Meter 19.50 TG152Dm (with meter}) . . ... 107.50
LP30 30MH2z Low Pass Filter 4.95 TG 200 Senes HC Oscillators Sine/ Square output

CX3A 150 watt 3-way AE Switch 7.50 1Hz-1MHz 12 Ranges

DC25kV 100 Meg HV Probe 11.95 TG200D0 .................. .. 113.95

DRS10 36 Value Resis Box 3.95 TG200Dm (with meter) .. 139.50

RP124 D/ 24y 0/1 Amp P/S Stabilised TG200Dmp (meter and fine control) . . 145.90
Single Meter 42.00 TE22D (Audio) 4 bands Sine

RP230N 0/30v0/1 Amp P/S Twin 20-200KHz Square 20-150KHz ... . 69.00
Meters 85.00 4001 Digital Pulse Generator O 5Hz-5MHz

TR 1000 Transistor checker in/out circunt 11.95 o . oo 105.00

MOD83 Signal injector 8.65 2001 Funclion Generator-Sine/Square/

LB1 Transistor / Diode Checker 21.50 Trangle/TTL

3101 Clamp Meter 0/1 K ohm 0/150/ Square 1Hz-100kHz 86.00
300/600 AC Volts 07300 Amp 35.95 8052. PAL UHF /UHF colour 8a: Generator

SWRS SWR & FS Meter 10.50 5 a 5 250.00

SWR10 SWR Meter 12.50

MS319 2x100 Watt Audio Watt Meter 13,95 PROTO BOARD IN STOCK

“500V Megohmeter 500 Megohms 51.00 KITS PR6 £9.20. PR 100 £11.80.

“2¥: Amp Vanable Transformer 21.95 SEPARATES EXP300 €5.75. EXP600

£6.30. QT7B £1.30. EXP4B £2.30.

DRILLS AND DRILL KITS
9 and 12 voit Operated %'’ max

LOGIC PROBES AND
MONITORS

SMALL DRILL with collets 6.85

MEDIUM DRILL with 3 collets 9.90 LT2000 E Probe 10MH2 11.98
SMALL DRILL with 20 drils, etc 16.95 LMY Momtor o8 10MH2 33.00
SMALL DRILL with 6 P/C drills 12.95 LP1 Probe 10MHz . . .. 35.50
MEDIUM DRILL with 20 drills, etc 16.95 LP2 1 5MH2 ) 20.50

MAINS Eliminators . 9.95 T6.pn IC test el . .

VARIABLE Speed . 13.95
12 volt %" Heavy Duty Drill 12.50 PIEZO HORN
SARgeiapRToRwa
TV SOUND \ TWEETERS
High gualny TV sound from your Hi-Fi Y Uo to 100 watts each. No x-over
Simply plug into aenial socket of your FM 'F‘:g":ﬁ:‘;\:ns' -------- ‘~’i oo
tuner. £6.50 (UK P&P 50p) Midrange Flared Horns 9.95

As reviewed by "Popular Hi-Fi', July "79 (P*P 20p per 1 or 2 30p per 310 5)

SPECIAL OFFER

GEC 10410 wall Tuner/Ampliier.
MW/LW/SW/Stares FN. Supplied
a3 two easy to cemnect uails.

) £24.95 PSP £1

WE SELL
Kef, Seas, Audax. Fane,
Goodmans. Motorola
Peerless
Speakers /Kits, etc
Also lrons Tools, etc

CALL IN AND SEE FOR YOURSELF

PRICES CORRECT AT 10.8.7

SEND STAMPED

301 EDGWARE RD., LONDON W2 1BN
01-724-3564. OPEN 96, MON—SAT. | aoogessco enveioPt

£OK YOUR COPY NOW

TMK500

CATALOGUE

ALSO AT 248 TOTTENHAM COURT ROAD. W 1
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The latest kit
innovation!

from S TTLTLL

the quickest fitting
CLIPON -

capacitive discharge
electronic ignition
N KIT FORM <

@ Smoother running //

@ Instant all-weather starting

@ Continual peak performance

@ Longer coil/battery/plug life

@ Improved acceleration/top speeds
@ Optimum fuel consumption

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

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of biowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders

THE KIT COMPRISES EVERYTHING NEEDED

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

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV1)
will require a tachometer pulse slave unit. Price £4 25 inc. VAT, post & packan >

Electronics Design Associates, Dept. ET10
82 Bath Street, Walsall WS1 3DE. Phone: (9) 614791,

Name
Address

Phone yoﬁr order with Access or B'arc'laycard
Send SAE if brochure only required,

“Tnclding pesisge snd packing UK ealy  *  QUANTITY REQ'D.
| enclose chequelPQ's for
X4 KIT £17.95 inc. VAT
TACHO PULSE SLAVE UNIT £
€4.250nc. VAT Chegue No.

Access or Barclaycard No.
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PROJECT

AUDIO
COMPRESSOR

B

Increase your talk power and improve legibility with this ETI Project team design !
that avoids the complication of RF clipping! .

THE HUMAN VOICE varies
considerably in level, even when one
is speaking in a normal
conversational voice. The peaks are
considerably higher than the lower
levels, which can give rise to
problems when the speech waveform
is being modulated onto a carrier by a
transmitter. For example, if the mic
gain control is set so that the peaks
are just giving 100% modulation,
then soft sounds can barely be heard,
whereas if the gain is turned up to
give a higher level on vowel sounds,
etc., then plosives (p-sounds) will
give overmodulation and consequent
splattering and poor speech quality.

A higher ratio of average power to
peak voltage can be achieved by
several methods, including

compression or clipping of the audio
signal and compression or clipping of
the radio frequency signal. Radio
frequency compression or ALC
(automatic level control) is often used
in the final states of SSB

transmitters.

Radio frequency clipping is the
most effective method of increasing
the average power; however it
requires complex circuitry, since itis
necessary to generate an SSB signal,
clip, and then insert this signal into
the transmitter IF chain.

Almost as effective as RF clipping
is a combination of audio
compression, clipping and filtering,
which is relatively simple and can
realise an improvement in signal to
noise ratio of up to 5 dB on weak

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979

signals.

Compression

When speaking into a microphone it
is desirable to keep the voice level as
constant as possible. This can be
quite difficult'as any change in the
distance to the microphone will cause
a drastic change in its output. To
overcome this a variable gain
amplifier can be used which senses
the average speech level and adjusts
its gain accordingly for a constant
output voltage. The compressor
operates with a fast attack (gain
reduction) and a slow decay (gain
increase), to quickly respond to the
voice while remaining at this level to
prevent amplification of background
noise during speech pauses. >

Inside view of the
Processor.

The RF choke should
be mounted as close
as possible to the
input socket.
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PROJECT: Audio Compressor
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Fig. 1. Circuit of the speech processor.

The input is fed to a common base
amplifier (Q1) and then to the gain
_control, RVI1. The signal is then further
amplified by ICla. Some of the output
. from ICla is rectified and negatively
charges C8. This voltage is then fed to
Q2, a depletion mode N — channel FET.
As the output of ICla increases the
voltage on the gate increases negatively
and the impedance of Q2 increases. This
increases the ratio of the feed back
signal applied to the negative input of

HOW IT WORKS

IClaand the overall gain is reduced. The
attack time is set by the time constant of
R7 and C8, while the decay time is set by
RV2 and C8.

ICla is a buffer to isolate the peak
limiter from the compressor input. R8
limits the output current of IClb on
peaks while R9 provides output bias
current to prevent crossover distortion
in the LM324 when driving capacitive
loads. The diodes D3-D6 form the peak
limiter by shorting any signal over

about 1V5. When clipping occurs the
voltage across D4 and D6 rises to OV7.
This voltage is used to turn on IClc to
give anindication of clipping by lighting
LED 1.

The active low pass filter, IC1d,
removes the unwanted harmonics pro-
duced by clipping. RV3 sets the output
level. The low frequency response is
limited by the value of the coupling
capacitors and C2.

BUYLINES ——

All the components here are
standard items, and even the RF
choke will be easily obtained. Keep
the box size as close to the PCB size
as possible, and the wiring as short
as you can. The Norman range of
metal boxes is sutiable, or indeed
any of the West Hyde cases which
will accept the PCB.
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Filtering

When a waveform is clipped high
order harmonics are produced which,
if allowed to reach the transmitter,
would cause splatter and interference
to neighbouring stations. A filter
must be used after the clipper to
rapidly attenuate all frequencies
above 3kHz, which are unnecessary
for intelligibility. This is achieved by
using an active filter with 12
dB/octave attenuation above 2k5
Hz.

Clipping

The average power contained in a
speech waveform is guite low
compared to the peak voltage, and
much less than the average power of
a sine wave of the same amplitude. If
the low energy high voltage peaks
are cut off at a preset level the
remaining signal can be increased
without overdriving the transmitter.
The average power is therefore
increased. Clipping will slightly
change the sound of the voice but
will increase the intelligibility of a
weak signal, as well as preventing
the transmitter form being overdriven
by limiting the maximum signal
voltage.

Construction

The speech processor is mounted in a
diecast aluminium box to guard
against feedback which can be
caused by strong RF fields. Our box
measured 150 mm x 80 mm x 50
mm deep. Either an internal 9V
battery or the 12V transceiver supply
can be used. The processor is
designed to be used in the line from
the microphone to the transmitter
without any modification to either. A
matching socket to the mic plug is
used for the input and the output
taken via a lead with a matching
plug. The connections for the plug
and socket vary between makes of
transceivers and will have to be taken
from the circuit diagram to the

transceiver. The clipping indicator
(LED 2) and the power switch are
mounted on the front panel.

Setting Up _

Turn the compressor contro! to
maximum and speak into the
microphone at the greatest distance
you are likely to use (say 30 cm-.
Increase the gain control until the
clipping LED flashes. If this point
cannot be reached decrease the
compression control and try again.
The ‘setting of these two controls is
best determined by on-air tests. The
output level control should be set so
the RF.indicator on the transmitter
reaches the same peak as with only
the microphone plugged in.

For high output, high impedance
microphones, such as crystal types,
Q1 can be omitted, RV 1 replaced
with a 1M trimpot and the input fed
to point A on the circuit.

The gain of Q1 is proportional to
the value of R3. Increasing its value
increases the gain. To guard against
feedback the lowest value possible
should be used. ET

COMPRESSION

OUTPUT
TO TRANSMITTER

T OUTPUT LEVEL

Fig. 2. Component overlay of the speech
r. Note the RF choke and
capacitor mounted between the PCB and

input socket.
RESISTORS all AW 5%
R1,9,10,12 10k
R2, 18 1M
R3,8,11,13,15,21 1k
R4,5,16,17 100k
R6 68k
R7 47k
R14 270k
R19, 20 18k
POTENTIOMETRES
RV1 47k lin trimmer
RV2 1M lin trimmer
RV3 100k lin trimmer
CAPACITORS
C1,6,10-12 1u 16V electrolytic

PARTS LIST

C2,3,8,9 100n Polyester

Cc4 33u 16V electrolytic
C5 100n ceramic

Cc7 10u 16V electrolytic
Cc13 1n polyester

c14 3n3 polyester

C15 4y7 16V electrolytic
C16 1n ceramic

SEMICONDUCTORS

a1 BC549

Q2 2N5485

IC1 LM324N

MISCELLANEOUS

RFC1 1mH or higher

SWi1 SPST min toggle -

MIC plug & skt, box to suit, battery & holder




HIGH PERFORMANCE MODULAR UNITS

BACKED BY NO-QUIBBLE 5 YEAR GUARANTEE

30 WATTS R.M.S.
INTO 8 OHMS

PROFESSIONAL
FINISH

EXTRA RUGGED
CONSTRUCTION

ONLY 5 SIMPLE
CONNECTIONS

Of all the purpose-built power amplifier modules by I.L.P., the HY50 is
understandably the most popular with those wanting to build new or up-grade an
existing hi-fi system, run a small high quality P.A. system, amplify a musical
instrument (say for practice or small range use) or use it for lab work. Its useful
30 watts RMS output into 8 ohms, its rugged construction and freedom from
heatsink worries make it the ideal all-purpose quality power amp — and it is
unconditionally guaranteed for five years! Tens of thousands are in regular use
throughout the world

... and a spec that means just what it says!

Encapsulated power amp with integral full-rated heatsink.
Input — 500mV.

QOutput 30 watts RMS/8Q.

Load Impedance — 4 to 160Q.

S/N Ratio 76dB ‘
Distortion — 0.02% from 100mW to 25 watts at 1KHz into 80
Supply Voltage * 25V. Size 105 x 50 x 25mm.

£8.33

Nothing has been overiooked in the design and manufacture of I.L.P. Modular
Units. Heavy duty heatsinks, encapsulated circuitry, no-compromise production
standards and true professional finish ensure world leadership in their field for
I.L.P. Now we have up-graded output ratings and.down-graded prices to bring
I.L.P. within easier reach of all who want the best with which to build with. Prices
reduced by an average around 20%.

Inc. VAT and postage in U.K.

Guaranteed 7-day despatch on all products

FREE POST — No stamp required when sending your order or enquiry for
information sheets.

Jl N o

ELECTRONICS LTD.

FREEPOST 4, Graham Bell House, Roper Close, CANTERBURY
Kent CT2 7EP. Phone (0227) 54778. Telex: 965780

50

I.L.P POWER AMP
MODEL HY50

ENCAPSULATED FOR
OPTIMUM THERMAL
STABIL'TY

SHORT & OPEN
CIRCUIT PROTECTION;

NO EXTRA HEAT
SINK NECESSARY

All prices inc. VAT at 15% and postage in the U.K.

HY5 PRE-AMPLIFIER
Compatible with all I.L.P. power amps and P.S.Us. In a
™ single pack, needs external pots and switches. Multi-function
equalization. Mag. /Ceramic/Tuner/Mic. / Aux. inputs. High
overload margin. Active tone controls; 500 mV out
Distortion at 1 KHz — 0.01%. Two HY5s connect easily for

stereo. £5- 34

THE POWER AMPS '
With heatsinks, full load line and thermal protection.
Distortion typically 0.05 % at 1 KHz.

HY120 60 Watts RMS/8Q 114x50x85mm £17.48
HY200 120 Watts RMS/8Q 114 x50 x 85mm £21.21
HY400 240 Watts RMS/4Q 114 x 100 x 85mm £31.83

THE POWER SUPPLY UNITS
(Split line outputs to suit 1.L.P. power units and HYS).

PSU 50 for 1 or2x HY50 £9.32
PSU 70 for 1 or 2x HY120 £15.65
PSU 90 f{or one HY200 £15.65
PSUTBO forone HY400 or 2x HY200 £26.47

% NOW-PRICES DOWN BY

R IR - R D I R D e e e
Please supply

I Total Purchase Price

I enclose Cheque []

Please debit my Access/ Barclaycard Account number.

I Name and address

Signature

F.P.48
" AN R N O D D B D T S e e
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- SPECIALS

TOP PROJECTS
Book 1 + 2: £2.50 + 25p P&P.

Master mixer, 100W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, Ni-Cad charger, loudhailer, 'scope callbrator, electronic ignition, car

theft alarm, turn indicator canceller, brake light warning, LM3800 circults, temperature.

alarm, aerial matcher, UHF-TV preamp., metal locator, four input mixer, IC power supply,
rumble fliter, IC tester, ignition timing light, 50W stereo amp. and many more.

‘Book 3: SOLD OUT!
Book 4: £1.00 + 25p P&P.

Sweet sixteen stereo amp., waa-waa, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual-tracking power supply, audio millivoltmeter,
temperature meter, intruder alarm, touch switch, push-button di p e meter,
photo timer, electronic dice, high-power beacon, electronic one-armed bandit ...

Book 5: £1.00 + 25p P&P.

5W stereo amp., stage mixer, disco mixer, touch organ, audio limiter, infra-red intruder
alarm, model train controlier, reaction tester, headph radio, STD timer, double dice,
general purpose power supply, logic tester, power meter, digital voltmeter, universal
timer, breakdown b heart rate , IB metal locator, temperature meter ...

Book 6: £1.00 + 25p P&P.

Graphic equaliser, 50/100W amp. modules, active crossover, flash trigger, “Star and Dot”
game, burglar alarm, pink noise generator, sweep oscillator, marker generator,
audio-visual metronome, LED dice, skeet game, lle detector, disco light show ...

Power Ampiiner Modules.....62 Soumd

CCTV Camera........ Headphone Adaglor
LD Dice.... Sound - Light Fash Trigger

Stars & Dots [ogic Game..... Lightshow
Active Crossever.... Hear aod Tell Unit

 Piok Noise Generator......6SR Mewitor

i Sweep Oscifiator..... Steres Simulater

electronics
tomorrae, %

A SPECIAL EDITHIN FROM

tay

WHATS
HAPPERING IR
ProproinPUS |
MLFiCaoaimars,

ELECTRONICS TOMORROW
Comprised entirely of new material, the
edition covers such diverse topics as Star
Wars and Hi-Fi! The magazine contains
projects for everyone — none of which
have appeared in ETI — and a look at the
future of MPUs, audio, calculators and
video. How can you not read it?

75p + 25p P&P.

Display Systems
Digital instruments
Transmission Links
Scopes & Recorders
Control of Power

ELECTRONICS — IT’S EASY
Books 1,2 & 3.

Our successful beginners series came to an
end some time ago now, and the whole
series is available from us in reprint form.
The three books between them contain all
the information presented in the series
(sometimes in more detail!) and together
form an excellent starting point for any-
«one interested in learning the art of
electronics.

£1.20 + 25p P&P each.

ORDER FROM

FROM THE PUBLISHERS OF
ELECTRONICS TODAY INTERNATIONAL

El
CIRCUITS
No2

£1.50

ETI CIRCUITS

Books 1 & 2.

Each volume contains over 150 circuits,
mainly drawn from the best of our Tech-
Tips. The circuits are indexed for rapid
selectlon and an additional section is
included which gives transistor specs, and
plenty of other useful data. Sales of this
publication have been phenomenal —
hardly surprising when the circuits cost
under Ip each!

£1.50 + 25p P&P each.

o Syt dejpn

T ' # TOP PROJECTS
Book 7: £1.25 +25g P&P.

ER II loudspeaker, C

control, bass enhancer, continuity tester, bench

supply, LCD digital multimeter, digital frequency

&

Specials Modmags Ltd, 145 Charing Cross Road, London WC2

Postage and packing also refers to overseas. Send remittance in Sterling only.
Please mark the back of yourcheque or PO with your name and address.

meter, wide range oscillator, ETI wet, egg timer,
house alarm, porch light, torch finder, light dimmer,
IB metal locater, electronic bongos, puzzie of the
drunken sailor, race track, ultrasonic switch, tic-tac
radio, rev counter, Transcendent 2000, spirit level.

D phaser, 3-channel tone

from
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microfile..............

Henry Budgett, our busy micro-man, takes you on a tour of the latest shows and brings
you up to date with the latest developments. Need a toolkit for your Pet?

IT'S BEEN one of those months,, if you know what |
mean. You don't? Well the summer just seems to
explode with things to do and places to go, so some of
the items covered in this month's column are gust a little
late. Taking things chronologically, it helps. | shall start
with the Microcomputer show. One short sentence can
_describe the overall situation. It was very hot and very
busy!

Apparently the air conditioning had broken down on
the Thursday but, despite repairs, it was still sweltering
hot on the Friday morning. Nothing really spectacular
was launched at the show but a large number of old
friends were to be found. My first port of call was
Technalogics, the Teletext/Prestel/BASIC system
people, who were awaiting final PO approval. Well, as !
mentioned briefly last month, they now have that
approval and will commence delivery in September.
They also had one of the rack mounting versions on
display, complete with mini floppy. After breakfast at
their stand, a quick pint, { moved round the hall to see
Julian Allason at Petsoft. Trade there was so brisk that
they had to send a truck back up to Brum twice for fresh
stocks of software. Also there was Harry Saal, the man
who brought you Cluster One, the distributed processing
system.

Lunch Break

Very thirsty work these shows, so after yet another pint
in the company of a couple of my ex-colleagues who own
a Research Machines, | carefully negotiated the rest of
the hall. The Nanocomputer was there. A lot of people
seemed to be very interested on the educational side.

Isit? Noits a UK101. Nearly the same though!
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The Nascom stand was overflowing as usual, they even
sell T-shirts now. Apparently the '2° has gone into
production at last, | wonder when we will see our review
machine (gentle hint to Kerr).

The other main centre of interest was around the
UK101. This is the redesigned Superboard |l about
which much rumour has been flying concerning legal
action over software, PCB, etc. Nothing seems to have
happend yet and the stand was certainly busy with
interested people making up their minds to buy one.

The last laugh at the exhibition went to Online, the
organisers. A friend of mine asked one of their staff
where the nearest Tube was. "' Thirty feet straight down"’
came the reply, nice one.

Words On Words

Mext in my crowded calendar comes the Word Proces-!
sing Conference, held at Wembley. The Electronic Office
seminar session that | attended was highly amusing.
Presentations were given on the how's, why’s and
wherefore's of office systems by a number of com-
panies, both British and American. However, the prize
must go to the gentleman who floored the chair with
some embarrassing comments on machine reliability
after the Wang audio-visual extravaganza. After several
seconds of embarrassed silence they decided to break
for lunch. England 1, USA O.

The companies on show all seemed to be vying for the
most far out stand, the prettiest girls, etc. and overall |
was left with the feeling that everyone had gone just a
little over the top. Among the companies there were
such giants as IBM and ICL as well as Wang and
Wordplex among many others. It seems to me that the
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NEWS

WP field is really trying to exploit a market that is just not
ready. Even the most sophisticated system will fall foul
of a naive user and then the system gets the blame.

Once again thanks are due to Online, especially to the
young lady who found me a set of conference notes after
much hunting around.

Northward Bound

Stage three of the month’s travalogue takes place not a
stone’s throw from the Mersey. Liverpool, home of the
music of the sixties and sit-coms, is also the home of
Microdigital, who are not connected with either. They
are, however, connected with microcomputers, and very
seriously at that. They are one of the few UK computer
shops to provide a full backup service in both hardware
and software. Bruce Everiss, my host for the day, is justly
proud of his achievements over the past year. They have
expanded from shop to hire company and along the road
have collected a software engineer, two hardware
designers and the largest range of computer books in the
country.

The software that they produce is mainly for local
clients and is business orientated. The sample | tried,
albeit only half developed, was very high quality indeed.
The hardware team are currently working on a series of
boards for the Nascom. The first, a relay board will be
ready soon and the next one, an analogue input board is
currently under design.

Go West Young Man
Well, West was about the only direction left so | pointed
my trusty vehicle in the direction of Newbury and went.
The reason? To see the man who has probably done
more to make the word software a household name than
anyone, Julian Allason.

Despite the fact that Petsoft is now owned by ACT he
has stayed on as a director and is actively engaged in
finding software from any number of sources. His latest
acquisition is the PET Programmers Toolkit, the goodie
for PET that | mentioned earlier. Brought over from the
States by Harry Saal and shown very briefly at the
Microcomputer show it will so impressive that | went to
see more.

Itis really a piece of firmware, machine code program
stored in a 2K PROM that plugs onto the PET expansion
port. If you have a new ROM PET you only need the IC as

/it will plug inside your machine. Apart from plugging it

An open and shut case for the AIM 65. Get yours from
Microdigital.
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in no modifications are required and you have a vast
increase in useability. If you have ever wished for built-in
utility programs then this will provide them, it replaces
about six cassette programs with single commands. |
borrowed one of the only two samples to do a report for
CT, but here are the available commands in a brief
resume.

AUTO: Automatic line numbering, any start, any
step.

DELETE: Bulk line deletion, lines specified only.

RENUMBER: Any start, any step.

HELP: Displays just what caused that syntax
error.

TRACE: Displays the last six program steps con-

tinuously, can be stopped and started at
any time during run.
STEP: Single step version of TRACE.

APPEND: Compile programs from subroutine
libraries on tape.

DUMP: Displays all variables and strings used in
program.

FIND: Finds all occurences of specified character

string in the program.
The cost of this little gem is a mere £75 for the plug
on version, £55 for the IC.

Micro Coup

The latest coup for the firm is the acquisition of an
American single board computer. Called the ACFA, it is
based on the 6808, hopefully the 6809 soon, and has
an impressive list of features. Complete with an 8K
BASIC on cassette, it has 16K RAM, expandable to 48K
RAM on-board, colour graphics using 4K of RAM, ASCII
keyboard, Kansas City cassette and an RS232 intertace.
1t will be supplied as a kit complete with PSU and case.
The manuals supplied with the system are really a
computer course on their own and have been prepared
by Dr Veronis, a well-known American author.

The Final Word

The University of Salford have asked us to let you know
about their forthcoming series of microprocessor
courses. They are all one day courses and are being held
in September. Preparing for the Microprocessors Age
(Sept 24 £40), Fundamentals of Microprocessors (Sept
25 £60) and Microprocessor Systems (Sept 26 £60). A
10% discount is being allowed if more than one course
is attended. For further details please contact Mrs
Sumners, Room 110, University of Salford, Salford M5

AWT or ring 061-736 5842 extn 449. ET
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The PET programmer’s Toolkit from Petsoft. The best thing to
happen to a PET yet!
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QUARTZ LCD
5 Function

Hours, mins., secs.,
month, date, auto
calendar, back-light,
quality metal
bracelet.

£6.65

Guaranteed same
day despatch.

Very slim, only

 SOLAR QUARTZ LCD
5 Function

A
E

Genuine solar panel
with battery back-up.
Hours, mins., secs.
Day/date.

Fully adjustable
bracelet.

Back-light.

Only 7mm thick.

£8.65

Guaranteed same day

Y

QUARTZ LCD
11 Function sum cHrono

6 digit, 11 functions. 5
Hours, mins., secs., day, .
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.

« Split and lap modes.
Back-light, auto
calendar. Only 8mm
thick.

Stainless steel bracelet
and back.
Adjustable bracelet.

Metac Price

[ QuARTZ LCD
ALARM 7 Function

Alarm

Hours, mins., secs.
Month, date, day.
6 digits. 3 flags
plus continuous
display of day

and date

or seconds.
Back-ight.

Only 9mm thick

£12.65

Guaranteed same
day dispatch

Powered from

solar panel with

battery back-up.

6 digit, 11 functions.
Hours, mins., secs.. day
date, day of week.
1/100th, 1/10th secs.
10X secs., mins.

¥ i

secs., day of week,
month, day and date,
24 hour Alarm, 12
hour chronograph,
1/10th secs., and =
lap time. Back light, |
stainless steel,

Hours, mins., secs.,
month. day, date

in 12 or 24 hour
tormat all indicated
continuously.
Monthly calendar :
display, month, year and] i
all dates i
tor any selected

Smmihicke CEELED £10.65 Thousands sold!
L M1 L Guaranteed same day dispatch M3 L
) = . ™)
MULTI ALARM FRONT-BUTTON ALARM | { SOLAR QUARTZ LCD [ALARM CHRONO
6 Digits = Chrono Dual Time, _ Chronograph with Alarm || with 9 World
10 Functions =258 6 digits, 5 flags, g (iDd‘iJ?sl Lllgnse Zone Facility Time Zones
! o 22 functions. AS———— 23 reone & * 6 digits, 5flags
* Hours, mins., secs. [ 8 = Constant dlsPIay of Sl | with * 6 basic functions
* Month, date, day A= hours a||1d mmz. plus b:t?errsabr;eckv::) * 8 further time
* Basic alarm. optional seconds : -up. e
* Memory date Z’Md%eh:i.sn‘;}?y't,o g:;_sv'fa:'c‘,','i:,"’"s * Count-down alarm.
T?la""'l Month dlatelca fon- 12 hours 59.9 secs. * Sgo;-:atchgg 9
L2 mjer::ar:n. ot aisplay in 1/10 sec. steps. in 1 /01"'65 esecso
CRACE id Splitand lap timing n L BEDG
and 5 country g ay. - e * Split and lap
one. 1‘;2%8&5909 Dual time zones. tminglmodes!
* Back light. 14 hours 59.9 secs. Alarm * Alarm
* 8mm thick. in 1710 second steps. 7% g srable 9mm thick. * 9mm thick
£18.65 Dualtimezones. $£22.65 El:;lcyela;iustable brzylcelt]n
Only 8mm thick.  Guaranteed same ’ ’
\ M5 \ Backlight. day disparch. V1B L £27.95 M7 L£29 65 ) M8
( NI Y hAYd Y
SOLAR QUARTZ LCD SEIKO Alarm Chrono  |[SEIKO MEMORY BANK Dual Time-Alarm
Chronograph LD, hours, mins, Calendar Watch M354

Chronograph

Mineral glass face
Battery hatch for
DIY battery
replacement.

Top quality finish
with fully

D 5 - s

Features and Specification

Hour/minute display Large LED display with
p.m. and alarm on indicator, 24 Hours alarm with
on/off contral. Display flashing for power foss
ndication. Repeatable 9-minute snooze, Display
bright/dim modes control Size 5 15" x 3 93" x
2.36" {131mm x 11mm x 60mm)

Weight 1.43 ibs (0.65 kg)

£9.65 Thousands sold!
Mains operated.

Guaranteed same
day despatch.

* Batteries supplied free.
* Quartz crystal controlled.

£17.95

5 function. Hours,
mins., secs., day, date
and back light and
auto calendar.
Elegant metal
bracelet in silver or
gold.

State preference.

§ £9.95
Guaranteed same day
L M 1 4 despatch. M 1 5

Sslii'w\:aﬁ.ﬂgdes' HARDLEX glass. month over adjustable bracelet.
calendar Only Smm List Price £130.00 Vo
thick. fi o
grt‘adirg:z: steel bracelet METAC PRICE ::yc:;%;:ired dates o e d Specyame
Adiustib!'e braelet. £105.00 AL, List Price £1 g 0 asMe
Metac Price in advance. .
Guaranteed same 2 Metac Price £79.50 £35.00
\ £12.65 day dispatch. M9 \ M10 &y"e:rry lie. Water resistant. V111 L
- N[ N[
[ HANIMEX HANIMEX QUARTZ LCD PRICE BREAKTHROUGH —_
Electronic Portable LCD Ladies 5 Function. ONLY
LED Alarm Clock ez litels Only 25 x 20mm and £18.95
Apeaciqiighi; 6mm thick.

OUTSTANDING FEATURES
® DUAL TIME: Local ume always

has a light for night viewing.
[ ]

(HOW TO ORDER

Service. All prices include VAT.
Metac Wholesale:

Payment can be made by sending cheque, postal order. Barclay, Access or American Express
card numbers. Write your name, address and the order details clearly, enclose 30p for post
and packing or the amount stated. All products carry 1 year guarantee and full money back 10
day reassurance. Battery fiting service 1s available at our shops. Also Electronic Calibration

Trade enquiries: Send for a complete list of trade prices and minimum order details
Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shops: 01-723 4753 03272-76545. .

1

the date and day in each time zone
CHRONOGRAPH/STOPWAT
displays up to 12 hours, 59 minul
59.9 seconds.

On command stopwatch disp

lap) time while stopwatch contin

@ ALARM can be set to any time wit
a 24-hour penod. At the designa

ible and you can set and recall any
other time zone (such as GMT). Also

CALENDAR FUNCTIONS include

freezes to show intermediate (spiit/
to run. Can aiso switch to and from

timekeeping and stopwatch modes
without affecting either's operation.

ume, a pleasant. but effective buzzer

vis-

CH
tes.

lay

ues

hin
ted
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. N Saatiacren CALLERSWELCOME sounds to remind or awaken you!
- M13 Shops open 9.30 - 6.00. J{ Guaranteed same day dispaten. V] ] 6
e - —_
North & Midlands South of England
- 67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: (01) 723 4753
| & TIME CENTRES )
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PROJECT

HIGH QUALITY

AUDIO AMPLIFIER

If you're in the market for a true hi-fi amplifier, this is the place to start. A superb
design which offers a reproduction quality equal to the very best around today.

IT HAS BEEN some time since we
featured a complete stereo amplifier
design in ETI — receivers and power
amps yes, but not a full hi-fi set-up.
When considering putting this right,
we wanted to produce a design that
could stand with the best commercial
units of the day, and yet offer a
considerable price saving over such
designs in return for the effort of
"'doing it yourself."”’

We believe our Audiophile 4000
fulfills these aspirations nicely.

Full Of Philosophy

A study of the specification will
show that our amp has no need to
fear comparison with any other unit.
That 60W RMS power rating is
deceptive too — built with our PSU
the 4000 will outperform most

FLTER-

ETI Audiophile

e ——

Qu::m

100W rated commercial designs in
terms of transient delivery, bass
quality and sheer ‘dynamics’.

Listening tests played a large part
in determining the final design, and
particular stress was placed upon
delivery of detail and elimination of
TID.

Construction is modular, and we
have housed the system in THREE
cases. Pre-amp, power amps and
pre-amp PSU. You can of course

€TI Audiophile
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ignore our suggestions and build the
whole thing in one box using one
PSU for everything. You can also
expect degraded performance if you
do! Separate power supplies for each
channel of the power amp should not
be considered optional — they are
very important to the final
specification.

The three case approach has
several advantages — not least of
which is hum reduction. Casing it »

BALANCE

.o
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C5 amdem
470n -'r
C
Q12
BDV65B
e
R25-R28
4x22R 1W
¢ ‘
2201 R4
R15-R19
INPUT 16V 82R 5x1R 1W
o - e
+
Set for 25 mA
= @25°c
output stage OUTPUT
ent
ca curr : ; > o
220y
£ + | 116V R20-R24
- — 5x1R 1W
C6  omdem
. 470n -T-
Fig. 1 Circuit diagram of the
power amplifier module for one
channel for the Audiophile 4000
amplifier.
e C7
— 212
R6
100R

The input stage of the amplifier consists of
an emitter coupled differential pair (Q4,
Q5) with a constant current source (Q1,
Q2 and Q3). The use of a constant current
source reduces distortion, as well as the
possibility of high frequency oscillation
and prevents any ripple on the positive
supply from unduly affecting the input
stage. Unequal emitter resistors (R1, R2)
allow the currents in Q4 and Q5 to be
optimised. Input lag compensation is
provided by C3, limiting the slew rate of
the amplifier to reduce high frequcncy
intermodulation. The gain of the differ-
ential pair, driving Q10 and Q11, is very
low.

Almost all the gain_of the amplifier

Sh}

HOW IT WORKS

is obtained from the parallel pair Q10
and QIl1. They are operated with series
(R13, R14) and shunt (R12) feedback,
and a constant current source (Q6, Q7).
This results in a highly linear stage.

Q9 protects Q10 and Q11 from high
peak currents or damage should a fault
occur. When the current through R13
exceeds the safe limit, Q9 conducts and
shorts out the drive to Q10 and Q11.

Bias from the output stage is set by
RVI1 and a shunt regulator (Q8). Q8 is
mounted on the same heatsink as the
output stages and stabilises the output
bias current against heatsink temperature
rise. Resistors R15-R24 in the emitters
of the output Darlingtons, Q12 and Q13,

maintain operation in their safe region
as well as reducing the chance of thermal
run away.

Protection against ultrasonic oscillation
is provided by C7 and the network consist-
ing of R25-R28 and (5, C6.

Both DC and AC feedback is taken
from the output, via R8, to the negativc
input of the differential pair, the amount
of feedback being set by the ratio of R8
to R7. C4 increases the feedback, and
therefore decreases the overall gain, at
very low frequencies. The feedback also
automatically holds the DC output voltage
at close to zero volts.
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PROJECT: Audio _Amplifier

Inside the power amplifier case. The power supply for each channel sits on the right
of the enclosure, and the rectifier board and de-thump board sits on top of the
transformers. Note the screen between channels and the screening between
modules and PSUs. Don’t be tempted to use a single PSU for both amps — this will
degrade transient performance to a considerable degree.

——SPECIFICATION -POWER AMP

PowerOQutput . ................. 60 watts into 8 ohms (¥40V supply)
Frequency Response . .. ................. 10 Hz to 100 kHz ¥0.5 dB
Input Sensitivity . . . ... ..., ... . . ... 500 mV rms for 60 W output
Humand Noise . ................ better than —110 dB on full output
(dependent on power supply)

Feedback Ratio . ...................... [ 35dB
Distortion . . .. ............... at 1 kHz, 30 V p-p output into 8 ohms,
Closed Loop . ......... .. ..o 0.04 %

(open loop 1 %)

Stability: The amplifier was found to be completely stable when operated into
reactive loads consistingof R+ C, L + C and pure L

Intermodulation (calculated values) . . at tkHz, 30 V p-p output into B ohms,
3rdorder . ............... less than 0.015 %
Bthorder ............... less than 0.0023 %

(Intermodulation reduces with reduced power)
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this way is a good 6dB better than
the cheaper alternative is likely to be.
Separate PSUs for the power and
preamp also avoids LF instability
caused by supply line droop when
the output pair draw heavy currents.

Preamp Pondered

The requirements for the control
section of the system were set down
after many hours of office discussion.
In fact it would be fair to say that it
evolved rather than was conceived.

There is still much discussion
around the subject of tone controls
and filters in amplifiers. A strong
lobby exists to dispose of them
completely, indeed in systems of the
highest quality and in good listening
conditions they have little to do with
accurate sound replay.

However as most (nearly ail) hi-fi
falls far short of this level we have
included them on our PCB. Also
present are loudness, mute, low cut
and high cut filters — the latter being
of low phase shift variety at sensible
turnover frequencies. These can be
omitted from the final unit as you
will. On our prototype, no loudness
or mute facility was included, as you
can see from the photos.

The MC input is in fact not RIAA
equalised, to allow for connection of
a head ampilifier, one of which would
almost certainly accompany the
cartridge. We are working on a
design for a mains powered unit
ourselves and will present this at a
later date, in a style to match the
Audiophile.

The disc pre-amp section of an
amplifier must be capable of
handling very high input signals
before clipping to preserve dynamic
range — especially when used with
head amps — and ours can take
400mV ptp before clipping.
Dynamic range>> 100dB).

Powertul Discussion

This power amplifier offers a
significant improvement in
specifications and ease of
construction over most kit amplifiers
offered to date. It has been designed
particularly with low transient
intermodulation distortion in mind.
Although a difficult parameter to
measure, transient intermodulation
distortion is an inherent characteristic
of many amplifier designs —
especially those which incorporate
large amounts of feedback to even
out frequency response and reduce
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—PARTS LIST——

POWER AMPLIFIER (each channel)
RESISTORS all %W 5% unless marked

R1,6, 11 100R
R2, 4,7 82R

R3 33k
R5, 8 3k9

R9 10k
R10 22R
R12 22k
R13, 14 12R
R15-R24 1R 1W
R25-R28 22R 1W

POTENTIOMETERS

RV1 100R trimmer
CAPACITORS

C1, 4 220u 16V

C2 470p ceramic

C3 470n tantalum
C5.6 470n polyester
C7 2u2 polyester

SEMICONDUCTORS
Q1,2,4,5 BC5567 ¥

Q3,6 BC559

Q7 BD140

Q8. 10, 11 BD139

Q9 BC549
A completed module — fitted with phono socket input. This is Q12 BDV65B or TIP142
optional, and if omitted wire direct to the foil side of the board. Q13 BDV64Bor TIP147

Below: — Fig. 2. Component overlay for the amplifier module.
MISCELLANEOUS

2A Fuse 2 off) with holders, insulating kits for Q8, 12,
13 heatsinks, brackets, spacers, PCB

BRACKETS FOR
MOUNTING
HEATSINKS

(see opp. side PCB) OUTPUT

|
i
:

i
X
-
-]
R j

i
X
ot
~
¥

— ———
1 b™ R15 P 1B i s
HEATSINK : ) INPUT SOCKET
-m IF USED
—_ i )
RV1 !

-~ R24 i T g 1

- e——— &' & cé i

- R23 - LINK ON

N=— UNDERSIDE

- R22 .- OF PCB

- R21 e

o R20 - [ J q
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LOW TID?

Looking at the circuit and a quick
glance at the specifications, there’s
little in the circuit that looks out-
standingly different from others. So
what makes this amplifier special?

The difference in concept that
makes this amplifier unique is the
use of a very linear, high gain driver
stage (Q10, Q11), with a constant
current source (Q6, Q7), so that the
gain of this stage is dependent upon
the input impedance of the output
transistors. However, their input
impedance is dependent upon their
gain, and therefore the gain ‘of the
amplifier stage is dependent solely
upon the characteristics of the out-
put devices.

Series and shunt feedback is used
with Q10 and Q11 which results in a
highly linear stage with a very low
input impedance (about 28 ohms).
The gain of the differential pair when

PULSE TESTING

Operation into severely reactive loads was
examined by looking at the ac component
of the Vbe of Q10 as a measure of the ‘over-
shoot’ of the loop and to see if transient
overload occured.

f=1kHz. CRO is 0.2 mS/div. Output is
30 V into 8 ohms.

Upper trace 10 V/div. Output into 8
ohms,

Lower trace 10 mV/div. Vbe of BD139
gain stage. No evidence of transient overload
was visible.

fed into this low impedance is close
to unity, so almost all the gain of the
amplifier is concentrated in Q10 and
Q11.

Provided the phase shifts in the
differential pair and the gain stage
are negligible the feedback loop is
unconditionally stable. -

There are two other design
features which result in low TID.

The total open loop (feedback
disconnected) distortion is only 1%
at 30 V p-p output. So, very little
feedback is necessary to reduce this
to an acceptatle level.

Protection of the output transis-
tors is done by fuses, rather than
electronically, and very high trans-
ient currents can be fed to the
speaker without being affected by
the (inevitably) non-linear impedance
of an electronic protection circuit.
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Audio Amplifier

harmonic distortion. The heavy
feedback ‘school’ of design produces
an impressive list of specifications —
but the difference to the ear between
such an amplifier and one designed
for low TID has to be heard to be
believed.

The design of the power supply

can mean the success or failure of an
otherwise well-designed amplifier.
The supply voltage shouid be
well-regulated, varying less than
10% from no load to full load, and
be able to supply high peak currents.

However, if a voltage regulator is
employed it too must be capable of
delivering the very high peak
currents occasionally demanded.
This necessitates an expensive
regulator device and large, expensive
filter capacitors.

The alternative is to use a fairly
large transformer and large value
filter capacitors on a capacitor-input
bridge rectifier. This is what we
chose.

Powering Supplies

The circuit given here shows a
power supply suitable for supplying a
stereo amplifier using two of these
modules. The filter capacitors C8 and
C9 consist of two 15000 uF, 60 voit
electrolytic capacitors. This is the
minimum value we would
recommend. ] !
The power supply output should
be limited to a peak DC voltage of
about 40 volts (for 60 W output). A
C-core transformer will generally
improve the hum and noise output
figures apart from having a reduced
field, thereby reducing possible hum
pickup problems.

If the amplifier module is to be
used with a 4-ohm speaker system
the supply voltage must be limited to
about 30 volts maximum, otherwise
the output devices will attempt to
deliver 100 watts followed by rapid
self destruction!

Adventurous constructors may
wish to try adding a second set of
Darlington output devices, with their
own emitter resistors as per the
circuit, connected in parallel with the
original pair. This combination may
supply 100 watts or more into a four
ohm speaker load. This technique is
also recommended if you are
contemplating driving highly reactive
loads such as electrostatic
loudspeakers. >
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PROJECT:Audio Amplifier

R3 <A4 ;g?,“

e

5k6 < 5k6 +15 V to 2nd

Channel Disc Amp. =

NOTE

ONE CHANNEL ONLY SHOWN
COMPONENTS NUMBER FROM
100 UP FOR 2nd CHANNEL
SWITCHES AND POTS ARE

ca

NUMBERED AS FOLLOWS
SW1b, SW2b, SW3b,
SW4b_ SW5b, SW6b,
RVib AV2b, RV3b RV4b.

PHONO:  R2
INPUT 1k

%
O

TUNER AUX T ayxa  TAPE

A
[ R24

120R

R11
220k

VOLUME

TAPE ==

STEREO/MONO =
ON 2nd CHANNEL

-I-CZ!

Ixoo«‘ I;gev w32

+15V YO 2nd =
CHANNEL

+[ c22 T

R28
12k

cie
4T R3p €20 R

RV3a k8 2n2 A2

LIN

OUTPUT TO
IPOWER AMP

I
L)

C29
220,
28V

Fig 3. Circuit diagram of one channel of
the preamp. Add 100 to all component
numbers for second channel.

‘HOW AT WORKSH

The signal from a magnetic cartridge is
fed to the base of Q1 via a low pass filter
(R2 and C1) for attenuation of radio
frequencies. Q1 and Q2 form a differential
pair, each half operating at low collector
current to minimise noise. The output of
the differential pair is taken from the
collector of Q1 and further amplified by
Q3. Feedback is taken to the base of Q2,
the negative input of the differential pair,
through the RIAA equalisation network.
Overall gain of the phono stage is set by
the ratio of the feedback network imped-
ance to the value of R6.

Subsonic bass roll-off of 6 dB/octave, to
conform to the new IEC 65 specification,
is achieved by a high pass filter consisting
‘of C8 and RV2.

Output from the disc preamplifier is
then fed via the Source Switch (SW5),

OuT  MON R25
~ 120R
l r% 100 R cha J—fgg —‘SVO
+7] 25v 100n JT 25"
15 V to 2nd = -15V TO 2nd I I
Channel Disc Amp. CHANNEL
Distortion . . ........... 0.015% at 1 kHz Output . .............. 7 V p-p before clipping
0.015% at 10 kHz :
{For all inputs, with 500 mV Tapeoutput. . . ......... 150 mV RMS
RMS output — distortion is
mainly 2nd harmonic). Sensitivity . .. ... ....... For 500 mV RMS output
phono: 3 mV RMS
other: 150 mV RMS
Hum and Noise. . . . ...... 83 dB unweighted (Phono overload level
(With respect to 10 mV is 400 mV p-p).
phono input).
Tonecontrols. . . ........ Bass: + 13 dB at 50 Hz
Treble: + 11 dB at 10 kHz
Frequency Response . . .. .. Phono:
Within 0.5 dB of RIAA Filters. . .. ... ...v.... High: 6 dB/octave,
from 20 Hz to 20 kHz —3 dB at 5 kHz
(Follows new 1EC curve). Low: 6 dB/octave,
—3 dB at 100 Hz
Other inputs:
20 Hz to 20 kHz £ 0.5dB Loudness. . .. .......... 8 dB boost at 15 kHz
and 10 kHz.
Subsonic rolloff:
6 dB/octave below 20 Hz Mute switch . . . . ........ 20 dB attenuation

Tape-Source switch (SW6), R15 and the
volume control (RV2), to an emitter fol-
lower, Q4. This emitter follower presents
a high impedance for the aux inputs and a
constant impedance for driving the filters.
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When switched in, the loudness net-
work boosts the high and low frequencies
with respect to the midrange. In actual
fact, all frequencies are attentuated but
the midrange is attenuated more. When
the loudness is switched out, R16
approximates the impedance of the net-
work.

Muting is achieved by switching R14 to
earth. The ratio of R14 to R13 sets the
attentuation to 20 dB. C11 shunts high
frequencies to earth for high cut, while
C10 reduces low frequency content when
switched in, providing low cut.

A second emitter follower, Q5, present:
a constant impedance source to the tone
control stage.

A Baxandall tone stage is used here, a
common circuit in many designs. Q6 is a
gain stage with a bootstrapped collector
load, via C28, to the output. Bootstrap-
ping increases the gain by increasing the
effective collection load impedance. Q7 is
an emitter follower connected directly to
the collector of Q6. This provides a very
low output impedance. DC bias for Q6 is
taken from the output.

Some of the output signal is fed back to
the tone controls and split into high and
low frequencies by RV3 and RV4. By
adjusting the controls the percentage of
the input to the negative feedback signal
appearing at the base of Q6 can be varied,
thereby varying the overall gain of the
amplifier at either high or low frequen-
cies. The gain of the tone stage is set by
the ratio of R37 to R38. As R38 is reduced
in value the negative feedback is reduced
and therefore the overall gain is in-
creased.

To preserve the very low output
impedance of the pre-amplifier the
balarye control is placed ahead of, rather
than after, the tone stage.

Power supply filtering and decoupling
is provided by 1000u capacitors and resis-
tors in each rail.

Construction — Preamplifier

Assemble the PCB as per the

overlay, checking carefully the
polarity of al! semiconductor and
polarised components. Only attem pt
to wire the board to the chosen
controls once you are satisfied that all
is well. Check VERY thoroughly as
mistakes now will cause quite

a few headaches.

Above: the finished preamplifier unit.

Below: the PCB some way into construction.

Use only good quality screened
audio cable for wiring between
controls and board and keep the runs
as short as you can. As there is no
mains within the enclosure hum
should not be a problem.

The PSU similarly is relatively
simple to put together, but watch
that mains wiring and make SURE
the case is earthed. We used cannon
connection for DC output. If you wish
to fit mains outlets to power ancillary
units, add them to this box, but
watch the rating of the switch if it is
to control everything.

When switching on don’t forget
the "de-thump’ circuit which will
cause an agonising silence for several
seconds after switch on!

Construction — Power Amps

All components are mounted on a
PCB — including the output devices.
This method of construction is
recommended. The module has been

@ A X %
T ‘93 «:\

i -8 & en B

designed so that it is mechanically
simple to assemble, much simpler
than our ETI 480 module.

Firstly, assemble and solder all the
components on to the printed circuit .
board with the exception of Q12,
Q13 (the output Darlingtons) and
Q8. Carefully observe the polarity of
all the electrolytic capacitors and
orientation of the transistors.

The board is mounted hard
against the heatsink using small
right-angle brackets. Be careful to
avoid shorting the ends of the one
ohm emitter resistors, R15-19 and
R20-24, to the brackets.

If the module is to be mounted in
a chassis the bottom (copper) side of
the board shouid be 25 mm above
the bottom of the heatsink. This will
allow the use of 25 mm spacers to
support the ‘input’ end of the board
{furthest from the heatsink).

Once the board is attached to the
heatsink the output Darlingtons, Q12
and 13, and Q8 may be mounted.
Insert them in the board and then
press them back against the heatsink
to form their feads to the right shape.
Do not solder their leads yet.

Smear heat conducting compound
on either side of the mica insulators
(don’t use too much though) and.
insert these between the devices and
the heatsink.

Assemble the washers and
mounting bolts for these, finally
checking with an ohm-meter that
there is not a short circuit between
the metal tags (collectors) of the
devices and the heatsink.

The input connection to the
module is via a length of shielded
cable soldered directly between C1
and the board common.

The power supply and speaker
connection are soldered directly to »
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Fig 4. Component overlay for the pre-amp section of the 4000. Links X and Y are screened cable links to the ‘phono’ input of the selector.

Preamplifier
RESISTORS — all %W 5%

R1.6

R2.9

R3, 4

R6

R7

R8

R10, 31, 36, 37
R11, 12,21, 22,35
R13, 32,33
R14

R15, 23, 26
R16

R17-20

R24, 25

R27

R28, 29

R30

R34

R38

POTENTIOMETERS
RV1
RV2
RV3
RV4

47k
1k
5k6
470R
22k
390k
2k2
220k
10k
1k5
4k7
8k2
15k
120R
220R
12k
6k8
820k
390R

50k lin

50k dual log
100k dual fin
25k dual lin .

PARTS LIST

CAPACITORS
C1
C2.3.7.22.24
C4,14
C5,10

C6, 26
C8.16

C9. 27,28
C11, 20
C12.13
C15,17, 25
C18.18
C21,23
C29

SEMICONDUCTORS
Q1, 2, 4-7

Q3

LED

SWITCHES ;see text)
SW1-4, 6
SWS

SW7

MISCELLANEOUS

100p ceramic
100u 25V
3n3 polyester
10n polyester
22p ceramic
220n polyester
10u 25V

2n2 polyester
33n polyester
1u 25V tantalum
47n polyester
100n polyester
220u 25V

BC109, BC549
BC179, BC559
TIL 220 or similar

DPDT toggle

2 pole 4-way rotary
(screened)

SPDT toggle

PCB, case, phono sockets, screened cable, spacers nuts

and bolts etc.

Add 100 to component numbers for other channel

Note: the PCB foil patterns for this project can be obtained from
ETI offices at 145 Charing Cross Road, London WC2. The pre-amp
PCB is far too large to print. The power and module appears with

the rest of the foil patterns later in the issue.
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the appropriate copper lands on the
underside of the board.

The 'earthy’ side of the speaker
must be returned directly to the zero
volt connection of the power supply,
as close to the filter capacitors as
possible (preferably direct to the
negative terminal). Do not connect
this side of the speaker to the
amplifier board.

Setting Up

Once the amplifier has been
assembled and carefully checked, the
bias current for the output devices
must be set. Remove the fuses, F1
and F2 and connecta 100 ohm
resistor across each fuse holder.
Remove any input signal. Connect
the power supplies and measure the
voltage drop across each of these
resistors. Adjust the trim pot RV1 for
a reading of 2V5 across each

resistor. This corresponds to a bias
current of 25 mA. The reading
should be nearly the same across
each resistor. Next check that there is
no DC voltage across the output
terminals.

If the reading across each of the
resistors cannot be adjusted, or if
there is a DC voltage across the
output greater than one volt then
there is a fault and the fuses should
not be inserted.

it all is well, remove the two
resistors and insert the fuses.
Connect the speaker and away you

go.
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Power Supply

A completely separate PSU is used
for each channel, as the performance
is thus greatly improved at what
amounts to a small cost increase.

Assemble both the PSUs first and
test thoroughly before connection to
the power amps. Make sure that
within the common enclosure the
actual amplifiers are well screened
from the mains carrying circuits. See
photos for guidance.

DO NOT use DIN loudspeaker
plugs for the output. Screw down
terminals are all we would
recommend, fastened as tightly as
your fingers will allow! The amplifier
itself is stable into any load, and so
special cable CAN be used, but quite
frankly RS 20A is just as good
subjectively and neither as expensive
nor as awkward to drive. A better
deat all around.

. wa e B
Mg e oda

s

Above: the rear end of the 4000
system. Note the use of Cannon connec-
tors for power.

Right: fitting the power amps into the case.
Here phono sockets have not been used,
and stand-off pillars are employed to match
up to the heatsinks cut into the side of the
case.

[ DISTORTION MEASURED

H

BUYLINES ==

o
o

T
|
|
!
!
|

DISTORTION

The cases chosen for the Audiophile Preamp transformer 15-0-15 type 749. SRR S ) ) 8 1) ) O
amplifier was obtained from West Amplifier module transformer 30-0-30 L] !

Hyde Development (see below for at 2A (also available from Electro- °’”:~;:-:?;tit? —=
address) from their CLASSIC 2 range, value, type GP602). vos et — T
order as CL2 CDL (preamp case), All other components used are readily il '

CL2 CGL (amplifier case), CL2 AES
(preamp PSU case).

The following items are available from
Watford Electronics: —

TIP 142, TIP 147.

Hi-fi type switches, type TS14, TS15.

available from major stockists that

advertise in this issue.

West Hyde Development, Unit 9,
Park St., Industrial Estate, Aylesbury,

Bucks. HP20 1ET. J
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Fig 5. (Above) power output disto rtion for
the Audiophile 4000 power amplifier.

63



TSR #
e — e — e ———————————
O— T
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\2/4|2\V D1-D4 = -0 +38V
SW1 FS1
1 24 .
33n
240V R1
9 L,, 22
=
> 3— T 3
15000u
N
L LED 1
N N v
D 7 4 — G

Ue

4
15000u

—

HOW IT WORKS

FS2
e 2A
a7k
NOTES:
D1-D4 ARE 1N5408
; Q1 IS BC548
+ D5 IS 1N4004
c5
47u
—0 oV

Right: inside story of the pre-amp
supply casing

.\)——-_O out

I LEFT SPK
IN

N o ouT

l RIGHT SPK
IN

Fig 6 (above) circuit diagram for the
power amplifier and de-thump sections
of the Audiophile

Both supplies are fairly standard circuits.
The pre-amp PSU uses IC regulators to
achieve good stabilisation. The capacitors
C3, C4 on the output arc to prevent
interference reaching the pre-amp rails.
The power amp PSU incorporates two
massive smoothing capacitors C3, 4.
These should not be reduced in value.
Indeed if the case chosen — and budget —

will allow higher values will show advan-
tages in sound output.

The transistor Q1 is part of an ‘anti-
thump’ circuit which functions thus: as
the power rails come up toward voltage,
capacitor C5 charges via R2. Q1 conducts
and pulls in RLA1 thereby connecting the
loudspeakers.

IN ouT

Fig 7 (below) pre-amp power supply
circuit.

SWia \
L a ° 1c1
o0—— | 4HT1 -0 +15V TO PREAMP
t T p
: 1
+
! Ly
D2 .
X I c3 Tos
100
a0y | u 470n 10u TANT
INPUT | L |
l ) > ~O COMMON EARTH POINT
l
| D3 R1
+ gg 1k0
[} -—
| c2 ca Ccé
SW1b . 1000u $Fon 10u TANT
N OO ]
D4 GND X
LED 1
l N ez fOUT | __O -15V TO PREAMP

NOTES:

E Ic1 — 7815
1IC2 - 7915
D1.D4 -~ 1N4001
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PROJECT: Audio Amplifier

To C4

To C3  +38V mme———————iic,

4[] | S Sy -

D101-D104

to €104 _ sy — < S =1

%

7101 ———&

' C103 + 38V £'2 53 '

£t © o
'3 % :

Fig 8 (above) component overiay for - &

bridge rectifier and de-thump circuitry.

Above right: the finished article

Fig 9 (below) component overlay

for the pre-amp supply.

MAINS EARTH
4 B

e +15V TO PREAMP

——————ps——— L ED 1 ANODE

—— OV TO PREAMP
COMMON EARTH POINT

i

“ LED 1 CATHODE
I“ P———t———— 15V TO PREAMP
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—PARTS LIST—

PRE-AMP SUPPLY

CAPACITORS

C1,2 1000u 35V

C3. 4 470n polyester
C5, 6 10u 25V tantalum

SEMICONDUCTORS

D1-4 1N4001
1C1 7815
IC2 7915
LED TIL220

MISCELLANEOQUS

SwWi1 DPDT mains

FSI 500mA

TRI 20-0-20V secondary
PCB and hardware, case etc

R1 1k W

POWER AMP SUPPLY

CAPACITORS

C1 33n 240V AC
C2,5 47u 63V

C3. 4 15000 63V

SEMICONDUCTORS

D1-4 1N5408
D5 1N4004
Q1 BC548
LED TIL220

MISCELLANEOUS

R1 470R 1W, R2 47k %aW,, T1 30-0-30
secondary, FS1/2 2A quick blow. RLA1 2
pole changeover 12V coil 2A contacts, R3
2K2 1w,
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What to look for in the November issue: on sale October 5th

TECH TIPS SPECIAL

Tech Tips has always been one of the most popular
features of ETI. We're certainly not short of contribu-
tions. We thought it was about time we gave Tech Tips
the deluxe treatment it deserves. Next month we have an
8-page Tech Tips Special — 8 pages of your ingenious
suggestions for circuit designs.

TV GAMES UNIT

Hooked on telly tennis or football? We've been carrying
out some in-depth testing of (playing with) a TV games
unit for you to build.

You can play pin-ball, break-out and solo target
basketball. The target basketball game is particularly
difficult as you not only have to stop the ball falling off
the bottom of the screen, but also press a button to shoot
itup towards the target at the same instant as it hits your
bat.

Break-out proved to be the star of the system. You
gradually knock bricks out of the wall until your ball
breaks through and hits the rear wall. It bounces back at
break-neck speed and — shock, horror — your bat has
shrunk to half size. If you manage to clear the screen,
another wall springs up.

The sneaky part is that when you reset the unit, the
last score is also displayed on the screen along with your
current score. So, of course you have to beat your last
score — even if you have to play all night. It's addictive.

MICROWAVE OVEN
LEAKAGE DETECTOR

HALF- :
ALF-SCALE : BEWARE  FULL SCALE

o

GOT A LEAKY MICROWAVE OVEN?

You don’t know, do you. If you use a microwave oven a
lot, you'll naturally want to know how much radiation is
leaking out to your kitchen. If you glow in the dark,
you've got a good idea already.

To put your mind at rest, build our microwave oven
leak detector. It couldn’t be simpler
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KEEP YOUR ROLLING STOCK
UNDER CONTROL

We present the ultimate in train controllers. Need
something to do on the long winter nights? Do your train
set proud with the latest miracle from our design team's
secret development lab. — somewhere in Charing Cross
Road.

The central control unit gives you exceptionally fine
speed control without the overheating problems you can
expect from inferior designs. There's a built-in track
cleaner to strip nasty oxides from the track and you can
choose either conventional or push-button control

OK, so now you've got the train trundling along on
gleaming rails, but how do you tell it where to go? A
capacitor discharge unit allows you to control up to 16
sets of points or relays.

If you prefer to put your feet up while bringing the
8.10 to a graceful halt, there's even a two-wire hand
controller that lets you control four complete systems
(tracks) and shows you which set of points is selected for
switching.

Full details of this major model railway project will be
in the November issue of ETI
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THE LM10 -
APPLICATIONS

Following on from last month’s introduction, Ray Marston takes a closer look at the
revolutionary LM10 amplifier, and comes up with a whole stack of practical

THELM10 1S A REVOLUTIONARY new type of operatio-
nal amplifier device that is capable of operating from
single ended supplies with voltages as low as 1V1 to as
high as 40V. As can be seen from Figure 1, the device
contains an op-amp, a precision 200 mV band-gap
voltage reference, and a reference amplifier, all housed in
an 8-pin package. We introduced basic details of the
LM10 in the last edition of ETI.

REFERENCE
BALANCE QUTPUT OuUTPUT
-
7
—0 v+
2 O———{> = f
TS REFERENCE REFERENCE
. AMP OUTPUT
3 O——rtl OP-AMP +
+
200mvV.
REFERENCET R
—0 v-

Fig. 1. connections.

In this month's article we take a look at a whole stack of
practical application circuits of the LM 10,

Voitage Regulator Circuits

The LM10 is, because of it's built-in precision voltage
reference and op-amp, ideally suited to use in voltage
regulator applications. Figures 2 to 9 show a few practical
circuits of this type.

+Ve [ > 21V)

Fig. 2. The built-in reference and
amplifier are used to generate a
200 mV to 20 volt potential that is
fed to the input of the op-amp,
which is configured as a voltage
follower and boosts the available
output current to about 20 mA.

Vout
200mV TO 20V
0 — 20mA

< sly
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applications.

+Ve (> 22V)

Fig 3: the reference and amplifier produce a fixed 20 volts, which
is fed to pot RV1. The op-amp and Q1 are configured as a voltage
follower, which boost the 0-20 volts output to current levels up
to several hundred milliamps.

c1 +Ve (> 5V2)

Fig 4: the op-amp input is derived directly from the 200 mV
reference, to give a 5 voit output. Fig 5: the op-amp input is
derived from a 0-200 mV reference, to give a 0-5 volt output.

C1"
o A—d

+Ve (> 7V)
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FEATURE

+Ve (> B3V)

—0

NOTES:
Q1-Q2 ARE 2N3064
Q3 1S 2N3085

Vout = 200mV {R1 + R2)
R1

.>m
2N3085

Vout
& 0-1AMP

[t
~N
[
Uy

<

e R2

c
moT
o I

Figures 6 and 7 show how the LM 10 can be used in the ‘floating’
mode, to generate high output voitages. Note in both of these
circuits that the IC is used in the ‘shunt’ mode, with load
resistor R3, and that only a few volts are developed across the
LM10 itself.

+Ve { > 260V)
. o
R3
100k
Vout= 200mV (R1 ¢+ R2} . o
R 2N3438
NOTE:
D3 D1.04 ARE 1N467
D4
Q2
288513
R4
ok
> - »
R1 L T
+
Vout
c2 =
260V
10u 0-15mA
€1 ke R2
100 M5

The LM10 can be used in a wide variety of voltage,
current, and resistance-sensitive fault-indicator circuits
with audible or visual outputs. Figures 10 to 23 show
examples of circuits of this type.

In Figures 10 to 17 circuits, the op-amp is used as a
simple voltage comparator, with its output feeding to
either a LED indicator or an audible warning device via a
suitable current-limiting resistor,

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979

+Ve (5V5 TO 7VB)

R3
100R

Vout

o

mn

Figure 8: a simple example of the use of the LM 10 as a 5 volt
shunt regulator. Fig 9: how the IC can be made to act as a

negative voltage regulator.

c1 & Vout

INI -1[V

Vout= —200mV (R1}
R2

1
BC108

%
U —Ve (—12V5 TO —18 V)

O

+Ve { > Virig)

2N
Lmioc 2
4
3|4 8
v
1
R1
Vin LED1
1200mV TO 40V) -
R2
10
i v

Fig 10: over-voltage indicator circuit, the test voltage is fed to
the non-inverting terminal of the op-amp, and the trigger
reference voltage is produced by the LM 10’s voltage reference
and reference amplifier and is fed to the non-inverting terminal
of the op-amp.
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Vel>veigl

Vrig = 200mV (R1 + R2)
2 \ R2
-~J7
\

8
LI
M10C n
E P R3
20mA CURRENT
1 LmMIT
Vin
{200mV TO 40V} B1
R2
1k0
v
mn®

"Fig 11: An alternative approach is used in the over-voltage circuit

here. A 200 mV reference is fed to one input terminal of the
op-amp and a potential-divided version of the test voltage is fed
to the other.

+Ve (2.6V TO 40V)

Virig = 200mV (R1 + R2)
R2

Rl

Vin (200mV TO o) B2
10k

min v

Fig. 12: under-voltage circuit is similar, except that the op-amp
input connections are transposed. A feature of both of these
circuits is that the LM 10 supply voltage must be greater than the
required trigger volitage.

+Va (25V TO 40V)

Vtrig = 200mV (R1+ R2}
R2

R1

A3
20mA CURRENT
LMt

oV

m

Fig 13 (above): precision under voltage indicator with LED or
audible waming. Input sensitivity ~50k/v.

Fig 14 (below): precision over voitage indicator with LED or
audible warning.

+Ve (2.5V TO 40V)

terig = 200mY
- R1

1%0 3

R3
20mA CURRENT
LIMIT

R1

AUDIBLE
WARNING
DEVICE

[
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+Ve (2.6V TO 40V).

trig = 200mY_
R1

A
20mA CURRENT
LT

R1

N [RE

ov

m

Fig 15 (above): precision under current indicator with LED or
audible warning device output.

+Ve {25V TO 40V} .

NOTE:
R1= CADM!UM%ULPNIDE PHOTOCELL
R

ntc THERMISTOR, WITH 500R TO
9k0 IMPEDANCE AT TRIGGER
6 LEVEL

R6
20mA CURRENT
LMY

LED1

P4

AUDIBLE
WARNING
DEVICE

ov
I mn

Figures 16 and 17 show precision circuits that can be triggered by
any paramters, such as light or temperature levels, that can be
sensed by a resistive element. In these circuits, the resistive
element forms part of a Wheatstone bridge that is powered from
the LM10's voltage reference amplifier, and the output of the
bridge is used to activate the comparator-connected op-amp. in
the examples shown, the bridge is powered from a 2V2 source.

+Ve {25V TO 40V)

0

NOTE:

R1 = CADMIUM-SULPHIDE PHOTOCELL
OR

nts THERMISTOR WITH 500R TO
90 IMPEDANCE AT TRIGGER
LEVEL .

R6
20mA CURRENT
LM

b= = ——

LED Y
=7
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: FEATURE:The LM10 ~Applications

Remote Amplifiers And 2-Wire Transmitters

One of the most interesting aspects of the LM10 is its
suitability for use in remote-amplifier and 2-wire trans-
mitter applications. The device has an output current
drive capacity that is a couple of orders of magnitude
greater than the devices quiescent current value, and has
excellent supply-rejection characteristics. Consequently,
the device can operate quite happily with its output
terminal shorted to one or other of it’s supply terminals, in
which case the supply leads can be used to carry both
supply and output signal currents.

+5V

R3
1k2

._(>

MIC
3RO TO 12k ouT
(OFFSET)}

= 2v2

0

Fig 18 (above): remote 20dB volitage amplifier for use with
inductive or magnetic input devices.

+5V

R4
12

MIC
3RO TO 12k

o

”bov

Fig 19(above): remote 40dB voltage amplifier.

Figures 18 to 21 show examples of remote linear
amplifiers or 2-wire analogue transmitters. The Fig 18
and 19 circuits are suitable for use with low- to medium
impedance input devices, such as moving coil or mag-
netic microphones, etc., and the Fig 20 circuit is suitable
for use with high impedance devices such as crystal
microphones or vibration sensors, etc. The Fig 21 circuit
is suitable for use with resistive sensors.

R1
AMAM— o = o

R4
1k2

_.()

ouT
(OFFSET)
XTAL =2v2)
INPUT
DEVICE

[

Fig 20 (above): 20dB voltage amp for use with high impedance
input device.
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+5V

R1
100k R4
2 %2

LM10C ()()
3 + 8| s
1
R
?5zk , Vout

=1VS WHEN Rx = 0
=3V0 WHEN Rx = R3

R3

1k0 TO

100k

l ov

Fig 21 (above): a two-wire transmitter for use with a variable
resistance sensor.

Figures 22 to 26 show the circuits of 2-level 2-wire
‘fault-indicator’ transmitters with either resistor, LED, or
transistor outputs at their ‘receiver’ ends. Figures 25
‘to 30 show 2-wire 'fault indicator’ transmitters with either
tflashing LED or monotone audio outputs. »

Vuig = 200mV (R1+ R2)
R2

Vin (200mV TO ==}

L

Fig 22 (above): two wire precision over-voltage transmitter with
LED or resistor/ transistor output.

[13
mn

LED 1

Vtrig = 200mV (R1+ R2) (
R2 )

— AAAA— 5

R4
1k2

R1

3
R2
Vin (200mV TO oo} 10k

ot

Vout
OFF = 4v8
ON = 1V5

00 RS <;' Vout
1K5 < OFF =0V
< IN =4ave
y

Fig 23 (above): under voltage version of Figun_; 22_circuit.
Fig 24 (below): over current version of basic circuit.
LED t

ov

7

]

(—— AAAA <
ttrig = 200mV ) ¥
a1 2

1]

Vout
OFF = 4V8
ON =1V5

RS Vout
w5 OFF = 0V
ON = 4v8
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LED 1

Fig 25 (above): two wire under current transmitter with LED,
resistor or transistor output.

LED1
NOYE:
A1 * CADMIUM-SULPHIDE PHOTOCELL OR 4
nw THERMISTOR WITH 500R TO 940 (¢ -4
IMPEDANCE AT TRIGGER LEVEL Yy I —0
5 " R7
w2

Vout
OFF = 4v8
ON = 1V5
Vout
OFF =0V
a8 ON = 4v8

1k

OV

Fig 26 (above): two wire precision ‘dark’ or ‘under-temp’
transmitter with same basic outputs as previously. Transposing
R1 and RV1 makes the circuit act as a ‘light’ or ‘over-temp’ alarm.

-

9
1k2
+5v
H #/ Leor 1}
R1 '
10k |
o SPKR
——"—.— as 3R0 7O 25R
100R
o1 ¥
1NAT48 ]

NOTES:
FOR LED QUTPUT, C1 = 220n, R7 = 1MO
FOR SPEAKER OUTPUT, Ci= 10n, R7 =68k

Virig = 200mV {R5 + R6)
RE

hr

Fig 27 (above): two wire precision under-voltage transmitter with
flashing LED or monotone audio output (400 HZ).
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+5V
— e
' /j LED1
| '
SPKR
2RO TO 25R

FOR LED QUTPUT, C1 =220n, R7 = 1MO

FOR SPEAKER OUTPUT, C1= 10n, R7 = 88k

R8
100R

o

n

Fig 28 (above): over-voltage transmitter — output options on Fig
27.

+6V

R
1k2
(
) ' J) LED1 4
' 1
PN
Rg 5R
100R 3R0 7O 2
NOTES:
FOR LED OUTPUT, C1 = 220n, R7 = 1MO

FOR SPEAKER OUTPUT, C1= 10n, R7 = 68k

Itrig = 200mV_
R6

ov
mn

Fig 29 (above): under-current transmitter — output options as Fig

27.

Fig 30 (below): over-current transmitter — output options as Fig
27.

R1
10k

ENTUES

2
01
1N4148 1

3

R2
10k lin

NOT

Itrig = 200mV.

o
n

ES:
FOR LED QUTPUT, C1 = 220n, R7 = 1MO
FOR SPEAKER OUTPUT, C1= 10n, R7 = 68k
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FEATURE: The LM10 ~Applications

Meter Amplifier Gircuits

To conclude this look at applications of the LM 10, Figures
31 to 33 show a variety of ways of using the device as a

moving-coil meter amplifier.

100mV R1
10uA 10k

-0—

mn

Fig 31: the op-amp is used as a simple non-inverting amplifier,
and increases the meter sensitivity by a factor of about 100. This
circuit has no ‘set null’ facility, and can give no indication of
reverse-connected signals. The modified circuit of Fig 32

(below) does not suffer from this defect.

Fig 33 (below) how the basic Fig 32 circuit can be adapted for use
as a four-range DC millivoltmeter. Note that these meter circuits

are powered from a 1V5 cell! Not bad for an op-amp.

900k
100mV
5 R2
sW1 90K
10mV
R3
INPUT a0 —.1,.—'.'
RV2 s
k0
ImV SET fad
R4 T
%0 RS
10 R7
k8
[
By
1
SET NULL 100uA
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Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc
Minimum & Sub Miniature VOLT (Pri: 220-240V)
Milli- Ref. Price Sec: 0-19-25-33-40-50V
amps No. £ P&P Ref. Price
Voits Amps No. £ P&P
3-0-3 200 238 2.25 .60 05 102 3.25 .80
0.6, 0.6 1A1A 212265 .65 1.0 103 4.25 .95
9.0-9 100 13 1.95 .60 20 104 6.95 1.10
09,09 330 330 2351.80 .60 3.0 105 8.25 1.10
0-8-8, 0-8-9 500 500 207 2.40 .65 4.0 106 10.50 1.20
0-8-9, 0-8-9 1A 1A 2083.50 .65 60 107 14.75 1.40
0-15,0-15 200 200 236 1.80 .60 8.0 118 19.85 1.60
0-20, 6-20 300 300 214 2.40 .80 10.0 119 23.75 210
20-12-0-12-:20  700(DC) 221 3.15 .80 60 VOLT (Pri: 220-240)
'0-15-20,0-15-20 1A 1A 206 4.25 95[ Sec: 0-24-30-40-48-60
0-15-27, 0-15-27 500 500 203 3.70 .80 ‘Ref. Price
01527, 0-15-27 1A 1A 204 5.75 95| Amps No. £ PP
0.5 124 3.50 .80
12 AND/OR 24 VOLT 1.0 126 5.25 95
Pri: 220-240 Volts 2.0 127 7.20 1.10
. 30 125 10.75 1.20
Amps Price 4.0 123 12.00 1.40
12v 24v Ref. £ P& P 5.0 40 13.80 1 50
0.5 0.25 1 1.95 .65 6.0 120 17.25 150
1.0 0.5 213 2.40 80 AUTO TRANSFORMERS
2 1 71 2.90 .80 Input/Qutput Tapped 0-115-210-240V
4 2 18 3.70 80 VA - - Ref. Price
6 3 70 5.25 .85 (Watte),  No. £ P&P
8 4 108 7.10 110 20 113 2.30 80
10 5 72 7.90 1.10 75 64 3.78 80
12 6 116 8.50 1.10 150 4 6.25 95
16 8 17 1050 1.20 | Input/Output Tapped
20 10 115 13.50 1.40 0-115-210-220-240V
30 15 187 16.50 140 300 53 8.85 1.10
60 30 226 33.00 170 500 67 10.50 1.40
1000 84 18.25 1.50
30 VOLT (Pn 220-240V) Also 1300/200G/3000VA
Sec: 0-12-15-20-24-30V MAINS ISOLATING (Centre Tapped &
Ref. Price Screened)
Amps No. £ PP Pn: 1207240V
0.5 112 2.50 .80 Sec. 120/240V
1.0 79 3.25 .80 VA Ref. Price
2.0 3 5.25 .95 (Watts)  No. £ P&P
3.0 20 5.95 1.10 60 149 6.25 95
4.0 21 6.25 1.10 100 150 7.258 1.20
5.0 51 9.25 1.10 200 151 10.75 120
6.0 17 10.75 110 250 152 12.95 140
8.0 88 14.00 140 350 153 15.95 1.50
10.0 89 16.25 1.4n 1000 156 36.75 310
— 2
Please add VAT at 15% N -
Barclaycard and Access facilities L% 7a W'"éam itree!
available BAYDls :eme Bay'6495m86
k Trade and Education Welcome erne Bay /
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—SERVICE TRADING CO

WHY PAY MORE?!

MULTI RANGE METERS Type MF1SA,
AC DC volts 10 50 250 500 1000 Ma 0-5
0-10 0-100 Sensivity 2000V 24 ranges
imensions 133 x 93 x 46mm Price £7.00 plus
50p PP (£8.63 nc VAT & P}

TRIAC.
Ravtheon tag symmetnical Tnac Type Tag 250 500V 10 a}p 500 piv
Glass passivated plastic tnac Swiss precision product for long term
relability £9.25 P&P 10p (E1.56 inc VAT & P) inclusive of date and
applicauon sheet) Suitable Diac 22p.

0to 60 MINUTES CLOCKWORK TIMER.
Double pnle 15 amp 230V AC Contacts {no diwal} £1.50, P&P 30p
(£2.07 nc VAT&P) NMS

MERCURY SWITCH

Suze 27m x S5mm 10 for £65.00 P&P 30p total
including VAT £6.10. Min quantity 10
NMS

230 VOLT AC FAN
ASSEMBLY

Powerful continuously rated AC motor complete
with 5 btade 6%2'* or 4 blade 3" aluannium tan
New reduced price £3.00 P&P 65p (£4.20 inc
VAT&P} NMS

21-WAY SELECTOR
SWITCH with reset coil

.The ingeninus electro mechanical device can be
switched up to 21 positions and can be reset from
any posion by energising the reset coil
2307240V AC operauon Unit ts mounied on
strang chassis Complete with cover Price £5.50
P&P 75p (£7.19nc VAT&P) NM S

A.E.G. CONTACTOR

Tvpr LS6 L11 Con 240V 50H7 Contacts — 3 make 600V 20 amp 1
break 600V 20 amp Price £5.50 + 50p P&P (£6.90 inc VAT & P)
NMS

TORIN BLOWER

Smuh type FFB 1606 022 220 240V AC Aper
ture 10x4Y%cm averall size 16x14cm Price
£3.75 P&P 75p (nc! VAT £5.18) Othe: types
avatable SAE tor detasis N M S

24V DC BLOWER UNIT

USA madr 24V OC O 8 amp blower 1hat operates well on 12V 0 4 amp
TCproducing 30 cu ft min at normal ar pressure Maximum housing dia
110mm depth inc motor 75mm . nozzle length 19mm dia 22mm Ideal
for canbng mobile equipment car caravan etc £4.80 P&P 75p (£6.04
nc VAT R P) NMS

MINIATURE UNISELECTOR
12V 11 way 4 bank (3 non budging 1 homing) £3.00 P&P 35p (£3.48
nc VAT & Py

MICRO SWITCHES

Sub min lever m_switch type MML46 10 for £2.80.
Type 3 116M 806T 10 for £2.80 post paid (£2.88 inc VAT
Pt
BF lever nperated 20A ¢ o mt Unimax USA 10 for £4.00
olus 50p P&P (min order 10 (£5.18 nc VAT & P)
D P C Oleverm switch mig by Cherry Co USA Precious metal low
resistance cantacts 10 for £2.80. P&P 30p Total inc VAT £3.22 (min
100 NMS

HEAVY DUTY
SOLENOID

Mig by Magneic Devices 240V AC
Intermuttent operation Approx 20Ib pull at
1 28in Ex equip Tested Price £4.75 +
75p PRP (£6.33 inc VAT &P) R& T

PYE EYTHER

240V AC Solenoid Approx 1lb pull 3"
travel intermitant rating Price £1.00 P&FP
200(€1.38 Inc VATEPINM S

WESTOOL TYPE MM8 MODEL 2

240V AC Approx 1'albpullat . inch Ratng 1 Prce £1.60 P&P 20p
£1.96 nc VATRP) NMS

18 24V DC 70 obm Cod Solenoid Push or Pull Adjustabie travel to
3 160 Fited with mounting brackets and spark suppressal Size 100
x 65 x 25mm Price 3 for £2.40 + 30p P&P imun 3 off) (£3.10 inc
VAT & P

240V AC SOLENOID OPERATED
FLUID VALVE

Rated 1 ps: will handle up 10 7 p s+ Forged brass
body stainless steel core and saning ¥z v b s p inlet
outlet Precison made Brnnish mf

Price £3.50 Post 50p (£4.60 10c VAT & P) NM S

INSULATION TESTERS
(NEW)

Test to ) EE spec Rugaed metal construction
surtable tor bench or field work + onstant speed
(uich Size L 8in W 4 H 6in weight 6 1b
500 VOLTS 500 megobms
£49.00 Post B0p (£57.27 inr VAT & Py

1000 VOLTS 1000 megohms

£€55.00 Post 80p (£64.17 :nc VAT & P
SAE tor leatlpt

YET ANOTHER OUTSTANDING OFFER
Ao w IMED B0V Dub Iier wire ended capacitors 10 for £1,50 P&P 50p
(€2.30 nc VAT + P&P) (Min 10)

NMS

All Mail Orders

Also Callers at
Ample parking space
Closed Saturdays

57 BRIDGMAN ROAD CHIS

VARIABI.E VOLTAGE TRANSFORMERS
INPUT 230V AC 50/60
OUTPUT VARIABLE 0/260V AC
BRAND NEW. All types.
200W (1 Amp) fitted A/C

voit meter ... .. £14.50
0.5 KVA (Max. 2V; Amp) . £17.00
1KVA(Max. 5Amp) ... £22.50

2 KVA (Max. 10 Amp) ... £37.00
3 KVA (Max. 15 Amp) ... £45.50
5 KVA (Max. 25 Amp) ... £74.00
10 KVA (Max. 50 Amp) .. £168.00
17 KVA (Max. 76 Amp) .. £260.00

LT TRANSFORMERS

0-10V-15V at 3amp (ex new equip) £2,60 P&P 50p (£3.45 inc VAT)
13-0-13V at 1 amp £2.50 P&P 50p (£3.45 inc VAT)
25-0-25V at 2%2 amp £4.50 P&P 750 (£5.67 inc VAT & P)
0.4V/6V 24V/32Vat12amp €£18.50 P&P £1 90 (£23.46 nc VAT &P)
0 6V/12Vat 20 amp £14.70 P&P £1 50 (inc VAT £18.63)
0-12V a1 20 amp or 0-24V at 10 amp £12.00 P&P £1 50 (£15.83 inc
VAT & Py

,0-8V/12Vat 10amp £8.25 P&P £1 25 (inc VAT £10.93)
0-BV 12v 17v 18V 20V a1 20 amp £18.00 P&P £1 50 (£23.88 nc
VAT & Py
0-10v/17v/18V at 10amp £10.50 P&P £1 50 {inc VAT £13.80)
Other types in stock phone tor enquines or send SAE for leaflet

Carriage and
VAT extra

ROTARY VACUUM AIR COMPRESSOR
& PUMP

Carbon vane oil-less 100 115y AC 1 12 hp
motpr 50/60 cycle 2875 3450 rpm 207
vacuum 125 cim 10 ps1 {approx figures)
Mfr by Gast Co Fraction of maker s price £14.00
P&P £1 00 (Total £17.25 inc VAT) Sunable
transtormer £3.50 P&P 50p (Total £4.60 inc
VAT) NM S

BLOWER/VACUUM PUMP

3 phase AC motor 2207250V or 380 440V 1 425rpm s hpcont Direct
coupled 1o William Allday Alcosa carbon vane biower /vacuum pump O 9
ctm 8 hg Price £22,00 P&P £2 00 (£27.60 nc VAT&P} NM S

TROBE! STROBE! STROBE!

HY-LIGHT STROBE KIT Mk. IV

Latest type Xenon white light tube Solid state iming and triggering
circuit 230 240V AC operation Speed adjustable 1-20 fp s
Designed for large rooms. halls etc Light output greater than many
150 called 4 Joule) strobes Price £19.00 post £1 00(£23 inc VAT
& P) Specially designed case and reflector for Hy-Light £8.80 Post
£1 00(£11.27 inc VAT & P)

x

x

x

X

oAk kAR AR ARk ko kA K
¥ ULTRA VIOLET BLACK LIGHT

: FLUORESCENT TUBES
«
«
X
«
X

40 wett £8.70 (callers only) 2ft. 20 wart £6.20. Post 75p
1£7 99 inc VAT & P) (For use in stan bi-pin fitings) Mini 12in. 8
watt £2.80 Post 35p (£3.62 inc. VAT & P). 9in. 6 watt £2.26
Post 35p 1£2.81 nc VAT & P} Gin. 4 watt £2.25 Post 35p
{£3.862 inc VAT & P)
Complete ballast unit for either 6 9'' or 12'* tube 230V AC op
£3.50 plus P&P 45p £4.54 inc VAT & Py Also avallable for 12V
DCop £3.50 plus P&P 45p (£4.64 nc VAT & P
400 watt UV lamp gnd ballast comptete £31.50. Posl £31£39.68
inc VAT & P) 400 watt UV lamp anly £11.25. Post {1 20
(£14.32 1nc VAT & P)

LR R R R R L LR XX
SQUAD LIGHT i ok

A new conception i hght control
Four channels each capable of
handhing 750 watts of spothghts
or dozens of small mams lamps Seven programs all speed controlled plus
flash madulation  effectively giving 14 diffecant displays Makes
sound-to-light obsolete Completeiy electncally and mechanically norse
free Price only £60.70 (£69.8% inc VAT & P)

SAE (Foolscap) for further details Post 75p

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT 54 € (Foolscap tor detaits

NXXEAXXXRNEXNNREX

XENON FLASH h
GUN TUBES @22,

Range of Xenon tubes available from
stock SAE for full details

RELAY

230/240V AC Relays: Arrow 2¢ o 154mp £1.50 (£1.96 inc VAT
&P

TEC opentype 3¢ o 10amp £1.10 (£1.50 inc VAT & Pi Omoron or
Keyswiich 1¢ o 7amp £1.00 (£1.38 inc VAT & Py

DC Relays: Opentvpe 3 12V 3c o7 amp £1.00£1.38 nc VAT& P}
Sraled 12V 1 ¢ o 7 ampocial base £1.00 (£1.38 inc VAT & P) Sealed
12V 2¢ o 7ampoctal base £1.25 (£1.867nc VAT & P) Sealed 12V 3
¢ 07amp ¥l pin £1.35 (£1.78 nc VAT & P) 24V Sealed 3¢ 07
amp 11 pin £1.36 (£1.78 nc VAT & P1@amps=contact rating: P&P on
any Relay 20p

Orner types available — phone for detads NMS

Diamand H beavy duty AC relay 230 240V AC two © n contacts 25
Amps res ot 250V AC £2.80 P&P 50 (£3.45 nc VAT + P&P) Special
hase §0p.

GEARED MOTORS

100 R.P.M. 115 Ibs. ins.!!

Wige range ot AC and DC relays avaiable
trom stock Phone ar weoite in your en
quirtes

116 b s 110 volt B0Hz 2 B amp single phase
spht capdcitor motor immense power Continuously
ratedd Totally enclised Fan cooled In line gearbox

. Longt 250mm Dia 135mm Spindle Dia 15 5mm
Ltength 115mm  ex equupment tested £12.00 Post
t1 80 (£15.53 in- VAT & P} Suitable ‘rtar sformer”
2 l() 240 volt £8.00 Post 75p (£10.06 nc VAT & Py

SERVICE TRADING CO-

ICK LONDON W4 5BB 01 995 1560

ACCOUNT CUSTOMERS
MIN. ORDER £10.00

GEARED MOTORS

287.p.m., 20ib. inch 115V AC Reversible motor

71r.p.m.101b.inch 115V AC Reversible motor

Both types similar to above drawing Price erther type £4.78 + 75p P&P

(£6.33 inc VAT + P&P)

Supphed with transformer for 240V AC operation £7.25 + P&P £

£9.49 nc VAT + P&P)

NMS

FRACMO MOTOR a

56rpm 50Ibs inch 240V AC reversible. 0 7 amp 4

sharplength 35mm dia 16mm weight 6 knlos-u

600 grams Price £15.00 P&P £1 50 (£18.98).
MS

PARVALUX MOTOR TYPE
§$.D.2

12V DC shunt 1 30th ph motor Continuously
rated 4 000 ropm Price £10.00 P&P 75p
1£12.36 nc VAT & P) NM S

PARVALUX 230/250V AC
MOTO

R
Type SD18 240V AC reversible 30 rpm 50ibs
inch Price £156.00 P&P £1 50 (£18.98 inc VAT)
NMS

CITENCO

FHP motor type C 7333715 220 240V AC 19
rpm reversible motor torque 14 5 kg Gear rato
144 1 Brand new incl capacitor our price
€14.25 + {1 25 P&P (£17.83 inc VAT & P) -
NMS
CROUZET — 230/240V AC 2 rpm synchronous geared motor £2.90
P&P 30p (Total £3.88 inc VAT) N M §

HAYDON — 230 240V AC 1 rpm synchronous geared motor £2.90
P&P 30p (Total £3.68 nc VATIN M §

REVERSIBLE MOTOR 230V AC

General Electnc 230V AC 1 600 rpm 0O 25 amp Complete with
anti-vibration mounting bracket and capacitor O/A size 110mm x
90mm Spindle 5 16dia 20mmilong Ex-equipment tested £3.00. Post
50p (£4.03 inc VAT & P)

12V DC GEARED MOTOR

Precision built mimature motor 6 12V OC operation
powertul tor size

Approx speed at 6V 60 rpm 40 ma

Approx speed at 9v 80 rpm 50 ma

Approx speed at 12V 120 rpm 60 ma

Size 27mm dia 38mm Jength weight 55 gram Dnve spindle 5 mm x 2
mm dia

Price: £2.50 post paid (£2.88 inc VAT)

FRACMO MOTOR

1400 rpm HP 1-30 continuously rated 1 15V AC fitted with anti vibration
cradle mounting Supplied complete with transformer for 230-240V AC
op £10,00 P&P £1 00 (Total £12.88 inc VAT)

N M S — New Manutacturers Surplus.

R & T — Reconditioned and Tesied

REDUCTION DRIVE
GEARBOX

Ratio 72 1 input spindle % X Yoin Quiput spidle % X 3in long
Overall size approx 120 x 98 x B8mm Al metal construction
Ex-equip tested. Price: £2.00 + 50p P&P (£2.88 inc. VAT & P)

METERS (New) — 90mm
DIAMETER

AC Amp, Type 6272 0-1A 0-5A 0-20a AC Volt.
0-15V 0-300V DC Amp. Type 65C5 0-2A 0-10A
0.20A 0.50A DC Voit. 0 15V 0-30V All types £3.50
ea + P&P 50p (£4.60ncl VAT) 0-50ADC, 0-100ADC
Price £6,00 + 50p P&P (£5.94 inc VAT)

‘VENNER TYPE' ERD TIME
SWITCH

200 250VAC30amp 2on 2oftevery 24 hrs atanv
manually pre-set tme 36-hour spning reserve and day
omitting device Built to highest Electricity Board
specitication Price £9.00 P&P 75p (£10.35).R& T

SANGAMO WESTON TIME SWITCH

Type $251 200 250V AC 2 on 2 off every 24 hours 20 amps contacts
with overnde switch diameter 4 1 3 price £8.00 P&P 50p (£9.20
inc VAT & P) Also available with solar dral R& T

AEG TIMESWITCH

200 250V AC 1an 1off every 24 hours 80 amp con:act {ideal storaqe
neaters) Spring reserve £10.00 P&P 50p (Total £12.08 inc VAT
NMS

AC MAINS TIMER UNIT

Based on an electric clock with 25 amp single
pole switch which can be preset for any period up
t0 12 hrs ahead to switch on for any length of
nme from 10 mins to 6 hrs then switch oft An
additional 60 min audible umer is also incorpo
rated (deal for Tape Recorders Lights Elecinc
Blankets etc Atractive saun coppar fimsh Siuze
135 mm x 130 mm x 60 mm Price £2.25. Post
40p 1Total nc VAT & Post £3.05). N M S

Incredibly

New ceramic construction. vitregus enamel
embedded winding. heavy duty brush assembly
continuously rated

25 WATT 10 25 100 150 250 500 1k 1 5k ohm £2.40 Post
20p (£2.99 nc VAT & P) 50 WATT 250 ohm £2.80 Post 25p
1£3.62 inc VAT & P) 100 WATT ! 5 10 25 50 100 250

500 'k 1 5k 25k Skohm £5.90 Post 35p(£7.19inc VAT &Py
Black Silver Skirted Knob calibrated in Nos 19 17..n dia brass
bush Ideal for above Rheostats 24p ea.

SPECIAL OFFER
BERCO type L RHEOSTAT

85 ot 300 watt 1 86 amp £7.50 P&P 50n Towal £9.20 m VAT
NMS

1300 pm HP 1 30 coatinuously 1ated 115y AC tited with
ann vibrauon cradie mounting  Suppled complete with transformer
tor . 310 240V AC op £10.00 P&P {1 00 tTotal £12.65 nc VAT
NMS

New Manutaciurers Suiolus
T Revonditianyd and Testec

PERSONAL CALLERS
ONLY

9 LITTLE NEWPORT STREET,

LONDON, WC2H 7JJ
Tel. 01-437 0576




PROJECT

REACTION TIMER

Check your reflexes with this ingenious project

WHILE WE HAVE published reaction
timers before, the feature which
makes this unit unique is that it gives
a random time interval between
tests. This prevents anticipation
causing a shorter than actual reaction
time. As the prototype was built on
veroboard and used 9 TTL packages
plus two of the nice (and expensive)
HP displays (which have the decoder
on board), we decided that at least
one PCB was required.

On looking at the logic involved,
we saw it could be simplified without
any change in operation and with the
use of CMOS the power supply is
less critical than with TTL.

Operation

if the unit has not been used for more
than 30 seconds the display will be
blank. Pressing the button and
releasing it will initiate operation.
When the display cornes on again it
will start counting from zero until the
button is pressed. It should be held
depressed while the time (in
hundredths of seconds) is read.
Releasing the button blanks the
display for a random time before it
comes on again, counting from zero
for a second test. if the button is not
pressed the display will blank after
about 30 seconds to conserve power
— no on/off switch is required.

Construction
We will describe only the electrical
side of the project, leaving the
housing details to individual tastes.
Assemble the PCB with the aid of
the overlay in Fig. 1. Start assembly
with the resistors, diodes and the
four links. The 555 should now be
fitted and soldered, followed by the
other ICs. These are all CMOS and
their pins should not be handled
more than is necessary. As an added
precaution, solder the power rails
first {pins 7 and 14 on ICs 8 and 16)
using an earthed soldering iron. The
rest of the components can now be
assembled.

SPECIFICATION

Reaction time 0 to 0.99 seconds
Delay between tests Y2 to 10 seconds (random)
Power reuiqrements 4 to 12 volts DC

@ 50 mA (display on)
@ 1.9 mA (display off)

BUYLINES

Suitable displays for this project can
be obtained from any of the large
semiconductor suppliers advertising
in this magazine. People like Tech-
nomatic, Marshalls, Maplin, etc.
Most will stock all components ne-
eded.
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Fig. 1. Circuit diagram.
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HOW

The unit is basically an oscillator, IC1,
clocking two decade counters (i.e. +
100), with their outputs being decoded
by IC2 and IC3 and displayed on the
LED displays. Control of the oscillator
and displays is done by IC5 and ICS6.
When the push-button is activated,
IC6 is reset so that pin 13 is 0" and pin
12 is “1”. Also, a “1” is applied to the
latches in the decoders (IC2, 3) so that
the number presented to the decoders at
that instant is stored. It also applies a
“1” to pin 12 of IC5c, forcing its output
low. As there is a “0” on pin 13 of IC6,
the diode D3 brings the voltage on pin 8
of IC5d low. Two “lows” on these gates
(NOR) make the output go high. As the
output of this gate controls blanking
(“0” = dark), the display will be on.

The push-button also (yes, it does a
lot) causes the 555 oscillator to run at
about 50 kHz. The oscillator clocks the
counter ICs — they are completely
cycled 500 times per second.

When the button is released, the
oscillator frequency drops to about 10
Hz. The display blanks as IC5¢ now has
both zeros on its input, a “1” on its
output and hence a “0” in the output of
1C5d. The latches in the decoder ICs also

IT WORKS

open, although counting cannot be seen
as the display is blanked.

After about Y sec the voltage on the
reset input of IC13 (pin 10) falls below
the threshold level, allowing it to be
toggled by the clock input (pin 11). As
when the push-button was released, the
counters (IC4) could have started at any
count, the time until the voltage on pin
14 of IC4 goes low is random. The delay
on the reset line going low is to prevent
IC6 from being toggled too soon.

When IC6 is toggled (after % sec to 10
sec), pin 13 goes high and pin 12 low.
IC5a now has two lows on its input,
givinga “1” on its output. This raises the
oscillator frequency to 100 Hz. The “1”
now on pin 13 of IC5¢ gives a “0” on pin
9of IC5d and a “1” on pin 10. This brings
the display back on. As IC6 can only be
toggled on the overflow of I1C4, the
display comes on at the zero count.

The display continues counting up at
100 Hz until the button is pressed,
freezing the display to indicate reaction
time. The whole thing is then repeated.

If the button is not pressed for more
than 30 sec the voltage on pin 8 of 1C5d
will go above the high threshold, forcing
the output low and thus blanking the
display.

PARTS LIST—

RESISTORS all YaW 5%
R1, 417 1k

R2 330k

R3 4M7

R18, 20 ™

R19 10k

POTENTIOMETERS

RV1 500k trimmer
CAPACITORS

C1 22n polyester
C2,4 33u 16V tantalum
C3 Tu 16V tantalum
SEMICONDUCTORS

IC1 555

IC2, 3 4511

IC4 4513

IC5 4001

IC6 4013

D1-3 1N914

DISP1, 2 SEL 521 or

similar “jumbo’’ LED

MISCELLANEQUS
PCB, box to suit, push to make pushbutton
6V battery and holder
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e - __PROJECT: Reaction Timer

DISPLAY 2 DISPLAY 1

TO §

BATTERY Fig. 2. Component overlay of the reaction
timer.

The professional scopes
you’ve always needed.

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

— e equal the reliability and performance of Calscope.

Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition.

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

The price £219 plus VAT.

The.Super 6 is a portable 6MHz single beam mode! with easy-
to use controls and has a time base range of 1us to100ms/cm
£162.00 plus VAT  with 10mV sensitivity. Price £16 2 plus VAT.

Prices correct at time of going to Press

CALSCOPE DISTRIBUTED BY .
Marshalls Electronic Components, Watford Electronics,

Kingsgate House, 33-35 Cardiff Road,

Kingsgate Place, Watford, Herts.

London, N.W.6. Tel: 0923 40588

Audio Electronics, Maplin Electronics Supplies Ltd.
301 Edgware Road, London W.2. P.O. Box 3

Tel: 01-724 3564 Rayleigh, Essex.

Access and Barclay card facilities Tel: 0702 715 155

{Personal Shoppers) Mail Order

wrw  CALSCOPE
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Another Crofton First

Brand New Full Specification

10" Metal Cased, e,

Industrial
Video Monitor

Video Bandwidth 8MZ (3db down)
Ideal for Computer Terminal or General

Video Monitor.

Complete With Own Power Supply.
Input Sensitivity [V Composite.

CLEF KITS

Designer approved quality kits for
Electronic Musical Instrument
Construction.

JOANNA 72 & 88 PIANOS

Six and 7% Octave Electronic
Pianos with unique Touch Sensitive
Action, as used in the P.E.
JOANNA, which electronically
simulates piano key inertia — a
feature not available in any other
design

P.E. STRING ENSEMBLE

The unbeatable

CROFTON 6800 MICRO

is probably the hest

POWER SUPPLY £20 EXTRA +VAT& p/P

CROFTON

Electronics Limited
35 Grosvenor Road, Twickenham
Tel: 01-891 1923

Middlesex e

Tiny Basic and

— KIT* —

value for money today £220

+ VAT & P/P

Component Kit £164
. Cabinet Kit £52

A fantastic sound at an economic price — hear it
yourself on a demonstration cassette for £1.00.

¥ Including

on board Prom
Programmer

Specialists in all sizes
of square Front Keyboards

Send SAE to:

CLEF PRODUCTS {Dept E.T.1.)
16 Mayfield Road, Bramhall, Cheshire SK7 1JU.

TEK scope 545A with H plug-in
TEK scope 545A with CA plug-in

. £125 ea.
£175 ea.

H.P. scope 175A 50MHZ Dua! trace £175 ea.

Singie Trace £125 ea.
SOLARTRON CT316 6MHZ Single Beam
£47.50 ea.
Ex-Ministry CT52 Small. Single Beam
£37.50 ea.
WAYNE KERR Universal Bridge CT375
£75 ea.
MARCONI Wave Analyser TF2330 £500 ea.
MARCONI Audio Oscitlator TF1101 20HZ-
200KHZ £45 ea.
ADVANCE Signal Generator J1A (CT433A)
2 £35 oa.
MARCONI Valve Voltmeter TF1041C
£30 ea.
NOISE GENERATOR CT410 — covers audio
to VHF £8 ea.
DIGITAL EQUIP. CORP. Disk Drives {Fixed)
. . £160 ea.
TEK Transistor Curve Tracer £225
NAGARD Pulse Generator 5002C £50 ea.
MARCONI Carrier Deviation Meter TF791D
£75 ea.
MARCONI Wave Analyser type TF455E
£50 ea.
SOLARTRON DVM LM1420 with AC unit
LM1477 £40 ea.
HONEYWELL 1920 character Upper Case
ASC11 VDU with edit and block mode trans-
mission. Limited quantity. With data £260 ea.
Carriage all units £4 ea. V.AT at 15%

10-Way Mult Coiour Ribbon Cable New 40p per metre. P&P 50p.
STEPPING MOTORS 612 position with additional where the rota s At 2p oa.
coils. Devise can be used as a tacho Dagram supplied Wil actually |N3853 1544
work on 5 voits 12/24 recommended. £1.50 ea. P&P 75p At 5p es.
Reducuon for guantity BC147 BC1488. BC157. BC158. BC184L. BC237, BF197. OASD
RAPID DISCHARGE capacitors 8mfd 4KV £5 ea. P&P £1.50 OA91, BA164, BA243. IN4303/11. 3V Zener
GEC UHF 4-button tuner £2.50 aa. P&P B5p At 25p ea.
BIG INCH Motor 110V AC 3rpm 80 cycle — very small. 50p ea. P&P  TIP31  TIP41A: TIP47. 2N5296: AF139: ZTX341
50p 8Y127-10p; BF181-20p; BD23G 40p; B0241-40p; MJIE340AT-
CENTAUR 115V FANS Brand New 4.5 x 4.5 X 1.5in £4.50 ea. 40p; BD222.50p; BD233 & BD234 Comp pair 26W — 80p per pair
P&P 75p or 50p sach.
EX Used Equipment — tested 60p ea. P&P 75p Regulator TBAG25 8-20V in-5V out 100MA. TO5 Can. 50p ea.
POTTER & BRUMFIELD TIMER RELAY 115V AC Heavy duty 2 pole BF256C-20p.

o with 2 second delay Change R & C for different tming 50p ea. FNO1D 7 segment display 0.15in 40p ea.
P&P 26p
CONTACTORS Heavy Duty 24V AC/DC 5 make. £1 sa. P&P 85p
GEC UHF /VHF 8 button tuner. £4.50 aa. P&P £t
CAPACITORS 500pf 6KV 20pea P&P 15p
SMITHS encapsulated transistonsed AUDIBLE WARNING DEVICES
4V-12V Can be driven from TTL 35p ea. P&P 25p 7453
DIGITAL 24-HOUR CLOCK with built-in.alarm as used in BRAUN 7451
Digital clocks. Sient running. Large (luminated numerals. AC mains 7401
Size 6% X 2% X 2% OMLY £3.75 ea. P&P 50p 7402
931A PHOTOMULTIPLIER in stainless steel container with window 7476
and buiit-in resistor network, £2 esh. P&P €1 7495
SLIDER CONTROL 800K Log Single track, complete with knob 709
Length 3%2in. 25p ea. P&P 25p 74H74
RANCO 250V 16A THERMOSTATS with Control knobs calibrated 74504
50-200 degree F £2.50'ea. P&P £1 74H51
SOLIO STATE UHF TUNERS 38 mcs £1 ea. P&P 750
GROUZET '"MURTEN 4rpm synchronous motors 115V With
detachable gearbox. 30p ea. P&P 75p

SEMICONDUCTORS

integrated Circuits

MOTOROLA Oual in-ine 6-pin Opto Coupler 30p ea. Gold pin

BRAND REX Blue wlre wrap 30 metres for £1. P&P 25p SOLID
RUBBER RINGS {1in dia rubber). Keep the kids {or dog) happy 4 for
£1ea. P&P €1 25

TRANSFORMERS

AUTO 240V Input 115V 1 Amp oulput £1.25 ea. P&P €1 25

240v Vnpux Sec BV 1.66A Size 2% X 2 X 2in. Good quality £1.50
oa. P&P €

240Vlnpux Sec 12V 0.92A. Size 2% X 2 X 2in. Good quality £1 50
ea P&P £1

240V Input Sec 12V 100MA. Size 60 % 40 X 42 mm S§Op ea. P&P

75p

4OV input Sec 12-0-12V 50 MA Size 53 X 45 x 40mm £1 ea.
P&P 75p

15V input. Secs 23V 15V- 10V allat ¥ 5A Size 3 X 3% x 2%
€1 ea. P&P £1 or 2 for €1.75. P&P £1.50

faster version. 50p ea.

AM9140 — 4K RAMS STATIC 5 voits. Ceramic. £4 ea.

Telephones 706 style. Black or Grey. £5.50 ea. 746 siyle. Black or

Grey €7.50 ea. Older style. Black, £2.50 ea. Postage £1 each

HONEYWELL Humidity Controllers, SOp ea. P&P 40p

THYRISTOR TIMER - soiid state 15 secs ad,uslable (preset} in

gtasuc relay case. Standatd 7-pin base. Series delay. 50p ea. P&P
5

MINiATURE PCMOUNT SLIDE SWITCH. Single pole 3-way. 10p ea.
DIGITAL to ANALOGUE CONVERTOR 8 bit — will fit standard TTL
socket. With data, £2.50 ea. P&P 25p

VARIACS. 2 Amp. Standard 240 volts. £10 ea. P&P €1 50
ELECTROSTATIC VOLTMETERS 7.5KV_ £6 ea. P&P £1 Other ranges
available — please enquire

Minimum order £3 value of goods. P&P or Carriage and VAT at 15% on total must be added to all orders
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5 pm Monday to Saturday incl.

BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

CHILTMEAD D

NORWOOD ROAD, READING

TEL NO. READING 669656

(2nd left passed Reading Tech College in Kings Road then first right -~ Look on right for door with spoked wheel)
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PEN BOOK SFEVICE )

‘How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders should be
sent to: ETI Book Setrvice, PO Box 79, Maidenhead, Berks. All prices include P&P.

— A

Beginners Guide to Electronics Squires £3.35
Beginners Guide to Transistors Reddihough £3.35
Electronic Measurement Simplified C. Hallmark £2.20
Electronics Self Taught Ashe £4.40

Beginners Guide to Integrated Circuits Sinclair £3.35
Principles of Transistor Circuits S.Amos £5.50
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio King £3.35

L Beginners Guide to Audio Sinclair £3.35

Ll/ I ]L_ T |
EBEGINNERS —TEST INSTRUMENTS

__SERVICING

—COOKBOOKS=

TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

IC Op-Amp Cookbook £10.00
Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cook £4.00 inc. p/p
IC Converter Cookbook £9.50

—COMMUNICATIONS

—APPLICATIONS

Advanced Applications for Pocket Calculators 1. Gilbert £4.20

Fire and Theft Security Systems B. Weis £2.00

How To Build Electronic Kits Capel £2.10

Linear Integrated Circuit Applications G. Clayton £5.40

Function Circuits Design & Applications Burr Brown £15.95

110 Flectronic Alarm Projects R. M. Marston £3.95

110 Semiconductor Projects for the Home Constructor R. M. Marston
£3.95

110 Integrated Circuit Projects for the Home Constructor R. M.
Marston £3.95 ’

110 Thyristor Projects Using SCRs R. M. Marston £3.95

Handbook of IC Circuit Projects Ashe £2.30

Practical Electronic Project Building Ainslie and Colwell £2.60

110 Wave Form Generator Projects R. M. Marston £3.95

—THEORY

—REFERENCE

—'TV AND HI-FI

Audio Handbook G. King £7.50

Cassette Tape Recorders J. Earl £5.25

Solid State Colour TV Circuits G. R. Wilding £7.30
Hi-Fi Loudspeakers and Enclosures Cohen £9.45
How To Build Speaker Enclosures Badmateff £3.90
Master Hi-Fi Installation King £3.45

Colour TV Servicing King £8.40

[ 0GIC

Logic Design Projects Using Standard 1Cs J. Wakerly £5.10
Practical Digital Design Using ICs J. Greenfield £12.70
Designing With TTL Integrated Circuits Texas Instruments £9.05
How To Use IC Circuit Logic Elements J. Streater £3.65

110 COSMOS Digital IC Projects for the Home Constructor

R. M. Marston £3.95 .

Understanding CMOS Integrated Circuits R. Melen £4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50

MOS Digital ICs G. Flynn £5.10

LMISCELLANEOUS

—COMPUTING

Microprocessors and Microcomputers B. Soucek £19.00
Microprocessors D. C. McGlynn £9.00

Introduction to Microprocessors Aspinall £6.40
Beginners Guide to Microprocessors £4.70

Beginners Basic Gosling £3.35

The Oscilloscope In Use Sinclair £3.10

Test Instruments for Electronics M. Clifford £2.40
Working with the Oscilloscope A. Saunders £4.10
Servicing With the Oscilloscope G. King £6.50

Radio Television and Audio Test Instruments King £6.80

Electronic Fault Diagnosis Sinclair £3.20

Rapid Servicing of Transistor Equipment G. King £3.45

Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £9. 10
Vol. 2: 1971-74 £9.10

FM Radio Servicing Handbook King £5.45

Communication Systems Intro To Signals & Noise B. Carlson £7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
Electronic Communication Systems G. Kennedy £8.50

Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

Introduction to Digital Filtering Bogner £10.20

Transistor Circuit Design Texas Instruments £9.35

Essential Formulae for Electrical and Electronic Engineers N. M.
Morris £1.65

Modemn Electronic Maths Clifford £6.70

Semiconductor Circuit Elements T. D. Towers £7.40

Foundations of Wireless Electronics M. G. Scroggie £5.00

Colour Television Theory Hudson £6.20

Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.00
Solid State Circuit Guide Book B. Ward £2.25

Electronic Components M. A. Colwell £2.60

Electronic Diagrams M. A. Colwell £2.60

Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers New update £8.70
International FET Selector T. D. Towers £4.35

International Op-Amp Linear IC Selector Towers £7.50

Popular Valve/Transistor Substitution Guide £2.25

Radio Valve and Semiconductor Data A. M. Bell £3.45

Master Transistor/Integrated Circuit Substitution Handbook £6.20
World Radio TV Handbook 1978 (Station Directory) £8.00
Radio, TV and Audio Technical Reference Amos £24.85

TV Technicians Bench Manual (New Ed.) Wilding £5.10

Integrated Electronics J. Milman £7.90

Microelectronics Hallmark £3.80

Practical Solid State DC Supplies T. D. Towers £6.20

Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwell £2.60

OP-AMPS

Applications of Operational Amplifiers Graeme (Burr Brown) £8.30
110 Operational Amplifier Projects for the Home Constructor R. M.
Marston £3.95
Experiments With Operational Amplifiers Clayton £3.40
Designing With Operational Amplifiers Burr Brown £16.65
Operational Amplifiers Design and Applications G. Tobery (Burr
Brown) £7.40

Fallen behind recent advances? IN
Just starting out?

Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands

on the right title.

A

/\ Op-Amp Circuit Design & Applications J. Carr £4.00
1 :

{ S~
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audiopnile.......

Gompetition results, a new amplifier manufacturer and a totally new concept in

loudspeaker design. Ron Harris considers . . .

MANY THANKS to all the readers who entered the
Audiophile competition a while back.

Entries ranged from outright unprintable (but mostly
hilaraious) to outright obscure. All but displayed a wit
of which Oscar Wilde would have been proud. In conse-
quence | chose four runners-up all of whom will be
receiving copies of Top Projects No 7 as some consola-
tion.

The winning entries are given below, Mr Percival’s
triumphant ditty first: —

**Oh maid so beautious and so fair,

What vanity makes you look out there?

The whistle was not from a handsome blade,
But from your hi-fi, wrongly played!’’

F. PERCIVAL

SALE

CHESHIRE

I know it's wrong to doubt, but does my
husband’s fidelity match up to Marantz?"’
S. I1BBS

WOLVERHAMPTON

W. MIDLANDS

“It's transparently obvious that this unit has class — you don’t
need statistics to see there’s no distortion.”’

P. HORSFALL

SALE

CHESHIRE

“Now, if | can just find a SPEAKER salesman . . ."’
P. PARSONS

BATH

AVON

80

“"Complete home entertainment for the discerning amateur.”
S. GILLBARD

DYLOE

CORNWALL

Well done one and all

Now all | want is someone to offer ME a chance to enter a
competition, with dinner at San Martinos with Felicity
Kendal as the prize.

Quantum Jump

Formation of new audio companies is always good to see.
Quantum Electronics is a new name in the DIY amplifier
market, being an off-shoot in both personnel and (deve-
loped) product from another VERY well known module
manufacturer.

Quantum sell kits in the main, but will supply ready
built units upon request. In kit form the amps arrive as
tested PCBs metwork and output transistors. Couldn’t be
easier really. The pre-amp is of the ‘Naim’ species lacking
tone controls and other frills.

Assembly of any of the range seems to consist of
bolting in all the bits and wiring up inputs and outputs to
the PCBs.

There are four amplifier variations and two pre-amps
(moving coil and ‘'normal’). Prices range from £67.81 for
the (mono) 45W P 1 up to a mere £99 for the stereo 110W
P4. RMS of course.

Tests will be under way soon, and Audiophile readers
will hear the results very shortly | hope. Meanwhile if
you're interested Quantum are existing at Stamford
House, 1A Stamford Street, Leicester — from which the
eagle-eyed will be able to infer which module company
Quantum is sired by!

o
Speaker Speaker

The following is from a letter | received from a reader
named Mr H. Lipschutz. It outlines a brand new form of
loudspeaker design he has pioneered (no pun — honest)
and makes very interesting reading indeed.

Anyone — manufacturers for example — wishing to
contact Mr Lipschutz can do so ¢/ o Audiophile.
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Description

The low frequency output of a speaker does not depend on size of box but on size of cone area. This can be
quadrupled for a given size of box by mounting drivers in the four usually unused side walls. The combined
increase in efficiency due to this, and the direct coupling of low-cost power-ICs to each driver from a common
electronic cross-over/12db per octave attenuator (to attenuate excess output at higher frequency), is traded off
against loss due to operating woofer below resonance frequency, while medium/high frequency driver(s) are
operated above resonance frequency. Thus neither is influenced by resonance effects. Cost of multiple drivers
and ICs is saved on box and usual cross-over.

Result is: Small box, but output equal to unit several times its size.

There is no getting away from the fact that loudspeaker development, in terms of distortion, efficiency, and
size, is well behind the rest of the hi-fi chain, even if the better speakers sound quite ‘nice.’ It is debatable which
of the parameters needs improving most, but I decided that to reduce size without impairment of the other
parameters would be a good start, especially as most buyers of hi-fi speakers would prefer the convenience of
small size when given the choice, provided everything else was equal or even better than other speakers.

I therefore decided to develop such a speaker. As the problem of size is normally associated with the woofer
and its box, my approach was concentrated upon that area. :

To avoid cancellation of the pressure waves front and rear, bass drivers have to be enclosed in a box, the size
of which is normally governed by

a) the requirements of resonance of the system as a whole, and

b) the cone area, which ideally should increase in line with the increase in wavelength towards the lower
bass.

As below 125 Hz sound directivity is minimal, it did not matter which way the driver(s) faced; it was
therefore possible to increase cone area at least fourfold without increase of box size merely by utilizing four
sides of the box. The result — a considerable improvement in efficiency. The enclosure comes into its own
mainly when used as a resonator, when it is intended to use resonance in order to boost output at a particular
frequency, usually the lowest for which the system was designed.

This, however, required large size, which was therefore decided by the laws of physics. While it is convenient
to use resonance of the systems for this particular purpose, it is not necessarily the only, or best way.

It has been stated in a number of textbooks and magazines that it is for all practical purposes impossible to
force a great deal of electrical power into a speaker from an amplifier at frequencies below.their main
resonance, and that vastly greater distortion is produced below this resonant frequency, as well as speakers .
becoming very inefficient at generating sound output, so that normal designs suffer a great drop in output just
where a peak is required, and distort badly as well.

This, however, is not the result of physical laws per se, but due to the limitations of the particular design.
Clearly the normal bookshelf air suspension design with its ‘enormous’ 8-inch driver, and design resonance at
approx. 75 Hz would attain maximum cone excursion at this very same frequency, caused and helped by
resonance of the system. In order to move correspondingly further in and out, which it cannot do without
hitting its end-stops, quite apart from the fact that in its work to compress and rarefy the enclosed air it now
does not get any help from the effects of resonance. :

If, however, it is designed to attain its maximum excursion at 32 Hz, regardless of whether it is helped to do
so by resonance effects or not, then this is a different matter, although its movement at resonance, now being
far too much, would have to be controlled. This can be done most conveniently by making the box so small
that system resonance falis above the cross-over point, i.e. above, say, 125 Hz.

Accordingly a speaker with these features was buiit, with quadrupled cone area, utilizing four sides of the
box, active cross-over before the amplifier, in order to avoid power loss in the usual passive cross-over; and the
gain in acoustical efficiency traded off against the absence of the usual gain from resonance, with the
cross-over frequency at 125 Hz, and a roll-off of 12 dB per octave towards the high end.in order to compensate
for the increase in output due to the large cone area compared to the smaller wavelength towards 125 Hz.

The result was a speaker of similar efficiency to a transmission line speaker of 10 times its volume with the
additional advantage of quadrupled voice-coils (connected in series/parallel) affording four times the heat
dissipation capabilities of comparable normal designs, and therefore increased output reserve.

Furthermore, since the ‘box’ only consisted of not much more than a frame for the four drivers, it was
extremely cheap and simple, and quite stiff as well.

Ideally each driver should be driven by its own amplifier.

In listening tests, compared to highly recommended professional monitor speakers, every listener so far has
preferred the sound of the prototype, thus proving that the size reduction did not result in loss in any other
parameter.

This principle has meanwhile been further developed, and patents are pending for new types of drivers,
which permit an increased efficiency estimated to be more than tenfold over conventional systems, thus
making possible the design of a speaker which combines small size, extended bass and very high efficiency —
design parameters which until now have been considered to be mutually contradictory.

It is intended to follow this development with the construction of an advanced speaker, in which distortion
and linearity is improved likewise by a factor of ten at least, thus bringing it more in line with the quality of the |
other links of the audio chain.

Provis. Patent applied. H. Lipschutz

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1879 81



BORIS DIPLOMAT

Travelling Chess Companion
£94.50 inc. VAT cwo

BORIS DIPLOMAT is the world's most portable
personat chess companion. His compact size and battery
operation make him perfect to slip into a briefcase.

The BORIS DIPLOMAT is the only full featured chess
computer with complete Rank Display and Position
Verification. He'll play at a level to teach a child, or let
him loose, and he’ll keep the attention of the Master.

BORIS DIPLOMAT is the perfect teacher and
opponent. As a teacher, he’'ll guide you through your
first game by suggesting the best moves. An exclusive
Position Programmer allows you 1o set up problems. or
remove pieces for handicapping

BORIS is unlike any other game you 've played. With his
seemingly-human brain he can play for or against you
He knows all classic chess moves including castling and
en passant, and features a buitt-in chess board.

Operates up to eight hours on 6AA alkaline batteries {not
mcluded) Operates on AC adaptor, included. Size: 8'* x
7"x 1%" (20.3cmx 17.78 cmx 3.81 ¢cm)

DELUXE BORIS at £175.

KRAMER & CO.

Dept. ETl, 9 October Place, Holders Hill Road,
London NW4 1EJ. Tel. 01-203 2473. Telex:
888941 ATTN. KRAMER K7.

Mail order only. Send SAE for data sheet. Callers by
appointment. Barclay & Access by arrangement

CALGULATORS

CASIO SCIENTIFICS
FX80 . ... £15.95
FX48 S £13.95
FX58 ... £22.95
FX2500 . £18.95
FX3100 £22.95
FX8000 £27.95
LCD PROGRAMMABLES

FX501P 128 steps. 11 memories€45.95
FX502P 256 steps, 22 memories€62.95
FA1 ADAPTOR for prog. and data storage

on cassette recorder . .. £19.95
TEXAST158 . £146.95
TEXAST159 . £58.95
PC100C Printer for above ... £122.95
CANON CALCULATORS
LC8M LCD Pocket . £13.95
L813 Small Desk ... £25.00
P21 Print Out £69.95
P21D Print and Dnsplay . £79.95

L1217 12-digit full feature desk £74.95
P1014D Full feature desk print and

display £102.95
DECIMO

BOSS Print out £69.95

BIG BOSS Print and Display .. £79.95

POCKET MEMO £48.95

All prices inc. VAT AT 15% and postage
and packing

CALCULATOR SALES
AND SERVICE

ARROW WORKS, ARROW ROAD
REDDITCH, WORCS. 898 8NN
TEL. REDDITCH (0527) 43169

Car Audlo

Manual
MW/LW

Full medium and long wave tuning. Com-
plete with speaker and mountings. Suitable
for positive or negative chassis. Latest

model EI -00

£10.20 + Ppost

Push-Button
MW/LW

One LW, four MW buttons plus manual
tuning. Complete with speaker and moun-
tings. Latest model, negative chassis only.

£15.95

Stereo FM/
Cassette
+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and balance controls.
Fast forward facility on tape. Adjustable
shafts. Suitable for 4 or 8 ohm speakers (not
supplied}. This model is discounted else-

where at £50 up. EI 0 I

£40.95 + G

Stereo

Speaker Set  RGgEP

Suitable for abovel® n
stereo unit. Good quality £4 00
in surface mounted (pa"-]

casing, 5W nominal,
8W peak. 4= 70p Post

Telescopic Car Antenna

Multi-section standard type, suitable for
angled mounting with locking key.

£1.60 4+ 30p Post

Metal Detectors

=  Treasure Tracer Mk Il
The original Treasure Tracer. Sales
$ exceed 7,000. 5-transistor circuit
with Varicap tuning. Sensitive,
stabie BFO design. Buiit-in speaker
and earphone. Fitted with Faraday
shield. Kit supplied with pre-built
search head.

Kit. £18.60 + £1.00 Post
Built £23.95 + £1.00 Post

o
g * Induction Balance Model

Built with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery; 7in dia. search
head. Telescopic stem. Excellent
pin-pointing, positive reaction to
non-ferrous, negative reaction to
iron. This model’s normal price is
£39.95!

£24.50 + £1.00 Post

82

All goods guaranteed one year
10-day money-back offer. Goods
ex-stock at time of going to press.
Callers by appointment only please
Send s.a.e. for illustrated leaflet.

Minikits Electronics Ltd.
6E Cleveland Road
S. Woodford
London E18 2AN
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* SPECIAL OFFER
TEXAS T159 together with PC1008
{Complete as manufacturer’s specifications})
€285.00

TEXAS /HP Accessories available
#TEXAS T159 (New Card prog 960 prog steps of 100 mem)
£156.50
*#TEXAS T158 (New Key prog 480 steps or 60 mem) £60.00
#TEXAS PC1008 {New updated Printing Unit for T158/T169)
£140.00
*TEXAS T1567 (Key Prog 8 mem. 150 Keystrokes/50 Prog Steps)
£25.00

TEXAS T133 (New — same spec. as T130, but 3 mem} £13.95
*TEXAS T145 (New updated version of the Texas T140) €19.95
*TEXAS 42MBA (10 Dig Fin/Stat Prog 12 mem 32 keystrokes)

£42.95
#TEXAS Tt PROGRAMMER {Hexadecimal Oct) £46.50
*TEXAS T151/iii (New 8 Dig + Exp 10 mem 32 Prog Steps. Stat/
Sci £26.30
TEXAS T150 LCD {Sci/S1at. 2 Con Mems) £€23.00
TEXAS T125 LCD (Sci/Stats) £18.50

Make maore of your
Texas T158/ 59 Caiculator
MATH/UTILITIES MODULE
Hf you write your own programs this library is for you! Most
programs in this iibrary are designed 10 be used either on their
own-or as subroutines of your programs.
Apptications range from utility programs such as pnmer
atting and larg le plotting 1o math.
routines
Module includes
Prompter. Alpha Mesaages.
Printer Formatting. Superplotter.
Sorting. Data Arrays.
Data Packing. Prime Factors.
Hyperbolic Functions.
Gamma/Factorial.
Random Numbers.
Normai Distribution.
Interpolation. Roots of a Function.

Differential Equations.
Discrete Fourier Series.
Caiculstor Status.
Variable Arithmatic
Module Check.

*TEXAS 7158 with Maths /Utilities £90.00
*TEXAS 7159 with Maths/ Utilities £188.50
*#TEXAS T158 with Applied Statistics £80.00

#*TEXAS T153 with PC100C & Applied Statistics  £305.00

AUTUMN SALE
#TEXAS T159 Calculat 's spec.
master module, charger. etc.), PLUS statistics module and
extra set of 40 Blank Prog Cards with wallet, etc
ONLY £180

*CBM 9190R (as 4190R but with 9 memories) £27.50
+C8M Pro 100 (72 Step Prog) £29.50
*HP33E (8 mem Pro Sci/Sta) £49.00
*HPEJ2E (Advanced Sci with Statistics) £37.00
*#HP31E (New Sci raptaces HP21) £25.00
*#HPE7A C Prog 224 Steps 26 Mem) £190.00
*HP97A (Fully prog with Printer) £399.00
CASIO AQ2000 {updated AQ10DO Cal 3-Way Stopwatch/Alarm
phus Date Calendar) 2.00
CASIO FX3100 {LCD Sci Std/DP/ Rec ) CZZ.SO
CASIO FXB0O0O (as above + Stop Watch/ Alarm) £27.73
*CASIO FX202P (127 Step Sci Progs Con Mem} £44.50
CASIO FX501P {Sci. LDC Prog. 128 Steps. 11 Mem) £46.00
CASIO FX501P (Sci LCD Prog 256 Steps. 22 Mem) £64.00

CAS10 Prog Adapter — permits Progrs to be recorded on to
standard cassette recorders for reply on Casio FX50 1P /EX502P at
laster stage £20.00

COMMODORE PET COMPUTER
with 8K bytes RAM 2001-8 £550
PET. 2001 /4 €498
Pet 2001/16N £675.00
Fully guaranteed Warranty by CBM |

NOW IT'S YOU AGAINST 'COMPUTERS’
BORRIS the most advanced chess computer yet. Borris is
ideal for the learning and improving your chess game from
beginner to master. Borris can play against himself. has
Alpha-Numeric prompting to help improve play and by simple
switching you have facility to follow Borris's thinking while he
analyses position before making a move. Walnut case,

wooden chessmen, board mains adaptor. etc £€135.00
CHESS CHALLENGER "10° (10 Levels of beginner to
master) £118.00
CHESS CHALLENGER 7" 7 levels of game) £76.50
“VOICE" CHESS CHALLENGER £200.00

* FREE — Mains/Charger Included #

GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT (ADD
15%) BUT INC. P&P CHEQUE WITH ORDER
Company / Hospital and Govemment orders accepted by phone
B /Visa/Access by phone

Tel. 01-455 9823

e m— — ae o ewwe m——
EXPORT ORDERS WELCOMED
l Air Freight/ Air Post Delivery l
“Quotatibns on request. Payments via Letter or Credit/Int. ~
Money Order / Credit Card. etc.
— e e mes mes S o= s s

MOUNTAINDENE

22 Cowper St., London, EC2




e Mark 11l FM Tuner i

y
DIY Hi-Fi will never seem the G TT HGTe C

Te:knnwledge for _sale

i eve s R e i design of all parts

same again. Amblts Mark 11 = - =, * Time/frequency display
tuner system is electrically & S { [ l (- . * State of the art performance
visually superior to all others. o . with facilities for updates

Some options available, but

the illustrated version with using modular plug in

reference series modules: SyS‘?'m'S- o
£149.00 + £18.62 VAT * E)erv::zg?d::;el calibrator

With Hyperfi Series modules

- All usual tuner features
£185.00 + £23,12 s ' ALL TUNER KITS £3 carriage

Digital Dorchester All Band Broadcast Tuner: LW/MW/SW/SW/SW/FM stereo s /MW/FM LCD Digital Frequency Display - July PW feature
A multiband superhet tuner, construf:ted using a single 1C for BF/IF processing - but with Update your old radio, or build this into a new design. R84 BDARRRRARRRD
all fealuve_s ycu'wculd expect of designs of far gyeater complexity. The FM section uses a Or use it as a servicing aid - this low power unit with R S
three section (air gang) tuned FET tungrhead, with ceramic [F filters and interstation mute; LCD display reads direct frequency in kMz/MHz, or
AM employs a double balanced mixer input stage, yvith mechanical IF filters - plus a BFO with usual AM/FM IF offsets for received frequency.
and MOSFET product detector fpr CW/SSB reception. Styled in a matching unit to the Low power LCD means no RFI - 15-20mA at 9v even
Mark (11 FM qnly tuner, employing the same degree of care in mechanical design to enable with the divide by 100 prescalar. FM resolution is
easy construction. MW/LW reception via a ferrite rod antenna. 100k Hz, AM 1kHz. Sensitivities better than 10mV s84088aadap020000
Electronics only (PCB and all components thereon} £33.00 + £4.95 VAT Complete kit £19.50 + £2.93 VAT, built and tested module £27.00 + £4.05VAT
Complete w!th digital frequency. readou(/clock-'(ime'r hardware £99.00 + £14.85 VAT Ambit stocks and distributes a wide range of frequency counter LS/ for all types of DFM-
Complete with MA1023 ch_:ck/nmer mcdulg with dl_al scale £66.00 + £9.90 VAT part two of the catalogue contains details of the MSM5523/4/5/6 range, and the versatile
Hardwalre packages zre available separately if you wish to hau‘se your own designs in a MSL2318 divide by ten or hundred prescalar IC. The DFM1 combined counter for AM,F\V
professional case structure. Please deduct the cost of electronics from complete prices. SW and direct/clock/stopwatch/timers - details available. but SAE please !
:AW,SA_"'PBANKS PI METAL LOCATOR | gAD|Q and AUDIO MODULES : Consistently the most advanced COMPONENTS FOR RADIO/COMMUNICATIONS/AUDIO/TV ete.
aintaining our professional approach to | FOR Fm_ ) As usual, Ambit brings you the latest and hest, a small selection of which is shown
home constructor kits, we offer the pulse EF5801-3-4 series: 6 stage varicap tuning, alf with oscillator output in this advertisement. The Ambit catalogues contain information on most of the
induction ‘Sandbanks’. Now with inject- 5801 Dual gate MOSFET RF stages, bipolar mixer  £17.45 + 2.61VAT. | devices mentioned here - and an order for the new part three will ensure you stay up
ion molded casing for greatly improved 5803 Dual gate RF/mixer stages, amplified LO out  £19.75 + 2.96VAT | with latest Data ph ying service described in pricelist info.
. | seali 3 5804 ‘Hyperti' series, with internal PIN diode age, RADIO ICs for FM vat | SL1600 series Audio preamps vay |
enviromental sealing. £37.00+£5.55vat a0 :nd ultra wide range tuning system £24.95 + 3.74VAT | ca3089E 194 29 | SLi610 160 24 LM381IN 1.81 271 a N
2 4 stage varicap tuner with TDA1062 and LO ' | N %
VHF MONITOR RX WITH PLESSEY IC ; CA3189E 245 37 | SLi611 160 24 | LM382N 165 25| 48858
! A tput. Uses FET/I t. PIN . k I 2
4/9 channel version of the PW design FOR 30-200!\/?»:1'J = FETICiney e Fl078 T LevAT :2“%? §'§8 23 §t}2}§ ]'23 §3 Egiﬁgg §§3 §§ & ;%’5
but using standard (fu_ndx9)prvs(als, apd The EF series are available on special order to cover bands (usually approx SN76660N 0.75 13 SL1620 2.17 33 TDA1028 350 53|+ E H ol
TOYO 8 pole crystal filter with matching 20% of the centre frequencyl in the range described. Details in our price list. RADIO ICs for AM/EM | SL1621 217 33 TDA1028 350 53|87® £=
transformers. Coil sets from our standard | FOR FM IFs at 10.7MHz TDA1090 335 50 | SL1623 244 37 T01§1074 375 56(0 %;S
range to cover bands from 40 to 200MHz 7030 single 6 pole finear phase fiker JF with HA1137£10.95 + 1.64VAT | TDA1083 195 29 | SL 624 3.28 49 | Audio power WEEg
Complete module kit £31.25 +£3.90vat 7130 two 6 pole linear phase filter IF with CA3189E £16.25 + 2.44VAT | TDA1220 140 21 | SL1625 217 33 | TBAg20M 075 11]/R52>8
: . 7230 Hyperfi :T: swi:c_h:.:b;ndwigu;‘, :sc IF p;?lampi,zlzn;gr %hase . IF AMPLIFIERS gt]ggg ;&’g'; g} TB/;MOAS 1o 16|2g% g
T 50T ceramic filters with diode switched narrow filter .95 +3.74VA KB4406 0.50 07 R LM380N .00 15|NELE &
% OSTS overflow DECODERS for MPX (STEREG) ) mci3so 120 18 | SH1640 ]'gg 28 | ULN2283 100 15 Gg8s
6820P  600p Various types, guaranteed the world’s biggest and best ranges see comms ics also SL6240 2'75 a1 TDA2002 195 29 5 .g £l
6850p  275p LARSHOLT FM TUNERSETS COMMUNICATIONS | oiceq0 390 ag | HAM370 289 45,45%%
ool oo 7262  MOSFET front end combined with CA3089 IF £26.50 +3.97VAT | kBada12 255 38 - TDA2020 299 45
Se100 7252 JFET front end, combined with IF and decoder£26.50 +3.97VAT | kaaa13 275 a1 | MG3os? 312 47 | FETs, MOSFETs, bipolars.
630; FM/AM_tuning synthesiser, see details el in th is adverti SD6000 3.75 56 '\N"g;:‘ge ‘flgg l"g and various others: see PL
STS: Remember aH OSTS stocks are obtained from BS9000 approved sources - your 4
9 " . MORE FROM THE GENERAL AMBIT CATALOGUE RANGES:
surance- that all devices are very best first quality commercial types. Some LPSN :,' 9 04 ]un n T -
a p={ Varicap tuning diodes for AM/FM/TV i
p 4 MPU controllable digital f
ITL is presently in great demand, so please check by phone before ordering . § I~ 00 17 14522 149 1.9 v AM tuning {Cr 15:1) from TOKO— #ﬁ#? Ben.
| 4001 17 14528 102 [KV1211 double matched 175p 26p vat| Sorial deia coniolied, wor st
0 W ol 4002 17 o P Serial data controiled, with the
. tun ur P All prices histed in > T 4529 141 1KV1210 triple matched 245p 37pvat| siandard swallow count system
$hoce'@ O 3| 4006 109 14532 125 | KV1215 triple snap-apart 245p 37p vat| for maximum speed of operation
5 | . . = VOLTAGE REGS: 52 > :gg; ;g 4538 150 | MVAM115 single 15v  105p 16p vat| Multiple time constant filters,
12 =z S Zz | smmn——=—t =  _ 4539 110 |MVAMI25 single 25¢v  105p 16p vat i v
2z sla z| 4 » | 7800 series 1Amp pos 95p ~ | 4009 58 |4s543 172 P 16p suitable for AM/FM and other
s =1 i & = | 7900 series 1Amp neg 100p |~ &1 2010 58 |4549 390 MVAM2 double 25v 148p 22p vat| communications/generator
7400 1 13]20 f 7472 28 74142 1265 74257 108 | 78M series %Amp pos  90p < a 4011 17 |assa 153 BB204/104 double FM 40p 6p vat | applications. Not for beginners.
7401 {13]20 ] 7473 | 32{38 74143 B12 74260 153 | 78LCP 100mA 35p 0 | 4012 17 |asss 117 BA102 single AFCeote 30p 4pvat Full preliminary data package
7 74 74144 312 7427 78MGT2C variable 175p |W BA121/ITT210 single afc 30p 4p vat £1 4+ SAE, No phone enquiries
402 | 14[20 | 7474 | 2738 273 124 2] 4013 55 |aseo 218
7403 [14{20 | 7475 | 38a0 74125 [65p7 | 74283 120 | 79MGT2C variable 1750 |Q Wl 4012 95 |45y 530 |BBIOSE single URF 40p Bpvat | answered on this system for the
7404 | 14|24 7476 | 37]38 74147 175 74293 a5 723CN variable IC 65p b3 E 4016 52 4566 159 PIN DIODES, BANDSWITCH types time being. Watch this space.
7405 | 18|26 | 7478 38 74148 [109 [191 | 74365 49 | NE550 73p w S| 4017 80 1aseg 281 |BA479 PINattenuator 350  Spvat Projected cost of the controller
7406 (38 7480 | 48 74150 | 99 | 74366 49 | L200 variable Vand | 1950 | 3| 4018 80 |asge 303 |TDA1061Piform atten. 95p 14p ver | PCB iess than £30: comprises the
7409 |17{24 ] 7481 | 86 74151 64 B4 74367 43 MAINS EMI FILTERS ~ o| 4019 60 4572 25 BA182 Bandswitch 21p  3pvat two modulus counter, prog.div.,
7410 | 15]2a | 7482 | 69 74153 | 6454 | 74368 49 | T8S etc approved types) | 4020 93 [a5aa 63 |4V AF semiconductors stocked in depth. phase detector, multiple TC loop
7411 (20|24 | 7485 |104|90 74154 | 96 74373 22 1o chasei 2 w| 4021 82 lasgs 100 |Please ask tor quantity pricing detaits. filter/integrators.
7412 {17 7486 a0 74155 54110 | 74374 77 . 2| 4022 8o
7413 |30 7489 06 74156 | 80110 | 74377 124 ] o o EC 583 5 Al 4023 17 | LINEARS TOP GRADE LEDS by AEG: PRICES ARE EXC. VAT {add 15%}
7414 (51 7490 | 33|90 74157 67 65 74379 130 5 Ams v»;irein 3‘87 E m 4024 76 CA3130E 84 SIZE Red Green Yello Orang Quantity discounts for LEDs:
7415 24| 7491 | 76/110 74158 B0 | 74393 140 § f 2 4025 17 |CA3130T 90 5mm 14p 16p 15p 20p 10-per type - less 10%
7416 |30 7492 38|78 74159 (210 .ITomld cores in Cat no. 2 > 2| a026 180 |cA3140E 3mm 13p 15p 18p 19 100 per type - less 30%
;:;g :1“6) 5 ;:gg :;g 99 ;::g? 82 ;go MISC. Counter/timer, scalar device — ;:( 43% 32 Eag(')‘:%";‘ ‘75 2%x5 17p _20p 20p_ 24p 100 mix in 10s - fess 25%
N 3 € N a FUTABA FLUORESCENT VACUUM DISPLAYS for CLOCKs et
7421 29|24 | 74982 65(99 | [74162 130 | NESSE “30p NESS6 78 NESSS 180p LT GoF 100 |(m3oian 30 R VACUUM or s ot
u Javesl | ook LM3909 72 = 5LT0Z clock display (static drivel with AM/PM flags  £9 + 1,35
7423 |27 7496 | 581120 6 2(78 | GEHGODC divide by 10/11 to 320MHz 7808  |w 4030 58 |LM339N 66 | 5703 DFM display for MSM5525 LS| counter  £9.45 + 1.42 vat
7425 |27 185 74164 [104[130 s
7497 11C90DC divide by 10/11 1o 650MHz  1400p  |@ 4035 120 |LM348N 186 | 6LT06 5 digit DFM display (Gl AY58100) mpxed £9.75 +1.46 vat
7426 27 Y 74165 [105 i i D Z| 4040 83 |LM3900N 60
7427 | 27|20 | 741XX series {34157 | 20 8629 divide by 100 10 175MHz min 4200 |1F @ o 709HC TOKO COILS, FILTERs, CHOKES, stc_for AM/FM/TV comms—
Tace |35 | 78107 V321387 010 h00 | MSL2318 divide by 10/100 to 175MHz min420p |5 & 3033 gg Ml gg TYPE  Size’ 5mm Jmm 10mm | Please add VAT @15%
7430 17|24 | 74109 63138 15,470 |230(200 ICM7216B1P1 : 8 decade 10MHz DFM counter ﬁ Bl 4044 80 B7r10HC 65 AM IF 65p 33p 30p Various for ICs, transistor etc.
7432 | 25|24 | 74110 [54[54 |5,455 l6os and full function timer, with direct drive for an Of a046 130 [710pC 59 FM IF §5p 33p 33p Various for ICs, transistor etc.
7437 [ao0[24 ] 74111 {68 7a17a | 87|120 | LEO display (mpx). Uses 10MHz xtal D § 2| 4048 60 J723cN 65 | SW coils 33p Two impedance series
7438 |33{2a | 74112 38 £4175 | 87[110 | \CM7217AIBI ; 4 decade programmable 29l acas 55 [ra1cm 66 | OSC coils §6p 33p 33p For LW/MW/SW
0117|124 ] 74113 38 |74176 | 75 counter with direct LED drive 950p [T O TV vit/sif P
7440 117124 | 74112 38 1CM7207 clock pul assp |5 @ 4950 S5 7arch 27| Varlous coils in the range 20kHz to 300MHz - see TOKO catal
7441 (74 74116 |08 74177 | 78 ICM7208":;“; F‘Lse wnerﬂzf ] 7 P O| 4051 65 [|7a7CN 70 arious coils in the range z to iz - see catalogue
7442 [ 70{99 ol s 74181 |165)350 lcMz2088 1 ecade counlg: isplay 95p m S| acs2 65 J7a8CN 36 CERAMIC and MECHANICAL FILTERS {inc MURATA TYPES)
7443 115 74183 210 7 : LCO DVM (3% digit) 955p |5 0| 4053 65 JNES531n 105 | CFT455B/ CFT455C 60p: CFX014-180p; CFU4S5C - 85p
S h 74120 |15 74184 |135 ICM7106&PK : evaluation kit for 7106 24.80 |=W| 4055 135 f— | CFT470C- 60p; CFUA470C 65p
7445 94| | 74121 |25|  |7a185 [134 ICM7107CP : LED DVM (3% digit) 9550 |& E| 4080 563 |7 sEG DisPLAYS| MURATA CFUAE5H and CFU4SSF cermic block filters 1.95ea
7446 (94| | 74122 46| 34188 |275 ICM7107CPK : LED DVM kit for 7107__20.65 |-, Wl 4060 115 |HP5082 series......] MURATA CFMASS sarics ladder filters. D.E.F.G.H bandwidths
7447 |82|gg | 74123 |46 27| 74190 92 | OKIMSM5523/a : LED/Fluorescent display 27| 4063 109 |Red 7850 2 available now (20,16,12,8,6 kHz) £8.35 ea (metal encapsulated)
7448 | 5609 74124 7 74192 [105]180 | driver IC for time/timer/stopwatch/ AM/FM < wl| 4066 53 7653 SFD455B8, SFD470B, SFD4728 85p ea
A 7640 | Jaa | 74125 |38/44 | 74493 [105(180 | received frequency display and direct counter | 4068 25 |ven 7660 233p| CFM2 series mechanical eloments types A.8,C,D {4-10kHz bandwidth)
7451 [17[24 | 74126 | 57144 74194 |105 luse MSL.2318 prescalar) inc Crystal 14000 (= Of 4089 20 7663 233p - 65p ea. (As used in RCME feature)
7453 |17 ;::gg ;g - 74196 | 99110 :ASB'I:SSZS. Aw:‘/fwll '(e7gir+cv6?plv o T, 5 uz_' 4070 20 |Gm 7670 233p| MULTIPLEX/PILOT TONE FILTERS, FM IF FILTERS (see cat and:)
7454 17124 | 74152 e | (B 0 || R o e lioon |z @] 4071 20 7673 233p| CFSE10.7/SFE10.7 - stereo FM IF ceramic filters {sim FM4 ete) 50p
7455 (3524 74198 | 150 M it ttor P |G «| 4072 20 |Fairchild FND CFSB10.7/SFE10.7MJ - mono bandwidth ceramic FM IF filters 50p
74138 60 4 digit LCD for ICM7106 SM5526 1100
7460 |17 L 5 ;:;2? 160| % |10 f‘e‘n = ‘;’ 05 ‘"h""dﬁm PEB for P % O] 4073 20 500/507 150p | SFE10.7ML - ultra linear phase stereo ceramic IF filters 70p
P m ar graj . - L
;24758 . 241 24331 | se A P | o UN*(S'T““V)_ ok e 3008 23 :g;g gg CDA10.7 - 10.7MHKz ceramic discriminator {for CA3089 etc)  70p
L :

Current news: A PCB for the Mullard DC tone and volume control system is now available £3 + 0.45 VAT. HMOS PA modules for 60-100W - kit £14 +£2.10VAT, beatsink £4.10+0.61.

FM radio control system crystals £3.75 pair inc VAT (Sept on) . MK50366N: static drive clock/timer |C £3.78 + 0.67 VAT. 12%kHz channel spacing 8 pole 10.7MHz XTAL filter by TOYO
type H4402 £15.50 + £2,32VAT. A further updated pricelist is now available, and we would like to remind you that enquiries can only be answered if accompanied either by an official
business letterhead, or an SAE. STOP PRESS: TOKQ's new split-apart triple AM tuning diodes are in stock £2.45 + 37p VAT, {KV1215). S BL1 diode DBM 1-500MHz - £4.25+0.64p.
Terms: CWO please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please follow instructions on

VAT, which is usually shown as a separate amount. Overseas customers welcome - please allow for postage etc according to desired shipping method. Access facilities for credit purchases.
Catalogues: Ambit. Part 1 45p. Part 2 50p 90p pair. TOKO Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricelist supplements.
Hours/phonEZ We are open -from Sam -7pm for phone calls. Callers from 10am to 7pm. Administrative enquiries 9am to 4.30pm please {not Saturdays). Saturday service 10am to 6pm.

AMBIT catalogues are guaranteed to contain the most up-t-a( "and best informed comment,on
modern developments and advances in the field of radio and audio. There is no competetive

o
q m b' t ® blica(ion that even approaches the broad range of parts/information on modern techniques.
international 2 GreshumRoaod, Brentwood, Essex.




LOW COST

AUDIO SIGNAL
GENERATORS

(Sine & Square Waves)
10Hz-100KHz
Very low distortion (—0015%)
£36 (or in kit form £31)
Model 146 + Tax 15%

Low cost version, AO113 (02% dist), £27.50 (Kit £23). Other
instruments include: Millivoltmeter, Tachometer, Noise level
meter, Distortion Analyser, F.M. Sig. Gen. Crystal Frequency
Standard. KEF Speaker Units. Send S.A.E. for lists. VAT extra 15%.
Post/Pkg. £1.50.

TELERADIO ELECTRONICS
325 Fore Street, Edmonton, N.9. 01-807 3719
Closed all day Thursday

-ETCH RESIST TRANSFER
KIT SIZE 1:1 ,
Complete kit 13 sheets 6in x 4%in
£2.50 with all symbols for direct
application to P.C. board. Individual’
sheets 25p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
Connectors (5) 4 Lead and 3 Lead and
Pads (6) DILS (7) BENDS 90 and 130°
(8) 8~10—~12 T.0.5. Cans -{9) Edge
Connectors 0.15 (10) Edge Connectors
0.1 (11) Lines 0.02 (12) Bends 0.02 (13)
~Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS ‘
All standard symbols and wording. Over
250 symbols, signs and words. Also
‘available in reverse for perspex, etc.,
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.

GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES

Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Yin kit or Y4in kit. £1
complete. State size.
All orders dispatched promptly.

All post paid

Shop and Trade enquiries welcome
Special Transfers made to order
E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT.ETI 10
46 LOWFIELD ROAD
STOCKPORT, CHES. 061480 2179

QUALITYREELTD ™~ . '
REEL & CASSETTE TAPE HEADS $an forgian univensa casserre

812-01 €12-09

MONO PLAYBACK £1.89 MONO/STEREQ ERASE £1.85

B12-02 B22-02

MONO RECORD/PLAYBACK £4.02 TWIN HALF TRACK RECORD/PLBK £5.97

824-01 C44RPSD2

STEREO PLAYBACK £€3.30 QUAD QUARTER TRACK REC/PLBK £9.37

824-02 C22€502

STEREO RECORD/PLAYBACK £6.66 TWIN HALF TRACK ERASE £4.72

824-RP

STEREO GLASS FERRITE REC/PLBK £11.80 MAGNETIC TAPE HEAL CATALOGUE 25 PENCE
AUOIO AND HI-FI CATALOGUE 180 PAGE FULL COLOURI S ENCE

1 PLEASE ENCLOSE
30p P&P WITH
ORDER

THE MONO! E RONICS CO. LTOY .\ poices
§/1 CHURCH ST., CREWKERNE, SOMERSET, ENGLAND. (0460) 743214 iNcLUDE VAT

Just a little bit more...

Compare its teatures:

*Z-80A 4MHZ. CPU: The most powertful 8-bil processor on the market,

‘8K Basic: resident on board, MiCROSQFT Basic, the Industry standerd, with
extensions for on-screen editing, graphics, machine code intertacing.
Optimised for speed (see benchmarks beiow),

‘Full 57 Key Licon solid state keyboard: switch mechanisms are contactiess, high
rellability protessional units tor long trouble free life. Keyboard is mounted
separately to svold straining main P.C.8.

“Total of 20K on-board memory: 2K monitor (Nas-8ys 1), 1K Video RAM, 1K Work
space RAM, 8K Microsoft Basic, 8K user RAM.

“Kansas City cassetie interface: for rellabie storage of programs and dats at 30007
1200 baud, with fult checksum srror detection,

"Nes-sys monitor: A powerfui 2K machine code monitor provides an idest
environment for learning about and developing machine code Rfo‘?rlmu. Nas-
sys uses ablinking non destructive cursor, with 22 ds. ASCIl terminat
are lully supported via theserlslinterface; users can add theirown I/O driversvia
the aystem l/O_voctor table to support other devices.

Nas-sys commands are:
A-Hex arithmetic
B8-~set breakooint

N—rsturn to normal
O-—Qutputte P.1.O,

C~Copy Q-~Query input port
E—~Execute R-—~Resd tape
G—Generate S—Single step
H—Operate as half duplex, T--Tabulate memory
terminal, U—activate user 1/0 drivers
{—intelligent copy V—Verity tape
J—Exscule at FFA W--Write tape

X—set external device

K—set keyboard options
Z—execute at FFD

L—load from tape
M-—Memory modity

‘Onboard P.1.0. ~ Anuncommited P.).O. (MK 3881) giving 16 programmable 1/0

lines with handshake.

*On boerd RS-232-Will interface directly into any standard teletype — atiowing
use of BASIC or Nas-sys from the teletyps.

‘Full on-screen editing: a complete screen editor with cursor movement (UP,
DOWN, LEFT, RIGHT), insert and deiete, backapace elc,

Screen display of 16 lines x 48 characters: Stable, clear dispiay to British tele-
vision standards. Fuil 128 ASCH character set; option for further 128 graphics
characters.

‘Fully buffered NASBUS compatible: Well defined bus structure with a range ot
expansion cards; including (shortly) a tioppy disc system with CP/m — the
industry standard opersting system.

- Nett Vat Total
Nascom-2 . ........ ... ........ .... 295.00 4425 33925
Powersupply ................... ... 24.50 3.68 28.18
PERSONAL COMPUTER WORLD BENCHMARK TESTS
Nett Vat Total
Nascom-2.... 44,25 338.25
Power supply . .. . 3.68 28.18
10 C15 casseties .. ... .. .. .. L. 4.44 0.66 5.10
Z-80 Programmin { k} 4.50
Z-80 Microcomputer handbook . .. .. . . 8.95
Practical microcomputer program [}
the Z-80 ............................ o 20,00
Sargon-8K Z-80 Chess program (book) ... .. 9.50
BM1 1.8 11 14 1.7
BM2 3.2 5.4 [X3 9.9
amM3 1.3 1M1 13.2 18.4
BM4 7.2 11.8 13.8 20.4
BMS 8.9 128 15.0 21.7
Bme 18.6 19.3 223 3258
BmM7? 28.2 278 , e 50.9
BMs 5.2 6.2 123

25 Brunswick Street, Liverpool L2 0BJ
Tel-051-236 0707 (Mail Order) 051-227 2535 ( All other Depts)
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FEATURE

DESIGNER'S
"NOTEBOOK

Another look at the notebook of ETI's chief design engineer, project editor Ray
Marston.

THERE ARE MANY occasions when the electronics
design engineer needs one or two basic gates in a circuit
and is faced with the possibility of having to wastefully
commit an entire |IC to this simple function. Alternatively,
it may be the case that the inputs to a gate come from such
widely separated points of a circuit that the use of an IC in
a particular application will result in an excessively
complicted PCB layout. In both of these instances, a
simple diode gate may offer an ideal solution to the

MNOTE:
1a} D1-D3 ARE 1N4148 our

problem.
Figure 1 shows the practical circuit of a 3-input diode
OR gate. The circuit is simple, reasonably fast, very /i ov

cost-effective, and can readily be expanded to accept any
number of inputs by merely adding one more diode to the
circuit for each new input. NOTE:
1C1 1S ANY IC
INVERTER STAGE

b}

D3
D1-D3 ARE 1N4148

INPUT 1 O—Nm—‘ 1 Tox
ov
Fig. 2. The diode OR gate can be converted to a NOR type by

INPUT 2 o—-"—
D2
feeding its output through a transistor (a) or IC (b) inverting

INPUT 3 O_”T' stage.

ouT

R1

NOTE 10k

D1.D3 ARE 1N4148

O
/7%70V R1

10k

Fig. 1. The diode OR gate is simple but efficient. It can be

expanded to accept any number of inputs by adding extra diodes. INPUT 1 =
INPUT 2 o2

The diode OR gate can be converted to a NOR type by
either feeding its output through an NPN transistor
inverting stage, as shown in Fig 2a, or by feeding it's INPUT 3 D3 auT
output through any type of IC inverting stage that
happens to be 'spare’ in the circuit that you are playing NOTE:
with, as shown in Fig 2b. D1:D3 ARE IN4148

Figure 3 shows the connections for making a 3-input
diode AND gate. The circuit can again be expanded to oM
accept virtually any number of inputs by simply adding an . . - .
appropriate number of diodes PYRTTER Har 3 The ctoutof o input AND gate. The mumber ofinputs
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The AND gate can be converted to a NAND type by
feeding it's output through a PNP transistor or an IC
inverting stage, as shown in Figures 4a and 4b respec-
tively.

NOTE:
iC1 1S ANY IC

Q1
8C214L

R3 oyt D1.03 ARE 1N4148

2k7
/7;;7 ov

NOTE:
D1-D3 ARE 1N4148 ov

Fig. 4. The diode AND gate can be converted to a NAND type by
feeding its output through a transistor (a) or I1C (b) inverting
stage.

Linear Operation Of Diode Gates

Diode AND and OR gates can give very useful perfor-
mances when one or more of their inputs are operated in
the linear mode. Figures 5 and 6 show two useful ways of
using the 2-input diode OR gate in linear applications.

In the case of the Figure 5 circuit, in which analogue
voltages are applied to both of the input terminals, the
output of the circuit is (ignoring a diode volt drop of about
600 mV) equal to the greater of the two input voltages.

Figure 6 shows what happens when a pulse signal is
fed to one input of the OR gate and an analogue voltage is
fed to the other. The output signal comprises a pulse with

NOTE:
D1-D2 ARE 1N4148

'[l D1

D2
INPUT 1 | Vout
N INPUT2 S RY U

l 5V 10k

ov

Fig. 5. When a diode OR gate is used in the linear mode, Vout
equals the greater of the inputs.

NOTE:
D1-D2 ARE 1N4148

o
!

- . Dz
0V --- q
5V R1
l l 10k
o
Fig. 6. The effect of feeding a pulse to one input and a DC
voitage to the other input of a 2-input diode OR gate.

ouT

---10V
N B

86

R1  INVERTING STAGE
10k S

a peak amplitude equal to that of the input puise, and with
a 'zero’ value equal to the analogue input voltage.

Figures 7 and 8 show similar circuits based on the
2-input diode AND gate. In the Fig 7 circuit, where
analogue voltages are fed to both inputs, the output is
(ignoring a diode volt drop ‘gain’ of about 600 mV) equal
to the lesser of the two inputs.

+Ve

NOTE:
D1-D2 ARE 1N4148

Vout
5V

INPUT 1
v

INPUT 2
‘ 5V
o

Fig. 7. When a diode AND gate is used in the linear mode, Vout
equals the lesser of the inputs.

+Ve

NOTE:
D1-D2 ARE 1N4148

/7;70V

Fig. 8. The effect of feeding a pulse to one input and a DC
voltage to the other input of a 2-input diode AND gate.

In the case of the Fig 8 circuit, where a pulse is fed to
one inputand an analogue voltage to the other, the output
pulse has a peak amplitude equal to that of the analogue
input voltage.

Diode Voit Drops

We’'ve mentioned above that the output of the "analogue’
diode gate may be ‘within a diode voit drop’ of the input
signal. The magnitude of this ‘volt drop’ depends on the
type of diode that is in use, on the magnitude of the diode
forward current, and on the temperature of the diode
junction. All silicon diodes have a negative temperature
coefficient of about —2mV/<C.

Figures 9 and 10 show typical volt-drop curves for the
popular 1N4148 and 1N4001 silicon diodes at 25°C.
The graph of Fig. 9 spans the current range 0.1 to 1 mA,
and the graph of Fig. 10 spans the range 1 mA to 50 mA.
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FORWARD
VOLTAGE
mv

450

400 ' 1 1

1nat48

Ana0ol

1 [ Il | Il S
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 10

FORWARD CURRENT mA

Fig. 9. Volt-drop curves for 1IN4001 and 1N4148 diodes over the
0.1TmA to TmA current range.

FORWARD
VOLTAGE
mv

800

700

600

1N414B

1NA001

00 ! | ! | L | L l | }
1 10 20 30 40 50

FORWARD CURRENT mA

Fig. 10. Volt-drop curves for 1N4001 and 1N4148 diodes over
the TmA to 50mA current range.

+15V
D1
1N4001 Ax
D2
1N4001
a1
TIP32A
R1
300R lout = 600 mA WHEN Rx = 1R2
w 700 A

Rx

I
o

Fig. 11. A simple but useful constant-current generator.

Note that the 1N4148 volt drop typically ranges from
519 mVat0.1 mAto 874 mV at 50 mA, compared to the
1N4001's range of 441 mV at 0.1 mA to 744 mV at 50
mA.

A point of particular note about the 1TN4001 curve is
that it’s volt drop of 714 mV at 25 mA increases by only a
fraction over 4% (to 744 mV) when the current is
doubled, to 50 mA. In other words, the diode has a
voltage-to-current coefficient of about .04% /% in this
currentrange. The diode can thus be used as a reasonably
stable voltage reference at these current levels, but has a
negative temperature coefficient of about —0.3%/°C.

A Gonstant Gurrent Generator

Figure 11 shows how the above mentioned ‘voltage
reference’ characteristics of the 1TN4001 can be put to
good use in a simple constant-current generator circuit
that can be used for re-charging Ni-Cad cells or for linearly
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charging large capacitors, etc. Here, two 1N4001’s are
wired in series and operated at a current level of roughly
50 mA. Consequently, the voltage across R, is equal to
the volt drop of the two diodes minus the base-emitter volt
of Q1 (about 700 mV), which gives an R, voltage of about
700 mV. The emitter (and hence coliector) current of Q1
is thus approximately 700/R, mA.

To give an idea of the magnitudes of things, an Rx
value of 1R2 gives an output current of about 600 mA,
3R9 gives about 200 mA, and BR8 gives about 100 mA,
Allin all, a simple but very useful circuit.

Diode Protection Circuits

To wrap up this edition of ‘Notebook’, let's take a quick
look at some diode ‘protection’ circuits. By ‘protection’
we mean circuits that are designed to insure devices
against irreversible damage, and also circuits that are
designed to prevent simple malfunctioning. Figures 12 to
15 show four circuits in this latter category.

+Ve
SW1

- L

01 !

1N4148 :

R1 :
470k P
1 LOAD

) ]
!
|
c = !
220u T ‘ :
| |

Mo

Fig. 12. An example of the use of a diode to rapidly discharge a
timing capacitor when the power supply connection is broken.

+Ve
-—of—
swi1
R1 -2 D
470k 1N4148
R2
ak7
+
c1 A3
2200 == Vout

7 o

Fi'g. 13. A modification in the use of a capacitor discharge diode.

in the case of Fig 12, we have a basic time constant
circuit in which a rising voltage with a time constant of
about 100 seconds is developed across C1 each timep
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SW1 is closed. This voltage may be used to activate some
additional circuitry. The problem is that once C1 has
charged up, it has no means of rapidly discharging again
(resetting) once SW1 is opened. If there is a load in
parallel with the C-R network, as shown dotted in the
diagram, C1 will of course discharge via R1 and the load,
but then has a very long (greater than 100 seconds) time
constant.

An easy way round this problem is to connect a
discharge diode in parallel with R1, as shown in Figs 12
and 13. If there is a low-impedance load in parallel with
the C-R betwork, a current-limiting resistor must be wired
in series with the discharge diode, as shown in Fig 12.
there is no load in paraltel with the C-R network, then an
artifical load must be provided to complete the discharge
path, as shown in Fig 13.

Figures 14 and 15 show two basic variations of the
above circuits, in which the C and R networks are
configured to give a falling output voltage across R1.
Circuit operation should be self-evident.

Cc1
220u

10

e

R1
470k

Fig. 14. A basic variant of the Fig. 12 circuit.

+
c1 i,
220u .
R2
ak7

R1
D1 Vi t
470k 1N4148+ o

/77I770V

Fig. 15. A basic variant of the Fig. 13 circuit.
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Finally, Figures 16 and 17 show ways of using diodes
to protect two types of transistor circuit from destructive
damage. Figure 16 shows how to protect a pulse-driven
common-emitter amplifier that has a highly inductive
collector load, such as a transformer or a relay coil. Very
high back EMF’s can be generated by inductive loads, and
can easily be sufficient to destroy transistor junctions. In
the diagram, D1 prevents the collector of Q1 from being
driven above the positive supply rail value by these back
EMF’'s and D2 prevents it from being driven below the
zero-volts value.

+Ve

INDUCTIVE
LOAD D1

D2
4@? o A
i oV
Fig. 16. An example of the use of diodes to protect a pulse-driven
common emitter amplifier with an inductive collector load.

+Ve

INDUCTIVE
LOAD

o

Fig. 17. An example of the use of diodes to protect the
complementary emitter follower output stage of a power
amplifier that is used to drive an inducting load.

Figure 17 shows how a similar type of protection can
be given to the complementary emitter follower output
stages of a power amplifier that is used to drive highly
inductive loads. This circuit can give good protection to
Hi-Fi amplifiers in which the speakers may be inadver-
tently plugged in at a moment when the amplifier is being
hard driven. The protection diodes must have a current
rating that is compatible with the inductive {(speaker) load.

EN
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24 TUNE DOOR CHIMES

DOOR TUNES £17.13 + VAT
Waddington's Videomaster announce a dogrbell thar doesn't
go Brrringgg, Ding-Dong or Buzzz. lnstead it plays 24
different classical and popular tunes. It will play the tune
you select for your mood, the season or the visitor you are
expecting 1o call. Door tunes is not only great fun and a
wonderful ice breaker, but is also very functionally and
beautifully designed to enhance yauwr home. There is

for Christmas, for your i |
vistors of your relations from the states, and even
something for the Queen. Door twnes is easy to install and
has separate controls for volume, tone and tempo.

PROGRAMMABLE £29.50 + VAT,
COLOUR CARTRIDGE T.V. GAME.

The TV game can be compared to an audin cassette deck
and is programmed to play @ muftitude of different games
in COLOUR, using various ptug-in cartridges. At long last a
TV game is available which will keep pace with improving
technology by allowing you te extend your library of games
with the purchase of additional cantridges 8s new games
are developed. Each cartridge contains up to ten different
action games and the first cantridge containing ten sports

are currently available to enable you 1o play such games as
Grand Prix Motor Racing, Super Wipeout and Swint Rider
Further cartridges are to be released later this year,
including Tank Bartle, Hunt the Sub and Target The
consgle comes complete with two removable joystick
player controls to enable you 1o mave in all four directions
{upidawn/rightflettt and built into these foystick controls are
tall serve and target fire buttons. (ther features include
several difficulty option swiiches, automatic on screen
digital scoring and colour coding on Scores and balls
Lifetike sounds are transmitted through the TV's speaker,
simufating the actual gsme being played

Manufactured by~ Waddington's  Videomaster  and
guaranteed for one year

STAR CHESS — £55.08 + VAT,
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV to dispiay the board and pieces. Star
Chess is a new absorbing game for two players, which will
interest and excite all ages. The unit plugs into the aerial
socket of your TV set and displays the board and pieces in
tull colour tor biack and whitel on your TV screen. Based on
the moves of chess. It adds even more excitement and
interest to the game. For those who have never played,
Star Chess s a novel intraduction 1o the classic game of
chess For the experienced chess player, there are whale
new dimensions of unpredictability and chance added to
the strategy of the game. Not only can pieces be 1aken in
conventional chess fype moves, but each piece can also
exchange rocket fire with ns opponénis. The unit comes
complete with a free 18V mains adaptor, full nstructions
and twelve months guarantee

CHESS CHALLENGER %~ £B5.65 + VAT,

PLAY CHESS AGAINST THE COMPUTER.

The styhsh, compact, ponable console can be set 1o play at
seven different tevels of abifity from beginner 1o expent
including “Mate i twa" and “Chess by mail”. The computer
will only make responses which gbey international chess
rules. Castling, on passant, and promoting a pawn are al
included as pan of the computer's programme. ki is
pussible to enter any given problem from magazines o
newspapers of ahernatively establish your own board
position and watch the computer react. The postions of all
pieces can be verified by using the computor memary recall
buton

Prce incluges unt wih wood grained housing, and
Staunton design chess pieces. Computer plays black or
white and against niself and comes complete with 8 mains
adaptar and 12 months guarantee

OTHER CHESS COMPUTERS N DUR RANGE INCLUDE

CHESS CHAMPION — 6 LEVELS £43.95 + VAT.
CHESS CHALLENGER — 10 LEVELS — £138.70

+ VAT.
BORIS — MULTI-LEVEL TALKING DISPLAY
£163.04 + VAT.

CHECKER CHALLENGER 2 LEVELS £4298 + VAT

4 LEVELS £80.09 + VAT.
The draughts computer enables yau to sharpen your skills,
wmprove your game, and play whenever you want. The
computer incpbrates a sophisticated, refiable, decision
making microprocessor as its brain. hs high level of
thinking abehity enables i to respond with 1its best counter
moves lke a skiled human opponent You can select
offence or defence and change ptaying difficutty levels ar
any time. Positions can be verified by computer memory
recall. Machine does not permit ilegal maves and can solve
set problems Computer romes complete with instructians,
mains adapator and twelve months guarantee

games 1s included free with the console. Other cartridges -

NON-PROGRAMMABLE TV GAMES

CHESS COMPUTERS

DRAUGHTS COMPUTE

EXTRA CARTRIOGES.

ROAD RACE - £BA? + VAT.

Grand Prix motor racing with gear changes, crash noises
SUPER WIPEOUT - £9.17 + VAT,

10 different games of blasting obstacles off the screen
STUNT RIOER - £12.16 + VAT.

Mutarcycle speed trials, jumping abstacles, feaping varigus
rows of up to 24 buses etc.

6 Game — COLOURSCORE Il - £1350 + VAT.
10 Game COLOUR SPORTSWORLD £22.50 + VAT.

ELECTRONIC CHESS BOARD TUTOR £17.17 ¢ VAT

A special bulk purchase of these amazing chess teaching
machines enables us 1o offer them ar only £19.75 less then
half recommended retail price The electronic chess tutor is
a simple battery operated machine that can actyally teach
anyone 10 play chess and improve their game nght up to
chempionship level. This machine is not only for total
beginners but also for established players wanting to play
berter chess. Unit contains the electronic chesshoard with
32 chess pieces, a 64 page explanatory booklet and a set of
32 progressive pragramme cards including 6 beginners
cards, 16 check mate positions, 9 minialure games, 5
openings, 3 end games, 28 chess problems and 2 master
games.

PiAY DRAUGHTSICHECKERS AGAINST THE COMPUTER

" FOR FREE BROCHURES — SEND S.A.E ‘7

For FREE ilustrated brochures and reviews on TV and chess games please send a stamped addressed envelope, and state
which particular games you require information gn
Callers welcome at our shop in Welling - demonstranions daily - open from San:5.3Upni Man-Sat (8an-1pm Wed!
To order by telephone please quote your name, address and AccessiBarclaycard number
Postage and Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept. ET10,102 Bellegrove Road,
\ Welling, Kent DA16 300. Tel: 01-303 9145 (Day) 01-850 8652 {Evenings) )
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BlI-PRE-PAK
NICKEL-CADMIUM BATTERIES

BY A WORLD-
FAMOUS
MANUFAGTURER
IN 5 VALUABLE
SIZES

Charge Ay A o B
WS (E:I:‘::‘Y Voltage mA?:‘; hrs ti:'l:?l’;\':c’i':nmes: inc. ::’:g/rolc\:AT
NC20 200 1.24 20 248x 7.4 45p
NC28 280 1.24 28 344x 53 60p
NC50 500 1.24 50 34.3x 9.5 80p_
NC90 900 1.24 90 50.56x 8.3 £1.20
NC175 1750 1.24 175 50.7x14.91 £1.75

TO ORDER

@ High capacity for very small size

@ Wide temperature operating range
@ Low internal resistance.

@ Very simple charging circuit required
@ INDEFINITE SHELF LIFE

Please send cash with order. Minimum order
£3.00 plus 30p p/p in U.K. Orders over
£10 oarr. paid U.K. All prices inc. V.A.T
Ideal for portable & emergency equip-
ment, instruments, etc.

{ETI) 222-224 West Road
Westcliff-on-Sea, Essex
$S0 9DF.

Telephone: 03708 5543

BI-PRE-PAK LTD.

AUTUMN SALE

LIGHTING CONTROL KITS

Directly replace conventional light switch and
control up to 300W of lighting. No mains
rewiring. Insulated touchplates. Easy to follow
mnstructions.
TD300K TOUCHOIMMER Single touchpiate
| - wath alternate action. Brief touch switches lamp
h splay drivers, switches. LEDS. on and off. longer touch dims or brightens
o 1R tullinsuctions Jamp. Neon lamp helps find the switch in the
CT1000K Basic Kit £12.00 dark £6.00
CT1000KB with white box (56x131x71mm) TDE/K Extension kit for TD300K for 2-way
00 Ready-built £18.00 switching etc £1.50
TSD300K - TOUCHSWITCH & DIMMER
Single touchplate. sma!l knob controls
brightness £4.50
TS300K - ON/OFF TOUCHSWITCH. Two
touchplates £3.50
TSA300K - AUTOMATIC Single touchplate.
Time delay variable 2 secs. 10 3%2 mins. £3.50
LD 300K - LIGHTOIMMER KIT £2.50

Switches any appli-
ance up to 1KW on
and off at preset times
once per day. Kit con-
§ tains: AY-5-1230 IC,
. % 05 LED display,

Red. Size
5x2 5x9mm

0.2 Green 12p  high

0.2" Yellow 12p 20p

0 2" Red LEDs 25 a1 £1.25

DL727 0.5 2
digit Oisplay CA R,
£1.00

]
Based on the ICL 7106
This kit comtains a PCB,
resisiors, presels. capaci-
tors. diodes. IC and 0.5
hquid crystal display.

Components are also included to enable the
basic DV kit to be modified to a Digital
Thermometer using a single diode as the
sensor. Requires a 3mA 9V Supply (PP3

L £17.50
741 Op. Amp

AY-5.1224 Clock

AY-5-1230 Clock / Timer
AY-5.1232 Clock/ Timer
ICL7106 DV.M

ICM7217 Counter

TDA 1024 Zero Voitage Switch
LM3911 Thermometer
LM3914 Dot/ bar Driver
MM571860 (stac) Timer
55668 Touchdimmer

BA with trigger 59263 Touchswitch

BA isolated tab ZN1034E Timer

Diac All iCs supplied with data and circuit

ALL COMPONENTS ARE BRAND NEW AND TO MANUFACTURERS
SPECIFICATION. ADD VAT AT CURRENT RATE TO ABOVE PRICES PLUS 25p
P&P. MAIL ORDER — CALLERS WELCOME BY APPOINTMENT.

TK Electronics 106 STUDLEY GRANGE ROAD

LONDON W7 20X. TEL: 01-579 9794

Liquid Crystal OL34M 0.1

Display 0.5 rr}agn-hed 4

3% digit digit 7-segment
£8.10 display £4.50

Moulded in high impact ABS
Supplied with lids and screws
Black or white.

PB2 95x71x35mm 85p
PB2 115x96x37mm 70p

%W 22o0hm-10M

400mW 3,3V-30V 10p
™ Pack of 10 (one value

556 Timer

8p
1.3W 75307 15p

10 packs {mixed
3lues. 80p




MOTORS. 1.5V Medel meters 22P. Sub. mim.
“Big isch’ 1t5vac 3 rpm metor 32p. 12vic §
i modol metor 37p. Roplocament 8 Wack
12wic meters 55p. Goard mains metars. 2%
rpm. 759. 115vac 4 rpm meter 95p. Cassatte

maters. S-Ovic ax. equip. T0p.

RECORDING TAPE, Luw usize mytar,
suppliod wabexed: 7 1200° £1.00. 77 1500
£1.45, 10 3800° £5.00. BLANK CASS-
ETTES. C50 10 for £2.75. 090 10 for £3.85.
TAPE HEAD DEMAGNETISER. 240vac
curved probe £2.65. LOW COST % tape
splicer £1.95.

AMPHENDL CONNECTORS (PL258)
PLUES 47p. Seckels 42p. Elbews 90p.
Redwcars 13, DUMMY LOADS [PL259)
52elms 1 wall with lesticater bulb §7p,

BUZZERS. Minslure selid stale 1yps.
aaxnxls-: 7080 a1 3 foet, 15ma drein.

4 types, 5-9-12 or 24v BOp. LOUD 12 wit
wzzer 50 x30mm 63p. GPO lype edjustabie
bazzar 6-12 weits 27p. 12VOC SIREN, i
metal rotary typa, high pitched wol. £7.50.

SPECIAL DFFEI SEMICONDUCTORS.
Bp. BX504 'ﬂ' isataler 259.

TOOLS. SDLDER Sucker. goad saction.
tofton pezzle. £4.99. Side cutters 5 £1.45.
Piors 5 £1.45, NEDN ORIVER 8 * LONG
A3p. MY AMA 16 pia IC tast clip £1.85. 5
PIECE grocision scrawdriver sels, is-
dividasi handies. £1.05. JUMPER TEST
LEAD SETS 10 pairs of Isads with insuiated
crecs sach ond 90p.

10N TOOL KIT. In
plastic hinged case. Consialz ol 5 spaamars,
4x2/6mm. 5w drivers, J0mm. 3 emall
scrowdrivers. 2 Philips drivers. 1 awl. 3
Nlaa Xeys. £1.35.

MULTIMETERS big price ulmlon o
pockst size meters. Medsl XATY00 1.000
ochms por vok. mirrer scai selector
switch. 1.000v AC/DC. 100Kres, 150ms DC
cerront £4.99. Medel KAT101 some spac. a3
e KFATI100 bul rangs selection is vie prod
insertien, £4.10. CONTINUITY TESTER.
Tubular wait with probe ond croc. iy loed.
£1.45 with batl.

TRANSFORMERS. All 240vac primary
(pastage por irasslermer is sbows is
brackels after price). MINIATURE RANGE
6-0-6v 100ma_, 9-0-9 T5ma., 12012 50me
o n; nck "bt 12042 1?‘-- 909 (150}

--u have e fixing mmn 70p (159}, 12v
S00ma 9%y 2v2A £2.35 [459) |
£2.85 [A5p] 15-0-15¢ 1A £2.25 (45p).
200-30V |a £2.85 [54p} 20-0-20v 2A £3.65
54, 0-12-15:20-24-30v 2 amp E4.T5 (549)
20 2.5 £2.35 (54g}

TRIAC XEMON PULSE TRANS-

TAPE HEADS. Mens cassalle, £1.75.
Starea cassette £3.90. Stasdard 8 Wack
steros £1.95 BSH MM 1330 ‘4 track SOp.
BSA SAPO0 % track £2.10. TD10 dusl bead
assembly 2 huads beth Y track R/P with deill
inorass£1.28

MICRO SWITCHES. Standard belisn
sted Z8x25x0mm make or hrosk mew
aach. roller operated version o the

Ttter bsl ex squip. t5p. Light aclien micro

switch, 3 amp moke or brosk 35:20x7mm

12p sach, Charry plunger oporaied micro
switch. 2 mocm. opsa and 2 nerm. clased,
plunger 20mm loag (40x30x18mm) 25p sech.

NEW STOCK ITEM — We ore néw slatking
Expe mini hamd holé drills. Ihese
pracision British made tool, 19 L.
doard drilling. mede! makers alc. They

iC. Drill oy £7.35. Drill kit
jod case, with drill end

MICROPHONES . Mis. Tle pin. Dui, nses

wai, 600pbems, 30-18kHz, Wighly
polished wetal bedy, £7.95. DYNAMIC stick
microphons dual imp.. G0Oshms o 20K,
T0-15kiz. attractive black metal bedy, £7.75.
EMS06 Condomor. cordiod. vai. G0Dehms or
50K, I-% chromed coppar cass. £12.95
DYNAMIC PA. Mia, mobils radio otc..
Summh switch 50k imp. £3.75. CASSETTE
opiscoment microphose with 25/3.5 plags
£1.35. INSERT crystal replacoment
35 |0mm 40p. GRUNDIG Eloctrol inserts.
with bt i FET proomp 3-Bwic. £1.00.

SWITCHES. Swb. Min. Tepgles. $PST
8x5x 7mm. 52p. DPOT (8x7x7) 62p.
0POT Contre oft (12 11 xSmm) 77p.

PUSH SWITCHES (16 X Gman. rod Lap. pesh
i make 15p oach. push ea brask versien
black vieyl 17p each.

SUDE SWITCHES ahl 0POT 158 X 12mm
139. 16 11 3 G 139. 22 X 13 X St 13p.
2% 138 contre off 14p. Muipsle stider
double achen (12 tags) 29 X3V imm 25p.

ER 2 amp SPST single
hel fixing. llrlu" colours (red. black,
yollew. groou, white) (9p sach. 250vac 6
mp while mlw 21x15x13mm 17g each.

FORMERS. || (PO stye) 32p. Ilplus | swb.
min. pck mounting 65p.

ALUMINIUM PROJECT BOXES, 8
S.W.6. with fitted Jid asd scraws, ABI
Jax2ixlis 52p. ABZ 4x3x1.5is B2p. AB3
4x3x2ia B69. ABA Bx4x2in Tdp. ABS Bxdx3ie
92p. ABG BxGu2in £1.05. AB7 Bx6x3ie £1.25.

PROJECT BOXES. Sturdy ABS black
glnlk bexes with brass inserls id,
Sx56x35mm 54p 95x7x35mm 65p
11529x37mm 759,

YERD HAND HELD BOX Whits ABS.
24%x3." tapered. with screws 58p sach.

YERD POTTING PLASTIC Baxes with lid
wd scrows T0x50x20mm, white or black,
A3p axch.

SEND G.S. ETCHING KIT SYSTEM.
Unique idea lor viching P.C. beards. off dese
n o senied Doy suppiind with sverything
moted for siching P.L. Deards. will etch

16 pin D.LL. SWITCHES sty 42p sech.

RIBBON CABLE 8-way singls cors miwie-
turs 22p por meirs.

RELAYS. Clare Eiliol sub. mis. relsy
10x10mm 2 pole c/s. 1.250 coil now 75|
L]

-pin bese. 60p
lay 50x45x1 Tmm,
has 4 haavy duty moke read inserts, eporales
on 12vdc 35p eack.

DHODES. INADO1 10 lor 35p. 4004 10 for
459, 4007 10 for 50p. Y127 10 for 75p.
N914 (mumbered) 100 lor £2.50 IN4140
{awmbored) 100 for £2.25. 50 votl t amp
Bridge Rocts. 18p.

SPECIAL DFFER 5-p
screwdriver sol. with isdin
suppiied im plastic wallet enly £1.05 per Iy

CLIFF CLIEKTEST. 13 amp mains connoc-
tor. ioal for workshep, otc.. pravides rapid
=i sale mains coensclion. teugh mevided
casa and lid with neon indicator and fuse.
£5.15.

MORSE KEYS. Bagissers praclice key
£1.05, All-metal type, fully adjostable £2.60.

MURATA TRANSOUCERS. REC/SENDER.
WAAOIL 40KHZ £3.50 peir.

PUSH BUTTON TV TUNERS (set varicap)
Wansisiorised UH.F. new £2.25.

SMALL F.M. MICROPHDNE. Tanebls
88-35Mitz. approximale rasge 5) 0
meires. Aums off twe HPT batieries fool

oppraximately 1600cm of ceppor beerd.
. B2, wpplisd). £4.55

STOP PRESS. New arrivale. 12 voll cor
stergo melers with pullsy sely 60p sach. 8
rack gores pup:cl houds onty 85p sach.
ards, complale chassis with 6
03, #ic., sew but ne info,

p
boards, 2 trensisiors. IM382 KC. rimmers,
F's #tc.. new but no info. GBp sech,

POWER SUPPLIES. Switched type plugs
inle 0 13 amp sacket. has 34.5-6.7.5 :nd 9
wlls D c oul ol eitber 100 or 400me
switchable £3.45. HC2M4R sishilised pawsr
supply 3-8-7.5-9vic 31 400ma, has pelarity
reversing amd on off switch and is fully
reguisted 1 give exacl voltage Irom ng loed
' maximem currest £5.50.

TELEPHDNE PICK UP COSL Swcker type
vath lead ond 3.5mm jock 62p.

JUMPER TEST LEAD SETS 10 Peirs of
Jeads with various toloured croc clips each
end (20 clips) 90p per set.

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S.A.E. for new illustrated
lists.

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD

totaL ampLiFicaTIiON FRoM CRIMSON ELEKTRIK

STEREO PRE-AMPLIFIER POWER AMPLIFIER

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the U.K. The
superiority of the CPR 1 is probably the disc stage. The overload margin is a superb 40dB, this
together with the high slewing rate ensures clean top, even with high output cartridges
tracking heavily modulated records. Common-mode distortion is eliminated by an unusual
design. R.I.LA.A_ s accurate to 1dB; signal to noise ratio is 70dB relative to 3.5mV, distortion
<.005% at 30dB overload 20kHz.

Following this stage is the flat gain/balance stage to bring tape. tuner, etc. up to power amp
signal levels. Signal to noise ratio 86dB, slew-rate 3V/uS. T.H.D. 20Hz—20kHz<.008% at
any level.

F.E.T. muting No controls are fitted. There is no provision for tone controls. CPR 1 size is
138X80X20mm Supply to be * 15 volts.

MC 1 — PRE-PRE-AMPLIFIER. Suntable for nearly all moving-coil cartridges. Sensitivity
70/170uV switchable on the p c.b. This module brings signals from the now popular low
output moving-coil cartridges up 10 3.5mV f{typical signal required by most pre-amp disc
inputs). Can be powered from a 9V battery or from our REG 1 regulator board.

X02:X03 — ACTIVE CROSSOVERS. X02 — two way. XO3 — three way. Slope
- 24dB/ octave. Crossover points set to order within 10%

REG 1 — POWER SUPPLY. The regulator mocule, REG 1 provides 15-0-15v to power the
CPR 1 and MC 1. It can be used with any of our power amp supplies or our small transformer
TR 6. The power amp kit will accommodate t.

POWER AMPLIFIERS. it would be pointless to list in so small a space the number of
recording studios, educational and government establishments, etc., who have been using
CRIMSON amps satisfactorily for quite some time. We have a reputation for the highest quality
at the lowest prices. The power amp is availabile in five types, they all have the same
specification. T H D. typically 0.1% any power 1kHz 8 ohms. T.1.D. insignificant, slew rate
limit 25V/uS. signal to noise ratio 110dB, frequency response 10Hz-35kHz — 3dB stability
unconditional, protection drives any load safely; sensitivity 775mV (250mV or 100mV on
request), size 120X 80X 25mm

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
transformers only 50mm high with a 120-240 primary and single bolt fixing (includes
capacitors/ bridge rectifier).

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

POWER SUPPLIES

We produce sunable power supplies which use our superb TOROIDAL transformers only 50mm high wnh E]

120-240 primary and single bolt fixing (includes capacitors/ bridge rectifier)

PRE-AMPLIFIEA KIT

THIS INCLUDES ALL METAL WORK POTS KNOBS ETC - TO MAKE A
COMPLE FE PRE AMP with CPR {1S) MODULE AND THE MC1/21 1S REQUIRED

POWER AMPLIFIER KIT

The kit includes all k.

POWER AMPLIFIER MODULES

and hardwal

POWER AMP KIT .

to house any two of cur power amp modules plus a power
supply Its contemporarily sty!ed and its quality 15 consistent with that of our other products Comprehensive
instructions and full back-up service enables a novice to build it with confidence in a few hours.

€35.03

CE 608 60W/8 ohms 36.0.35v £19.52
CE 1004 100W/4 ohms 35.0 35v €2302 PRE-AMPS : .
CE 1008 100W/8 ohms 45-0-46v £25.96 These are available in two versions —
CE 1704 170W/4 chms 45.0-45v £31.00  One uses sndard components, and
CE 1708 170W/8 ohms 60-0.60v £33.97 the other {the S), uses MO resistors
where necessary and tantalum capaci-.
TOROIDAL POWER SUPPLIES C=Eh
CPS 1 for 2xCE 608 or TxCE 1004 £18.56
CPS2 for 2xCE 1004 or 2/4xCE 608 €18.80  CPR! £31.65°
CPS3 for 2xCE 1008 or 1xCE 1704 €19.75  CPRIS £40.87
CPS4 for 1xCE 1008 . €1792  MC1 £21.28
CPS5 1 for 1xCE 1708 €2415  MCIS - £33.17
CPS6mk 2xCE 1704 or 2xCE 1708 £25.53 Pre-amp Kit £38.07
HEATSINKS ACTIVE CROSSOVERS
Light duty, 50mm, 2 C/W £1.48 X02 . . £15.18
Medium power, 100mm, 1.4 C/W €235  X03 £23.58
Disco/group. 150mm, 1.1 C/W £3.04
Fan, 80mm, state 120 or 240v . . £19.70 POWER SUPPLY
Fan mounted on two drifled 100mm heatsinks REG) £6.90 TR6 £1.97
2x4 C/W, 65 max with two 170W
modules o £31.05  BRIDGE DRIVER, 8D1
Obwain up to 340W using 2x170W
THERMAL CUT-OFF, 70 C £1.54

amps and this module
8D1

CRIMSON ELEKTRIK

“Distibutors £5.75

Minic Teleprodukter

Box 12035 -
o 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 6563508
Sweden U.K. — please allow up to 21 days for delivery

Badger Sound Senvices Ltd.. 46 Wood Street, Lytham St Annes, Lancashire FY8 1QG

All prices shown are UK only a2nd include VAT and post COD 90p extra, £100 limit Exportis no problem, plea-se_
write tor specific quote. Send large SAE or 3 Internatianal Reply Coupons for detailed information
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More second
userbargains

from Carston

Top Quality Test Equipment
at the keenest prices

Acoustic
BRUEL & KJAER
2203 Precision sound level meter
2204 Precision sound tevel meter
1613 Octave fiter set couples directly
102203 & 2204
4216 Aruficial Mouth

#2624 Charge Amplifier
CEL
112 LEQ meter diqital readout
Bridges etc.
DAWE
2108 Decade Capacitance box
01 puF-1 mF 0.1 pf step
MUIRHEAD
D30A Wheatstone bridge test set
SULLIVAN
T1098 Decade resistance bridge

WAYNE KERR
B6012 RF bridgeto 5 MHz ®
SR268 Source forB601Z
Cable Test Equipment
MARCONI
TF2091A/TF2092A White norse
generator/receiver 300 channet
system complete
#TF2333 Transmission Test Set
STC
742268 Telephone cable test sel
#74216A Noise Generator CCITT
#74261A Psophometer CCITT
Circuit Magnification
MARCONI
TF1245/46/47 Q" Meter with
Oscillators
Counter Timers
HEWLETT PACKARD
5263A Time interval plug-in
MARCONI
TF2414A DC-40 MHz 7 diguts
TF2422 Frequency divider to 300 MHz
RACAL
9024 10 Hz 600 MHz 7 4+ 1 dignts
9059 DC-560 MHz with battery pack
9B350D0C-15 MHz 6 digits
9837 DC-80 MHz 6 digits
Function Generators
HEWLETT PACKARD
3300A 001 Hz-100kHz sine
square tnangular
3301 Auxiliary plug 1n
Logic Analysers
HEWLETT PACKARD
1601 L Logic state analyser 12
channel display
Mains Monitors
AMPROBE
LAV3X Mains voltage recorder
GEC
FB31A Surge monitor records mains
sprkes 4 filter
RUSTRAK
288 + CT Clamp-on AC recording
ammeter
Modulation Meters
AIRMEC
#2101-300 MHzZ AM/FM
*¥409 3-1500 MHz AM/FM
MARCONI
#*TF2300A 1-1000 MHz AM/FM

Prices
from €

400
475

250

25
65

450

20

75

20

275

350
575

120
240
475

525

60

170

325

145
190

600

45

85

95

195
325

520

Prices
from €
Oscilloscopes
ADVANCE
0S1000A DC-20 MHz dual trace 310
COSSOR
110/111 DC-20 MHz dual trace 325
110/112DC-1 MHz differential 275

HEWLETT PACKARD

184A +1801A 4+1822ADC 50 MHz
system. T B and amplifierinctuded

storage facdity (storage de rated

please ask for details) 650
1707820 DC-75MHz dualtraceD T B 700
1710B DC-200 MHz dual trace 1250

TEKTRONIX
5103N/D15
Storage system 800div,ms DC-2 MHz 350
7A13 DC-100 MHz ditferential

comparator 350
7B70 Dual ime base with 7B71 |

delayed sweep (for 7000 senes) | 28
536 Mainframe 11 MHz X.Y 100
519 1 GHz Real Time Matching

accessones included 860

535A/CADC-15 MKz dualtrace DTB 250
545B/CA DC-24 MHz dualtrace DTB 350
685A/81 DC-80 MHz dualtrace DTB 550

454 DC-150 MHz dualtrace DTB 1350
TELEQUIPMENT

D54 DC-10 MHz dual trace 240
D75DC-50 MHzdualtraceD TB

(Portable) 550
D83DC-50 MHz dualtraceD TB

{Bench) 575
D53/CD/G DC-15 MHz Dual Trace

with differential amphfier 225
Oscilloscope Probes -

Current

TEKTRONIX

P6021 AC current probe to 20 MHz 200
Oscilloscope Probes -

Voltage

HEWLETT PACKARD

1121A 500 MH, 920
TEKTRONIX

P6046 Difterential probe DC 100 MH2 215
Oscilloscope Cameras
HEWLETT PACKARD

195A Pack film polaroid 190
198A Pack Iitm polaroid 120
TEKTRONIX

C30AR Roll fiim polanod 130

Power Meters

HEWLETT PACKARD
432A,478A Y0 MH2 10 GHe

wideband with bolometer 350
Power Supplies

HEWLETT PACKARD

6265B DC stab vanabled0V,3 A 195
ROBAND

T10150V 1 AVanable 30
SOLARTRON

As75150 V1 AVanable 25
STARTRONIC

11720V 0 5A Vanable 25
SYSTRON DONNER

LNG 16-1016 V,10 A vanable 75

Pressure & Displacement
Transducers

ELECTRO MECHANISMS

LVDT DC hinear vanable 3+ 0 50 inches 25

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979

TEK 4¢
S ang
now eX"Stog75A
Puise Generators 1’:(;':\8(5

E. H. RESEARCH

G7105V/50 Q30 Hz 50 MHzRT6ns 100
132AL50V/50 Q5 Hz 3MHz RT12ns 178
LYONS INSTRUMENTS
PG2E10V/50Q 1 Hz-16 MHz RT10ns 130
PG2310V/50Q01Hz-10MHzRT5ns 135

SYSTRON DONNER

10110 V/50€2 10 Hz-10 MHz RT 5 ns 95
Recorders & Signal
Conditioning Equipment
BRUNO WOELKE

ME102B Wow and flutter meter 75
ME102C Wow and fluiter meter 90

Recorders & Signal
Conditioning Equipment

BRUEL & KJAER

23058 Stylus Recorder includes

50 db pot 650
HEWLETT PACKARD

17502A Plug-in lor 7100 seres

recordertemperature module 25
SE LABS

3006DLT 12 channels UV 6 inch chart 450
41000 Galvo 600 Hz 0 34 mA/cm 30
MICROMOVEMENTS

M400 Galvo 300Hz 50 uA cm 25
M1000 Galvo 600 Hz0 34 mA cm 25
M1600 Galvo 1000 Hz0 4 maA/cm 25
MB000 Galvo 5kHz 15 5 mA cm 25
SIEMENS

KOMP 111 2 pen potentiomelrnic roll

chart 425
Signal Sources &

Generators

ADVANCE

H1 15Hz-50 KHz 40

DAWE

410C0 1 Hz-10KH:z 40

EH RESEARCH

967 Attenuator 25W 0-40 db 30

HEWLETT PACKARD

200CD 5Hz-600kHzO/P 10V RMS 75

8693,10037 83GHz5mwW

sweeper plug n 525
* 608E 10-480 MHz AM 410
% 618C 3-8-7:6 GHz FM 1600
%6208 7-11 GHzFM 1600

MARCON{

TF791 FM Deviation Meter4-1024 MHz 95

TFBO10110-470 MHz AM PM 150

TF8850-12 MHz Sine/Square 75

TF995A/21 5.220 MHz AM FM 350

TF995B/50 2-220 MHz AM FM 475

TF10600-1 2GHz AM PM 150

TF2005A Two tone 20 Hz- 20 KHz 200

ROHDE & SCHWARZ

SWOB 10 5-400 MHz 7502 225

SWOBII05 1200 MHz 50Q with

delay line and accessories 1250

TEXSCAN
V5S40 1 300 MHz sweeper
WAYNE KERR
$121 10 Hz-120 KHz
022B 10 Hz-10 MHz
Spectrum Analysers
HEWLETT PACKARD
1417 Display unit storage
8552A 1 F. Plug-in
8553L 1 kHz-110kHz Plug-in
8554 500 kHz-1250 MHz Plug-in
T.V.Test Equipment
MARCONI
TF2909 Gray scale generator
Temperature & Humidity
COMARK
1604BLU Analogue thermometer
0 100°C
LEE-DICKENS
HPS Humidity probe
HUMIGUN Temp/humidity probe
with meter
RAYTEK
T1000 Infra red thermoprobe
Vibration
DAWE
1461 CV(M) Portable Vibration
Analyser Kit
Voltmeters - Analogue
AIRMEC
264 Millivoltmeter 3mV-1 Vranges
AVO
48 Mk VAC/DC/OHMS
BOONTON
93A 20 Hz-20 MHz True RMS
BRADLEY
CT471CAC/DC/Qrcurrent
multimeter and RF
DAWE
614C Millivoltmeter 0 3 mV-300V
ranges
HEWLETT PACKARD
427A AC/DC/Q multimeter
3406A 10kHz 1 2 GHz
KEITHLEY
610B Electrometerrecorder O P
LINSTEAD
M2B DC/AC 10 Hz-500 kHz
MARCONI
TF2603 AC voltmeterto 15 GHz
NORMA
U-Function Dual channel
peak/RMS meter
PHILIPS
PM2454B AC voltmeterto 12 MHz
Voltmeters - Digital
ADVANCE
DMM3 1999 FSD AC/QC/Q current
DANA
5230119999 FSD AC/DC
FLUKE
8300A 119999 FSD DConly
HEWLETT PACKARD
3474729999 FSD AC DC/Q)
SOLARTRON
A20019999 FSD DConly
A205 19999 FSD AC’'DC/C2
%7045 19999 Auto AC/DC/OHMS
¥7050 99999 Auto AC/DC/OHMS
Wave Analysers
GENERAL RADIO
1232A Tuned amplifier and nult
detector 20 Hz-20 KHz

HEWLETT PACKARD
302A 20 Hz-50 kHz 75 db range

WAYNE KERR
A321 20 Hz-20KHz Sens 75db

#Equipment added this month

Redundant
Test Equipment

Prices
from £
450

25
75

845
1600
1650
2100

250

40

130
215

200

a5
60

260

165

25

275
395

330
25

300

325

86

175

150

185

160

235
395

75

375

125

Why not turn your under-utilized
test equipmentinto cash ? Ring
us and we'll make you an offer.

VAT charged at Standard Rate

s Contact David Kennedy

: 01-267 5311

[ J

: Carston Electronics Limited, p

® Shirley House, 27 Camden Road.

. London NW1 9NR Telex 23920 )
00000000000000000000000000000000006 =00
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ALL BELOW MANUFACTURERS’ PRICES —
ALL NEW STDCKS.
Postage & packing add 50p per order
CALCULATOR CHIPS General insirument
GIMT4 on anti-static foam 24 pin S | L socket for
use with Bowmar display £1.50 ea Pack ot 25
chips £28. 100 for £80. 500 for £350.
BOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0 2 digits Common cathode
with bezel £1.25ea 10 for £10.
ORP12 hght dependent resistance (Eq = RPY30)
2 for £1, 10 for £4, 100 for £35.
TBA 120A TV 1 C amplher Siemens 58p, 10
for £5, 100 for £50, 1 000 tor £350.
BECKMAN 500 kcs Triggerable clocking
oscillator for use with calculator chips 5v supply
with circuit £1, 10 tor £8, 100 tor £685.
BURROUGHS 9 DIGIT Panaplex calculator
display 7 segment 025" digits Neon type with
red bezel socket and data £1.95ea 10 for £17.
100 for £140.
HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier 8v 0 C £3.50 ea, 10 for £30. 100
for £275.
OSMOR CHANGE OVER REED RELAY 12v
coll 20m/a operating current 59x17x13mm 78p
ea 10 for £5, 100 for £45.
MARRIOTT TAPE HEADS Quarter track
Type Each Per 10 Per 100
XRPS18 Record Replay

£3. £25.00 £200.00
XRPS36 Record Replay

£4.00 £35.00 £250.00
XES11 Erase £1.28 nt.oo £100.00

MULLARD AD161-AD162 Matched pairs

1 pair 80p, 10 parrs £8, 100 pairs £50.

Cartons of 600 pairs £250 EX-STOCK
RADIATION DETECTORS Quartz Fibre
Dosimeters Pen type with chp with lens and scale
0-50R Originally over £5 OUR PRICE 95p
EACH. 10 tor £8. 100 for £680. 1 000 for £500.
CLOCKING OSCILLATOR (Pye-Oynamics)
thick film 1mHZ supply S5v 19x25x8mm 88p, 10
for £7, 100 for £80, 500 for £250.

TV TUNERS by Mullard UHF 38 mcs suze
3%x2%x1% £2.50 ea 10 for £20, 100 for
£175, 500 for £750, 1 000 for £1,250.

NEW SILICON NPN TO92 8F216/BF220
1BC207 eq ) Packs of 100 £3.50, packs of 1,000
£25.00, packs of 5 000 £100.00.

MULLARD TUNER MODULES with data
LP1171 combined AM/FM (F strip £3.50.
LP1179 FM front end with AM tuning gang used
with LP1171 £3.80. LP1171 and 79 pair £5.75,
10 parrs for £60, 100 pairs for £400.

CA3085 RCA POSITIVE VARIABLE REG.
Svolt 100m amp vanable 1 8-24v §8pea 10 for
£5, 100 for £38, 1 000 for £300.

MULLARD LP1157 AM tuner modules with

N MeNRY
Buy itwith Weess ENRy

EXPORT ORDERS add ten per cent for carriage and pack

LINES FROM OUR VAST STOCKS — IMMEDIATE DELIVERY

circuit £2.50 ea 10 for £20, 100 for £178.
LUSTRAPHONE RIBBON MIKE £1.50, pre
amp on chassis 3x2xTin 10 tor £12.50.

5 WATT GOULD-ADVANCE AMPLIFIER
(built} 500ke into 2K input 4-8 ohms with data £3
ea 11 5x6x3cm

AVO0-8 METER MOVEMENTS for military
version Precision 37 5 micro-amp (503 with
integral shunt) movement £10.50.

MINIATURE MAINS TX 240 volt, primary 12v,
100m/amp Size 60x40x42mm 9Sp ea 10 for
£8, 100 for £68, 500 for £250.

PHOTO CONDUCTIVE CELL £1.25 High
power Cds cell 600 mw for control circunts
Resistance 80O ohm to 4K. Max volts 240 Suze
1%xYan 10 for £11, 100 for £100.

DYNAMIC MICROPHONE. Low imp Foster
insert, £1.48, 10 for £11, 100 for £100.

UHF TUNER BY GEC. 38mc /s wrth slow motion
tuning Size 5x3x2in, €3 ea 10 or £26, 100 for
£220, 500 for £1,000.

TWO GANG MINIATURE VARICAP TUNER
500pt with tuning knob size 3x1%x1%in £1.28
ea 10 tor £10, 100 for £85.

SES-ATES U14552 AUDIO 1.C. AMPLIFIER
14 PIN D.J.L. 300 m watts 56p each. 10 tor
£4.50. 100 for £35.

GENERAL ELECTRIC 2+2 watt | C stereo
audio chips with circurt & data £1.95 each 10 for
£17.00

R.C.A. CD4029AE 16 pin D | L presetiage
up-down counter 85p each 25 for £15.00 100 for
€50 1000 for £355 (in ant static tubes of 25) .
U.H.F. TV TUNER (preamp) with BF180 §8p
tach Built on P C board 2 x 2in {sold without data)
10 tor £4.50 100 for £35

MARCONI | C Oscillator Dawl {TOS9 can) 30p
each 10 for £2 100 for £18 1000 for £128
PLESSEY 5L432A I C IF amplifier (TO99 can)
§5p each 10 for £4 100 for £29 500 for £120
V.H.F. MODULATORS for tv games 55p each
2 transistor — onbuilt P C sizes2x 2 x 1% 10
for £4 100 for £35 500 for £150

R f Fiters for above modulators 20p each
Components and coils on built p circuit, size 2 x 2
x t%4in, 10 for £3.50 100 for £30 500 for £1285
HIGH VOLTAGE TV TRIPLER DIODES BY
1.T.7, stick type per 10 £1.50, per 100 £10, per
1000 £85.

TBAB25 ATES vanable voltage regulators 55p
each 5 volts 100 m/amps (1099) per 10 £4.80,
per 100 £39, per 1000 £280.

MAINS LEADS 2 core 2 metres lengths (grey)
per 10 £2.50, per 100 £20, per 1000 £16S.
MMS5314 NATIONAL CLOCK CHIPS £1.95
each, per 10 €17,

IN914 TYPE DIODES tested, uncoded tn boxes
0'5010000 £10, 10.000 for £75, 100 000 for
€ b

All mail to. /

404 Edgware Rd e
London W2 England ||le===m
Phone 01-723 1008

Payment in Sterling,

SERVICING BY
 PROFESSIONALS

THE COMPANY

Kode Services Limited, part of the British owned Kode
international Group of Companies, is rapidly becoming a
major U.K. service operation specialising on a whole range
of equipment from basic terminals to microprocessor based
systems.

Over 100 Field Service Engineers nationwide coupled with
full depot and workshop facilities are available to support
the following equipments:

Apple Il Model 33, 40, 43 TT, Lear Siegler ADM1A, 2A,
3A, ADM42 and 31, Microstar V, Anadex D80OO Printer.
We have the capability to service new products and are
always evaluating new D.P. equipment.

Fully comprehensive maintenance contracts or a full depot
repair service can be offered.

THE CAREER

Opportunities are available for experienced professionals
and gifted amateurs who have a full understanding of TTL
logic and digital techniques, and wish to move into a service
orientated career applying their knowledge to the servicing
of sophisticated electronic equipment.

For further details on maintenance or job prospects, please
call or write to Mr. C. Marklew on 0249 813771,

KODE SERVIGES LTD.

Station Road, Calne, Wiltshire

Semiconductor Guides.

whatisa
microprocessor?

LIHAT IS A
MICAOPROCESSOR?

Y oy et If you are considering buying

a Microcomputer, Develop-
ment System, or just want to
learn more about this exciting
technology, then this short
introduction to Microproces-
sors is for you. Comprising ota
72-page book keyed to over
two hours of cassette tapes the
many aspects of Microproces-
sors are explained, including
Binary and Hexadecimal
counting. Internal structure
Operation. Programming
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THT '77

Data and comparison table
for thynistors, tetrodes
trigger diodes, triacs
unyunction transistors
(JJTs) and programmable
UJTs (PUTs)

250,000 entries

Order No. 20

1Cin 1

Data and comparison table
for integrated op amps and
comparators. 2nd edition
DIN A6 compact format
288 pages, types
tunctions, applicational
examples. 152 connection
drawings, 48 case
drawings

Order No 11

TVT'78Vol. 1: A..Z
Transistor comparison
table

Lists more than 25,000
equivalent types for
approx. 5,000 transistors
9th edition

292 pages. 11
illustrations, 137
connection drawings

Ir handy compact format
DIN A6, wipe-clean cover
Order No. 30

ISBN 3-88109-010-X

ALSO AVAILABLE
Diode Equivalent Book
£2.30
Diode Data Book £2.30
Digntal | C. Equivalent Book
£5.50

TVT ‘78 Vol. 2: 2N...©
Transistor comparison
table

Lists more than 35,000
equivalent types for
approx. 7,000 transistors
2N —25A

2SB —28C

25D —28K

3N —00

408 pages. 11
illustrations, 141
connection drawings

In handy compact format
DIN AB. wipe-clean cover
Order No. 31

ISBN 3-88109-011-8

TVT78 A-Z £4.00
TVT782N

THT77

LIN 1

LIN 2

Technical Book Services
P.O.Box 79
Maidenhead, Berks. SL6 2EG
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Techniques. Devising a pro-
gram, etc. Learn at your own
pace with this valuable addi-
tion to your reference hbrary
£10.75.
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10mV 2v

Simple Sound
to Light Modulator

Trimpots 1 and 2 are adjusted so that,
with the maximum voltage to be reg-
istered present on the input, 1V is
registered at pin 6 of IC1. Any cheap
SCR may be used, and with due
reference to the gate current of the
SCR, VRx can be calculated:
R(ohms)=V /1, where V=1V and
| =gate current. In setting up, VRx is
adjusted in section 1 so that the LED
lights up when 1V is present at pin 6
of IC1. This is repeated in sections
2-10 with VRx being adjusted with
0.9:0.8 ... —0.1V at pin 6. Any
number of sections can be added/
subtracted with due adjustment to
VRx. If the supply voltage is changed

N

o

10k -15v

(from 5-0-5 to 15-0-15) Rs must be
changed to give approx 30 mA
through the LED. The main advantage
of this circuit is the very high input
impedance given by the FET input
and thus the original audio signal is
hardly affected and has negligible
current drawn from it (as is not the
case with other VU circuits).

+15V
10k
2u2 1C1
25V 741 1Vl
12 )

Readers’ Circuit
TRIMPOT 2 SECTION 1
150k

—_— - )
—_ — =3
—_ — a4
— — a5
-6
—_— e -7
—_—— =8

- — g

rrocrerecrr-
|
I

— — =10

—_—

CMOS Mixer

J. P. Macaulay

Although this circuit employs only
one cheap €MOS IC and two transis-
tors it is capable of high quality
results. The IC, a 4011, contains four
dual input NAND gates. Two of these
are used with their inputs connected
together to form inverters and biased
into the linear mode by means of the
teedback resistors, R2. Inputs are
applied through the pots RV1/2 and

try.

shown in the schematic. The other
gate, along with al! the components to
the left of C3 are duplicated on the
other channel. The other two gates
are used in a touch operated on-off
switch.

The plates, which may consist of a
small piece of Veroboard with altern-
ate strips linked together and con-
nected to the input of the gate and line
respectively, control the output
polarity of the gates.

When the circuit is turned on, by
placing a finger on the touch plate,
the output of this gate goes high
switching Q2 hard on and supplying
the circuit with current. To switch off
the other touch plate is touched with
the finger. The output then goes low
removing the operating current from
the circuit. The transistor Q2 gives the
circuit a fow output impedance and
the gain with the input pot at maxi-
mum is four.

RV1
1M0
log

) . . —(O +4-15V
are mixed by the gate to which they '
are coupled by C1, R1, R3 and C2.
Aithough only two inputs are shown
here, the circuit will mix up to four
inputs by duplicating the input circui-
For clarity only one mixer gate Is

IC1 18 4011

Q1 IS BC149

Q2 IS BC147

O ov

WC2H OEE.

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

ETl is prepared to consider circuits or ideas submitted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ET)I TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London
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HELP!

EDITORIAL
ASSISTANT

SALARY CIRCA £4,000

We're looking for someone out
there to come and be someone in
here. Once more we are seeking
to expand our editorial staff, and
firmly believe that our past policy
of recruiting enthusiastic readers
is the best policy.

Applicants should be inter-
ested in electronics and able to
express themselves — at least
roughly — in English, although
no journalistic experience is
necessary. (Training will be given
in technical journalism.)

An interest and a knowledge of
radio frequency circuitry would
be an advantage, in order to
complement existing skills
within our team.

Don’t convince yourself that
you haven’t got the electronics
expertise to apply for this job —
you probably have! Write to the
address below enclosinga C.V. —
all applications treated in con-
fidence.

Editorial Vacancy,
Modmags Ltd,

145 Charing Cross Road,
London WC2,

94

BUYI N G TI M E? MAKE SURE IT'S CASIO

New Lithium batteries — outlast most solar watches

From Casio’s New Collection comes one of the
most sophisticated executive watches available
today.

THE 81CS-36B

ALARM CHRONOGRAPH

L C Display of hours, minutes, seconds, day; and
with day, date, month and year perpetual
automatic calendar

4-5 YEAR BATTERY.
1/100 th second chrono-
graph to 7 hours. Net, lap
and first and 2nd place
times. User optional 12 or
24 hour display, 24 hour
alarm. User optional, hourly
chime. Backlight. Mineral
glass, stainless steel case.
Water resistant to 100ft. (3
at}

£35.95

4-year battery. 1/100 sec
chrono to seven hours. Dual
time, 12 to 24 hour. Stain-
less steel encased. Light-
weight. Water resistant to
66 feet (2 at).
RRP £27.95

£23.95

CAS10 95 CS-31B
(De-luxe model)

5-year battery. 1/100 sec.
chrono to six hours. Dual
time. 12 to 24 hoyr. Solid
stainless steel case. Water
resistant to 100ft. (3 at.).
RRP £35.95

£29.95

et

,.r{li

New Lithium batteries put most SOLAR watches
in the shade. Constant LCD display of hours,
minutes, seconds, a.m./p.m. and day (12 or 24
hour). Dual time (12 or 24 hour). Automatic
day, date, month and year calendar. Mineral
glass face. Backlight. High quality s/s bracelets
with easily removable links.

HONGKONG WATCHES

Most low cost watches come from Hongkong
and these are proving to be extremely unreliable,
particularly those with multi-function modules,
with failure rates of up to 60% or more. Repairs
can take as long as three months and replace-
ment parts Bre not always available.

Compare this with Casio, Citizen and Seiko,
whose failure rate is typically under 1% and
Casio’s service time of 2-3 weeks and we ask
you:

ISN'TIT WORTH PAYING A LITTLE MORE
FOR QUALITY AND RELIABILITY?

Fully guaranteed for 12 months.

Prices include VAT, P&P, cheque/PO or phone
your ACCESS or BARCLAYCARD number to:

TEMPUS

CASIO F-8C
3-yr. battery

8-digit display of hours,
minutes, seconds and DATE,
with day and a.m./p.m. Auto.
calendar, backlight, resin case
and matching strap. Mineral
glass, water resistant to 66ft. (2

at):
RRP £12.95

Real quality and value for only

£10.95

CASIO F-200
Sports Chrono

Hours, minutes, seconds,
am/pm, and with day, date
and month, auto calendar,
1/100 sec. chrono to 1
hour. Net lap and 1st and
2nd place times. Resin case
and matching strap
Mineral glass.

Water resistant to 66f. (2
at.). Silver oxide battery
RRP £17.95

£15.95

CASIO FX-68 ‘

CRCXED ™
LC Disptay. 37 i23456-99 .
scientific functions. i ap—
Trigs. logs, exponentia- | 4 @ B BN SR i
tions, etc. PLip s I
Standard deviations. 4- ’ E ...... ’
Polar to Rectangular, . s ==
R-P and sexagesimal to =
decimal conversions. ooEm
Pi, cube root, six BB
levels of brackets. 2
Full memory. 500 hrs. [ 2] g B8R
battery. RRP £22.95 (ol - | m (=]
£19.95 case

PR 8n

A very convenient 3/16 x 2% x 3%’ Wallet.

COLLEGE FX-80 POWERSAVER!
Specification as above plus ENG key. 4,000
hour battery life from two AA size batteries

%ax3x5%". RRP £17.95. £15 95

PROGRAMMABLES. FX-501P (£64.95),
£54 95, FX-502P (£84.85), £74.95. FA-1
Adaptor (£24.95) £19.95

MELODY 80. Now only £23.95 (£25.95).

Most CASIO products available from
stock. Send 25p for illustrated broch-
ures of this superb range of watches or
calculators (both on request).

Dept. ETI, Beaumont Centre, 164-167 East
Rd., Cambridge CB1 1DB. Tel. 0223 312866
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Readers’ Circuits

-0 +15V
. c2
R3 R4 Fig. 1
15k 15k 9 _)_"5_"6
i ¢ i SIGNAL
TL71>—A;—°
ouT
|sr|“GNAL \ 1 11 :
(+5V) Qi
RV1
LM114 T3
R1 C1
15k 5n6
R2 R5 : 3 0 0
15k 15R r
OFFSET
L NULL
flc
A —0 _15V

Voltage Controlied Filter
T. W. Stride

The voltage controlled state variable
filter has become almost standard in
sound synthesizers, especially since
the advent of the CA3080 transcon-
ductance amplifier. However, the

CA3080 is a reasonably noisy device
and this can be annoying when large
passbands and/or high Q values are
being used in the filter. This circuit is
for a low noise, high performance
transconductance multiplier,” which
though not cheap, will offer a truly
Hi-Fi performance.

R1 and R2 attenuate the input
signal to keep distortion low, and Q1,
Q2 with R3, R4 form the transcon-

Vin ductance multiplier. The differential
o—> output current is integrated by means
A of IC1, C1 and C2, a differential inte-
TL81 ? grator. RV1 is provided to cancel out
- l'e theoffsetof Q1, Q2; itis best adjusted
by sweeping the filter and adjusting
ra for minimum DC output shift.
1 7k5
RV1
10k
R1
3k9
R3 1/5
10 CA3046
RTC
) —0 -7V
7
/| a4
e -—-’hﬂw 1/5 CA3046
Fig. 3
O -15V

BC184

LM114

Fig. 2

—0 -15V

As can be seen from Fig.1, the gain
of the integrator is controlled by a
constant current |C. This current can
be provided in two ways, either from a
current mirror (Fig. 2) which then
makes the circuit an almost exact
replacement for the CA3080, or for
original equipment designs, from a
current source. If it is desired to use
this circuit as a replacement for a
CA3080 in, for example, the
Transcendent 2000 synthesizer, the
foliowing modifications are
necessary. The integrating capacitor
on the output of the 3080 must be
replaced with a 10 k resistor and the
input attenuator on the above circuit
is discarded. The control current that
wouid flow into pin 5 of the 3080 is
input to the current mirror and the
output current is drawn from the
transconductance mulitiplier (point A).

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979
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Codespeed Electronics

PO BOX 23, 34 SEAFIELD ROAD, COPNOR, PORTSMOUTH, PO3 5B
ELECTRONIC MAIL ORDER SPECIALISTS
New, Full Spec. Oevices

WRISTWATCH LCDs. A high contrast 3% digit wristwatch LCD with centre colon. Supplied with
polarizers and data. Only £1.00. Cat. No. 202

MM5314 CLOCK CHIP. & supe: vatue dignal k chip for only £1.99. With data Cat. No 207
& DIGIT LCD. A high contrast_easy 10 solder dispiay with four 0 6’ high nun-multilexed digits
£6.95 each witn data Cat No 206

DIGITAL ALARM CLOCK MODULE. Compiete with gant O B4"" LED display. Add transformer
and switches for complete (lock With data only £6.50. Cat No 20

SLIDE SW|TCMES A mimatu ide switch with two pole change-over contacts All brand new

16p cact Cat No

MOMENTARY SWIYCMES Miniature spring loaded pushbutton switches with ane normally open
onlact Super value 16p each Cat No 703

POLARIZING FILTER MATERIAL. D 006" thick plasuc him Any size cut — even 1 sqinch Max
width 1 any iength Only 2p per sq inch Cat No 701

PROGRAMMABLE UNIJUNCTIONS Four MEU21 PUTSs (similar to 2N6027}. Makes long delay

umers oscillators etc W ith data and apphications sheer 4 for 50p. Cat No 402

MINI 6 DIGIT LED DISPLAY. 6 digin 7 segment display from Fexas Common cathode

multiplexed with 0 1 digits £1.00. Cat No 306

DMM CHIP, MM5330 dvm chip Builds into fugh accuracy dvm ot panel meter Reaurres additional
reuitry Supplied with data and circuit. Only €3.95. Cat No 404

GIANT LED DlSPLAY Common cathode non-multinlexed super 4 digit LED clock display Lots of
£ USes 1 Iy £3.95 each. Cat No 204

MINIATURE DIODES 5 mini 1N34 70 germanium diodes 135v 600mA; Excellent value 25 for

50. Cat No 403

20 KEY KEYBOARDS. Calculitor keyboards excellent key ar ion 20 keys per board 2 keyboards
+ £1.00. Cat No 101

12 DIGIT DISPLAY. Bright orange gus discharge display digins 0 25' high With data only

50. Cat No 304

MATRIXED SWITCMING DIOQES. 2 des on each 14 1un chip Supphied wih data sheet §

4

chips for 50p. Cit No

HIGH SPEED DIODES, N1 hy pe-d switchimg diodes Similar to IN4138 10 diedes for
35p. Cat No 403

10 HYBRID CIRCUITS. B resivtors and 8 ors bult into each hybnd cire ldeal values los
v s Excel f wmizing PCB camponen space hybods for 50. Cat No

Umonod Items

LED DISPLAYS Unt d no g O seven sugment LED vs 0 127" cigns
ct on cathode 10 for £1.00. Cat
30MIXED ICS (Untested — no g Could inctude anything Linear or Digital. You test. Good
vaiue for £1.00. Cat No. 503.
REJECT CALCULATORS. Prod Yie lors of goodes wh strpped down

ch wiong will we tes n lv €2. 50 each Cat Nu 104

A full refund guarantee on all items.
Post and packing please add 35p. (Overseas orders add 90p}
Lots more dies in our Send a di sized SAE for your free copy

MORE SCOPE FOR YOUR MONEY

3106C
5 CRT
eyl SAE for
‘ ‘ ‘ ‘. further details
ELMAC 4" scope 5
SPECIFICATIONS
ELECTRICAL DATA VERTICAL AXIS Detlec-
Yion Sensitivity — 100m V/ division. S As recommendad
{between 3 dB points) — DC — S5MHz. Input by Practical
Attenustor — (calibrated) — 9 step 0.1, 0.2, 0.5, Wireless
w2 5,010, 20, 50/div. input impedance — 1 SPECIFICATION
Meg /40 pf inhshunt Input Voltage — Max — Di - 8 X 10cm wa i
600V P.P. HORIZONTAL AXIS (g). Deflection Tu;‘r:.:SOBEIPal D W OET Bar s
Sensitivity — 0.400mV/ division. Bandwldth EHT: 1.6kV
{between 3 dB points — 1Hz-350KHz. Gain VERTICAL AMPLIFIER
Control — Continuous when time bases in EXT Sensitivity: 10mV/cm to 50mV/cm in 12 steps
position. Input Impedance — 1 Meg. Input Bandwlidth: DC to 6MHz —3dB. DC to 10MHz
Voltage — Max — 500V P.P. TIME BASE. Sweep —6dB
Range.{calibrated) — 100msec / div to 1y sec/div Risatlme: 55ns
in 5 steps FINE Control — Variable between steps {nput Impedance: 1MQ and 30pF
— includes time-base calibration position. Blan- Input: = 4DOV max
king — Internal — on all ranges. HORIZONTAL AMPLIFIER
SVNCHRONISAT!ON Selection — Omemal exter- Snmudww 720mV/cm to S50V/cm
nal Level -- C from C DCto 1.5MHz —3d8
positive to negative. POWER SUPPLY. Input X-Y Phase Shift: 57 d.c. to 50kHz
voltage — 1157200V AC*+ 10% at 50/60Hz TIMEBASE
Power Dissipation — 18W. CRT DATA — 4in — Range: 0.5 ys/cm 10 10ms/cm in 6 ranges
fiat face, single beam. — Maximum high voltage Magnifier: X 5 (100ns/cm fastest sweep speed)
1.5kV. — Fitted with 8 x 10 division blue filter Calibration: 5%
graticule. PHYSICAL DATA Dimensions Vernler: 12:1 continuous
16cm(h)x20. Scmiw)x28cm(d). Weight—4.3Kg Trigger Sensitivity: 1cm deflection 10Hz o
{approx). Stand—2 position #lat and inclined. Case 8MHz Automatic no manual controls
— Steel, epoxy enametled. Front panel — Power Supplies: 100 to 135V and 200 10 265V
Aluminium enamelled epoxy printing 48-440Hz 15w
{As recommended by ETI) Dimensions: 182 X 200 X 405mm 4.5kg

Cash with order  Test laads available £2.00 Accessories: Main test prods and leads, Handbook
€109 (+ £16.35 VAT)  Barclay and Access Price: £159.85 inc. 15% VAT and carriage

KRAMER & CO.

9 October Place, Holders Hill Road
London NW4 1EJ. Telox: 888941
attn. Kramer k7. Tel: 01-203 2473

Mail order only. Callers by appointment

Access : Y : Visa : M,

(177

Ohio Scientifics

Power supply and R.F. Converter P.O.A.

Features

@ Uses the ultra powerful 6502 microprocessor

® 8K Microsoft BASIC-in-ROM

@ Full feature BASIC runs faster than currently available
personal computers and all 8080-based business
computers,

® 4K static RAM on board expandable to 8K

@ Full 53-key keyboard with upper-lower case and user
programmability

@ Kansas City standard audio cassette interface for high
reliability

@ Full machine code monitor and |1/O utitities in ROM

@ Direct access video display has 1K of dedicated memory
{besides 4K user memory), features uppercase, lower
case, graphics and gaming characters for an effective
screen resolution of up to 256 by 256 points. Normal
TV's with overscan display about 24 rows of 24 charac-
ters, without overscan up to 30 x 30 characters.

Extras ;

@ Available expander board features 24K static RAM (ad-
ditional mini-floppy interface, port adapter for printer
and modem and OS] 48 line expansion interface.

@Assembler/editor and extended machine code monitor
available.

5UPERBORRPII -~ £188 -

Full 8K basic and 4K user RAM Built and tested ( Delivery within 7 days)

Fully built and tested. Requires only +5V at 3 amps and a videomonitor or TV and RF converter to be up and running.

\\X

Commands

CONT LIST NEW NULL RUN
Statements

CLEAR DATA DEF DIM END FOR
GOTO GOsuB IF...GOTO |IF...THEN INPUT LET
NEXT ON,...GOTO ON...GOSUB POKE PRINT READ
REM RESTORE RETURN STOP

Expressions

Operators

—, 4, % /,1,NOT, AND, OR, >, < <>, >=,<>=,

RANGE 10°2 10 10*32
Functions
ABS(X)  ATN{X) COS(X) EXP{X) FRE(X) INT(X)
LOG{X) PEEK{l POS(1) RND(X) SGN(X)  SIN{X)
SPC{l) SQRI(X) TAB(I) TAN(X) USR({1)

String Functions

ASC(X$) CHR$(l) FRE(X$)  LEFTS(X$,) LEN(X$) MID$
(X$.1,9).

RIGHT$(XS$,1) STR$(X) VAL{X$)

Plus variables, arrays and editing facilities.

—)

96

‘ I l JS ; ‘l ll || > 4 MORGAN STREET  TELEPHONE:01-9813993
\ = LONDON E3 5AB TELEX: 261426 ATN.LOTUS SOUND

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979



8K ON BOARD MEMORY!
5K RAM. 3K ROM or 4K RAM, 4K ROM (link
selectable). Kit supplied with 3K RAM, 3K ROM

2 MICROPROCESSORS
Z80 the powerful CPU with 158 instruction, including
all 78 of the 8080, controls the MM 57109 number

Systern expandable for up to 32K memory.

2 KEYBOARDS!

cruncher. Functions include +. —, *, /., squares,
roots, logs, sxponenuad% 1rig functions, inverses etc.
Range 109910 9x 19°%10 8 figures plus 2 exponent

56 Key alphanumeric keyboard for entering high level digits
language plus 16 key Hex pad for easy entry of
machine code.
EFFICIENT OPERATION

Why waste valuable memory on sub routines for

GRAPHICS! numeric processing? The number cruncher handles
64 character graphics option — includes everything internaily!

transistor symbols! Only £18.20 extra!

MEMORY MAPPED

RESIDENT BASIC

with extended mathematical capability, Only
2K memory used but more powerful than
most 8K Basics!

high resolution VDU circuitry using discrete
TTL for extra fiexibility. Has its own 2K
memory 1o give 32 lines for 64 characters.

KANSAS CITY

low error rate tape interface.

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PCB.

COMPLETE

NLY
KIT 9

£275.00

+VAT

Cabinet size 19.0" X 15.7"" x 3.3'" Television by courtesy of Rumbielows Ltd., price £68.62

POWERTRAN

The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete!

included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated- through-hole printed circuit board. 2
keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K
Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc.

PSI Comp 80. 280 Based powerful scientific computer
Design being published in Wireless World — NOW!

SYSTEM
EXPANSION
COMING
SHORTLY!
e.g.
8K RAM Board
8K ROM Board
Prom Programmer
Printer Interface
etc.
etc.

PCB. Keyboards, Cabinet, etc.

Wﬁgzﬁﬂﬁ :"

éﬂllilﬁﬂ‘ﬁxitl
O
JIJIITTTTITTT

PCB size 16.0''x12.5"

Value Added Tax not included in prices UK Carriage FREE

POWERTRAN COMPUTERS

(a division of POWERTRAN ELECTRONICS)

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER HANTS SP10 3NM (0264) 64455

PRICE STABILITY: Order with confidence. Irrespective of any price
changes we will honour all prices in this advertisement until November
30th, 1979, if this month s advertisement 1s mentioned with your order
Errors and VAT rate changes excluded

EXPORT ORDERS: No VAT Postage charged at actual cost plus 50p
handling and documentation :

U.K. ORDERS: Subsequent to 15% surcharge for VAT" No charge 1s
made for carnage “Or current rate if changed

SECURICOR DELIVERY: For this optional service (U K mainland only)
add £2 50 (VAT inclusive) per kit

Kit aiso available as separate packs: e.g.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979
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ACCESSORIES ARE ONLY
AVAILABLE TD THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

20 X 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak simulate cabinet Silver finish rotary controls and
pushbuttons with matehing fascia. red mains indicator and stero jack socket
Functions switch for mic magnetic and crystal pickups, tape tuner and auniliary.
Rear panel features fuse holder, OIN speaker and input sackets 20 x 20 watts
RMS 40 x 40 watts peak for use with 8 to 15 ohm speakers. £31 90

Size 14%" x 3" x 10" approx. NE W feature—units now

includes a built in four channel stereo sound facihty £3.00 p&p cu RRENT cATALﬂG“E
/

30x30 WATT AMPLIFIER
IN KIT FORM

For the experienced constructor com
plete in every detail, same faciiities
as Viscount IV, but with 30x30 output.
60x60 watts peak. For use with 41015
ohms speakers p&

PER PACK

| SEEOURPRICES
1 PACK 1 2xLP1173 10w, RMS output power audio

amp modules, + | LP1182/2 Stereo pre amp for CGERSORIES
ic and auxil t A
30 X 30 WATT AM PI"I FI ER KIT oo an Ia’z]l‘]’;::ﬂlc{ £ 5 00 Suitable mains power supply parts
i | consisting of mains transformer. bridge
Wlth BSR P200 belt drIVe £ 5 7 0 0 pep £1.00 = rectifier, capacitor and set ;;rwc.s Wa'xsseeﬁa”ker —
omprising o i approx.

dECk and S_hure 0 PACK 2. 2xLP1173 10w. RM§ output power audio :'a;':fzzlj::;e:"?:;:fc':r uchie 4 oh'r]n nasgs ahd wo 3;, lsp:nm mid

M75 canrldge. +p&p £6.00 amp modules + | LP1184/2 Stereo pre amp for £300 range tweeter with Two
p&p b maq:ellc, ceramic and auxihary inputs plus £1.50 p&p  Cross-over capacitors £4 05
p— " “ OUR PRICE AVAILABLE ALSO T0 PURCHASERS OF  PEr stereo pair
EM' SPEAKER BARGAINT ' us' (DO £7'65 THE 10+ 10 AMPLIFIER KIT plus £1.55 p&p

Stereo pair 350 kut. System consists of
13" x 8" approx. wooler with rolled
surround; 2'" approx. Audax tweeter,
crossover companents and circuit
diagram Frequency response 20 Hz

to 20 KHz. Poveer handling 15 watts RMS.
20 watts max.

10+ 10 AMPLIFIER KIT

An opportunity to buy a 10 watts per chanael stereo
amphitier kit which is suitable for use with a ceramic
cartridge. The amplifier utilises proven Mullard modules and
(s available at a very competitive price. The amplitier kit
comes complete with instructions and inciudes. a Mullard

8 ohm impedance.

f 1 5.25 0 LP1183 stereo preamplifier module, two LP1173 power
Per sterea pair amplifiers with integral heatsinks, a power supply,
£3.65 p&p b Zobel networks, front and back mounting panels. a finished
= fascia panel, atl control potentiometers {hass, treble,
BSR ono volume and balance), switches, input, output and headphone
4 . sockets, wire, and an easily assembled wiap around cabinet
Belt drive chassts turntable unit £25.50 o T 0ETD S unu.y P
semi-automatic. cueing device. pé&p £2.60 approxnma!gly oo £225 £1 2. 2 5
A.D.C. OLM 30 Mk Ili Magnetic Cartridge X x 4
1o suit.
- £7.95 GAINS FOR PERSONAL SHOPPERS 100 WATT
g e LCD Salar 5 tunctian with backiite
; B s Manuat single play stainless steel finish case and strap £7 40 TUNU DISCO AMP
record deck with aulo 2 R A 178 approx.
return and cueing lever fited with stereo LCD Solar C’"O‘,“{ 9tunction with backiite fg 55 14" 54" x 10
ceramic cantnidge 2 speeds with 451 p m stainless steel finish case and strap o 'Bal:;';e:n:h:g:;n’lyu:; .
. ;T;i:a::m’ ) B ;‘,‘g: Ch'_ono stop wa!ch 9 function with back lite £8 95 Five vertical shde controls, master volume, tape Jevel, mic level. deck level,
OUR pmc[f‘ 1 25 £2.75 stainless steel finish case and strap. L PLUS INTER DECK FAGER tor pertect graduated change trom record deck No 1 1o
p VA : ) Solar Alarm LCD b No 2. of vice versa Pre tade leve! cont-ol {PFL) lets YOU hear next disc betore
X ’ " - stainless steel case and strap £2 1 95 tading 1t n VU meter manitors output level Qutput 100 watls RM;Zsﬂuswaau%peak
. £4.05 b
GARRARD DECK AM/FM OIGITAL CLOCK oo

MODEL CC 10A o | RAOIO  Acturate 4 Diga

fAecord changer with cueing device Lol iectronic Clock with 2 LED ‘
firted with stereo ceramic cartridge, dlsplav Buzzer and 5

ready to I 1nte your own plinth -
£8 1 5 php £2.05 Size 12" x 8% S000zelU el £ 1 220

UNITAUDIO STAND . | 100w Powe omy M

S . 50 WATT MONO_
.~ 5 ¥V DISCO AMP

£30.60

£14.25| ptp£270
Can be used with TV tao! Finish e SR = Mains power supply for above unit Size approx. 13%" x 5% x 6%” _
inchrome with decorative wood [ viam2 y £3 60 50 watts rms. 100 watts peak output. Big features include

spacer hitted with 4 Kennck
Mini Meteor castors

£3.95 1505

247 x12%" x 11%R”
approx.

OECCA 20w Sterea spe aker it comprising two disc inputs, both for ceramic cartridges, tape input
287 approx bass uniis + 2 34" approx f2045 and microphone input. Level mixing controls fitted with
X300 W3 EEESITEH integral push-pull switches. Independent bass and trebl

. : e
VIOEOMASTER' Super Score TV Game f‘ 595 controls and master volume

with pistol mans operation
BARGAIN FORS | 20 e aoes o w, s | 70R PERSONAL SHOPPERS oLy T
PERSONAL mains /battery operation £42.90] DUO Il SPEAKERS

SHO PPERS 0 NLY ISP Radia Cassette recorder Mains /Battery AM/FM £24 50 Atractive teak finish, modern design
P 2 speaker units - 8
Altone UA4 built in mic auto stop. D + ‘neorporating

approx wooler and 22 approx
Features 8 watt total outpul.sFuTliz';eBg? r?anyujlturen:::le | ¢ or.ms A BB LR

with cueing and auto return. Sacket for tape in and out and n T V c ;B‘ml' 0" RarEHEnCHD
stereo headphones complete with speakers £3 5-75 § £1 650

Micro Cassette Recorder 323 EDGWA , | FOR PERSONAL SHOPPERS ONLY]
e Rk ¢ 14.25 | 2iEHonSTEEY Tk W o | S UL UG |

tweeter 4510 1800 Hz Impedance

—_— ACTON: Mail Order only, No caller f R p
Bauery operated fluorescent PRI ESIN IO eV e Finished in a natural teak veneer with opening top.

. All items subject to availability. Price correct at Easily modified to accommodate stereo equipment of
camping la mp. 1.8.79 and subject to change without notice your choice. Price £1 0 95
Runs off 8 U2 batteries. £4.80 NOTE: Persons under 16 years not served without parent’s authorisation. § ;70 approximately 477 x 15%" x 15" *

A R .

[ Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GODDS OESPATCHEO TO MAINLAND AND . IRELANO uuLvI
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Phone (714) 278-4394

ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.

ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.
CREDIT CARDS ACCEPTED:

PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.

BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge

Qry. DIODES/ZENERS MICRO’s, RAMS, -TTL- RAR
1N914 100v 10mA .05 CPU’s, E-PROMS Qrv. Qrv. Qrv. Qry.
1N4005 600v 1A 08 ) 7400 .20 7492 .45 74H20 25 741576 70
1N4007 1000v 1A 15 8T13 2,50 7701 20 7893 .35 74001 25 741586 95
1N4148 75v 10mA .05 aT23 250 7402 .0 7434 75 74022 40 741590 85
1N4733 5.v 1 W Zenner .25 aT24 3.00 703 20 7495 60 74H30 30 74533 85 |
1N4749 24y 1w 25 8797 1.75 7806 .30 7496 80 74Wa0 35 780536200
1N753A 6.2v 500 mW Zener 25 245188 3.00 7405 35 74100 115 78050 30 745107 90
TN758A 10v = 25 1283 125 7406 .25 74107 35 74051 30 7405109 1.50
TN759A T2v = 25 g9 125 7407 55 7121 a5 74H52 .20 7415123 1.95
1N5243 13v I 25 TR 0 7408 .20 74122 55 74H53 .25 7405138 2.00
1N52448 14v @ 25 AM 9050 2.00 7409 25 74123 .55 7J4H55 25 74L8151 95
T R R S |1 8 1 . S L B Nt St
Lo 12¢ =L 25 G itd ek 42 .25 7413215 74H101 95 780160 1.15
QTv. SOCKETS/BRIDGES MESIG5200810 00 7413 45 74141 80 78H103 55 74L5164 290
8-pin pcb .16 ww .35 RIS S |00 7414 .75 74150 .85 AHI06 115 74(5193 200
14-pin pcb 20 ww 40 MRALS ST G RS0 [ 7416 25 74151 .95 74000 30 7418195 1.15
16-pin pcb 25 ww 45 MRIS357 3'50 7417 40 74153 95 740230 7415244290
18pin 50 30 ww o5 MM5369  2.95 w25 74158 1.15 78003 35 7815259 1.50
200 b T ww 705 TR16028  3.95 1428 25 74156 .70 L0440 7415298 1.50
pin p : : UPD 414 4.95 7821 .25 78157 .65 78010 .30 748367 195
22:pin pcb A0 ww 115 280A 2250 7830 20 7416179316 75 74020 45 7405368 1.25
24-pin pcb 45 ww 1.25 Z80 17.50 74327 30 74163 .85 74030 .55 7418373 2.50
28-pin pcb 50 ww 1.35 Z280P10  10.50 7437 20 74168 .75 78047 135 74500 a5
40-pin pcb 55 ww 1.45 2102 1.45 7438 .30 74165 1.10 74151 65 74502 45
Molex pins .01 To-3 Sockets .35 2102L 1.75 7440 .20 74166 1.75 74155 .85 74503 .35
2 Amp Bridge 100-prv 95 21078-4 495 7481 115 74175 .:0 74072 65 74508 35
i 2114 9.50 7482 55 74176 95 7473 70 74505 45
25 Amp Bridge 200-prv 1.50 2513 6.25 7443 45 74177 1.10 74078 .75 74508 5
TR TRANSISTORS, LEDS, etc. 2708 11.50 7445 45 74780 95 74075 1.05 74510 a5
2N2222M  (2N2222 Plastic .10} 15 2716 DS. 34.00 7445 75 78181 2.25 74185 2.00 78511 45
2N2222A 39 3776 {5v] 69.00 7446 .70 78182 .75 78093 75 74520 35
2N2907A __PNP 19 2758 (5v] 26.95 7487 .70 74190 125 740123 1.95 74522 55
2N3906 __ PNP (Plastic) .19 3242 T0.50 7428 50 74191 125 741500 40 74540 30
2N3904 ___ NPN_(Plastic) 19 2116 1750 7450 25 74192 75 740501 40 74550 30
2N3054 NPN .55 5800 1395 7451 25 74193 85 741502 45 74551 35
2N3055  NPN 15A 60v -60 5850 795 7853 20 798 95 741503 45 74564 15
i 126 B BN EE D arlingto 95 3080 750 7456 .75 74195 95 74150445 74574 70
LED Green, Red, Clear, Yellow .19 : 40 74196 .95 741805 45 745112 60
D.L747 7 seg 5/8" High com-anode1.95 8085 2250 TG0 : :
7470 45 78197 95 741508 45 745114 85
MAN72 7 seg com-anade (Red) 1.25 8212 2.75 : -
MAN3610 7 seg com-anode {Orange) 1.25 8214 495 1472 40 74198 145 74LS09 45 745133 85
MANB2A 7 seg com-anode (Yellow) 1.25 8216 3.50 OS5 P ) LRSI 7e5140 15
MAN73 7 seq com-cathode [Red) _1.50 50d 7o 7476 30 74298 1.50 7811 45 745151 95
FND359 7 seg com-cathode (Red) 125 8228 600 T T e T
7476 .4 } i [
arv 9000 SETRV'_ES 2;:; I;::g 7880 .75 75897 65 741522 45 | 745158 80 |
" 9301 85 9322 65 8255 S0 7481 85 74H00 .20 74153250 745194 1.50
9309 .50 9601 30 T 7482 .95 74H0T 30 74183745 745196 2.00
9602 a5 : 7483 95 74004 30 741538 65 745257 (8123) 2.50
7485 .15 74H05 .25 740840 .70 8131 275
C MOS 7486 55 74H08 35 741582 95
QTY. QTY. QTY. QTY. /7489 1.05 74H10 35 741851 .75
4000 a5 4017 .75 4034 2.45 4069/74C04 45 7490 55 74H11 25 741574 .95
4001 20 4018 75 4035 75 07l 25 749110 74015 45 741575 1.20
4002 .25 4019 .35 4037 1.80 28312 .gg
I a ] . .
L I T o — 750735 1L, LINEARS, REGULATORS, ETC.
3007 25 4022 .75 2042 65 45711 95 QTy. QTv. QTv.
4008 75 4023 25 4043 50 4512 1.50 MCT2 95 LM320K 24 1.65 LM373 3.95
4009 35 4024 75 4044 65 4515 295 8038 395 LM320T5 1.65 LM377 3,95 |
4010 35 4025 25 4046 ___1.25 4519 85 LM201 75 LM320T12 1.65 78105 75
4011 .30 4026 1.95 4047 2.50 4522 1.10 LM301 .45 LM320T15 1.65 78L12 75
4012 .25 4027 .35 4048 1.25 4526 95 LM308 .65 LM323K 5.95 78L15 .75
4013 .40 4028 75 4049 65 4528 1.10 LM309H .85 LM324 1.25 78M05 .75
3014 .75 4029 1.15 4050 .45 4529 95 LM309 (340K-5) _1.50 LM333 .75 LM380 (814 Pin)__1.19
4015 75 4030 30 4052 .75 MC14409_14.50 LM310 85 7805 (340T5) 115 LM709 (814 Pin) __.45
2016 35 2033 1.50 4053 95 MC14419__ 4.85 LM311(8-14 Pin) .75 LM340T12 95 LM711 45
4066 .75 74C151__2.50 LM318 1,50 LM340T15 95 M723 .40
LM320H6 .79 LM340T18 95 LM725 2.50
LM320H15 .79 LM340T 24 95 LM739 1.50
CABLE ADDRESS: ICUSD LM320H24 .79 LM340K12 1.25 LM741 (8-14) .45
7905 (LM320K5) 1.65 LM340K15 1.25 LM747 7.10
1 LM320K12 1.65 LM340K18 1.25 LM1307 1.75
Telex #697-827 ICUSD SDG LM320K15 1.65 LM340K24 1.25 LM1458 .65
HOURS: 9 A.M. -6 P.M. MON. thru SUN. g tmgg@’,, '_gg
NE555 45
INTEGRATED CIRCUITS UNLIMITED Nesss a5
NES65 _ 1.15
7889 Clairemont Mesa Bivd. ¢ San Diego, California 92111 U.S.A. mgggg ‘-gg
NO MINIMUM TA7205 _ 6.95
COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED 22{7970 299;-‘;
ALL PRICES IN U.S. DOLLARS. :

SPECIAL DISCOUNTS

Total Order
$35-399
$100-$300
$301-$1000

Deduct
10%
15%
20%







PCB Foil Patterns




THE ARAK VIl

POLYPHONIC
KEYBOARD

CONTROLLER

The Arak VI is so named because it can handle up to eight’ note polyphony, and that
means that if you have a large enough synthesizer you can play eight notes at once, and
each one can be set to sound totally different.

The Arak Vill is a controller in every sense of the word. For instance it has built in vibrato
so you don't waste those precious V.C.0.s. You can instantly get back to that fat
monophonic sound by flicking the unison switch. Just touch the keys with infinite sustain
selected and the Arak VIII brings in a big power chord while you get on with playing
another instrument. Memorising a chord is no problem using the memory bank facility.
You can even sequence between two chords set in the memory banks and interact with
them from the keyboard. We designed the Arak VI to interface with just about
anything, apart from the gate and control voltage outputs, which incidentally, can be
scaled between zero and two volts per octave, there is an 1/0 so you can interface it to a
computer. This aliows a Ccomputer to take data from the Arak VIH or feed data in and
control the synth,

The case is hand-built out of black anodised aluminium and is finished off with solid
mahogany end cheeks. Legends are silk screened on the front and back so you know
precisely what to twiddle and what to plug into.

Arak VI kit o . £248.39
Arak VIII ready-built and tested £382.22
PCB set £25.40

Prices include VAT
“Four more store / portamento circuits are needed to give the necessary number of controt

ARAK SOUND

PRESTON HOUSE, HIGH STREET
CROWTHORNE, BERKS.

Wilmslow
Audio

THE firm for speakers!

Send 15p stamp for the world’s best catalogue of
Speakers, Drive Units, Kits, Crossovers, etc., and
discount price list.

@ AUDAX @ BAKER @ BOWERS & WILKINS @
CASTLE @ CELESTION @ CHARTWELL @ COLES @
DALESFORD @ DECCA @ EM! @ EAGLE @ ELAC @

FANE @ GAUSS @ GOODMANS @ |.M.F. @
ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK
LOWTHER @ McKENZIE @ MONITOR AUDIO @
PEERLESS @ RADFORD @ RAM @ RICHARD ALLAN
@ SEAS @ TANNOY @ VIDEOTONE @
WHARFEDALE @ SHACKMAN @ AUDIOMASTER &
TANGENT @ STAG @ YAMAHA

WILMSLOW AUDIO Dept. ETI

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF

Discount HiFi, etc., at:
5 Swan Street
TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-FI

INTRODUCTORY OFFER

LOW POWER SCHOTTKY TTL
EX-STOCK

We are holding substantial stocks of the Devices
listed below. All orders, large and small, will be dealt
with in strict rotation. Please add 15% V.A.T. to all
orders plus 30p for P&P. Export orders no VAT but
postage at cost air/surface. Prompt delivery on all
orders.

Description price

74LS00 13p 741578 40p 74151758 92p
741801 14p 741583 90p  741S190  88p
741802 13p 741885 75p  74LS191  88p
741803 14p 741586 31p 7415192 100p
741504 15p 74LS90 42p 7415193 100p
741505 25p 741593 51p 7415195 110p
741508 16p 741595 75p 74LS196  80p
741509 20p 7418107  36p 74LS197  100p
741510 16p 74LS109  36p  /4LS221  120p
741811 21p 741S112  38p  74LS244  200p
741512 23p 7418113 38p  74LS245  250p
741813 34p 7418114 38p  74LS247  92p
74LS14 70p 7418123 60p 7415248 92p
741815 22p 7418125  4a0p  74LS249  90p
74LS20 15p 7415126 40p 7418251 85p
741821 22p 7415132 70p  74LS273  200p
741522 22p 7415136 32p 7415279 85p
741526 24p 74LS138  70p  74LS283  70p
741827 25p 74LS139 70p  74LS290 68p
741528 30p 7415151 55p  74LS293  88p
74LS30 19p 7418153 55p 7415298 90p
741832 24p 7415155 80p 7418352 98p
741837 22p 7418156  94p  74LS353  98p
74LS38 25p 7415187 55p 7418365 95p
74LS40 21p 74L5158 55p 74LS366 95p
741547 80p 7415160 110p 74LS367  9sp
741548 92p 7415161 74p 74LS5368 95p
741549 95p 74LS162 118p  74LS374  150p
741873 29p 741S163 70p 74LS386 30p
741574 32p 7415164 95p  74LS670 170p
741875 38p 7415173 90p

741876 36p 7415174  90p

LOW PROFILE DIL SOCKETS BY TEXAS

8 Pin 13p 18 Pin 25p 24 Pin 33p
14 Pin 14p 20 Pin 27p 28 Pin 43p
16 Pin 16p 22 Pin 28p 40 Pin 53p

A tull range of breadboards, I.C. test clips, ribbon
cable assemblies (mostly ex-stock). Send large s.a.e.
for catalogue and price lists.

Cheques, P.O.s, Cash etc. should be made payable
to:

ROMANE ELECTRONICS

64 Newlyn Drive, Sale, Cheshire. M33 3LE
Tel. 061-962 2606

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1979




FOR NASGOM 1
IN SCOTLAND
SEE STRATHAND

In stock now:
Nascom 1
Buffer Boards
8, 16, 32K Ram Boards
Super Tiny Basic
Zeap on tape

8K Basic on Tape
High speed cassette interface professional
T.V. Monitor in kit form and other pro-
ducts arriving daily.
Please note it is not our policy to advertise
Nascom products which are not currently

available.
STRATHAND
44 St. Andrew’s Sq.
Glasgow G1 5PL
041-552 6731 0r2

Access and Barclaycard sales welcome

Callers welcome 9-5 Monday to Friday

‘TIME WRONG?

MSF 60KHz TIME RECEIVER, data and audio

outputs, built-in antenna, 1000Km range  £13.70
FRG7? NO RADIO 4? Get all the NEWS with a

200KHz to Medium Wave Converter £11.40
SIG. GEN., 10Hz-200KHz, logic and variable sine or

square wave outputs, linear frequency scale £10.80
V.L.F.? EXPLORE 10-150KHz, Receiver only £10.70
INTERFERENCE? Get nd of whistles, etc . with a

Tunable Audio Notch Filter, 350-5000Hz £8.90
Each fun-to-build kit includes all parts, printed circurt,
case, instructions, postage, etc ;| money-back assu-
rance; so SEND off NOW.

CAMBRIDGE KITS
45 (TX) Old School Lane, Milton, Cambridge

ASSEMBLED KEYBOARDS to your
requirements: 20 low-bounce key-switches
on PCB, 5x4 format. Labelling to your
specification or standard hexadecimal. Suit-
able for Mk. 14. £7.90. T. Davy, Electronics
Today International, Box No. 101, Advertise-
ment Dept., 145 Charing Cross Road, London
WC2H OEE.

MEMORY ERASURE SERVICE. 40p per
Eprom plus £1 per order inclusive. Please
ensure that EPROMS are adequately pack-
aged when posting. Harris, Glanyrafon, Llan-
fallteg, Whitland, Dyfed, Wales.

COLOUR
YOUR
NASGOM!

DAZZLING COLOUR GRAPHICS FOR NASCOM 1

Genuine bit-addressable “pixel” system for straight
forward programming of pictorial or mathematical
functions

8 Colour display plus 8 colour independent background
facility. Full documentation with FREE SOFTWARE
powerful sub-routines for vector generation, demon-
stration program for animated effects. All runs in Nascom
1 without expansion. Complete with UHF Colour
Modulator for operation with normal colour TV set
Superior design allows connection to most other micro
processor systems — send us diagrams etc of your b & w
video circuitry for free advice. Don't be fooled by the
price. this is a top quality product which will transform
your computer

NOW AVAILABLE FOR£45 Inclusive of VAT
LIMITED PERIOD AT and postage

WILLIAM Dower House Billericay Road ™ v
STy [~

Herongate. Brentwood
A Essex CM13 35D
Telephone Brentwood 10277) 810244

SYSTEMS Ltd

BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED DIGITAL

ALARM CLOCKS

=

0) @ @
Returned to Service Department within guarantee
period.

(1) With alarm repeat — S.R.S.P. of £17.00 offered at
£3.95 inc. VAT

(2) With luxury lamp and repeat alarm as featured in
most major U.K. Mail Order catalogues, S.R.S.P.
£31.00—offered at £7.95 inc. V.A.T.

(3) With integral luxury fight and repeat alarm also as
featured in most major U.K. Mail Order catalogues,

| S.R.S.P. of £32.00—offered at £7.45 inc. V.AT.

" These will be sold as received from our customers with

the existing fault(s) and without guarantee,

°  Discounts available on large bulk purchases

PRESCOTT CLOCK AND
WAHTCH COMPANY LIMITED
scott

Pre: Quse. Humber Road. London NW2 6ER |

A SUPERB QUALITY STEREO POWER
AMPLIFIER OFFER! Protected output of
60w (RMS-8Q) Stereo via din socks. Case
inc., controls vol., select etc., Power
Smoothing, 12/35v wkg. 0.03% Thd, 22
trans., 1 amp drivers — 90.w plastic outputs.
Tested — Boxed — data £10.50. Queries
s.a.e. please. Kiifco Electronics, 1 Regent
Road, llkley, W. Yorks LS29 9EA.

CM2506 DIGITAL CAPACITANCE
METER 1pF-2uF, 5 ranges on-board switch,
2% digits, 0.6"' leds; acc. 0.5%. Assembled
module only £20.75 + VAT. Precision
Measurements. P.O. Box 70, 8 St Stephens’
Ct., Canterbury, Kent {Callers by appoint-
ment).

INTRODUCTION TO MICROPROCES-

SORS AND COMPUTING. 50 pages of

diagrams and explanation to get you started.

Price £2.30 + 45p postage.

EDUCATIONAL DATA AND TECHNICAL
SERVICES

59 Station Road, Cogenhoe, Northampton
NN7 1LU

VHF/FM TRANSMITTER KIT. New
silicon chip design means low price (beats
anyone else) and better performance. Very
small — ideal bug, etc. . .. Fully tuneable
88-108 MHz. Instructions, etc., all included.
INTRODUCTORY OFFER £1.95 + 30p
P&P (unlicensable). M. Henry, Dept. ETI,
30 Westholme Gardens, Ruislip.

SUPERBOARD IiI
AVAILABLE NOW AT £263.35

LOOK!

SPECIAL OFFER. Limited quantity
MARKSMAN electronic game. Consists of
a Pistol and an Owl target. Shoot the owl
dead centre and it responds with flashing
eyes and a chirping noise
Sells in shops Now
for £10-£14 ony £5.90
SPACE ALERT AUTO RACE

ONLY £15.90 EACH

“

£68-+6" Our Price £63.35, with adaptor

All prices 1. iclusive - P & P

! N.I.C. MODELS

27 Sidney Road, London N22 4LT
01-889-9736

CHESS CHAMPION
6-Level Chess Computer
New Low Price £63.95, with adaptor
STAR CHESS colour TV Game. A space
age Chess game

ELECTRONIC MASTERMIND
Play nine games against
the computer, 3, 4
or 5 digits. £16-85. Now £12.85.
CHROMA-CHIME 24.tune door chimes
KIT £10.50. BUILT £15.30.

LOOK!!
5-pin DIN to 4 x 3.5mm JACK PLUGS.
Leads can be used for Audio by replacing
Jack Plugs with Phono plugs or use it with
your computer by changing DIN plug to
Phono plugsr ONLY £1.25.
F€€  please allow
up to 21 days
for delivery
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HEWLETT PACKARD HP97, advanced
card programmer scientific calculator with
thermal printer and application pack, £300.
HP65 advanced card programmable scientific
calculator with 3 application packs and spare
charger, £100. Ring: Daytime 01-553 7094,
evening 01-5631 07186, ask for Mr. Yelland.

PRECISION SHEET METAL work chassis,
panels, etc. Steel, stainless or aluminium,
long/short runs, good deliveries. E.E.S.
Limited, Clifford Road, off Monks Road,
Exeter 36489. Telex: 42401.

+P/P £3.45
R A, A
BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

£114.9

CROFTON

Tel: 01-8911923 &ie'

details

103
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ROADRUNNER WIRE
THREADING SYSTEM

Introkit £9.88, Wiring Pencit with full
Bobbin £2.44, Distribution Strips glue fix
20/pkt. 6'' long £2.80 pkt., press fix
20/pkt. 2" long fit Vero/RS Bds. £2.92
pkt., Bobbins of "Q.S.E.”" wire 4 of 1
col./pkt. green, blue, copper, pink £2.12
pkt.

SPECIAL OFFER: Oryx 50 temp. cont.
iron & stand £12.50 (rec. price £13.25),
Microshear Cutters £3.15 pair, Conduc-
tive Paint £2.35, DIL Breadboards + &
Gnd. Bus, 20 lc Posns, Decouplers, C-
Fingers £1.50 ea.

Prices include P&P. Please add 15% VAT.
T. J. Brine Associates
Blackdown Rural Inds.

Haste Hill
Haslemere, Surrey

LOW PROFILE DIL SOCKETS 8pin-10p,
14pin-12p, 16pin-13p, 18pin-18p, 20pin-
20p, 22pin-22p, 24pin-24p, 28pin-28p,
36pin-36p, 40pin-40p, OPTO/7 seg DIS-
PLAYS led 2" 10p, .125' 10p, FND 500 .5"
CC, 95p, DL707, 95p DL701, 95p fullsize
19 keypad HEX + CONTROL £12.00. 7447
80p. SOUND GENERATOR SN6477 £3.95
include 30p p&p. J. Towns, 12 Hilltop CI.,
Baglan, Pt. Talbot, W. Glam.

PRINTED
CIRCUITS
HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range of popuiar components

Full range of HE printed circuit boards
normally ex-stock. same day despatch at
competitive prices

P C Boards to indwidual designs

Resist-coated epoxy glass laminate for the

d iy man with full processing instructions {no
Junusual chemicals required)

Alfac range of etch resist transters and other
drawing materials for p ¢ boards

Send 18p for catalogue.

RAMAR CONSTRUCTOR
SERVICES
MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

*SCMP USERS! 2708 programmer kit, all
components; MK14 driving software (easily
convertible to other systems); suitable power
supply circuit, £9.99 incl. R. J. Hamilton, 32
Shandon Crescent, Balloch, Dunbartonshire,
G83 8EX.

CIRCUIT DESIGN, Prototype construction,
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)
536.

3

T159. 6 months old, always used in plastic
bag hence mint condition. Need quick sale —
only £135 ono, ie £35 below discount price.
Phone 03745 55900.

ORGANISE YOUR COMPONENTS!
e 2

L% A
‘?o

COMTRAYS

Store resistors, capacitors. IC's. screws, etc. Ideal for
organising your project components — saves all that
searching around while constructing. Plastic trays with
16 compartments, each compartment 3% x 2% x
1Y2ins. deep.

£1.90 each, including p.p. and VAT
Four for £6.95 (64 compartments)
Eight for £42.60 (126 compartments)

Cheque or P.O. to;

HELISTAR SYSTEMS LTD.
150 WESTON ROAD
ASTON CLINTON
AYLESBURY, BUCKS HP22 SEPR
Tel. Aylesbury 630364

DESPERATE S/c furnf/semi furn two

single bedroomed flat wanted in
London from 1st Oct. for two females
on ETI staff. If you can help please
write to Box No. SL1, ETI, 145,
Charing Cross Road, London WC2H
OEE.

FASCIA PANELS, DIALS, NAME-
PLATES, ETC. in metal or plastic, any quan-
tity, including one-off. Fast delivery. Send
50p (redeemable against first order) plus sae
for samples to: Dept. JY159, Lee-Stretton
Artworks, 99 St. Leonard’s Road, Windsor,
Berkshire.

E.T.l. January 1975 to December 1978
inclusive. Sensible offer. Avo 8 Mark Il
recently serviced. £45. TE20D Signal Gen-
erator, hardly used, £30. Telephone Ely
2371, ext. 372.

INTENSIVE WEEKEND
COURSES IN

BASIC

including hands-on mini com-
puter operation.

This short intensive course is intended to
instruct from minimal knowledge to an
operational capability of computer pro-
gramming in BASIC high level language.
The course is fully residential from Friday
evening to Sunday afternoon.

Option of non-residential weekend, week-
day evening and weekday courses avail-
able if required.

For further details of dates available,
fees, etc.:
Phone (0401) 43139, or write to-
Dept. ETI
CLEVELAND BUSINESS SERVICES
Cleveland House, ROUTH
Beverley, North Humberside
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Videograph I links to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc
New — signal invert control, integral square wave
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc
Complete Luxury cabinet and
Kit or':ly £26'95 contrroyls. £€12.95
READY BUILT UNIT £49 95 + £1.00 P&P X
VVILLIAN/T Dower House, Bilterigay Road 7
STUAHT e Sieos

R=——}
SYSTEMS Ltd Telephone Brentwood (0277) 810244
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S350 BUS

32k dynamic RAM kit to fit into a
single S50 Bus slot.

Give your SWTPC system a
chance to handle some really big
programs.

16k kit £130.
32k kit £200 pius VAT and p&p.

S.A.E. for leaflet of these kits plus
our range of 6800 computer kits
starting at £130.

HEWART MICROELECTRICS

95 Blakelow Road
Macclesfield, Cheshire

Available for most ETI
projects from day one of
ETI, ‘phone your order.

e -

a0 il

| SPECIAL OFFER—Single
/| sided Pax PCB mat, four off,
] 4% x 6%", 99p all up

L
35 GROSVENOR ROAD, TWICKENHAM

MIDDLESEX TW1 4AD - Tel:01-891 1923

3



THIS SECTION IS A PRE-PAYMENT SERVICE ONLY

THERE will be a rate increase for Mini-Ads and Classifieds as from the November issue. Please call for new
rates and any other enquiries to: Steve Rowe, Advertisement Dept. 01-437 1002/5
145 Charing Cross Road, London WC2H OEE.

Electronic kits for the thrifty!
Build 50 Interesting Projects on a P.C. Chassis with
surplus components from your 'Spares-Box."’

EXPERIMENTER’S
PRINTED CIRCUIT KIT

Contents: 4 small boards 1o suit the enclosed designs.
Etching Powder, Resist Paint, Solvent, Degreaser and
Etching Instructions; also 50 Circuit diagrams, Chassis
Plans and Layouts for simple Crystal Sets, Transistor
Radios, Transmitters, Amplifiers, Intercoms.. Radio
Control. Metal Detector, Photoelectric and Ultrasonic
Alamms, “‘Perpetual Motions’. Light-Beam Telephone
Instruments, Testers, Gadgets, etc., you can build at
negligible cost with ~'Surptus’’ or reclaimed parts and
transistors you already have.

Price: £1.70. Postage and Packing 30p.

PHOTOELECTRIC KIT

A kit of basic parts to build a simple |.R.-sensitive
Photoelectric Switch. Contents: Phototransistor, Tran-
sistors, Diode Resistors, Connector, Latching Relay,
Chassis Board, Case, Screws and full instructions.

Price: £4.50. Postage and Packing 50p.

OPTICAL KIT

-A kit of parts to build an |.R. folded-beam Projector and

Receiver to suit the above kit. Contents. 2 Lenses, 2
Mirrors, 2 45-deg. blocks, Infra-Red Filter, Lampholder.
Building Plans. Price: £3.70. Postage and Packing 30p.
Both kits together make an Invisible-Beam Alarm.

EXPERIMENTAL ELECTRONICS

VMOS POWERFETS

(with free data and ideas sheet)

VNB7AF (60v, 2A, 15W,T0202) ...... ... 85p
VN10KM (60v, Y2A, TW. T092+1tab) ... ... 60p
(plus 10p for 20% lower R, max. selection).

T0202 Heat Clip (4W diss. with VN67AF). . ... 12p
T092 Heat Clip (2W diss. with VN1OKM) . . . ... 8p
VMOS Design Catalog (96 page) . . ... ... ... 45p

INTEGRATED CIRCUITS
CA3080 (Programmable OTA) -
CA3140 (MOS opamp, drives TTL) .
LM 308 (Precision opamp, 7nA max. bi
LM 733 (100 MHz diff. amp) ... ....

LM741 (Famous, cheapopamp) . ..........

LM78LOS5ACZ (5% accuracy, TO90, 5vreg.) .. 29p
LM3900 (Cheap, quad opamp substitute) .. ... 43p
MC3401 (Cheaper ditto!) .. .............. 30p
TLoB1CP (FET opamp, 13v/uySSR) ... ...... 29p
TLO74CN {Quad TLO81 +10noise) ... ..... 120p

709C (TO5 opamp, 12v/uS decompensated) .. 15p

4001B(P250S) ... ... ... 14p
4007UB(PnS ... ... ... L. 14p
4011B@P25nS) .. ... 14p
4013B(f°925MHz) .. ........... ..... 28p
4016B(BWOOMHz) .. .. ... ...... ..... 33p
40178 ('°916MHz) . e 55p
4020B (fP916MHS) . ... ... .. ... . ...... 55p
4020B(f9MHz) ... ... ... .. .. ....... 70p
4069UB (P20nS) . .. ... . ... ... ...... 14p
LOCMOS figures are typical @ Vo = 10v.

FET (near equiv. 2N3823, lonoise, RF) ... .. 14p
SCR (3A, 400v thynistor in TO66) case) . ... .. 40p

All offers subject ta availability
P&P 20p Mail order only

Magnet and Reed Switch Flush £1.00
Surface £1.00
Pressure Mats ... ........ Large £2.50
Stair £1.75
6’ Heavy Duty Bells ... ........ £11.50
Sirens 12v84dB @ 10° .. ... . ... £7.50
BellCovers . ... .. ... .. ... ... . £8.50 |
Window Foil Self-Adhesive .. .. ... £3.20
Foil Blocks ... ... ... ... ... .. .. 20p
Door Loops, complete .. ... ... ... £1.00
Key Switches, top grade .. .. ... .. £4.50
‘Control Panels from . ... .. .. ... £32.00

Giving details of current pfofessional alarm

SECURITY
PRODUCTS

Designed for the Do-It-Yourself market. Easily
installed. Full instructions supplied. As supplied
1o the trade

Radar, Infra-Red, and many other items avail-
able. Price list supplied free
Please note that our prices now INCLUDE VAT
at 15% + P&P

SECURITY CATALOGUE

techniques — £1 (refundable on orders over
£10)
Access and Barclaycard Sales welcome
We also sell Nascom 1

STRATHAND SECURITY

335 Battersea Park Road, London SW11 4SL
Send SAE for full details of all kits and circuits

44 St. Andrew’s Sq., Glasgow G1 5PL
041-662 6731 or 2

J. W. RIMMER

367 GREEN LANES, LONDON N4 1DY

741 B pin dil TO5 can 14p (13p 10 +), MC 1458 35p,

LM 3900 38p, IN4004/4005 3 Y2p, IN4O07 4Yap, <7/,

IN4148 2p, WO4 1.5A bridge 30p, BC107/8/9 COLOUR MODULATOR Cl:éy\ \f( SECURITY

BC147, 148, 158, 182 7p, 2N 3055 35p, OC71 15p. BN AL THE  EQUIPMENT
Resistors Yow 5%, E12 100 1p, 10 + 1 value 0 9 FOR ALL TV GRAPHICS! O | : NECESSARY FOR THE DIY AND

polyester caps 0.01-0.1F Zp, 0.15, 0.22 3p, 0.33,
0.47 5p, 0.68 7p, 1.0 10p, 2.2 14p.
Electrolytic 25v 2-64uF 4p, 100-160 6p, 220-500 8p,

£9 95 Red, Green, Blue nputs {can be mixed}

Available now Nascom Colour Kit

C PROFESSIONAL BURGLAR
& "7 ALARM INSTALLER LARGE

1000 14p, 6800 55p. Mosipi  E4B-00 4, Graptios Sowae MS. XY SAE FOR CATALOGUE
PRoToN ELEcTRoN'cS Dowevrvl'l!)\IrsleAlllMcaysI:gAHErI\gﬁeY§r‘e‘r‘\§vood “Essex PORTCULLIS

7 PARK HILL, TODDINGTON, BEDS.
TEL TODDINGTON 2098

CM133SD Tel (0277) 810244
Barclaycard / Access welcome

1A, 2 & 4 STOPES ROAD
RADCLIFFE, MANCHESTER M26 OTN

ADVERTISEMENT INDEX

A J D Direct Supplies Electrovalve
Ambit ... o GMT Electronics
Arak Greenbank
Audio Electronics Henrys

Baydis e Roger Squires
BiPak ........... Integrated Circuits Romane Electronics
Bi Pre-Pak Kode Services R.T.V.C.

B K Electronics ... Kramer ... : Scopex

B.N.RS. ...... LB Electronics . Service Trading
Calculator Sales and Serwce L + B Electronics Sintel

Lotus Sound Stevensons
Maclin-Zand Swanley

Powertran Electronics
Powertran Computers
Progressive Radio ..

Cambridge Learning .....
Carston Electronics .
Chiltmead . Maplin Tandy

Chromasonics Menocrest Tech. Book Service
Clef Products .... Metac Technomatic
Codespeed Microdigital : Teleradio
Comp, Comp, Comp . Marshalls . Tempus
Crimson Elektrik e Minikits T K Electronics
Crofton Monolith Transam .
G.S.C. Mountaindene Watsford
Delta Tech - Nicholls .. Wilmslow

NIC Models
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TRS80 EXPANSION ueseeyoezvser =
your needs Increase
Contains sockets for
lNTERFACE additional 16K or 32K RAM and a disk controlier
for up to 4-mini-disks. Software selectable dual

cassettes can be used. Features a Centronics

parallel port, real time clock, and a connector for

an RS-232C interface or whatever. Requires

Level-ll Basic. 220/240V AC.

Complete with 32K RAM £299 + VAT === e

s |
ANADEX DP8000 < £540 - v
PET Connector — £49

The DP 8000 prints the 96-character ASCII
set in single or double width at 84 lines
per minute. ® The unit operates bi-
directionaily to print a 9 x 7 matrix on
multipie copy, pin-feed glaln paper. ®
This model accepts RS-232C or current
loop serlal data at baud rates switchable
trom 110 to 9600 and Parallel Bit data in-
put at over 1000 characters per second.

® Standard s(orage capacity of 256 characters ® Other features Include Out

of Paper Detector, Top of Form Programming and Skip Over Pertoration Control.

| THE NEW ITT APPLE (2020)

|

* FuII colour — UHF output Audfo cassene tape |nterface * Up to 48K
RAM on board # BASIC in ROM (graphics commands include COLOUR =
VLIN, HLIN, PLOT and SCRN) & Built in loudspeaker % Buckets of software
available & Disk System (110K byte per drive — includes controller)

only €425 + VAT EX.STOCK

HITACHI PROFESSIONAL
MONITORS &= 5% .

127 — £199 VAT

® Rellability Solid state circuitry using an IC and silicon
transistors ensures high reliability.

® 500 lines horizontal resolution Horizontal resolution in
excess of 500 lines'is achieved at picture center.

@ Stable picture Even played back pictures of VTR can
be displayed without jittering.

® Looping video input Video input can be looped through with built-in
termination switch.
® External sync operation (available as option for U and C types)

® Compact construction Two monitors are mountable side by side in a standard
19-inch rack.

video 100

s

12" BLACK & WHITE
LOW COST VIDEO

THE TRS80 (Special Scoop)
Low Priced,Ready _

=N

PLUGS INTO YOUR OWN TV
Use your own cassette
LEVEL il BASIC WITH 16K USER RAM provides you with possibly the most power-
ful.micro around. All our TRS80s are fully converted to English Television Stan-
dard and include a U.K. Power Supply, Cassette Leads, Sample Tape, Level | &
Level Il programming manuals, and special lead that enables you to connect

direct into your own television.

Special teatures of Level |l Basic enable you to:-

— Set or reset any point on the screen — Test for the presence of a point on
the screen (these features enable easy animation) — Save or load data from
cassette under program control — File handling capabilities on cassette using
named files. — Graphics blocks as standard — design your own pictures and
many many more features for only €399 + VAT

AT COMP and it's
|ntegra| cassette [/~
deck.
supplied. Powerful 8K Microsoft Basic in ROM.
Masses of software available — £499 + VAT

a ped|gree — Comes complete with

16K — Same as above but with new
improved keyboard and cassette supplied
as extra. Machine code monitor on board
S0 you can program in 6502 machine
code — €590 + VAT

32K — for a little extra get 32K memory
providing greater storage capacity tor
programs or data — €690 + VAT

External Cassette deck for 8K,
16K or 32K — €55 + VAT
complete with cable and connector, L

€.,

YOUR LANGUAGE

Fov personal or business use. The
best value for money around.
* 512 by 256 point screen
resolution % 16K or 32K
User RAM « Centronics
Parallel Port « RS232C Serial
Port » Composite IV peak to peak video
ou!pu( T.V. output supplied as extra. » 64
programmable graphics + 64 standard PET
/gvaphlcs * 79 key keyboard including 16 key
numeric keypad. « Expansion bus for
connection to S100 Expansion Box.
16K Sorcerer — £690.00 + VAT
32K Sorcerer — £780.00 + VAT
$100 Expansion Box — €210 + VAT

Processing

Pac and
Development Pac
now available.

Word Processing Pac — €70  Development Pac — £70

MONITOR

® |deal for home, personal and business computer systems
- ® 12" diagonal video monitor
- ® Composite video input
® Compatible with many computer systems
@ Solid-state circuitry for a stable & sharp
picture
® Video bandwidth - 12MHz + 3DB
® Input impedance - 75 Ohms
j ® Resolution - 650 lines Minimum In Central
H 80% of CRT, 550 Lines Minimum beyond
central 80%.

oty £79 +var

Compucare is a compan
computers i.e. Sorcerer,
“ Our charges are £7 per hour plus parts.

(COMPUCARE

average charge of £14 labour.

(Part of the Compshop Ltd. Group)

Form

that has been set up to provide servicing and maintenance for the popular makes of micro-
et, Apple, TRS80, Nascom, Compukit.

Because of the extensive range of spare parts stocked you can usually expect your micro to be repaired within 10 days for an
Emergency 24 hour repairs can be handled for a £10 surcharge where possible.

Compukhts and Nascoms unsuccessfully constructed will be charged a standard £25.
Maintenance contracts for these machines are available, see your local dealer for a Compucare Maintenance Application

Break the language barrier £138

At a price equivalent to learning one
language, LEXICON offers you, English,
Spanish, French, German, Italian and Greek.
The LK3000 comes to you with the person to.
person module which contains 6 languages,
de-luxe carrying case and a charger adaptor

LENICON

(23~ A RC NI - E-EHE )
BO0DIOE G R

using its own power source which will give
2B Q s a0 you 4 - 5 hours continuous use, and can easily
be re-charged from the mains supply,

wherever you may be in the world. Every additional module carries a concise
and understandable instruction book. Your deluxe carrying case has room for
two additional modules.

AMERICAN EXPRESS number.
S S e e e

Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make cheques and
postal orders payable to COMP, or phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or

OPEN — 10am to 7pm — Monday to Saturday CREDIT FACILITIES ARRANGED

s

2]
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EUROPES FASTEST SELLING ONE BOARD COMPUTER —
JUST CHECK THE SPEC’S.

(COMPUKIT UKI1Ot

AS SEEN IN
P.E. AUGUST, SEPTEMBER
OCTOBER 1979

SAMPLE TAPE
WITH EXTENDED
MACHINE CODE MONITOR
AND DISSASSEMBLER
INCLUDED FREE

LOW COST SUPERBOARD IN KIT FORM

The Compukit UK101 has
everything a one board 'superboard’ shouid have.

+ Uses ultra-powerful 6502 microprocessor

* 50Hz Frame refresh for steady clear picture
(US A products with 60Hz frame refresh always
results in nttery displays)

* 4B chars by 16 fines 1K memory mapped video
system providing high speed access to screen display
enabling animated games and graphs

+ Extensive 256 character set which includes full
upper and lower case alphanumerics. Greek symbols
for mathematical constants and numerous graphic
characters enabling you to form almost any shape you
desire anywhere on the screen

* Video output and UHF Highgrade modulator (8Mz
Bandwidth) which connects direct to the aerial socket
of your TV Channel 36 UHF

« Fully stabilised 5V power supply including trans-
former on board

+ Standard KANSAS city tape intertace providing
high reliability program storage use on any
standard domestic tape or cassette recorder

* 4K user RAM expandable to BK on board €49
extra

* 40 line expansion Interface socket on board for
attachment ot extender card containing 24K RAM and
disk controlier (Ohto Scientific compatibie)

+ 6502 machine code access:ble through powerful
2K machine code monitor on board

» High quality thru plated PC.B. with all I.C's
mounted on sockets

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

°8K Microsoft Basic means conversion to
and from Pet, Apple and Sorcerer easy

Many compatible
SPECIAL CHARACTE
@ Erases line being typed. then provides

%vams already in print
S

Simple Soldering due to clear and
consise instructions compiled by
Dr. A.A. Berk, BSc.PhD

NO EXTRAS NEEDED JUST HIT
‘RETURN’ AND GO.

Build, understand, and program your
own computer for only a small
outlay.

KIT ONLY £219 . var
including RF Modulator & Power
supply.

Absolutely no extras.

Available ready assembled and
tested, ready to go for

£269 . var

COMMANDS carriage return, line feed
CONT LIST NEW NULL RUN Erases last character typed. FUNCTIONS
STATEMENTS CR Carriage Return — must be at theend of ~ ABS(X ATN(X COS(X)  EXP(X)
CLEAR DATA DEF DIM END ~ FOR  each line. LOG(X PEEK(I) POS( RND(X)
GOTO GOSuB IF GOTO  IF THEN INPUT LET 5 Separates statements on a line. SPC SQR(X) TAB(I TAN(X)
NEXT ON GOTO ON GOSUB POKE  PRINT REAC  CONTROL/C Execution of printing of a list FRE(X)  INT(X
REM  RESTORE RETURN  STOP is interrupted at the end of a line SGN(X)  SIN(X
EXPRESSIONS “BREAK IN LINE XXXX" is printed, in- USR())

OPERATORS - - dica(ingdline numbder of next statement to be
- + executed or printe STRING FUNCTIONS

+ 7/t NOTANDOR. >< <> >=<= RANGE 107" 10 10 CONTROLIO  No outputs occur until return  AS™ (XS, CHRS$S(I FRE(XS) LEFTS(XS.I)

VARIABLES made to command mode If an input state- RIGHT$(XS I} STR$(X)
ABC Z and two letter variables ment is encountered. either another LEN(X$) MID$(XS.| J
The above can all be subscripted when used in an CONTROL/O is typed, or an error occurs VAL([)(s .

array Stregg variables use above names pius $.e.g A%

? Equivalent to PRINT

EXTRAS AVAILABLE SOON

COLOUR ADD-ON enables you to choose your foreground and

AD-A-RAM EXTENDER CARD provides up to 32K Dynamic RAM

background colour anywhere on the screen. Flash any character on
the screen at will. Full documentation and parts in kit form.

Expansion, 8 Eprom sockets for 2708's or 2716's. Parallel Port (cen-
tronics compatibie) and an RS232C serial port.

JNO0TVIVO 64: IFH4 HNO HO4 ‘IJ'vV'S IDHVT ANIS

WIN YOURSELF AN ANADEX DP8000 LINE PRINTER

There's never enough good software around. That's why COMPUKIT
LTD. are sponsoring a software contest. There are 2 categories:

1) Business and Education

2) Fun and Games

One lineprinter will be awarded to the winner of each category.
Send or bring along to the address shown below the following:

1) The program on cassette in the format used by the COMPUKIT
UK101

2) Any documentation that you have for the program (source listing
not necessary)

3) This coupon signed by you accepting the rules and conditions of
the competition.

RULES:

1) Entries, including documentation, must be printed by computer or
typed double spaced, with your name on every page.

2) Send or bring your entries to the address shown below

3) Entries must be received by midnight on 29/2/80, any received
after this time are void.

Winners will be notified by post before 31/3/80.

4) You warrant by your signature that all programs and
documentation material included is entirely your own creation, and
that no rights to it have been given or sold to any other party, and you
agree to allow COMPUKIT LTD. to use, publish, distribute, modify, and
edit it as it sees fit.

5) All entries become the property of COMPUKIT LTD. No entries will
be returned nor any questions answered regarding individual entries.
6) Judging will be by a selected panel chosen by, and including
representatives of COMPUKIT LTD. Judges may assign programs to
any of the categories as they see fit. Decision of the judges is final.
7) Employees of COMPUKIT LTD, its dealers, distributors
advertising agencies and media are not eligible to enter

Name

Address

| agree to abide by the above mentioned rules.

Signature = . _ =

COMPUTER

14 STATION ROAD, NEW BARNET, HERTFORDSHIRE

CLOSE TO NEW BARNET BR STATION — MOORGATE LINE

COMPONENTS

OPEN — 10am to 7pm — Monday to Saturday

TEL: 01-441 2922 (Sales) LL'l ]
01-449 6596 o lalm
TELEX: 298755 ' » farcd

All Products Ex-Stock

Please check availability

(Part of the Compshop Ltd Group)
S
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This superb organ— build the first
working section for just over £100.
Full specification in our catalogue.

i AAAAAAA
AAAAAAAA

Touch operated rhythm generator, the
‘Drumsette’. Construction details 25p.
(Leaflet MES49). Specification in our
catalogue.

Multimeters, analogue and digital,
frequency counter, oscilloscopes, and
lots, lots more at excellent prices.

See cat. pages 106 and 183 to 188 for
details.

61-note touch-sensitive piano to build
yourself. Full specification in our
catalogue.

4
Amassive new ’
catalogue fron
Mapiin thats even b
bigger and better
than betore If you
ever buy electronic
components. this s
the one catalogue
you must not be

described in our catalogue. Our prices
are very attractive too!

The 3800 synthesiser build it yourself
at a fraction of the cost of one ready-
made with this specification.

Full details in our catalogue.

A pulse width train controller for
smooth slow running plus inertia
braking and acceleration.

Full construction details in our
catalogue.

Speakers from 1%zinch to 15 inch;
megaphone. PA horns, crossovers etc.
They're all in our catalogue.

Send the coupon now!

without. Over 280 e
pages - some in full
colour -it'sa
comprehensive
guide to electronic
components with
hundreds of
photographs and
iliustrations and

3 page after page of

: nvaluable data

Our brmonthly newsletter contains guaranteed price.
special otters and all the latest news fram Maphr

INIEPLIN

ELECTRONIC SUPPLIES LTD

5
7 LN,
© ¢
o g’
0
s |7
°
| g
: ~ PostthisA

~ coupon now for your®.
j ﬁ copy of our 1979-80
catalogue price 70p. A
o Please send me a copy of your 280 page ﬁ
catalogue. 1 enclose 70p (plus 37p p&p) \
n if | am not completely satisfied | may return the ﬁ
catalogue to you and have my money refunded.
It you live outside the UK. send £1.35 or ten ﬁ
International Reply Coupons -
l'enclose £1.07

e

NAME
ADDRESS

A wide range of disco accessories at

’ marvellous prices. Our catalogue has
alf the details.

B e
e & & & 6 &

(%] 73 .
»

A very high quality 40W per channel
stereo amplifier with a superb
specification and lots of extras.

Full construction details in our
catalogue.

A genuine 150W per channel stereo
disco to build yourself.
Full specification in our catalogue.

All mail to:—

PO. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155

Shop: 284 London Road, Westcliff-on-Sea, Essex.
{Closed on Monday).

Telephone: Southend (0702) 554000.






