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The kit includes fully finished metalwork, fully assembled solid teak
cabinet, filter sweep pedal, professional quality components (all
resistors either 2% metal oxide or %% metal trim!} and it really is
complete — right down to the last nut and bolt and fast piece of wire!
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 quality fibreglass PCB printed
with component locations. All the controls mount directly on the main
board, all connections to the board are made with connector ptugs and
construction is so simple it can be built easily in a few evenings by
almost anyone capable of neat soldering! When finished you will
possess a synthesizer comparable in performance and qualty with
ready-built units selling for between £500 and £700!

COMPLETE KIT
ONLY
£172.00 + vAT!

Comprehensive handbook supplied with ali complete kits! This
fully describes construction and tells you how to set up your
synthesizer with nothing more elaborate than a muilt-meter and a
pairof ears! ~

To add interest to the sounds and make them,more natural there is a chorus/ensemble unit which is a complex phasing system using CCD (charge coupled dev
overall effect of this is similar to that of several acoustic instruments playing the same piece of music. The ensemble Circuitry can be switched 1n w:th either

Asthe system is based ont digital circuitry digital data can be easily taken to and from a computer {for storing and playing back accompanimerts witn grwirng L = <<~ -+
composing etc., etc.) and an interface socket (25 way D type) is provided for this purpose

Although the DPX is an advanced design using a very large amount of circuitry, much of it very sophisticated, the kIIVIS mechanically extrems v s ois
boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the pare circo try T

The kitincludes fully fimished metalwork, solid teak cabinet, professional quahty components (a1l resistors 2% metal oxide: nuts bo'ts etc svenal A7
more parts before plugging in and making great music! When finished you will possess an instrument comparable ir perfcrmance and qua’ ty with ready-

ORDERING INFORMATION Al ks also 2
AND MORE KITS ON PAGE 8 Prices i FREE

'TRANSCENDENT 2000
'SINGLE BOARD SYNTHESIZER

A
LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSU
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTE

The TRANSCENDENT 2000 is a 3 octave instrument ‘ransposable 2 octaves up or down giving an affective 7 octave range. There is portamento, pitch bending, a VCO with shape and prtch

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 is also a slow oscillator, a new pitch *
detector, ADSR repeat, sample and hold, and special circuitry with precision components tu ensure tuning stability

LTANT TIM ORR (FORMERI.Y SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
RNATIONAL.

amongst its many features.
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CENDENT 2

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

AS FEATURED IN AUGUST-NOVEMBER '79
_. ’ Another superb design by synthesizer expert Tim Orr!
”[w. TRANSGENDENT DPX

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

The Transcendent DPX is a really versatile new 5 octave key,buard instrument. There are two audio outputs which can be used simultaneausly. On the first there is a beautiful harpsichord or
reeq sound — fully polyphonic i.e. you can play chords vylth ds many notes as you like. On the second output there is a wide range of different voices, still fully polyphonic. It can be a
straightforward piano or a honky tunl_( plano or even a mixture of the two! Alternatively you can play strings over the whole range of the keybeard or brass over tne whole range of the

There is a master volumg and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay certrol so that the vibrato
comes in only after waiting a short time after the note 1s struck fer even more realistic string sounds. 3

COMPLETE KIT ONLY £365.00 + VAT!

Je delay lines. The
o mud effects

=y change, computer

ss to all the circuit
n the cabinet

_ ~2ed buy absolutely no
i.ng for over £1,200!

able as separate packs (e.g.
=t sets, hardware sets, etc )
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Type

B8C134
BC135
BC136
BC137
BC139
BC140
BC141
BC142
BC143
BC145
BC147

BC154
8C157

Typs Price § Type
BD178 £0.78 | BFR40
BD179 £0.86 | BFR79
BD180 £0.86 | BFR8D
BD181 £0.98 | BFX25
BO182 £1.04 | BFX30
BD183 £1.09 | BFX8L
Bp184 £1.27 | BFxX85
BD18S £0.78 | BFX85
BD186 £0.78 { BFX87
BD18B7 £0.86 ! BFXB8
BD188 £0.86 | BFX90
B8D189 £0.90 | BFYSO
80190 £0.90 | BFY5!
BD195 £1.04 | BFY52
B8D196 £1.04 | BFY53
BD197 £1.09 | BtP19
BD198B £1.09 | BIP19/20
BD199 £1.14 | gsxas
BD200 £1.14 | BSX19
80201 £0.92 { BSX20
80202 £0.92 { BSY25
BD201/ BSY26
202mp  £1.96 | pgY27
BD203 £0.92 | gsvyas
80204 £0.92 | BSy2p
BD203/ BSY38
204mp £1.96 { BSY39
BD20S £0.92 | gSY4)
BD206 £0.92 | BSY4!
BD207 £0.92 | BSY51
BD208 £0.00 | BSY95
BD22 £0.00 | BSY95A
BD225 £0.54 | BRY39
BD232 £0.63 | RU10S
8D233 £0.55 | BU105/02
BD234 £0.63 | BU204
BD235 £0.63 | BU20S
BD236 £0.87 | guU208
BD237 £0.63 | RU208/02
80238 £0.69 | MJE2955
BD239A £0.58 | MJE3055
8D240A £0.58 | MJE3440
8DX32 £2.53 | mPg113
BDY11 £1.50 | MPF102
BDY17 £2.07 | MPF104
BDY20 £0.92 1 MPF105
BDX77 £1.04 | MPSAQS
BF115 £0.25 { MPSACS
BF117 £0.58 { MPSASS
BF118 £0.86 | MPSA56
BF119 £0.86 | ND120
BF121 £0.58 | 0C20
BF123 £0.69 | pC22
BF125 £0.58 | pC23
BF127 £0.68 | 0OC24
BF152 £0.28 | gCc25
BF153 £0.29 | oC26
8F154 £0.25 | oC28
BF155 £0.40 | oCc29
BF158 £0.32 | oc3s
BF157 £0.32 | oC36
BFi58 £0.32 | ocat
BF1589 £0.32 | oc42
BF160 £0.35 | ‘Ooca4q
B8F162 £0.35 | pcas
BF183 £0.35 | oC70
BF164 £0.55 | QC71
BF165 £0.55 | 0C72
BF167 £0.28 | 0C74
BF173 £0.23 | OC75
BF176 £0.44 | 0C76
BR177 £0.30 | oC77
BF178 £0.30 | oca1
BF179 £0.35 | 0C81DD
BF180 £0.35 | ocs2
BF1B1 £0.35 | OC82D
BF182 £0.35 | 0C83
BF183 £0.35 | OC84
8F184 £0.23 | 0C139
BF185 £0.23 | OC140
BF186 £0.30 | OC169
aF187 £0.30 | 0C170
BF188 £0.46 | OC171
BF194 £0.12 | pc200
BF1956 £0.12 | 0C20%
BF196 £0.12 | oc202
BF197 £0.14 | oc203
BF198 £0.16 | OC204
BF199 £0.16 | OC205
BF200 £0.35 | Tica4
BF202 £1.04 | TiC4E
BF222 £1.04 | TIP29A
BF224 £0.20 | TIP29B
BF240 £0.20 | TIP2EC
BF241 £0.20 | TIP3CA
BF244 £0.35 | TIP3CB
BF258 £0.29 | TIP3CC
BF259 £0.40 § TiP31A
BF259 £0.40 | TIP31B
BF262 £0.69 | TIP3IC
8F263 £0.69 | TIP32A
BF270 £0.41 | TIP32B
BF271 £0.36 | TiP32C
BF272 £0.92 | TIP41A
BF273 £0.41 | TiP41B
BF274 £0.44 | TiP4aIC
BF324 £0.40 | TIP42A
BF337 £0.35 | TIP42B
BF338 £0.44 | TIP42C
BF457 £0.43 | 11P2955
BFA58 £0.43 | 7iP3055
BF459 £0.44 | 11543
BF596 £0.32 | TISSC
BFR39 £0.28 | UT46
ZTX107

2N2714
2N2904
2N2904A
2N2905
2N2905A
2N2906

2N2906A |

2N2907
2N2907A
2N2923
2N2924
2N2925
2N2926G
2N2926Y
2N29260
2N2926R
2N20268B
2N3010
2N3011
2N3053
2N3054
2N3055
2N339%
2N3391A
2N3392
2N3393
2N3394
2N3395
2N3402
2N3403
2N3404

40346
40347

40636

Type
€D4000
€D4001
£04002
CD4006
€D4007
CD4008
€D4009
€04010
CD4011
CD4012
€D4013

Price | Type Price | Type
£0.10 | 7427 £0.28 | 7473
£0.13} 7428 £0.30 | 7474
£0.13 | 7430 £0.15 | 7475
£0.13 | 7432 £0.25 | 7476
£0.13 | 7433 £0.35 | 7480
£0.13 | 7437 £0.24 | 7481
£0.25 | 7438 £0.24 | 7482
£0.25 | 7440 £0.14 | 7483
£0.15 | 7441 £0.58 | 7484
£0.15 | 7442 £0.46 | 7485
£0.13 | 7443 £0.81 | 7486
£0.20 | 7444 £0.81 | 74898
£0.17 § 7445 £0.75 | 7430
£0.28 | 7446 £0.69 | 7491
£0.58 } 7447 £0.55 | 7492
£0.26 | 7448 £0.64 | 7493
£0.26 | 7450 £0.13 | 7494
£0.13 | 7451 £0.13 | 7495
£0.23 | 7453 £0.13 | 7496
£0.18 | 7454 £0.13 [ 74100
£0.24 | 7480 £0.13 | 74104
£0.22 | 7470 £0.29 | 74105
£0.26 | 7472 £0.23 [ 74107

CD4025

Type
LM301
tM304
LM308
LM309
LM320-5v

LM320-12v
LM320-15V
LM320-24V
mM380
LM381

{M3800
MC1303L

MC1304
MC1310

Type

C0D4026
CD4027
CD4028
04029

CD4031
CD4035
CD4037
CDa040
CD4041

Price
£0.33
£1.84
£1.15
£1.73

Type
MC1312
MC1350
MC1352
MC1469
MC1496
£1.73 | NES36
NE5S50
NES55
NESS56
NES65
NESEE
£1.73 | NESB7
£0.96
£1.67
£0.67

£0.98
£2.19
£1.09

£1.04 2amp TO5 Case No. Price
100 TR12a’100 £0.36
200 TR128,200 £0.59
400 TR12a/400 £0.82
6 amp
Voits
100 TR16a/100 £0.59
200 TR163/200 £0.70
400 TR16a7400 * £0.89

SILICON 1 amp

200v RMS

BR10Q 20

Type No_ Price
50v RMS BR1 50 £0.23

100v RMS 8R110C £0.25

200v RMS BR1 400 £0.29

400v AMS BR1 400 £0.41

SILICON 10 amp

Type No. Price
50v RMS BR1C 50 £1.73

CD4030 "

0 £1.96

Price
£2.19

Type Price
74110 £0.41
74111 £0.57
74118 £0.92
74119 £1.36
74121 £0.28
7412 £0.45
7412 £0.46
74136 £0.60
71411 £0.53
74145 £0.63
74150 £0.78
74151 £0.55
74153 £0.55
74154 £0.94
741585 £0.58
74156 £0.58
74157 £0.58
74160 £0.67
74181 £0.71
74162 £0.71
74163 £0.71
74164 £0.78
74165 £0.78

Type Price
CD4D43 £1.01
cD4044 .84
CD4045 £1.01
CD4D46  £1.50
CDa047  £1.00
CD4049 £0.55
CDA40S0  £0.55
CD4054 £1.27
CD4055 £1.15
CD4056 £1.55
CD4069  £0.20
Type i
72710 £0.35
UA711C £0.37
72711 £0.37
UA723C £0.52
72723 £0.52
UA741C £0.28
72741 £0.28
741P £0.23
UA747C £0.69
72747 £0.09
UA748 £0.40
72748 £0.40
'748P £0.40
SN76013N
£2.01
SN76023 £2.01
SN76110 £1.73
SN76115 £219
SN76660 £0.86

Type Price
74166 £0.90
74174 £0.75
74175 +£0.71
74176 £0.67
74177 £0.67
74180 £1.73
74181 £0.67
74182 £0.81
74184 £0.81
74180 £0.78
74197 £0.71
74192 £0.69
74193 £0.67
74194 £0.71
74185 £0.09
74196 £1.21
74197 £1.21
74198 £213
74189 £2.13

Type
CD4070

CD4p71 ..

C04072 £0.20
CD4081 £0.20
CD4082 £0.25
CD4510 £1.27
CD4511 £1.44
CD4516 £1.15
CD4518 £1.15
Type Price
SL414A £2.24
TAA550B £0.40
TAAB21A  £2.30
TAAG21B £2.88
TAABE1 £1.73
TAD10O £1.50
«BAS40 £2.42
TBAB10S £0.86
TBAB1O £1.13
TBAB20 £0.81
TBA9200 £2.88
TCA270S £2.30
TBAB0OO £0.92

10 amp

Voits i

100 TR110as 100 £0.89

200 TR110as200 £1.06

400 TR110a/400 £1.29

10 amp

Voits

400 TR110a ' 400p £1.29
Diacs

BR100 £0.23 D32 £0.23

SILICON 2 amp

T No.
50v RMS BR2

100v RMS BR2 1

200 RMS BR2 2

30Qv BME BR2 4

1000y RMS BR2

Price
50 £0.52
00 £0.55
00 £0.60
00 0.867
1000 £0.78

No.
BR25

BR200

Price
£2.19
£2.53

50

Terms cash with order. Cheques/Postal Orders made payable to Bi-Pak at above address
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Send your orders to: —
DEPT ETI 12, PO BOX 6 , WARE, HERTS. Tel 0920-3182

Visit our NEW shop: 3 BALDOCK ST., WARE ERTS. Telex: 817861

BOOKS BY BABANI

BP6 Engineers & Machinists Ref Tables £0.50
BP14  2nd Book Transistor Equivs & Subs £1.10
BP24 52 Projects Using IC741 (or Equiv) £0.95
BP26 Radio Antenna Book Long Distance

Reception & Transmission £0.85
BP27 Giant Chart of Radio Electronic.

Semiconductor & Logic Symbols £0.60
BP32 Build Metal & Treasure Locators £1.00
BP35 Handbook of IC Audio Preamphifier &

Power Ampitifier Construction £1.25
BP36 50 Cicts use Germ /511/2ener Diodes £0.75
B8P39 50 Field Etfect Trans Projects £1.25
BP40  Dignal IC Equivs & Pin Connection £2.50
BP41 Linear IC Equivs & Pin Cannection £2.75
BP42 50 Simple LED Circuits £0.75
BP43 Haw to make Walkre-Talkies £1.25
BP45 Projects on Opto-electronics £1.25
BP46 Radio Circuits Using ICs £1.35

_ BP47 Mobile Discathegue Handbook £1.35

BP48 Electronics Projects for Beginners £1.35
8P49 Papular Electronic Projects £1.45
8P50 IC LM3900 Profects £1.35
BP55  Radio Stations Guide £1.45
BP160  Coil Design & Construction Manual £0.75
BP202 Handbook of integrated Circuits

Equivatent & Substilutes £1.00
BP2D5 | 1t Book Hi-Fi.Speaker Enclosures £0.75
BP213  Circusts for Model Railways £1.00
BP215  Shortwave Circuits & Gear tor

Experimenters & Radio Hams £0.85
BP217 Solid State Power Supply Handbook £0.85
BP221 28 Tested Transistor Projects £1.25
BP222  Short-wave Receivers for Beginners £0.95
BP223 50 Projects using IC CA3130 £0.95
BP224 50 CMOS IC Projects £0.95
BP225 A Practical Intra to Digital ICs £0.95
B8P226 Build Advanced Short-wave Receivers £1.20
BP227 Beginners Guide 1o Building

Efectronic Projects £1.28

NEWNES BOOKS

216 Transistors 3rd Ed £1.00
217 lntegrated Circlits £1.00
218 Radio & Television £1.25
.219  Electronics £1.15
220 ‘Colour TV 2nd Ed. £1.15
221 Hi-Fi £1.15
222 20 Solid State Proj. for Car, £1.95
223 20 Sdlid State Proj. for Home £1.95
224 110Int. Circ Proj. for Home £2.95
225 110 Thyristor Projects £2.50
226 Operational Amp. Proj. for Home £2.50
228  Electricity £1.15
229  Beginners Guide to Blectronics £2.25
230 Beginners Guide to Television * £2.25
231  Beginners Guide to Transistors £2.25
232, Beginners Guide to Etectric Wiring £2.25
233 Beginners Guide to Radio £2.75
234 Guide to Colour TV £2.25
235  Electronic Diagrams £1.80
236  Efectronic Companents £1.80
237 Printed Circuit Assembly £1.8¢
238  Transistor Pocket Book £3.90
239 50 Phetoslectric Circuits £1.80
240 Semiconductor Handbook Part 1 £5.25
241  Semiconductor Handbook Part 2 £4.28
242  EBlectronics Pocket Book £3.90
244 Beginners Guide to Integrated Circuits £2.75
209  BI-PAK TTL Data Book 50p
BI-PAK CMOS Data Book §0p

SWITCHES

Description No. Price
DPDT miniature siide 1973 £0.16
DPDT standard slde 1974 £0.17
Toggle switch SPST 1% amp 250Vac 1975 £0.38
Toggle switch DPDT 1 amp 250V ac 1976 £0.48
Ratary on-off mains switch 1977 £0.58
Push switch — Push 10 make 1978 £0.1€
Push switch — Push to break 1979 £0.21
ROCKER SWITCH Colour No. Price
Arange of rocker RED 1980 £0.35
switches SPST — moulded BALACK 1981 £0.35
in high insulation WHITE 1982 £0.35
material available in a BLUE 1983 £0.35
choice of colours ideal YELLOW 1984 £0.35
for small apparatus LUMINOQUS 1985 £0.35
Description No. Price
Miniature SPST toggle 2 amp 250V ac 1958 £0.81
Miniatyre SPST toggle 2 amp 250V ac 1959 £0.86
Miniature DPDT toggle 2 amp 250V ac  "1960 £0.91
‘Miniature DPDT toggle centre off 2 amp

V ac 1961 £1.07
Push-button SPST 2 amp 250V ac 1962 £1.04
Push-burion SPST 2 amp 250V ac 1963 £1.09
Push-putton DPDT 2 amp 250V ac 1964 £1.34

MIDGET WAFER SWITCHES

Single bank wafer type — suitable for switching at 250V ac 100mA or
150V dc in n ive loads ke-before-break contacts. These
switches have a spindie 0.25 in dia and 30 indexing.

Description No. Price
1 pole 12 way 1965 £0.55
2 pole 6 way 1966 £0.55
3 pole 4 way 1967 £0.58
4 pole Jway 1968 £0.55
MICRO SWITCHES No. Price
Plastic button gives simple 1 pote change

over action Rating 10 amp 250V ac 1970 £0.29

OPTOELECTRONICS

NEW INCREASED RANGE — ALL 15T QUALITY

LEDS (diffused)

O/no.  Type Size Colour Price
1501 ARL209 (TIL209) 3mm (.125) RED £0.12
1602  MIL3232 (TIL211) .3mm (.125}  GREEN £0.22
1503  MIL3331 (0P2124) 3mm (125}  YELLOW £0.22
1604  ARL4850 {FLV117) 5mm (.2) RED £0.12
1505  MIL5251 (TIL222) 5mm (.2} GREEN £0.22
1506  MIL5351 (MV5353) .5mm ( 2} YELLOW £0.22
1608 FLV111 .5mm (.2} CLEAR £0.13

{ill. Red)

SUPER ‘HI-BRITE' TYPE

1621 MIL32 .3mm (125} RED £0.12
1522  MILS2 .5mm (.2) RED £0.12
1514  ORP12 Light dependent resistor £0.63
1520  OCP71 Photo transistor £0.40
LED CLIPS

1608/125 pack of 5 125 clips £0.17
15D8/2 pack of 5 2 clips . £0.21
DISPLAYS:

DL703 7 segment D_P. left (30" height) Common Anode
RED Single Digst o/no_ 1523 £0.88
DL707 7 segment D P. left (.30 height) Common Anade
RED Single Digit o/no 1512 £0.92

DL527 7 segment D.P. left (.50'" height)
RED Two-Digit Reflector
DL727 7 segment D.P. right (510" height)

Common Anode
o/no. 1524 £2.08
Common Anode

RED Two Digit Light Pipe 0/no. 1512 £2.07
DL747 7 segment D.P_left (830" height) Common Anade
REO Singte Digit Light Pipe o/no. 1611  £1.73

OPTO-ISOLATORS

Isoiatian Breakdown — Voltage 1500 — continuous ftwd current 100mA |

CQIL74 . Singie-Channet 6 pin DIP standard type — opticélly coupled pair
wath infra-red LED Emittar and NPN Silicon Photo Transistor

o/no. 1497 £0.61
CILD74 Mult-Channel 8 pin DIP Two Isolated Channels

o/no. 1498 £1.22
CitQ74 Multi-Channel 16 pin DIP Four Isolated Channels

0/no.1499 £2.69

MEL 11 (TIL81) NPN LIGHT DETECTOR
Silicon Photo Darlington Amplifier — VCBO 30v VECO 10v ic 100mA
Ptot:300mW (L Min 0.6 Typ.2mA ID 100mAnA  o/no. 1496 £0.29

NUTS AND BOLTS

BA BOLTS — packs ot BA threaded cadmium piated screws slotted
cheese head. Supplied in multiples of 50

Type No. Price Type No. Price
1|n OBA 839 €1.38 Y2in 4BA 846 £0.37
Yain OBA 840 £0.86 Yain 4BA 847 £0.29
1in 2BA 842 £0.75 1in 6BA 848 £0.46
Vain 2BA 843 £0.52, Y2in BBA 849 £0.24
Tain 2BA 844 £0.60 Vain 6BA 850 £0.29
1in 4BA 845 £06.51
BA NUTS — packs of cadmium plated fult nuts in multiples of 50
Type 0. ice Type No. Price
0BA 855 £0.83 4BA 867 £0.35
28BA 856 £0.55 6BA 858 £0.28

BA WASHERS — flat cadmium plated piain stamped washers suﬁploed
in multiples of 50

Typs No. Price Type No. Price
OBA 859 £0.16 4BA 861 £0.14
2BA 860 £0.14 6BA 862 £0.14
SOLDER TAGS — Hot tinned supphed in multipies of 50

Type No. Price Type No. Price
OBA 851 £0.46 48A 853 £0.25
2BA 852 £0.32 BBA 854 £0.25

AUDIO LEADS

. Type
107 FMindoor Ribban Aerial

- 113 3.6mm Jack plug to 3.5mm Jack plug Length 1.5m £0.86

114 5 pin DIN plug to 3.5mm Jack connected to pins

38&5. Length 1.5m £0.98
115  5pin DIN plug to 3.5mm Jack connected to pins

1 & 4. Length 1,5m £0.98
116  Car aerial extension Screened insulated tead

Fitted plug and socket £1.45
117 ACmains connecting lead for cassette recorders

and radios. 2 metres £0.78

118 5 pin DIN phono plug to stereo headphone

Jack socket £1.21
119 242 pin DIN plugs to stereo Jack socket with

attenuation network for stereo headphones

Length O 2m £1.04
120  Car stereo connector. Variable geometry plug to

#1it most car cassentes, B-track cartridge and

combination units. Supplied with inlined fuse

power lead and instructions £0.69
123  6.6m Coiled Guitar Lead Mono Jack plug to Mono

Jack plug Black £1.72
124 3 pin DN plug to 3 pin DIN. piug. Langth 1,5m £0.85
125 5 pin DIN plug to 5 pin DIN plug. Length 1.5m £0.85
126 5 pin DIN plug to Tinned open end. Length 1.5m £0.85
127 5 pin DIN plug 10 4 Phone Plugs.

All colour coded. Lengvh 1.5m £1.49
128 5 pin DINplug 10 5 pm DIN socket. Length 1.5m £0.92
129 5 pin DIN plug ta 5 pin DIN plug mirror image

Length 1.5m €1.21
130 2pin DIN plug 10 2 pin DIN inline socket

Length £0.78
131 SpinDlelug(03p|nDlN plugt &4and3 &5

Length 1.5m £0.95
132 2 pin DIN plug to 2 pin DIN socket. Length 10m £1.13
133 5 pin DIN plug to 2 Phoho plugs.

Connected pins 3 & 5 Length 1.5m £0.86

AUDIO LEADS

5 pin DiN plug to 2 Phano sockets.

Connected pins 3 & 5. Length 23cm £0.78

£0.78

+ 135 5 pin DIN socket 1o 2 Phono plugs.

Connected pins 3 & 5. Length 23cm
136 Coiled stersa headphone extension lead .

Black, length 6m £2.01
178  AC mains lead for calculators, etc £0.52

MINIATURE MAINS Primary 240V

No. Secondary Price
- 2021 6V-0-6V 100mA £1.04
2022 9V-0-9v 100mA £1.04
2023 12V0-12V 100mA £1.29

MINIATURE MAINS Primary 240V
with two independent secondary windings

No. Type Price
2024 MT280-0-6V Q-6V RMS £1.84
2025 MT150.0-12v 0-12V RMS £1.84
1 AMP MAINS Primary 240V
No. Secondary Price
2026 6V-0-6Y 1 amp £2.88 P &P. 45p
2027 9VO0-8V t amp £2.30 P.&P. 45p
2028 12V0-12V 1 amp £2.09 P.&P, 55p
2029 15V-0-15V 1 amp £3.16 P &P. 66p
2030 30V-0-30V 1 amp £3.97 P.&P. 86p

STANDARD MAINS Primary 240V

Muiti-tapped secondary mains transformers availabte in %2 amp, 1 amp

and 2 amp current rating. Secondary taps arg 0-19-25-33-40-50V
Voltages avaitable by use of taps,

7510 14,1517, 19, 25, 31,33, 40, 25-0-25V

Rating Price
2031 V2 amp £3.91 P.&P. 86p
2032 1amp £5.06 P.&P 86p
2033 2amp £6.27 P&P £1
2035 240V Primary0-55V @

2A Secondary £7.30 P.&P. £1

SPECIAL OFFER

2042 240V Primary 0-20V @ 2A Secondary By removing 5 turns for

each volt from the secondary winding any voltage up to 20V @ 2A is
easily obtainable. Ideal for the experimenter.
£1.50 P &P. 86p

INSTRUMENT CASES. In two sections, vinyl covered top and sides,
aluminium bottom, front and back.

No. Length Width Helght Price
156 | 8in 5Y2in 2in £1.73
156 11in 6in 3in £2.92
157 6in A3n 1%in £1.79
168 9in S5Yin 2%3in £2.43

ALUMINIUM BOXES. Made from bright ali  folded construction each
box complete with half-inch-deep lid and screws

No. Length Width Haight Price
159 5%in 2Yan 1Van £0.85
160 4in 4n 1%¢0

£0.85 '

161 4in 2Van 1%2in £0.85
162 5l%in 4in 1ham £0.97
163 4in 2% 2in £0.87
164 3in 2in 1in £0.60
165 7in 5in 2Yain £1.43
166 8in 6in 3in £1.82
167 Bin 4in 2in £1.18

SLOPE front aluminium boxes with biack vinyl base and sides &
aluminium back. top & front — strong construction easily accessable
169 2%in  5%in 2% 12in 3%in 8in £5.45
168 1%in  7'%in 4in 180 4%m  1lin £8.31

- VERO plastic-case box. These boxes consist of top and bottom sections

which include fixing points for horizontal mounting PC boards/chassis
plates. the two sections are held together by four screws which enter
through the base and are concealed by plastic teet

No. Length Width Haeight Price
170 140mm 40mm 205mm £4.35
171 140mm 75mm 205mm £4.85
172 140mm 110mm 205mm £8.30

20mm x5mm chassis mounting
1%inX Yin chassis mounting
1%in car inline type

Panel mounting 20mm

Panel mounung 1 %in

QUICK BLOW 20wim

Type No. No. Type No.

150mA 1A 615 6p 3A 619 6p
250mA 612 1.5A 616 7p 4A 620 10p
550mA 613 2A 617 6p 5A 621 6p
800mA 614 2.5A 618 7p
ANTI-SURGE 20rmm

ype No. Type No. Type No.
100mA 822 A 625 2.5A 628
250mA 623 2A 626° 3.15A 629
500mA 624 1.6A 627 5A 630

All 8p each

QUICK-BLOW 1 Viin
Type No. Type No. Type No.

250mA 631 500mA 632 800mA 634
All 8p sach

Type No. Type No. Type No.

1A 635 2.5A 638 4A 641

2A 637 3A 639 B5A 642

Access & Barclaycard accepted. Giro a/c no. 3887006. All prices include VAT

Add 35 postage per order
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ILP'S NEW GENERATION OF HIGH

I.L.P. modular units comprise
five power amplifiers,
pre-amp which is
compatible'with the

whole range, and the
necessary power

supply units. The

amplifiers are housed
and-sealed within

heatsinks alt of which

will stand up to
prolonged working
under maximum
operating conditions.

With 1.L.P. performance standards and
guality already so well established,
any advances in [,L.P. design are
bound to be of outstanding importance
— and this is exactly what we

have achieved in our new
generation of modular
units. |.L.P. professional
design principles remain

— the completely

adequate heatsinks,’
protected sealed circuitry,
rugged construction

and excellent performance.
These have stood the

test of time far longer

than normally

expected from

ordinary commercial
modules. So we have
concentrated on
improvements whereby our
products will meet even
more stringent demands
such, for example, as

those revealed by vastly
improved pick-ups, tuners,
loudspeakers, etc., all of
which can prove merciless to

an indifferent amplifier system.
|.L.P. modules are for laboratory and
other specialised applications too.

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN



PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

The HYB5 pre-amp is compatible with
Lo all I.L.P. amplifiersand P.S.U.’s. It is
1| contained within a single pack 50 x
et 1 | power Fuse 40 x 15 mm. and provides multi-
H AME function edualisation for Magnetic/
1 = Ceramic/Tuner/Mic and Aux (Tape)
-=d inputs, all with high overload margins.
TREBLE Active tone control circuits; 500 mV
BALANCE| out. Distortion at 1KHz—0.01%.
T Special strips are provided for connec-
|StemMov\oswﬁch L ting external pots and switching
| systems as required. Two HY5's
o POWER |—n connect easily in stereo. With easy to
— y=5 follow instructions,
L £464 + 74p VAT
THE POWER AMPLIFIERS
— g Dis- Minimum .
010 F-1KHz Model g:\:;::t tortion | Signal/ gﬁ‘;’:{y Size Woeight |Price +
| LOAD-BAONALL / — ‘ RMS, | Typical | Noise Voltage |M™Mmm ingms |V.A.T.
a?o-osn START OF WaVE / 9 : L1l 3
8 FORMCLIPPING /8§ & HY30 [15W | 0.02% |80dB -20 -0-+20 |105x50x25 | 155  |£6.34
£ g 8 /3? o into 8 £2 ] + 95p
ook
%} 'xj'—— HY50 | 30W 0.02% |90dB -25 -0- +25 1105x50x25 | 155 £7.24
Sooil |intog 2 +£1.09
% HY120| 60 W 0.01% | 100dB -35 0- +35 {114x50x85 |575 £15.20
into 8 £ +£2.28
] 7 T30 % W06 0 HY200! 120 W 0.01% 100dB . |-45 -0- +45 |114x50x85 |575 £18.44
QUTRUT POWER - WATTS RMS into 8 £2 + £2.77
HY400| 240W | 0.01% |100dB  |-45 -0-+45 |114x100x85 |1.15Kg |£27.68
into 4 §2 +£4.15

Load impedance — all models 4 - 16 Q
Input sensitivity — all models 500 mV
Input impedance —all models 100 KQ

Frequency response — all models 10Hz - 456KHz - 3dB

NO QUIBBLE

I.L.P. Power Supply Units are
designed specifically for use
with our power amplifers and
are in two basic forms — one
with circuit panel mounted on
conventionally styled trans-
former the other with toroidal
transformer half weight and
height of conventional
laminated types.

THE POWER SUPPLY UNITS

PSU 30 =+ 15V at 10ma todrive up to
five HY5 pre-amps - £4.50 + 68p VAT
fortor2HY30's £8.10+£1.22 VAT
for1or2HYB0's £8.10 +£1.22 VAT
with toroidal transformer for 1 or
2 HY120's £13.61 + £2.04 VAT
with toroidal transformer for '
1 HY200 £13.61+ £2.04 VAT
with toroidai transformer for
1 HY400 or 2 x HY200 Ma

. £23.02 + £3.45 VAT

PSU 36
PSU 50
PSU 70
PSU 90

PSU180

5 YEAR GUARANTEE

7-DAY DESPATCH ON
ALL ORDERS

BUILT-IN PROTECTIVE
CIRCUITRY

BRITISH DESIGN AND -
MANUFACTURE

FREEPOST SERVICE

ALL U.K. ORDERS DESPATCHED POST PAID

HOW TO ORDER, USING FREEPOST SYSTEM | Please supply

Simply fill in order coupon with payment or f
Post to address as |
below but do not stamp envelope — we pay
postage on all letters sent to us by readers of

credit card "instructions.

this fjournal.

Canterbury, Kent CT2 7EP
Telephone (0227) 54778

ELECTRONICS LTD. [

FREEPOST, 4 Graham Bell House, Roper Close

Telex 965780

F-——————— ===

| Ssignature. . ... .....

FR

— see below

SN



CHROMATHEQUE 5000  POWERTRIN

5 CHANNEL LIGHTING
.EFFECTS SYSTEM

COMPLETE KIT

ONLY
£49.50 + vaT!

This versatile systern featured as a constructienal article n ELECTRONICS TODAY tNTERNATIONAL has 5 frequency channels with individual level controls on each .channel. Control of the
lights is comprehensive to say the least. You can run the unit as a straightforward sound-to-light or have 1t strobe all the lights at a speed dependent upon music level or from_ panel control
or use the internal digital 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 mmimal
and construction very straightforward.

@ SoukeNg DGHTING BRSECES SYSTEM

Panel size 19.0" x 3.5. Depth 7.3"

Kit includes fully finished metalwork, fibreglass PCB controls, wire, etc. — Complete right down to the last nut and bolt!

MPA 200 100 WATT (rms into 80) MIXER/AMPLIFIER

COMPLETE KIT L vaE e
ONLY '

£49.90 + vAT! ?&S

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

Featured as a constructional article in ETi, the MPA 2005 an exceptionally low priced — but professionally finished — general purpose high power amplifier. 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 votume control. Mechanically the MPA 2000 is simplicity
itself with minimal wiring needed making construction very straightforward.

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

INTERRATIBRAL

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 tgpe
monitoring whilst distorticn is less than 0.01%. L

WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned front-end module makes this Wireless World published design very simpie 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 ioop
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 :cw cost
provides a very high standard of performance. There are separate record and repiay amg i ers
and switchable equalisation together with a choice of bias levels are also previced Tne
mechanism is the Goldring-Lenco CRV with electronic speed control.

T20+20 20W STEREO AMPLIFIER £33.104+ VAT

This kit, based upon a design pubtished in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and alt the normal facilities found on
quality amptitiers. A 30 watt version of this kit (T30+ 30) is also availabie for £38.40 + VAT

MATCHING TUNERS — SEE OUR FREE CATALOGUE!
COMPLETE KITS: Our complete kits really are complate. All of the projects shown on this page are supplied with fully finished metalwork, ready assembled high quai'ty tezk ve~=2-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 availah!e as separate packs for those customers who wish to spread their purchase or perhaps make their own cabinets or metajwar< =
FREE CATALOGUE.

ven inour

PRICE STABILITY: Order with confidence. Irrespective of any price changes we
will honour all prices in this advertisement untif January 31st, 1980, if this month’s

advertisement is mentioned with your order. Errors and VAT rate changes excluded OUR CATALOGUE IS FREE! WRITE OR PHONE NDW!
EXPORT OROERS: No VAT Postage charged at actual cost plus 50p handling

f]n.:j(.doocggzrgastjogﬁbjecl to 15% surcharge for VAT. No charge is made for POWE RT R AN E L E cT R 0 N Ic S
carriage, or at current rate it-changed - ) .
g;gg?\’g?:cﬁgil\./:a‘)ls;ti:m this optional service (U K. mainland only} add PO RTWAY lN DUSTR'AL ESTATE ANDOVER
SALES COUNTER: !f you prefer to collect kit from the factory. call at Sales AN DOVER’ HANTS SP 1 O 3NM (STD 0264) 64455

Counter. Open 9a m -4 30 p.m. Monday-Thursday.
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NEWS

Silence Is
Golden

It’s also ball-shaped. (I'm not
going to be rude, honest). The
Golden Ball is a new, automatic
sound level controller for discos
and dance halls. Made by
Ardente of Windsor, well-
known for their work in noise
control, this unit is designed to
help club owners avoid com-

-plaints, keep neighbours happy

and reduce health risks to
audiences.

A sensitive directional mike
detects harmful noise levels, a
golden, ball-shaped light
switches on when the sound is
too loud and a control box shuts
off amplifier power if the war-
ning is ignored. :

The mechanically accepted

figure at which sound becomes
a danger to health is 90dB, so
the system automatically cuts
out noise in excess of this fig-
ure. Below that, users can set
their own particular comfort-
able maximum noise level.

So what happens when the
maximum is exceeded? Well,
the ball lights up to warn
everyone that the limit has
been reached. Five seconds
then elapses in which the sound
level can be reduced voluntar-
ily. If this isn’t done, there’s an
embarrassing five seconds of
silence until the system resets
itself.

Full details of the Golden Ball
are available from the Anti-
Noise Pollution Division,
Ardent Ltd, Thames Avenue,
Windsor, Berkshire.

Air - Porters

If you've had to lug cases miles

around an airport, from ter-

minal to bus station or car park,
you're well aware of the need
for transport within an airport
complex. Gatwick are going in
for a luxury system — unman-
ned vehicles.

However, these won'’t be the
sort of unmanned buses that sit
stationary by the kerbside de-
fying all timetables and raising
the blood pressure. Built by
Westinghouse (couldn’t a
British firm do it?) the system
will comprise two fully
automatic buses, each
operating on its own track con-
necting the main terminal to
the new satellite building.

Each bus will carry 80
passengers, mainly standing,
although some seats will be
provided for the elderly, infirm
or panic-stricken. Doors will
open and shut automatically
and pre-recorded message will
advise passengers to mind the
doors and hold tight. No
passenger should have to wait
more than 90 seconds for a lift.

Although it’s an American
system, 45% of the work will be
done by UK industry. Work has
already begun on the new
satellite project, which is due
for completion in 1982,

Sitting Comfy?

How do you rate the ride com-
fort of your daily commuter
train? Perhaps the number of
coffee spills per mile or the
number of times you’re woken
from pleasant slumbers.

Well, the ride comfort on the
new Advanced Passenger Train
should be improved, thanks to
the Jacobmeter. This interes-
ting little instrument (named
after the BR engineer who de-
veloped the concept) measures
vertical and horizontal
accelerations separately and
displays calculated root mean
square values according to
criteria in ride comfort curves
derived. from the ISO and mo-
tion sickness data. The integra-
tion period ¢an be set to either
10 or 60 seconds.

The Jacobmeter is currently
being used in commissioning
trials on the prototype Ad-
vanced Passenger Train. It may
later be used as a tool for
general use throughout British
Rail. So, fellow commuters, it
looks like chuff-chuff comfort
may be a bit better by the time
we take out a mortgage on our
next season ticket.

The Jacobmeter is made to a
BR design by Kemo Ltd, 9-12
Goodwood Parade, Elmers End,
Beckenham, Kent BR3 3QZ.
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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. ) , '
Device Price 74LS38  39p 74LS132 70p. 74lS197 120p
740800  13p 741S40  23p 741S136 45p 7415221 110p
741S01  14p 74LS47  80p 74LS138 75p 7415244 250p
741502  13p 74LS48 130p 74LS139 80p 74LS245 260p
74LS03.  14p 741549 130p 74LS151 65p 7415247 150p
74LS04  15p 74LS73  40p 74LS153 65p 74L5248 150p
74LS05  25p 74lS74  40p 74LS155 96p 745249 90p
74LS08  30p 74LS75  38p ‘74LS156 96p 74LS251 100p
74509  30p 741S76  38p 74LS157 65p 7415273 200p
74510  16p 74LS78  43p 7415158 83p 7415279 85p
741511 23p 74LS83 120p 74LS160 118p 7415283 92p
74LS12  25p 741585 120p 74LS161 100p 74LS290 92p
741813  36p 74LS86  40p 74LS162 130p 7415293 100p
741514  75p 74LS90  50p 74LS163 130p 7415298 100p
74LS15  25p 74lS93  90p 741S164 100p 741S352 170p
74LS20 17p 741595 110p 74LS173 90p 74LS353 170p
74LS21  24p 7415107 40p 74LS174 90p 74LS365 95p
741522 25p 7415109 50p 74LS175 92p 7415366 95p
741S26  35p 741S112 50p 74LS190 120p 74iS367 95p
741S27  25p 7415113 50p 74LS191 120p 74LS368 95p
741828  40p 74LS114 - 50p 74LS192 120p 74LS374 160p
741830  19p 741S123 80p 74LS193 110p 74LS386 50p
741S32  27p 74LS125 40p 74LS195 110p 74LS670 200p
741S37  32p 741S126 40p 74LS196 100p

LOW PROFILE DIL SOCKETS BY TEXAS

8 Pin 13p 18 Pin 25p 4 24 Pin 33p
14 Pin 14p 20 Pin 27p 28 Pin 43p
16 Pin 16p 22 Pin 28p 40 Pin 53p

1.C. TEST CLIPS 10% Discount for 25+ clips, 15% Discount for 100+ .

8 Pin £4.50 14 Pin €£2.73 16 Pin £2.88 18 Pin £6.06
20 Pin £7.00 22 Pin £7.43 24 Pin £8.41 28 Pin £9.24
36 Pin £12.09 40 Pin £12.73

modates up to nine 14 Pin DiPs. Price £10.07 with 10% Discount for 10+
superstrips and 15% Discount for 25+ .
POWERACE PROTOTYPING LABS Two Superstrip Breadboards plus
power supplies
POWERACE 101 5-15VDC supply @ 600mA plus 0-15V meter. Price
£68.55.
POWERACE 102 +5VDC supply @ 1A plus 3 logic indicators and pulse
detector, 2 logic switches, 4 data switches, clock generator and one-shot.
Price £92.75.
POWERACE 103 +5VDC supply @ 750mA plus +15VDC @ 250mA
and —15VDC @ 250mA. Also meter (15-0-15V), 2 logic indicators, 2 logic
switches and 2 data switches. Price £99.80.

VERO PRODUCTS VEROBOARD PCBs

Vero Wiring Pen ... .. ... 276p 2:5x87 . 62p
2xSpare Spools . . ... ... ... 95p %'2,,’?77,,5 """""" 53p
Spot Face Cutters . ... .. ... 93p 3 753‘,)(5,, """"""" 12:3
Veroblock Bread boards . . . . 325p e 240p
MEMORIES
2114 500p

TMS 2516.2K EPROM. Single 5V Supply £27.00
76477 Sound generator drip 210p
LIGHT EMITTING DIODES

All orders, large and small, will be dealt with IN STRICT ROTATION. Piease
add 15% V.A.T. to all orders plus 30p for P&P {£1 P&P for Poweraces). Export
orders no V.A.T.but postage at cost air/surface. Prompt delivery on all orders.

Afull range of Breadboards, I.C. test clips, ribbon cable assembles available
{mostly ex-stock). Please send large S.A.E. for catalogue and price lists.

ROMANE ELECTRONICS

64 Newlyn Drive, Sale, Cheshire. M33 3LE
Tel. 061-962 2606

NEWS: Digest

SUPERSTRIP BREADBOARDS 840 solderless plug-in tie points. Accom:'

0.122" Price 0.2" Price.
RED TIL209 13p RED TIL220 15p
YELLOW TiL212 22p  YELLOW TIL224-1 20p
GREEN TiL232 20p GREEN TIL243-1 20p

SOS (Save
Our Servos)

Radio-control fans —
remember that sinking feeling
in your stomach as you
watched your R/C model fall
out of the sky, unable to do
anything about it. Bet it was a
shock, especially if your model
was a yacht.

Chromatronics have just an-
nounced the introduction of an
electronic fail-safe for radio
modellers to minimise the
danger of a model going out of
control in the event of inter-
ference or loss of signal. Inter-
ference from what? Who said

Citizen’s Band (or is it Banned)?

The system will cope with
co-channel interference from
another R/C transmitter or CB
(I promise I won’t mention it
again), total or partial trans-
mitter or receiver failure and
the model moving out of range.
If your model tips the scales at
5kg or more, a fail-safe device is
obligatory under CAA regula-
tions.

Unlike earlier simple devices,
the PPIM-4CH works by two
level threshold detection on all
four receiver outputs. So, all
primary control functions can
be protected from severe

e

glitches from whatever source.
The unit is used to set up to four
control servos in preset safe
positions during a catastrophe.
So, if the world should end,
your Sopwith or Starfighter will
still be zooming around the blue
yonder until it runs out of four
star, thanks to Chromatronics.

The unit works with any
three wire positive pulse servo
and has individual preset con-
trols for each servo and variable
fault detection thresholds. Cut-
in time is only 0.1 seconds. The
PP1M-4CH is connected bet-
ween the receiver and servos
and works with either AM or
FM systems on the 27MHz UHF
band or any other operational
frequencies. It is small
(62x42x23mm) and light-
weight, packed in a robust
plastic capsule. It comes with
four input leads and four output
leads already fitted, but you
have to fit the appropriate plugs
and sockets for your equip-
ment.

For only £14.95 (including
VAT), this electronic fail-safe
device sounds like remarkably
good value, considering the
cost of replacing a crashed
model. The PP1M-4CH is avail-
able from Chromatronics,
Coachworks House, River Way,
Harlow, Essex.

New
Neosid

Neosid, a name well known in
professional and consumer
electronics, has recently esta-
blished a new outlet for the
amateur constructor and small
user.

The new Small Order Catalo-

gue covers a broad cross sec-
tion of the company’s products
— ferrite beads, screw cores,
rods, E, I and U cores and coil
assemblies, plastic formers and
trimming tools.

Send a stamped, addressed
envelope for the Small Orders
Catalogue to Neosid Small
QOrders, PO Box 86, Welwyn
Garden City, Herts AL7 1AS.
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Just a little bit more... <

Compare its teatures:

“Z-B0A AMHZ. CPU: The most powerful B-bit processor.on the market. %

‘8K Basic: resident on board, MICROSOFT Besic, the Industry standerd, with %
extenslons far on-screen editing, graphics, machine code Inteﬂacing
Optimised tor speed {see benchmarks below).

*Fuli 57 Key Licon solid state keyboard: switch hani high
refiabllity protessional units for long trouble free life. Keyboard Is mounted
separately to avoid straining main P.C.B.

“Total of 20K on-board memory: 2K monitor {Nas-Sys 1), 1K Video RAM, 1K Work
space RAM, BK Microsoft Basic, 8K user RAM.

‘Kansas City cassette Intertace: for rellable storage of programs and data at 300 or
1200 baud, with full checksum error detection.

“Nas-sys monltor: A powerful 2K machine code monitor provides an ideal
environment for learning shout and deveioping machine code programs. Nas-
sys uses a blinking non destructive cursor, with 22 commands. ASCIi terminais
are fulty supported via theserlai interface; userscanadd thelr own /O driversvia

the system 1/0 vector table to support other devices. Nascom-2 . ...... . ?;5"00 44‘.I235‘ 3;:_'2’5'
Nas-sys commands are: Power supply. . . 2450 3.68 28.18
A—Hex arlthmetic N-—return to normal 16 C15 cassettes . ... 4.44 0.86 5.10
B-set breakpolnt O—Qutput to P.1L.O. Z-80 Programming manual (Muiek) 4.50
C—Copy Q~~Query Input port Z-80 Microcomputer handbook . .. .. .. ... 6.95
E—Execute R—Read tape Practical microcomputer programmmg
G—Generate S—Singie siep

the Z-80 ... ... ....... ... ... ... . 20.
H-~Operate as half duplex, Sargon-BK 2-80 Chess program {book) ]

T—Tabutate memaory
terminat.

U—actlvate user |/0 drivers

i—~intelligent copy V—-Verlfy tape PERSONAL COMPUTER WORLD BENCHMARK TESTS
J—Execuie at FFA W-—Write tape APPLE U RM. 380Z PET
K—set keyboard options X-—set externat device BM 1 < 1.8 14 14 17
L—load trom tape Z—execute at FFD :ag E 33 12: gg 1::
M—Memory modtf B o 13. d
i 4 BM4 7.2 116 13.9 20.4
*Onboard P.1.0. — Anuncommited P.1.0. (MK 3881) giving 16 programmable /0 BMS5 13-9 13-5 ;gg g;;
lines with handshake. g:‘ﬂ g 2:2 27.2 o] S
‘' On board RS-232-Wii interface directly into any standard tetetype — allowing BMS : 5.2 6.2 12.3
use of BASIC or Nas-sys irom the teletype, : ’

‘Full on-screen editing: a complete screen editor with cursor movement (UP,
DOWN, LEFT, RIGHT), insert and delete, backspace etc.

Screen display of 16 lines x 48 characlers: Stable, clear display to British tete-
vision standards. Full 128 ASCH character set; option for further 128 graphics
characters.

‘Fully butfered NASBUS compatibie: Well defined bus structure with a range of
expansion cards; Including (shortly) a floppy disc system with CP/m — the
industry standard operating system.

%

o /MICRODIGITAL

;.;,1 25 Brunswick Street, LiverpoolL2 0BJ E
Tel:051-236 0707 (Mail Order) 051-227 2535(All other Depts)

TEK scope 545A with H plug-in £125 ea.

TEK scope 545A with CA plug-in
H.P, scope 175A 50MHZ Dual trace
SingleTraae . . .........._ ... £125 ea.
WAYNE KERR Universal Bridge CT375 .. £75ea.
MARCONI Wave Analyser TF2330 . £500 ea.
MARCONI Audio Oscillator TE1101 20HZ-200KHZ
£45. ea.
MARCON! Valve Voltmeter TF1041C .. .. £30 ea,
NOISE GENERATOR CT410 — covers audio to VHF

£175 ea.
£175 oa,

TEK Transistor Curve Tracer .. .. ........
NAGARD Puise Generator 5002C
MARCONI Wave Analyser type TF455E
SOLARTRON DVM LM 1420 with AC unit LM 1477
£40 oa.
HOMNEYWELL 1920 character Upper Case ASCH vDU
with edit and block mode transmission. Limited guan-
tity. Withdata . ... ... ... ..... £260 ea.
CALCOMP Drum Plotter type 564 £1,500
MARCONI GEN FT995 (CT402) . €170
- MARCONI Bridge TFB68B ... . E120
RANK Flutter Meters .. .. ... .. . £50 ea.
HEWLETT PACKARD Signa! Gen 608D . £240
AVO Signal Generator HF 135 £120 ea.
MARCONI Magniflcanun Meter TF1245 with TF1246
........ £175

..... . E178

VARIACS — Ex- Eqmpment Good condition. 8 Amps
................. .. £25ea.

£35 ea.

20 Amps 2
Some 3 phase available. Please enquire.
Carnage all units £4 ea.

CRYSTALS 19.2KHZ )
FLAT METAL CASE. BRAND NEW
50p EACH

10-Way Multi-Colour Ribbon Cable. New. 40p per metre. P&P 50p.
SPEAKERS 2%in, 50 ohm 0.2W. New 40p esch. P&P 50p
STEPPING MOTORS 6 /12 position with additional where the rotor is
coils. Devise can be used as a tacho, Diagram supplied Will actually work
on 5 volts. 12724 recommended. £1.50 esch. P&P 75p Reduction for
quantity.

RAPID DISCHARGE capacitors 8mfd 4kV _£5 each. P&P £1.50.
GEC UHF 4 button tuner. £2.50 each. P&P 85p.

mu INCH Motor 110V AC 3rpm 50 cycle — very smail. 50p each.

CENTAUR 115V FANS. Brand New 4 5x 4 1.5in. £4.50 each. P&P

Ex-Und Equipment — tested. 60p sach. P&F 75p

POTTER & BRUMFIELD TIMER RELAY. 1 15V AC Heavy duty
2-pola c /o0 with 2 second detay. Change R & C for different timing 50p
oach. PEP 85p.

CONTACTORS. Heavy Duty 24V DC 5 make £1 each. P&P 85p.
GEC UHF/VHF 6 button tuner. £4.50 each. P&P £1

DIGITAL 24 HOUR CLOCK with built-in alarm as used in Braun Digital
clocks. Silent running. Large illuminated numerals. AC mains. Size 6% X
2% X 2%. OMNLY £3.75 each. P&P 50p.

931A PHOTOMULTIPLIER in stainless steel container with window
and built i resistor network. £2 each. P&P £1.

SLIDER CONTROL 500K. Log Single track. Complete with knob
Length 3%in. 25p each. P&P 25p.

RANCO 250V 16A THERMOSTATS with Control knobs calibrated
50-200degree F. £2.50 sach. P&P £1

SOLID STATE UHF TUNERS. 38 mcs. £1 each. P&P 75p

BRAND REX blue wire wraps. 30 metres for £1. P&P 25p.

5in. SOLID RUBBER RINGS (1in. da. rubber). Keep the kids (or dog)
happy. 4 for £1. P&P £1.25

' TRANSFORMERS

AUTO 240V input 115V. 1 Amp output. £1.25 each. P&P £1.25.
240V input Sec BV Size 2% X 2 X 2in. Good quality. £1.50 each. P&P
£1

240v input Sec 12V 0 92A. Size 2% X2X2in. Good quality. £1.50
sach. P&P £1.

© 280V input Sec 12V 100MA Size 60 x 40 X 42mm. §0p each. P&P

75p.
240V|nput Sec 12-0-12V 50MA. Size 53 X45%X40mm. £1 each. P&P

115v |npu(Sec 5V 250MA. Sizo 1 11/16 x 1 6/18 x 1%in. 2 for
50p. P&P

SEMICONDUCI’ORS
sach.

At 2p
1N3063 1844,
At 5p each.
BC147: BC148B, BC157. BC158; BC 237. BF197; OAQ0: OA91:
BA154; BA243
At 25p
TIP31 TIP41A 2N5296; AF139; ZTX341.
BY127 10p; BF181 20p; BD239 40p; BD241 40p; MJE340AT 40p;
BD222 50p.
80233 & 80234 Comp pair 25W — 80p per pair or 50p each.
Regulator TBAB35 8 10 20V in — 5V out 100MA. TOS Can. 50p each.
BF256C — 20p.
FND10 7 segment display 0.15in. 40p each.
TV AMPLIFIER TBA120. 20p each.

tmegrated Circuits

7453 5p 709

7451 5p 74H74
7401 5 74H51
7402 12p 74538
7476 20p 74502
7495 35p 74154

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p sach. Goid plate
tester version 50p sach

AM9140-4K RAMS STATIC 5 Voit ceramic. £4 each.
TELEPHONES. 706 style. Black or Grey £5.50 each. 746 style B 22«

or Grey £7.50 each. Older style Black £2.50 each. Postage £1 ez
HONEYWELL Humidity Cantrallers 50p each. P&P 40p.

THYRISTOR TIMERS. Solid State. 15secs adjustable {prese:

relay case. Standard 7 pin base. Series delay 50p esch. P&P 8
MINIATURE PC MOUNT SLIDE SWITCH. Single pcle Z-wa. 10p
sach.
DIGITAL to ANALOGUE CONVERTOR. 8-bit will ¢
socket. With data. £2.50 each. P&P 25p.
VARIACS. 2 amp Standard 240 Volts £10 each. PR*
ELECTROSTATIC VOLTMETERS. 7.5KV £6 each. °&
(Other ranges avarable — please enquire.
TRIMMERS. Submin 0.25 to 1.25pf; 1t0 & 3p° 2
each.

Minimum order £3 value of goods. P&F 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 | ]

NORWOOD ROAD, READING

B

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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PROJECT

L

GIC PROBE

if you're into TTL or CMOS, you could use a logic probe.

Good quality commercial probes don’t come cheap.

Our probe features high and low indication

and detects pulse trains to over TMHz, for less than a fiver.

nterest in digital electronics has
Igrown rapidly in the past few years

with the advent of microprocessors
and large scale integration. The most
essential test instrument for experimen-
ting with digital circuitry is a logic
probe.

In its most basic form this should
provide an indication of the logic level
at any point in a circuit without over-
loading the section being tested. Other
desirable features are the ability to
follow high frequency pulse trains (pre-
ferably over 1 MHz) and to detect
isolated, narrow pulses fess than 1 uS
in width. Finally, the instrument should
be compatible with both TTL and
CMOS ICs and be abie to operate from a
wide range of supply voltages (say five
to 15 volts).

Commercial logic probes that satisfy
all these requirements are available, but
they invariably cost over £30. The
probe design described here offers com-
parable performance for fess than £4.
combined with an excuse to enjoy a
good cigar — a cigar tube is used for the
case!

Indication is by means of three
LEDs. Two red LEDs indicate either a
@IGH or a LOW condition on the point
under test, a green LED is used to indi-
cate that a pulse train is occurring.

The circuit uses a single CMOS IC
and a handful of resistors and capaci-
tors. The components are mounted on a
small board and housed in a tubular
case such as an aluminium cigar tube or
a length of plastic conduit. The power is
supplied from the actual circuit under
test and the performance characteristics
of the prototype are described in the
specification listed here,

Construction
A printed circuit board is recommended
for this project to provide consistent
performance characteristics.

Before attempting to mount the
components on the printed circuit

S M R S O 2
5y x“?’*’g‘éﬁ"‘a‘f;“‘f,“ o e

The logic probe in a cigar tube, showing the Hi, Lo and Pulse indication LEDs.

board check to see that it fits easily into
the case. The hoard must be a loose
enough fit to allow it to be moved up
and down within the case over a range
of at jeast 5 mm. (Refer to the dia-
gram).

Mount the wire links, the resistors
and the capacitors on the board, keep-
ing all components as close to the board
as possible. Note that C3 is mounted on
the underside of the board. Next, install
the three LEDs. The height of the LEDs
above the board must be such that the
assembly will slide into the case with
the board pushed down against the

‘bottom of the case (see diagram). For

a 20 mm diameter case this height
should be about 12 mm. If the LEDs are
not high enouyh, then it will not be
possible to push the assembled board up
into a position where the LEDs project
through the holes in the case.

Next, add the power leads {without
clips or E-Z hooks at this stage) and the
10 cm wire to the probe tip. Last of all
solder IC1 into position, observing all

ELECTRONICS TODAY INTERNATIONAL -— DECEMBER 1979

the usual precautions — shorted pins,
heat sink, earthed soldering iron, pins 8
and 16 soldered first.

Drilf the 3 mm holes for the LEDs at
10 mm intervals, starting 75 mm from
the front of the case. The hole for the
supply leads is drilled in the back of the
case and fitted with a small rubber
grommet {or plastic LED housing) to
prevent the case rubbing through the
insulation on the leads.

Before mounting the assembled
board in the case check the circuit for
dry joints, solder bridges, incorrectly
mounted components, etc. Then test
the device as follows. Connect to a five
volt supply and observe the three LEDs,
None should light with the probe tip
isolated. If the LOW LED (LED 2)
comes on or flashes, then R2 is too
small and must be replaced by aslightly
larger resistor (say 820k). Touching the
probe tip with the fingers may cause
LED 2 to fight, but this should go off
when the tip is isolated. Touching the
probg tip to either supply rail shouldp
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< . o
BV ~ +18V

2 4
LED2 LED3

HOW IT WORKS

3.Three ot the six inverter/buffers in lCl are-”
used in the high/low detection circuit. IC1c¢

“'is connected to the probe tip via R9. When

. the input goes HIGH (logic 1), IC1c output
goes low and illuminates LED 2 through RS.

+ Similarly when the input goes LOW (logic

Q) the series pair IC!e and f illuminate LED
1. through R4. The resistor network R1, R2
and R3 ensure that the outputs of both
ICic and IC1f remain high when the input

- is *floating’. C! is connected across R2 as a :
‘speed-up capacitor’ to maintain a sharp INPUT FROM R7

* pulsc shape into ICle and so improve the PROBE TiP *SEE TEXT FOR DETAILS ™2

; ability to follow high ’ﬁequency pulse D1 ke C4

trains (over 1 MHz). : ) ] ™ 10n
i The two inverters. lCia and b form -’ ¢z I l

‘monostable circuit that stretches short N 1000 11 IC1a
pulses (Iess than 500 nsec) out to 15 msec 3630‘(. 5l> | F ]
4 ¢

RS R6
820R B820R

L=’(25
=

(OPTIONAL

it

IL

(0.7RC) using C3 and R8. The input of the

i ‘monostable comes from the output of iIClc IC11S 40494 .
and is isolated from the DC level of this out- g:: ; :g ;xe 1008
put by C2. The combination of R7 and D1 RS
* normally holds IC1b through C2, the output 33%'"53.'3'?? i et
- goes high, forcing IC1a to go low and illu- ‘ ov
minate LED 3. Diode D1 ensures that the - -0
input to IC1b is kept low (OV7 above zero)
J ?hilsmglredvse ltlftl: g:tt)g:(;u%; tlcéﬁlsr;??ml Ilox; Fig.1. Circuit diagram. Note the polarity of LEDs 1, 2 and 3.
“triggering IC1b until the monostable itsclf.
¢ tetriggers via dnscharge of C3 to earth
% through R8, and allows. ICla output to go:
i high, switching off LED 3. o
;- Capacitors C4 and C5 l(optlonal) confer ] 3';?5‘;13[\4/. NOTE
- immunity to spikes or pulses in the supply 7
\"lines, which are taken from the circuit ooy 5 i?ll:)gssecg loBSeRvE "
¢ being-tested. - tead "0l . e T H’:::‘s:;;:%ﬂ&gzes ROLAGITN) (OBSERVE
e b
R CONNECT RESPECTIVE

LETTERS TOGETHER
ATOAB TO B etc.

SUPPLY
LEADS

Fig.2. Component overlay.

PARTS LIST BUYLINES

_Resistors all YW, 5% LED 1,2 3mm red Once again, compone"n’ts sﬁzould, ,be%z
R1,7 M2 LED3  3mim.green readily available from 'most suppherw:
R2 680k* D1 1N4148 (or equ,yalem) Make sure the components you buy will
R3 560k* fit into the container you' choose. I :
R4,56 820R Miscellaneous you're not a cigar smoker, plastic piping.-
RS 220k PCB; red and black leads with from your local hardware store w1ll da:

- R9 1k alligagor clips or E-Z hooks; justaswell. .00 oty e

Capaci cigar case (or equjvalent) — '

Cdpgcliurs ; minimum dimensions 20mm [D,
Ci,2 100p Ceramic O loa: be tin housi

§n 035 ¢ 100n Polyester t40mm fong; probetip housing.

04 t0n Pelyester * Resistors R2 and R3 ma

3 _ y have to

265 {u (Optional) be altered slightly (in the range : :

.Sfﬁ%‘:{"ndua%‘&w A gggrl; ctt(;n%%lgl()of'? Cslug ;?g :é::?srer The Iong thm PCB should Iook hke this when

it's finished.
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PROJECT: Logic Probe

PROBE TIP HOUSING
{TURN FROM PERSPEX)

LEDS

oawe 7]

POWER SUPPLY
LEADS

N

(EPOXY IN POSITION)

i \ GROMMET
SOFT WOOD OR CIGAR TUBE CASE
PLASTIC WEDGE {20mm 1.0)

£

RANGE OF
-POSSIBLE
MOVEMENT
{AT LEAST Smm)
ASE i

WEDGE OF WOO0
ORPLASTIC

Fig.3. The PCB slides into the cigar tube and rests on a piece of wood or plastic.

light the appropriate LED, with the
PUL§ LED flashing when the tip first
touchgs the positive rail. If the LOW
LED goes not light when the probe is
connegted to OV, then R2 is too large.
Change R2 to 560k and repeat the
sequence above. ,

Now try a 15 volt supply. Again, all
LEDs should be extinguished when the
probe tip is isolated. The HIGH LED
{LED 1) may glow very faintly. if this
glow is too strong, reduce the value of
R3 to say 470k. However, if R3 has to
be altered it will be necessary to recheck
the circuit at 5V to see that the low
voltage performance is still satisfactory.
At 15 volts repeat the process of touch-
ing the probe tip to the two supply
rails. The results should be the same as
*in the case of the 5 volt supply, but the
LEDs will be considerably brighter. ET

SIMPLY PLUGS INTO YOUR TV

Beautifully simple to link to any 625-line
UHF Television. Connects to the mains and
just plugs into the TV aerial socket and ...
you're off! Plays in colour on colour TVs and
gives a sparkling black and white picture
with B & W televisions, and broadcasts
realistic sound effects to add to the
excitement.

ENTERTAINMENT COMPUTER | __

Space-age computer technology brings an amazing variety of games which you play in the comfort of your
own armchair stadium at home. Get in with the action without getting out! Fun for all the
family. it plays the generation game with live TV action to suit all ages. Once you've been
in control of the TV, normal service might never be resumed again!
It’s so excitingly different ... great for parties and to make the evening when

yisitersedll CARTRIDGES AVAILABLE AT £11.99

Videocart-1: I-player games—
“Noughts and Crosses,”
“Shooting Gallery,” “Doodle™
and “Quadradoodle”
ideocart-2: 2-player “Desert

Fox” and 1-player
“Shooting Gallery”
Videocart-3:
1 and 2-player
“Video Blackjack™
Videocart-4: 1 and
2-player “Spitfire”
Videocart-5: 2-player
“Space War”
Videocart-6: l-player “Math
Quiz 1" (addition-subtraction)

Videocart-8: 1-player

*Mind Reader”

Videocart-9: 2-player

“Drag Strip”

Videocart-10: 1 and 2-player
“Maze” and "Cat & Mouse”
Videocart-11: 2-player
“Backgammon” and
“Acey.-Ducey”

Videocart-12: 2-player
“Baseball”

Videocart-13: 1 and 2-player
“Torpedo Alley” and

“Robot War”

Videocart-14: 1 and 2-player
“Sonar Search™
Videocart-15: 1 and 2-player
“Memory Match”
Videocart-16: 1 and 2-player
“Dodge It”

Videocart-17: 1 and 2-player
“Pinball Challenge”
Videocart-18: 1 and 2-player
"Hangman”

Videocart-20: 1 and 2.player
“Video Whizball”
Videocart-21: 1 and 2-player
“Bowling”

N
—

#NOW OPEN ALL DAY SUNDAY — For Shop Sales Only 3
Close to New Barnet BR Station — Moorgate Line.

cheques and postal orders payable to COMPSHOP LTD.. or phone your order quoting
BARCLAYCARD. ACCESS. DINERS CARD or AMERICAIN EAFRESS number
CREDI!T FACILITIES ARRANGED — send S.AE. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G

Telephone: 01-441 2922 (Sales) 01-449 6596
cnnp COMPUTER
COMPONENTS

OPEN - 10 am - 7 pm — Monday to Saturday
(Part of the Compshop Ltd. Group)

Please add VAT to all prires — Delivery at cost. will be advised at time of purchase. Please make ("

us
WRBANONAL
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Freepost E FREEPOST ON ORDERS ® ACCESS

Birmingham B VAT INCLUSIVE PRICES :XESAH

B19 1BR B ADD 30p P&P e CHEQUE
021-233-2400 = 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

ELECTRONICS

CAPACITORS Electrofytic Radial Leads Order Cade Polyester Radial Leads Order Code
Electrolytic Axial Leads Order Code ~10% 10 +50% Tol. Cop 034 « uF « Vol Miniature Low Value Order Code Oippea Type, C280/352 Styte Cap 152
~10% 10 +50% Tol. Cap 016 + uF + V duc. uf Vde | 6.3/1016 | 25 356 |40 |50 | 63 Polystyrene, Axial, - 1% Tol., 263V DC Wkg. Cap 424 Moulded Ty‘;e 10.2mm F’A!:.’h Ca: 360
b Vac | 16 ) 1 P a7 7 Ceramic Plate, Radial, Low K, 100V DC Wkg. Cap 632 : + Value
h= 5 68 7 Cerarme Prate. Rachat, Med K, 100V DC Wkg, Cap 630 e e
NG 5 10 7 Ceramic Plate, Radial, High K, 53V DC Wig, Ca0 629 “00‘ 5 “' 3572 3;"
15 g i
22 9 7 + Value 1
" A 22 7 PF  14241632) pF  |4241632(630] nF {424 620 %, 2 6 2 = s
3 33 d 1 i 002" ] 22 Ol 1
4 9 3 | 00 |18 7 0 (278 0033 | 6 7| aa | on
& 9 o b 7 8 i) 120118 9 12 2 Q047 P ? ar 14
10 8 10 68 | 7 8|9 5 | 150 |18 |9 15 29l oo | o 7 | e8| 17
15 8 g 1 10 ? 8 9 1.8 161 180 18| 9 18 |3 o1 8 g 110 21
" B a I | 7] 8 1 ‘ 22 6] 220 18} 9 22 (319 ‘015 ’ 1 ’ 8 |15 | 30
33 8 9 : 7] 8 9111 2.7 €) 270 20| ¢ 27 | a2 022 P 8 |22 35
a7 8 1 12 33 8| o " 33 6] 330 (209 3 |45 s 4 e M
& & 2; 8l 9 1 39 je] 30| 6 | 39 |50 047 6 8
100 9 13 9| a7 6| a70 |20 6 068 ‘ b 8
150 9 10 at 100 9 I 56 | [ | 560 | 20 6
220 13 2 36 150 i 68 6! 680 |20 6
330 30 a0 20 " 8.2 6 | 820 |20 6
476 23 32 47 10 6 1000 | 20 6
680 21 0 g 54 ] 2 6 | 1200 | 20 6
1000 b % s 59 Electroiytic Can Type Order Code 15 6 | 1500 |20 7 Tantalum Bead Order Code
1500 3% 39 :xgh Ripple, |EC Grade 1, Low £.5.R. Cap HR +uF + Valts 18 | & | 1500 | 20 % 20% Tol. Cap PR + uF + Vol
2200 | 3 C;J'F;Dhld complete with Verucal Fixing » i 6 ! 2200 {20 4 oF Ve 10 |16 (25 |35
- 27 6 | 2700 | 20 7 o1 "
) 100006F 16V Rpple SBAGES C 81A@50°C 238 33 i 6 | 3300 |20 7 0.22 1
Trimmers Order Code 2Z?gg:i 1oy 98a 13,74 370 39 ! 6 [ 3900 |20 7 ] 047 | 1
250V D.C. Wkg. Film Diefectric, Minrature 100004F 28V o A iés pd [ 22 s g 0 i "
1.4 - &.1pF 20 Cap 808 A 220004F 25V 1284 1798 269 68 7 | as00 | 3 12 o
2 8oF 20 Cap 8088 47004F 4oV 56A 78A 248 82 [ 7 \ 8200 |25 10 1w [ |8 2
2 - 2008 22 Cap 808 € 100004F 40V 8.2A 1284 393 22 | 3
5.5 - 69 5pF 31 Cap 808 D 4700uF 70V 754 105A 403 8
INTEGRATED CIRCUITS
E LINEAR Voltage
4000 Buffered C-MOS — High Speed 7400 T.T.L. cAIE 84 Regulators
HEF4000 17 | HEFa04s 84 | HEF4512 310 { N7400N 13 ) N744aN N74122N N74193N N74LS2BN N74LS1 GAJooE 7y LMIOSDAIK) 119
HEF4001 17 HEFA046 106 HEF4514 250 N7401N 14 N7445n gg NT123N ;3 N74194N ?3‘ N74LS30N :1’; ':;:t:|§g:: gg :;:t:;ggz ::; hogsae 2 AnZICn 42
HEF4002 17 | HEF40e7 87 | HEF4515 299 | N7402N 14 | N7496AN 85 | N74125N 37 [N7atesN §7 | NTALSIIN 27 | N74LSISIN 88 | N74LS25N 117 S B AIsOsEY 18
HEF4005 95 | HEF4049 45 | HEF4518 101 | N7403N 14 | N7447aN 71 {N74126N 37 |N74198N 335 | N7ALSIIN 35 | N74LS1SAN 138 | NTALS2EON 29 Samime 2 valsizy 18
HEF4007 17 HEF4050 45 HEF4517 382 N740aN 16 N7448AN 92 | N74128N 38 N74199N 122 N74LSIIN 35 N74L5155N 93 N74LS26IN 321 TISOTAN. 124 JAIBISCY 28
HEF4008 B0 | HEF40S1 69 | HEF4518 94 | N7405N 16 | N74SON 14 N3N 38 |NT422IN 77 N7ALS3BN 35 ' N74LS1S6N 93 | N7ALS266N 54 sy a8 TR
HEFA01 1 17 | HEF4052 72 | WEFasI9 55 1 N7406N 32 | N74BIN 14| N7A145N 57 (N74279N 81 | N74LS4ON 27 | N74LSISTN 93 | NTALS27IN 143 T, o t—
HEF4012 17 1 HEF4053 72 | WEF4520 94 | nraon 32 | N74s3N 14 [N74N 98 |N74298N 77 | N74LS42N 60 | N7aLStSeN 97 | N7aLs28IN 117 T o PEISLOSCS T 38
HEF401] 45 |HEF4086 49 | WgFds2)  1ae | N7aoan 16 | N74san 14 (NTAT4BN 86 |NTAIESN 59 | NTALSSIN 27 | N7ALSIGON 129 | N74LS290N 117 e T JATSLIZCS] (38
HEF4D14 B4 | HEFA0B? 380 | WEFA528 29 | N7409N 16 | N7480N 19 {N71sON 91 |N74366N 53 | N74LSBAN 27 | NTALSIBIN M7 | NZ4LS29IN 119 T b Lazauscs 38
HEF4O1S 80 | HEF4068 17 | NEF4532 120 | N741ON 14 | N7aTON 28 |N74151N 46 | NTA367N 59 | NP4LSSSN 27 | N74LSI62N 144 | N7ALS298N 149 N 231
HEF4016 a5 | EFa0B9 17 | HEFa534  S10 | NrvIN 1% | nrar2n 19 | N74153N a3 |N7a368N 69 | N74LS7IN 35 | N78LSIGIN 317 | N74LSIESN 121 yesier 19 Plessey 1/C’s
:E::g:; :g :E:g;? 17 | MEF4539 110 | n74t2N 14 | N74TIN 28 | Nr41saN 91 N74LS75N 44 | NIALSIGAN 119 | NTALSIBEN 121 K‘.S??fﬁ ég SLagg 33
18 HEF4543 165 N7413N N7474
ecaors %) lyaceso: ! 4 3 n N 24 | N74155N % s N74LS7T6N 46 | N74LS170N 220 | N74LSIEIN 121 NESGEN 171 Staas 182
8 | HEF4555 78 | wraraN 31 | N74FEN 34 | nT4158N 46 NT4LS 78N 39 | N74LS173N 132 | N7ALSIEBN 121 SL610 245
HEF4020 89 | HEF4073 18 | HEF4566 78 | N7416N 21 [ N74TEN 30 [N741S7N 43 | N7ALSOON 19 | NJALSBIAN 106 | N74LS174N 141 | NTALSITIN 173 e SLe12 245
HE:AOZ\ 85 | HEF4075 18 | HEF4557 386 | N741IN 21 | N7480N 32 [N74158N 43 [ N74LSOIN 19 N74LSBSN 104 N74LSt75N 119 [ N74LS374N 173 ggi:;g‘ ?22 SL620 369
HEF402? 82 | HEF4076 104 | HEF4585 97 | N7420N ta | nrag3M 63 [N74160N 63 |NTALSOIN 19 | N74LSBEN 39 | N74LSIBIN - 306 | NTALSITSN 117 TBA1 sLez1 BES
HEFa023 17 { HEF4D7? 17 | HEF4724 171 | N7421IN 16 | N74B5N 80 |N74161N 63 | N74LSO3N 19 | N74LS9ON 59 | N74LS19ON 117 | N74LS378N 158 ) 08 SL622 910
:E:g“ 62 :E:“Wa 18 | HEF40097 g0 | N7425N 19 | N7a8EN 26 | N74182N 63 |N74LSO4N 27 | NTALSOIN 76 | N74LSIOIN 117 | N74LS386N 56 Ig::g;ia ;;g SL624 342
25 17 | HEFa08) 18 | HEF40098 73 | N7a26N 20 | N749IN a0 |n7s1630 63 |NJALSOSN 27 | N7T4LSSIN 76 | N74LS192n 119 | NTaLS3%ON 196 ) SLeso 232
HEFA026 195 | HEFA082 18 | HEF40106 &2 | N7427N 20 | N7491AN 57 |N74164N 86 |N4LSOSN 27 | N74LSOSBN B2 | NTALSI93N 119 | NTALSI9IN 196 Aot (o SLedo 409
::::g:; as ni::gg: 64 | HEF40160 119 | N7428N 23 | NTA9ZN 40 | N74165N 86 |N74LSOSN 27 | N74LSS6N 126 | N74LS1B4N 161 | NT4LS3OSN 207 L‘;%%: '33 SLeso 25
o ;1, :EF !;4, ::::g:g; ::9 N7430N 14 | N7a93N 40 |N74166N 86 |N74LSION 19 | N74LSI0TN a1 | N74LSI95AN 119 | NTALS4SON 143 UATSICT a7 LI R 07
4093 9 | N7a3on 20 | N743aN 57 |NJ41TON 122 [NJALSIIN 26 | NP4LSI0SN 45 | N7ALS196N 132 | NIALSETON 239 UAZ4BCN 39 SHen
HEF4030 46 [ HEF4034 175 | HEF40183 119 | N7433n 23 | N7435AN a6 [ N7a173N 77 [N74LSI2N 26 | NTALSTIZN 45 | N74LS1GIN 132 stietz 17y
HEF4O31 200 | HEFA104 166 | HEF40176 119 | N7a37N 21 | NTASEN 57 |N7a17eN 77 |N74LSIIN 48 ! NZALS11IN 45 | N74LS240N 206 sL62y 239
HEF4035 110 | HEFAS02 81 | HEF4D175 139 | n7438N 21 | N74100N 92 |N74175N 55 |N7LSI4N 74 | NTALSIIAN 45 | N7ALS241N 206 Zener SL1626 267
HEF4040 85 | HEF4505 571 | MEF4DI0Z 140 | N7439N 30 | N7410IN 26 | N741BON 57 |N7ALSISN 26 | N74LSTZSN 53 | N74LS242N 206 Diodes SL1630 0wy
HEF4041 75 | HEFA508 184 | WEF40193 140 ! N74s0N 14 | N74109N 45 [N7418I8 205 | NT4LS20N 19 | N7ALSI26N 53 | N74LSP4IN 206 4 St1640 206
00mW CAV7.€33
HEF4042 66 | HEFAS10 108 | HEF40194 119 | N7242n s1 | N74116N 92 |rraten 57 |NJMLS2IN 26 | N74LSI32N 78 | N74LS2d4N 206 82v84/82X79 slisar 208
HEF4043 80 | HEF4S11 125 | WMEF4D195 119 | N7aaIn 92 Inrar21n 28 [N74102N 91 |N74LSZIN 26 | N74LS136N 49 | n7aLS2BIN 17 + Vaitage o | Stees0 270
5P8529 475
CASES — Bass Industrial Mouldings OPTO ELECTRONICS Order Code SWITCHES SEMICONDUCTORS
Small Desk Consote ~ Boss ndustrial Mauldings Light Emitting Diodes, Individual Mitiaeurs T gaie — Hone e Order Code | g1 5 scrazL 12
Stope Front Consotr, Recessert Tap 2o B | R . Y IN4OOY 5 BC184 "
ABS Base, CW Brass Bushes, In Orange it o e ot T IN40D2 5 8C184L 12
fervny Atuminium Top Panet Finished Grey 3 o vellow B cover ST oo Buas To Cent % WaAIH B z L b
rder Co .Du e Bias To Centrg 041 IN4DOT 9
W161, D96, H39 (57) 214 Tl oo Tan Panel Mounting €1p to suit. 3 LED3 Clip SPOT  Single Bias T'o Centre 90 SWaAI051 INa14B 4 3§§3L :3
W215, D130, H47 (73) 308 Case BIM1006 OR 2" (5mm) Rea 16 Cava4a SR - Olae & ‘sweaioet IN5402 15 8C214L 2
Green 8 caves B 99" SWIBAZONY 2822184 31 8C547 13
Plastic Boxes — Boss Industrial Mouldings ¢ Yeliow 20 cavos DRSS, COf 10 S 2N2369 21 BC548 "
Fhauided Box and Clasa Ftting Flanger! Lid B Tt e 4 NEpTens OPDT  Double Bias To Centre 123 SWBA2041 IN26a8 6 80849 12
ABS Box, C'W Brass Bushes, and Lud In Orange 3 DPDT  Single Bias To Centre 123 SW8a2051 2N2926G 13 8557 15
Order Code Photoreststors DPDT  Bias 18 SW8A2061 2N3053 19 8CS58 15
L1172 w62 D31 99 Case BIM2003 OR ORP12 ORP1 i 2N3054 55 acyro 15
L150 w80 Ds0 131 Case BIM2005 OR ORPeT = S Miniature Push — C & K 2N3055 55 acvn 15
L190 W110 D60 223 Case BIM2008 OR SP Push To Make, Momentary 62 SW 8531 2N3055 - BD131 9
Plastic Boxes with Metal Lid: frotouaniitors SP PushToHreak Momenry 62 SWB533 Foll1SB Test 95 80132 39
xes with Metal Lids o 20 ocen 2n34a2 155 8139 38
Recessed Too Bos 8PX25 196 BPXZ5 3702 @ 80140 39
ABS Base. C/W Brass Bushes, in Orange 8PX29 195 BPX29 MAINS TRANSFORMERS Order Cade w3704 9 BFR90 333
Tmem Aluminium Top Pane! Funished Grey 2N3705 10 BF X85 29
Order Code thocoupler Secondarrer mlv.ne “onnected in series or 2N3773 297 BFY50 17
L85 w56 D29 12 Case BIM8003 OR FCD820 phaelioeaeigvoliagelionge n3mgl 22 BFYS) 7
L111 W71 D42 150 Case B1M4008 OR leg ol L 022G 20y, 2N3820 3 BEYS2 20
L161 Wa6 053 208 Case 81M400% OR HARDWARE ¢ Order Code BVA - Clamp Tyoe Construction 235 each 21‘.23"3 9 BLX65 262
’ 5 S BLYS3A 2077
Diecast Boxes D.I.L. Sockets Aogrox. 18% Reguiation. £ C 54, H36, W35 2nsas9 s BAY 3 50
Drecast Box and Flanged Lt 8 Pin Low Prohile Socker Tin 12 DILSKT 8 04.5V, 04 5V Secondaries Trans 6VA 45 40673 88 BSx20 21
Aluminium Box and Lit 1n Natural Fimish 14 Pun Low Profile Socket Ton 14 DIL SKT 14 08V, 06v 60 Acrag 24 €LB960 2850
Oriter Code 16 Pin Low Prohte Socket Tin 16 DIL SKT 16 012v,012v 120 AD161 42 MPF10Z 36
L113 w62 D31 124 Case BIMS003 NA 015V, 0-15v 150 AD162 42 0Ag1 8
L152 W82 D50 215 Case BIME005 NA Vigatiinis 020V, 0-20v 200 BAWISD 1200 oc28 18
L192 w113 D61 134 Cate BIM5006 NA : 8C10% B oc3s 108
tncividust Type for 1 2 TOSSO°CW 12 Sk 5§ 20VA - Ciamp Type Cunstruction 360 each 8C108 1 TIP31A 8
Small Desk Consoles Individual Type for 1 x TO86 105 C/W 28 Sink TV2 i e S 8C108C 18 TIP32A 54
Slape Front Console, Recessed Top tndwidual Type for 14 TO37.2°Cr% 26 Sink TV3 pEs s egqulation £.C. 70, H4B W48 8C109 14 TIPAIC 76
ABS Bate, C/W Brass Bushes, In Orance Indidual Ty for 1« TO126 17°CIW 26 Sink TV 04.5V.0-4.5V Secondaries Trans 20VA 45 8C1098 19 TIPA2C 76
Tmm Aturminium Top Panel Finshed Grey Indclual Type for 1x T022017 €W 26 Sink TV5 o6V, 06V 60 8C109€ 20 T1P2955 75
Ventilation $iars tn Base Order Code g-::V, g“Zv 120 BC148 0 TIP2055 60
v, 016V 150 BC158 10 TIs43 36
WI1D5 D143 K32 (56} 236 Cuse BINMBO0S OR 7
W170 D143 H3Z (561 312 Case 81346006 OR P.C.B. Components g;;\?\:i Ub' R 1E5 R 7 2TX109¢ 16
W170 D214 H32 (82} 431 Case BIME0O? OR Dalo Pen, Biue |k, Slow Drying 98 Fun3ec FO:20, 200 g ko
1
RESISTORS Order Code Skefeton Presets, Miniature Order Code
Carbon Fitm, Fixed VERO ELEC:?O';”C‘? PRODUSTS 0.1W, E3 Values, 100R-1M, Lin. Vertical Mounting B Ma Presetv
0.25W, €24 Values IRO-10M, 6% Tol.  2each 1007100 (Mult 10/Value) Res RD% T s a 2‘333;8??; S vy LOORV, orsogiaMoun g o v‘? g—
3 ! . - * Vatue
0.5W, E12 Values IRO.4M7, 10% Tot.  Jeach  150/100 (Mult 10/Value} . mls R0Y e 1+ prich Veroboard (5) 85/Pack  200-21076C Skeleton Presets, Standard
Value 17 pitch Plain Board 68 200.21078H 0.3W, E3 Values, 100R-4M7, Lin, Vertical Mounting a1 Std. Preset v
Metal Film, Fixed ~ pitch V-Q DIP Board 136 200-71084€ 0Q.3W, E3 Veiues, TOOR4M?, Lin, Honzontal Mounting " Std. Preset H
O.5W. E24 Values, SRI-IM, 2% Tol.  Beach  400/100 (Mult 10/Vaiue) Res MRI0 Spot Face Cutter 107 203210134 Potentiometer, Rotary ¢ Y
25w, E12 Values, 10R-27K, 5% Tol. 16each  BOO/100 (Mult 10/Value)  Res PRS2 Pun Insertion Tool for 040 typepn 147 203-1015F 05W, E3 Values, 1K-2M2 Lwn. 39 Roforlin
+ Valus DS #ins .04D {100} 44/Pack  200-21081G
S D e T 0.25W, £3 Values, 4K7-2M2 Log. 3  RoPot Log
K act
Metal Glaze, Fixed Verawre Kit (1 pen, 2wire, 25comb)  4547Kit 200213410 Potentiometer, Shider K Valug
0.5W. E24 values, IM-33M, 5% Tol.  16each  800/100 (Mul 10/Value!  Res VAI® Verowire Comos (25) 109/Pack  200-21339F 0.5W, E3 Vatues, 2K2-470K Lin. 45 SIPotLin
sl Verowire Wire 12) 109/Pack 20021340 0.25W, €3 Vatues, 1K0 - 1MO Log, 45 SiPotLog
+ Value
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= - Freepost |
lG/lM/ [/ Birmingham  &4&5SS
ELECTRONICS g;g ;ggz 400 e CHEQUE

FuLL Seec KiT |
TELETEXT DECODE

o STATE OF THE ART L.S.l. CIRCUITS .

o DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY
CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION
ULTRASONIC REMOTE CONTROL

HIGH QUALITY THROUGH PLATED P.C.B.

ALL L.C. MOUNTED ON SOCKETS

PREALIGNED UHF/IF MODULES

NEEDS NO INTERNAL CONNECTION TO THE TELEVISION SET
SIZE 430mm x 90mm x 220mm

SUPPLY 240v 50Hz 35w

NEW *TOUCH CONTROL KEYPAD* NEW

INCLUDES TUNER, P.S.U., DECODER, REMOTE KEYBOARD, P.A.L. ENCODER, U.H.F
MODULATOR CASE WITH SCREENED AND PUNCHED FRONT PANEL.

—— £189.90 inc VAT. P & P £3.00.
FULL TELETEXT MANUAL IF BOUGHT SEPARATELY — £2.50 p & P £0.50.

P.C.B"’S AND L.S.I. I.C" S NOT SOLD SEPARATE FROM KITS. P & P INCLUDES CARRIAGE, PACKING AND INSURANCE

GMT HAS
Jdeas for Chrigtmasg
SEND FOR OUR FREE LEAFLET

Enclosing an S.A.E,

* KITS, TOOLS & OTHER GOODIES *_
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- Royal Horticultural Halls Elverton Street
Westminster London SW1

Decemher4—8th 1979 Admission £1 (students 70p)
Ct it

‘There's a lot going on at Breadboard!

Seventy exhibitors showing and selling everythlng that the hobby electronics
enthusiast could want! Demonstrations of electronic organs — computer kits
— audio gear.

Radio Station S22 broadcasting throughout the show. See your voiceprint!
Get your own weather details direct from Tiros M! Test your reactions —
and your strength,

. Careers in Electronics — get the advice and information that could start you
off on a rewarding and interesting career.

It’s worth going to Breadboard!

Please add 25p for p&ip. 46 i 74177 o | BD131/2  38p T 24p
] 223854 90p | 4035 107p | 7446 65p | 74180 50p | BD135/6 35p 27p
5 CA3080 75p | 4041 78p | 7447 53p | 74181 99p | BD137/8  35p 19p
) . CA3130  90p | 4042 58p | 7448 62p | 74182 30p | BD139 35p 22p
CA3140 45p | 4043 83p | 7450 10p | 74150 75p | BD140 35p 16p |
62 NAYLOR ROAD, LONDON, N20 OHN LF351N 65p | 4044 90p | 7451 S 12p | 74191 70p | BF180 24p 16p
Al prices VAT inclusive LF356N  75p | 4047 90p | 7453 12p ; 74192 50p | BF18! 8p 21p
LM301AN 32p. | 4048 55p | 7454 10p | 74193 64p | BF184 g;p 17p
RESISTORS (Vs W E12) OPTO/DISPLAY | [M30SN  60p | 4049 30p | 7460 12p | 74194 68p | BF18S P 28p
10 ohm 10 10 Mah 1.5 2N§777 58 [M318N 200p { 4050 30p | 7470 17p | 74195 65p | BF194/5  10p 33p
PRESETS (VaW Ho rizontal) P OCP71 e5p | M32aN 74: 4066 3gp | 7472 21p | 74196 80p | BF196/7 10p 13p
750 s 0 2 Moheme. 8p ORP12 60p | LM339N 60p | 4069 15p ;2;3 g‘:: 741 gg 1:;(779 ggggB ggP i‘sﬁ:
rk 407 74 P P
o e RSl T ) MANTe 110p | W37 1785 | 4070 15 | 775 30p | 74190 sop |Er3 3z 4
1 Kohm to 2 Mohms 8p 125" & 2" LM380N 75p | 4072 15p 7 P | TRANSISTORS P 3p
VEROBOARDS (0.1 Coppar) LEDs:— LM381IN 140p | 4073 15p 7480 25p AC126/7 20 BFX29 25p 20p
vy i 4081 5 7485 66p P | BFX84 25p 38p
25”%x5 : . 52p Red 1Cp LM382N  130p P 7436 22 AC128 20p BFX87 22p 60h
3.75"x5" 62p Green 14p LM1310N 150p | 4082 15p P | AC128/176
ZENER DIODES (400mW) Yellow 14p | LM390ON 55p | 4086 66p ;gg? ggp Mt pr. a0p SR(SS” gp 259
2.7V10 33V . 8p 125" clip  3p | LM3909N 70p | 4510 3p | 1997 280 | aC176 200 | 37Y50 22 2?‘:
TRANSFORMERS (240V) 2" ¢lip 4p | MC1496P 85p | 4511 99p P 1 aci87/8 21p 5 P
4516 95, 7493 32p BRY39 45p 17p
9-0-9v, 100mA . 90p DIODES NES31 105p P 7492 30 AD149 &0p B5X20 22p 308
0-15v, 0-15V, 200mA . 100p NES55 25p | 4518 72p P | AD161/2 40p
BY127 10p 7495 30p 8U205 140p 50p
CERAMIC CAP (50V) NE556 60p | 4520 69p AF116 35p
0A47 8p 7496 42p BU208  200p 23p-
22pF1o 50nF . . 2p NE5S66 140p | 4528 99p AF117 35p
0A91 8p 7497 200p MJ2955  110p 23p
POLYSTYRENE CAP (160V) TBAG41A 200p | o7, AF124 34p 70
10pF to 1,000pF a, 0A200 Sp | 1gaga1R 200, 74100 60p MJE340 p 17p
S ToovE | BP 0A202 9 | Toneoe CoeR | 7400 1p | 74108 asp | AF139 350 | MUE2955 104p e
POLYESTER CAP (100V) 1N9186 5p P 1 7201 1p | 74107 20p | AF239 45p | \1)E3055 85p. 11p
inFto 100nF . .. .. ... 4p TBABIOS 110p | 740, 1 BC107 10p 0
1N4148 ap 7 p 74109 25p MPF102 p 22p
16,.22,.33, 396F .. . 5p RS ap | ZN412 100 | 7405 1p | 108 Zop | Bciosre  10p | MEEIOZ 208 2
T sisusde 1N4002  4p | ZN1034 200p | 7404 13p | 72118 8sp | BC147 8p | MPF104  40p 50p
LUk 129 4 uF . 30P 1N4003 5p CMOS 7405 i3p 74121 26p BC148 10p MPF 105 40p 150p
3.3uF: 26p .JuF : 30p 1N2004 & 4000 14, 7406 15 B8C149 9p MPF106 a6,
ELECTROLYTIC CAP (uF/V) 00 p P P | 74122 22p p
25V 10 50/ 25V 5 5 | 1N400S 6p | 4001 14p | 7407 20p 74123 aop | BC157 10p MPSAQE 26p 11p
éélsg\tﬂ&;/zsv """" ep | 1N4006 8p | 4002 14p | 7408 13p | 74125 3ap | BCISB/9 1% | mpsase  26p 180p
150/40V, 220712V ... v . 7: 1N4007 8p | 4006 60p | 7409 13p | 74126 34p ng;c :39 MPSUOS  61p 330p
220725V e IN5400  13p | 4007 15p | 7410 13p | 74132 agp | B P | ocas g6p . 210
530/12v, 500730 . ... 12p INSE01  13p (M908 B0 T 170§ 74141 as5p | BC173 Sp | TiP2g 35p 55p
1.000/10V . 13 R 1N5402 15p | 4009 32p | 7412 15p 74142 200p BC};;QB ::P TIP298 : 70p
P OG0TV 15 IN5404  16p | 4010 azp | 7412 27p | 74145 55p | BC p | Tip3p 50p
i e 4011 15p | 7414 48p | 74150 69p | BC182/3 10 | 1p30g 10p
1.S00126V240 L SUGKEDS 4012 15p | 7416 25p | 74151 asp | BC184 10 | 1ip31 10p
2.200/6.3V.20p | 8pin e | 4013 32p | 7417 25p | 74153 52p | BC209 1o | mp32 10p
: | o 132 | a012 85p | 7420 130 | 74158 sep | 5C212/3 11 | 1pp33 10p
BRIDGE VOLTAGE il 1gn | 4015 63p | 7421 21p | 74155 54p | BC214 14p | 1p33c 33p
RECTIFIERS REGULATORS | 9PN P | 4016 37p | 7422 16p | 74156 30p | BC214L  14p | 7p3ga lap
3 320H05 40p | 22PN 22p | 4017 57p | 7427 25p | 74157 52p | BC2618  14p | rip3gc 128
0.75/200v 28p | EOHOR 08 24 pin 2ap | o0l 68p | 7428 28p | 72180 gap | BCA61 34p | p3ga 14p
0.75/600v 30p | 3200 70 28 pin 28p | 5018 ash | 7430 13 | & 505 | 8C477 23p | LIP30 2.
RS0y 3% | 7812 70 | 40P 40R | 50 92p | 7432 18p | 74162 66p | BCA78/9  23p | mipada 3sp
1A/7200V 32" 7815 70p LINEAR 4021 90p | 7433 30p 74163 66p | BC547/8  12p | npogss 385p
ah | 7818 70p CIRCUITS 4022 85p | 7437 15p | 74164 66p | BCH49 13p | 11p3055 35p
JAE007 [34p 7824 70p 709 a0p | 4023 18p | 7438 15p 74165 asp | BCS57/8  13p | 71xy07 asp’
O A% | 7905 90p | 71014  33p | 4024 47p | 7440 10p | 74166 gsp | BCS5Q 158 71x108
52288& 43: 7912 90p- 747-14 48p | 4025 14p | 7441 56p 74173 70p BCY;? ]Igp 7TX109
JA/400V 55p | 7916 90p 748.8 44p | 4027 32p | 7442 43p 74174 50p ggn wp 7TX300
7918 90p CA3018 70p 4028 54p | 7443 35p 74175 60p 4 P 7TX301
7924 90p CA3028A 85p | 4029 63p | 7444 78p 74176 eap | BD115 0P | 71x302

106 ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979



Beaders’Circuits'

o

10n
T oo

555 Micro Input Reset

P. Davidson

When dealing with a microprocessor
system, there are several features
which place requirements on the
duration of their input leg reset. These

signals are usually negative (in the
author’s experience) and so, with the
use of a 555, these requirements can
be filled reliably (as opposed to the
normal flip-flop debounce circuit).
The circuit saves on logic used to
invert the normal 555 'monostabie
action.

LED Audio Power Indicators

M. P. Downes

The circuit diagram shows the input
circuitry from the loudspeaker ter-
minals. For simplicity only two of the
monostable and LED driver
cuits are shown. Six of these
circuits can be constructred using
three 4001s and one 4049
CMOS [Cs. The circuit is based
on the fact that CMOS has an input
threshold of approximately half the
supply voltage (actually 0.45 — 0.55
supply volts). IC1a and IC1b are dual
input NOR gates connected in a
monostable configuration with timing
components R1 and C1. When the
input to IC1a exceeds the threshold
voltage, the monostable’s output
goes high for a period determined by
R1 and C1 (with values shown
approximately 200 mS). This output
isinverted and buffered to drive a LED
for this period. The input to trigger the
monostable comes from the speaker
terminals where it is full wave rectified
and appears across RV1. R3 is a
safety resistor in case of bridge fail-
ure. IN4OO5 diodes have the desired
voltage and frequency characteristics
for the bridge. R2 is to limit the cur-
rent flowing into IC1a’s internal pro-
tection diodes under large signal con-
ditions and the value of RV1 depends
on the desired input triggering vol-
‘tage.

The lowest input voltage that can
trigger the monostable is limited by
the voltage drop across the bridge
(OV8) and the threshold voltage of
ICla (approximately 2V5). The

INPUT FROM
LOUDSPEAKER

+BV
STABILISED

390R

1/6 4049

threshold limit is largely overcome by
using RV2 to bias point A to just
below the threshold voltage. In prac-
tice, the circuit operates on an input
frequency of from less than 5 Hz to
more than 50 kHz sinewave and at an
input voltage of from approximately
1V4 RMS (0.25 W into 8R) to more
than 90 V RMS (1 kW into 8R). A
single positive or negative 4 uS wide
pulse will also operate the circuit.

The +5 V supply must be stabil- *

ised to ensure stable threshold levels
and the usual decoupling of ICs and
supply i1s advisable. If two units are

#
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required for stereo use, two com-
pletely separate +5 V power supplies
are essential to prevent partial shor-

ting out of the input bridge, due to a

possible common loudspeaker ter-
minal in the amplifier. Greater input
sensitivity can be achieved by using
0A91 diodes in the input bridge, but
with slight loss in high trequency
response and a lower maximum input
voltage. If there is a variation in the
threshold voltage of individual ICs
then the lower threshold ICs should
be used in the most sensitive positions
of the circuit, i.e. 0.25W.

107



CHIPTESTER
FOR NASCOM 1

Brand new fantastic product for Nascom 1 owners. Use your Nascom to test all
those surplus and suspect ICs and sort out the good ones from the duff ones.

Just clip the IC in to the test clip provided and use the Nascom to examine the
logic levels on each input and output. A graphical representation of the chip
showing all pins and their logic levels is shown on the screen.

Tests all 5V TTL ICs up to 16 pins. Includes commands for automatic and
manual testing of logic levels of all inputs and outputs simultaneously.

All inputs may be changed under keyboard or program control including
continuous test mode.

Propagation delays may be calculated using an oscilloscope.
Routines to test ICs may be stored on cassette for later use.
Uses 2 ports on minimum Nascom system. No expansion whatever required.

Comes complete with all parts, full comprehensive instruction book, cassette
with program and sample programs for popular ICs.

Send s.a.e. for free descriptive leaflet.

Price inclusive of VAT and postage

£19.50

Orders will be deait with by return of post subject to availability of stock.

Stockists of Apple Micro Processor and Peripherais
Access and Barclaycard welcome

STRATHAND

44 St. Andrew’s Square, Glasgow G1 5PL
Tel: 041-552 6731 or 2.
Telex: 777268 (24 hours service)

NEW STOCKS BELOW MANUFACTURERS'
PRICES.
Postage & packing sdd 50p per order.
CALCULATOR CHIPE General instrument
GIMT4 on anti-static foam 24 pin D.).L. socket for
use with Bowmar display £1.50 ea. Pack of 25
" chips £28. 100 for QO. 500 for £350.
BOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0.2 digits. Common cathode
with bezel £5.25 ee 10 for £10.
ORP12 light dependent resistance (Eq = RPY30)
2tcr £, 10 for £4.50, 100 for £40.
TBA 120A TV. |.C. amplifier Siemens §Sp, 10
for £5, 100 for £50, 1.000 for €3§0.
BECKMAN 500 kcs Triggarabla clocking
osciliator for use with calculator chips 5v supply
with arcuit £1, 10 for £8, 100 for €85,
BURROUGHS 9 DIGIT Panapiex calcufator
dispiay 7 segment 0.25"" digiis Neon type with
red bezel socket and data. £1.98 ea. 10 for £17.
100 for €140.
HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier 8¢ D.C. £3.60 ea. 10 for £30.
MULLARD TBASDO. | C. audio amplifier. £1
each. 10 tor £8, 100 for £20, 500 for £300.
RCA CA08S. F M. IF £1.50, 10 for £12.
RCA CAJOBOAQ. F.M. decoder £2.50, 10 for

£20.
BU 206 MULLARD. £1.50 ea, 10 for £12, 100

* for £100.- i
2N3055 80V version TO3 power. 10 for £3.50,
100 for £28, 500 for £128§, 1,000 for £200.
DL707 by Hewtett-Packerd. 15t grade 85p, 6
for £, 50 for €38, 200 for £1285.

C Anode half-inch display in manufacturer's

cartons,

MULLARD AD181-AD182 Mgtched pairs

1 pair 80p, 10 pairs £6, 100 pairs £50.

Cartons of 600 pairs £250 EX-STOCK.

RADIATION DETECTDRS Quartz Fibre

Dosimetors, Pen type with ¢lip with lens and scale

0-50R. Onginally over £5 OUR PRICE 96p

EACH, 10 for £8. 100 for £80. 1,000 for £500.

CLOCKING OSCILLATOR (Pye-Dynamics),

thick fiim' TmHZ supply 5v 19x25x8mm 88y, 10

for £2, 100 for £80, 500 for £280.

TV TUNERS by Multlard. 'U.H.F. 38 mcs size

3%x2%x1% £2.50 ea, 10 for £20, 100 for

“€175; 500 for £750, 1,000 for £1,250.
MULLARD TUNER MODULES. with data.
LP1171 combined AM/FM IF strip £3.50.
LP1179 FM front end with AM tuning gang, used
with LP1171 £3.50. LP1171 and 79 pair £5.78,
10 pairs for £80, 100 pairs for £400.

CA3085 RCA POSITIVE VARIABLE REG.
Svolt 100m amp variable 1.8-24v B5p ea.. 10 for
£5, 100 for £35, 1,000 for £300.

MULLARD LP1157 AM tuner modules with
circuit £2.50 oa, 10 for £20, 100 for €175,
LUSTRAPHONE RIBBON MIKE £1.50, pre
amp on chassis 3x2x1in, 10 for £12.50.

ENRY.

EXPURT ORDERS add 1en per cent for carrizge and packing.

LINES FROM OUR VAST STOGKS — IMMEDIATE DELIVERY

$ WATT GOULD-ADVANCE AMPLIFIER
(built) 500kc into 2K input 4-8 chms with data £3

ea.
AVO-83 METER MOVEMENTS for military
version. Precision 37.5 micro-amp {(50pa with
‘integral shunt) movement £10.50.

TV SOUND
High quality TV sound from your Hi-Fi. Simply |’
plug into aerial socket of your FM tuner. €8.60
UK P&P ).
As reviewed by “"Popular Hi-Fi", July 179,

PHOTO CONDUCTIVE CELL £1.25. ngh

*1Yaxtin. 10for £11, 100 for £100.

DYNAMIC MICROPHONE. Low imp. Foster
insent, £1.46, 10for £11, 100 for £100.

UHF TUNER BY GEC. 38mc /s withslow mation
tuning. Size 5x3x2in, €3 ea. 10 for £25, 100 for
£220, 500 for £1,000,

TWO GANG MINIATURE VARICAP TUNER
500pf with tuning knob. size 3x1%x1%in. £1.28
ea, 10 tor £10, 100 ior £85.

ATES U14552 AUDIO 1.C. AMPLIFIER 14
PIND.I.L. 300 m watts 5p each, 10 for £4.50.
100 for £35.

GENERAL ELECTRIC 2+ 2 watt ).C. stereo
audio chips with circuit & data £1.95 esch

RCA CD4028AE 16 pin D.I.L presettage
up-down counter 85 each. 25 for E18, 100 for
£50 1000 for £355 (in anti static tubes of 25).
U.H.F. TV TUNER (preamp) with BF180 85p
each.- Built on P.C. board 2 x 2in (soid without
data) 10 for £4.50. 100 for £35, 1.000 for £250.
MARCONI |.C Oscillawr Datil {TO99 can) 30p
«each, 10 for €2. 100 for £18, 1000 for £12§.
PLESSEY SL432A I.C. IF amplifier (TO99. can)
85p each, 10 for £8, 100 for £38, 500 for £180,
V.H.F. MODULATORS for tv games 88p sach
2 wansistor — on built P.C. sizes 2 x 2x 1%in. 10
for 88,100 for €35, 500 for £150,

R.F. Filters for above modulators 20p each.
Components and coils on built p. circuit, size 2 x 2
x 1%in, 10 for £3.50, 100 for £30, 500 for
£126.

HIGH VOLTAGE TV TRIPLER DICDES BY
JT.T. stick type per 10 £1.50, per 100 £18, per
1000 £85.

TBAB25 ATES voltage regulators 65p each. 5
volts 100 m/amps (TO99) per 10 £4.80, per 100
£39, per 1000 €280, 12v TBAG25A, 15v
TBAGB25C at same price.

MAINS LEAOS 2 core 3 metres lanths (grey)
per 10 £2.50, per 100 €20, per 1000 £165
INS14 TYPE DIODES tested, uncod-d in boxes
oi 1,000 -£10, 10.000 for £78, 100,000 for

UI.TMSON IC TRANSDUCERS. 40KCs, pair
£2.95. 10 pairs £25, 100 pairs £220.

404 Edg\vare Road

London W2 England

Phone 01-723 1008

Payment in surhu

A Rang ofPerformancefrom

HM307 SingleTrace DC-10MHz
Plus Built-in Component
Tester
HM312 Dual Trace DC-20MHz,
SoVfem, Full X-Y,30MHz
Trigger, Plus TV Trigger
HM412 Dual Trace DG-20MHz,
2mV/em, X-Y, 40MHz
Trigger. Plus SweepDelay 350
HM512 DualTrace DC-SOMHz,
SmV/cm, XY, 7ZOMHz
Trigger Sweep Delay.
Plus Single Shot, Sweep
Delay and After Delay
Trigger 580
HM812 Dual Trace asper HM512.
Plus Storage, Automatic
Storage and Variable
Persistence 1325

Prices UK List ex VAT

For FULL DETAILS and Hameg Ltd.,

DISTRIBUTOR LIST
Contact
Luton,

Beds.

LU1T 1BX.

108

74-78 Collingdon St.,

PERFORMANCE AND RELIABILITY

ARE THE SEALS FIRMLY STAMPED
ON THE COMPLETE HAMEG RANGE

AND IT IS A COMPLETE RANGE

Tel: (05821413 174
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Autowah Without Tears

S. N. Goodwin

The main disadvantage of a simple
wah-wah circuit is that it requires a
manual trigger for the effect, usually
provided by a foot-pedal, which needs
solid {(and often expensive)
mechanical construction and also
prevents the guitarist from moving
freely about the stage. After a couple
of hand-made pedal systems col-
lapsed in use, the standard wah-wah
circuit was modified as follows: A light
dependent resistor was mounted on
the soundboard of the guitar about 2
cms from the highest string, pointing
out about 1 cm from the front of the
instrument. The shadow of the
player’'s hand moving across the gui-
tar triggers the effect — the more light

Readers’ Circuits

GUITAV-R"---—I

PICK-UP c1

Q
+9V
1.5mA}

Ry (@

LDR < - et

ocPi12

shining on the LDR, the higher the

frequency-range boosted by the

circuit.

It is tolerant of quite a wide range
of light levels and if the range is found
to be incorrect this can bé rectified in
two ways. Lenses or filters can be put
across the LDR, or resistors can be
connected in series/parallel with it.

Fluorescent lights could give pro-
blems with mains hum, but, under
normal incandescent lighting, none
were experienced. The wire to the
LDR should ideally be screened, but
over short distances this is not vital.
Avoid bending its leads close to the
body, as they can be snapped off very
easily.

A Simple Sequencer

P. Hill

A simple sequencer can be con-
structed using shift registers.

A logic 1 is shifted down the shift
registers (IC4, 5) olUtputs, otherwise
at logic O, at each clock pulse. This
places a voltage across the variable

resisters RV1 — 16 in turn. A preset
DC voltage is thus available at the
output, after being buffered by R1 -
16 and IC6 for each clock pulse. A
sequence of control voltages can be
set up and used to drive a voltage
controlled oxillator.

The sequencer is reset by S1. The
switch is debounced by IC1a and

2 ] iC1a #3

NOTES:
1C1 & 3 ARE 7400

3] wiez

1C218 7474
IC4 & 5 ARE 74164
iC6 18 741
TTL CLOCK
9 8 12 13 1
O 1C1e 1C1d
oA 2
8 9 IB 9
1
1c4 13 1C5

IC1b. Resetting zeros all shift register
outputs and results in a logic 1 app-
ears at the input of 1C4.

When a clock is applied a positive
going edge at pin 8 of IC4 and 5
corresponds to a negative-going
edge at pin 1 of IC2, due to inverters
IC1c and IC1d. The first positive
going edge at pin 8 of IC4 and 5
causes the logic 1 at pin 1 and 2 of
1C4 to be transferred to pin 3. Since
IC2 is positive edge triggered it's
output remains at logic 0, allowing
the logic 1 to be transferred to pin 3.
On the following negative edge the
logic O appears at pin 1 and 2 of IC4.
For subsequent positive edges the
logic 1 is shifted down the shift reg-
ister outputs and is replaced by the
logic O at the input.

When the logic 1 is clocked to pin
13 of ICH it is fed to pins 1 and 2 of
IC4 via IC3b and IC3a and, at the next
clock, the logic 1 will appear on pin 3
of IC4 and thus continuously cycle
around the shift registers.

13

3] 4] 5] 6J 19 1] 2] -
10

TR TR W O R RO

JEB RIS G S S UL G

R1-186
47k

av
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.
BF259

1 VERDEOARDS | TR STORS 3 TIP29C  55p.| 2N3054 8! 40361/2 " 10A 400V 24
TTLsby TEXAS . 74251 140p po] g 93 SERIES : 0.1 015 g BFR39 2g: TIP30A  48p | 2N3055 485= 40364 1% J5h a00v 48.?.:
a0 mp 1A% TR 00 10000 e e , (coppercad) | ACHIE  29P [ grpap  28p | TIP3OC  60p | 2N3442 1dom | 40408 F0p
74500 80P 34579  qi0p 4021 110p | 9308 Jtep | 25X 75" ase 43 00 | grRai  28p | TIP31A  B8p | 2N3553 240p |' 40409  8Sp
7401 12p 4022 1000 o0 | 25x5" s7p 51py AC176 250 | prpyg 25, | TIPAIC  62p | oN3565  30p | 40410  8bp | ZENERS
7402 12p 2 % o | 310 Z% |375x375" 575 — | ACIBI/B 250 | prpaq  ggp | TPI2A  eep | 3584 2 40411 300p | 27V-33V
7403 T L oo | s 7% 1375x5"  gap edpl AFIIE - S0 | orodl 2B | Tonl  moh | oN3Ged/4 4% | 40504° o7p %p
7404 . 14p 14293 156 70 p | 9312 160p | 375x17% 2205 104p| ADI4S  70p | ooio 3 | ip33n  eop | 2N3702/3 12p | 40895 105p w 15p
7asos  oop 14208 200p G025 T | 9314 1% |475x17.9 2909 ' — | AD101/2 88p | gran 340 | Te3ac 114 | 2N3704/5 12 | 40673 Tep ]
7405 18p 10305 1O 25 laoe | 2% S2an | Pt 100pins s0p| AUIDT 200P | givaass aop | TIPS4A. 11Bp | ON3706/7 1ap | 40841 S0p
7406 3p ] 0o 4025 Blp | saa) Teop | oot face curer sep| BC107/8 11P | prvps/7 30p | TIP3AC - 160p | 2N3708/9- 12p | 40871/2 90p | TRIACS
T mp 437 00p 028 B | 532 1509 | pninserioniool  118p| BCI09  11p | BOER/7 308 | TESAC 150 | IN3700S oo PUASTE
7408 17p 74388 100 070 9334 3609 " Vero Wiring Pen BCi17 o 2P| Brwio  ®0p | TIP3SC  290p | 2N3819  26p | DIODES 3200V  60p
7409  1gp 74390 200p 4030 S8p:| o36e 200p° | "3 e 81478 % | prysg  30p | TPA 270p | IN3820 B0p | BYI27  12p | 3aS00V  eSp
7410 18p 1433 200p 200 | 370 2000 | spools + combs  370p| BC149 109 | po SV, 300 | 7iP3sC  340p | 2N3s23 . 70p | BYX36300 20p | 6A400V  70p
7411 2ap 74490 2% G053 38O | 9374 2000 | combs 7p| BCIST/B 10 | gryeg TIP41A 656 | 2N3866  40p % | 6A5OO0V  88p
712 20p JuSSERES 4% 200 , 1 sc1se  1tp | PS03 | TEAR P | SNiees. soen | ey 15p| sasoov  7sp
7413 0p 74500 14p 007 ogch | LINEARLCs ‘1 NeEsat 150p BC168C 12D | govag .. ase | TIPA2A  70p | 2N3903/4. 18p -| OABS 15p | BASOOV
7414 s0p  TAS02 8p  h; qygp | AYI022 600p | NESSS 2p | BCI2 12} goyig n020p | TIPAZC  82p | 2N3905/6 20p | QA0 % | 124400V 85p
74C14 90p 741503 18p o 120: AY1-1313 668p NESSB 0p BC177/8 179 | gijioq  228p .| TIPS4 160p | 2N4037 6Sp | 0A91 9p 12A 500V 105p
7416 27p 741504 180 g g0 | Avi320 320p | NESEIB a26p | BC179 18P | G165 190p | TIP120 120p | 2N4058/S 12p | OA95 % | 18as00v 110p
7417 z7p 74805 25p jo0p | AYIS050  170p | NESG28 azsp | BC182/3 109 | gi10n  260p | TIP122  130p | 2N4DGO  12p | OA200 9 | 16A500v
7420 17p 741808 22p s0p | AYF1270  840p | Neses 130p [ BCI&&  “11p | g9 D28, | TIPIA2  160p | 2N40G1/2 18p | OA202 10p | T2800D  130p
7421 a0p 74810 20p 330 sop | AYS1224a  240p | NESEE 155p BC187  30p | pUsgs  200p.| TIP147 160p | 2N4123/4 27p | INS14 a4 ;
7422 22p 74S11 Adp o0 gop |- AYS13I5  600p | NES67 175p [r BC212/3 1%p | g%08 200p | TIP2955 78p | 2N4125/6 27p | IN916 7
7423 4p 7AS13 40p o0 gop | AYSI3I7A 775 | NeS7d 425p | BC214 129 | pans 348, | TIP4OSS  70p | 2N4401/3 Z7p | 1N4148 ap
7425 jop 7S 7 GEE (TP | CA3019 8op | RCA151 400p | BC237  15p | pag 50p | TIS43 34p | 2N4427  90p | 1NADO1/2  Sp
7426 a0p 74515 4sp oo 100p | CA3046 70p SAD1024A  1250p 8c327 16p | 355 50p | TISa3 30p | 2N4871  60p | 1N4D03/4  6p THYRISTORS
7427 Mp 74520 200 o0 550 CA3048 225¢ SFF96364 £11 BC337 18 | 300 50p | ZTX108  12p | 2NS087  27p | 1N40O05 6p 1A B0V
7428 367430 74521 40p o0 aop | CA30BOE 720 SN76003N  175p BCI3B 18 | \yio5gq 228p | ZIX300  13p | 2NS0B9 27 | IN40O6/7  7p | 1A 400V 65
17 74827 38p Lo prs CA3086 48p SN76013N 140p 36p | \)7955 @0p | ZTX500  16p | 2N5172  27p | 1N5401/3 14p 3A 400V 90p
7432 30p 741530 20p 50 0p CA3089E 2250 SN76013ND  120p BC477/8 30p | 1113001 226p | ZIX502 18p | 2N5179  90p °| 1N5404/7 19p 8ABOOV  140p
7433 a0p 74832 2 Gon CA3030AQ  375p SN76023N 140p BCS16/7 80P | nyiE3an BOp | ZTX504  30p | 2N5191 . &3p | 15920 9 124400V 160p
5t sp 74582 70p 4092 0 | Ca3130E 1000 { SN76023ND 1200 | BCS47B  18p | Mipras: 100w | oN4BIA 250p | 2N3134  90B 16A 100V 160p
781547 90p p | Ca3140E 50p | SN76477 BC548C  Op HEAT SINKS
7438 380 2051 150p 250p MJE3DSS 70p | 2NG96  38p | IN5245  40p : 16A 400V 180p
7440 17p  7ASS1 Mp 20 CA3160E 100p | sP8515 750p | BCH4SC  18p | ypriny’ aep | aNG97 2B | ONS2g6  bep | Lo L0220Nelt 164 GO0V 220p
7441 Fop 741855 30p 4056 13”9 CAGIE 140p | TAAGB21 275p BC557B  16p | piori03/4 a0p 2N698 a5p | 2N5201  50p age Regs. and BT106 110p
B B AS B o AE OB she 2 BF BIULaR M 2R3 0w de B
7443 11 1 ; MCRIO1 3
S “g 7ai575  aop 4080 1% | Dacuaoss 2000 | TRAROO sop | BCY71/2 22p | MESOSH % 2N70EA fg: moas ;g: o g 128:
7445 100p 74576 asp 4063 1200 750p | T1BASIO 100p | BDI3172 S0P | \psacs 30p | 2N930  18p | 2N5485  44p | ‘RECTIFIERS 2N4asa  140p
74d5n e3p 74583 1op 46 S84 710 850p | TRABZ0 . %p | B0I/E S0 | ypsat2 50p | 2N1131/2 20p | 2N5B75 250p | 14 50V  1gp | 2NSOEO  34p
7447 sop  741S85  100p 450p | \Cigo3s 40p | TCASH0 175p | BD139 56 P | oNsOs4  4op
4068 226 . MPSA13 50p | 2N1613  25p | oNGO27 48p | 1A 100V 20p
7448 80p 74586 40p N0 T | IF356R %p | Toat004  300p- | BDI40 80P | gpsion sop | 2N1711  28p | 2N6I07  65p | 1A 40OV 25p
o 17p 7450 40p 063 P | irasap 75p | TDAI008B zop | ED1s9  eop | MERARG e | O Tb | INear 1 | A eooy 2%
7451 17p 74592 7p 070 LmMioc 425 | TDAIOI0  228p | BD232 9%p ) ooiqp IN2160 380p | 2N6254 130p -
74593 22p BD233  7S5p 32p 2a 50V 30p
7453 17 8p  on 22p | LM30IA p | TDAI022 800p MPSA70 50p | 2N2219A 30p | 2N6290 65p | 2A 100V  35p
7454 17p 741896 110p oo 22p | a1 120p | TDA1024 120p | BDZ3S  BSp | looiine  e3p | 2N2222A 30p | ONG292  B5p | A 40OV 45
7460 w7p  TASIOT dSp pns 5o | M31B 200p | TDAI034B  250p | BD241  F0p | ooy, gon | 2N2369A 16p | 25C1172 150p | 3a 200v  Gop | LOUD.
mS o omeea BRGR| ban ER ) S =R | mm W ) ReRD W aU i | REY M| e
g ‘ \
Taa e 7asn3 s 081 Ze | gy 7o | ToAm20 Szp | BOYee 2o | MPSUSS 7o | Vases e | SNNO 0w | aa v 9%p | il o 70p
747 0p 7ASn4 as 82 Ze | Lvws ®sp | o7t sop | BF200 32 | SRE ISR | Noooea 249 | aN201  110m | oa cov son | 24" . SR 0
7475 3cp 7415122 80p  oog 138p | LM377 175 1072 95p BF244B 350 | onen 200p | N2907A 30p | 3N204  100p | oA 100V 1000 2" T 8R 80p
7476 3sp 7415123 70p 4089 o> | waso 7% | TLO74 1500 | Brases  70p | RIOCRR ZOOF | ON2026 op | 40290 2508 | on doov 130n | 1w ©R 300
7m0 sl TASI% Tomp 4004 2sep | LMIAN  180s | TOG = BFIST/8 320 |.npyon  4op ' 2N3053  z7p | 40360 40p
7481 100p : - - -
7482 84p 7415126 60p fo)gg :"‘; LM710 50p o84 130p MEMORIES UART LOW PROFILE DiL SOCKETS BY TEXA!
74838 o0p JASI32 esp 2098 BOP | (m7os 3sop | TLi70 50p | 210220 120p | AY-31016P 500p
7484 100p 7ALS133 30p o0 oo LM733 100p | UAAI7O 200p | 1078 500p | AY51013P 400p | 8pin 10p 18pin 22p 24pin 30D
7485  1i0p 74138 s 208 IR [ imua 18p | Uaatao 200p | 21719 225p | 1M6402 500p | 14pn 19p  20pm 25p 28pin 38p
;jgg 1345: ;ﬁ@}gg ;55; 40100 2209 m;‘:g ;2',; 83:3:£ 320p ;ng ggp TMSE01INC 400p | 16pin 12p 22pin 28p 40pin 48p
74908 30p dIS1a5 1200 2000 13R | umzeny 250p | UN2003  100p | 211421 600p | CHARACTER : :
7401 sop 7aiS147 2200 QD107 1O | IM3900 0p | xR2206 400p | 4027 375p | GENERATORS WIRE WRAP SOCKETS BY TEXAS
7454 46p  7AS18 1TSp .00 Tggy | LM3909 70p XR2207 400p | 4044 900p | 3257ADC 990p 8pn  30p  18pin  70p 24pin  90p
7a93  3op 745151 100p 04 % | wzent 130p | XR2211 80p | 4116 200p | MCME576 £10 | 14pn  40p  20pn 759  28pn  110p
7494 - gap  JASIS3 80D 5055 gp, | LM3914 250p | xR2216 675 | 5101 510p | RO32513UC 600p | 16pn  56p  22pn  80p  40pin  140p
7495A 70p 7415164 200p o000 60p LM4136 120p XR2240 400p 6810 350p | RO-3-2513LC 650p
7496 66p 7AMS155  9Op o0 4 MCi310P  160p N414 80p | 745201 3260 | SN745262AN 1350p | SUBMINIATURE ANTEX SOLDERING
7497 180p  74LS156  90p  yng 1& MC1458 48p ZN419C POA 82616 325p SWITCHES ' IRONS
74100 130p 745157 60p o0 MCT495¢ 350p ZN424E 1385p KEYBOARD Toggle C-15W : 400p
74104  esp 745158 eop 40110 300 | pciage 100p | Zna2sE 400p | ROM/PROMSs ENCODER SPST 80p | k17w a15p
4105  esp 745160 130p 0114 2%0p | wcasae 120 | Zw1034€ 200p | 71301 7000 | - av.52376 gl ! [SEOT 65 | CON.15W a15p
74107 3ap 74S161 100s 4FI o 1100 | ncasor 120 | @50 800p | 745188 225p DPDT 70p | x35 a15p
74109 s5a 7415162 140p 430 20p | mK50398  750p | 11C90 1400p | 745287 350p DPDT entre off) 859 | gpapEgiTS
4503 70p .| 743387 3 TRANSFORMERS - 1
74110  55p ;‘:Il_g:gi :x 4507 5oy | MM57160  620p ;45470 5558'; i 220/ 240V, E“mshkm ake 22 CrCX/CCN a6p
ey ~ = al
Jil6  men 7alStes 1eop 4308 2%0p | VOLTAGE REGULATORS 745471 650p | 60-6 100mA  88p | pyugh igiching SPCO Xas s0p
74118 i30p 74LS166 180p 4510 9% | Fixed Plastic T0-220 745571 1100p | 908 75mA SPARE ELEMENTS
74118 210 7415173 110p 4511 150 4 qp tve —w 825137 750p | 12012 100mA 95p | qupeppor  18p | C/CX/X25 180p
74120 110p 7418174 1op 4512 8@ 4 ey 7805 80p 7905 709 | 93427 a00p | 0120 12500mA 280p | RocKeRSPsT  28p | CON 200p
74121 28p 748175 nop 451 26 4 qov 7812 7812 70p | 93436 650p | 025V (5VA) 250p | WAFER ADCOLA IRONS
5o asp 745181 320p 4515 300p | 15y 7816  80p 7915 70p | 93446 650p | S091A 2700 | 1p/12W 45p | K1000 550p
Ta2s agp. 74(5190 100p 4516 110p 18v 7818 80p 7918 70p | 93448 1000p | 12V2A 350p" | 2psaw 45p |, K2600 550p
74125 7415191 100p 4618 100p | iy 7824  60p 7924 70p 01216 4P/3W 45p -
2P 2415192 100p 4520 100p CPUs_ 20-24-30 1A 340p° | 2p/6W asp | VEROBOARDS
74126 eop AR o0y 4526  108p | 100mA T0-92 1600 £12 | 1501514 265p° OIP Breadboard !
;: }gg 750 7415195 1a0p 4627 150p 5V 78L05 30p 79105 70p | 2650A £20 | (Piease add 50p p&p charge CRYSTALS 415 % 6,15 270p
342 ay 745136 120p 9528 100p | 12v 78L12 30p 79112 70p | 6502 £10 | 103l marked *above our nor- | 1o o 300p | (Suitable for 20 X 14 pinor
e S jaSier 1a0p 4538 1200 | o 7815 30p 79015 70p | 6800 900p | mal php charge). e 3705 | 16 x 16,0in DIL (Cs) DIP
74137  sop 7415221 140p 43 1800 | OTHERREGULATORS  TBAG25B 120p | 6802 12500 1008MHz  370p | Breadboardassbove with tracks
7aia;  sop 745250 1785 4553 480p | iM30o 135p  78HGKC 7250 | 8080A 2% | ResisTORS Hign 32768MH;  350p | [of 31 way connector P
74142 200n 7415241 1750 22 | m3t7y 200p  78HOSKC 625p Stab 5% €12 3579545MHz 200p | VO Boords for ICs 108
jalss oo 7AS242 170p 4980 2800 | [mpik 550p  78MGT2C 1350 | 280 c1nwe | Carbon Film aMHz 3s0p | (Notrack cutiing)
74147 190p 745243 170 5569 1& LM723 37p  78PO05 900p | 7BOA ¢ B.867237MHz 400p
74148 1505 7415242 195p : : WWIORIM  Tp/Bpes | 10.7MHz 350p | CONNECTOR PLUGS
T 1%% Jasoas 4583 %0p | OPTO-ELECTRONICS EPROMS i el oon | 31wayPiug 110p |
74181A 70p 7415247 1a0p 5354 Wp | 2N5777 45p  ORPEO 90p 1702A VW10R1OM  Bp/3pcs | 26.690MHz  210p | 3 way Socket 110
7aIS248 140n 4724 280 | Oce7i 130p . ORP61 %0p | 2516 £29 | "V ICR 2 M. 2105 | 5100 Busboard £12
Za] 13 7a5240 1a0p 40014 zggz ORP12 9p  TILZB 70p | 2708 800 45z
7405251 1. OPTOSOLATORS 2 iniature P 9
;2122 :s sy 1& 40097 %0 | io7a  130p e s0p . ﬂa/v‘; 1&?;55“\4 12 gnjgsomn co:;u:crzons 0.156" PITCH
74187 70p 748257 120p 14411 100p | mcT26  100p TiL112 90p SUPPORT Carbon Track Pots 2x15wey  100p IxZ2way  13%p
74153 100p 74(5258 160p 13412° MO0B | MCS2400 190p TIL116 %p | DEVICES 5K-1M Log or Lin Ix1Bwey 1 x25way  160p
74160 100p 7415250 1e0p 14433 100 | yeps . 3245 400p | Single 30p i A
74161 100p 745266 100p 14500 T00R | o135 02" 6532 1100p | Siglewith Swich 600 | counteRs
74162  100p 7415273 175p %0 29p | 13 75¢ TIL220 Red 16p 6820 - 500p | Dual 72 2 475 TTL & ECL
74163 100p 74LS273 s@op GCD22100 350p | mohgpe 43 TI222Gr 18 | 6821 500p | SUDER POTS 60mm Track | Jacoas sonn | MCa024 325p
7a16a 1200 745298 a0p D22101 TOOR | miziggr 20p  TIL228Re  22p | 6850 500p | LIN 5%, 10K, 50K, 100K 73928 0% | mcaoas 328p
74185 1308 74(5324 200p 022102 7000 | 7i3iav, 25p  MVS491TS 1200 | 8205 320p 6op | IM7Z2108 gsop | 10116 70p 1
746 1mp 7ASME 200p wrerrace TH216Red  18p  Cips 3p 8212 2% | 106 10¢ 80p | ioaon 00n 1| 10231 350p
74167 200p ICs DISPLAYS
74170 240p ;igggg :x DM8123 175p | 3015F 200p ;ﬁgfﬂ’a‘ 570p gg‘; ;?5:
78172 as50p MC14 600p
o3 120 74S373 180p  cramg 100 roTRes  10n  mm3 110p 8251 700p
74178 sop 743 198p  jeoin 3gon fG  140m  TL321/2 130p 8253 12000 DATA B
74175  88p AS378 200p 7507 4g0p | DL747Red  225p  (W330 140p 8255 550p . OOKS
74176 90p ;‘;ngggg :% 75150.  175p 747 Gr 225p ;;5;0/;& 200p ggg; :100.: TTLs, CMOs, Linears, Memories, etc, by Mfrs stocked
A 1& 32@222 }3?',; 70084 g;'; Abasy 153’.; briod 2008 Z80P10 5'50,,“" Please send S.A.E. for details.
74180 7 300p 9370 2! Z30CTC 650p
74181 1:63: 7415669 100p 7?%3 375p m?gm 1'2105: upnétie Sgg: MC14411 1100p
74182 90p 74S670 400p 75355  375p | MAN464O  200p  UON6184 320p Mc1a412 . 1100p
741844 1 4000 SERIES 75361  300p -
Talte loon 4600 15p 75353 400p | BREADBOARDS PROTOBOARD (R) SOLDERLESS BREAD- . 16 KEY KEYPAD £4.00 COMPUTER KITS
74186  500p 4001 17p 15365 350p | EXP3503.6"x21" £3.15 BOARDS (Reed Switches) * MEMORY MAPPED VDU INTERFACE KIT
74188 325p 4002 17p 75451 72p (Upto 3 x 14 piniCs) . - Socket Strips/ Bus Strips/Binding Posts mounted UHF Modulators £3.75 £45.00
74190  90p 4006 %p  75401/2 6p  |' EXPBSO03.6"x 24" £3.60  an sturdy base plate Reed Switches (12VA)  £0.25  SERIAL I/P VDU INTERFACE KIT £56.00
74181 e0p 4007 18p 8726 280p°| (Uptol x40 pin iC) FBE  6x 14 DIL ICs £9.20  LOGIC PROBE £18.00  ELF Il MICROCOMPUTER KIT £79.95
74182 80p 4008 80p 87128 300p EXP300 6" x).1"" £5.75 PB100 10x 14 DIL ICs £11.80  MULTIMETERS ELF Il WIRED AND TESTED £99.95
74193 90p 4009  40p 5T95 200 | (Uto6x 14 iniCs) PB102 12x 14 OIL ICs £22.95 SUPERTESTERGBOR £33.00  GIANT MONITOR BOARD KIT FORELF il £35.00
74194 90p 4010 s0p 8797  200p | EXPBO0E" 324" £6.30 PB103 24x 14 DIL ICs £34.45 MICROTEST 80R £17.00 4K STATIC RAM BOARD FORELFIi  £69.44
74185 oBp 4011 176 81165 140p | (Upto ! x 40 pin OCs) FB104 32x 14 DIL ICs £45.95  TMK500 £22/00 ° ASCII KEYBOARD KIT £50.58
74198 98 4012 189 BILS96 - 140p {The abave boards are suitable for all DIL Cs ) Pocket multimeter €4.75  (Ploase add 75p p&p to alt above items)
74197 g 2313 s0p B81LS97 140p. | - ICTESTCLIPS
74198 1 12 811598 1 -
74198-  150p 4015 m 9601 11& 14 pin £2.60 24 pin £2.90 We carry a large stock of 74 and 74LS TTLs, CMOS, Linears. Memories, etc. and can normally offer
74200 £10 4016 45p 9602 220p 16 pin £2.75 40 pin £2.90 ex-stock deliveries. We welcome inquiries for volume quantities both from local and overseas buyers.
74221 160p 4017 80p 9603 160p :

\112\0‘2 ::::;I: o':lieearsfa_lii(_i VAT vat Please add 30p p&p & VAT. TEC H N 0 M AT I c LT D .

B

© i Government, Colleges, etc. Orders accepted. "17 Burnley Road, London NW10
Access and Barclaycard accepted. : (2 minutes Dolhis Hill tube station) {ample street parking)
Please send SAE for list

Mon -Fri. 9.30-5.30

CALLERS WELCOM Saturday 10.30-4.30 : 01-452 1500 Telex: 922800
11



L3

sz K s

Gt great deal from

¢

A

‘b

9
e

\y
¥,

e

arshalls

& i
for gualily steatrar Somp 1979780
b Whlage 50p

o
- #

NS

MOTORS. 1.5V Model motors 22P. Sub. min.
‘Big mch’ 115vac 3 rpm motor 32p. 12vic 5
ple modal molor 37p. Replacement B track
12vdc motors 55p. Goared mains molors. 2%
. 759. 115vac 4 rgm melor %p. Cassette
mawrs, 58w ax. aquip. 70p. WOC Cassetin
Moters 35p.

RECORDING TAPE. Low aoisa mylar.
wpplisd Gsboxed; 7 1200 £1.00. 7 1800°
£1.45, 10~ 3600* £5.00. BLANK CASS-
ETTES. C680 10 for £2.75. C90 10 for £3.85.
TAPE HEAD DEMAGNETISER. 240vac
curvad probe £2.65. LOW COST %% tape
splicer £1.95.

AMPHENOL CONNECTORS (PL259)
PLUGS ‘47p. Sockels 42p. Elbows 90p.
Reducers i3p. DUMMY LOADS [PL259)
52okm3 | watl with indicator bulb 97p.

BUZZERS. Minatura solid slalz fype.

635. 6P0
buzzer 6-12 volls 27p. 12VDC SIREN, all
matal rolary type. high pilched wail. £8.50.

SPECIAL OFFER SEMICONDUCTORS.
205062 SCA's 18p. BX504 opto isolaior 25p.
CA3130 95p. THaB0O 50p. C106D (400V) SCA
‘20p. 741 22p, 723 35p. NES55 24p. {M3400

10 for 35p. BDZ38 28p. 40438 28p. 7415
350, 7414 750, TIL305 alpha sumaric
ho lisplay £2.50. MAN3A dmm LED displays
45p. Win. LDR's 30g. LEDS 0.2 CLEAR 15p.
GREEN 12p. AED 10p.

TOOLS. SOLOER Sucker. good suclion.
teflon mozzie, £4.99. Side culisry 5 £1.45.

dividual handies. £1.05. JUMPER TEST
LEAD SETS 10 palrs ol laads wilk insuated
aocs sach end 90¢.

19-PIECE PRECISIDN TOOL KIT. In
plastic hinged case. Coasisls of 5 spanaers,’
Ax2/6mm. 5 mit drivers, 30mm. 3 smsll
screwdrivers. 2 Philips drivars. | awl. 3
Nian Keys. £3.35.

MULTIMETERS. NH55 2.000 opv.. IKY
AC/DC. 100MA DC CURRENT, 2 resistance
ranges to IMag £5.95p. HAMSEN AT2]0.
100.000epv.. 1.2K¥ AC/DC. 12 amgs AC/DC
currant, resistiacy lo 200meg in 4 ranges.
capacilance range 200p1-0.2md., 1000pl-

TRANSFOAMERS. All 240vac primary
(LR gar Irapslormar is shown In
brackats after price]. MINIATURE RANGE

00ma.. 9-0-9 75ma., 12012 50ma
all 799 each |15p). 12:0-12 100ma 99p
(159}.0-6 0-5 280ma £1.20 (2p] 0-46-9v

200ma thase have no fixiag brackel 70p -

(150} 12v S00ma 999 [220) 12v2A £2.35
58] 12v4h £2.85 U5g} 150-15v 1A £225

. 300-30v 12 £2.85 (54p}, 20-0-2v 2A
£3.65 (54p). 0-12-15:20-30v 2 amp £4.75
4} 20v 2.50 £2.35 (54p}

TRIAC XENON PULSE TRANS-
11 (6P siyle} 32p. I 1plus 1 sub.

40p. ADI61/2 70p pair. 2K3055 38p. IN40O5-

Expo mini hand held drills. these ara a
pracision British mada tool. ideal for P.C.
board driliing, model mal olc. They
operate on 12V DC. Drill kil supplied in
plaglic hinged casza. with drill and 21
accessorles, drills. sendars. reamers,
butfers. elc. complels kil only £14.25

NEW STOCK ITEM — Wa ars now stocking

MICROPHOMES. Min. Tia pin, Oni. uses
deal aid batlery fsupplied) £4.95, Low cos
condenser ECMIDS Omni. 6000hms. on/off
switch tandard jack plug £2.95 EMS507
Condenser, uni. 600phms. 30-18kHz. highly
polishad motai body, £7.95. DYNAMIG stick
mcrophens dual imp.. 6000kms or 20k.
70-15kHz. attractive black melal dody. £7.75.
EM506 Condanser, cardiod, uni, 5)0chms or
S0k heavy chromed copper case, £12.95.
DYNAMIC P.A. Mike, moblis radio slc..
humb switch 50k imp. £3.75. CASSETTE
replacemeni microphone with 2.5/3.5 pluge

£1.35. INSERT cryslzl replacemenl’

35 10mm 40p. GRUNDIG Elecirat inserls,
with bulll in FET preamp 3-6vdc. £1.00.

TAPE HEADS. Mono cassalle, £1.75.
Sterao cazsstte £3.90. Standard 8 Irack
slorec £1.85. BSH MM 133D '4 Irack 50p.
BSR SRPY0 % frack £2.10. TD10 dual head
assombly 2 heads both ¥4 track R/P with bullt
meras £1.25.

SWITCHES. Sub. Min. Toggies. SPST
8x5xTmm. 52p. DPOT (8% 7x7) 62p.
OPOT Centra off |12 11 x9mm) 77p.

PUSH SWITGHES {16 6mm. red lop, push
In make 15p each. push on break version
biack viay 17p sach.

SLIOE SWITCHES ali OPOT 158 12mm
13p. 16 11 Smm 13p. 223 13 8mm 13p.
22x 138 contrs off 14p. Mutipole slider
double achea (12 1ags) 209 11mm 259,

MICRO SWITCHES. $

ard bullon

swilch. 3 amp make or break 3520 < 7mm
12p sach. Cherry plunger operated micro
owitch, 2 norm. apen aad 2 Aorm. closed,

*plunger 20mm loag [40 X30 xi8mm) 25p
sach

ROCKER SWITCHES. 2 amg SPST singis
hole fixing. various colours (res. black.
yeliow, gresn. whils] 19p sach. 250vac &
wp while rocker. 2115 13mm 17 sach.

ain. pch mounting 65p.

ALUMENIUM PROJECT BOXES. 18
S.W.6. wilh titlag [id and screws. ABI
Fax2rx lin 52p. AB2 4x3x1.5in 62p.
AB3 43 % 2im 669. ABA 6 4 2In T4p. ABS
.64 3 92p. AB6 86 2in £1.05. ABT
8x6x3is £1.25. 3

==
DIODES. IN4D05 10 for 454, BY255 10 for
[

BRIDGE RECTIFIERS . 500V 600ma Ex
Bquip. 12p sach. 100V 3 amg. slud mownting

RELAYS. Encapsulated resd reiay 1,000
coil, 9-12vdc. single make, 0.1 malrix
mounting 35. Mimizture encapsulated reed
refay. 0.1 malrix mounting. singla make
opersied on 12vic 50p. Cortinantal series.
sealed plastic case type. 24vic, Ipole c/o 5
amp conlacts, new 55p. 230vac Sealud
ﬂlh{, 3 pole 5 amp contacts. ax. squipment,
11-pin baze. Glp each. Metal Cased read
relay 50 XA5X 17mm has 4 heavy ity
reed inserts. operates on 12vdc 359 gach.

plastic boxes with brass ixserts aed lid.
75%56x35mm 54p 95%7 x35mm 65p
115X 9% 37mm 75p.

YERO HAND HELD BOX. While ABS. 24in
X 370 tapered, with scraws 68p sach.

VERO POTTING PLASTIC Baxes wilh i§
nd screws 7050 X Z0mm. whita ar black,
43p each.

erated 28 25 < Smm make or break sew < ew} 35,

i"’;'”x;: .24“ u"tdlf;"gr:m‘ Piers 5 £1.45. NEON DAIVER 8 * LONG 'i%p aach, ralier operalss version ol the L
3. or Z4v 80g. ) 43p. MIY AMA 16 pin IC lesl clip £1.85. 5 fatisr new 20p each. Light aclion micro ZEMER OKODE. 24V 400mw 10 for 35g.
buzzer 50 X 0mm 63p. 6PO0 lype adju stablo PIECE precision scrawdriver sets. in- PROJECT BOXES. Sturdy ABS black 5.

——

RANK AREMA sterso cartridge gream-
plitier maduies, suilakla for mageatic
cartridges, new. supplied with coamsction
details. £1.95.

CLIFF CLICKTEST. 13 amp maixs connec-
tor. idaal fer workshep, eic.. provides rapid
ad zafe mams coumsclicn, teugh mould
case aod 4 with nosn indicater and fuse
%15,

" FINNED HEATSINKS. Supplisd

[ drilied Amm thick. 27mm kigh, 7521Z24mm
60p. 150x124mm 85p. Smaller versien
2.7mm thick. 75x108mm 43p. TRAMSIS-
TOR SOCKETS, T05 or TO18 99 sach.

MURATA TRANSDUCERS. REC SENOEL

SEND G.S. ETCHING KIT SYSTEM.
Unlgue ides for sicking P.C. boards. off done
n 3 smsied bag. supplied with everylhing
needed for elching P.C. boards. will etch

approximately 1600cm of coppsr board.
210

16 pin D.1.1. SWITCHES only 42p gach.

RIBBON CABLE 8-way single core minia-
fure 22p per moire.

ANTEX SOLDERING IRONS. Al 240vac.
Model G 15 watts £3.95. Mede 10X 17 walls
£3.95p. Model X25 25 walis £3.959. ST3
E?L&EFHM 1RON STAMD. suits ali Antex irors

PUSH BUTTON TY TUNERS [aot varicap)
Vasnslorised UHF. new £2.25.

MALDTL 40KHZ £3.50 pavr.

POWER SUPPLIES. Switched typs plugs
10 2 13 amp sockst has 34, 5-6, 7.5 and 9
volts 0 ¢ out a1 either 100 or 400ma
swilchable £3.45. HC244R stabifised power
supply 3-6-7.5-Ovic al 400ma. hag polarity
reversing and on off swilch and i3 fully
rogulaled lo give wxacl voltage fram no load
1o maximum current £5.50.

NEW ARRIVALS. Glass resd gwrieh.
changeover camacls. 2w° g @ eaca.
Marcary swilches. §iass eacapssaiod iy
long lsads 39 aach. Mnikwry & B piags
o sachsts Jway 359, bway dap 12-may
55p [price par paic) pew A7 tpa @2
tolephone kaadsets £1.95 TR 1151 mtam
reguiaters 25p mxch MAGNETS =7 mmg %"
thick. with fixiag hele. 10 for 43¢

lists.

Terms. Cash with order (official orders welcomed from
colieges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S.A.E. for new illustrated’

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD
ALL ORDERS DESPATCHED BY RETURN POST

PEEL
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Readers’ Circuits

R2
470k

& IC1

P
! a7 47

c3

c2
2n2 10n

R3 R4
33k 390k

c4

10u
RE
15k

R13
100k

+9 — 30V

o
q U

RV3
10k
fog

R11

M5 o/p

RB
100R
1* 00 1C1 is used in the inverting mode. work built around 1C2. This required
Signals from the cartridge are fed via little comment although it should be
the blocking capacitor and R1 to the noted that individual volume controls
M e inverting input. R1 defines the input are employed four each channel. This
One Chlp Preampllfler impedance and provides the right not only reduces crosstalk between
J. P. Macaulay damping for the cartridge. _ ;hannels but also works out cheaper
R5 and R6 define the midband. in that only two single gang poten-
The circuit shown utilises the four gain of the stage whilst the network tiometers are used.
Norton op amps contained within an R3, R4, C2 and C3 provide the reg- Performance is good with overall
LM3900 to produce a high quality uired RIAA equalisation. From here  distortion below 0.1% and a S/N
stereo preamp, catering for magnetic the equalised signal is fed to a ratio of —67db unweighted, ref 500
cartridges. standard Baxendall tone control net- mV out.
W

2 Chip Electronic Dice

P. Adams

This electronic dice produces a true
dice display using only two IC's — a
74132 and a 7495. The 7495 is a
4-bit parallel-access shift register. It
can either operate as a shift-register or
be parallel (broadside) loaded at in-
puts A-D. Control over these two
functions is by a mode control unput.
When the mode is high data is loaded
into Qa — Qd from inputs A- D on the
next negative-going clock edge.
When the mode is low data is shifted
on Qa — Qd on the next negative-
going clock edge.

By connecting the mode control to
Qa so that the register alternates bet-
ween load and shift and making the
input word a function of the existing
output word, with some simple logic,
the register can be made to execute a
count that will drive LEDs in a dice
display. Note LEDs are lit when out-
puts are low. 1C1a is connected as a
conventional Schmitt oscillator pro-
viding clock pulses to the register.
SW 1 stops the oscillator and halts the
count. On switch-on the register may
start on an invalid count, but in a
couple of clock cycles it will produce a
valid count and then remain in that
sequence.

R2
2k0

AN

LED1-7

R1
470R

3 xl £< X< R3-6
K g 82 8
o~ b=4 - -
B c D
S\ S AS IC1 15 74132
Al B c D
A AN S
13 12 11 g0
QA 0B QC @D
MODE
SERIAL INPUT IC2
7495
cLOCK 1
B C D

2? 3] 4| 5J

1C1a CLOCK
o +
e
i) c2
47u
LED DISPLAY
By,el
Deeel
Ce e B
ov
7
TRUTH TABLE
No. MODE QA QB QC QD
1 LOAD 0 1 1 1
2 SHIFT 1 0 1 1
3 LOAD [} 0 1 1
4 SHIFT 1 1] 4] 1
§ LOAD o 0 [} 1
6 SHIFT 1 1] 0 1]
1 LOAD 0 1 1 1-
ETC L
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PCB FOIL PATTERNS

We didn’t have room in this issue to pack in all the foil patterns. Never fear, if you're
anxious to get started on your PCBs, send us a large sae and they’ll be on their way to
you. If you can bear to wait until next month’s issue, we’ll find a little space
somewhere for them. Rest assured, they will all appear on Etiprints.

| -1
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Here's why
you should buy
an [LE. insfea

of jJustany

mulfimeter

- Best Value for money.

% Used by professional engineers, D.I.Y.
enthusiasts, hobbyists, service engineers.

*% Worid-wide proven reliability.

* Low servicing costs.

¥ 20K/ volt sensitivity and high accuracy.
% Large mirror scale meter.

o Fully protected against overload.

sk Large range of inexpensive accessories.

12 month warranty, backed by a full after
sales service at E.B.Sole U.K.Distributors.

Prices from £16.60 —
' £32.())0+VAT

I.C.E.

I = ELECTRONIC BROKERS LIMITED
- 49.53 Pancras Road, London NW1 2QB.
Tel: 01-837 7781. Telex: 298694.

| Please send me full colour leaflet and prices on whole ICE range including

accessories.

Microcomputers are coming - ride the
wave! Learn to program

Millions of jobs are threatened, but millions more
will be created through the microcomputer
revolution. Will YOU sink or swim? Be one of the
people who welcomes computers and the end of
boring jobs. .

Learn BASIC - the language of the small computer and the
most easy-to-learn computer language in widespread use. Teach
yourself with a course which takes you from complete
ignorance step-by-step to real proficiency - all you need to start
with is a knowledge of simple arithmetic and the use of
decimals. And you don’t need a computer.

This unique course comes as four A4 books, written by three
authors well-known in the fields of microcomputing, self-
instruction and writing clear English. In 60 straightforward
lessons you learn the five essentials: problem definition,
flowcharting, coding the program, debugging, and preparing.
clear documentation,

Every lesson has thought-provoking questions and we never ask
for mindless drudgery. You wilt know that you are mastering the
material and feel a raré satisfaction. Harder problems are
provided with a series of graded hints, a unique.and really
helpful approach. So you never sit glassy-eyed with your mind a
blank. First time through, you may need to read most of the
hints, but you will soon learn to tackle tough programming
tasks - such as writing programs for computer games, preparing
graphs on an output printer, calculating compound interest
tables and estimating costs.

COMPUTER PROGRAMMING IN
BASIC £7.50

Book 1 Computers and what they do well; READ, DATA, PRINT; powers, brackets,
variable names; LET,; errors; coding simple programs.

Book 2 High and low level languages; flowcharting; functions; REM and
documentation; INPUT, IF...THEN, GO TO; limitations of computers, problem
definition.

Book 3 Compilers and interpreters; loops, FOR...NEXT; RESTORE; debugging;
arrays; bubbie sorting; TAB.

Book 4 Advanced BASIC; subroutines; string variables; files; complex programming;
examples; glossary.

THE BASIC HANDBOOK £11.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that
occur in BASIC terminology. The dozens of BASIC ‘dialects’ in
use today mean programmers often need to translate
instructions so that they can be RUN on their system. The
BASIC Handbook is clear, easy to use and should save hours of
your time and computer time. A must for all users of BASIC
throughout the world.

FORTRAN COLORING BOOK £5.40

"It you have to learn Fortran (and no one actually wants to
assimilate it for the good of the soul} buy this book. Forget the
others-this one is so good it will even help you understand the
standard, dense, boring, unintelligible texts.”” New Screntist.

A.N.S. COBOL £4.40

Covers the most widely used computer language in business
today. It teaches how to write a COBQL program and compile it
effectively, paying proper attention to speliing, punctuation, and
format.

‘THE ALGORITHM WRITER'S
GUIDE £3.40

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

The Algorithm Writer'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:
AB, 130 pages. This book is a MUST for those with things to
say.
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Understand Digital Electronics

In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital
watches 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
learning systems so that you could teach yourself the theory
and application of digital logic. Learning by self-instruction has
the advantages of being faster and mare thorough than
classroom learning. 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 £6.50

Digital Computer Logic and Electronics is designed for the
beginner. No mathematical knowledge other than simple
arithmetic is assumed, though the student should have an
aptitude for logical thought. It consists of four volumes - each
A4 size - and serves as an introduction to the subject of digital
electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.

Book 1 Binary, octal and decimal number systems; conversion between number
systems.

;Bag:;l; 2 AND, OR, NOR and NAND gates and mverters Boolean algebra and truth

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.
Book 4 R-S and J-K flip flops; binary counters, shift registers and half adders.

DESIGN OF DIGITAL SYSTEMS
£10.50

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 information, 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 between number
systems; representation of negative numbers; complementary systems; binary
multiplication and division.

Book 2 OR and AND functions; logic-gates; NOT, exclusive-OR NAND. NOR and
exclusive-NOR functions; multiple input gates; truth tables; De Morgans Laws;
canonical forms; logic conventions; Karnaugh mapping; three-state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and paralle! adders; processors
and arithmetic logic units (ALUs}); multlphcatmn 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 encodirg; decoding display data; register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure.

Book & Central processing unit {CPU}; memory organization; character
tepresentation; program storage; address modes; input/output systems; program
interrupts; interrupt priorities; programming; assemblers; computers; executive
programs; operating systems and time sharing.

O-LEVEL ENGLISH LANGUAGE
£6.50

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that’s serious yet fun to read, shows you how to mark your
own work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book 1 learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING and Book 3 coaches you in the
principles of COMPOSITION. Size: 3 Ad volumes totalling 250
pages.
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CAMBRIDGE LEARNING ENTERPRISES, UNIT 14
RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON,
CAMBS PE17 4BR, ENGLAND.

TELEPHONE: ST.IVES (0480} 67446

All prices include worldwide postage {airmail extra)

If order comes to £15 or more, deduct £2

Please allow 21 days for delivery

GUARANTEE No risk to you.

If you are not completely satisfied your money will be
refunded.

Please send me the following books:
Computer Programming in BASIC (4 books) at £7.50
The BASIC Handbook at £11.50
FORTRAN Coloring Book at £5.40
A.N.S. COBOL at £4.40

«i....Algorithm Writer’'s Guide at £3.40

= é)igital Computer Logic & Electronics (4 books) at

.5l

Design of Digital Systems {6 books) at £10.50
O-Level English Language (3 books) at £6.50

| enclose a *cheque/PO payable to Cambridge Learning
Enterprises for £

Please charge my
*Access/Barclaycard/Visa/Eurocard/Mastercharge/ Trustcard

account NO. .......cevsen... {*delete where applicable)
Signature............ooceviienn

Telephone orders from credit card holders accepted ¢n
0480-67446 (Ansafone). Overseas customers {inc. Eire) should
send a bank draft in sterling drawn on a London Bank, or quote
credit card number.

Cambridge Learning Enterprises, Unit 14, Rivermill Site,
FREEPOST, St. lves, Huntingdon, Cambs PE17:4BR, England.




: = ~
Circuit =
prototyping
Now you can get a prototyping
block from Vero for building and

testing circuits. It is designed to
dovetail together to form a

any size of IC on it.
Verobloc is supplied singly but if you
fit three together it gives a Eurocard
size area for your circuits.

When you’ve designed your circuit
and it comes to building the project
don’t forget Veroboards are
available in a range of sizes and
styles to suit every application.

Industrial Estate, Chandler’s Ford,
Hampshire SO5 3ZR J
Tel: (04215) 62829 /

IT’S A DOGS LIFE!

Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETls with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour-plating your
archives.

Invest in an ETI binder. You know it makes sense.

You can have any colour you like as long as it's
black.

Send amere £3.20 to:
ETI Binder

145 Charing Cross Road
London WC2H OEE

ELECTRONICS TODAY INTERNATIONAL —- DECEMBER 1979

continuous 2,54 pitch so you can put

VERO ELECTRONICS LTD RETAIL DEPT.




8K ON BOARD MEMORY!

5K RAM. 3K ROM or 4K RAM, 4K ROM (iink
selectable). Kit supplied with 3K RAM, 3K ROM.
System expandable for up to 32K memory,

2 MICROPROCESSORS

Z80 the powerful CPU with 158 instruction, including
all 78 of the 8080, controls the MM57109 number
cruncher. Functions include +, —, °, /, squares,
roots, Iogsggxponentladg, trig functions, inverses etc

2 KEYBOARDS! Range 107 10 9 x 19" to 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
numeric processing? The number cruncher handles
everything internaily!

GRAPHICS!
64 character graphics option — includes
transistor symbols! Only £18 20 extra!

MEMORY MAPPED

high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters

RESIDENT BASIC

with extended mathematical capability. Only
2K memory used but more powerful than
most 8K Basics!

KANSAS CITY

low error rate tape interface.

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
arcuitry on the superb quality double
sided plated through-hole PCB.

COMPLETE

ONLY
KIT

£275.00

+VAT

Kit also avallable as separate packs:
e.g. PCB, Keyboards, Cabinet, etc.

Cabinet size 19.0" X 15.7" X 3.3"". Television by courtesy of Rumblelows Ltd., price £58.62

, PS1 Comp 80. Z80 Based powerful scientific computer
Design as published in Wireless World, April-September,
' 1979. ‘

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 Memory Expansion Sys-
tem

Expansion up to 32K all inside the computer’s own cabinet!

By carefully thought out engineering a mother board with buffers and its
own power supply (powered by the computer’s transformer) enables up to
3 BK RAM or 8K ROM boards to be fitted neatly inside the computer
cabinet. Connections to the mother board from the main board expansion
socket is made via a ribbon cable.

D Fibre glass double sided piated through hole
Motierboard] P.C.B. 8.7 x 3.0" set ol ali components
including all brackets, fixing parts and ribbon

cable with socket to connect to expansion piug

e : . e £39.90
8K Static Fibre glass double sided plated through hole
RAM board PCB.56"x48" ... ... ..  £12.50

Set of components including IC sockets, plug
and socket but excluding RAMs . . . £11.20
2114LRAM (16 required) . ... . £5.00
Complete set of board, components, 16 RAMS

[l N D . .. £89.50
8K Fibre glass double sided plated through hole
ROM board P.CB.56"x48" ... ... .. , . £12.40

Set of components including IC sockets, plug
and sacket but excluding ROMs . . . £10.70
2708 ROM (8 required) ..... . £8.00
Complete set of board,.components, 8 ROMs

- .. £78.50

Floppy Disk, PROM programmer and printer interface coming shortiy!

Value Added Tax not included in prices

UK Carriage FREE

PRICE STABILITY: Order with confidence. Irrespective of any price

changes we will honour all prices in thts advertisement until January 31st, |
1980, 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

o ealend documeniation: (a division of POWERTRAN ELECTRONICS)

U.K. ORDERS: Subsequent to 15% surcharge for VAT". No charge is
made for carriage. "Or current rate f changed.

g:fgné%?va?itlluv:g)v eFrolL:his optional service (U.K. mainiand only) PO RTWAY | N D U STR |AL ESTATE AN D OV E R
' . ANDOVER HANTS SP10 3NM (0264) 64455
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WE STOCK THE
PRODUCTS OF

KNIPEX NEWNES
SERVISOL  JAYBEAM
BARNARD’S LIDEN PLASTICS
GREENPAR

EAGLE
WELLER
DRAPER
SPIRALUX & BABANI

B. BAMBER |
ELECTRONICS

5 STATION ROAD
LITTLEPORT, CAMBS.
PHONE: (0353) 860185

1980 Electronics Catalogue now
available price 75p + 20p postage. If
you send £1.55 you will receive our
Catalogue plus six bi-monthly Short-
form Catalogues to keep you up to
date with prices and special offers.

Stereo Cassette Tape Deck Assembly.
Comprising of a moulded top pane assembly and
tape deck mechanism coupled to a record/play
back printed beard assembly. for instaliation into
cabinet of own choice {separate power amplifier
required).

Spetitication: Pause control, solenoid assisted
auto step, 3 digit tape counter. OC motor with
electronic speed contral, fwin Vi meters,
normat/chreme ape switch. twin Mic input
sockets. AC erase system.

Tape Speed: 4.8 cms/sec.

Input Sensitivity: For 0dB ref. level
0.25mv % 318

input Impedence: 2.2K 0hms.

Butput Level: To both left and right hand
channeis 160 mv =+ 2d8.

Output tmpedence: < 6.8K Ohms.
Signal/Noise ratio: 45 dB (Kominal).
Harmonic Distortion: 2% {Nominai].
Note.*Power supply requirements 9 volt AC
and 24 volt AC transformer oz supplied.

Size: Tape Mechanism 4%in x 6%in x 11%in.
Apprax. Top Panel 3%in. x 8%in. Approx.
Price — £25.00 + £2.50 P&P.

Mail Order Only

Mead,

37 Wh

B.K. ELECTRONICS

AM/FM Stereo Tuner Amplifier chassis

{originally designed for installation inte a2 music tenire)
Ready built. comprising of 2 tener/pre-amp. board. and ¥
separate pawer supply/ power-amp. hoard. -
Note: laterconnection wiring diagram supptied.

: Rotary Controls: Tuning, on/off volume. balance, treble.
- bass.

Push-buiton Controls: Mono. Tape. Disc. AF.C.. F.M.
VHF). LW. MW, SW.
Power t: 7 watis AMS per channel. at batter than 2%
THD into 8 ohms. 10 watts speech and music.
Freqnem:y Response: 60Hz-20KHz within + 3dB.
Tape Sensitivity: Outpat — typically 150 mv. input — 300
my for rated oulput.
Disc Sensitivity: 100 mv {ceramic cartridge}
Radio: FM (VHF) B7.5MHz-108MHz.
Long Wave |45KHz-265KHz.
Medium Wave 520KHz-1620KHz.
Short Wave 5.8MHz-16MHz.

Size: Tuner — 2%in. x 15in. x 7%in. Approx. Powsr Amp —
- 2in. x 7%2in. x 4%in. Approx.

240 valt AC operation. Complete with circuit diagram.

Price — £22.00 + £2.50 P&P.

B K. ELECTRONICS

. Essex

d, Lei 3

A new edition from Newne

Questions and Answers Integrated Circuits

Second Edition
R. G. Hibberd

Covers in easy-to-follow Q & A format, all main types of integrated circuits. A new
chapter on microprocessors and their application has been added for this new edition.

1979 108 pages £1.55

In the same series

(US §3.50)

.

Q & A Radio and Television — Fourth
Edition, H. W. Hellyer and I. R. Smclalr
f1.55each (US $3.50)

Q & A Electronics, Clement Brown
Q & A Hi-Fi, Clement Brown
Q & A Radio Repair, Les Lawry-Johns

For further information please send for a free colour brochure describing these and many other publications.

Newnes- Butterworths

Borough Green, Sevenoaks, Kent TN15 8PH Tel (0732) 884567

0
§

Butterworths have companies in Australia, Canada, New Zealand, South Africa and the USA, where local prices apply
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CLASSIFIED INFORMATION

Semi-Display:—

1-3 insertions — £6 00 per single column centimetre

4-11 insertions — £5.50 per s.c.c.
12 insertions — £5.00 pers.c.c.

Classified:—
23 pence per word (minimum 25 words)
Box number £1.00 extra

PRE-PAID

ALL ADVERTISEMENTS IN THIS SECTION MUST BE

Closing date: 1st Friday in month preceding publication.

Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

Cheques and postal orders should be crossed and made payable to
"Electronics Today International.’

CLASSIFIED ADS, E.T.l., 145 CHARING CROSS ROAD,
LONDON WC2H OEE. (TEL: 01-437 1002).

STOP PRESS: Superboara’ Compatible!

GOLOUR
YOUR
NASCOM!

DAZZLING COLOUR GRAPHICS FOR NASCOM 1

Genuine bit-addressabie “gixe:” system for straight-
forward programming o° pictorial or mathematical
functions.

8 Colour display plus 8 colour independent background
facility. Fuil documentation with FREE SOFTWARE.
powerful sub-rcutines for vector generation, demon-
stration program fcr animated effects. All runs in Nascom
1 without expansion. Complete with UHF Colour
Modulator for speration with normal colour TV set
Superior cesigr allows connection to most other micro-
processcr 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 wiil transform
YOur comp.ier

NOW AVAILABLE FOR 845 Inclusive of VAT
LIMITED PERIOD AT and postuge
.
P Herongote Oroniwooh JPANgEER
Essex CM13 35D
SYSTEMIS Ltd T;Ts;hone' Brentwood 10277) 810244

MICROBITS MEMORY OFFER. Special
purchase of fully tested and guaranteed
2708s, £6.90 each + VAT (while stocks last),
including postage / packing. Phone your order
to Camberley (0276) 34044, or write: 34B
London Road, Blackwater, Camberley, Sur-
rey.

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, _

ORGANISE YOUR COMPONENTS'

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
114ins. deep.

'£1.90 each, inclﬁding p.p and VAT
Four for £6.95 (64 compartments)
Eight for £12.60 (126 compartments)

Cheque or P.O. to;

HELISTAR SYSTEMS LTD.
150 WESTON ROAD
ASTON CLINTON
AYLESBURY, BUCKS HP22 5gP
Tel. Aylesbury 630364

50Hz SUPERBOARDS
BRITISH MODEL
from £190 + var
Fully built, set up and tested
AUTHORISED dealer back-up

C.T.S., 1 Higher Caiderbrook
Littieborough, Lancs.
Tel. Littleborough 79332 any time

SOUTH
WALES

FOR
TTL, CMOS, LINEARS
DISCRETES, PASSIVES
HARDWARE, TOOLS
CASES, TRANSFORMERS,
ETC.

CLOCKS
LEKTROKIT
BREADBOARDING AND

VERO DEALERS .
Mail and Official Orders
accepted '
Come to:
STEVE'S ELECTRONICS
15/17 THE BALCONY
CASTLE ARCADE S
CARDIFF CF1 2BU
TEL: (0222) 41905

' Resist-coated epoxy glass laminate for the

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors’ Hardware
and accessories

Selected range of popular components
Fult range of HE printed circuit boards
normally ex-stock, same day despalch at
competitive prices

P.C. Boards to individual designs

d.i.y. man with full processing instructions (no
unusual chemicals required)

Alfac range of etch resist transfers. and other
drawing materials for p c. boards

Send 15p for catalogue.
RAMAR CGONSTRUCTOR
SERVICES
MASONS ROAD
STRATFORD-ON-AVON
- WARWICKS. Tel, 4879

TGS GAS SENSORS 812 & 813. Send
addressed envelope 6%’ x 9*' for Tech.
Data and Prices. Design service also
available. Asti Supplies Ltd., Shannon,
Co. Clare, Ireland.

s L. o s -~

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

A QUALITY STEREO POWER
AMPLIFIER offer for Christmas. Stab’d PSU

2N3055 output — stereo 60w, RMS, IC.

Preamp. Case inc., controls vol., select, etc.,
din output/inputs for mag. p.u /mike (3 Mv)
+ tuner + aux., 26 trans — 2 i.c. Screened
xformer; 240v. A.C. mains lead. New + data
£19.95. KLIFCO ELECTRONICS, 1 Regent
Road, llkley, W. Yorks. LS29 9EA

" DCM 1pF-2F in 5 ranges. On’]

board switch, precision resistor|
;%ﬁn

network and 0.8" leds give
READING : 15.7 nF! il

direct readout in pF, nF and «F
Basic acc. 0.6%. Assembled and
tested. ONLY £21.95 inclusive
Case available separately . Preci-
sion Measurements P.O. Box
70, St. Stpehens Ct., Canterbury
CT1 2UU. (Callers by appoint-
ment only).

+P/P £3.45
Optional extra manual 2
£6. Total £124 44,

£114.9
BEST OFFER EVER

Camera Kit, Lens,
Vidicon & Modulator

CROFTON

Tet: 01-891 1923 fe

details
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TRANSISTORS.
o . .
. AC125 20 BC213L 1 BFR79 28 TIP29C so | 16718 g;g
} AC126 20 BC214 9 BFRS0 28 TiP30 a7 2N216
33/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND AC127 20 | scara 10 BFAB1 28 | Tr3ce 64 | 2n2217 43
AC128 20 BC3078 20 BFR9B 105 TIP30C 85 2MN2218A 34
MA,"‘ ORDER, CALLERS WELCOME. ACY41 33 BC308 13 BFX81 a5 TIP31A 52 2N2218A 22
- Tel. Watford 40588/9. - . AC142 24 8C327 15 BFX84 26 TIP31C 66 2N2220A 26
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS | 2576~ 20 | B0328 i )| [eexee M| Teze) = B2 [hNamaia  ae
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ | acvis 40 BC441 36 BFX87 28 TIP33C 105 2N2303 as
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL ] ACri9 40 8C461 36 BFX88 28 TIP34 85 2N2368 21
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY :ngl‘l) :00 BC477 25 ng? 2;; TIPS%\ 85 §N§369A g
ELCOME. P&P ADD 3 O ALL ORDERS UNDE 10. OVER Y BC517 38 8 TIP3 110 N2483
%STAGE AT (a:losr AIR/ogUTRFACE ERS:U R 510, SEAS ORDERS } 55 40 BC547 12 BFY52 20 TIP35A 185 2N2484 30
ACYZ8 40 548 12 B8FY53 28 TIP35C 220 2N2646 48
\V} AT Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, ql! 2%3? :7;3 gggggc :g ‘;gg? ‘Z'g ggggé §§g %:;;g: :-’z‘
. prices are exclusive of VAT. Please add 15 % to all prices. ACY44 39 8C557 15 BRY39 39 TIPA1A 63 IN2905A 22
Wa stock thoussnds more items. It pays to visit us. We are situated behind Watford Football Ground.§ AD149 70 BC558 20 BSX20 18 TIP41B 73 IN2906 © 22
Nearest /BR High Street. Open Monday to Saturdey. Ample Free Car] AD16) a2 BC559 20 BSX26 75 TIPA2A
Parking space svailable. . AD162 42 BCY30 57 BSY95A 18 TIP428
POLYESTER CAPACITORS: Axfal lead type Datues are in WF). Nl 4 Boya3 = 58;82 :38 22;;;5
: Axfa AF115 4 Bl
ooy P01 00015, 0.0022, 0.0033. 0.0047, 0-0068, 001, 0016 9p; 001810 0.022.] Ry 21 e ] Bsces b3 rened
0033, 11p; 0-047, 0-068 14p; 0-1,17p; O- -22, 0:47 42p; 068 53p. 1sF 65p. AF117 50 BCY70 15 E5567 65 TIS44
l 160v: 0039, 015,0-2211p; 033, a7 19p; 0. 1.528p; 2232p. 4-748p.) arvig . Ee o, MDE001 188 11545
DUBILIER: 1000V: 0-01, 0-015 20p; 0022 22p; 0047 26p; 01 38p; 047 48p. AF130 3 BCY72 50 MJ401 160 Ti548
POLYESTER RADIAL LEAD (Values in uF). 250V FEED THROUGH ﬁi};g ;3 BCY;'; 5 ,\Mnjéé’ié’ 1?2 Rgg?
0.01, 0.015, 0.022, 0.027 5p; 0.033, 0-047, 0-088, 0-1 7p; 0-15 11p; 0-22, 0-33 | CAPALITORS 5] 1S
13p;0-47 17p: 0-68 19p; 1,0 22p; 1,5 29p; 2u2 34 T000pF/350v  8p | AR239 42 | enid 45 MIE370l 58 ZTX1 0]
g 3 3 L P P ASZ21 60 BD132 45 MJE371 60 ZTx108
ELECTROLYTIC CAPACITORS: Axial tead wpswaluesare in uF). 500V: 10 40p; 47 68p; 250V: 100§ BC107 10 80133 a3 MJES20 65 ZTX109
65p; 63V: 0.47,1.0,1,6,2.2.3.3,4.7, 6.8, 8, 10,15, 22,8p; 47, 32, 11p; 63, 100, 27p; 50V; 50, 100, | BC1078 10 80135 38 MJE521 7 ZTX300
220, 25p; 470, 32p 1000, 50p; 40 . 00.12p; 2200, 3300, 85p; 4700, 98p; 35v-10,33,§ BC108 10 80136 40 MJIE2955 99 X301
7p; 330, 470, 32p; 1000, 50p; 25V: 10, 22, 47, 6p; BO, 100, 160, 8pr 220, 250, 13p; 470, 640, 25p; § BC1088 10 80137 40 MJE30S5 70 ZTX302
1000, 27p; 1500, 30p; 2200, 45p; 3300, 62p; 4700 74p; 16V: 10, 47, 68, 7p; 100. 125, 8p; 220, 330, } BCI08C 12 B0138 50 MPF102 66 ZTX303
14p; 470, 16p; 1000, 1500, 20p; 2200, 34p; 10V: 100. 6p: 640. 12p; 1000, 14p. BC109 10 | Bomas 40 MPF103 36 X304
0V: 4700, 166p; 64V: 3300 130p; 2500 98p; 50V: 4700 150p; § BC1098 12 BD140 36 MPF104 36 X314
3300 105p; 2200 99p; 40V: 000 92p; 3300 93p; 2500 85p; 30V: 4700} BC10dC 12 BD144 198 MPF105 36 77X326
90p; 25V: 6400 105p; 4700 85p 3300 80p; 2200 BC114 20 80145 198 MEE10B 40 ZTX341
- - . BC115 20 5 - MPSAOS 25 ZTX500
TANTALUM BEAD CAPA POTENTIOMETERS: Rotry. Carmon | COMPUTER ICs Sl 2o} o202 M2 | Msace 28 | 7mxs0d
15V 0.1uF, 0-22, 0-33, 0-47. 0-68, | Track. 0.25W Leg & O 5W Lin, 4700, 2102-2 | 225 BC119 28 BDA34 a2 MPSA12 42 ZTX502
A o 6801, 1KQ & 2KQ {Linear only) Smgle J %H; 3 ;gg BC140 35 80517 MPSASS 25 ZTX503
Gang 27p 2 B8C142 30 MPSAS 25 ZTX504
T0V; 15,22 25p. 47, 100 220 40p. | SKiY2m0 Single Gang Log & Lin_ 27p | 2118 sso | S 30| DooseA 8% | Viclos a8 | zhaar
10v: 15, 22, 33, 20p; 100 35p. 5K(1-2MQ Single Gang D/P Switch 65p | 2708 775 BC147 8 BF115 34 MPSUQ5 50 ZTX550
.8V: 47, 68, 100 30p; 3V: 100 20p. 5KQ-2MQ Doubls Gang . . 78p {2708 995 BC1478 10 BF154 25 MPSUO6 56 40311
MYLAR FILM C. 27915 £34 148 8| eriss 29 MPSUS2 65 40313
1L APACITORS SLIDER POTENTIOMETERS 4116-16 1025 BC1488 10 BF167 30 MPSUS5 55 40315
1oov: 0001, 0005, 001uF 8p | 0-26W log and linear values 60mm 4047 750 | BC148C 10 F173 25 MPSUS6 60 40316
g°‘5 002, ‘10“ 005 0056uF  7p 1 5KN-500KQ single gang 70p{ 811595 125 BC149 8 BF177 24 0C26 170 40326
1uF.9p. 0-211p. 50V: 0.47F 12p éoms)-so%m dualgang 80p g:tggg :gg BC149C 10 BF178 25 0c28 150 40327
TRANICCAP elf Stick Graduated Bezels 25p 8153 27 BF179 30 0c3s 130 40347
T A - TelRde ) s B Bl B o R | Bk
0.0154F, 0.022,F, 0-0334F 5p | PRESET POTENTIOMETERS AY:50013 399 | gci157 10 BF194 12 oc41 48 40360
0.047uFBp;  D.1pF6p.0.2,F 7p | O-1W 500—-5MQ Miniature Vertical AY-5-2376 920 {1 BC158 1 BF195 12 oca2 40361
_ & Horizontal p | CP1610 920 { BCiS9 1" BF 196 12 0c43 55 40362
SILVER MICA (Valus in pF) 3.3, 4.7, | 0-25W 1000—3-3MQ horiz. larger 10p | MC1488 85 BC160 42 BF187 14 0ca4 31 40408
5-8, 10, 12, 18, 22, 33, 47, 50, 68, 75, | 0-25W2000--4-7MQ Vert, 10p | MC1489 90 I BC167A 11 BF198 18 0cas 28 40594
82,85, 100, 120, 150; 220  9p vach - . MC14411 958 | pC168C 12 BF199 18 0C70 28 40595
250, 270, 300, 330, 360, 390, . | RESISTORS — Erie make 5% Cabon | MC12412 1080 | gcisoc 14 | BF200 32 | ocry 28 40603
470, 600, BOO, 820 16p each | Miniature High Stability, Low noise MKdozr2 318 ecin0 18 | BF224a 18 0c72 45 40673
1000, 1200, 1800,2000  20p each MK4027-4 350 | @Ci72 1 BF244B 30 0c74 55 INE97
= RANGE VAL 1.99 100+ | MK4116-4 10251 gcy77 18 BF256 60 0C75 a5 2N6Y8
POLYSTYRENE CAPACITORS: WW 2.20-47M E24  2p  1p MK4118-4 2099 BC178 17 BF256A 50 oc78 36 2NB9Y
10pF 0 InFB8p; 1.5nF10d47nF10p | 220470 E12  2p  1p SEFSSZJS;EE 13:3 8C179 18 BF2568 50 oc77 76 2N706A
e
MINIATURE TYPE TRIMMERS W 2.20-10M  E12 Bp 4p { JkcFiz01 a2 | EC182 9| rasy 30 oeB1D 50 2NI08)
2.5-6pF; 3-10pF: 10-40pF 220, | 2%Metal Fim 100-1MQ 6p  4p BC183 9 BF258 30 0cs2p 50 2N918
p P TM54035 250
.5.250F; 5-45pF: 60pF. 88pF, _30p'| 1%X0.5W510-1M E24 10p  8p | rysaoag 2909 Belss 9 | Brasg 30 oces A8 2N330)
—_— 100+ prica appes to Resistors of cach | 1hasoss  1og9 | CCI82L 10 Brast 20 | ocss S
COMPRESSION TRIMMERS type not mixed values. M54045 8 BC183L 10 | 8F3361 35 0C140 10 2N1132
3 40pF 10-80pF 25-190pF 30p ;g"osgg&‘z - gggA BC184L 10 BF594 40 0ct70 86 2N1303
" OU-L
00-5000f __45P I THERMISTORS: VA1034. 1030, | 780CPU4M 1098 | ocaes 28 1" Eeses 28 [} e s
GAS & SMOKE DETECTORS ] 1040. 1055, 1056. 1068, 1066, 1067, | 280 P10 660 | gRC22t 10 BFRAQ 25 TiP29 a3 IN1613
TGS 812 & 813 415p; Socket 285p | 1098, 1100 24p each. | '780CTC 595 | acoi3 9 BFRAT 28 TIP298 56 IN1670
JAGKSONS VARIABLE GAPACITORS mom:_s |BRIDGE LINEARICs |icm7sss 89 | nesesa 120 | TTL 74 [7491 50 |74185 80
solectsic DF with slow 702 75 | D130 452 | nes6s 160 | crexas; 7492 30 174188 275
100 300pF  140p rjvouon Dmve 325p f ant10 1 {RECTIFIERS! 2091450 38 | LF356 98 | NESE v 7o } 7493 26 }74190 ‘as
500pF 165p 00208 176 28%p | mgzie s fPliceasel B | Joicsbn 35 450 | NE570 375 | 74000 11 j7404 48 [74191 45
6 1 Bali Dive wihsion §arion 24 |1A/50v 20 | 700 57 |M301AP 30 | NES71 a20 | 7401 11 f7a95 a8 174192 45
511 DAF . 118p motion drive  326p fay126 12 1AZ100V 22 o504, 3g | LM308T 110 | rcatzeo 120 | 7402 11 f7a96 45 74103 45
Drat Orve 4103 CB04-5pF 10 15 Kgyi27 1z J1A/200V 25 o5y LM311 SAD1024A 1350 | 7403 12 J7197 15 |74194° a0
R1o360 650p 25 50pF 175p fcRoas 157 §1A7400V 29 1903 g in LM318H $G3402 295 [ 7404 12 }74100 85 74195 40
Drum bmm  30p  100. 1500F  235p | oag 75 |JA/600V 34 4,105 LM3185 Sn76003N 170 | 74058 13 }74104 62 |72196 45
0.1-3850F  245p L 3«3100F  495p foax7 12 J2A/SOV 350 |00, 00 IM324A SN78013 140 | 7406 23 J7a105 62 |74197 45
902 3650F  275p 00 3x2507  430p Joa70 12 [2A7100V 84 | oipdein LM339 an76013N0 130 | 7407 30 §74107 20 [74198 80
RE CHOKES oa7e 15 |2841200v - 38 17535 in Lm3ag sN76018  1ag | 2408 13 174109 30 [74199 000
0aBY 15 |2A/400V B3 g5 LM348 Sn76023 14 | 7409 14 k74110 54174220 120
1uH. 4.7.10. 22 33.47.100. 200. 470 A7600V 65 7410 14
750, 1mH. 2.5. 5. 10 35peach |OABS 18 1487100V AY-1-0212 LM379 SN76023N0 130 74111 60 |74221 132
“43mH. 100 §0p aach  § 0A90 A Frvh 72 PaAv1.1313a 660 | M380 SN76033N 178 | 2411 14 }74116 150 |74246° 204
e — 0AQ1 7 OV - 76 1.y 14320 LM38IN SN76115N 215 | 7412 17 Y7411 70 | 74247 204
VEROBOARD C1 015 015 Joass 8 |3A7400v 79 |,y {550 1M382 Sn76131 110 | 7413 21 f7a11g 10 [74248 240
(copper clad) (plain)  J.0a200 g [AA/800V 105 |y y5ney 15 | 1M38D SN76227N 115 | 7414 30 174120 79 |74249 204
2%4x3%" 46p 39p  2ap |o0a202 8 [AA/800V 120 HLy,6701,6 195 | IM1458 SN76477 225 | 7416 26 |74121 25 | 74251 125
2% x 5" s5p 50p  31p |iNo1a 4 |SA/I00V 73 iy 34770 a0 |LM3900 Sn76660 90 | 7417 26 }74122 31 | 74265 €3
3% % 3N 55p 50p — |iNo16 5 |SA/200V 78 ),y 3g500 30 | LM3809N TAAS50 s0 | 7420 14 [71123 35 |74273 320
35" 62p 67p  43p |iNaoD1/2 5 |BA/A00VS 85 Ly 510%4a 260 |LM3D11 TAASEO 320 | 7421 29 74125 33 {74278 220
2% x 17" 169p 1355  92p |iNs003 6357184 56 | Av51230 as0 |M3914 TAAB21AX1 228 | 7422 18 174126 31 | 74279 118
3%x 17" 218p 180p 120p | Inapoass 6 [VM'8 DI 80 lavs1315  se0 | LM13600 TAABB1A 155 | 7423 177174128 60174283 173
A%Ux17" 280p — 183p | 1N4006/7 7 . AY.5.1317A 630 | M252AA TAATO0 353 | 7425 16 }74132 42 |74284 385
Pit of 36 pins 20p | IN414B 4 | rewememmmeae] AV.5.0376 980 | M253AA TAD10O 159 | 7426 25 {74136 60 |74285 395
Spot face cutier 99p | insa04 17 | ZENERS AY.53500 510 | MC663 TBA120S 70 7427 18 J7a141 42 74200 125
Pin insertion too! 120p | ISa4 20 { Range 2v7 10 AY-5-3507 415 | MC1204 TBAS40Q 220 | 7428 35 }74142 169 74203 150
DIP Board 268p P 3A7100v - 15 } 39V 400mwW AY-5.3600 1090 | MC1301 TBAS50Q 330 § 7430 15 174143 250 }74298 185
vQ Board 90p | 3a/400v 20 8peach |AY-54007D 650 |MC1303 TBAG41-A12 7432 15 |74144 250 |74365 128
meupBoar;J 60p 3476007 27 | Range 3v3 o [AY-5B100 735 | MC1304P BXorBX11 250.] 7433 40 174145 52 [71366 118
S Board 1285p * | 3A/1000v |33V 13w 100 | MCi3topP TBABS1 180 ;ﬁg 1; 74147 110 | 74367 115
30 150 | MC1312PQ TBABOO 90 74148 80 |74368 124
VERO WIRING PEN iSpisach 139 | Mcras8 L EARTO o5 |7440 13 74150 50 74390 184
Pius Spol  325p - 3% .NOISE A 68 | mC1489 TBAB20 70 7441 85 [74151 39 74393 184
Spdre spatd wire) 80p Combs 7p each * 751 180 SCRs 170 | MC14433L 1250 § TBA9200 260 [7442 36
. : MC1495 350 | TBAgS0Q 270 | 7443 80
ﬁE;ﬁg‘:ﬁ,&:ﬂ}g“i‘és . CARICAPS| | nYristors MClagsL 92 | Tcaz7oq 220 | 7444 80
L i . §0.6A200v 30 MC1596 000 | TCA965 120 | 7445 80
DALO ETCH RE Snar 1o 75 MVAM”15w 08AT100vV 30 MC3302 000 .| TDAID04 200 ;ﬁg ig
0.8A200vV 35 MC3340P  1207| TDA1005 310
COPPER CLAD BOARDS BA102 25 |iat00v 42 MC3360P 120 | ToA1022 575 | 7448 45
Fibre Single- Double-  SRBP ¢ BB104 80 .} 1As00Vv 70 MC3401 52 | T0A1024 105 | 7450 16
Glass ~ sided sided  8.5"x8.5" | BBIDEB &0 .fsajoov 32 MC3403 135 | toazo20 . 320 [7451 18
6"x6" 75 90p  80p BB106 0 :¥sasov - 39 | ca3075 75 | MEM780 205 | TL061CP 7617453 16
8'x12 175p Smeoriondd BASOOV 48 | CA30BOE 70 m%%%% 6:; TLO62CP 125 ;4428 18
SOLDERCON PINS c 8AS00V 58§ CA3081 190 TLOB4CN 199
T00 50p; 500 2008 1 acem 360 oo 39 TRIACS o [Ba600v a5 | cazos 95 | MKs0362 850 | miozace 125 [ 7470 23
pin 35p: 160 39p) 30200V 29 |12a300v 53| Ca3osge 210 fMKS0398 675 Imozacy  1ge | 7972 23
DIL SOCKETS EDGE BA100V B4 | 12A500v 921 CA3050AQ 398, |MMS303 635 | TioBice 52 | 7473 19
(TEXAS) Low Wire | CONNECTORS: 8A400v 64 | 12AB00V 120} CA3123e 200 |MMS307 1275 | 1i082CP 96 | 7472 20
prof. Wrap | Double type SABOOY 108 | BT10B 150} CA3I30 90 [MM57160 620 | TioBacP 105 | /475 25
gpom  10p  25p 1156 | 12a100v g0 {BT118 150 | CA3140 70 |NES1S 80 ! riogacN 130 | 7476 22
T4pin  12p 35p | 2x10way — 85p | 12a400v 70 | C106D 38 | F944DC 60 |NEB1B 210 | uaa170 188 | 7480 a0
16pn - 13p 46p | 215way — 99 | 12ag00v 115 | 1044 22 | icirros 795 | NES43K 210 | UAA1BO0 198 | 7481 70
18pn  16p  52p | 2x18 way 1158 120p | 16A100v 240 | [1C45 25 | ICL7107 975 | NES44 185 | zNa14 g0 | 7482 . 49
20pn  22p 65p | 2x22 way 130p 135p | 16A400v 105 | 2M4444 140} iCc1803gcC 335 | NESSS 22 | 7Nazae 130 | 7483 49 74178 60 | S04 73
22pin 25p  70p | 2x25 way 139p 160p { 16a500v 120 | 2V5064  38]1CM7205 1150 | NESS6DD 60 | zna2se a1s | 7484 80 | 74179 oo00 |S132 350
24pin  36p 78p | 2430 way 170p — | 25A500V 235 ] ICM7215 1050 | NES60 325 | zvi034¢ 200 | 7485 70 174180 . S0 | 5138 250
28pin 39p 85p | 236 way 194p — | 25AROOV 295 rmmam—t (CM72168 1950 | NES61 395 17N10408 685 |.7486 16 74181 118 |S158 524
| 36pn  — 105p | 2a0way 210 — f T2go00 120 | PIAC ICM7216C 1950 | NES62B 410 E 7489 130 | 72182 355188 210
,40pin  50p 109p | 2x43 way 232p — ST2 20} ICM7217A 790 | NE564 425 7490 30 | 74184, 1351 S189 153
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6866

Videograph Il links to the aerial socket of
your tv and prpvides 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 ete.
Complete Luxury cabinet and
Kit orely £26 95 contrroyls £12.95
READY BUILT UNIT £49.95 + £1.00 P&P
VVILL AN/ Bower House, Billerifay Road
STUAHRT feorgy o

SYSTEMS Ltd Telephone: Brentwood 10277)810244

LOGEX ELECTRONICS/
RECRUITMENT SERVICE

If you are considering a new career for the 1980s
utilising your digital/anaiogue/RF qualifications and
experience, you should be looking now. You are invited
to register with us to take advantage of the wide range of
jobs becoming available. We specialise in Field Service,
Commissioning and Installation in such industries as
Computers (commercial and industrial applications),
Communications, NC/CNC, CCTV, etc. Write or
telephone for details of our free service. Logex 309,
High Road, Loughton, Essex. 01-502 1588 and
01-464 7714, ext. 502 (24 hr Readycall secretarial
service)

EIiRCUIT 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.

%,

§§ Available for most ETI

=« projects from day one of
ETI, "‘phone your order

| sPeCIAL OFFER Single
sided Pax PCB mat, four off,
| 43%'".x 62", 99p all up

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 44D " Tek 01-891 1023

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 avazilable,

fees, etc.:

Phone (0401) 43139, or write to-
Dept. ETI
CLEVELAND BUSINESS SERVICES
Cleveland House, ROUTH
Beverley, North Humberside

ELECTRONIC TECHNICIANS Grades 3
and 4 required to assist in the construction,
modification and maintenance of electronic
equipment for use in teaching and research
carried out in the Psychology Dept. of U.C.L.
The work is varied and interesting and covers
a wide range of analogue and digital techni-
ques. ONC, C&G or equivalent required. The
Grade 3 technician could have an electrical /
mechanical background. Salary in range
Grade 4: £3432-£3950; Grade 3: £3122-
£3553, plus £524 London Weighting (under
review). Application form from Personnel
Officer (technical Staff CK3), University Col-
Igge London, Gower Street, London WC1E
BT.

TOP QUALITY 1N4148 specification
diodes: 150, 500, 1000 for £1, £3, £5.
RESISTORS (5% C.F.) 20p per packet of 50.
Following values only 270R, 1k, 3k9, 15k,
20k, 27k, 100k, 470k. Post free from D
Johnston, 12 Balgillo Road, Dundee DD5
3LU.

COLOUR MODULATOR
FOR ALL TV GRAPHICS!

£9 95 Red, Green, Blue inputs (can be mixed).
Available now: Nascom Colour Kit

inc. UHF
Madulatar £45.00 inc. Graphics Software.

WILLIAM STUART SYSTEMS __
Dower House, Biliercay Road. Herongate. Brentwood. Essex
- QM‘aESD Tel {0277) 810244

Barclaycard/ Access welcome

URGENTLY WANTED. ETIs April, May,
November 1972. Good price paid. T.
Sheridan, 19 Maze Green, Bishop’s Stort-
ford, Herts. Tel: (0279) 54675 or 01-242
1055.

FLASHING RED L.E.D.s 89p. Small Reed
Switches, 10p. Magnets 7p. Large 6V DC
Electronic Buzzers 99p. Postage 18p.
Grimsby Electronics, Lambert Road, Grlmsby
Humberside (Retall Shop).

Electronic kits for the thrifty!
Build 50 Interesting Projects on a P.C. Chassis with
surplus components from your “'Spares-Box."’

EXPERIMENTER’'S
PRINTED CGIRCUIT KIT

Contents: 4 small boards to suit the enclosed designs.

Etching Powder, Resist Paint, Solvent. Degreaser and;.

Etching Instructions; also 50 Circutt diagrams, Chassis'
Plans and Layouts for simple Crystal Sets, Transistor
Radios, Transmitters, Amplifiers, Intercoms., Radio
Control, Metal Detector, Photoelectric and Ultrasonic
Alarms, "'Perpetual Motions™', Light-Beam Telephone
Instruments, Testers, Gadgets, etc., you can build at
negligible cost with “'Surplus’’ or reclaimed parts and
transistars 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, Latchung Relay,
Chassis Board, Case, Screws and full instructions.

Price. £4.50 Postage and Packing 50p.

OPTIGAL KIT

A kit of parts to build an 1.R. folded-beam Projector and
Recewver 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 togethar make an Invisible-Beam Alarm.

EXPERIMENTAL ELECTRONICS
335 Battersea Park Road, London SW11 4SL
Send SAE for fuil details of ali kits and circuits

BARGAINS FOR THE
ELECTRONIC HANDYMAN
‘BRANDED LED DIGITAL

ALARM GI.OGKS

) @ &)

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 £7.98 inc. V.A.T.

(3) With integral luxury light and repeat alarm atsc as
featured in most major U.K. Mail Order catalogues
S.R'S.P. of £32.00—oftfered at £7.45inc. V.A™ ~

" These will be sold as received from our customers wn

the existing fault(s) and without guarantee.
Discounts available on large bulk purcham

PRESCOTT CLOCK AND
WATCH COMPANY LIMITED

_Prescott House_Humber Roed, London NW2 6ER

MSF CLOCK

NEW! Shows Date, Hours, Minutes, Seconds. 8 digit |

LED — larger digits for Hours and Minutes, also parallet
BCD output, auto-reset after power faiiure, auto
GMT/BST and leap year, 5xBx15¢cm, built-in antenna,
TIME SIGNAL accuracy. £48.80.

60KHz MSF Receiver, serial data output, £13.70.
V.L.F.? EXPLORE 10-150KHz. Receiver £10.70.
MAKE UP YOUR OWN TUNES on a Programmable
Chime — new carol each day? £23.50 less speaker.
Each fun-to-build kit includes all parts, printed circuit,
case, instructions, postage etc. money back assurance
so SEND off NOW.

CAMBRIDGE KITS
45 (TZ) Oid School Lane, Miiton, Cambridge

PLEASE MENTION

ETl

WHEN REPLYING
TO ADVERTS
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SITUATION VACANT

ELECTRONIC
ENGINEERS

We are looking for a number of
engineers (male/female) to work with
electronic equipment at our premises
in the London Area and for small
numbers of vacancies in Belfast
and Bristol. Initial Salary

£5170 to £5620 in London

£4720 to £5170 elsewhere
Plus additional payments for shift or
irregular hour working.
Applicants should have a Degree,
HND or HNC in Electronic or Electrical
Engineering or Applied Phy51cs
OR
A City & Guilds Full Technological
Certificate in Telecommunications
(Course 271)
All our engineering staff receive
comprehensive training,so experience
is not essential.
Write for further information and
application form to: The Engineering
Recruitment Officer, BBC,
Broadcasting House, L. London W1A 1AA,
Quoting Ref: 79.E.4119/ET.

'B/B/C|

CLASSIFIED
ADVERTISEMENTS

CONTACT

KATE SMITH
ETI

145 CHARING
CROSS ROAD
LONDON,
WC2H OEE

FOR RATES
SEE PAGE 119

AD INDEX

AJD DIRECT SUPPLIES .
AMBIT INTERNATIONAL
AUDIO ELECTRONICS

B. BAMBER

GREENBANK
GREENWELD

HAMEG LTD.
HARVELEC
BK ELECTRONICS HENRY'S
B.N.R.S.
S. & R, BREWSTER
BUTTERWORTHS
CALGULATOR SALES AND
SERVICE
CAMBRIDGE LEARNING
CHILTMEAD
CHROMASONICS
CHROMATRONICS
CLEF PRODUCTS
CODESPEED 96
COMP, COMP, COMP 103, 122 & 123
CRIMSON ELEKTRIK

C.S.C. ,
DELTATECH&CO ........
E.D.A.

- LB ELECTRONICS

LEYTRONICS
LOTUS SOUND
MAGNUM AUDIO
MAPLIN
MARSHALLS
MENOCREST
METAC

MICRO CIRCUITS
MICRODIGITAL
MINIKITS .
MONOLITH
MOUNTAINDENE
NASCOM
NEWBEAR

114 & 115
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ELECTROVALUE .

ILP ELECTRONIGS
INTEGRATED CIRCUITS
LASGAR ELECTRONICS

ERC IR I = u e za

GR INTERNATIONAL
GMT ELECTRONICS

... 104& 105

neaues IR

L &B ELECTRONICS

E. R. NICHOLLS

NIC MODELS ......

T. POWELL

POWERTRAN COMPUTERS .. 117
POWERTRAN ELECTRONICS 2&38
PROGRESSIVE RADIO

PROTON ELECTRONICS

J. W. RIMMER 53 .
ROGER SQUIRE’S DISGO CENTRE 96
ROMANE ELECTRONICS

R.T.V.C.

SERVIGE TRADING

STEVENSON

STRATHAND

SURETRON

SWANLEY

TANDY

TECHNOMATIC

TELERADIO

TEMPUS

TK ELECTRONICS

TRANSAM,

TRIDENT EXHIBITIONS

VERO ELECTRONICS

VIDEOTIME PRODUCTS

* WATFORD ELECTRONICS

WILMSLOW AUDIO

121
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PET COSTS LESS
AT COMP and it's

8K — Comes complete with

a pedigree integral cassette deck

Full manuals
supplied. Powerful 8K Microsoft Basic in ROM.
Masses of software available — £489 + VAT
16K — Same as above but with new
improved keyboard and cassette supplied
as extra. Machine code monitor on board
so you can program in 6502 machine
code — £580 + VAT E
32K — for a little extra get 32K memory
providing greater storage capacity for
programs or data — £690 + VAT
External Cassette deck for 8K, 16K or 32K — £55 + VAT
complete with cable and connector.

FULL RANGE OF PETSOFT
SOFTWARE NOW AVAILABLE

g“? SORCERER SPEAKS
- YOUR LANGUAGE /855~

~._ For personal or business use. The
best value for money around.
= 512 by 256 point screen
resolution * 16K or 32K
.. User RAM x Centronics
~._ Parallel Port" « RS232C Serial
\\Port * Composite IV peak to peak vided
% <output T.V. output supplied as extra. # 64
. (’}programmable graphics + 84 standard PET
» .~ 2 graphics # 79 key keyboard including 16 key
numeric keypad. & Expansion bus for
X , 5 connection to S100 Expansion Box.
Progessing 16K Sorcerer — £690.00 + VAT
Lacjan 32K Sorcerer — £790.00 + VAT

Development Pac =
now available. $100 Expansion Box — £210 + VAT

Word Processing Pac — £70 + VAT  Development Pac — £70 + VAT

ITHE TRS80  (Special Scoop)

Low Priced, Ready
to §o! ]

PLUGS INTO YOUR OWN TV
Use your own cassette

LEVEL 1l 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 Jl programming manuals, and special lead that enables you to connect
direct into your own television.

Special features of Level || Basic enable you to:-

- Set or reset,any poini 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 centrol — 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

FULL RANGE OF TRS80

SOF TWARE NOW AVAILABLE

PET Connector — £49

The DP 8000 prints the $6-character ASCi|
: = set in single or double width at 84 lines
per minute. ® The unit operates bi-
J directionally to print a 9 x

matrix on
multiple copy, pin-feed plain paper. @
This model accepts RS-232C or current
loop serial data at baud rates switchable
from 110 to 9600 and Paraliel Bit data in-
put at over 1000 characters per second.
® Standard storage capacity of 256 characters ® Other features include Out
of Paper Detector, Top of Form Programming and Skip Over Perforation Control.

ANAQEX DP8000 v £540 - v

SR R
* Full colour — UHF output » Audio cassette tape interface » Up to 48K
RAM on board » BASIC in ROM (graphics commands include COLOUR =

VLIN, HLIN, PLOT and SCRN) » Buiit in loudspeaker = Buckets of software

available » Disk System (110K byte per drive — inciudes controlier}

only £426 + VAT EX.STOCK

- 12 BLACK & WHITE
video 100 ::'+
. MONITOR
L — \\: Ideal for home, personal and business computer systems
B ® 12" diagonal video monitor
® Composite video input

® Compatible with many computer systems
® Solid-state circuitry for a stable & sharp

COMP PRO Mixer

Professional audio
mixer that you can build yourself and save over £100.

i 6 into 2 with full equalization and
i echo, cve and pan controls.

7 All you need for your own
i recording studio is a stereo tape or
i cassette recorder.

This superb mixer kit has slider
faders, level meters and
additional auxilliary inputs.

Only £99.90 plus VAT for
complete kit Plus FREE power

supply valued at £25.00

Ideal for
DISCOS STAGE MIXING HOME STUDIOS
AND MANY OTHER APPLICATIONS

C

|

RY PR

ARR

picture
® Video bandwidth - 12MHz + 3DB

® Input impedance - 75 Ohms
® Resolution - 650 lines Minimum In Central
80% of CRT; 550 Lines Minimum beyond

central 80%. ol £79 -

SHORT C12 CASSETTES For

COMPUTER PROGRAMMES 10 for £4.00

MODULATORS UHF Channel 36

Standard 6 meg band width £2.25

High Quality 8 meg band width £4.90 ~5T0°%

HIRE PURCHASE AVAILABLE THROUGH
’ HODGE FINANCE.

SEND S.A.E. FOR APPLICATION FORM.

JUST COMPARE OUR CASH AND
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EUROPES FASTEST SELLING ONE BOARD COMPUTER — k SAMPLE TAPE
AS SEEN IN » JUST CHECK THE SPEC'S. WITH EXTENDED

P.E. AUGUST, SEPTEMBER ' MACHINE CODE MONITOR
OCTOBER 1979 MPU KIT UK]O] AND DISSASSEMBLER

INCLUDED FREE

LOW COST SUPERBOARD INKITFORM

The Compukit UK101 has

i 4 ! rd’ should have. i .
g 2O ¢ = Simple Soldering due to clear and
* Uses ultra-powerful 6502 microprocessor A h J "
* 50Hz Frame refresh for steady clear picture i consise instructions complled by
(US A. products with 60Hz frame refresh always ; 5 | Dr. A.A. Berk, BSc.PhD
results in jittery displays) N c g A i b
* 48 chars by 16 lines — 1K memory mapped video il
system providing high speed access to screen display - F13 Y LE &
enabling animated games and graphs k £ NO EXTRAS NEEDED JUST HIT
* Extensive 256 character set which inciudes full | : i S 1 Z 1 3
upper and lower case alphanumernics. Greek symbols ) g i RETURN AND GO.
for mathematical constants and numerous graphic
characters enabting you to form almost any shape you
desire anywhere on the screen ] .
* Video output and UHF Highgrade modulator (8Mz : : : Build, understand, and program your
Bandwidth) which connects direct to the aerial socket '3 own computer for °n|y a small
of your T.V. Channe! 36 UHF 3 4 " S . .
*  Fully stabilised 5V power supply including trans. . o F outlay.
former on board . g e c i ;R o
* -Standard KANSAS city tape interface providing
high reliability program storage — use on any

standard domestic tape or cassette recorder : oy KiT ONLY £219 + VAT

e*xtradK user RAM expandable to 8K on board £49 : s g o v 1 |nclud|ng RF Modulator & Power

* 40 line erpansign lnteéface spc,kelﬁnK%O:bd fOé | 5w ‘ . supply.

attachment of extender card containing an Frig

disk controller. (Ohio Scientific compatible) E 3 ’ Absolutely no extras.

* 6502 machine code accessible through powerful

2K machine code monitor on board.

* High quality thru plated P.C.B. with all IC's Available ready assembled and

mounted on sockets. "8K Microsoft Basic means conversion to

* .Professional 52 Key keyboard in 3 colours — soft- and from Pet, Apple and Sorcerer easy. tested, ready to go for

ware polled meaning that ail debouncing and key Many compatible pro%rams already in print £269

decoding done in software SPECIAL CHARACTERS + VAT
@ Erases line being typed, then provides

COMMANDS carriage return, line feed.

CONT LIST NEW NULL RUN Erases last character typed. FUNCTIONS

STATEMENTS: CR Carriage Return — must be at the end of ~ ABS(X) ATN(X) COS(X)  EXP(X)

CLEAR DATA DEF DiM END  FOR  gach line. LOGIX} PEEK( POS(}  RND(X)

;' GOTO GOSUB IF.GOTO IF THEN INPUT LET i Separates statements on a line SPCtly SQR{X) TAB(H TAN(X)

‘ NEXT ON GOTO ON.GOSUB POKE  PRINT REAC CONTROL/C Execution or printing of a list FRE(XX)  INT(X)

REM ~ RESTORE RETURN  STOP is interrupted at the end of a line. SGNX)  SINGX)
EXPRESSIONS “BREAK IN LINE XXXX" is printed, in- USRI}
| OPERATORS I = dicatlr;gdline nyr?bder of next statement to be
- < : + executed or printed. STRING FUNCTIONS
_NOFENDIORAZE el RN GERIOFS togl CONTROL/O  No outputs occur until return ASCIX$) CHR$S(1) FRE(X$) LEFT$(XS.1)
VARIABLES made to command mode If an Input state-  RIGHTS(XS.)) STR$(X)
ABC Z and two letter vanables ment is encountered. either another LEN(XS) MIDSXS.| 4
The above can all be subscripted when used 1n an CONTROL/Q is typed, or an error occurs VAL&S? {
array String variables use above names plus $e g A$ ? Equivakent to PRINT

COLOUR ADD-ON CARD AVAILABLE SOON

Enables you to choose your foreground the background colour anywhere on the screen. Flash any character on the screen at will. Ful|
documentation and parts in kit form.

THE ATARI VIDEO COMUTER SYSTEM

Atari's Video Computer System now offers more than 1300 different game 8

variations and options in twenty great Game Program™ cartridges!
Have fun while you sharpen your mental and physical coordination. g
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You can play rousing, chaltenging, sophisticated video games, the \\P«“

games that made Atari famous.

You'll have thrill after thrill, whether you're in the thick of a dogfight, screeching around a racetrack,
or dodging astercids in an alien galaxy. With crisp bright color (on color TV) and incredible. true-to-
life sound effects. With special circuits to protect your TV.

Cartridges now available in stock:

Basic Maths — Hunt & Score* — Space War — 0
Video Olympics — Outlaw — Surround — Sky Diver q_‘\?»-g‘;
Basket Ball — Air Sea Battle — Black Jack — Breakout gal!
*Codebreaker — Miniature Golf. N
Extra Paddle Controllers — £14.90 + VAT

*Keyboard Controllers — £16.90 + VAT

SPECIAL OFFER WHILE STOCKS LAST:

Free extra cartridge of your choice please state 1st 2nd and 3rd preference.

INOOTVIVO 6.

Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make
chegues and postal orders payable to COMPSHOP LTD., or phone your order quoting
BARCLAYCARD, ACCESS, DINERS CARD or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
Telephone: 01-441 2922 (Sales) 01-449 6596
OPEN - 10 am - 7 pm — Monday to Saturday E“Mp COMPUTER
MNOW OPEN ALL DAY SUNDAY — For Shop Sales Only ¥ COMPONENTS
Close to New Barnet BR Station — Moorgate Line. (Part of the Compshop Ltd. Group)




~ Postthis ~ - \
h coupon now for your -
/ copy of our 1979-80 ﬁ
/ catalogue price 70p. -
/ ﬁ Please send me a copy of your 280 page 0
; catalogue. | enclose 70p (plus 37p p&np).

/ O It} am not completely satisfied | may return the ﬁ
i catalogue to you and have my money refunded.

{ o you live outside the U.K. send £1.35 or ten
{ international Reply Coupons.

O . lenclose £1.07 : e

Mobile amateur radio, TV and FM

nNAME

aerials plus lots of accessories are ~  ADDRESS

described in our catalogue.

A 63-key ASC!l keyboard with 625-line
TV interface, 4-page memory and
microprocessor interface. Details in
our catalogue.

i
i
" ~ A digitally controlled stereo |
{ synthesiser the 56008 with more h
facilities than almost anything up to . ]
£3,000. Build it yourself for less than . Ahi-fi stereo tuner with medium and
3 £700. Full specification in our ] long wave, FM stereo and UHF TV
Our catalogue even includes some catalogue. sound! Full construction details in our.
popular car accessories at marvellous
prices.

1 W
Al O oy
e ﬁo{(‘,ew\\\’\“a\-\o“"‘ ‘(\B %\\(\eS
o ere ' demoﬁ“gmm\e‘
Q

A 10-channel stereo graphic equaliser
with a quality specification at an
unbeatable price when you build it
yourself. Full specification in our
catalogue.

A superb technical bookshop in your
home! All you need is our catalogue.
A superb range of microphones and Post the coupon now!

accessories at really low prices.

Take a look in our catalogue—send the
‘coupon now!

These are just some of the metal cases
we stock. There are dozens of plastic i {
ones to choose from as well. l
See pages 52 to 57 of our catalogue.

%
Amassive new ii‘ |
!

catalogue from

Maplin that's even An attractive mains alarm clock with / ]
?Ag%eg(?'g?ebﬁ;%il radio switching function and battery i Add-on bass pedal unit for organs.
ever buy electronic back up! Complete kit with case only } Has excellent bass guitar stop for
tCyOrmJonenttsl. thsis | £15.92 (incl. VAT & p & p) MA1023 1’ %mta%stsﬁaccpmpanm:elnt.
\eone catalogue - : o ] ecification in our catalogue.
ot o] module only £8.42 (incl. VAT). - P 4
without. Quer 280 = o
: pa‘ges = siqme infull
colour-itsa k =
Corgprehenstve All mail to:—
e to electio . .
iy n'l R n PO. Box 3, Rayleigh, Essex SS6 8LR.
wundreds 0 .
piolographs and : \ Telephone: Southend (0702) 554155.
lHustrations ar 2 N
pageafter pageof Shop: 284 London Road, Westcliff-on-Sea, Essex.
nvaluable data. 3 (C‘OSEd on Monday)

Our bi-monthly newsletter contains guaranteed pncesj ELECT RON'C SUPPL'ES LTD Telephone: Southend (0702) 554000.

special offers and all the latest news from Maphn



NEWS:Digest

i 11,11 RU
We are now stockists for these world famous fully guaranteed (2 years guarantee on all C re -
~odules) Pre amps, Amplifiers & Power Supplies. O Ops P
HY5 Preamp. 500mV RMS £4.75; HY120 Power Amp. B0W RMS/8( £15.4OE o, i
HY30 Amplfier. 15W RMS/80 £4.95;  HY200 Power Amp. 120W RMS/80 £18.50; Bllme 1
HY50 Amplitier. 25W RMS/8Q £7.25;  HY400 Power Amp. 240W RMS /40 £27.50. Icrowave
-5 POWER SUPPLIES Walmore Electronics have in- .
Zon HY30 £6.38 O L
R e AEae o] £8.18 troduced a new range of trans- ven LeakKage
PSU70 — Drives 2 x H120s ﬂ g-;g former cores for switched mode -
RSUIOOIaNEIHN200 By - : ower supplies. The range in- D 't 't r
HY HY400 . £22.99 p D 1S ewecto
3 FOllE0E SRR odiogens cludes toroidal cores and three
3 SWITC "| SLIDE 250V: sizes of E core. This has proved to be a very
OHI T 1A DPDT 1 : R
o SUPERBOA(I;I? "£1 88.01 Sgggw . 250\’.,, 1A'DPDT c/over 13 The cores are made from iron popular project. We've had alot
i — [=DEST) 0 DAL Mk powder, the advantage over of inquiries about the diode
Yes, Mling this popular single board . 3 5 . . N , .
Tvetocamputar 2t the giveaway brice of £188.00 bue | 4poleon/oft  Bdp | Lo oo ferrite being that high satura used. If you're having trouble
0 the recent devatuation of US Doélaraggnns;fls:eyr;ag; Spring loaded tion flux density is maintained flndlng one, you can get it from
e Netany. we sioh 6 pos s prce acuanisge on | SUBMINTOGGLE | SPSTon/ofi 80 to unit operating temperatures. Brian J. Reed, 161 St. John’s
fo our cusiomers. Buy now (o puoi dsapRORMEY | SpSTansori  SAp. | DPOTGTag  88p Because of this, inductors can Hill, Battersea, London SW11
Pound. Superboasd I is supplied fully assembled and g‘;gﬁ:’;‘; .'):: MINIATURE also often be reduced in size. 1TQ. Mr Reed’s catalogue is 75p
e e e e e wh prorarmes, | DPDTnweorr 70p | Poniocking The use of a distributed gap a large stamped (27p) ad-
Requires +5V at 3A acid a Video MunlmsrhorTun}I\ RnF DFDTBiased  118p ° p, Break 25p enables a reduction to be made dressed envelope. If you just
Convertor to be up and running. Data sheet supplie . i Make i S h. 5 . a
W can also supply the RF Convertor and Power Supply :3:::‘; S;pé‘:’&ﬁ:m;ﬁy;x;‘;‘_ in the external .flllX leakage. want one d]ode’ send 30p 4+ a
inKitform or ready-bulll 4k Swric FAM — on | modawup® & wafers, 7% Other core materials need large 10ps.a.e.
icrosol - L . i L !
BOARD expandable to BK. Full 53 Key Keyboard with R o lumped air gaps to maintain
Upper/ Lower Case & User programemabillty and 2 1ot | .. 25/6 way. 3p/4 way. 4p/ 3 way. 6p/2 way incremental inductance at high
more. See it for yourself. Continuous demonstration on a7p DC bias levels O Or ee
at our retail shop. Spacer and Screen 5p y )
oy o Torestess cose (00 R A e o (61 wavd Also from Walmore are three
B 8 o . 0 .
Power Supply Kit with RF Modulator a8 pole/2 to 4 way. ,,p(‘,’,e,f,oaway ip new ranges of power Darling- ‘ Ontroller
Exire K g ROTARY: Manns 250 AC 4 Amp __ 45 ton transistors in TO-92 minia-
CRYSTALS TRANSFORMERS éh!:;!‘r;s‘i’rém A220 240V) ALUM PANEL ture plastic packages. The de- Let’s see if we can get it right
st : i Unitrode types this time. The unmarked resis-
455KHz 383 §. BVA: 6V-.5A 6V-5A; OV-4A OV-4A; 12V, 3A_ BOXES* | METERS* vices are ni yp b
1MH 323 12V 3A 15V-.26A 156V- 25A 195 p 1 n
e B BRI | S VAL Tl nilesniie | tobe(Orente el
:gw‘m ggg ,_ ;gx EaiAA 12V54; 15v-4A° 15\;23»\ 22ov :A T 3 1 current gain o a collec- page 4¢ ’
18MH; 333 | 24VA:6V1 5A 6Y.1.54 8v-138 G ok, | Zeenaii | 3omm tor current of 3A and a satura- Now, if we take the overlay
19:32Mr 362 | 12V-14 12V-TA; 15V-84 15;/55,\&4%0%&? P ,85,,\ tion voltage of only 1V5 at 3V. latzellmg on page 49 as correct,
I76am " 333 | SOVA: 6V-48 6v-4A: 9v-2.54 V.2 ba: LA Ok a2yl 70 | 0-5004A They are planar NPN devices, let’s alter the circuit diagram to
357954M 195 | .12V-2A; 15V-15A 15V-1.54; 20V-1.24 20v- { 2xS¥xin® 88 | 7 00 each consisting of a two tran- agree with it. The first column
o P Sy oppap) | B2’ 98 SomA sistor circuit on a single shows the published resistor
SOMHg 388 [ 10OVA 2BUO20VIA a1 SE0R0ppEeL | S0 ids | 0 i0oma monolithic clip which also in- labelling and the second col-
P e | g mioan WS | e B (SR cludes an integral bias resistor | umn shows the corrected ver-
7. -1 -1.25A; 50V- H P Vax3" i i i
8'86723M 323 | (60p p&p). (N.B. p&p charge to be added above }%g (;? N5 gg?v gmd protective dlode..Each type sion.
oM, aa] Qunnormal pogtelicharge.) 12x8x3" 268 | 0-50V AC is specified according to its
10.7MHz 323 VDLTAGE n[(;uu\mns O:300ViAe maximum collector-emitter R10 R11
12978 1Mz 300 OPTO vy voltage — 60V for the 506, 30V R11 RI3
2 1 4 2 i L each
1BMH: 323 13& ;3?2 :,,;';: ;3?3 2ot 475p for the 508 and 120V for the 510. R13 R14
18.432M 323 ELECTRONICS |
200MH: 323 |1ov ;g‘,g b = - . These new Darlingtons are R14 RI15 )
27648M 323 | 4" 0330 Plastic Casirg EDSRanCIEST 3 e ideally suited to' pulse power Also, a resistor has been omit-
00.00MH: 323 v, oo B 705 7 menom 17 o 00 applications in power supplies, ted from the circuit diagram.
—oem——=isv 7815 esp 7915 75 | 11558 S ped 14 595p each printers, solid state relays, etc. R10, a 2M2 resistor, should be
Aoy, 2818 [5se 7918 78p ] 27 Green, Yeliow The new ranges of cores and shown between pin 2 of IC4 and
24V 7824  65p or Amber 18 7 Segment Dlsplays A N he OV li A lel ith
100mA 1092 Flasic Casing | Scuare LeDs. Red, TILIOT power Darlingtons are avail- the ine ie in parallel wi
By S o i L :gg able from Walmore Electronics, C5. These changes in resistor
5 8y 7882 30p }isac0 255 TIL321.5"CA 115 11-15 Betterton Street, Drury labelling also apply to the parts
tar Effect Unit; | 1oy 78112 30p 79112 85p {5epyy 120 TIL322 5°CC 115 L London WC2H 9BS list
Audio Display; | 15v 78L15 30p 79L16  65p I orp12 63 DL704 3"CC 99 ane, London b 1st.
DM800, Audio-{ 1M300H 170p LM327 270p | ORP6Y 85 DL707 .3'CA 99
phile Amp, LM305H 140p m723 38p §2N5777 45 DL747 .6 CA 180
*60W Amplifiar | LMI0SK 135 150000 a4 isoLators a-aomca  1ae
System. Train LM317K - 350p P’ e 5
LM323K 550p TDA1412 150p 4174 48 6" GreenCA 225
Controller. _LM325N 240p 78HO5 +5/5A 595p [TIL111/2 85
‘Send SAEplus iLM326N  240p 78HG +51t0 +24 TIL114 95 LCD 3': Digit 875
5p for list. . .esop ™17 110 LCD 4 Digit 975
323 128 } 1006 62 4045 145 | 4097 37: 4515 z59 4548 375 ? .
5 185 { 4007 1 4046 66| 4088 9 4516 52 4553 358
298 168 | 2008 55 | 4047 87 | 4099 145 Jas17 . 382 | 4554 150 T I R d
324 240 | 1009 30 | 4048 58 | 1160 78 4518 58 | 4555 a5 yplca ea er
326 290 { 401t0 27 | 4049 25 | 4161 78 {4519 55 4566 44
2 omian mime plie ol B o C "
1 5 I 45N 4558 105
347 148 | 4013 35 | 4052 a54 3174 82 {4522 149 4559 375 t t
348 186 | 1014 s5 | 4053 as] 4175 78 {4526 65 [ 4560 210 Ompe I Ion
352 228 | 4015 63 | 4054 110 | 4184 80 | 4527 152 4561 65
353 228 | 1016 25 | 1055 99 | 4208 670 | 1522 56 | ‘1562 375
365 651 2017 80 ] 4056 110 | 3309 670 ] 4529 145 4566 155 s .
386 :?, i1 80f 4057 165014410 670 | 4530 85| i569 280 We're interested to know what
401 4059 480 4531 135 572 2 8
368 (86} 4020 701 4060 90 | sa12e 1250 | 4532 67| (200 son our’readelrs think of us. We
0§ 1021 5. 4061 1200 412V 1050 | 4534 575 581 297
374 180 | 1022 8§01 4062 985 | 4215F 520 | 4536 365 3582 130 don t usua ly hear What readers
g;.;» ;gg 023 ZS 4063 110 mgv 2:3 1538 142§ 4583 75 think of themselves, though.
4024 1066 30 4539 105 4584 63 i i P
378 84| 2055 1| 2087 2a0|as22  aze|acay 13| iooe &2 Thls is what Mr. O’Donohoe
39 25|20 w00 aoe % 433 780| 4543 185 figures a typical ETI reader
4435 .
3%  230| 4028 50| 2070 13 aaa0 1275 UHF Modulat looks like. Wot — no sus-
393 230] 1039 - s4) s07 143450 260 oaulaior penders and stockings? You've
395 2181 4030 50| 1072 14] si51 220 £2.50 q 2
39 215) do31 150 40737 14 fuds2 0 sbattered my illusions, Mr.
N 4032 “80{ 4075 14.1 4490F 310 = H b ’
390 230} 1032 52l 4076 a7l ias0. 240] Wide Bandwidth O’Donohoe. Bu,t you've started
445 150} 4031 1.98] 2077 1a]-1501 15| modulator for C 2 something. Let’s see what the
447 144 o35 so] 3078 14} 1502 57 oathator 1or Lom- rest of you think (or hope) the
490 1804 4036 €£3.25{ 4081 1a] 4503 a2 t £4.70 L Ot ¥/ pe
g2 12l oy Twofiom  iafsos  gsf PULErS - typical ETI reader looks like. If
403 10 E e -
670 248§ 4039 320 4086 52| 1508 1.95 SPECIAL OFFER we get any photos that are
0 ¢ 4040 611 4083 1104 2510 SS ; printable, there could be a few
CMOSH] :0s7 60| a0z 35| 4511 80| 741 170 2114 439 ¥ o oy
ao00  iz) s0a2  sof 2083 @5]am2 70 p p free T shirts in the post.
4001 12§ 4043 46} 1095 48 | 4513 ;
4002 12,4044 46 | 10986 105 l:';hl 140 555 Zop 2708 675p
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Tecknowledge

The Mark Il FM Tun

DIY Hi-Fi will never seem the
same again. Ambit’s Mark Ili
tuner system is electrically and
visually superior to al} others.
Some options available,"but the
illustrated version with
reference series modules:
£149.00+ £22.35 VAT

With Hyperfi Series modules
£185.00 + £27 75 VAT

Precision construciion &
design of all parts
Time/frequency display
State of the art performance
with facilities for updates.
using modular plug in
systems.

Deviation level calibrator
for recording

All usual tuner features

#*

LW/MW/FM LCD Digital Frequency Display - July PW feature
Update your old radio, or build this into a new design, A S D
Or use 1t as a servicing aid - this low power unit with
LCD display reads direct frequency in kkMz/MHz, or
with usual AM/FM |F offsets for received frequency.
Low power LCD means no RF[ - 15-20mA at 9v even
with the divide by 100 prescalar. FM resolution is
100kHz, AM tkHz. Sensitivities better than 10mV LA
Complete kit £19.50 + £2.93 VAT, built and tested module £27.00 + £4.05VAT
Ambit stocks and distributes a wide range of frequency counter LS for all types of DFM-
part two of the catalogue contains details of the MSM5523/4/5/6 range, and the versatile
MSL2318 divide by ten or hundred prescalar 1C. The DFMT combined counter for AM,FiM
SW and direct/clock /stopwatch/timers - details available, but SAE please !

A multiband superhet tuner, constructed using a single IC for RF/IF processing - but with
all features you would expect of designs of far greater complexity. The FM sectton uses a
three section (air gang) tuned FET tunerhead, with ceramic |F fiiters and interstation mute;
AM' employs a double balanced mixer input stage, with mechanical |F filters - plus a BFO
and MOSFET product detector for CW/SSB. reception. Styled 1n a matching unit to the
Mark 111 FM only tuner, employing the same degree of care in mechanical design to enable
easy construction. MW/LW reception via a ferrite rod antenna
Electronics only (PCB and all components thereon)

Complete with digital frequency readout/clock-timer hardware £99.00 + £14.85 VAT
Complete with MA1023 clock/timer module with dial scale £66.00 + £9.90 VAT
Hardware packages are available separately if you wish to house your own designs in a
professional case structure Please deduct the cost of electronics from complete prices.

£33.00 + £4.95 VAT

PW SANDBANKS PI METAL LOCATOR | pApig and AUDIQ MODULES : Consistently the most advanced COMPONENTS FOR RADIO/COMMUNICATIONS/AUDIO/TV ete,
Maintaining our professional approach to | FGR EM As usual, Ambit brings you the latest and best, a small selection of which is shown
home constructor kits, we offer the pulse EF5588%11-3-D4 se‘rias: G“;ggiga.rri;ap mning,ball with oscillator output = in this adverti: The Ambit contain information on most of the
" Y . iy G ual gate F stages, bipolar mixer  £17.45 + 2.61VAT. | devices mentioned here - and an order for the new part three will ensure you stay up
'"d““"iz dsa"dk.’a“kfs : N°W‘|W”,h '”’e“d 5803 Dual gate RF/mixer stages, amplified LO out  £19.75 + 2.96VAT | with latest devel Data ying service described in pricelist info.
ton molded casing tor greatly improve; 5804 ‘Hyperfi’ series, with internal PIN diode age, RADIO ICs for FM vat | SL1600 series Audio preamps vatl
enviromental sealing. £37.00+£5.55vat and ultra wide range tuning system £24.95 +3.74VAT { caz080E 194 29 | SL1610 160 24 | LM381N 181 27| & 3
EF5402 4 stage varicap tuner with TDA1062 and LO CA3189E 45 37 L1611 1.60 24 LM382N 165 25|cogEe
VHF MONITOR RX Wf' T: P;-ESSE_Y 1c output. Uses FET/IC input. PIN age £10.75 + LBIVAT | Gatiatw 290 33 | sCioty veo 201 Khaem oo 2 nsE2
4/9 channel version of the PW design | FoR 30.200MH: ] ] HA11225 220 33 | SL1613 189 28 | kBaals 222 33|LEfg
but using standard {fundx9} crystals, and The EF series are available on special order to cover bands (usually approx SN76660N 0.75 11 | SL1620 217 33 | TDA1028 350 53|+ zgR
TOYO 8 pole crystal filter with matching 20% of the centre frequency) in the range described. Oetails in our price list. RADIO ICs for AM/FM | SL1621 2.17 33 TDA1029 3.50 53 8_ Tz i
transformers. Coil sets from our standard | FOR FM IFs at 10.7MHz TDA1090 335 56 gt"ggg :qug 2; 10:1074 375 s6i¢ E‘E'
bands from 40 to 200MHz 7030 single 6 pole linear phase fiker JF with HA1137£10.95 + 1.64VAT | TDA1083 195 29 -Audio power Wty
g"ge Ito‘cove; te kit £31 zg +£4.68vat 7130 two 6 pole lincar phase filter |F with CA3189E £16.25 + 244VAT | TDA1220 140 21 [ SL1625 217 33 | TRABXOM 075 11{®232>8
LT : -09va 7230 Hyperti IF, switched bandwidth, AGC {F preamp, linear phase IF AMPLIFIERS SL1626 244 37 | TBABIDAS 1.09 16 PEY: 2
P i ceramic filters with diode switched narrow filter £24.95+3.74VAT | kR4a0g - SL1630 1.62 24 | 1m380N 100 15|8NELE 5
MICROMARKET  OSTS overflow: 4406 050 07 I 55
MICROMARKET ) DECOOERS for MPX (STEREO) MC1350 120 18 | SC1640 1.89 28 | UInZ2B3 100 15[F e 8 E
553!’ 8212 230p |2102 170p, Various types, guarantesd the world's biggest and best ranges see Comms ics also gtég:a 12§§ ‘2”8 TDA2002 195 29 ﬁ 2E §
S0 i LARSHOLT FM TUNERSETS COMMUNICATIONS | SU6850 320 48 | moaand, 229 ldseg
o 7252 MOSFET front end cambined with CA3089 IF £26.50 +3.97VAT | Kg4412 255 38 ey E 5 2 299 4
400p | 8228 7252 JFET front end, combined with IF and decoder £26.50 +3.97VAT | k4413 278 41 o7 312 47 | FETs, MOSFETS, bipolars.
(3;2(5): ggg; EM/AM _tuning synthesiser, see details elsewhere in th is advertisement SD6000 3.75 56 mg;zga 1130 12% and various others: see PL
Remember all OSTS stocks are obtained from BS9000 approved solrces - your s MORE FROM THE GENERAL AMBIT CATALOGUE RANGES:
assurance that all devices are very best first quality: commercial types. Some LPSN 2 g §n4 ]nn Varicap tuning diodes for AM/FM/TV - MPU controllable digital fra
TTL is presently in great demand, so please check by phone before ardering . é ={ 4000 1 4522 149 {1.9v AM tuning (Cr 15:1} from TOKO— s_———gyn(hesiser PCB. Preliminar, g
5 L rv:
: WS 400y 17 J4528 102 |KV1211 doubls matched 175p 26p vat| Sariatoias ool eeatre
TiL:Stundard AND LP SchottkY 2o B2 i i [ 1 iz e 58 S oot
pence ¥ [ riple snap-apal P pvatl tor maximum speed of cperation.
> . N 5, [ VOLTAGE REGS: 22 > gggg ;g gggg :?g MVAM115  single 15v  105p 16p vat| Multiple rime constant fiiters,
2|3 N »1Z & | 7800 series 1amp pos 950 |2 2| Goop 55 [ 2239 119 mvxxmns single 25v  105p 16p vat| suitable for AM/FM and cther
. 2|3 S i < { 7900 series 1Amp neg 100p | & 4010 58 |acas 369 VAM2 double 25v 148p 22pvat communications/generator
7800} 1320 [ 7472 | 28 74142 P65 74257 108 | 78Mseries :Amppos 90p [T Rt 4011 17 |4css 153 |5E204/104 double FM  40p  6p vat | applications. Not for beginrers
7401 |13120| 7473 | 32|38 | 74143 B2 74360 153 | 78LCP 100mA 3Bp 0| 4012 17 [assg 117 {pal9?, singls AFCetc 300 4pvat | Full preliminary data package
7402 {14(20 7472 | 27138 | [74144 Bi2 74273 124 | 78MGT2C vansble  175p  |W =1 4013 55 BA121/ITT210single afe 30p 4pvat | £1+ SAE. No phone enquiries
743?{ e B 72145 [65B7 | rasns 120 | 79MGT2C varioble 1750 |O &) 4014 9o :ggg g;g BB10SB single UHF 40p Bpvat | answered on this system for the
7404 |1424| 7476 | 37|38 | 74147 {175 74293 95 | 723CNvariable IC  65p | €} 4016 52 |asee 159 |P!N DIODES, BANDSWITCH types time being. Watch this space.......
7405 | 18{26{ 7478 | |38 74148 109 191 | 74365 49 y NES50 73p k5§ 4017 80 {4ses 281 [BA479  PINattenuator 35p Spvar | Prolected cost of the cont
7406 |38 7480 | 48 74150 | 98 74366 49 | L200variable Vand | 196p |[m 3] 4018 80 |ssee 303 |TDA1061Pi-formatten. 95p 14pvat | PCB less than £30: camo
7409 [17)24] 748186 74151 | 8482 | 74367 43 “MAINS EMI FILTERS o] 4019 60 las72 25 |BATB2 Bandswitch  21p Jpvar | two m;"i“'“f cona
7410 (15/24 | 7482 | 69 74153 | 64 B4 74368 49 | 185 etc approved typss) L=l 4020 93 Jasgs g3 |4/ RF semiconductors stacked in gepth. | Phase detector, mu.
7411 | 20|24 | 7485 [104{99 74154 | 9% 74373 77" | g w| 4021 82 l4sgs 100 |Prease ask for quantity pricing details. filter/integrators
7412 |17 7486 40 74155 | 54 110 | 74374 77 SMETNIL " 1CTLA5515 D| 4022 90
7413 |30 7489 X5 74156 | 80110 | 74377 124 canaedtan 483 |T Al 4023 77 fLINEARS TOP GRADE LEDS by AEG: PRICES ARE EXC. VAT (add 15%
7413 |51 7490( 33 74157 | 67565 | 74379 130 | 6 AmpiniEC 583 Q| 4024 76 JCA3130E 84 | SIZE Red Green Yello Orang  Quantty discounts for LEDs:
7415 | |24 ] 7491|76fi10{ [74158 60 | 74303 140 | § Amp wirein 387 T Wl 4025 17 [CA3130T 90 | Smm 14p 160 150 20p 10 per type - less 105
7416 |30 | 7492| 38|78 74159 210 {Toroid cores in Cat no. 2} = 2| 4026 180 |caztace 3mm 13p 15p 18p 19p 100 per type - less 30%;
7417 (30 7493 | 32199 74160 | 82130 | MISC. Counter/timer, scalar devices............ . | 4027 65 |CA3140T 72 | 2%x5 17p 20p 20p 24p 100 mix in 10s - less 25%
7421 |2912a | 7avsacsloo | |7alor | fi%o |NESES 3 Nesss e wesss teow <% 4028 72 fLUS0IAN € | FUTARAFLUORESGENT VACULM DISPLAYS for GLOGK: e
i) clock display {static drive} witl ags et
7423127} | 7496 58120| 74163 | 92178 | G5HQOOC divide by 10711 to 320MHz ~ 780p |w | 4030 58 JLM333N 66 | 5.703  DFM gisplay for MSMS525 LS| counter  £9.45 < 1.42 vat
7425 |27| | 7497 186[ 7416411041130 | 110900C divice by 10/11 10 650MHz  1a00p |© | 4035 120 LM348N 186 | 1706 5 digit DFM display (Gl AY58100] mpxec £8.75 +1.46 sat
7426 | 127 5 4q 0% series \ | 74165 |105 8629 divide by 100 to 175MHz min 4200 (3 G| 4040 83 JLM3V0ON 60 | 5505 F5is FILTERs, CHOKES, stc for AM FM TV commer
7427 | 27|29 74167 | 20 wi 10/100 He mi &l 4042 85 }709HC 64 X
selan ] 74107 321387 74000 00 | MSL2318 divide by 10/100 to 175MHz min 420p |3 &1 4042 A s | Ty s Tmm _ 10mm | Please add VAT Z15%
7425 74109 |63[38 ICM721661PI : B decade 10MHz DFM counter . |X 3| 4043 85 C 36 | AWTE S6p "33p 30p Various for 1Gs, transistor etc
7430 | 17|24 74170 |230{200 - ) v 5 Bl 20aa s0 br1omc o5 b i . transi .
74110 |54(54 and full function timer, with direct drive for an o FM IF 55p 33 33p Various for 1Cs, transistor etc.
7432 | 25/24 74172 625 . = 4046 130 [710pC 59 P 1Cs. trar b
7437 |a0|24 | 74111 {68 74173 | g7{120 | LED dispiay (mpx). Uses 10MHz xtal 1982p 2| 048 50 1723CN 65 SW coils 33p Two impadance series
7438 | 33124 74112 38 74175 871110 | ICM7217AIBI ; 4 decade programmable go 4049 55 741CH 56 OSC cotls 55p 33p 33p For Lv "“BY'SW
7440 | 17|28 | 74013 38 74176 | 75 counter with direct LED drive 950p 1T Ol 4050 55 §7410N 27 TV vif/sif 35p
& | A W
7441 |74 74114 38 74177 78 ICM7207 clock puise generator 495p  |w» 6] 4051 65 Jra7Cn 70 Various coils in the range 20kHz to 300MHz - see TOKO catalogue
7442 | 70|90 | 78116 198 74181 [165(350 | 1CM7208 : 7 dacade tounter display 14950 |4 5] 4052 65 [7a8CN 36 CERAMIC and MECHANICAL FILTERS tinc MURATA TYPES]
7443 115 74118 | B3 74183 210 1 1CM7106CP: LCD DVM (3% digit) 955p |5 O 4053 65 |NE53IN 105 | CFT465B/ CFTA55C 60p; CFXO014 -130p: CFU455C - B5p
il 74120 |115 74184 1135 ICM7106CPK : evaluatian kit for 7108 24.80 1= wl 403z 735 CFTA70C - 80p; CFU470C -65p
74121 |25 74185 124 ICM7107CP : LED DVM (3% digit] 955p 1T | 4000 663 fv 1spLAYS| MURATA CFU455H and CFU4S5F cermic Slcek filters  1.95ea
7408 (94 G SEG O Ys
74122 |46 74188 1275 ICM7107CPK : LED DVMkitfor 71072085 | Wl s080 115 fam g MURATA CFM455 series ladder fitters. D,E,F,G,H bandwidths
7446 |94 T 5082 series.......
7447 |82|8a | 74123 45” 74190 92 | OKI MSM5523/4 : LED/Fluorescent display ==} 4063 109 JRed 7650 233p| available now (20,16,12,8,6 kH2} £8.35 2 irmeral encapsulated)
7448 |56]99 ;2}54 a8laq | 74192 1105180 | driver IC tor time/timer/stopwatch/ AM/FM <. | 4066 53 7653 233p| SFDA55B, SFDA70R, SFDA472B 85p e
7449 99 2 74193 |105{180 | received frequency display and direct counter k| 4068 25 [Qvell 7660 233p| CFM2 series mechanical ¢lements types A.8.C.D 14-10k Hz Lbandwidth)
7451 117|2a | 74126 57144 | 74194 [105 {use MSL 2318 prescalar) inc Crystal 1400p |z O} a069 20 7663 233p 2 - 65p va. As used in RCME feature)
7453 {17 ;:}gg ;g g | 74196 | 99110 | MSMS525 ; AM/FM 'tf?geﬂcv only e & Z| 2070 20 lGm 7670 233p) MULTIPLEX/PILOT TONE FILTERS. F1 IF FILTERS (see cat andi]
7454 11724 | 7943 ?40 74197 110 { for "uu;ssﬂ"t d'swvs LT0'61 e xtat ob | 4071 20 7673 233p! CFSE10.7/SFET10.7 - stereo FNi IF ceramec filters (sim FM4 erc) 50p
7455 | 3524 6 74198 | 150 MS19026 AxIMSNS528lbutifor LG 1100p 4072 20 |Faischild FND | CFSB10.7/SFE10.7MJ - mono band. idth ceramic FM IF filters 50
74138 50 4 digit LCD for ICM7106 or MSM5526  1100p |$ 9 "
7460 |17 24139 0 | 74193 |160 igi o o N P 1& w| 4073 20 500/507 150p | SFE1D.7ML - ultra linear phase straz ceramic IF filters 70p
7463 | h2af TH1R )% | 29247 20| 12ILED (LZImSmm; ey et G 3‘3{); B 078120 CDA10.7 - 10.7MHz ceramic discrimmnator “for CA3089 etc]  70p
7470 28 ar specify). Kit e F 71

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, heatsink £4.10+0.61.

FM radio control system crystals £3.75 pair inc VAT (Sept. on). MK50366N: static drive clock/timer IC £3.78 + 0.57 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: TOKO's new split-apart triple AM tuning diodes are in stock £2.45 + 37p VAT, (KV1215). § BL1 diode DBM 1-500MHz - £4.25+0.64p.
Terms: CWO please. Account facilities for commercial customers QA Postage 25p per order. Minimum credit invoice for account custormers £10.00. Pizzse follow instructions on

IVAT, which is usually shown as a separate amount. Overseas customers welcome - please allow for postage etc according to desired shipping method. Access ¥ s for cre: purchases.
Catalodues: Ambit Part 1 45p. Part 2 50p 90p pair. TOKO Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc Fuil data service deser'bed in priczlist supplements.

Hours/phone: We are open from Sam -7pm for phone calls. Callers from 10am to 7pm. Administrative enquiries 3am to 4 30pm please (not Saturdays!. Saturcay service 10am to 6pm.

AMBIT catalogues .are guaranteed to contain the most up-to-date and best informed comment on
dern developments and advances in the field of radio and audio. There is no competetive

L
a m I r ® publ@ca)igq that even approaches the broad range of parts/information on modern techniques.

al 2 GreshuomRoad, Brentwood, Essex. 272

227050
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CMOS SALE

_OTnpare our make, quality and prices. A

items subject to prior sale

Make
RCA

Price
57p
36p

CD40158E
CD4027BE
CD4028BE
CD4053BE

D4098BE

TRANSISTOR SALE 3

2N 3819 ]
2N 3820 TEXAS  “27p

DISPLAY LEDs AT
LOWEST PRICES

DL 704/DL 707 90p
FND 500/FND 510 75p

NOW THE CHIPS ARE
DOWN

Due to bulk purchase, we are able to offer
unbeatable prices on INTERSIL chips.
Compare our prices and see how much
you save.

1-24 25+
ICL7106CPL 6.50 6.25
ICL7107CPL 6.25
1CL8038CCPD

3.00
ICM7216A1JI
18.7

100+
5.85
595 575

2.75 2.15

8 17.75 14.75
ICM72168IPI
16.75 14.75

LINEAR ICs

LM324N Quad OP Amp
NE555N-8 Timer
LM556N-14 Dual Timer
LM723CN Voltage Regulator
LM747CN-14 Dual Op Amp

4
VOLTAGE REGS

SG780 5CP/SG7812CP
SG7905CP/SG7912CP

POWER CONVERTER FC
Now you can operate 120 Volts. i
equipment from 240 Volts!

Only £8.95 complete with British type
plug.

THE MOST VERSATILE
LIQUID CRYSTAL DISPLAY
‘ 1.24 25+ 100+
'LCD106 6.45 5.560 5.25

.5’ Field effect LCD dis-
play featuring 3V2 digits,
colon, plus/minus sign,
3 decimal points and
“"LO BAT" indicator.
Ideal for DMMs, DPMs,
digital thermometers,
AM/FM radio readouts.
Just look at the features.
Ultra low power con-
sumption, high contrast
ratio-wide viewing
angle-rapid response-
proven sealing
techniques-superior
MTBF-refiective
aluminium foil. Over
300,000 already sold!
Compare our price at be-
low distributors!

{MMCROPROCESSOR
MADNESS

Compare our prices before you buy

elsewhere.
CPUs MEMORIES
2102 1.00

BOBOA

6800 2114 low power
Z-80

Z-80A

LED BAR GRAPH AND |
- ANALOG METER DRIVER. -

New from National LM3914. Drives 10
LED directly for making bar graphs, audio
power meters, analog meters, LED
Oscilloscopes, etc. Units can be stacked
for more LEDs. A super versatile and truly
remarkable IC. Just out!

Special price; Only £1.99 inc. 12 page
spec. sheet.

EPROMS
1702A 00
2708 .00

4. AY-5-1013A
7
2516 24.50

3.50
AY-3-1015 4.00

CHARACTER GENERATOI:;

RO-3-2513 5.

NEWS:Digest

FAIRCHILD RED LED
LAMPS

*FLV5057 Medium Size Clear Case RED
EMITTING. These are not retested off-
spec. units as sold by some of our com-
petitors, These are factory prime, first
quality, new units.

VERY LIMITED
~ STOCK!!
8p EACH 100077
6p EACH 1,000 077
Sp EACH 2,000 077

ELECTRONIC YAP BOX—
3 DISCREET SOUNDS

@ Laser Gun

@ Siren

@®Ray Gun

Plus many others.

Use on car PA system, bicycle horn, or
protection against would-be attackers.
Invent your own sound effects, make
believe you are the police or firemen. Must
for DJs, pop groups and recording
studios. Only £9.95 inc.

Texas Instruments .
Low Profile Sockets 7
- Contacts Price
8 PIN .08
14 PIN 12
16 PIN ’ 14
18 PIN 18
20 PIN .20
22 PIN .22
24 PIN 24
28 PIN .28
40 PIN .40

We apologise to our customers for the
delay in completing orders during July/
August as a result of our move. We are
now back to normal.

Ordering information: For orders under
£50 add 50p p.&p. Add 15% VAT to
total. All items are subject to prior sale and
therefore subject to availability. Prices are
subject to change without notice.

F

2K

2K

Happy

Families

The latest offspring of RCA
Solid State is a new family of
dual variable operation
amplifiers. The CA3280G Series
combines two operational
transconductance amplifiers in
a single package.

The two amps are indepen-
dent, differential input types
and the output is a current pro-
portional to the differential in-
put voltage and the transcon-
ductance, which is program-
mable via a separate input ter-
minal.

®s

92C5- 31501

All characteristics of the two
amplifiers are matched to
within 5%. Peak output current
can be as high as 650 uA at a
bias current of 500 uA and
operating bandwidth is 9MHz
at a bias current of ImA.

Applications include voltage-
controlled amplifiers, voltage
controlled filters, voltage con-
trolled oscillators, function
generators, etc. The devices are
supplied in 16 lead DIL plastic
packages and are available with
operating temperature ranges
of —55to +125°C (CA3280 AG)
and 0 to +70°C (CA3280) from
RCA Solid State — Europe,
Sunbury on Thames, Middlesex
TW16 7THW.

lizr
BiGvirs

”
“THE COLOSSUS
FAIRCHILD SUPER JUMBO LED
. READOUT
A full 80 inch character. The biggest
_ readout we have aver sold/ Super
efficient.

YOUR CHOICE
FND 847 Common Anode
£2 each

FND 850 Common Cathode
£1.50 each. 100 off

NOTE OUR NEW ADDRESS .

Please note new address:
4 Meoting Street
Appledore, Nr. Bideford
North Devon EX39 1RY
Telex 8953084 Maclin G
All enquiries to our London office,

01-278 7369

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979

Giants

New from Fairchild are a range
of large area liquid crystal dis-
plays, suitable.for clock and
digital panel meter purposes.
There are two versions — 3%
digit (FLB 35]13) and 4 digit
(FLB 4013), both featuring 0.5
inch digits. The inclusion of a
colon allows the displays to be

used in timekeeping applica-

tions. Decimal point and

polarity signs are included for
digital panel meter use. )

Power requirements? — 5V
typical with a maximum drive
current requirement, at 3V with
all segments on, of SuA.

You can find out more about
these LCDs from Fairchild
Camera & Instrument (UK)
Ltd, 230 High Street, Potters
Bar, Herts EN6 5BU.

15



Quartz Melody Multi-Alarm Chrono

For 1980 Try this 34 Function

Count-down
Timer

Can be used for a host of applica-
tions from boiling ah egg to warning
you your parking meter is expired.
The timer is presettable to 23 hours
59 mins. 00 secs. in 1 min. steps
and counts down in 1 sec. steps. It
operates quite independently of the
other counters and the watch can be
in any other mode whilst it is being
used. ’

At the preset time the musical tone
will sound for 1 minute.

Alarm j 3953 |

The alarm can be set at 1
minute intervals to any time
within the 24 hour period.

A clear firm musical tone
sounds for 1 minute at the
appointed time. An automatic
roll-over to the normaltimeisa
feature after the alarm has
been read. A clear indicator

"displays whether the alarm is

set or not.

. &
Time Zone ( 2oa
The time zone enables you to
tell the time in two places at
once. It can be useful on
holiday or business trips. Just
programme the second time
zone and it will be per-
manently recorded for your
easy reference.

Chronograph | znnns. |

acun

This watch incorporates a sophisticated and very
accurate stop/start counter which has many apph-
cations in sporting events and timing for recordings
ete.

Mode 1: [s the normal stop-watch mode. Stop-
Start-Zero.

Mode 2: The lap timer enables first and second past
the post times to be recorded  The display is frozen
but the counter continues to count.

Mode 3: Longer timing intervals, such as journey
times, can be recorded whilst the watch is reading its
normal time. or the count-down is being used. The
counter counts to 1 hour in 1/100 sec. steps in all
its modes.

MODEL M30
Display Format (NORMAL TIME DI-S-PLAY) 5 independent working
d 2nd time-zone indicator modes
Count down ) i .
alarm indicator \ Alarm indicator Chronograph I) Normal watch
\ A ¥ indicator ii) - Count down alarm

' i) Alarm
@ ® @ & hsy Press S1- . Dual ti
& light v ual lime zone

v)  1/100 sec. chrono-

Press S3- 2
mode selection 'n "‘.’ U :, . graph
Hold S3- s3 'L'. u L’ 1L S2 Press S2- Display indicators
test {not all shown)
alarm sound SECTDATE
Alternative hold S2-
HR MIN SEC Sec to zero

A very impressive new watch at a superbly low price from
Metac. This super slim watch is only 7mm thick (that's
thinner than most mechanical tick-tocks), but its micro-
processor heart packs 34 different features.

In addition to those listed on the left the watch can display
the day of the week in French or German or English (just
select the one that suits you).

It has fast and slow setting rates for the counter and the
alarm as well as the normal time setting.

There are 7 display indicators, 6 digits and a back light for
nightviewing. The 5 working modes are independent of each
other, and the watch can be operated in all 5 modes at once.

FOR ORDERING INFORMATION PLEASE SEE OVER

North & Midlands South of England
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2

& TIME CENTRES

Telephone: 03272 76545 Telephone: (01) 723 4753

1

Nletac
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( QUARTZ LCD
5 Function

Hours, mins, secs.
month, date, auto
calendar, back light,
fully adjustable
bracelet to fit ail
wrists.

£6.65

Guaranteed same
day despatch.

Very siim, only
6mm thick.

SOLAR QUARTZ LCD
5 Function

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
dispatch.

L M2

(QUARTZ LCD
11 Function s.wm curono

8 dugit, 11 functions.
Hours, mins., secs., day,
date, day of week
1/10Qth, 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

£10.65 Thousands sold'

Guaranteed same day dispatch

M3

[ QUARTZ LCD

\ "

ALARM 7 Function
Al -
arm
Hours, mins., secs %
Month, date, day. {
6 digits. 3 flags
plus continuous ,
display of day {’
and date b
or seconds
Back-light.
Only 9mm thick %

£12.65

Guaranteed same
day dispatch

e

'
45 oy 0 e AR

[ MULTI ALARM
6 Digits
10 Functions

* Hours, mins., secs
* Month, date. day
* Basic alarm.
* Memory date
alarm
* Timer alarm
with dual time
and 5 country

[ FRONT-BUTTON ALARM )
Chrorio Dual Tim

6 digits, 5 flags.
22 functions.
Constant dispiay of
hours and mins. plus &
optional seconds

or date display.

AM /PM indication.
Month, date.
Continuous display
of day

 SOLAR QUARTZ LCD )
Chronograph with Alarm

Dual Time Zone Facnhty
6 digits, 5 flags.

22 functions.

Solar panel with
battery back-up

6 basic functions
stop-watch to

12 hours 59.9 secs
in 1/10 sec. steps
Split and lap timing
modes

( ALARM CHRONO

with 9 World
Time Zones

* B digits, 5flags
+* B basic functions.
* 8 further time
z0nes.
* Count-down alarm
* Stop-watch to
12 hours 59.9 secs.
in 1710 sec. steps.
* Split and tap s

solar panel with

battery back-up

6 digit. 11 functions
Hours, mins., secs , day
date. day of week
1/100th, 1710th secs.
10X secs., mins

Split and 1ap modes
Back light. Auto
calendar. Only 8mm
thick.

Stainless steel bracelet

and Bmm thick.

. Hours, minutes,
. seconds, day, date,,
backiight and auto
calendar.

Elegant metval
. bracelet in silver or
gold fully adjust-
able to suit very
slim wrists.

Stop-watch to S i g
* Back light 12 hours 59.9 secs Rl‘:‘;""‘e zones. * Al:?t:‘.g_mo .
* 8mm thick. in 1710 second steps. ¢, Wadjustable omm thiek * 9mm thick.
£1 8 . 6 5 Dual time zones. £2 2 65 El;!;lg'e?;ius!able :r;’caelelz‘:.s ape
Only 8mm thick  Guaranteed same ' ’
L | Back-light dayaspatcn MG || £27.95 M7 | £29.65 M8
- \ 7~ N e N
SOLAR QUARTZ LCD LADIES DAY WATCH LADIES FASHION WATCH LADIES COCKTAIL WATCH
Chronograph QUARTZ LCD QUARTZ LCD QUARTZLCO
o Ladies Day Watch s Lady's  Fashion Lady’s Cocktail Watch
Powered from ; : ﬁw Watch. Elegant Highly functional
only 25X20mm % anly

bracelet in bronze /
gold finish or sitver
colour. Hours,
minutes, seconds,
day, date, backlight
and auto calendar.
Adjustable for the
slimmest of wrists.

State colour pre-
ference.

watch which also suits
those special occa-
sions. Beautifully de-
signed with a very thin
bracelet which retains
strength as well as

elegance. Hours,
mins., secs., day, date,
backlight and

autocalendar.
Bracelet fully adjust-
able to suit slim wrists.

LED Alarm Clock

Fogtures and Spectfication

Hout minute display, Large LED display with
pm and alarm an ndicatar. 24 Haurs larm wath
on off conuol. Display Hashiog for power loss
saddicatien, Repeatabie 9-moute snooze. Display
tignt (hm mogies control, Size: 515" 1 3837 x
2.367 (131mm x 11mm x 60mm:

Weight 1.3 Ius 10.65 kg

£10.20 Thousands sold!

Mains operated.

Guaranteed same
day despatch.

M13

6 functions plus alarm:
Conference signa!, 5
minute snooze alarm.
‘Conference signal
sounds 4 secs. before
main alarm to give ad-
vance warning and
option to cancel.
Snooze sounds 5 mins.
after main alarm and is
always preceded by the
conference signal.

L £14.95

pnd’bace, Stat | J State gold or silver fin-
:Ade)'\.;i!apl::ebracelet »d feanieéo O;Jr pre : §1 4.95 ) ish. £1 9.95
Guarant am 1 t y uaran am
| £13.65 e wo|| £9.95 Somsieme M || Sumameead some | Sssmmens s oo
4 A Y 4" N 4 e "
HANIMEX "EXECUTIVE MACY QUARTZ TRAE e DI
Electronic /ALARM WATCH .ANALOGUE 8

Automatic calendar
day and date, mhnne
bracelet. This 'man’s
watch has elegance as
well as the robust
appearance provided
by a watch with
traditional features.
Accuracy is provided
by a quartz crystal
powered by a long life
miniature battery.

L£24.95

=

7~

Metac Wholesale:

more not shown, also minimum order details.

o HOW TO ORDER B
Payment can be made by sending cheque, postal order. Barclay, Access or American Express
card numbers. Write your name, address and order details clearly, enclose 40 pence per single
item for post and packing or the amount stated in the advert. All products carry 1 year written
guarantee and full money-back 10 day reassurance. Battery fitting and electronic calibration
service is available 1o customers at any Metac shop. All prices inc|ude VAT currently at 15%.

Trade enquiries — send for a complete list of prices for all the goods advertised plus many

* Telephone orders: Credit card customers can telephone orders direct to Daventry (03272)
76545 or Edgware Road 01-723 4753 24 hours a day.

CALLERS WELCOME. Shops open 9.30am-6.00pm.

Service Enquiries: 03272-77659

i

\ Guaranteed same day despatch

Alarm  Chrone-
graph vmh
Dual Time
Only £16.95

OUTSTANDING FEATURES

* DUAL TIME. Local time always visible
and you can set and recall any other
time zone {such as GMT)

Also has a light for night viewing
CALENDAR FUNCTIONS include
the date and day in each time zone.
CHRONOGRAPH/STOPWATCH
displays up to 12 hours, 53 minutes
and 59.9 seconds.

On tommand, stopwatch display

froezes to show intermediate (split/ lap)

time while stopwatch continues to run.

Can also switch to and from

timekeeping and stopwatch modes

without affecting either’s operation.

* ALARM can be setto any time within a
24-hour period. At the designated
time, a pleasant, but effective buzzer
sounds to remind or awaken you!

M16

*

*

[etac

ELECTRONICS
& TIME CENTRES

North & Midlands

67 High Street, DAVENTRY

Northamptonshire

TFelephone: 03272 76545

1
South of England
327 Edgware Road
- LONDONW.2
Telephone: {(01) 723 4753
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(SEIKO
CALCULATOR
WATCH

[ SEIKO MELODY
ALARM
CHRONOGRAPH

Chiming Alarm, plus
chrono. Hours, mins,
secs, date, day,
24-hour alarm, 12
hour chronograph,
1/10th secs, taptime,
back light, stainless
‘steel, mineral glass.

( SEIKO ALARM
CHRONOGRAPH

With WEEKLY Alarm
Hours, mins, Secs,
month, date, day,
am/pm.

‘Weekly alarm — can
be set for every day at
designated time, e g.
6 30am cn Mon.,
Wed. and Friday.
Alarm settime
displayed above time
of day.

Full stopwatch ’
functions, laptime, e

split, ete. iy
L Price £89.95 M10

( SEIKO MEMORY
BANK

Calendar watch M354
Hours, mins., secs.

Month, day, date in

12 or 24 hour format

ali indicated continuously.
Monthly calendar display
month, year and all dates
or any selected month over
80 year period.

Full specification
calculator with
mermory, plus multi
function watch.
Hours, mins, secs,
day, date, backlight.
Automatic calendar.
Long-life battery.

Memory bank function. -
Any desired datesupto 11 %
can be stored in advance.
2 year battery life.

Water resistant.

vetsc prce £79.50
L .

pice £96.20

Metac Price £92-95 M19 M27

\ ‘ \

1{ casio LADIES [ CASIO F-200 ) cAsi0 ALARM
86CL-23B-1 SPORTS CHRONO || CHRONO 81CS- 368

Attractive man’s watch
Hours, mins, secs,

in black resin with

mineral glass. Hours, day, and also day,

mins, secs, am/pm. month and year
perpetual automatic

Month, date,
alpha-numeric day. calendar. 100th sec
chronograph to 7

Auto-calendar set 28th A

Feb. Stopwatch hours Net time/lap

working range 1 hour time/1stand 2nd
place times. User

units 1/100 sec. C
Mode, Net time /tap optional 12/24 hr,
display. 24 Alarm

time/ 1st-2nd place
times. Accuracy User optional, hourty
chime. Backlight,

approx. 15 secs. per
mineral glass, stainless

yroniparteny 12 stesl. Water resistant £34 95

months.
to 100ft. Battery lif
Price £1 4.95 La{:mrox AyZafsry ne M 25
—

M11

CASIO CHRONO
95QS-3LB

Stainless steel case,
water resistant to 66
feet. Hours, mins, secs,
am/pm, year, month,
date, day. Auto-calendar
pre-programmed until ]
year 2029. 12/24 hour
stopwatch function.
Range 7 hours, 1/100
sec. (Mode), Net

time /lap-time 7 1st-2nd
place times. Dual time
function. Accuracy
15secs. per month.
Battery life approx. 4
years.

pice £22.95

Elegant slim line stainless
steel bracelet, fully
adjustable. Hours, mins,

10 sec. symbol second by
flash, am/pm. Month,
date, day. Auto-calendar
pre-programmed for 28th
day in Feb. Accuracy per
month 15 secs,, battery life
approx. 15 months. .

M24
) ﬁ:ASlo
CALENDAR 200

47CS-23B-1Black
Stainless steel. Hours,
mins, 10 second symbol,
second (by flash),
am/pm. Month, day.
date. Auto calendar set
from1801 to 2009. Full
month calendar display,
dual time function.
Accuracy 10 secs. per
month. Battery iife
approx. 15 months

M23 |

mM22

e N7 =

L Price £29 . 95

7~
-

BELTIME
MULTI ALARM

CASIO F-8C

3 Year Battery Life

BELTIME
CHRONOGRAPH

—

Hours, mins, secs,
am/pm, date, day
Auto calendar set
28th Feb. Stopwatch
function. Accuracy 15
secs. per month.
Battery life approx. 3
years

28 Functions
Hours, mins, secs,
date, day. Alarm,
chronograph, light.
Watch 8 functions,
Alarm 4 functions,
chronograph 17
functions. Stainless
steel bracelet.

9 Functions
Hours, mins, secs.
day. date, month,
interchange feature,
automatic calendar,
backlight, net time/lap
- time. Stainless steet
bracelet. Battery life 1
year.

rricef£29.95 M35
\ \

N\ N\
DUAL
TIME-ALARM

CHRONOGRAPH
et

LU

mM37

TN

| e £14.95 ™M3a pice £9.95 M36 || e £59.95

[ SEIKO
CHRONOGRAPH

—_
MELODY

MULTI-ALARM

CHRONOGRAPH

PICOQUARTZ
MICROPROCESSOR
ALARM
CHRONOGRAPH

Multi-language e week can be
set to English, French, German, ltalian or
Spanish. Chime — every full hour com-

i

3;; % " -

—

Hours, mins, secs, day , date. countdown
alarm, dual time zone, 1/100th sec
stopwatch. Lap/split time, 1st and 2nd
place times. Melody test function.

Incorporating module ot world-tamous
Japanese watch manufacture. Hours,
mins, secs, day of week, month, day and
date, 24 hour alarm, 12 hour chrono-
graph, 1/10th secs, lap time, backlight,
stainless steel case and bracelet, mineral
glass, battery hatch, long life battery.

pice £35.00 M12

Price £26-95 M30

bined with a response signal, beebing at
every pressing of the functions. Can be
switched off. 12-24 hour format, back-
light, Chrono — 1 full-scale chrono with
lap, counting hours. up to 24 hours.
Minutes. secs. 1/100th secs. Two Alarm
systems. Two time zones.

pice £37.95 M32

s~z Zav of the week
-1 inz week. Stop-
—mrs secsupto 12
1 100 secs up to
F‘g continuous (Ime

Hours. mns se:s
Month. daze an
watch display
hours im:nites

less stesl mererai c‘ass

Price £56.00 M33

\. . \ \.
r E
o North & Midlands South of England
‘ . 67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: {01) 723 4753
L & TIME CENTRES )
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Credit Card size
Memory % ect plus auto power off.

Calculator/
Stopwatch

Calculfator with % and memory. Con-
tinuous clock with hours, mins., secs.,
day. month, day of week. Alarm, Stop-

SCIENTIFIC

8-digit mantissa, 2-
digit exponent elec-
tronic calculator on one
single chip.

Functions-SIN, COS, TAN, SIN-1, COS-1,
Tan-1,8INH, COSH, TANH, €*, 10%, tn,
Log. Y*, 1/x.

- N TN
[ DIGITAL [ Portable LCD 1 piGiTALcLockLeD | QUARTZ ANALOGUE
CLOCK RADIO Clock Radio Travel - CLOCK TRAVEL
i 1
g Pd —
. |edée|=
Mains. AM/FM /LW radio. Green digital ot e e ey T i
display. Snooze alarm. Auto switch off. Snooze timer. Large 12.5mm display. A ’ A
Clock dimmer. External FM Aerial. * Back-iight. . Night light. Size: 120mm x 74mm x Mim . Complete with
£19.95 * Batteries supplied free. 19mm. travel pouch. F|eatures loud alarm and
* Quartz crystal controlled Weight: 120 grams. operates from 11 voit battery.
plus £1.30 Post & Packing £17.95 | £1 7.65 £9.95 )
L mao || ma1 || ma2 || M43
N :
[ LCD Calculator )[ pigital Clock/Alarm/ ) Lcp caLcuLaToR ) LCD CALCULATOR

CASIO MELODY 80

Full calculator spec 3 independent
musical alarms time, stop-watch, count-
down timer

Black & White or Colour.

4 game. 2 ball speed, 2 ball angles, 2
battery sizes. Tennis, Hockey, Footbail, ~
Handball, Practice. .

Colour. 6 games. Moving target, Football,

Electronic

Tirner can be set to emit nice smells when

B295 ;:?‘;c"r‘\’.a's'ztli‘-“me' 1 yeerbatiry: featner Statistical functions £23'.95
q M44 || £17.95 mas || £16.95 mas | Ma7
- N\ N aYd )
TV GAMES TV GAME WITH GUN AIR FRESHENER DlGlTAL

CLOCK

LED Display.

Features Hours/mins.

Display Alarm with snooze.
Mains operated excellent value
for money. Compact size only 6
inx 2%in x 3 in.

RADIO
CONTROLLED
CAR |

‘Formula One Racer.
4 function, forward, reverse, steering left to right.

«  Nowires, remote control

( MODEL CAR
RADIO |

Scale model car incorporating
single band radio. Excellent
quality sound with clever de-
sign of controls incorporated in
the car components.

A

ELECTRIC
CAR AERIAL

Sonix automatic motor
antenna. 5 sections. One
meter in length, Excel-
lent value at

Target, Tennis, Squash, Practice. Batte required or running permanently to
£11.95 Colour or main. " remave really bad smelis. Battery £6 95
£8.95 B/W £17.95 cperstea I
plus 54p Post & Packing plus £1.25 Post & Packing. Price £4.95 M51
L M48 L M49 M50 ||
- Ve ~ = r~ ;
RADIO/CASSETTE - . RADIO/CASSETTE MAINS/BATTERY AIRCRAFT RADIO
3-.Band/LW-MW-FM 1-Band/ MW Portable Radio
Condensor micro_phon;.-, Battery or AC.
Pushbutton key operation. Auto level
control. Retractable handle. Eject equip- 4 Bands, LW/MW /SW/FM. Teak finish QM/'FM-P o/ A s )
] ) olice/ Aircraft frequencies.
Auto stop. DCEV, AC Power 220V Built- ment e SOSES O )
in condenser microphone. High power £17.95 £19.95 Battery operation. Retractable aerial.
output plus £2.00 Post & Packing plus 85p Post & Packing £995 .
M52 M53 M54 L M55
\ \_ .
o )

( CAR RADIO/
CASSETTE

2 band car radio /stereo cassette player. Long and
Medium waveband coverage. Rotary controis for
on-off /volume, tone. balance and tuning. Push-
button control for cassette eject and fast forward
wind. Output 2X 3 Watts {music} 12 volts

| £1 9.95 m56| | £5.95 M574‘L £10.95 msg || £34.95 M59
) "N
North & Midlands South of England
' E 67 High Street, DAVENTRY 327 Edgware Road
Lme#a ELECTRONICS Northamptonshire - LONDONW.2

& TIME CENTRES

Telephone: 03272 76545

Telephone: (01) 723 4753
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FUNCTION

GENERATOR

A wide range (1Hz - 100 kHz) sine/triangle and
square wave generator with built-in analogue

frequency meter.

A really nice piece of test gear from ETI.

ievei—conese

AN

e

EncTion

R

CENERMIOR

tion generator is that it pro-

duces a basic fixed-amplitude
waveform other than a sine wave,
from which a fixed-amplitude sine
wave is then synthesised. The main
advantage of this technique is that the
resulting output waveforms of the
generator are immune to amplitude
‘bounce’ when they are swept
through their frequency ranges, thus
enabling ampiifier or filter gain/
frequency tests, etc. to be carried out
very rapidly. The only disadvantage of
the technique is that the resulting sine
wave has an inherently higher degree
of distortion than is obtainable from
good  ‘Wien bridge’ and similar
“tuned’ oscillator circuits.

The ETI function generator pro-
duces three output waveforms (sine,
triangle and square) and covers the
frequency range- 1 Hz to 100 kHz in
five decade ranges. The sine wave
output typically produces a THD (total

The main characteristic of a func-

20

harmonic distortion) value of only
0.5%, has a maximum amplitude of 2
volts rms, and is ideal for general
purpose testing. The triangle output
has a typical linearity of 1%, a maxi-
mum peak-to-peak amplitude of 5V6
and is ideal for cross-over distortion
testing of class-AB amplifiers, etc. The
square wave output is positive-going,
has a maximum peak amplitude of 8
volts, has typical rise and fail times of
less than 200 nS and is ideal for
testing digital circuits. All ouput
waveforms of the generator are DC
coupled, with the sine and triangle
waveforms swinging symmetrically
about the zero volts line. :
Our function generator incorpo-
rates a number of additional, very
attractive features. It has a built-in
analogue frequency meter, for ease of

‘calibration. It has two output ter-

minals, each with its own attenuator
network. A sine or triangle waveform
is available from one output and a

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979




ROJECT

square wave is available from the
other. The square wave output is
available at all times, is synchionous
with the sine/triangle waveform and
can thus be used to provide
synchronisation signals to an
oscilloscope timebase during sine
wave testing, etc. The unit is battery
powered, for maximum user con-
venience.

A fine unusual feature is that the
frequency ranges are alternately
contra-connected, so that to increase
frequency you turn the ‘fine’ control
clockwise on one range, anticlockwise
on the next range and clockwise on
the next range, etc. This facility en-
ables the frequency to be swept
through several decades very rapidly
when testing the frequency response
of amplifiers and filters, etc. As we
said in the introduction, this is a really
nice piece of test gear.

Construction

Most of the circuit is built up on a
single large PCB. Various points
should be noted before starting con-
struction. First, note that 4-pole 5-
way range switch SW1 is mounted
directly on the PCB and in fact is a
6-way PCB type (see Buylines) with
one of the ‘ways’ unused. The next
point to note is that the C6 (1u0) and
C7 (10u) main timing capacitors are
non-electrolytic types. We obtained
ours from Electrovalue.

SPECIFICATION

Frequency range

Output waveforms:

Sine: distortion (typical)
Triangte: linearity (typical)
Square: rise/fall times (typical)
Waveform stability (typical)

Maximum output levels {with 9-0-9 V supply).

Supply )
Total current consumption

ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1979

1 Hz to 100 kHz in 5 decade ranges.

0.5% at 1 kHz.

1% at 1 kHz.

less than 200 nS.

.002% per °C.

.01%/V supply sensitivity.
Sine = 2V rms.
Triangle = 5V6 pk-pk.
Square = 8V peak.
Two 9 V batteries.

30 mA typical.

21
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24 TUNE DOOR CHIMES

DOOR TUNES £17.13 + VAT

Waddingian's Videomaster announce a doorbeli that doesn’t
go Brringgg, Ding-Dung or Bum Instesd it plays 24
different clessicat and papular tunes. it will play the tune
you select for your mood, the season or e vistor you are
expacting to call. Door tunes is not only great fun snd a
wonderful ice bresker, bul is also very functionally and
beautifully designed to enhance your home. There is

ing for Christmas, ing tor yow conti

vistors or your reiations from the siates, and even
somathing for the Queen. Dogr tunes is easy to install and
has seperate controls for volume, tone and tempo

PROGRAMMABLE £28.50 + VAT,
 COLOUYR CARTRIDGE T.V. GAME.
The TV game can be compared (o an audio cassetie deck
and s programmed 1o play 8 muhtitude of different games
in COLOUR, using various plug-in canndges. At long last a
TV game 15 avarlable which will keep pace with improving
technology by ellowing you to extend your library of games
with the purchase of additional cartridges as new games
g developed. Eech centridge contans up 10 ten different
action games and the firs1 cenndge conisining ten sports

are currently svailable to enable you 1o play Such games as
Grand Prix Motor Racing, Super Wipaout and Stunt Rider.
Further canridges are 10 be released laer this year,
ndudng Tank Bartie, Hunt the Sub and Targer. The
console comes complete with two removable joystick
player contro's 1o ensble you fo move in all four directions
{upidownirightiletty and bult into these joystick controls are
bell serve and targer fire. buttons. Other features include
several difficuhy option switches, automatic on screen
digite! sconng and colour coding on Scores and balis
Lifeiike sounds are wransmitted thraugh the TV's speaker,
simudating the ectuat game being played.

Manyt by 's  Vid and

¥
guaranteed for one yeer.

STAR CHESS - £55.00 + VAT,
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV 1o dispiay the boerd and pieces. Star
Chess is a new absorbing game for twa players, which wah
wnterest and excite il ages. The unit plugs o the aerial
socket of your TV se1 and displays the board and pieces in
full eolour for black and white) on your TV screen. Based on
the moves of chess It adds even more excitement and
interest to the geme. For thase who have never played,
Star Chess is & novel introduction to the classic game of
chess. For the experienced chess plaver, there are whole
new dimensions of unpredictability and chance added to
the sirategy of the game. Not only can pieces be 1aken in
conventiongl chess type moves, but each piece can also
exchange rocket fire with its opponents. The unit comes
complete with a free 18V mains adaptor, full instructions
and welve months quarantee.

CHESS CHALLENGER ¥~ £86.85 + VAT,

PLAY CHESS AGAINST THE COMPUTER.

The styirsh, compact, ponable cansote can be sef 1o play at
seven ditferem levals of abilty from beginner 10 expen
including“Mate in two” and “Chess by mail”. The computer
wili only make responses which obey international chess
fules. Casiling, on passant, and promoting  pawn are al
intluded as pan of the computer's programme. It i
possibie to enter any given probiem from magazines o
newspapers of alternatively establish your own toard
position and watch the computer react. The posmions of 4
preces con be verified by using the computor memory recal
button.

Price includes unit wrh wood grained housing, and
Staunton design chess pieces. Computer plays black or
white and sganst aseft and comes complete with 3 mains
adaptor and 12 months guarantee

OTHER CHESS COMPUTERS IN OUR RANGE INCLUDE.

CHESS CHAMPION ~ 6 LEVELS £47.39 + VAT,
mmmum — 10 LEVELS — £138.70
+ A

BOMS — MULTI-LEVEL TALKING DISPLAY
£163.04 + VAT,

CHECKER CHALLENGER 2 LEVELS £43.00 + VAT
4 LEVELS £78.00 + VAT

The draughts computer enables you to sharpen your skills,
improve your game, angd play whenever you wani. The
compuier incorpbrates @ sophisticated, rehable, decision
making mcroprocessor as ns brain s high lever of
thinking atidity enables it 1o respond with s best counter
moves tke 8 skiled human oppenent. You can select
offence or defence and change playing difficulty levels at
any ume. Positions can te verified by coniputer memory
recell Machine does not permil diegel moves and can Solve
ser problens. Compuler romes compiete with instructions,
mans adapater and twelve mionths guarantee

games 15 nckded fres with the console. Dther carrigges *

T.V. GA

ROAD RACE — £8.87 + VAT,

Grand Prix moter racmg with gear changes, crish ngises
SUPER WIPEOUT - £9.17 + VAT.

10 different games of blesting obstactes oif the screen.
STUNY RIDER - £12.18 + VAT,

Motorcycle speed riais, jumping obstacles, feaping verious
raws of up 10 24 buses erc.

NON-PROGRAMMABLE TV GAMES

6 Game - COLOURSCORE Il — £1150 + VAT.
10 Game COLOUR SPORTSWORLD £2250 + VAT.

CHESS COMPUTERS

ELECTROMIC CHESS BDARD TUTOR

£17.17 + AT

A special bulk purchase of these amazzing chess ieaching
machines enables us 1o ofter them at only £19.75 less than
haif recommended rerail price. The electronic chess tuter s
a simple battery operated miachine that can acrually teach
anyone 1a play chess and improve therr yame right up 1o
championship fevet Thrs machine 15 not only for torah
beginners but also for established players waninig to play
bener chess Unit contams the electiomc chessboard with
32 chess pieces, a b1 page sxplanaiory bouklet and a ser of
32 progressive programme cards including 6 beginners
cards, 16 check mate positions, 3 niniuture games, &
openings, 3 end games, 28 chess prablems and 2 niaster
games.

DRAUGHTS COMPUTERS

PLAY DRAUGHTSICHECKERS AGAINST THE COMPUTER

i

FOR FREE BROCHURES — SEND SAE

DISPLAY LIGHTING KITS

Each unit has 4 channels frated at 1KW a1 240V
pei channel) which swich lamps to provide
sequencing effects, controlled maaually or by an
optional opto-isolated audio input.

DL1000K
This kit features a bi-
directional sequence, speed
of sequence and frequency
of direction change being
variable by means of poten.
liometers. Incorporates
master dimming control
£14.80

DLZ1000K

4 lower cost version of the
above, lealuring unidirec-
tional channe) sequence
with speed variable by
means of a preset pot. Out-
puts switched only at mains
ze10 crossing points to
reduce radio interference 10
mimmum. £8.00

Optional Opto Input (DLA1)
800

These KITS lorm usetul subsystems which may be
ncorporated imo larger designs or used alone
KITS nclude PCB. short instructions and ail
companents
TEMPEARAATURE CONTROLLER/
THERMOSTAT, Uses LtM3911 IC 1o sense
temperature (B0' C max ) and tac tu switch
heater. 500W £3.20 1KwW £3.50
SOLID STATE RELAY. ideal lor switching
maiors, lights, healers. ewc.. trom logic. Opto
isolated with 2er0 voltage switching  Supplied
WITHQUT tnac. Select the required triac trom our
range £2.80
BAR/DOT DISPLAY. Displays an analogue
voltage on a linear 10-element LED display as a bar
or single dot Idea! for thermometers. leval
mdicators, etc. May be stacked to obtan 20 10
100 element displays. Requires 5-20V supply
£4.75

RESISTORS

VAW 22 ohm-10M E12 Series
Pack of 10 {one value)
10 Packs

L VOLTMETER/
RMOMETER KIT

Based on the ICL 7106
This kit contains a PCB8,
re8IstOrs, presets, cepaci-
tors, diodes. IC and 0.5
hquid crystal display

Components are also included 10 anabls the
basic DV kit to be modifiad to @ Digital
Thermameter using a single diode as the
sensor. Requires 2 3mA 9V Supply (PP3

Batiery): £20.75
DISPLAYS

DL7270.5"
2-chgit CA
£1.00

0.1 Red

02
Red 8p  DL304 (pin compatible with
Green 12p  DL704}) 0.3" CC. Red
Yeliow DLB47/0LBSO {pin compat-
12p  ible with DL747/ 750y 0.8"
g‘%uave CA/CC . £1.80
5x2 5xGmm LIQUID CRYSTAL
20p DISPLAY

3% digit 40
SPECIAL OFFER  pin dil

£8.10

* SPECIAL * {L74 Opto isola-

tor S, A%p

400V Piastc Case (Texas)
3A

BA with trigger
8A woiated tab
Diac

556 Timer 21p
A 741 Op. Amp 18p
AY.5-1224 Clock  £2.80
AY-5.1230 Clock/ Timer
AY-5.1232 Clock / Timer
ICL7106 D.V.M. LCD Drive)
TDA1024 2ero Voltagé Switch
LM10C Op Amp
LM3811 Thermometer

ALL COMPONENTS ARE BRAND NEW AND TO MANUFACTURERS
SPECIFICATION. ADD VAT AT CURRENT RATE TO ABOVE PRICES PLUS 30p
P&P. MAIL ORDER — CALLERS WELCOME BY APPOINTMENT.

K Electronics

(ET1) 106 STUOLEY GRANGE ROAD
LONDON. W7 2LX TEL: 01-579 9794

Model 146

LOW COST
AUDIO SIGNAL

GENERATORS

(Sine & Square Waves)
10Hz-100kHz
Very low distortion (—0015 %}
£36 (or in kit form £31)
+ Tax 15%

Low cost version, A0113 (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 $.A E. for lists. VAT extra 15%.

Post/Pkg. £1.75.

TELERADIO ELECTRONICS
325 Fore Street, Edmonton, N.9. 01-807 3719
Closed all day Thursday

T2y

ADVERTISERS PLEASE NOTE

DUE TO CHRISTMAS AND NEW YEAR WOULD
ADVERTISERS PLEASE NOTE THAT THE COPY
DEADLINE FOR THE FEBRUARY ISSUE HAS

For FREE illustrated brochures and reviews ont TV and chess games please send a stamped addressed envelope, and state
which particular games you reguire infgrmation an '
Callers welcome at our shop in Welling - demonsivations dady  open Irom Sam § i Man St am Tom Wed
To ortler by telephone please quate your name, address and Access Barclaycard muimber
Postage and Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept.£T12 102 Bellegrove Road,

Mlin'g, Kent DA16 30D. Ter: 01-303 9145 {Day) 01-850 8652 (Evenings) )
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BEEN BROUGHT FORWARD ONE WEEK TO
NOVEMBER 30TH
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Is theVMOS power FET a really important device, or a mere
flash-in-the-pan? In the next few pages

Project Editor Ray Marston appraises the device.

MAGINE a power transistor that has virtually infinite

input impedance, 'beta’, and power gain which has a

bandwidth extending from DC to 600 MHz and which
can switch 1 A on or off in a mere four nanoseconds.
Imagine also that this device is immune to secondary
breakdown and has a negative temperature coefficient that
minimises thermal runaway problems and enables devices
to be directly parallelled for increased power handiing
capability.

The above 'miracle’ device already exists, and is readly
avaibale at fairly low cost. It is known as a VMOS Power

FET. VMOS Power FETs were first introduced by Siliconix

in 1976. At that time they were hailed as "'the most
revolutionary semiconductor in decades — likely to elimin-
ate bipolars within five years’’. Now, three years on, VMOS
still hasn’t made a great impact on the industrial or
consumer market.

WhatIslt?

The term 'VMOS power FET' stands for ‘Vertical structured
Metal-Oxide Silicon power Field-Effect Transistor’. Con-
ventioal MOSFETs use the form of construction shown in
Figure 1, in which current flows Horizontally from source to
drain through the channel, which is induced on the top
surface of the silicon substrate. This form of structure
results in low current densities, poor heat dissipation
capabilities, very limited power handling capacity and
relatively large chip capacitance.

[ 4
SUBSTRATE AND BODY

" Fig 1. Cross Section of a conventional FET.

VMOS power FETs, on the other hand, use the form of
structure shown in Figure 2, in which current flows
vertically from source to drain. This structure results in high
current densities, low saturation resistance, excellent heat
dissipation and power handling capabilities, low chip
capacitance and excellent wide band performance.

VMOS power FET technology has been pioneered by
Siliconix, who currently produce a variety of such devices
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Fig 2. Cross Section of a VMOS power FET.

with maximum continuous drain current ratings ranging
from a modest 500 mA up to a hefty 12A5, and with
maximum drain-to-source voltage ratings ranging from 35
to 90V. All the products in their present VMOS range
are n-channel enhancement-mode devices, in which the
source-to-drain path is normally closed but can be opened
by applying a positive gate voltage. The gate has a
near-infinite input impedance.

A major defect of the existing VMOS technology is that it
is not readily compatible with the production of p-channel
devices. This factor greatly reduces the devices’ attractions
in audio power amplifier applications, where calss-AB
output stages are currently in vogue.

A more detailed account of VMOS construction and
operation theory is given in the July ‘78 edition of ETI.

Characteristics

Figure 3 shows typical output and saturation characteristics
of the type VN6 7AF VMOS power FET. Note the following
points:

1 The device passes negligible drain current until the
gate voltage reaches a threshold value of approximately 1
volt The drain current then increases non-linearly as the
gate is varied up to approximately 4 volts, at which point
the drain current has a value of about 400 mA. The device,
in fact, has square law transfer characteritics below
400maA.

2 The device has a highly linear transfer characteristic
above 400mA (4V on the gate) and thus offers great
potential as a low-distortion class-A power ampilifier. .

3 The drain current is controlled almost entirely by the
gate voltage and is almost independent of the drain voitage
s0 long as the device is not saturated. A point not shown in
the diagram is that, for a given value of gate voltage, the

N
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Fig 3. OQutput and saturation characteristics of the VN67AF VMOS
power FET.

drain current has a negative temperature coefficient of
about 0.7% per °C so that the drain current decreases as
temperature rises. This characteristic gives a fair degree of
protection against thermal runaway.

4 When the device is saturated (switched fully on) the
drain-to-source path acts as an almost pure resistance with
a value controlied by the gate voltage. The resistance value
is typically 2RO when 10 volts are on the gate, and 10R
when 2 volts are on the gate. The off resistance of the
device is in the order of megohms. These characteristics
make the device highly suitable for use as a low-distortion
high-speed analogue power switch.

Figure 4 shows the circuit symbol and the case outline of
the VN67AF, which incorporates a 15V input-protection

D
E DRAIN
||
P SLD SOURECE
OUTLINE
{TO ~ 202 CASE|

Fig 4. Symbol and outline of the VN67AF.

Zener and Fig. 5 summarises the static and dynamic
characteristics of the device. Points to note here are that the
input (gate-to-source) signal must not be allowed to exceed
the 15V Zenerating of the device and that the device has
a typical dynamic input capacitanceof only 50 p: this
capacitance dictates the dynamic input impedance of the
device. The static input impedace is of the order of a million
megohms.

Digital Circuits

VMOS is delightfully easy to use in digital switching and
amplifier applications. Figure 6 shows the basic connec-
tions. The load is wired between the drain and the positive
supply rail and the digital input signal is fed directly to the
gate. Switch-off occurs when the input goes below the gate
threshold value (typically 1V2). The drain on current is
determined by the peak amplitutde of the gate signal, as
shown in Figure 3, unless saturation occurs. in most digital
applications the on current should be chosen to ensure
saturation.
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Zero Gate Voitage Drain Current . . . . .

DYNAMIC *,4——-—' STATIC —

from a 50R source

Maximum Drain-Source Voltage . . . . . ™ 60V
Maximum Drain-Gate Voltage . . . . . . - W amhd 5 A o 60V
Maximum Continuous Drain Current . ....20A
Maximum Pulsed Drain Current . R i ....30A
Maximum Continuous Forward Gate Cunent ........ ..2mA
Maximum Pulsed Forward Gate Current . .. ... .. Y 100 mA
Maximum Continuous Reverse Gate Current . ... .. .. . 100 mA
Maximum Forward Gate-Source (Zener) Voltage . . . ... ........ 15V
Maximum Reverse Gate-Source Voltage . . . . T —0.3v
Maximum Dissipation at 25°C Case Temperature » 15W
Temperature Operating and Storage Range . . . ......... —40 to +150 °c
Gate Threshold Voltage . . . . ... ........... 0.8V min, 1.2V typlcal i

....... 10uA Max at 25°C

ON-state Drain Current at V~..=10vV . . . ... .1.0A min, 2.0A typical
Forward Transconductance ..°. .. . ... ...... 250 millimhos typ}cal
Input Capacitance . ... ........... N L A 50pF typical
Reverse Transfer Capacitance . . .. .., ... . ... .uvn.. 10pF typical
Common-Source Qutput Capacitance . .......... ...... 50pF typical’
Typical switching times, Turn-ON Delay . ....2nS
25 volt supply 23R load, Rise Time . .. ...... 2nS
0--10V gate drive Turn-OFF Delay . 2 nS

Foll THAB y or 4§k &'y 8 2nS

Fig 5. Summary of t.he static and dynamic characteristics of the
VNG67AF.

The static input impedance of VMOS is virtually infinite,
so zero drive power is required to maintain the VN6 7AF in
the on or off state. Drive power is, however, required to
switch the device from one state to the other. This power is
absorbed in charging or discharging the 50p input
capacitance of the VNG67AF.

Fig 6. Basic VMOS digital
switch or amplifier.

L_ o |
] ov
i
The rise and fall times of the output of the circuit are

determined by the source impedance of the input signal,
the input capacitance and forward transconductance of the

VMOS device and the value of R. If R is large compared to
Rs the VNB7AF gives rise and fall times of roughly 0.11 nS
per ohm of Rq resistance. Thus, a 100R source impedance
givesan 11 nS rise or fall time.

If R, is not large compared to Rg these times may be
considerably changed. A point to note when driving the

'VNGB7Af is that it's input Zener forward and reverse ratings

must never be exceeded. Also, because of the very high
frequency response of VMOS, the device is prone to
unwanted oscillations if circuitry is improerly designed.
Gate leads should be kept short, or be protected with a
ferrite bead or small resistor in series with the gate.

VMOS can be interfaced directly with the output of
CMQOS, as shown in Figure 7. Rise and fall times of about
60 nS can be expected, due to the limited output currents
available from a single CMOS gate. Rise and fall times can
be reduced by driving the VMOS from a number of CMOS
gates in parallel, as shown in Figure 8, or by using a special
high-current driver.

VMOS can be interfaced with TTL (either standard or LS
type) by using a pull-up resistor on the TTL output, as
shown in Figure 9. The 5 volt TTL output of this circuit is
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5 TO 15V +Ve
&.————

N
4011

VNG67AF

I

ov
i
Fig 7. Method of interfacing VMOS with CMOS!
O—————-—.
5 TO 15V +Ve

ouT

VN67AF

Y

Ena i

cD4011

ov

mn
Fig 8. VMOS switching times can be reduced by driving with a
number of gates in parallel. Typical R, = 25 nS.

sufficient to drive 600 mA through a single VN67AF.
Higher currents can be obtained either by wiring a level
shifter between the TTL output and the VN67AF input, or
by wiring a number of VNG7AFs in paralle! as shown in
Figure 10.

Analogue Circuits

VMOS power FETs can be used with relative ease in either
the common source or common drain {voltage follower)
modes. The voltage gain in the common source mode is
equal to the product of RL and the devices gm or forward
transductance. In the case of the VN6 7AF, the device gives
a voltage gain of 0.25 per ohm of R, value, i.e., a gain of
4.0 with 16R load, or a gain of 25 with a 100R load. The
voltage gain in the common drain mode is slightly less than
unity.
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+5V

ouT

7400
ETC

VN67AF

) ov

a7

Fig 9. VMOS can be driven from the output of TTL if a pull-up
resistor (R1) is used.

o

Fig 10. Boosting the output of Fig 9 by driving three VN67AF in
paralief.

Fig. 11 shows three alternative basic ways of biasing the
VMOS power FET for common source operation. In most
practical applications, the device will be biased into the
finear mode, with the drain at a quiescent value of
approximately Vi, /2, so that maximal signal swings
can be accommodated between the cut-off and saturation
clipping levels.

in Fig 11a the gate is biased at a supposedly fixed level
by potential divider R1-R2. The input impedance of the
circuit is (at low frequencies) equal to the parallel values of
R1 and R2. Defects of this simple biasing arrangement are
that the voltage biasing level varies with the supply voltage,
and the drain current biasing level depends on the charac-
teristics of the individual VN67AF that is used in the
circuit. An advantage of the circuit is that the quiescent
drain voltage can be biased below that of the gate.

The alternative circuits of Figs. 11band 11c can be used
in cases where the quiescent drain voltage is greater than
that of the gate. In Fig 11b, potential divider R1-R2 is fed
from the drain of the VN67AF, and DC negative feedback
makes the quiescent drain current substantially indepen-
dent of variations in supply voltage and device characteris-
tics. AC negative feedback also occurs, and reduces the
effective input impedance to a value approximating the
parallel values of R1 and R2 divided by the voltage gain
(gm x R)) of the circuit.

Figure 11c is a simple modification of the Fig 11b circuit,
and results in increased input impedance. R3 is wired

. >
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Fig 11. Methods of bias for
common source VMOS
operation.

between the gate of the VN67AF and the junction of
R1-R2. R3 does not effect the biasing of the circuit, but if
its value is large relative to that of R1 and R2 it raises the
input relative to that of R1 and R2 it raises the input
impedance to a value approximating that of R3. If the
source impedance of the input signal is low relative to R3,
the AC negative feedback effects of the circuit are virtually
eliminated and the inputimpedance is further increased. If.
in the Fig 11c circuit, the drain is likely to swing below the
desired gate bias level under active conditions, a capacitor
can be wired across R2 to preserve stable biasing condi-
tions.

Fig. 2 shows methods of biasing VMOS power FETs for
common drain operation. In Fig. 12a the circuitis biased by
a simple potential divider (R1-R2), and the source takes up
a value a few volts below that of the gate. Because of the
inherently high level of negative feedback of this configu-
ration, the resulting bias (quiescent) source/drain current
of the circuit is substantially independent of the character-
istics of the individual VN67AF that is used. The input
impedance of this circuit is equal to the parallel values of R 1
and R2.

Figures 12b and 12c show how the input impedance of
the basic Fig 12a circuit can be increased. In Fig 12b, R3 is
given a value that is large relative to R1 and R2, thereby
raising the input impedance to a value approximating that
of R3 without effecting the biasing of the circuit. In Fig 12¢
the value of R3, and thus the input impedance, is effec-
tively increased by a factor of 1/{1 — Av) via bootstrap
capacitor C2. Thus, if R3is 10M and Av is 0.95, the input
impedance is raised to 20M. if R3 is 1MO and Av is 0.99,
the input impedance is raised to 100M. C2 must have the
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+V  SUPPLY 7 o

+V SUPPLY

Fig 12. Bias for common
drain VMOS operation
methods.

impedance that is low relative to R1 and R2 over the
required bandwidth of the amplifier.

Practical Circuits

The best way to get to know VMOS power FETs is to
experiment with them in a few practical circuits. With this
in m.aa, Figs. 13 and 22 show a few simple designs that
you can play with. All of these circuits are based on the
VNGB 7AF, which typically costs less than a pound in one-off
quantities.

6710 12V +Ve )
O

6TO 12V [ Ve~

BELL,
BUZZER BELL

BUZZER
OR RELAY SuzZEH.

TOUuCH
CONTACTS

PROBES

”)”ov —

/77L70V 0

Fig 13. Touch switch. Fig 14. Water switch.

Figs, 13 and 14 couldn’t be simpler. When the
contacts/probes are open, zero volts are on the gate of the
VNG67AF and the device passes zero current. When a
resistance (zero to tens of megohms) is placed across the
contact/ probes (by contrast with skin resistance, water,
etc), a substantial gate voltage is developed by potential
dividier action and the VNG67AF passes a high drain
current.
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l 6 TO 12V W 12V
) LP1
PUSH 12v
ON BELL, R1 500mA
BUZZER 68k

OR RELAY

ON RV1
100k S funeraF
R

Fig 16. DC lamp dimmer.

Fig 15. Delay turn off
switch.

Inthe Fig. 15 circuit, C1 charges rapidly via R1 when S1
is closed and discharges slowly via R2 when S1 is open
Thus, the load activates as soon as S1 is closed, but does
not deactivate until some tens of seconds after S1 is
released.

Figs. 16 to 18 are lamp control circuits. In Fig. 16 the
drain current and lamp brightness is controlied via RV1. In

Fig 17. Soft-start analogue
lamp switch.

Fig. 17 the lamp turns on slowly when the switch is closed
as C1 charges up via R3, and turns -off slowly when the
switch is opened as C1 discharges via R3.

The Fig. 18 circuit is a highly efficient ‘digital’ lamp
dimmer. The two 4011 gates are connected as an astable

Fig 18. Digital DC lamp dimmer.

multivibrator that has a mark/space ratio that is variable
from 10:1 to 1:10 via RV1, and has it's output fed to the
gate of the VNG67AF, thereby enabling the ‘'mean’ lamp
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Fig 19. Warble-tone alarm (2 tone output).

brightness to be varied from virtually full-off to full-on.

Fig. 19 is an inexpensive but very impressive alarm-cell
generator circuit that produces a police-like ‘dee-dah’
sound. The alarm can be turned on by closing PB1 or by
feeding a ‘high’ voltage to the R1-R2 junction. The circuit is
used with an 8R0 speaker, and generates roughly 6 watts
of output power.

+12v
8RO
‘ ™ 7v QUIESCENT
220k - D

220k

B
23

c2
100n
+
= R2
c1 560k -
1u0
ov 0
77177

Fig 20. Super simple class-A amplifier.

The Fig. 20 class-A power amplifier gives an incredibly
impressive performance, but is very inefficient. The
VNGB7AF must be mounted on a decent heat sink. Since the
amplifier is used in the class-A mode, it produces a valve
sound output. Because of the excellent linearity of the
VN6 7AF, the apparent distortion of the amplifier is
remarkably low. When used with 8RO resistive load, the
amplifier has a bandwidth that extends up to 10 MHz.

The Appraisal

VMOS is undoubtedly a remarkable technology with
many great advantages over conventional bipolar techno-
logy. Latest reports indicate that at least five major
semiconductor companies other than Siliconix are now
actively researching into or actually manufacturing VMOS
power FETs, so that technology is clearly not just a ‘flash in
the pan’. Each of these companies is apparently developing
it's own particular version of the technology and pre-
liminary reports indicate that the Siliconix technology is still
way ahead of the competition in most areas (switching
speeds, device linearity, high voltage rating, etc.).

Siliconix are expected to announce a 400 volt 8 amp
device, which can switch 8 amps in less than 100 nanose-
conds, within the next few months. They already have a 65
volt 8 amp 100 watt device on the stocks that can givea 10
dB gain at 175 MHz.
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The simple circuit of Fig. 21 makes an excellent radio
control or CW transmitter output stage. The L1-C2 and
L2-C3 values must be chosen to suit the required operating
frequency.

WHIP
ANTENNA

RE A ks
INPUT L2
VN67AF
c1
s
R1
100k
o
ov
manm

Fig 21. 60mW R/C or CW transmitter L1-C2 is tank circuit, C3-L2 s
the antenna circuit.

Finally, Fig. 22 shows the basic circuit of a.20-watt
class-D audio power amplifer using a pair of VN6 7AF's. We
hope to publish a practical version of this circuit in ETl in
the near future, so keep your eyes open.

~C

H00kH,

RAMP
GENERATOR
INVERTIH

FAST
LOMPARATOR

R1

AUDIO
wPuT

| [} Lt VEL ]
f—'l : SHIFTER
[
Iau»

Fig 22. Basic circuit of a 20W clas-D switched-mode audio power
amplifier. An ideal application for VMOS.

The only criticism that we've been able to make against
the Siliconix VMOS power FET technology concerns the
present total lack of p-channel devices. Our spies tell us,
however, that Siliconix are already working on that pro-
blem, and will have it beaten within a year. |f that is so, we
reckon that the 1976 prediction that "VMOS may elimin-
ate bipolars within five years’’ could still come true.

In the meantime, we at ETI are already 'sold’ on VMOS,
and plan to use a good deal of it in the coming year. We
reckon that once you’'ve started using it, you'll like it as
much as we do. ET
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circuits and full components supplied, including box .

and descriptive instructions. — 39
Complete Lé(i;o f-\ ®

ut
— L

B | ]
: ez e 3
o [ TreEr
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All you need 15 a soldering iron
TWO DICE FACES TOUCH CONTROL...

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

Order now o Fringewood Electronics Ltd
1 Hatton Court Ilpswich Suffolk (/3 2101451
Amount encigsed £

Name
Address

please state amount 1equired in approptiate boxia |b

Afraid of the dark?
If so this is no job
for you. Modmags’ |
photographer  will
spend half his time
in our darkroom,
printing  pictures
and working our
graphics  camera.

When let loose on the real
world he will be working
under the direction of our
editorial and art departments:
taking photos for Electronics
Today, Hobby Electronics
and Computing Today. So if
you think you can make pic-
tures as good as (or probably
better than) those in this
magazine if you're not afraid
of the darkroom and £3400
\ salary sounds right, write now

to Diego Rincon,

Art Director,
\ Modmags Ltd.,
145 Charing Cross Road,

tondon, WC2H OEE.
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glectronics today

January issue on sale December 7th

Containing constructional details of five projects including a superb

DIGITAL FREQUENCY METER and a very hi-fi MOVING COIL PREAMP.
Amongst the usual array of brilliant features you will find KIRLIAN

PHOTOGRAPHY full explained and DEEP SPACE PROBES beautifully
detailed. Miss a single page and you will weep long into the cold winter
nights.




DIE

Liven up your Ludo with the ETI Dinkydie. Throw away that Block of wood

with dots on and bring your board games into the twentieth century.

ing that boring set of wooden dice?

Need something to brighten up that
game of which the kids have grown
tired?

We've spent some time demgnmg this
little project — an example of just how
difficult it can sometimes be to get
something ‘just right: As few com-
ponents as possible, all the desirable
features, no obscure parts and nice low
price for the constructor.

Operation couldn’t be simpler: To
‘throw’ the dice, touch two fingers
across one set of screw heads seen either
side of the front panel in the picture
here, Your ‘throw’ then appears in a
dice pattern on the LEDs behind the
perspex.

To throw again, touch the pair of
screw heads once more.

If you leave the dice ‘un-thrown’ for
a few seconds, the display fades and the
circuit switches itself off, drawing only
a miniscule current in its guiescent

Fed up with shaking rattling and roli-

32

“state.

Mount- all the components on the.
board, placing the LEDs last. These
shouid be spaced off the board by about
3 mm so to ensure that they are the
highest components. |f the bolts are
level no spacers are needed as they can
be tightened just enough to hold the
LEDs hard against the perspex. If you
wish, a piece of block cardboard may be
cut to cover the other components to
obscure the board.

Once the board is assembied the
battery clip and battery may be connec-
ted and the device tested. Once boited
in the nuts on the underside of the
board should be quickly soldered to the
pads to ensure good contact. To com-
plete the assembly the bottom of the
case can be screwed in, and the battery
jammed in place with a small piece of
foam rubber or styrofoam. (Use the bit
the CMOS IC’s came in perhaps). Fin-

ally, if you fear for the coffee table top,:

four adhesive rubber feet on the bottom
would be a good idea? ETN

BUYLINES

S ; ,"’u.xf
& A i

PARTS I.IST

RS %‘ﬁi%@“’% g

%%’8 : & ”"?«:ﬁu" 3 i 4 ‘1
g‘#Capacuors e "",my‘f‘jh y
& CF C‘> ~33u 10V tantalum

C3 .~ 10n polyester

gemlcondu'c;tors '

JDi" S IN9 14

..LED laLED? Re &LEDS TIL220R
S (}1 ‘02 ~ BESS®Y -

Q3-Q6:7+BCs48".

Mlscellaneous
Case - A% bat,terxg, chp, glue, four
6BA“ﬁ,L1ts ‘and- 20 mm bolts. PCB.

e SN

An LED sandwich — make sure the LED’s are the highest components on the PCB.
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PROJECT

Qa5
1 11 BC548
+ 4 9 10 16 c
.__L_ 6 . N\ N\ W)
pe m < \De
b o4
— 10k 1C1 15 4011 4029 1 — t e Jcsas
T PIN 7 1S OV 1 ! e
PIN 1415 +Ve g
7 14 -
5 8 12 13
TOUCH 1
CONTACTS | Y R10 <HR11  R12
Q ) i s 270R < 270R  330R
LED5
7
tl o
= 101
T 1a6

Fig.1. Circuit diagram.
. RED 4mm PERSPEX -

GLUE PERSPEX TO
TOP OF CASE
¢

HORWOOD
34/1/D CASE

Fig.3. Details of the hardware.

HOW IT WORKS

contacts are téughed ar mall -
eléctmmoal}y ) IW 1 1. cument: flo i -ba.se‘ (III'QI}Q
adxefatepat aft | whi ‘2 Datlington pait, and t

v

s\‘able m;fltmg(ator pof twe Icz are\thus displayed i
s (IC1a7and b) is enab} d < mat by e LEDs. When C“ rech¢ o
: : “abe vthreshold nfﬂ(‘id vli

“nﬁ reparation for“initiati
- d riod Thegdura.t
E stected” by lhe,deJ'I'yJﬁOllTpU!
'OOI;to%e Joaded by the .
? pre \y' , parailel ‘1pad nput ICte -does: the
- l"la and @} is disabled and the dxspla ~ When ~thez touch wntac*ts"\ ¢ te-  required-Togic inversion for the parallel
i« diver” Q6 is also off, When the sensor, leased;‘the clock stops andsfthe mputs load function. £

s
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ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.
PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.

QTY. DIODES/ZENERS MICRO’s, RAMS, -TTL- LR
1N914 100v 10mA .05 CPU's, E-PROMS QTy. QTy. QTy. Qry.
1N4005 600v 1A 08 QTy. 7400 .20 7492 45 TAH20 25 741576 70
1N4007 1000v A 15 aTi3 250 700 7493 35 74H21 .25 741586 95
1N4148 75v T0mA 05 8723 250 7402~ .20 7498 .75 19HZ2 40 741530 85
1N4733 51v 1 W Zenner 25 aT24 3.00 7403 .20 7435 .60 74H30 .30 741593 85
1N4749 24y W 25 8197 1.75 7404 .20 7495 80 74H30 .35 741586 2.00 |
1N753A 6.2v 500 mW Zener 25 745188 3.00 7405 .36 74100  1.15 74H50 .30 7418107 80
TNTS8A 70w 7 25 1458 To% 7408 .25 4107 35 74H51 .30 7415109 150
TN759A 15v 0 5 459 755 7407 55 74121 .35 74H52 .20 7415123 185
TN5243 13y — 8 Ao o 708 .20 74122 .55 74H53 35 74LS138 2.00
TNB244E Tav = o5 T el 1T 7400 25 74123 .55 7aH55 .25 7408761 85
TNES45B T = =5 G807 = 655 7410 .20 7812 45 7AR7Z .35 7418153 1.15
T = W = CHPEE 15 o0 NS 74126 45 T4HT4 35 7418157 1.5
: : 7412 25 74132 .75 74H101 95 74LS160 115
QTv. SOCKETS/BRIDGES MPS 6520 10.00 7413 45 490 74H103 55 TALS164_ 290 |
8pin _ peb 16 ww .35 (L 53:4 :-08 741275 7415085 74HTGE_1.15 TALS193 7.0
14-pin pch 20 ww .40 m: 5383 3'20 7416 .25 74151 95 74L00 30 7418195 116
16-pin peb 55 Ww a5 5~6 = 47 40 74153 95 74002 .30 | 7415244 2.90
T8 b 30 vewr a5 MM 5369 2.95 7420 25 74158115 7418335 7415258 150
o B - : TR1602B 3.95 7426 25 74156 .70 7404 30 7415298 1.50
20-pin peb 35 ww 1.05 UPD 474 ~ 495 7421 25 74167 65 78010 .30 7418367 195
22pin  pcb .40 ww 1.15 ZBOA 7250 %430 20 74T61/9316 .75 74120 45 74LS368 135
24-pin pcb 45 ww 1.25 Z80 17.50 7432 .30 78763 .85 7430 .55 T0US373 250 |
28-pin pch 50 ww 1.35 Z80P10 10.50 7437 .20 74168 7% 74047 135 74500 45
40-pin pch 55 ww 1.45 2102 1.45 7438 .30 74165 110 74L51 65 74502 45
Molex pins .01 To-3 Sockets .35 2102L 1.75 7440 .20 74166 1.75 74055 85 74503 35
2 Amp Bridge T00-prv a5 21076-4 495 7881 115 ;2: ;: gg ;mg .s: 74sg4 35
- 2114 9.50 7442 55 2 S ERR] 74505 45
25'Amp Bridge 200 Jo) 2513 6.25 7483 45 74177 1.10 TR RT3 74508 45
GV TRANSISTORS, LEDS, etc. 2708 11.50 7488 45 74T 55 74075 1.05 74510 35
2N2222M  (2N2222 Plastic .10) .15 2716 DS. 34.00 7485 75 74781 2.95 74L85  2.00 7451 45
IN2222A A9 776 5w €500 7446 .70 7487 75 7493 75 74520 35
2N2907A ___PNP 19 2768 (Bv] 2695 747 .70 74190 1.25 74123 185 74822 55
2N3906 __ PNP _(Piastic) 19 3747 T050 7848 .50 74191 1.5 740500 40 74540 30
2N3904 ___ NPN_{Plastic) 19 216 1150 7450 25 74192 75 74LS01 40 74550 30
2N 3054 NPN -85 5800 1355 7451 25 74793 85 741502 45 78551 35
ZN3055  NPN 15A 60v .80 5850 795 7855 20 74194 85 741508 45 74564 5
TIP125 __ PNE Darlington =95 3080 556 745875 7419595 741504 45 Sl 70
LED Groen, _Red, _Clear, Yellow .19 SEE- 5o T80 &0 A% 85 TaLS05__45 TaST12___ 60
D.L.747 7 seg 5/8"" High com-anode1.95 . 7470 25 74197 95 ALS08 45 745112 35
MAN72 7 seq comanode (Red) 125 8212 e i 74198 145 aLS09 4 15133
MAN3610 7 seg com-anode (Orangs) 1.25 8214 4.95 12 40 : 741509° .45 7451 85
MANB2A 7 seg comanode (Yellow) 1.25 8216 3.50 13 .25 7221 1.50 741510 45 145180 .75
MAN74 7 seq com-cathode (Red] T.50 5324 Bos 7478 30 74298 1.50 78511 45 745151 95
S - e Y
9000 SERIES S5 17'28 7480 .75 75492 .65 74LS72_ 45 745158 80
A i Bl o Py 65 = S TaB 85 TANO0 20 TaLs32 50 745198 150
9309 50 9601 30 ?rins: ey T 7482 95 7401 30 741837 45 745136 2.00
9502 25 i 7483 .95 74H04 30 _ 74053865 745257 (8123) 2.50
7485 .75 74H05 .25 74184070 8131 2.75
C MOS 7486 55 74H08 .36 741542 95
QTY. QTy. QTY. QTy. 7485 1.05 7410 35 740851 .75
4000 .15 4017 .75 4034 2.45 4069/74C04 .45 7490 55 74H11 25 741874 95
4001 20 4018 75 4035 .15 /) 25 7491 70 7415 45 781575 1.20
4002 75 4019 .35 4037____1.80 :8%% .gg
i 3 4040 7 .
1008 oE a9 I2L, LINEARS, REGULATORS, ETC.
4007 75 4072 75 2047 .65 4517 95 QTY. ©aTv. QTy.
4008 75 4023 25 4043 .50 4512 1.50 MCT2 95 LM320K24 1.65 LM373 3.95
4009 .35 4024 .75 4044 .65 4515 295 8038 3,95 LM320T5 1.65 LM377 3.95
4010 235 2025 25 4046 1.25 4519 55 LM201 75 LM320T12___ 1.65 78L05 75
2011 .30 4026 ___1.95 4047 2.50 4522 1.0 LM301 .45 LM320T15 ___1.659 78112 75
2012 .25 4027 .35 4048 1.25 4526 95 LM308 .65 LM323K 5.95 78L15 75
4013 .40 4028 75 2049 65 4528 1,10 LM309H 85 LM324 1.25 78M05 .75
3014 .75 4020 1.5 2050 .45 4529 95 LM309 (340K-5] _ 1.50 LM330 75 LM380 (814 Pin)__1.19
2015 75 2030 .30 4052 .75 MC14409 14,50 LM310 .85 7805 (34075]_ 1.15 LM709 (814 Pin) .45
4016 35 4033 1.50 3053 95 MC14419_ 4.85 LM31118-14 Pin) .75 LM340T12 95 LM711 45
4066 .75 74C151_ 2.50 Lm318 1.50 [M340T15 .95 LM723 .40
LM320H6 .79 [M340T18 95 LM725 2.50
LM320H15 9] LM340T 24 95 LM739 1,50
CABLE ADDRESS: I1CUSD LM320H24 .79 LM340K12 125 LM741 {8-14) .45
7905 (LM320K5) _1.65 LM340K15___ 125 LM747 710
LM320K12___1.65 LM340K18 1,25 LM1307 1.75
Telex #697.827 ICUSD SDG LM320K15 ___ 1.65 LM340K24 ___ 1.25 " LM1458 .65
HOURS: 9 AM.-6P.M. MON. thru SUN. ,twgﬂ‘; :gg
‘ NEB555 .45
INTEGRATED CIRCUITS UNLIMITED
NE565 _ 1.15
7889 Clairemont Mesa Blvd. e San Diego, California 92111 U.S.A. mgggg 1-;?
: NO MINIMUM TA7205 6.9
COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED = =
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.

SPECIAL DISCOUNTS|

Total Order Deduct

ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED. $35-899 10%

CREDIT CARDS ACCEPTED: $100-$300 15%

Phone (714) 278-4394  BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge $301-$1000 20%
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Don't get wet feet, don your wellies and come and see the Rain in Spain fall
Mainly on the ETI Rain Alarm. - By George, we've got it!

ave you ever been tied up with
H other jobs, such as polishing

the furniture, doing the
washing up, etc while your washing is
out drying on the line? Then, just as
you are finishing your present chore
you look out of the window and see
that the heavens have opened on your
nearly dry washing. Well, this hap-
pens virtually every Monday (being
washing day) to the ET| Project Team
and we were just about getting fed up
withit. ...
... .sowe had a conference!

it became apparent, after we had

looked in the piggybank and found we
didn’t have enough for a second-hand
tumbie dryer, that we should do
something constructive (for a
change). We decided that even we
couldn’t design a machine to stop
it raining on Mondays (though
officially we won’t admit it) so the
alternative was the ET! Rain Alarm,
which, at the vaguest hint of rain, will
ring out loud and clear so that the pots
and pans can be dropped while we
run outside and fetch in the washing
from the line. >

HOW IT WORKS

O

’T

/ The heart of the rain alarm lies around the
SW1 thyristor SCR 1 which switches the bell or
buzzer on. Normally, in D.C. mode a
thyristor is switched on by a small gate
current. It will not switch off however,
until the voltage applied across the whole .
D1 device reduces to near zero, at which point
+ it will remain off until the voltage at the
—— gate increases enough to switch it on
again,
When used with a make and break
device such as a bell or buzzer the applied
1 voltage momentarily decreases to zero at
whatever frequency the bell or buzzer is
operating at. This will in turn, switch off
the SCR. This gives us a non-atching D.C.
switch, operated by applying a small D.C.
voltage to its gate.

QI provides switching action in that as
the resistance across the probes decreases
from infinity to a comparitively low value

N S— . (ie. as rain talls on them) then the voltage
) across R3 increases from near zero to
above the threshold voltage necessary to
switch SCR1 on.

34V5
BELL OR

R2 :
TO PROBES s BUZZER)

R1
27k

NOTES:
D11S 1N4001
Q1 1S BC18ZL
SCR1 1S C106D

Fig. 1. Circuit diagram.
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PROJECT : Rain Alarm

TO PROBES
TOBELL
TO SW1

- -+

Fig. 2. Component overlay.

Of course detecting rain to keep
your washing dry needn’t be its only
function. Anywhere a device to detect
the presence of water is required, then
the Rain Alarm will do it. It takes only
minimal current when in standby
mode so can quite happily be left on
for long periods without significantly
battery wastage.

Construction

PARTS LIST

R1 PSR

SEMICONDUCTORS

i

“Smrafl piece of stripboard.

seven components, including the’
on/ off switch, it fits very neatly onto a
small PCB only about 1 inch by 1%
inches (or 26 mm by 40 mm if you
have already been metricated by the
vet). In fact, the 4% volt bell battery is
by far the biggest item in the project.

The construction of the circuit on
our PC layout will present no difficul-
ties — just take care that the

rectly. Use a printed circuit mounting
switch for SW1 if you can obtain one
— it makes a neater job, but if not, any
-SPST switch will do.

The probes in our prototype were
constructed from a small piece of
commercially available stripboard,
the two leads soldered to alternate
copperstrips, providing an inter-
leaving of the copper. Any small drop
of water landing on the copper side of
the stripboard will automatically
bridge at least two of the strips,
therefore operating the alarm.

And, now that you have finished
the ETI Rain Alarm, you can go — in
the words of the immortal and legen-
dary Gene Kelly (Ray's hero) —

z0ne
CHRONOGRAPH /
STOPWATCH displays
up to 12 hours, 59
minutes, 59 9 seconds.

any time within a 24-hr
period. At the designsy! §
time, a pleasany *=%¢
effective buzzer souna. .
remind or awaken you! l

£11.95

£18.95

Adjustable bracelet

£10.95

L7 TIRONITS

12 Little Newport Stree
London WC2 7JJ |

LTD

Payment can be made by sending cheque or postal order. Write your name and address
and order details clearly. All products carry one year guarantee and full money back
10-day reassurance. Battery fitting service is available at our shops All goods are sent by

first-class post.

Shop open 7 days per week, 12 noon to 8 p.m.

As the whole rain alarm only contains semiconductors are inserted cor- Ringing in the Rain. EN
'_i'“************************************************* dook ok ok ok ok kN
« o *
* MEN’S FIVE ! RIHE *
3 FUNCTION LADY’'S *
3 QUARTZ LCD » *
* " 7-FUNCTION LADY'S Laoys ¥

“month.." date, auto, 5-FUNCTION

onth., date, )
: calendar. Quaiy metal ALARM 5-FUNCTION Wt
bracelet.
X £6 95 3+ Ladies’ 7-function Alarm W’ATGH WATG  J
x o ‘ Mlnuhset;. ':\I{- EaYv date, ® Hours, mins., sec.. day.
¥ monthidackliohts; Gold /silver colour finish. , month, date, backlight. -
X . \ *
. AN £14.95 £12.95 £9.95
x AN MEN'S *
* o N DUAL TIME o
* &QT) auem x
3 \1\\ CHRONO b
s,
= ‘\\\\\ ; £35.00 MEN'S 5
i . ’

* Q MEN'S MEN'S ALARM 11-FUNCTION *
4 OUTSTANDING On command stopwatch 7-FUNCTION *
FEATURES: display freezes to show | cHRONO ALARH *

DUAL TIME: Local time  intermediate (split/lap) ALARM WATCH T

always visible and you time- while stopwatch igit. unctions »

can set and recall any  continues torun. Canalso Alarm. Hours, mins., Hr.. min., sec., day, date, Hours. mins.. secs., day, *

other time zone (such as  switch to and from secs. Month, date, day, 6 1/10 chronograph, lap date, daylc‘a[f kY1)

GMT). Also has a light for  timekeeping and stop- P digits, 3 flags, plus con- time, alarm, 6 digis plus 180‘hv 1+ 10th, SESCSI;. *

night viewing. , watch modes without tinuous display of day day, 12/24 hour option. 10X secs., mins. Split
& CALENDAR FUNC- affecting either's opera- and date or seconds. Month date/date month and lap modes. Back- %
& TIONS include the date  tion BackAight. option. light, ag Cf‘e’s‘da’; ?"'Y *

and day in each time ALARM can be set to 581:1;‘!::3(’;;% ar‘\;”t;aecis *

»
*
»
»
*
*
*
»*
»
R 2
»

g ok ok ke ok ok ok kK
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MAGNUM

Meet us on Stand C3 where our NEW CATALOGUE will be
on distribution, itemising:

MAGNUM AUDIO MODULES

MAGNUM ENERGY CONSERVATION MODULES
FUTABA VF DISPLAYS combined with

OKILS.L

DELPAK KEYBOARDS

DELPAK POWER SUPPLIES

If you can’t make the exhibition but would like a copy of our
New Catalogue, send large S.A.E, to:

MAGHNUIM AULIO Lig.

DEPT. ETi12

13 HAZELBURY CRESCENT
LUTON LUT 1DF

TEL. 0582 28887

s. & R. hrbris

WHY PAY MORE?
for Miniature Soldering irons & Accessories

PRICE P & P Extra
..18 watt Soldering Iron available EACH EACH

in12, 110 & 240 Volts, fitted with

No. 20 bt f4-43  + 24p
SPARE BITS .... No. 19 size 1.5mm ar No. 20 size

3mmorNo.21size4.5mmorNo.

22 size 6 mm . p —

No. 78. 1.C. Desoldering Bit ’ 2 . +10p

No. 1920L Long Life Bit g 10p
SAFETY STAND 23 ...+ 70p
SOLDER Savbit 20 1 . + 8p

Savbit 10" . .. . .. .+ 5p

Lowmelt 10’ : +10p

We also Offer & Recomménd for Mail Order &
Personal Callers Only prices gack

including V.AT.
and P& P

Oryx 50 Temperature Controlled Soldering iron .

Spare tips for above

Isatip quick charge rechargeable Soldenng on ... ..

Spars tips forabove ... ... .......... 8 e

Cable 7/0.2 11 Colours 100 meter reel

0.1 Veroboard 3%" X 11" ......

0.1 Vercboard 414" X 18" .

Copper Clad board single sided .

Watchmakers Sjde Cutters

Watchmakers Pliers

Transformer 100VA 2 X 12V 4.1A .

OTHER ITEMS ALSO AVAILABLE ASK FOR LIST S.A.E.
MAIL ORDER DEPT Mcexs Please Quote your

Number when

86 -88 Union Street, Plymouth ordering
PL13HG Tel:(0752) 6501

T =2z

SOLOERING iRONS

. THE MIGHTY MIDGETS
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Build the World Famous

CHRDMA~CHIME

Giveyour friends a warm welcome

This kit has been carefully prepared so that practically anyone
capable of neat soldering will have complete success in building it.
The kit manual contains step by step constructional details
together with a fault finding guide, circuit description, instaliation
details and operational instructions aill well iflustrated with
numerous figures anddiagrams.
® Handsome purpose bttt ABS cabinet
@ Easy to build and install
® Uses Texas Instruments TMS1000 microcomputer
® Absolutely all parts supplied inciuding | C.socket
@ Readydrilled and legended PCB included
® Comprehensive kit manual with full circuit details
@ No previous microcomputer experience necessary
® All programming permanently retained 1s on chip ROM
@ Can be builtinabout 3hours!
® Runsoff2 PP3typebatteries.
® Fully Guaranteed

* SWMMMWW gqﬂm&(aggowd{
4 TMS 1000N - vroo274a Micro-

computer chip available separately if
required. Full'24 tune spec device

supplied with data sheet and fully
guaranteed. New low price only £4 95 inc. p&p

R/C MODELLERS - LISTEN
FOR THE C.B. MENACE
GET A 27MHZ MONIT

Audibly confirm your channel’s clear.
Tunes over whole 27mhz model band.(CB)
Receives normal broadcast AM/FM
bands as well.

Sensitive with telescopic aerial.
Totally portable.

Runs on standard batteries.

This neat three band Superhet receiver

notonly providesaninvaluable service, |

checking your channe! and TX, but LIKIIacg

gives normal broadcast réception g /

when you heed it as well. Qg

Costingless thanadecentServo,you’ll ’ a 1jq§%2§q ﬁ

find it cheap andreassuringinsurance! ——
ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE

PLEASE ALLOW 7-21 DAYS FOR DELIVERY
SN NS SN N NN SN DR SRS A SRANRE WO

Please send me: ETI.12.79
TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.
NAME i
ADDRESS

* kA A EH

T

Wﬁﬁﬁﬁqﬁ”
1117??17?-
%LTTTTW

| enclose cheque/PO value £
or debitmy ACCESS/BARCLAYCARD accountno.

I A I O O

Signature

CHROMATRCOAICS




MUSICAL
ALARM

Chrono-plays melody
on alarm 6 digit Ii
functions countdown
alarm, Dual time zone,
1/100th sec chrono,
2 piece s/s bracelet

£25.95
inc. VAT p&P
VT20 8mm thick

LADIES COCKTAIL WATCHES
£12.95 inc.

LCD SNOOZE
ALARM

24-hr. alarm Hours,
Mins., Secs., date,
month, back-light,
auto. calendar.
Adjustable stainless
steel bracelet,

12-month guarantee.

ONLY
£12.95

VT10 {inc. VAT. P&P)

Same day despatch /

BELTIME

CHRONOGRAPH

9 Functions

Hours, mins, secs,

day, date, month,
interchange feature,
automatic calendar,
backlight, net time /lap
time Stainless steel
bracelet, 8mm thick

£12.95 jnc vaTrap) .

* 2 alarms
* 2 chronos
* Hourly chime
* Mineral glass

Hours (program
12 or 24),
minutes, seconds,
day
{multi-language
program). Date,
1/100th sec.
chrono 24 hrs.,
countdown
chrono with
alarm, backlight.

ONLY
£37.95

{inc. VAT P&P)
Same as HE offer

GREEN DISPLAY -
MAINS ALARM CLOGK
RADIO

3 wavebands, LW, MW, FM
Snooze alarm, dimmer control

220x150x60mm
ONLY £19.95

(Inc. VAT, P&P)

ATARI VCS System

— Most popular top range
micro-video game

Current cartridges — Air Sea Battle (27),
Space War (17). Qutlaw {16). Video Olympics
(60). Breakout {12). Basketball {2). Surround
(14). Blackjack (7). Basic Maths (8).
Codebreaker {20) Hunt & Score (8). Miniature
Golf (2). Skydiver (5), Street Racer {27),
Chess (8) Levels Backgammon (8). Brain
Games, Bowling,

VCS Unit — £159.95 inc.
Cartridges mostly — £14.95 inc.
CHESS (8 levels) — £45.00 inc.
BACKGAMMON — £34.50 inc.
SUPERMAN — £23.25 inc.

details on request.
Same day despatch.

ALARM CHRONO
with 9 World
Time Zones

6 digits, 5 flags.
6 basic functions.
8 further time
zones.
. Count-down alarm.
Stop-watch to

12 hours 59.9 secs.

in 1710 sec. steps.
Splitand lap
timing modes.
Alarm.
9mm thick.
Back-light.
Fully adjustable
bracelet.

ONLY
£29.95

(Inc. VAT, P&P)

TELENG TELEVISION COMPUTER SYSTEM
- low cost micro-video game — British made

Details on
request

Sportsworld, Combat, Horse Racing,

.Comes
complete
with Sportsworld

— anew dimension to video games

11 exciting VIDEOPACS

PAC 1 — Motor Race,
Spin-out, Cryptogram, PAC
2 — Paris, Space Rendez-
vous, Logic, PAC 3 —
American Football, PAC 4
— Air-Sea and Tank Battle
PAC 6 — Blackjack, PAC 6
— Ten Pin Bowling, Basket-
ball. PAC 7 — Maths, Echo.
PAC 8 — Baseball, PAC9 —
Computer (Assembler and
Machine code) PAC 10 —
Golf. PAC 11 — Space
Conflict.

G7000 — £149.95 inc.

VIDEOPACS
most each — £12.95 inc

Maze Maths Two, Far in Raw,
Mastermind, Air-Sea Battle,
Boxing, Black Jack,

Sporting Shotgun,

Motor Racing,

Maths One Circus

Console — £89.95 inc.
Cartridges — £12.95 inc.

full
details
on request

- Same
day
despatch

.G7000 includes
controls, adaptor,
VIDEOPAC 1

SEIKO MEMORY
BANK vz

Calendar watch M354
Hours, mins., secs.

Month, day, date in

12 or 24 hour format

all indicated continuously.
Monthly calendar display
month, year and all dates
for any selected month over
80 year period.

Memory ban function.
Any desired dates upto 11
can be stored in advance,
2 year battery life.

Water resistant.

Same as ETI offer

onty £74.95 inc. vaT pap

Low cost & function 4 digit — £7-95 inc.

SOLAR
CHRONO

* WATER RESISTANT
{no vents)

* MINERAL GLASS

* ALL STAINLESS
STEEL j

% ONLY 7mm THICK .

LCD ALARM

24-hr. alarm with
on/off indication.
1/10 second
chronograph
measuring net,

lap and first and
second place times.
Dual time zone
facility

night light.

S ONLY

£29.95 (. vaT, Pap)

LCD ALARM
CHRONOGRAPH

Alf usual features
Perpetual calendar,
day, date.

24-hr, alarm with
on/off indication.
1710 second
chronograph
measuring set,

lap and first and
second place times.
Dual time zone
facility.

Night light.
12-month guarantee.

ONLY
£17.95

(Inc. VAT, P&P)

Same day despatch
Same as ET1 offer

N
24-hr. alarm with
on/off indication
1/10 second
chronograph 2§
measuring net,
lap and first and
second place
times.

Duai time zone
facility.

Night light.

ONLY
£19.95

{Inc, VAT, P&P)

-month guarantee. 15% VAT included. Cheques or P.Q s or telephone Card No. to
Allow 7 days delivery unless specified

VIDEOTIME PRODUCTS, 56 QUEENS ROAD

BASINGSTOKE, HANTS RG21 1REC. Tel: (0256) 56417 or 26620 TLX: 858747
FACTORY AGENTS WANTED MONEY BACK GUARANTEE OFFERS SUBJECT TO AVAILABILITY. TRADE ENQUIRIES WELCOME

38

ELECTRONICS TODAY INTERNATIONAL —

DECEMBER 1979



NEWS

/

P

Having spent a month coiled up with
a lump of Coral (well each to his
own) Ron Harris presents a review
of the new MC81 pick up.

has remained off, the soldering iron cold, the wargames

unplayed and the books unopened. Meanwhile the power
amp glows red in the night and my neighbours have taken to
wearing ear defenders and shaking their fists at my
approach.

Ah, the fools, they know not the delights they scorn. . . .

You see. | have been playing a lot of records this month,
all due to this MC81 device | mentioned when last you read
Audiophile. They should put a warning on the side of the box
— ""This cartridge can seriously damage your social life.”’

At first glance it is a most unimpressive blob of black
plastic, but thatin itself brought to mind something someone
once told me about not covering judges with books — or
something like that anyway.

I T has been a month of musical evenings. The television

Book Covers
Being of the moving coil strain, the Corai MC81 needs a
head amp, or pre-pre-amp as some people with stutters
persistin calling them, to increase the voltage level to around
3mV in order that a normal RIAA input can process the
signal.
gThe unit designed to work with the MC81 in this manner
is the H300, which possesses a few unusual points itself.
There are head amps on the market which will work with the
majority of cartridges, but none are totally satisfactory with
all. The best of these is possibly the Sony HA55, (which is
mains powered). The H300 has a variable input impedance
- facility which suggests that it too is aimed this way and it will
be interesting to see if it gains acceptance on the end of
cantilevers other than the MC81. | confess | did not audition
it any other way myself, but | will get around to that. . . .

Back to the cartridge. It weighs a puny 5g, but is
surprisingly large for this weight as you can see from the
photos. Set up in the SME Ili the Coral tracked most material
happily at 1.8g, and took everything (just!) at 2.0g. The
damping option on the SME should be exercised, although
the fluid may need thinning for best results.

One good point about the cartirdge body itself is that the
top is sensibly large and flat — allowing for a large contact
area with the headshell and thus good mechanical coupling
between the two. At least it would do if the SME headshell
was long enocugh!
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Coiled Up
Initially | had the MC81 operating through a HA55, while
the H300 was getting over its birth pains and into this cruel
world. In this configuration the cartridge worked well, but i
was less than happy with the lowest bass registers. The
mid-range, however, came as a revelation. It was crystal
clear and sharp and ‘opened out’ relative to the other
cartridges | was comparing with it (Coral's own 777EX and
the Entré 1). Treble quality was all I'd hoped for, being both
accurate and extended without either emphasising surface
noise or wielding that steel edge with which some moving
coils cut through the music. | was impressed!

| was further beguiled once | had the MC81 and H300
operating together, a combination which went a long way to
taking the ground from under my objections to the bass. It
was never that the unit lacked bass at all, but that | had a
feeling that the leve! was down upon what | would have
expected. 4

Bruel & Kraer Brul & Kyees

Potentiomatrr Range .3 a8 Reculier
I e

salzaf”

3 mm/sac

Briiel & Kjeer #MS_ LowerLim Froq.__ 70 __H Wr Speed ' _mmisec Paper Speed
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CORAL_MC-gt
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=
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apoi2e
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Fig. 1. Frequency response of the MC81. if you can’t see it that's
because it's so straight it's hidden behind the graph paper. What
happened to all those nice dips and peaks reviewers could have
such fun commenting on?

-
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Bass quality was immaculate. Each instrument, bass
guitar, drum, double bass or whatever was clearly and
precisely identified and distinguishable. If you think that's
easy, try it with your own cartridge — now — can you
absolutely distinguish the different notes from a bass guitar
for instance? Is the bass drum in full possession of it's
transients? ’
~ As regards this aspect the Coral has the best bass |'ve
heard and |'m not prepared to trade that quality back in for a
bit more quantity of a less than equal pedigree.

Timely Decision

Running through an evening of the best recorded LPs | had

soon convinced me that any initial unease | had experienced
.was groundless. Direct comparison between the V15 iV, the
Entré an FR1 and the MC 91 led to others being employed in
ever shorter bursts and, before the day was through, left
alone.
In each comparison there were differences. The FR1 had
a 'sweeter’ mid-range but not the incredible detail. The
Shure had for more bass signal present but not the attack
and the Entré just didn’'t measure up at all — with either or
any head amp.
In fact it was probably the V15 1V’s slight bass emphasis
that had led me up the garden path in the first place.

Talking Of Heads

Consider the H300 for a moment. The input of this device
has variable gain and variable capacitance facility. Loading
can be switched from 5000p to 20000p in steps of 5n. Gain
can be switched up from 23-30dB. ,

Both these are controlled by DIL switch banks on the front
of the PCB, but can only be accessed by removing the front
panel entirely. That same panel contains the power switch
and ‘charge’ light.

The H300 takes its electrons from a Ni-Cad source, and
when switched off the batteries go on trickle charge. It takes
(say Videotone) twelve hours to deplete the storage — |
didn’t fancy staying awake long enough to get an accurate
figure — and forty eight hours to replace the power once
used up. The charge light (LED) comes on when the box is
switched off, a changeover relay diverts the input from a
separate mains adaptor to the charger. This same relay
operates as a switch-on delay system to prevent a ‘thump’
which is potentially dangerous to amp, ears and cones.

Unfortunately this relay doesn’t seem to work on switch
off and | got a loud ‘'whoop’ if | did things in the wrong order!
It could all lead to a flat celi and no music tonight, Josephine.

All in all, even weighing the advantages of reduced hum
and lower source resistance (hence less RF interference etc),
I think | prefer a plain mains supply
with the extra costs that infers.

Still the H300 system works, and works well. The head
amp sounds very fine indeed, and on audition proved
indistinguishable from the Sony HA55 at a fraction of that
unit’s cost.

Full marks for circuit design and final performance
Videotone but the grumbie on supply you'll have to live with
— it's an odd solution albeit one that works.

System Round-Up

Taken together the MC81/H300 system is an impressive
and exciting new pickup system. The cartridge is well-nigh
excellent and does not entail a second mortage on the

40

Above: the H300 sat sitting between the MC81 in SME dressing
and an ACI it fed. Small is it not?

mortage to afford it, like some Oriental Offerings | could
name (It costs about £90 in the shops).

The H300 sounds very healthy indeed, but has that
quirky PSU arrangement. This should give no trouble but
does not make life as ""thought-free’” as it could. (Cost circa
£60). '

| would heartily recommend anyone interested in a new
cartridge to head foran MC81 with open ear, and try and get
a good listen.

If Felicity Kendal was interested, |'m sure | could find
SOMEONE willing to extend the hospitality of his hi-fi for an
evening or two (thousand!).

A Gold Ring To It?

The point on the right has a point to it. A very strange
shaped point—but a point nonetheless, a Van den Hul
point in fact. After many months of trial and tribulation
Goldring have fitted said sharp bit to a cantilever for their
new G90O0IGC pick-up cartridge.
To all things under heaven there is a season, eh?
Welcome to the pickup season. After the Coral cometh
the IGC and io, music was bountiful upon the ears of
Man and he heard that it was good.

The new G900 is claimed to exhibit greatly reduced
distortion when compared to either a conventional ellipital
point or the Shibata variation upon the theme. This is
claimed to be due to the straight line of contact between
stylus and groove and the smaller minor radius of the Van
den Hul design.

The finish and presentation of the cartridge is superb,
but up to now | haven’t had a chance to listen to my sample
at all. So once again its next month folks . . .
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NEWS: Audiophile

Tuning In JVC

Interesting looking new tuner from JVC, the TX5, features
their award winning Phase Tracking Loop detector stage.
Naturally PTL is claimed to improve everything from AM
objection to sliced bread — and judging by the details I've
seen could be Wonderloaf are in for a hard time.

The TX5 also has two patented ideas incorporated — a
‘quieting slope’ control which acts as a sort of signal
sensitive noise reducer, and a new tuning system. The price
is around £250. . EN
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4020 50p 4050 25p
4022 S0p 4060 80p
4023  13p 4066 30p
4024 40p 4068 13p
4025 13p 4069 13p
4026 S0p 4070 13p
4027 28p 4071 13p
4028 45p 4072 13p
4029 50p 4081 13p
4040 55p 4093 36p
4041 55p 4510 60p
4042 55p 4511 80p
4043 50p 4518 65p
4017 47p 4046 90p 4520 60p
4018 55p 4049 25p 4528 60p

FULL DETAILS IN CATALOGUE!

4002 13p
4007 13p
4009 30p
4011 13p
4012 13p
4013 28p
4015 50p
4016 28p

NE531 98p
NES55 23p
NE5S56  60p
NES67  100p
* RC4136 100p
SN76477 230p
TBABOO 70p
TBAS10S 100p
TDA1022 620p
TLOBY 45p
TLOB4 125p
ZN414  80p
ZN425E 390p
ZN1034E 200p

LF356 80p
LM301AN 26p
LM308 60p

THIS IS ONLY LM318N  75p

A SELECTION! LM324 45p

709 35p LM339  45p
16p 1.M378 230p
45p LM379S 410p
30p LM380  75p
850p LM3900 50p
9000 LM3909 . 65p
55p LM3911 100p
70p -MC1458  32p

CA3130 90p MM57160 590p

20p 74141

22p 74145

25p 74148

20p 74150

55p 7415}
12p 20p 74154
22p 135p 74157
12p 25p 74164
10p 30p 74165
22p 25p 74170
390 45p 74174
12p 350 74177
20p 45p 74190
12p 25p 74191
18p 350 74192
38p 38p 74193
45p 350 74196
50p 35p 74197

45p 74199

LED's 0.125in.
Red THL209

0.2in each 100+
TiL220 9p 7.5p
Green TiL211 TIL221 13p 12p
Yellow TI(L213 TIL223 3p 12p
Clips 3p 3p
DISPLAYS

DL704 034 CC
DL707 03 inCA
FNDB00 0.51n CC

130p 120p
130p 120p
100p 80p

i

Low profiie
by Texas

8pin 8> 18pin 14p 24pin  18p
14pin 10p 20pin 16p 28pin  22p
18pin 11p  22pin 17p  40pin 32p
3 lead TO18 or TOS5 socket. 10p each

Soldercon pins: 100:50p 1000:370p

ZTX500 16p
2N697  12p
14p  2N3053
35p  2N3054
35p  2N3055
350 2N3442
35p  2N3702
15p  2N3703
15p 2N3704
15p  2N3705
98p  2N3706
20p  2N3707
20p 2N3708
60p  2N3819
70p  2N3820
65p 2N3904
80p 2N3905
65p  2N3906
55p  2N4058
14p 2N5457
t4p  2N5459
ZTX300 16p 2N5777

DIODES

1N914 3p 1N4008 6p
1N4001 4p  1N5401 13p
1N4002 4p BZY88ser.8p
fTT Full spec. product.

1N4148 - £1.40,100. £11:1000

TANTALUM BEAD each
0.1,0.15,0.22, 0.33,0.47, 068,

1& 2.20F @35V . .. . 8
4.7,6.8, 10uF @ 25v . .- . 13
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

Muilard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p
0.15,022 . . a - p

0.33, 0.47
0.68 i
1.0uF

10p
t4p
17p

VEROBOARD
Sizen 01in 015N,
25 x 1 14p  14p
25x3.75 45p 45p
25x5 54p  S4p
375x5 64p  64p
375x17 205p  185p
Single sided
pins per 100 40p  40p
Top yuahty fibre glass copper l)Odrd Single
stded. Si7e 203 x 35mm. 60g each
‘Dalo’ pens  75p eack
Five mixed sheets of Atfac 145p per pack

Vero
Cutter 80p.

Pin insertion
tooi 108p

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

E12 series. 47 ohms to 10M Any mix
each 100+ 1000+
0.25W ip 0.9 0.8p
0 5W 1.5p 12p ip
Special development packs consisting of
10 of pach vaiue from 4.7 ohms 10 1 Meg-
ohm (B50 res) 0.5W £7 50. 0.25W £5.70.
METAL FILM RESISTORS
Very high stability, low noise rated at '<W
1% Avadable from 5tohms 10 330k in
E24 series Any mix.
each 100+ 1000+
0 25w 4p 3.5 T2

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

CONTAINS

. OVER 2500

E\ecnoﬂéc W STOCKITEMS.
Compon 2,

CERAMIC

Piate type 50V. Available in E12 series from
22pF to 1OOODF and E6 series from 1500pF to
0.047uF . 2p

RADIAL LEAD ELECTROLYTIC
63v_047 10 22 47 10
22 33 47

226
L 7

JACK PLUGS AND SOCKETS
screened unscreened socket
2.5mm 13p p
3.5mm 14p 8p
Standard 30p 15p
Stereo 36p ; 18p
DIN PLUGS AND SOCKETS
piug chassis tine
socket socket
2pin /o) 76
3pmn o 9p
5pin 180° 11p 10p
Spin 240¢ 13p 100
1mm PLUGS AND SOCKETS
Surtahle for low voltage 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

tnsulated plugan red or biack 9p
Scrieened pluy 13p
Single socket 70 Doutne socket 10p

Electronic Componenfs

SOLDERING IRONS

ANTEX X25 {25W) or ANTEX CX (17W)
Reel of solder (39.6M)

LOUDSPEAKERS

56mm dia. 8ohms.  70p 64mm dia. 64chms. 75p
64mm dia. 8ohms.  75p 70mm dia. 8chms. 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.

390p each
240p each

Stide switches (DPDT) miniature or standard 15p.
Push to make switch. 16p. 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-
ablein red, blue, green, grey, yellow & biack. 14p.

MISCELLANEQOUS

Connection cable available in single or stranded packs of

eight colours. Single

8 metre pack 18p
40 metre pack  85p

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.

Stranded
18p
80p

Murata Ultrasonic Transducers.
180p each. 350p pair.

PANEL METERS

High quality 2" wide view meters.
Zero adjustment. Back illumination
wiring.

Available in 50 uA, 100 uA, 500 uA,
1mA, 100mA, 500 mA, 1A. £4.75 ea.
VU meter similar style. £1.40 ea.

SLIDE POTENTIOMETERS

Good quality 60mm

travel slider with

80mm fixing centres.

Avaitable from 5k — 500K

in log and linear. 55p each.

Suitable black knobs 6p ea. Coloured knobs 10p ea.

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 Coliege Rd,

Bromley, from Mon—Sat, 9am—6pm (8pm on Weds and
Fridays). Special offers always available.

We aiso 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+
15%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to April 1980.
Official orders welcome.

BARC) Ave

? BARCLAYCARD

& ACCESS WELCOME.

. Mail orders to: STEVENSON (Dept ET)

76 College Road, Bromley, Kent BR11DE.

ALL PRICES INCLUDE 15/.V.A.T.




o 80 characters wide.

¢ 60 lines per minute.
o 10 line print buffer.

(includes upper/lower
case, $,#, £)

o Bi-directional printing.

o 96 character ASCI| set.

FEATURES

e Serial RS232 interface.

o Automatic CR/LF.

e 81" paper (pressure feed).
e 91" paper (tractor feed).

o Tractor/pressure feed.

o Baud rate from 110 te 9600.

e External signal for
optional synchronisation
of baud rate.

The Nascom IMP plugs straightinto a Nascom 1/2
butis usable with all other micro systems.
Paraliel option wiil be available shortly.
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l TO NASCOM MIGRUCGMPUEERS LT |
92 BROAD STREET
CHESHAM §
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each plus VAT plus £2.50p&p B
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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 lull 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 scramble 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.

4 LCD ALARM CHRONO

This is no ordinary watch. It's a slim, multi-function, daal 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).

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

Name ....

£17.95

Address

To: DIGITAL ALARM offer
ETi Magazine, 145 Charing Cross Road
London, WC2

Name

£10.60

Address

To: LCD WATCH offer
ETI Magazine, 145 Charing Cross Road
London, WC2

Name

£11.95

Address

To: ALARM/CHRONO LCD WATCH
offer

ET| Magazine, 145 Charing Cross Road
London, WC2

Name

£16.95

Address

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.
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HOME COMPUTING BARGAINS

All of this month’s otters have full keyboards, use
your tv as a vdu and will read and write onto most
cassette recorders: — Ohio Scientific Superboard
i fully assembled, 8K basic, 4K ram £188 + vat.
Tandy TRS8OQ level 1l basic, converted 10 UK tv
slandard, includes modulator and psu, 16K ram
£450 + VAT.

SINCLAIR PRODUCTS

PFM200 £52.89, case £3.40, adaptor £3.40,
connector kit £11.27. Microvision tv £81.44,
mains adaptor £6.88. PDM35 £29.78, mains
adaptor £3.40, case £3.40. DM350 £71.82,
DM450 £102.71, DM235 £62.66. Accessaries
far atl 3 models: — rechargeable batteries £7.99,
mains adaptor /charger £3.94, case £9. Enter-
prise prog calculator £23.27. New 1OMHz scope
£149.

COMPUTER GAMES

Chess challenger 7 £84. Voice challenger £239.
Checker challenger 2 £46. Checker challenger 4
£84. Awari video computer £147. Cartridges
£14.32, Swer Chess £62. Chess champion 5 £61.

CONTINENTAL SPECIALITIES PRODUCTS
EXP300 £6.61. EXP350 £3.62. EXP325 £1.84.
EXP650 £4.14. EXP4B £2.64. LP2 £20.70.

TV GAMES

Tank battles kit £8.34. AY-3-8500 ch:p £5.27, kit
£4.28. Stunt cycle AY-3-B76D chic £12.486, kit
£4.26. 10 game paddie 2 AY-3-8600 chip
£10.25, kit £7.03. Racing car chip AY-3-8603
£13.63. Modified shoot k:» £5.28. Ritle kit
£5.27. Colour generator kit £8.05. Joysuck 220K
£1.80.

MAINS TRANSFORMERS

6-0-6V 100ma 78p, 17:a £2.60. 9-0-9V 75ma
76p, 1a £2.22, 23 £2.88. 12-0-12V 100ma
92p, 12 £2.75. 15-0-15V 13 £3.09.

JC12 AND JC20 AMPLIFIERS

Integrated circsit audio amplifier chips with data
and printed c:rcuns JC12 6 Watts £2,08. JC20
10 Watts £3.14,

FERRANTI ZN414
IC racho cr:p 85p, extra parts and pcb for radio
£4.10. Case £1.06.

PRINTED CIRCUIT MATERIALS .

PC etching kits: — economy £2.32, standard
£4.36. sq. ins pcb 66p. 11b FeCl £1.30, etch
res.st sens. — economy 50p, dalo B4p, drill bits
* 32in or 1mm 27p, etching dish 89p, laminate
sutier 82p.

S-DECS AND T-DECS
SDec £3.79. T.Dec £4.59. u-DecA £4.69.
+DecB £7.16. 16 bl adaptor £2.31,

welcoma.

BATTERY ELIMINATORS

3-way types with switched output and 4 way
multi-jack: — 3/4%2/6V 100ma £2.39, 6/7%/
9V 300ma £3.14. 100ma radio types with press
stud connectors 9V £3.57, 6V £3.57, 412V
£3.57, 9+9V £4.79, 646V £4.79, 42 +4V
£4.79. Cassette recorder mains unit 7%V 100me
with & pin din plug £3.57. Fully stabilized type
3767779V 400ma £5.76. Car converters 12V
DC input. output 9V 300ma £1.19, output 7%V
300ma £1.19n output 3/4%/6/7Y%2/8/12V
800ma £2.68.

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors:
44V £1.49, 6V £1.49, SV £1.49, 4'2+4%V
£1.92, 646V £1.92, 9+ 9V £1.92, Cassette
type 7%V 100ma with din plug £1.48. Heavy
duty 13 way types 4%2/6/7/8%/11/13/14/
17/21/25728/34/42V 1A £4.95, 2A £7.72,
Car converter input 12V DC, output 6/7%2/9V 1A
stabilized £1.38.

STABILIZED POWER KITS

The first price is for kit without transformer, the
bracketed price includes transformer. B-way types
3/4%/6/7%/9/12/15/18V 100ma £1.74
{£2.50), 1A £2.98 (£5.10), 2A £4.10 (£6.87).
Variable voltage modeis 2-18V 100ma £2.12
{£2.98), 1-30V 1A £2.98 {£5.95), 1-30V 2A
£4.98 (£11.24).

BI-PAK AUDIO MODULES
AL3D £4.04. PA12 £7.17. PS12 £1.42. T638
£2.70. S450 £24.03. ALBO £4.97. FA100
£17.33. SPMB0 £4.57. BMT80 £6.08. Stereo
30 £20.57. MAGO £36.23.

COMPONENTS

1N4148 0.9p. 1N4002 3.1p. 741 8 dil 18p.
72314 dil 31p. NE555 Bdil 25p. bc183, bc213,
bc 547, bc549 4.2p. bc182, bc1B4, bc212,
bc214, bc548 Sp. tip31c, tipd2c 30p. tipdic
39p. bd131, bd 132 27p. plastic equivbc 107 5p.
fuses 20mm x S5mm cartridge .15, 25,.5,1, 2,3,
5 Amp quickblow 1p, anti-surge 3.8p. resistors
5% UW E12 10R to 10M 1p, 0.8p for 5p+ of
one value, polyester capacitors 260V 015, .068,
Amf 1,5p, .01n .033, .33 2.8p, .022. .047mf
3.3p, .22. 47mf 4.9p. polystyrene capacitors Ei2
63v 10 to 1000 pf 3p, 1n2 to 10n 4p. ceramic
capacitors 50V E6 22pf to 47n 2p. electrolytic
capacitors 50V .5, 1, Zmf 5p, 25V 5, 10mf 5p,
16V 22, 33mt 5p, 47, 68mf 3,5p, 100mf 6p,
330, 470mt 9p, 100mf 10p. mners 400mW E24
2V7 10 33V 7p. preset pots subminiature 0.1W
horiz or vert 100 to 4M7 8p, potentiometers AW
4K7 to 2M2 log or 1in, single 27p, dual 87p.
Yein red LEOs 9.7p..ic sockets 8 dil 8.7p, 14 dil
10.1p, 16 dit 12p.

A

iimslow

udio

THE firm for speakers!

Send 30p 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 @ I.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

SWANLEY ELECTRONICS
DEPT ETI, 32 Goldsel Rd., Swanley, Kent BR8 8EZ.

Mail order only. Please add 30p to tha total cost of your order for postage..Prices include VAT
unless stated. Lists 24p post free. Overseas customers deduct 13%. Official credit orders

7400 12p 7476  35p
7401 12p 7480  50p
7402 12p 7481  85p
7403  12p 7482  75p
. 7404 12p 7483  80p
7405 18p | 7484 100p
7406  30p 7485  75p
7407  35p 7486  35p
7408  18p 7489  200p
7409  18p 7490 35p
7410  12p 7491  80p
7411 20p" | 7492 40p
7412 18p 7493  35p
7413 30p 7494  85p
7414  B50p 7495  70p
7416  30p 7496  60p
7417  30p 7497 190p
7420  16p 74100 130p
7421 30p 74104 65p
7422 18p 74105 65p
7423  30p 74107 35p
7425  30p 74109 55p
7426  40p 74120 115p
7427  30p 74121 25p-
7428  35p 74122  50p
7430  18p 74123 50p
7432 25p 74125 45p
7433 40p 74126. 60p
7437  30p 74128 75p
7438  35p 74130 130p
7440  15p’ 74131 100p
7441 70p 74132 75p
7442  70p 74135 100p
7443 115p 74136 80p
7444 115p 74137 100p
7445 100p 74141 70p
7446  95p 74142 200p.
7447  60p 74143 300p
7448  60p 74144 300p
7450  18p 74145 75p
7451 18p 74147 180p
7453  18p 74148 130p
7454  18p 74150 100p
7460  18p 74151 70p
7470  30p 74153  70p
7472 30p 74154 100p
7473  35p 74155 65p
7474  30p 74156 85p
7475  35p 74157  70p

70p
70p
225p
200p
250p
75p
250p
. 80p
50p
185p
225p
400p
200p
100p

70p
150p-

450p
250p
760p
460p
90p
90p
240p
170p
30p
45p

190p-

60p
100p
100p
140p
150p
150p
350p
70p
70p

LM348N _ @op
LM380 80p
LM38IN - 150p
LM382 120p
LM391 170p
LM555 25p
LM565 125p
LM709C 40p
LM710T05 65p
LM710DIL 65p
LM723T05 40p
LM723DIL  40p
LM733 120p
LM739 150p
M741 20p
LM747 70p
LM748 40p
LM1303N 95p
LM1458 60p
LM3900 60p
LM3909N 70p
MC1310P 150p
MC1312P 160p
MC1314P  190p
MC1315P 230p
MK50398  650p
MM5314  380p
MM5316 470p -
NE529K 150p
NE555 25p
NE556 70p
NE5628  420p
NE566 160p
NE567 170p
SAD1024 1
SAS560 155p
SAS570 150p

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

SASB60 270p TBA810 100p
SAS670 _ 250p TBAB20 " 80p
SL917B 650p TBAJ20Q  290p
SN76666N  100p TCA270S  250p
SN76003N  170p TCA270Q  250p
SN76013N  150p TCA760 300p
. SN76013ND 130p TCA4500A  300p
SN76023N  150p TDA1004  300p
SN76023ND 130p TDA1008  320p
SN76033N  180p TDA1022  600p
SN76131N  115p TDA1024  125p
"SN76227N  150p TDA1034  250p
SN76228N  160p TDA2002  320p
SN76660N  85p TDA2020  320p
TAA300 250p TLO8Y 50p
TAA350 250p TLOB2 100p
TAA550 35p TLOB3 110p
TAA570 250p TLOB4. 130p
TAAB61B  150p UAA170 200p
TAA700 340p XR320 250p
TAA790 340p XR2003 150p
TAD100 150p XR2206.  400p
TAD110 130p XR2207 400p
‘"TBA120A 60p XR2208 590p
TBA120S 70p XR2216 675p
TBA120T 90p XR2264
TBA480Q  190p XR2265 440p
TBA520Q  190p "XR2567 250p
TBA530Q  190p XR4136 150p
TBA540 220p XR4151 350p
TBA550Q - 250p XR4202 150p
TBA560C  240p XR4212 150p
TBAB41A12 250p XR4739 150p
TBA700 200p ZN414 95p
TBA720Q  240p ZN1034E  200p
TBA750Q  200p "95H90 800p
TBABOO 90p 11C90 1400p -

IN 4148 DIODES BY ITT/Texas, 100 for

£1.
Static RAM 2102 1024 X 1 bit 450 nano sec
£1.00 each
2112 256 x4 bit 450 nano sec £2,50
Murata Ultrasonic Transducers 40kHz £1.80 each

306 ST. PAULS ROAD, HIGHBURY CORNER, LONDON, N.1. TEL: 01-226 1489

i

74160 4013 50p . LINEAR
74161 1332 4015 gop | GA3039
74162 100p | 4016 45p CA3046
.74163 100p | 4017 8op | CA3060
74164 115p | 4018  80p CA3065
74165 120p | 4019 60p | CA3076
74166 140p | 4020 100p | CA3080
74167 200p | 4022 95p | CA3084
.74170 200p 4023 25p CA3085
74173 120p | 4024 s5p | CA3086
74174 90p | 4025 20p | CA3088
74175 90p | 4026 150p | CA3089
74176 85p- | 4027 Gop | CA3090AQ
74177 80p | 4028 8sp | CA3123E
74178 160p 4029 100p CA3130
74179 140p 4030 60p CA3140
74180 95p 4032  100p CA3161E
74181 180p 4033 150p .CA3162E
74182 90p | 4040 100p | CA31B9E .
74184 140p | 4043 9sp | FX209
74185 140p | 4046 120p | D130
74188 320p | 4047 100p | LF356
74190 100p | 4048 eop | LF357
74191 100p | 4049 4sp | LM21IH
74192 100p 4050 50p LM300T05
74193 100p | 4054 130p | LM301AN
74194 100p | 4055 130p | LM301TO5
74195 100p |- 4056 136p | LM304
74196 100p | 4060 115p | LM307N
74197 .80p | 4066 eop | LM308TO5
74198 150p | 4068 22p | LM308DIL
74199 150p | 4069 20p | LM309K
74293 126p | 4070 30p | LM3107T05
74LS00 15p | 4071  20p LM311T05
74Ls11285p | 4072 20p | LM317K

4075 ~ 28p | Lm324

4077 40p |- LM339

4081  20p

4082  20p

4093  80p

cMos 4501 20p

4000 14p | 4507 55p
4001 14p | 4510 100p
4002 15p | 4511 150p
4006 90p | 4516 120p
4007 18p | 4518 100p
4009 40p | 4520 100p
4011 18p | 4528 100p
4012  18p | 4583 80p

£3.20 pair

'

| In response to numerous requests we
can now supply the ETI Equalizer Kit.

Post and Packing 25p

Add 15% VAT to total order
Minimum order: £1.00

T. POWELL

Barclay / Access credit cards accepted
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HUM
FILTER

Got a hum problem that's making your hi-fi distinctly lo- fi?

Our natty notch filter cuts the moronic mains monotone down to size.

he magnetic field around the
T transformer in the power amplifier

can couple to the preamp or tape
deck. Also, the location of nearby 240V
mains wiring can cause problems that
can be very difficult to overcome. In
theory, if the equipment and leads have
been properly shielded and earthed this
problem shouldn’t exist. In practice it’s
a very different story.

This project aims at overcoming
some of the problems of mains induced
hum by using a notch fiiter at the hum
frequency of 50 Hz. At this frequency
any signal present will be attenuated. At
frequencies either side of the notch the
response should return to the unatten-
uated input level.

The ‘Q’, or Quality Factor, of a
tuned circuit — which the RC network
in this circuit forms, determines the
bandwidth, or narrowness, of the ampli-
tude response of the circuit (see the
diagram). As this circuit forms a notch
filter, the Q of the circuit determines
the narrowness of the notch. g

With a high-Q notch the frequency
response of the circuit will dip suddenly
around the notch frequency. Frequen-
cies a little either side of the notch
centre frequency will be little affected.
1f the Q is low, frequencies some way
either side of the notch frequency will
be attenuated. The actual attenuation
at the notch frequency is greater with a
high-Q circuit than with a low-Q circuit.

High-Q circuits have the disadvantage
that slight changes in component values,
due to temperature changes etc, will
affect the centre frequency. Tuning of
the circuit to frequency is also quite
critical. Lower-Q circuits do not suffer

46
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€

Bttt || | enman DG4 D343, Dde, Desey, bsese c3 o4
+
68n 68n
c2 R2
R8
SK1 u 27 22Kk

Locs
\ R3 150n
l 22k ‘

RV1 R4
50k 47k
PRESET

NOTE

ONLY ONE CHANNEL HAS BEEN SHOWN
FOR CLARITY. THE COMPONENT
) NUMBERING OF THE OTHER CHANNEL
Fig.1. Circuit diagram of one channel of the hum filter. BEGINS at 101 i.e. R101 R102 etc.

so much from this disadvantage.

The design Q chosen for this project : HOW IT WORKS
was a compromise between the con-
straints of critical tuning and drift
effect and good attenuation at the
notch with little affect on nearby fre-
quencies. Peak attenuation at the notch
centre frequency of B0 Hz is around
80 dB while attenuation of only 3 dB is
obtained at 40 Hz and 58 Hz. There is
some audible effect on the bass response

of asystem, but this is minimal. - ari“{!'R“’;P'ﬁtgﬂ . e 2 : i
. o Thesc €0 st be -m ith* The nsrstbt.ls@p' :

Constl‘uctlon reasofiable auour # good, deep noteh’is Wfoitowat gmn zeio voltag

Mount the resistors and capacitors on 44 beob e prisat corvects sy the ng

the board first. Be sure the orientation  tain exteh

of the tantalum capacitors is correct.
These are polarized and can only be
installed one way round. Next, install
the preset pot. Finally, solder the tran-
sistor in place.

The circuit is run from a single nine
volt battery. The current consumption
of the prototype was 200 uA so the bat-
tery life should be good for several
months. If it is found that battery life
is not long enough a power switch
could be fitted.

The filter can be used almost any-
where in the amplification chain since
its overload margin is very high (typi-
cally 8 V p-p). It should obviously be
placed after the point where the hum is
being picked up. If the hum is in the
turntable and the magnetic phono input
of the amplifier since the input impe-
dance is 47 k shunted by 10 pF, which
should suit most magnetic cartridges.

Once the filter is in place, the presets
are adjusted so that the hum is brought
to a minimum by adjusting each channel
" independantly. p  The finished PCB fitted to the front panel, with the battery on flying leads.
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PROJECT: Hum Filter

TO CHASSIS

+Ve

TO
BATTERY

ov

*RCA SOCKETS POSITIONED HERE
ON FRONT PANEL OF CHASSIS

I FLAT TO > 100kHz

[ E l
10+ f |
& 2 ' ‘
- ‘ 1 The worst-case response of the Hum
g 30 i Filter. With most combinations of
2 ) b 1 resistor and capacitor values, the 3 dB
i | [ points of the notch were around 46 Hz
= 40 and 54 Hz, making the notch con-
< 3 | .siderably narrower.
2 501 | |
I |
& | |
H |
70 T ¥ ™
40Hz 50Hz 58Hz
FREQUENCY

“I"’s A GREAT HUM FILTER - WON'T LET ANY
PuNk Rock THROuGH AT ALc!”

Fig.2. Component overlay.

PARTS I.IST

Rbsmo%saﬂ’/w 5%
"RLRIOF" 68k
-RQRKO.A & 27k ;

R106 1
5 R? Ri07 33’1%

Mt o

ﬁ acxtors v e et
«sﬁi L1001 - 10pf ceramic o
2 CI,()2,§ oy
1()6 ; Ay santalum
(:3 C4C}(33 G

“Poi;entlometem ; o "‘v

- RV] R‘VEO’LQ‘;’OR mm pre’set
»‘S-emm&;nductors X
ﬁQl*«,QIGI ik acsw BC109

é“

%Mnscellaneoﬁsh, :

*sv i

ETT 451 PCB; boxtosuxt 4 panel
mauntmg 2

BUYLINES

¥You shouldn’t have any d1fﬁ<.uh; :

getting hold of any of the comp@negts
b

for this project. We haven’ S ouréredt(r

box our pmtut} pe. You.g e anys,.”
thing from a plain alumlmmn;‘btlx 10 4
LIdaS\ wooden case «-;,,whatever Idk:s .
your fancy.

e
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ritains Best Breadboard

Buy at Breadboard 79

All over Britain, hobbyists are
discovering Britain’s Best
Breadboard Buys. At the
London Breadboard exhibition
‘79 on Stand Nos. F1, F2and
G1, G2, CSC will be exhibiting
their full range of breadboards.

Here is your chance to obtain
a special ticket for Breadboard ‘79
worth £1.00 absolutely FREE.

Cut out the coupon below and take it

S EXP 32,
EXP 650

EXP 325 Built in bus-bars accepts 8, 14, 16

along to one of our listed dealers, and make
a purchase of any of our breadboards and

receive your special FREE ticket — see you
at Breadboard '79.

Take the coupon to any of these main dealers:

LONDON

Rastra Efectronics Ltd., 279-281 King Street, Hammersmith,
London W6

Cubegate Ltd , Audio Electronics, 301 Edgware Road,
London W2 1BN

Technomatic Ltd., 17 Burnley Road, London NW10 1ED
Precision {nstrurnent Labs , Instrument House,

727 Old Kent Road, London SE15

MANCHESTER

Shudehill Supply Co., 53 Shudehill, Manchester M4 4AW
BUCKINGHAMSHIRE .

West Hyde Development, Unit 9, Park Street Industnial Estate,
Avylesbury, Bucks HP20 1ET

Best Electronics (Slough) Ltd., Unit 4 Farnburn Ave., Siough,
Bucks SL14XU

KENT

Lawtronics, 13a High Street, Edenbridge, Kent TN8 BAX
NEWCASTLE

Ajtken Bros., 35 High Bridge, Newcastle upon Tyne
SCOTLAND

Marshalls, 85 West Regent Street, Glasgow G2

F. Brown & Co., 45 George |V Bridge, Edinburgh EH1 1E3
LEEDS I :

Leeds Amateur Radio Club, Cookridge Street, Leeds 1
HERTFORDSHIRE

BI-PAK, 3 Baldock Street, Ware, Herts.

CONTINENTAL SPECIALTIES CORPORATION

CSC UK LTD. EUROPE, AFRICA, MIDEAST

Dept 9CC2 Shire Hill Industrial Estate Units 1 and

2, Saffron Walden, Essex CB11 3AQ

Tel: Saffron Walden (0799) 21682. Telex: 817477

andup to 22 pin ICS. £1.60

EXP 350 270 contact points, ideal for
working with up to 3x 14 pin DIPS. £3.15
EXP 650 For microprocessor chips. £3.60
EXP 4B An extra 4 bus-bars in one unit.
£2.30

EXP 300 The most widely sold breadboard
in the UK; for the serious hobbyist. £6.76
EXP 600 6" centre channel makes this the
Microprocessor Breadboard. £6.30

PB6 Professional breadboard in easily
assembled kit form. £9.20

PB100 Kit form breadboard recommended

for students and educational uses. £11.80
The above prices do notinclude P&P and 15% VAT

EXP 350

The Experimentor System
4 ways to order Experimentor Systems
1. EXP 300PC which includes one item
A matchboard pre-drilled PCB — £1.32
2. EXP 302 which includes three items.
Three 50-sheet scratchboard workpads — £1.68
3. EXP 303 which includes three items.
Two matchboards and an EXP 300 solderiess
breadboard - £8.60
4. EXP 304 which inctudes four items

Two matchboards and EXP 300 breadboard and a
scratchboard workpad — £9.30

N SEN G n W ONN M BN DN Em BN DR R ONW mam BEE Ea
This coupon entities the holder to a free ticket worth £1.00 to Breadboard '79, with the purchase of any

l listed breadboards l
1.EXP 325 | Qnty Reqd.| 2 EXP 350 | Qnty.Reqd
NAME. ... . ... e e
I £270 448 '
3.EXPE50 | Qnty.Reqd | 4.EXP4B |Qnty.Reqd- ADDRESS. .. ... ! i T e e e
l £5.00 £350 I
5.EXP 300 | Qnty.Reqd. | 6.EXP 600 | Qnty.Reqd i e B
I £1.76 £8.39 l
7.PB6 l Qnty Reqd. { 8.PB 100 Qnty.Reqd. B G A )
I mn | fun FREE catalogue tick box ] I
Experimentor System i enclose cheque/POforf . ... .. ... .. .
I TEXP 300PC| Onty Reqd.] 2 EXP 302 | Qnty. Reqd or debit my Barclaycard, Access, American l
238 278 Express card
: NO. - i vl W Exp.date .......
Qnty.Reqd Qnty.Reqd. )
I 8 57;303 4'5‘(:5304 v-red or Tel: (0799) 21682 with your card number and l
- - - our order will be in the post immediately.
I Boxed prices include P&P and 15% VAT . P Y I
If no dealer in your area contact CSC direct.
I Continental Specialties Corporation, (U.K.} Limited, Dept 9CC2 l

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex Tel. (0799) 21682
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© Top of all systems
Atested by |ndenendem
4 natianal autharity &

July 79 j‘
g

CSOD I ES@OR

high performance electro ignition to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but it i1s now available in quality kit form to fit all
vehicles with coil ignition up to 8 cylinders.

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit (special selection}: electronic variable dwell
circuit {maximises spark energy at all speeds): pulse protessor
{overcomes contact breaker problems). Coil governor {protects coil).
Long burn output. Negative earth only. Compatible with all rev. counters.

€300.nit's ready built form {C3000) it came top of all systemns tested
by an independent national authority July ' 79. A high energy
capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. (Low cost adaptors availabie forrare cases.
Application list enclosed with each kit. Note. Vehicles with Smiths/

- Jaeger rev. counters code RVi on dial will require adaptor type TCI).

What's in the kits. Surefire’'s own precision anodised aluminium
- extruded case. P.C. mounted security changeover switch, static
timing light. Special selection Motorola semi-conductors. Capacitors,
resistors etc. selected after 5 years experience. Giass fibre pcb, solder,
complete down to last washer
Fully iltustrated comprehensive instructions
and full technical back up service.

Suretron Systems (UK) Ltd.
Piccadilly Place, London Rd., Bath BA1 6PW. Tel: Bath (0225) 23194

Name .
Address N - A
’Phoneor</erw1thAccess;Barc/aycar(/ ‘ Quénmy o
VAT and P & Pinc. required
ES200: Neg == |fI3:95 £11.95 ff:ﬁ%i
C300: Pos R [fTR85  £15.95
C300; Ney == |£YP$5  £15.95 | Chy No
Tacho Adapt. TC1 £3.90
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STRATHAND SECURITY

WE HAVE EXPANDED TO NEW PREMISES AT 32 ST.
ANDREW'S SQUARE, GLASGOW, WHERE WE CAN
~NOW OFFER AN EVEN BETTER SERVICE, WITH A
LARGER RANGE OF PRODUCTS AT BETTER PRICES

Our Telephone Number and Telex No. remain
unchanged

Solfan Microwave — 15M Range — neat and unobtrusive —

ideal for home and office. Requires 12V DC at 130 MA.

Normally closed contacts open under attack conditions: Walk

test lamp built in.

This month’s price inclusive of V.A.T.and P.and P. £74.75

Flush Reed Switch and Magnet ... ... ........ £1.00
Surface Reed Switch and Magnet ... ........ . £1.00
Pressure Pad, large . .............. oo .... £2.50
Pressure Pad, stairsize . ................... £1.75
Bell 12V DC 6-inch Heavy Duty, veryloud . ..... £11.50
Horn Sounder 110 DBA 12V DCO.6A ... ... ... £22.00

All prices include V.A.T. at 15%, postage and packing.

Many other items too numerous o detail. Price List free with
s.a.e. Catalogue, giving wiring details, etc., only £1.00
refunded on orders over £10.00.

THIS MONTH’S BARGAIN OFFER

Bell Cover — plastic coated steel — normally £8.50 — this
month ...............0c.0.u. EEEETE ONLY £6.50

Special discounts for orders over £250.00

All goods are held in stock and are despatched normally within
24 hours. For prompt service Phone Nancy on 041-552 6731.

Callers Welcome

PYSTRATHAND

32 St. Andrew's Square, Glasgow, G1 5PL

Tel: 041-552 6731 or 2
Telex: 777268 (24 hours' service)

You’'ve heard about it
Read about it — HERE IT IS
AVAILABLE EX-STOCK 9
COMPLETE KIT AS PER 4"/' 4’
MANUFACTURER'S SPECIFICATION 00 sS‘
With provision for 8K on hoard expansion. Excludes 4118 x 8% oo
INCLUDES FREE 16K EXPANSION 47
VALUE £140 includes ALL parts with every kit I 4/( ~

1 +15% WITH <,
NASCOM-2 £295 i e | o,
ON DEMONSTRATION NOW 16K EXPANSION WORTH £140
AVAILABLE ONLY FROM US ON THE COUPON BELOW
OPTIONAL EXTRAS

8 OFF 4118%
3 AMP POWER For NASCOM-2
PURCHASERS

SUPPLY a1 159

£29.50 Post£1.50 Early
For NASCOM-2 | £80 Delivery

RS232 COMPATIBLE

OUR PRICE
80 GBLUMN PR'NTER brand new £325 + VAT

List price £550. If sent by carrier £5 extra 15%

FULL MANUFACTURER S WAHRANTY - Dl]N T DELAY URDER TODAY

“Please send me my NASCOM 2 KIT w:th the FREE 16K EXPANSION
for £295 + VAT.

I enclose remittance . . ... e a s e Braw 3 T . to cover

Name & Address ... ...............

Also in stock NASCOM- 1 @ ELF @ TRS80 as previously advemsed

R itmith Wweess

Henry's

Computer Kit Division
404 Edgware Road, London, W2, England
01402 6822
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WHATS
HAPPENEG I
Peojs e,

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? i

75p + 25p P&P.

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, loudhaller, ’scope calibrator, electronic ignition, car
theft alarm, turn indicator canceller, brake light warning, LM3800 circuits, temperature
alarm, aerial matcher, UHF-TV p p., metal four input mixer, IC power supply,
_rumble filter, 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 dimmer, exposure 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 controller, reaction tester, headphone radio, STD timer, double dice,
general purpose power supply, logic tester, power meter, digital voltmeter, universal
timer, breakdown b heart rate monitor, IB metal locat ature 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 osciliator, marker generator,
audio-visual metronome, LED dice, skeet game, lie detector, disco light show ...

Stars & Dats g Eane.... Lghishoy
.. Aetive Grassover. . Hear and Tell Op¥
Bk Noise Generalor_.. GSA Moritiy

Dispiay Systems
Digital lratruments
Transmission Links
Scapes & Recordars
Control of Pawer

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.

FROM THE PﬁEiiSﬂERS QF
FLECTROMICS TORAY MIERRATORAL

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
selection 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 1p each!

£1.50 + 25p P&P each.

——

- TOP PROJECTS . T
Book 7: £1.25 + 25p P&P.

ORDER FROM

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 your cheque or PO with your name and address.

FLECTRONICS TODAY INTERNATIONAL — DECEMBER 1879

i ER I loudspeaker, CCD phaser, 3-channel tone

i radio, rev counter, Transcendent 2000, spirit level.

S

control,. bass enhancer, continuity tester, bench
supply, LCD digital multimeter, digital frequency
meter, wide range oscillator, ETI wet, egg timer,
house alarm, porch light, torch finder, light dimmer,
1B metal locater, electronic bongos, puzzle of the
! drunken sailor, race track, ultrasonic switch, tic-tac

3
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This month Dave Raven, of Metac Electronics, has a bash at crystal

gazing into the future of computers and delves into chip reIiability.

feature of TV and the press with *'Tomorrows World'”

and newspaper features on technology. People not
involved in science probably have difficulty believing the
forecasts since they are quite often so far outside what we
already understand.

Home computers and Robotics are two areas which
receive quite a lot of attention since they are predicted to be
areas which will have major effects on the ways in which we
work and five. At a recent symposium held in France by a
computer manufacturer, experts assembled to discuss the
future. It was predicted that there will be at least four major
computer revolutions during the 1980s. The component
processors revolution forecast for 1979 /80 begins with
the basic building blocks for computers and communica-
tion systems, large scale integration and very large scale
integration of devices, hardware, intelligent machine
products, people appliances, digital automation products,
communications ICs and intelligent data communication
satellite systems. All this resulting in components becom-
ing the end product.

Phase two will begin 1981/83 with the Component
Computer revolution. This will provide intelligent data
management systems and communications subsystem
components with the machine/computers becoming just
components. Carrying on in 1983/85 we should have the
component memory age. This kicks off with the basic
building block for information systems, distributed
memory, a system component revolutionising com-

Predicting the future in electronics is a regular

munications, information appliances, a data base computer
and knowledge based systems. This results in memory
becoming components and offices becoming portable

- machines. Phase four brings the component systems

revolution forecast for 1985/88. The component systems
will further revolutionise our institutions leading to the end

_ of the main frame computer and allow factories to become

machines. The era will be the "“system on a wafer techno-
logy’’, communications will substitute for travel and
buildings and an information society will emerge. Com-
puters become components and factories become
machines. Computer evolution is increasing tenfold every
decade and chip technology at 100x/decade while inno-
vation is going at 1000x/decade.

Robots for Robots

People amplifier appliances, the knowledge based system
and robots. In the 1990s we can expect intelligent robots,
androids and world linked robots. Aiso, would you believe
worker/slave robots for robots. If you find a credibility gap
emerging between yourself and the prophets of the future it
may be of interest to read this extract from The Times of
January 28th 1926 — '"Members of the Roya! Institution
and other visitors to a laboratory in an upper room in Frith
Street, Soho, on Tuesday, saw a demonstration of appa-
ratus invented by Mr J. L. Baird. For the purpose of the
demonstration the head of a ventriloquist’'s doll was

52
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NEWS

manipulated as the image to be transmitted through the
human face was also reproduced, first on a receiver in the
same room as the transmitter and then on a portable
receiver in another room. The visitors were shown recog-
nisable reception of the movement of the dummy head and
a person speaking. The image transmitted was faint and
often blurred, but substantiated a claim that through the
‘televisor’ as Mr Baird has named his apparatus, it is
possible to transmit and reproduce instantly the details of
movement and such things as the play of expression on the
face."”’

The Cathode Ray tube was of course still only a sugges-
tion made back in 1907 by Cambell Swinton in England
and Boris Rosing in Russia. So far, though, this suggestion
had produced no satisfactory system of television.

Global Games

Electronic home entertainment equipment is largely
imported into the UK from Japan and Hong Kong. Some
items are made in Taiwan and South Korea. However,
these two countries have stronger links with America.
Several European firms have set up manufacturing in
special export zones in India which have very attractive tax
benefits. Both Philips and Rank Radio are in India, also
many other companies have goods manufactured in the Far
East with their own brand name on. Hong Kong is particu-
larly strong in exporting to England due mainly to our
colonial ties. Goods from Hong Kong have been.much
maligned over the years for low quality probably due to the
cheap plastic toy image they are best known for. Early
electronic products were of varying quality but since this
new technology was not completely debugged it was not
only Hong Kong that had problems (reference UK made TV
games, calculators and electronic watches).

The high failure rate of electronic goods at the onset of
production is nearly always caused by the chip. The low
yields of TV game, calculator and watch chips is well
documented but as usual the problems are eventually
solved and the yield dramatically improves. Now with
calculators, TV games and many watch chips the producer
just cranks the handle and out they come by the bucketful.

Nipon Word Box

Having referred to the possibility of an electronic dictionary
last month it is not surprising that one has now appeared,
such is the speed of development in electronics. Made in
Japan this time by Sharp it will be going on sale next
month.

It features 48 kilobytes of read- onIy meory together with
logic and display control circuits. The liquid crystal display
is in dot-matrix and this enables it to run for about 1,000
hours on three silver-oxide batteries.

The dictionary is for Japanese-English, English-
Japanese and is intended primarily for Japanese people
learning English. It has a central processing unit, two
display-control chips and four 12-kilobyte ROMs encoded
with a total of 2,500 English words, 300 English com-
pounds and 5,000 Japanese words. Conjugations of
English verbs are provided and the dictionary form can be
called up from another tense at the push of a button. One
further novel! feature is a test key for cheecking the spelling
of an English word with a reply of ""good’” or “wrong™". It
can also process incorrect or incomplete information. If a
user tries to translate "‘speake’” the display will respond
with "speak?”’ ETN
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VMOS POWERFETS &
CHEAP LINEARS

*VNG67AF (60v, 2A, 15W, T70202) 85p
#/N10KM (60v, 2A, 1W, T092+tab)
6

............... Op
TO202 HeatClip  ...... 12p
TO92 HeatClip . ..... 8p

VMOS Design Catalog (96 page) o 20p

CA3080 (Programmable OTA} . 70p
CA3140 (BIMOS, drives TTL) ... 38p
LM308 (Precision opamp) .. ... 25p
LM 733 (120MHz diff. amp) . . 50p
LM741 (Famous, minidip) 18p

LM 3900 (Quad opamp subsmute) 43p

MC3401 (Cheaper ditto) .. ... 30p
NE529 (10nS Comparator) 145p
TLO81 (BIFET, fastsslew) .. .. 29p
*TLO74 (Quad TLO81 +low noise} 130p
78L05 (5%, TO92. Bvreg) .... 29
709C (TO5, 12v/uS decomp!) .. 15p

FASTER BREEDS OF
LS TTL, CMOS, DAC/ADC

*AM25LS161 (40MHz min 74LS16‘I)
75p

70p
*AMZSLS'IS\ (35MHz min 74LS191)
................... 90p
*AM25LS251 (9nS max 74L525‘|) 65p,
*AM25LS253 (9nS max 74LS253) 65p

‘20018 (t,25nS typ. @ 10v) .. 14p
4007UBY1,20nS typ. @ 10v) . 14p
4011B(1p35nS 1yp. @ 10v) .. 14p
4013B (fipg 25MHz typ. @ 10v) . 28p

40168 (BW 90MHztyp. @ 10v)  33p

40178 (fog1 BMHz typ. @ 10v) . 55p
40208 (fog25MHz typ. @ 10v) . 70p
4069UB (tp20nS typ. @ 10v) 14p
DACOS8 {10MHz, 0.19%, 8 bit DAC)
........... 225p

2502 (25MHz SAR for above) . 555p
*DACOS + 2502 + NE529( 2uS ADC)
900

Free brief data on * items. Full data 25p /item. Prices inc. P&P 25p
Mail Order Only

367 GREEN LANES
LONDON N4 1DY

J. W. RIMMER

MC1458 35p
741 metal car. Same pin config. as plastic
8-pin 14p each
NE555 25p
741 plastic 8-pin DIL 18p
BC107 7p B8C108 7p
BC109 7p BC147 7p
BC148 7p  BC1i5B 7p
BC182 7p BCY70 9p
BCY71 9p BCY72 9p
BC117 18p BC143 20p
BF180 25p ocn 15p

2N3055 35p
IN4148 2p INA004 3%2p
IN4005 3Vzp IN40O7 42p
IA400V Wo4 Bridge Rect 30p
Zeners 400mw 5% 8p

Post and packing 25p

CW.O

PROTON ELECTRONICS

LEDS, red 0.125"" 9p
Green0.2" “12p  Yellow 12p
0.2" Clips  2p

Resistors O 5w 5% E12 Carbon Film 100

- 10MQ 1p |

POLYESTER CAPACITORS

0.01uf — O.1,f 2p. 0.15, 0.22 3p.
033,0.475p,0687p, 1.010p, 2 2 pf
14p.

.
ELECTROLYTICS

2uF 100V, 4.7 50v, 10—, 474, 25v4p,
100, 150-25v6p, 220 25v, 500 25v 8p.
1000 25v PC mount 14p. 6800 pt 25v
55p.

DISCOUNT. 10+ off one value, 10%
off, except on LEDs, ICs, Zeners.

1A, 2& 4 STOPES ROAD, RADCLIFFE
) MANCHESTER M26 OTN

FITS
ALL
12 VOLT
SYSTEMS

Here is an instrument
the size of a matchbox
that mounts on or under your dash in juét a
few minutes and will display the condition of
your battery, and monitor your charge rate
The dnsplay shows red and yellow stripes
when all is well. Faults are shown as red only
or yellow only, and our unique fautt finding
guide helps you track them down

s

All this for lower cost than conventional
instruments that offer less

UN

2 YEAR
G'TEE

TRY THE C-MOR
ON YOUR CAR

We'll despatch it by return and if you don’t
like: * THE HIGH BRIGHTNESS LED
DISPLAY * THE EASE OF INSTALLA-
‘TION-* OUR UNIQUE FAULT FINDING
GUIDE * or anything eise. Send it back
within 10 days for a refund of the purchase
price.

" Ploase ‘sond C-MORE'S at £6. 35 ea
{inc. VAT) (+27p U.K. p&p, 50p Airmail,
Export, please).

To.

Cheque/P.0./L.M.O. Value
* To: HARVELEC (Dept. ET)
1 Formby Avenue, St. Helens
Merseyside WA10 3NW
Regd. in U.K. No. 2395248

McLAREN AUDIO BY POSTAT
DISCOUNT PRICES.

20w per channel Amplifier only £52.99 Post Free

McLaren, Scotlang’s leading audio manufacturer, offer o fully guoranteed 20w per channel stereo
amphfier direct from the factory for just £52.95 post free. Features base, treble, volume balance
controls ond push button selectars for P#U, Radia, Auxiliory. Tope, Mang, Hi-filter and On/Oft Hormonic
distortion better than 0.05% ot -3dB of {ull roted uu?pu? Superb bluck finish with wood surround

Send cheque or P.O. to GR Internattonal E

Mr W Letto, Aimondbank (073 883) 441.

security dalivery within 21 doys of receipt, Full money bock guurumee i# not sotisfied. For further
information or defoils of cossette players, B trocks, matched record deck ar speakers, write or phone

dbank, Perthshire PHI 3NQ. Goods sent by
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TRANSA

COMPUTER
PRODUCTS

SINGLE BOARD
PERSONAL
COMPUTER

TRITON

Three new exciting expandable systems
designed for ease of construction
and flexibility. Kits come
complete with case, power
supply. full keyboard, PCB.

All components available
separately, see catalogue.

Full hardware and programming -
manual available. ‘The system is easy to expand and is weil supported.
Features. 2, 2.5 or 7k basic in Eprom (see catalogue).

@ Single board

@ Holds up to 8k memory
@ UHF or Video output

@ Cassette interface.

@ Three firmware options.

@ Basic in Eprom

@ 64 graphics characters.

@ Plug in expandable boards.

Personal Computer g
available now! AT

+ VAT

'EXPANSION MOTHERBOARD
i

TRITON. Expand your Triton simply and easily 8 SLOT,
with our new 8-slot motherboard complete with
its own PSU; takes 8 plug-in Euro cards. Plug-in
8k RAM card and Eprom cards now available.
Kit complete with PSU + 1 set connectors.

Uses standard
64-way din con.

Triton 8k static
Ram card kit uses
2114L low power 4k

stati

regulation. Memory

jump select. » +
PCB only £15. Rams £5.50. Kit less Rams £35 FORTRAP VAT
\(includes ali skis and componelmess)? e OR 6.1 BASIC COMPLETE KIT

COMPLETE
Kt

+
VAT

ic rams on board

8K EPROM
CARD

Triton 8k Eprom card

kit, designed to take up to
8 2708 Eproms (1kX 8)
PCBonly £15

Kit less Eprams £31
Eproms (blank) £9

Plus VAT

Bl DIRECTIONAL - .
MATRIX PRINTER £595 yar

The BD8BO is a low cost, 80 column fine printer with microprocessor control
to provide excellent retiability and performance 9

@ 5x 7 dot matrix
® 10 char perinch
@ 6 lines/inch

@ 400 char buffer

@ Fult ASCI! char set

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

@ 84 tines per minute

@ Self-test
@ Fully cased

A
unique
printer

fast
and
reliable

Switch selectable baud rate trom 110 to 9600 on a standard V24 and
RS232 interface. Send SAE for further details, Ideal printer for Triton or any
system requiring high-speed, reliable hard copy. We can supply
consumabiles.

S$100 boards

YOUR
LONDON
.. JTHACA DPS1 LORBOn
8k Static RAM board (450ns) £ 7
8k Static RAM board (250ns) £146.25 Pascal / Z
280 cpu board {2MHz) £131.25 I
Z80 cpu board (4MHz) £153.75 Build your own
2708/27 16 EPROM board £63.75 Pascat Micro
Prototype board {bare board) ‘Available Development
Video display board (64x16. 128U /L Ascil) £108.75 systemn_ {EEE-
Disk controtler board £131.25 $100 bus System
K2 disk operating system £56.25 using DPSI main-
Assemble/Z Macro Assm. £37.50 frame. Supports K2,

ble /. d
.SHUGART DISK DRIVES IN B e i
STOCK We stock the full range of ITHACA products.
PCB CON N ECTO Rs Tnton resident assembly
Edge connectors, '
gold contact, double- T RA P a langusge package.
foedIPCRinGECioS, Pri Links via the L6.1 monitor and new scientific basic to make Tt 3
Z‘Z 44 :;“2:; ']E“IZ EI”;: stand alone development system. Trap is an_ 8k package in EPROM
/ i 4 i and resides on our EFROM card. Set of 8x2708 only £80 including
25/50 £3.60 10/20  £1.50 eI
28/56 £3.90 12724 £2.00 @ corron SREARP O
30/60 £4.15  15/30 £2.20 @ ASSEMBLER ® SINCLEISTER
35/70 £4.60 18736 £2.30 @ DISASSEMBLER ® TRACE
36/12 £4.75  22/44 £2.65 & SYMBOL TRBte o EH D G ANTEITGAD
40/80 £5.00  28/56 £3.30 © CREATE SIRIONITAR
43/88 £5.50 36/72 £3.90 N
58/100 £5.80 43/82 £4.60 - Development Systam

COMPONENTS 74LSXX
.18

SN74LS00N SNTALSSN 21 SKI4SI3N . SN74LS185AN

MEMORY AND SUPPORT CHIPS

(PRICES EXCLUDE VAT)

5 £ PPORT

SNASOIN .18 SNTALSEM 21 SKTASIIN 75 SNTALSION 120 SNTASEN 255 o e T e g LMo % |WOLTSREGS = pArSTaLs T Ay =
SNZALSIN 20 SNTALSE3H  1.50 SWIALSMEN 120 SMIASIOTN 120 SHIHS3ZIN 295 8216 220 2ipL4 toe st spg  MEN B 90 DK 370 TEROIT 500
SNTALSOIN .18 SNTALSTMM 35 SNALSI4BN 175 SNTASZZIN . 125 SNTALSISIN 135 8224 280 21 22w g QM I 1T 20 M 358 WM 1200
SWTASME 20 SNTASMN 48 SKTMSISIN 85 SNALSZAON - 220 SHTALSISN 150 s S o o s me a3 B ol [ioosk i man
SHTASIN 26 SWIASTIN 46 SVASISW 60 SWALS4IN 199 SIS 65 F= i o o torie D wma w0 NH Nsol Lok gy
SNIASISH 20 SN7ALSTGK 35 SWTASISW 160 SWTAS24W 190 SWIASISA 65 8238 420 o TS wzN a3 T el B
SNSLOM  z2 SNTALSTN 35 SWTASISSN 125 SNPMLSIN 195 SIASIIN 65 8245 100 2114 550  ROMS M733E 130 e 150 25 3 FUs
SNTASIN .18 SNTALSEIAN 115 SWPMSISN 125 SNTALSZAN 210 SWALSHBN 65 Foas N 2L 180 Tdny gy e 13 K B ok >0 E 633
SWIMSIIN 26 SNTASEN 110 SNASISTN 60 BNASMSN 350 SHASIN 175 51 S0 7M@) N0 s ize0 A 33 IO 10 Mg aps 2@ 00
SWTASIZN 25 SNIALSHN A0 SNTASISON < 90 SASMTM 125 SUASTN 170 @53 100 701 1100 17y 300 MAICHB 25 o 10wz 2z 2 6.00
SWUSIM 55 SNIASHN 65 SWIASIGN 115 SWALSMEN 199 SWASIB 72 8255 500 TSN 1100 s g4 MAIOME T8 o 110 443 1o 200
SHTASIAN B3 SNIASIN 90 SNPMSIEIN 195 SN 190 SIAISITN 175 priod oo lies 100 Moty iaa MW gis 1S iy oy w0 1295
SASISH 25 SHALSEN 90 SWALSIEZN 115 SNTALSSIN 145 SHIASITN 132 &5 1258 43m bl : Bgchs 45 TR T e B 200
4SAN 20 SNMSSIN 85 SWIASIGM 90 SNTALSZSR 125 SASITN 140 85 1800 45 a5 /2 NG 46 oy 180 MZ Zm A 1000
SUS2IN 26 SNALSSEAN 120 SNTALSIGN 150 SNTASSN 140 SUASKIN 365 58700 450 460 700 28 s 2 e 15 16 250 %2 1315
SNTALSZ2N 26 SNZMLSOBN 175 SNVALSIGEN 170 SNPALS2N 05  STALS38BN 57 a21P 450 ) 1055 (Midsows 48 g 180 oMz 2 .00
SWASZEN 29 STALSIOIN 30 SH7ASIBEN 175 SNTASZHN 145 STASHON 190 el 450 40 10 M2 1290 w95 DR 180 B 270
SNTALSZIN 35 SN7ALSIOON .39 SNTASIGIN 195 SNTALSIGON 39 SWALSMON 150 550 2107 700 LINEARS 14380 65 T TRy 2  WWRAPSKTS
SNASZ8M 35 SNZASIIZN 30 SNTALSIGON 195 SNALSZ6IN 350 SKTUSISM  1.80 NE26 1190 41s sop MM 30 NHB0 125 a5 1M 290 S £
SWPALSIN 25 SNASITIN - 44 SNIASITON 250 SWIAS2W 30 SWALSI 170 Wil 1200 415 o0 LMADIANS M4 08 e o 2w R o
SNTASIZN 27 SNTALSIIN 44 SNTMSITIN 220 SNIALSZTIN 155 SKTALSIBN 275 W 1243 ’ Min O 30 NN &S o 24 S 2
SKIASIN 39 SWTMSIZAN .79 SNTALSITON 115 SWIASZIN 79 SMAS3N 160 ME7160 1600 ZBPID 1000  LMIOBH LM3401N LT 27 omos B 0.
SNZALSITH .28 SWPALSIZBH 90 SNIASITSH 105 SNIMSZHON 175 SMALSAZN 450 W5716! 1000 Z0cC iogo  LMASK MUK 120 oo = o8 A5 RO 32
SN 20 SNMSIZN 190 SWASIBIN 275 SWAISZIN 180 SMASMSH 125 SEDII 500 AP 1400 [0 145 LMK 54 o0 3% M0 a0 AN i
SNTMSAN 25 SWMSIZN 85 SNTASIGN 175 SNTALS29N 18 SMALSMT 135 SB 180 ZRACTC 1400 MBI 120 TWGOCP 149 L 50 i 5
SNIALSAZE 73 SWALSIZBN 65 SNALSIOIN 175 SWTALSZOW 1D SMASIGN 1,85 BUSE® 180 T s 225 TR 09 X 21141
SNTASATN .95 SNTALSISON .75 SNTALSION 145 SWTALSZ05AN 220 SNTALSEGON 95 BILST 1.80 LM323K 600  TWGXP 129 16 x 4 only £79
SNPASABN 95 SNTALSIOW 39 SNIALSIOM 175 SHTALSUBN 220 SKTUSEGE 95 8IS 180 Luz2aN 79 TBENN 165
SNTALSAON 109 SNTALSIJGN .40 SN7MLSISAMN 198 SNTALS32AN 180 SNTMSGTOR 270 i LM33N 54 TBBACN 1,66 Bx4118 Oﬂly £58
TRITON DOCUMENTATION HOME COMPUTING CATALOGUE

Available separately as follows. Prices include P&P If you're in town, visit our showroom in TRANSAM NEW
Triton manual — detalled circuit description + constructional Chapel Street, next to Edgware Road tube I { . A4 size catalogue

details + user documentation on level 4-1 monitor. Basic £5.70 i i i i H filled with our
L4.1 Listing + listing of 1k monitor + 2k tiny basic £4.20 station. We Ahave TrIORS. o disp pies 2 Gomputer gé‘ " latest products.
L5.1 user documentation on level 5-1 firmware . ... . . £1.20 comprehensive range-of components and [Freduss Ig{i 40p+SAE.
tg: IL.Jlsnng + listing of 1.5k monitor and 2.5k basic . £5.20 accessories, specifically for personal com- ,lj ALL

-1 User documentation on 7k bastc interpreter .. .. .. . . . £1.80 i i i PRICES
Motherboard, 8k Ram and 8k Eprom constructional details £5.00 puter users. Books, mags, tapes, data, cables, Crtatogue | EXCLUDE
User Group Newsletter subscription, £4 perannum. pIUS much more. Showroom open 6 days a 1979 VAT

Triton software. Send SAE for list of programs available from Triton. week (half day Thurs from 1.30)

TRANSAM

Bus it with Access

ALL PRICES
EXCLUDE VAT

VA

TRANSAM COMPONENTS LTD.
12 CHAPEL STREET
LONDON, NW1 TEL. 402 8137
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ERVAL TIMER

The ultimate in analogue - scale precision timers. This inexpensive wide-

ranged relay-output unit spans 1 minute to 20 hours in three switch-

selected ranges and has a long term calibration accuracy better than 1%.

lectronic  timer units have
E numerous home, hobby and

engineering applications. They
can be designed to have either analo-
gue or digital “"Time set’’ indicators or
scales, on which the required timing
period is initially set. Their relay-
contact outputs can be used to control
lamps, heaters, battery chargers,
photographic enlargers etc.

Analogue-scale timer circuits have
the advantage of low cost. Most pre-
viously published circuits of this type,
however, have had very restricted
maximum timing ranges (fifteen
minutes or less) and have suffered
from very poor long-term accuracy
(20%, or worse), due to the use of
electrolytic timing capacitors and
high-value timing resistors. Digital-
scale timer circuits, on the other hand,
have the advantage of high accuracy,
but the disadvantage of relatively high
cost.

Our new wide-range timer gives
you the best of both worlds. It is an
analogue-scale device that uses
digital frequency division techniques
to give a very wide timing range (1
minute to 20 hours), but uses a basic
clock generator with non-electrolytic
timing capacitors and consequently
has a high degree of intrinsic long-
term accuracy (better than 19%). The
timer is inexpensive, having a typical

component cost {excluding the relay)

of three or four pounds. The unit
consumes zero current when it is in
the ‘standby’ mode and thus does not
need a separate on/ off switch.

CONSTRUCTION

All of the components of this unit
(including the switches and the pot
but excluding the relay) are assemb-
Ted on a single PCB and construction
should present few problems. The
three 1Cs should be mounted in suit-
able holders. The two switches are

PCB-mounting types (see components
fist). Note that we have made up the 1
2 value of C2 by wiring two capaci-
tors in parallel.

Take special care to relate the
circuit diagram to the PCB overlay
when connecting the relay and the
power supply to the unit. The PCB is
provded with five external connection
points (one is rather sneakily hidden
to the left of push-button PB1 on the
overlay). Two of these connections go
to the relay coil, one goes to supply
zero, one goes to one of the relay
contacts, and the remaining connec-
tion goes to the other relay contact
and also to the supply positive. If the
relay fails to latch on when you first
give the unit a functional check, sus-
pect an incorrect connection to ‘the
relay. )

When construction is complete,
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check that the unit is fully functional
by momentarily closing PB1 and
checking that the relay locks on for the
timing period. You can then, if you
wish, mount the unit in a suitable box
and calibrate the RV 1 scale against a
clock on the two lowest timing
ranges. The calibration of the top
{(100min-20 hours) timing range will
be a factor of precisely ten above the.
middie (10 min - 2 hours; timing

BUYLINES

There should be no problems in
obtaining any of the components
used in the timer.

All ICs are common types avail-
able from most components shops.
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Fig. 1. Circuit diagram.
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Fig. 2. Component overlay.
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MISCELLANEOUS

PB1 . momentary push

button

2'pole 3 way.rotary
switch

. NOTE: The value of C3, shown on the
circuit diagram and component over-
lay, is 220n.

c3
220n Rl
§ 2k2 ot D1
T 4 88;PUT TO
1 MALLY-OFF
> LS N 5 8¢ 18 LOAD
2 1c1 RESET e ; )
T
1 1c2 1c3 100n R OUTPUT TO
iR | 14 3 11 RLA NORMALLY-
3 e 1, CLK RESET 2 LOAD oN
4 39 13 ™18 cik |10 RLA
>120R
RV1 R5 D2
4 SW1a 470k MO
1 =y TIME
2 3 T~
™ R4
12°"T T e, | 27k
880n 680n -
-y - -
> = -0
1 [~ ~ ﬂJﬂW
S/ sWip 1
} 3 NOTES:
i D1,02 ARE 1N4001 RANGE1-1—12MINs
N 2 Q1 I1SBC214L 2=10MIN — 2 HRS.
IC1 1S 555 TIMER 3=100 MIN — 20 HRS.
IC2 1S CD40178
IC3 1S CD40208

HOW IT WORKS

ode,and is used as a

fof,the IC2 and IC3 fre-

an( - parti

apphcatwn effe vely, «divides the clock
frequency b tor of 8192.

fpphed o the circuit by
osing. PB1, at which mom-
ent the two counters ‘are set to zero via C3
and the relay is driven on via Q1. As the
relay tums of if’s”contacts change over
and maintain the power supply connec-
tions to the unit when PB1 is subsequently
released. The IC1 astable starts to generate
clock pulses a8 soon as power is applied.

On ‘range 1'(1—12 mins) the astable
period i determined by Cl and R2-
RV1. The clock signal is divided down by
IC3, :which changes state on the arrival
of the 8192nd pulse and tumns the relay
off and breaks the supply connections to
the circuit. A similar action takes place on
range 2 (10 mins - 2 hours), except that
the clock frequency is determined by C2
and R2-RV1,

On range 3 (100 mins to 20 hours) the
clock frequency is agam determined by C2
and R2—-RV1, but in this case the. fre-
quency is divided by both IC2 and IC3, so
that the relay turns off and breaks the
supply connections on the arrival of the
81920th clock puise.

The spare (RLA/2) set of RLA change-
over contacts can be used to control
external circuitry.
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PROJECT: Timer

IT’S A DOGS LIFE!

Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETls with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour-plating your

archives.

Invest in an ETI binder. You know it makes sense.

You can have any colour you like as long as it’s

black.

Send a mere £3.20 to:

ETI Binder

145 Charing Cross Road

London WC2H OEE

ToTAL AMPLIFICATION FROM GRIM SON ELEKTRI;K;

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS
STEREQ PRE-AMPLIFIER  powER AMPLIFIER

Jo 0t

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. Corimon-mode distortion is eliminated by an unusual
design. R.1.A A is accurate to 1dB; signal to noise ratio is 70dB relative to 3.5mV, distortion
<C.005% at 30dB overload 20kHz.

Following this stage is the flat gain/balance stage to bring tape, tuner, etc. up to power amp
signat 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
138X80X 20mm. Supply to be =15 volts.

MC 1 — PRE-PRE-AMPLIFIER. Suitable for nearly all moving-coil cartridges. Sensitivity
70/170uV switchable on the p.c.b. This module brings signals from the now poputar low
output moving-coil cartridges up to 3.5mV (typical signat 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. XO2 — two way, XO3 — three way. Slope
24dB/octave Crossover points set to order within 10%.

REG 1 — POWER SUPPLY. The regulator module, 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 transtormer
TR 6. The power amp kit wilt accommodate it.

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 tor quite some time. We have a reputation for the highest quality
at the lowest prices. The power amp is available in five types, they all have the same
specification. T.H.D. typically .01% any power TkHz 8 ohms. T.1.D. insignificant, slew rate
limit 25V/uS, signal to noise ratio 110dB, frequency response 10Hz-35kHz — 3d8 stability
unconditional, proiection drives any load safely, sensitivity 775mV {260mV or 100mV on
request), size 120xX80X25mm

 POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
transformers only 50mm high with a 120-240 primary and single bolt tixing (includes
capacitors / bridge rectifier).

POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL transformers anly 50mm high with a
120-240 pnimary and single bolt fixing lincludes capacitors/ bridge rectifier) 1

POWER AMPLIFIER KIT

The kit includes all metalwork. heatsinks and hardware to house any two of our power amp modules plus a power
supply. 1t is contemporarnily styled and 'ts quality s consistent with that of our other products. Comprehensive
instructions and full back-up service enzbles a novice to build it with canfidence in a few hours.
PRE-AMPLIFIER KIT

THIS INCLUDES ALL METAL WORK. POTS, KNOBS, ETC — TO MAKE A COMPLETE PRE-AMP WITH CPR 1{S)
MODULEANDT&EMC‘I(?)IF REQUIRED. .

POWER AMPLIFIER MODULES POWER AMP KIT £35.03

CE 608 60W/B ohms 35-0.35v £19.52
CE 1004 100W/4 ohms 35-0.35v . ... . ... .. €23.02 PREAMPS .
CE 1008 100W/8 ohms 45046y ... .. . .. £25195 pllcsE ajg gvallable in fwo versionsy
CE 1704 170W/4 ohms 45-0-45y £31.00  One uses standard components, and
CE 1708 170W/8 ohms 60-0-66v €3397  the other ihe S). uses MO resistors
where necessary and tantalum capaci-
TOROIDAL POWER SUPPLIES (o '
CPS1or 2xCE 60Bor TxCE 1004 . ... ......... £16.56
CPS2 for 2xCE 1004 or 2/4xCE 608 £18.80 CPR1
CPS3 for 2xCE 1008 or 1xCE 1704 £19.75 CPRIS
CPS4 for 1xCE 1008 . T3 £17.12 MC1 .
CPS5 1for 1xCE 1708 ... .. R £24.15 MC1s ...
' CPS6mk 2xCE 1704 or 2xCE 1708 . £25.53 Pre-amp Kit
_HEATSINKS ACTIVE CROSSOVERS
Light duty, 50mm, 2 C/W e ey e €144 X02 ... £15.46
Medium power, 100mm, 1.4 C/W | €235 X03 ... £23.68
Disco /group, 150mm, 1-1"C/W £3.04
fan, BOmm, state 120 or 240v . . . £19.70 POWER SUPPLY
Fan mounted on two drilled 100mm heatsinks REGI £6.90 TR6 £1.97
2x4 C/W, 65 max with two 170W
modules . s . . . £31.05 BRIDGE DRIVER, BD1
Obtain up to 340W using 2x170W
THERMAL CUT-OFF, 70°C £1.54

£5.75

CRIMSON ELEKTRIK

Distributors
Minic Teleprodukter

Box 12035
E,Z;Z';%z 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 553508}
waden U.K. — please allow up to 21 days for delivery

. ¢
Badger Sound Services Ltd., 46 Wood Street, Lytham St. Annes, Lancashire FY8 1QG.

All prices shown are UK only and include VAT and post. COD 90p extra, £100limit Export is nc probiem, please’
write for specific quote. Send targe SAE or 3 International Reply Coupons for detailed information,
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AUDIO AND

TEST EQUIP

" orsond o

SCORES — (UK P/P £1.50 sa.
37 5Mr11 singhe team ° i

& 5SMHz s'nu!n beary

& \MH"u\glu baam

Sugar 8 BMHz single beam:

Supur 10 10MH2 dugl race

14015 Scope x 1ENMHz dual trace

4525, Stope = 25z dual trace

EAGBES x 1 x 1014.50. x 10 2.95 x 1 7.65. For § ;dper 6/\0!4025

SINCLAIR 10MH7 Miniscope
R VIO St

i
{301y Pmbes 19,04 Mains adaptors 4.80. DM carrycase B.95)
Sﬂ' 200 Bench Porable 2% digit LED. Resolution 1pA/Z0.Tmv/

1nnm

198, Low cost 3% digit genersl purposs LCD

GENTRE

Telephons your order with Access and Barclaycards
& ua with order.

3 . 67.50
935 Dana Precision 3 digit hand-held LCD 2 amp AC/DC . . 113.85

RETAIL
MAIL ORDER
EXPORT

MENT

ALLPRICES
INCLUDE VAT

DON'S TEST GEAR CENTRE!
AYS A WEEK 9 am-6 pm

102.00 =
125.00 |~
170.00 FREQUENCY “

w S oiog COUNTERS
325 oo MAX 50 50MHz 6 digit

pocket counter ..

MAX 100 100MHz 8 dlgn

59.585 portable counter

52.95 600 MHZ Prescaler for

max. 50 or max. 100 40.00
PFM200 Sinclair 200MHz
106.45 #Pocket Counter 8 digit 53.00
B OPTO7000 8 digit, 600MHz
Portable 1HZ RES with
N/CADS ... .... 139.95

| MAX 550 550MHz Sdlglt i
ﬂlﬁﬁl?. MULTIMEEERS pocket counter . .. 106.00
. o e

. 52,95

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

RlultrRange nstruraents featuring AC? DC volts, DC current Resistance Ranges ail with mirror scales

FRAHT incredtitle 1 20 Range rlecr{ﬂ"nc Multi-meter &= 5 158.00
38 AC Micro voltmeter 3MHz =>4 Megohm PP . 161.76
P 138.50
it ange (plus transistor checker) Large scale ...... 38.95
PHOE 204 voli Range Llarge scale 2 ™ oo of 5o . 29.9%
7081 BOk/wolt 36 Range Mu'ti-meter . . 22.85
T'nF’SOf 30k /volt z’ Range Muiti-meter {plus Conhnmty Buzzer) - 22.55
L,- .' Rangs Pockst Multi-meter . - .... 36.75
Rer\ga Doubie M uti-meter R P N . 17.85
& fange Pocket Multi-meter | R ... 1910
18 Range Pepular M ulti-meter e ... 1185
13 Range Pucket Multi-meter o o o ..., 1450
12 Range Pocket Multi-meter .. .. .. e .. 6.85
17 Ranga Multi-meter . 13.50
19 Fanga Multi-merer plus trans«stor check el . 18.95
Range Multi-meter R .. 26.95
TR202 '7Ok volt 23 hasges :sanw tae Cheeker /Checker /Continuity Checkar 3 .. 18.85
¥ 39 n & lalge rnngo of m—-'u-ama-u tests loads in stock 2o
GEN RAL E il ENT
S QUIPMENT GENERATORS
TEZ Signai T,ém, Ar/RF . §.85 TG 152 Series 3Hz 300kHz 5 Rar\ges
SWYRESH HWE/ Power Meter 19.50 161520 o 86.25
LP30 30MH2 Luw Mass Filter 4.35 TG152Dm (with mater) . .107.50

£X3IA 150 watt 2oy AE Switen 7.50
DC25KY 100 Mag HV Probe 11.85
DR318 36 Value Resis Box 3.95
EP128 07289 071 Sinp P S Stabilised

Single Meter £2.00
RPZION C/30¢ 0. 1 amp P8 Twin

Meters £5.00
Tii008 Transistos cheekar iy outaircut §1,98
H10D62 8.66

[X:54 r(an
3101 Clamg Melec 071 Kabm 071507
3007800 AC Voits 07320 Amp 25.38°
HWRE BWE & FS Mete, . 10.50
BWRID SWR Nistar 12.50
MS318 25100 Watt Audio W 13.85
*500Y Megohmuter 500 Mecanms . B1.00
"2 Y2 Amp Vanacle Uransformer . 21.85
DHILLS AND DRILL K%Ts
g and 12 volt Uperated. %'’ max
SMALL DHILLW| h coliets £.85
MEDIUM DRILL with 3 collew . 830
SMELL DRILL with 20 anlls, st 16.55
SMALL ORILL with 6§ 7/ C . 12.65
MEDIUM CRILL with 20 4 15.95
MAINS Elminators - 8.95
VARIABLE Speed 13.83
12 okt %' Heavy Duty et . 12.50

TV SOUND
High auality TV Kouxd from your Hi-Fi
Simply plug into aeria! socket of vour FM
tuner 8§.50 (UK PEP “Op)
As raviewed by "Popular HiFi', July 79

sxcept T1/1T-2/T124THM2A (TM3 AC volts only), some with AC current, etc.

High Quality Electronic Musical In-
struments under the personal supervi-
sion of Specialist Designer A. J,
BOOTHMAN.

JOANNA 72 & 88 PIANOS
Six and 7% Octave Electronic Pianos with
unigue Touch Sensitive Action as used in
the P. E. JOANNA, which electronically
simulates piano key inertia — a feature
not available in any- other design. Build
this widely acclaimed professional instru-
ment, for either Domestic or Stage use,
from our top quality Compinent.kits.

six octaves — £184

7% OCTAVES — £209

P.E. STRING ENSEMBLE
The versatile String Synthesizer with a
fantastic sound at an economic pfice. Split
Keyboard facility with a range of impress-
ive voices.

COMPKNENT KIT — £164

Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the above Kits.

P.A.'s — SPEAKERS —

TG200 Series RC Oscillators Sine / Squara output.
1Hz-1MHz 12 Ranges

TG200D o o % . . 113.98
TG200Dm 1w|lh meter) A ....139.50
TG 200D mp (meter & fine Conlrol) 145.90 .
4901 Oigital Pulse Generator 0 5Hz-5MHz .
105.00
2001 Functian Generator- Sms/Square/
Triangle/TTL . . 86.00

SG2030 (]F) 6 bands 250KHz 300MHz 49,95
AG781 (Audio} sine Y9Hz-220Hz square 19Hz-
1C0KHz

CABINETS

Units can be supplied to add to the
Component Kits, inciuding Domestic or
Stage Cabinets and portable tubular legs.

SUB-KITS
Reduce the cash outlay during the
building process — detalls in the lists.

KEYBOARDS

We believe that we have located the best
manufacturer of square front Keyboards,
as used in our Kts, and can also supply
Keyswitch hardware including the in-
dustry standard soft plated contact
springs.

49 NoTE cc £23.80

73 NOTE FF £37.00

88 NOTE A-c £45.00

All Keyboards are sasily cut to provide
your required length and compass. Quan-
tity enguiries welcome

NEW KITS

This space reserved for December release
of Electronic Rotor! (See us at BREAD-
BOARD '79).

BUILDING SERVICE

We are specialists in Etectronic Piano
Manufacture and can build your Piano for
you — see hists,

DEMONSTRATION CASS-
ETTES

Please specify Ensemble or Piano at
£1.50 each for ten minute content. Cost
may be deducted from subsequent orders

INFORMATION

Please send S.A.E. quoting items of
interest. Telephone BARCLAYCARD
orders can be accepted, all prices include
V AT.. carriage & Insurance.

VISITS
Are welcome by appointment, otherwise
Mal Order Only.

EXPORT
Enquiries welcome — in Australia please
contact JAYCAR (Sydney).

CLEF PRODUCTS (ELECTRUGNICS) LIMITED 7%

16 Mayfield Road, Bramhall, Cheshire SK7 1

061439 3297

Pinball

The latest from the U.S.A.

Wizar

Featured in last issue as a project

61.
ARF200 (RF-Autho) 18Hz 200MHz .78.50 -

PROTO BOARD IN STOCK
KITS PR 6 9.20, PR 100 11.80.

: l SEPARATES EXP300 5.75, EXP600

5.30, Q778 1.30, EXP4B 2.30.

LOGIC PROBES AND
TORS

LT2000 Emnomy Fmbe 10MHz

LM 1 Monitor ... .. o
LP1 Probe 10MHz
LP2 1.5MHz
16-pin IC test clip

PIEZO HORN
Y TWEETERS

} Uo io 100 watts each. No x-over
reqd. Only ......... 4.95 ea

Hared Horns .. . .. .. .. 8.50
Midrange Hared Horns . . 8.95
(PF 20p per 1 or 2. 30p per 3 to 5)

Contains every-

Mains adaptor .

£3.90

Basic Kit

£28.90

Play at home
on your own TV

lhlng excepl B:g'lvjlég'lv .I(.;oAvoEu Sound from TV
case and antrﬂls AS B/W KIT Play 7 games with 4 options

on each game

4-Pinball games
2-Basket games
1-Breakout game
Limited edition
Order now, save
disappointment

SPECIAL OFFER

GEC 10+ 10 walt Turer/Ampiitier.
WMWAW/S¥/Steren FN. Sugphisd
S [wg easy 19 connect units,

£24.85 P&P £1

TMTY

T WE SELL
Ket. Seas, Audax. Fane,
Goodmans, Motorala,

Speakers / Kits, e1c.
Alsa hons. Tools, etc

Peerless

CALL IN AND SEE FOR YOURSELF

PRICES COPRnCr AT 5,10/

01-724-3564. OPEN

0 ELECTRONICS

307 EDGWARE RD., LONDON W2 1BN
8-6, MON-—-SAT.

CATALOGUE

SEND STAMPED

)
ESSED ENVELOP
ADDR RES S

ALSC AT 248 TOTTERHAM COURT ROAD W 1
A%

Fo:« YOUR COPY NOW

very complete kit.

27Mhz MONITOR

SPECIAL OFFER. Limited &u,antity
MARKSMAN electronic game. Consists of
a Pistol and an Owl target. Shoot the owt
dead centre and it responds with flashing
eyes and a chirping noise.

Sells in shops Now

for £10-614 onty £5.90
SPACE ALERT AUTO RACE

ONLY £15.30 EACH.

<

FOOTBALL VERSION £21.50

NEW- Versatile car alarm kit. Can be used for car, caravan. boat etc. See
“review in November Hobby Electronics. Build 1t yourself for only £18.90

CHESS CHAMPION
6-Level Chess Computer.
New Low Price £54.95, with adaptor.
STAR CHESS colour TV Game. A space
age Chess game

Our Price £63.35, with adaptor.

ELECTRONIC MASTERMIND
Play nine games against
the computer, 3 4

or 5 digits. £3-6-85. Now £12.90.
CHROMA-CHIME 24-tune door chimes.
KIT £10.50. BUILT £15.95.
LoOKI!

5-pin DIN to 4 x 3.5mm JACK PLUGS.
Leads can be used for Audio by replacing
Jack Piugs with Phono plugs or use it with
your computer by changing DIN plug to ]
Phono plugs. ONLY £1.25,

SAE
with all
- . enquiries

27 Sidney Road, London N22 4L T
01-889 9736

please

Please allow up to
21 days for delivery
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BUY

NQs/COM-

NOW AND GET A FREE

16K RAM BOARD __ .

The lack of availability of the MK4118 RAMs has
seriously delayed the launch of the Nascom 2, so
we have decided to relaunch the product with an
offer few will be able to refuse.

The Nascom 2 will be supplied without the optional
user 4118s. Instead, we will supply a 16K dynamic
RAM board and the interconn&ct for the NASBUS —
absolutely FREE. This board allows further expansion °
to 32K. Also, when the 4118s become available,
customers taking advantage of this offer can have
the 8K for just £80 (plus VAT).

Meanwhile, the empty sockets on the Nascom 2 can
be filled with 2708 EPROMs allowing dedicated usage,
now with 1.6, or 32K of extra RAM. All the other
features of the Nascom 2 are available and these include

MICROPROCESSOR

Z80A 8 bit CPU which will run at 4MHz but is selectable between
2/4 MHz.

HARDWARE

12”7 x 8" PCB through hole plated, masked and screen printed. All
bus lines are fully buffered on-board. PSU: +12v, - 5v, —12v,~—bv,

MEMORY

® 2K Monitor-NAS SYS1 (2KROM) @ 1K Workspace/User RAM
® 1K Video RAM © 8K Microsoft BASIC (MK 36000 ROM)

INTERFACES

New 57-key Licon solid state keyboard

Monitor/domestic TV

On-board UART provides serial handling for Kansas City cassette
interface (300/1200 baud) or the R$232/20mA teletype
interface.

Totally'uncommitted PIQ giving 16 pragrammable 1/0 lines.

The Nascom 2 makes extensive use of ROMs for on-board
decoding. Thisreduces the chip count and allows easy changes for
specialised industrial use of the board. On-board link options
allow reset control to be reassigned to an address other than zero.

The 1K video RAM drives a 2K ROM character generator
providing the standard ASCil characters with additions - 128
charactersinall. There is also a socket for an optional graphics
ROM on-board.

NASCOM DISTRIBUTORS

Henrys Radio (London W2) Camera Centre (Barrow-in-Furness)
Microdic” ' {Liverpool) Strathand (Glasgow)

Interface Components (Amersham} Byte Shop/Computerland Group
Comp Components (New Barnet) Adda Computers (Ealing)
Electrovaiue (Egham & Manchester) Electronic Services (Sheffield)

Lock Distribution {Manchester) Business & Leisure Microcomputers
Eley Electronics (Leicester) {Kenilworth)

Target Electronics (Bristol) A & G Knight (Aberdeen)

CC Electronics (Torguay) P & O Computers (Belfast)
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l TO NASCOM MICROCOMPUTERS LTD .

92 BROAD STREET

S Am
BUCKS

Tel: 02405 75155  Nascom Microcomputers
NM/ET/I

Please sendme.... . .Nascom 2 kits

{complete with construction article and
extensive software manual for the monitor and
BASIC) at £295 plus VAT plus £1.50 p&p.
And .. . 3APSUs at £29.50 plus VAT

plus £1.00p&p. And ... .. optional

graphics ROMs at £15.00 plus VAT,

NAME

ADDRESS

ACCESS/
BARCLAYCARD NO

o LT L L T L T y—
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INTRODUCTION TO MICROCOMPUTING

Volume 0 The Beginners Book A. Osbourne .

Volume I Basic Concepts A. Osbourne .

Volume II  Some Real Products A. Osbourne .

Volume IIT  Some Real Support

Devices

Understanding Microcomputer &
Small Computer Systems

An Introduction to Personal &
Business Computing

Getting Acquainted with MICI'OS s

Getting Involved with your Own (Aomputer
A guide for Beginners

The First Book of Mlcrocomputerc Moody

A Consumers Guide to Personal Computing
and Microcomputers

Peanut Butter & Jelly Guide to Ml(.rO s

BASIC BOOKS
Introduction to Basic
Beginning Basic .
Introduction to Basic
Some Common Basic Programmes
Illustrated Basic .
Learning Basic Fast .
Microcomputer Basic
The Basic Workshop 5
Discovering Basic (a problem
solving approach)
The User’s Guide to North
Star Basic
Basic with Business Appllcanons
Basic and the Personal Computer .

A. Osbourne .
Scelbi .
R. Zaks

J. B. Morton .
P. E. Gosling .
P. J. Hartley .
A. Osbourne .
Alcock

De Rossi .

R. E. Smith

. R. Rogers
" Hayden

Dwyer &
Critchtield

A Guided Tour of Computer
Programming in Basic

Basic Basic. (An Introduction to
Computer Programming in
Basic Language) .

Advanced Basic, Apphcdtlom &
Problems .

PASCAL

Pascal: User Manual & Report .

Problem. Solving Using Pascal .

Programming in Pascal .

A Practical Introduction to Pascal

An Introduction to Programming &
Problem Solving with Pascal

SC/MP

Guide to SC/MP Programming .

SC/PM Assembly Language Programmmg Manual
A Guide to Kitbug. KEMITRON

COBOL

Cobol Programming. . . . .
Learning Cobol Fast

Cobol with Style .

6800 BOOKS

6800 Programming for Logic Design A. Osbourne .

6800 Assembly Language
Programming

Using the 6800 Mlcroprocessor : L

77-68 6800 Microprocessor Design Manual s v

6800 Software Gourmet Guide
Cook Book

Practical Mlcrocomputer
Programming (6800)

The 6800 Microprocessor . .

6800 Applications Manual . .

Programming the 6800 Micro. .

780 BOOKS

280 Programming for Logic Dcs1gn
Z80 Technical Manual . o
Z80 PIO Technical Manual .

Z80 Programming Manual .

Dwyer/Kaurman

J. S. Coan

J. 8. Coan

- P. Grogono
A. Addyman .

Schneider

Nickerson
De Rossi .
Hayden

A. Osbourne .

Scelbi .
Weller .
Moéorc;la
Southern ,

A. Osbourne .
Zilog .
Zilog .
Zilog .

i(. S.ché)ma.n j.nr. ]

Springer-Verlag .
Springer-Verlag .
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"Game Playing with Computers

Z80 Microcomputer Handbook
Practical Microcomputer
Programming (Z80) .

8080 BOOKS

An 8080 Interpretive Debugger

Practical Microcomputer
Programming (8080) . .

8080A Bugbook . . .

8080A/8085 Assembly Language
Programming .

8080 Programming for Log;c Deﬂgn

8080 Software Gourmet Guide
Cook Book .

8080/8085 Software Deslgn

8080 Machine lLanguage
Programming for Beginners . .

An Editor/Assembler for 8080/8085 .

6502

The Best of Micro 6502 Journal
6502 Applications Handbook .
First Book of Kim

6500 Hardware Manual .

6500 Progrumming Manual
Programming the 6502 SYBEX
Programming a Micro. 6502

FORTRAN
Elementary Computer Programming
Fortran IV . . .

GAMES

32 Basic Programs for the PET COMPUTER

101 Basic Computer Games L.

Games, Trick & Puzzles for a
Hand Calculator . & :

Games with a Pocket Calculator

Star Ship Simulation

Game Playing with Basic

W. Barden .

Weller .

Weller .

Larson
A. Osbourne .

Scelbi .
(Titus)

/a.ks
Caxton F os{u

W. Judd

D. Spencer

Game Playing with Basic
SARGON-A Chess Computer Program
in Z80 Assembly Language
Chess & Computers . . .
Chess Skill in Man & Machxm .

COOKBOOKS

Active Filter Cookbook
CMOS Cookbook . .
OP-AMP 1C Cookbook .
IC Timer Cookbook

TTL Cookbook .

T.V. Typewriter Cookb<)ok
Cheap Video Cookbook

PRACTICAL APPLICATION AND DATA BOOK
Memory Databook by National Semiconductor .
CMOS Databook by National Semiconductor

D. I.x‘v;'
P. Frey

Lancaster .
lancaster .
Jung

Jung .
Lancaster .
Lancaster .
Lancaster .

_ TTL Databook by National Semiconductor .

Data Aquisition Handbook
WB-1 A TTL Microcomputer Desxgn ’\Ianual
Fundamentals of Digital
Computers . D.Spencer
National Semlconductors Intarfacc Circuits
Data Book
G.I. Data Catalogue .
Semiconductor Circuit D651gn Vol 1
Semiconductor Circuit Design Vol. 2 .
Semiconductor Circuit Design Vol. 8.
Semiconductor Circuit Design Vol. 4 .
Semiconductor Circuit Design Vol. 5 .

Digital Troubleshooting R. Gas;.)erml

Boguslausky .
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FEATURE

M
URVEY

HINES

With the Christmas of the chess computer rapidly approaching,
lan Graham has been mating his way through the electronic playmates.

‘ell, not much mating actually. 1 did manage to
mate with a couple of the computerised com-
panions on their lowest level.

As my chess isn‘t up to comparing the programs
these machines use, 1 decided to play them off against
one another. On their lowest level, the games were
evenly matched. There were lots of stalemates. The
Voice Chess Challenger managed to win all but one of
its games. So, once, and once only, | heard the Voice
Chess Challenger announce ‘1 lose’.

Perhaps more differences would have shown up at
higher levels of play. However (and it's a big how-
ever), if all the games were playing at a ten minute

response time and if one assumes 25 moves each for
black and white in each game, the E T.1 chess com-
puter leaguée would have taken over three weeks of
button-pushing, 24 hours a day, to play. No thank you.

Whether you're looking for a portable or desk top
game, one complete with board or complete without
one, or even a game that talks to you, there’s one in
our survey.

At the end of the survey you'll find a table bringing
together the chess games, their suppliers, prices and
their most important features. Prices are changing so
often that, if you're thinking of buying a system, give a

few of the suppliers a ring to confirm the latest prices.

BORIS

Boris is probably the most infuriating of the computer
opponents. It comments on your game. After considering
your next move at length and finally plucking up enough
courage to actually move the piece, you sit back with a
smug grin on your face. Then the machine responds with
‘RUBBISH’, flashing on its display. it's enough to shake
anyone's confldence in his game.

One welcome feature on both Boris and the Boris
Diplomat is an easy way of checking where the pieces are
on the board. There's nothing worse than manoeuvring
into position to take the computer’'s Queen to find that it
wasn 't where you thought it was anyway. All the playmates
will allow you to check the state of the board. Usually they
assign a numerical value to each piece. The display shows
the position of each square and the value of the piece on it.
The two Boris's go one better. They display the square
location and a stylised outline of the piece on it. The
outlines are difficult to decipher at first, but soon become
familiar.

A card board (a cardboard what? — No, a chess board
made from card) is supplied with Boris, but | think it's
totally unnecessary. If you can afford the £165 or so for
Boris you're likely to have enough pennies left over for a
decent board, if you haven't got one already.

Unlike the other games, which have a series of levels of
play to choose from, Boris has a built-in 100 hour timer.
The longer a response time you set on the timer, the longer
Boris has to think about his/it’s next move and the higher
the level at which it plays.

Boris can be set to play either white or black. if you don’t
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like the situation you've played yourself into, you can
change sides and make Boris take over your pieces.

You don’t have to start every game from the beginning.
Any problem or advanced stage of play can be set up on the
board and entered rank by rank into Boris's memory. [f
Boris’s response to one of your moves is rather disturbing,
you can go back to where you were and try a different
move.

As you can see, Boris comes in an attractive wainut case,
with a compartment for the pieces and mains adaptor. p
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BORIS DIPLOMAT

My first impressions of the Boris Diplomat were less than
favourable. | found that the flickering LED display was set
at an awkward viewing angle. The keyboard, although
large and clearly faid out, was unsatisfactory in use. It was
absolutely rigid and, in the absence of sound effects, | had
to glance at the display after each key pressing to ensure
that the move had, in fact, been successfully entered. The
chess board itself is even smaller than the keyboard and the
pieces almost miicroscopic.

Having got all that off my chest, let me now say that |
think Boris Diplomat is the perfect travelling chess com-
puter. It's completely self-contained. You could quite
happily sit on the BA shuttle to Glasgow or the 8.20 from
Staines to Waterloo (the sardine special) with Boris Diplo-
mat on your knee flashing it's gems at you. :

The Diplomat shares the features of its big brother Boris.
It doesn’t have a series of levels. Instead it has an internal

timer which can be set to give a response time of up to 100

hours. The longer you give the Diplomat to think, the
higher the level of its play.

e

COMMODORE CHESSMATE

Commodore’s Chessmate is another newcomer to the
. market. This computerised mate didn’'t stir any great
feelings either for or against it, on the whole. Although it
employs the same control method as Chess Champion
(separate keys/touch pads for the letter and number of
each square location) | didn't find it at all awkward to use.

On pressing each touch pad, a trill of tones signals-

successful pressing. Another trill accompanies the appea-
rance of Chessmate’s response on the display.

My only criticism is that there is no on / off switch for the
sound effects. They do become a little irritating after a
couple of games. The'contro! panel is weli laid out and more
colourful than most.

There are eight levels of play and internal black and
white 60 minute timers. Unlike all the other systems, which
automatically reset to level one at the beginning of each

‘new game, Chessmate resets to level 4 — its average level.

Chessmate copes quite happily with castling and en
passant but it trusts you to observe the correct rules of
castling. It will also check where the pieces are on the
board, assigning a numerical value to each piece for
identification. An illegal move is answered by a pair of
flashing question marks on the display.

The computer companion’s memory stores 32 familiar
chess openings — from the Bishop’s-game to the Nimzo-
Indian defence. It chooses one of these at random and tries
to follow it for 16 moves, after which it has to think for
itself.

CHESS MATE

Not to be confused with Commodore’s Chessmate, this
Chess Mate isn't on the market yet. It's a battery
(rechargeable) /mains game complete with fold out board.
It will play at ten levels with average response times of from
eight seconds to a day and a half. As with all the other
games in our survey you can set up any problem on the
board, so you don’t have to start every game at the
beginning.

. The prototype | saw had one minor disadvantage. The
board folds away very neatly to make a compact portable
game. No, that’s not the disadvantage. Unlike the Boris
Diplomat which is self-contained with its set of on-board
pieces, this game has no provision for carrying pieces. So,
you have to carry around a little bag of pieces separately.
However, there may be enough space in the folding board
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to accommodate them when the game finally appears on
the market.
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FEATURE: Chess Machines

CHESS CHAMPION

You have to supply your own board when you play against
the Champion. The good news is that the Champ’s price
has come down recently. {Wonder if it's anything to do
with the competition from the new Commodore
Chessmate?) It has six levels of play — from an instant

response beginners level to the marathon 2-day computing
time level (for correspondence chess).

As chess computers go, the Champion is a simpie
animal. It will only play black. Special moves need special
treatment. The execution of the en passant move is a little
puzzling. To take the Champion’s black pawn en passant,
you enter your white pawn’s diagonal move. Now, you
have to remove the black pawn from the board as seen by
C.C., so you have to enter what appears to be an illegal
sideways move to erase the C.C.'s pawn from it's memory.
Castling? The Champ castles at the first opportunity.

You may have noticed that Chess Champion has more
keys than most of it's brethren. Whereas one key usually
serves for both the letter and number of a square’s location
eg C3, Chess Champion has a separate key for each. In my
humble opinion, as a fully paid up member of the button-
pusher’s union, the Champ would be a much more attrac-
tive proposition if it incorporated dual-function buttons or
touch pads, perhaps with a button-press sound effect.

CHESS CHALLENGERS

This latest addition to the Chess Challenger range is a bit
special. It talks to you. It not only repeats every move, it
tells you which piece it's moving and, if it's taking some-
thing, which piece it's taking. If you're stuck for a move,
the Voice C.C. will even whisper a few suggestions in your
shell-like. If you're a bit siow off the mark, the machine wil
remind you that you really ought to get a move on. It's no
slow-coach itself, with response times of about half those of
its predecessors. :

There are nine levels of play plus an H level. If you select
H, the chatty Challenger goes on thinking about it's next
move until you tell it to stop. Checking the position of
pieces on the board is simplicity itself. Each time you press
the PV key, the computer-generated voice tells you which:
piece is on each square and whose piece it is. Positions are
also shown on the display. Like Chess Challenger 10, the
Voice C.C. comes with magnetic pieces. However, the
usual Challenger touch keypad for a pushbutton pad with a
click action.

For all the Micro-men {and women) in Readerland, the
Voice Challenger uses 96K of ROM for program and
operational stages, 32K bits of ROM for voice generation
and 8K bits of RAM for scratch pad and intermediate
storage. The heart of the clever bits is a Z8O-A, 8-bit CPU.
The unit is preprogrammed with 48 standard opening
moves which it will select either randomly or under your
command.

This is by far the most expensive chess computer on sale
now, but it does have the most powerful program yet
to appear on the market. If you're a serious club player, and
a wealthy one at that, the Voice Chess Challenger is the
most competent opponent {(non-human, that is) you can
face today. ,

| hoped this Challenger would make full use of it's voice
and show a little character by blowing a raspberry when it
won, but it just said ‘check and mate’, like a well. program-
med American dalek.

£ LECTRONICS TODAY INTERNATIONAL — DECEMBER 1979

Chess Challenger 10 is a ten level opponent in an attractive
package with an integral board and magnetic pieces. The
calculator-style touch pad has a positive click action arnd
sound effects. The manufacturers — Fidelity Electronics of
Miami — have included a sound off switch. Whilst sound
effects are useful to indicate successful key pressing, they
can get rather monotonous and irritating after a while. The
challenger 10 has cne big advantage over its star succes-
sor, the voice box — it's around £80 cheaper — but its
chess program is not as powerful or as fast.

Chess Challenger 7 was the first of the Challenger series to
retail at under £100 and the last to appear before the
Challenger acquired the power of speech.

it incorporates all the features of its predecessors plus a
few extras. It will play against you (naturally), but it will also
play against itself (if you're into spectator chess). You can
change sides in mid-game and see how the Challenger gets
out of the mess you got into. Not surprisingly, it looks very
like its predecessor, the Challenger 10.
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FEATURE : Chess Machines

ATARI CHESS CARTRIDGE

If you're buying a programmable TV games centre, or if
Santa Claus is bringing you one, you've probably got
you eyes on the Atari Video Computer Systems. It's an
expensive way of playing chess — over £200, including
£45 just for the chess cartridge.

I thought it would be unfair to test the chess cartridge
only. To give the system a fair and complete trial | decided
to try out all the games cartridges | could get my hands on.
There were air-sea battles, space wars, golf, basketball,
breakout and many more cartridges. About a month later |
thought | was sufficiently familiar with the system to try the
chess cartridge. My eyes resumed their by now customary
square shape as the board appeared on the screen.

My first criticism is that the board could be much larger.
It sits in the middle of the screen with a large unused border
round it. The pieces are controlled by a joystick with a push
button. When the cursor is moved onto a piece, the piece is
‘picked up’ by pushing the button, then moved with the
joystick and finally ‘released’ by pushing the button again.
This sort of control method always seems at first to be a bit
of a long-winded business, but soon becomes second
nature. You have to decide for yourself whether it will
interfere with your game.

There are eight levels of play. | assumed that level one
was the simplest and level eight the most difficult. Silly me.

‘Level eight is the simplest followed by levels one to seven.

The Atari Videocomputer system and chess cartridge are
available from Videotime Products, who can supply the full
range of games cartridges. The cartridges are mostly
£14.95 each. The exceptions are chess at £45 and back-
gammon at £34.50.

SUPPLIERS AND PRICES GAME FEATURES

K Jam | nc|ce | v |lrower [Levers 'Nggf,ﬁ"cowmou_sl SOUND
BORIS 169.95 [ 187.50| . . o M T NO PB ‘NO
BORIS DIPLOMAT 9450 | 9477 | R . M/B T YES TP NO
CHESS CHALLENGER 7 98.50 | 99.65 | 99.95| 9995 | . M 7 YES TP NO
CHESS CHALLENGER 10 155.25 | 159.50 | 169.95 { 169.95 | M 10 YES TP NO
VOICE CHESS CHALLENGER | 229.95 | 245.00 | 249.95 | 249.95| o M 10 YES PB YES/S |
CHESS CHAMPION g 5450 | 54.95| © o M 6 NO . PB NO
COMMODORE CHESSMATE | 59.95| 59.95| o . M 8 NO TP YES
CHESS MATE 95.00| . . ‘ . M/B 10 YES PB YES/S
ATARI CHESS CARTRIDGE | 45.00] . * | 45.00 M 8 YES JB YES

AJD — AJD Direct Supplies Ltd " ¢GL — Computer Games Ltd

Power: M — mains
B — battery
Levels: T — internal timer
Sound: YES/$ — sound effect may NIC — N.I.C. Modeis
be switched off. 27 Sidney Road
Controls: PB — push buttons ey

TP - touch pads

London N22 41T
Tek: 01-889 9736

102 Bellegrove Road

Spectrum House

JP — joystick and push-
button

The list of suppliers is by no means exhaustive. Many of the
High Street hi-fi stores will have a chess machine or two in
the window. Prices vary a lot, so it's worth shopping
around, especially with Christmas coming up and some
prices coming down. STOP PRESS — Latest prices from
Mountaindene: Commodore Chessmate — £58.00, Boris
— £155.25, Boris Diplomat — £90.00, Challenger 10 —
£155.25, Challenger 7 — £88.00, Voice Challenger —
£230.00. -
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Welling 48 Cambridge Road
Kent DA16 30D Barking
Tel: 01-303 9145 Essex

Tel: 01-591 5654

V — Videotime Products
56 Queens Road
Basingstoke

‘Hants RG12 1REA
Tel: (0256) 56417

(0256) 26620

Kramer & Co

9 October Place
Holders Hill Road
London NW4 1EJ
Tel: 01-203 2473
{mail order only)

ET
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- TRANSFORMERS -

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc

ini & Sub Miniature VOLT (Pri: 220-240V)
e Milli- ' Ref. Price Sec: 0-19-25-3340-50V
amps No. £ P&P Ref. Price
Amps  No. £ P&P
200 2382.25 60 0.5 102 3.25 .80
3 1A1A  2122.65 .65 1.0 103 4.25 .95
100 131.95 60§ 2.0 104 6.95 1.10
] 330330 2351.80 .60 3.0 105 8.25 1.10
0-8-9 600 500 207 2.40 .65] 4.0 106 10.50 1.20
0-8-9 1A 1A 2083.50 .650 6.0 107 14.75 1.40
015 200200 236 1.80 .60 8.0 118 19.85 1.60
, 0-20 300300 2142.40 800 100. . 119 _23.75 2.10
0-12-20 _ 700(DC) 221 3.15 .80§ 60 VOLT (Pri: 220-240)
01820, 0-1520 TATA 206 4.25" .95 Sec: 0-24-30-40-48.60
0-16.27,0-15.27 500 500 203 3.70 .80 Ref. Price
0-15-27,0-15-27 1A1A 204 5.75 95] Amps  No. £ P&P
= 0.5 124 3.50 .9850
12 AND/OR 24 VOLT 1.0 126 5.25
Pri: 220-240 Volts 20 127 7.20 1.10
3.0 125 10.75 1.20
Amps Price 4.0 123 12.00 1.40
2V 24V Ref. £ P&P 5.0 40 13.80 1.50
6.5 0.26 111 1.95 .65 6. 120 17.25 1.50
1.0 0.5 213 240 .80 J AUTO TRANSFORMERS
2 1 71 290 .80 input/Output Tapped 0-115-210-240V
4 2 18 370 .80 JVA - Ref. Price
[ 3 70 5.25 .85 (Watts)  No. £ P&P
8 4 108 7.10 1.10 20 113 2.30 80,
10 5 72 7.90 1.10 75 64 3.75 80
12 5 116 8.50 110 150 4 5.25 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 1.40 300 53 8.85 1.10
60 30 226 33.00 1.70 500 67 10.50 1.40
1000 84 18.25 1.50
30 VOLT (Pri: 220-240V) Also 1500/2000/3000VA )
Sec: 0-12:16-20-24-30V "MAINS ISOLATING (Centre Tapped &
i i Screaned)
Amps E.f,f' P:;'“ P&P Pri: 120/240V
0.5 112 2.50 .80 .Sec: 120/240V
1.0 79 3.25 .80 VA Ref. Price
2.0 3 5.25 .85 (Watts) No. £ P&P
3.0 20 5.95 1.10 60 149 6.25 .95
40 21 6.25 1.10 100 150 7.25 1.20
5.0 51 8.25 1.10 200 151 10.75 1.20
6.0 117 10.75 1.10 ] 250 1562 12.95 1.40
8.0 88 14.00 1.40 350 163 15.95 1.50
10.0 g 16. 1,40 1000 156 36.75 3.10
Please add VAT at 15% m -
Barclaycard and Access facilities BAYDIS Lzm”éaa’;‘ SK‘::t - |
availabie o
\ Trade and Education Welcome Here Bay 64586 )

Master
Electronics

The |practical|way

"~ No maths needed-
No dull theory-

5 s s e O 2 B et
1 Step by step we take you through all the fundamentals of

I electronics and show you how easily the subject can be

: mastered.

1 1} BUILD AN OSCILLOSCOPE

1 2) READ, DRAW AND UNDERSTAND CIRCUIT DIAGRAMS
1 3} CARRY OUT OVER £) EXPERIMENTS ON BASIC

= ELECTRONIC CIRCUITS AND SEE HOW THEY WORK [

1 Also "

: We provide practical tuition for:- 3) Digital Electronics d
N ]

1

]

[ |

]

]

]

]

1

1) Radio amateurs licence. [T14) Computer Technology [}
2) City and Guilds certificates.[] 5} Test instrument kits [
Mark your interest{s) with an x in box provided.

British National Radio & Electronics School,
P.O. Box 156, Jersey, Channel {slands

NAME
ADDRESS EToR12
L ( [ L]
boccomcrcccmmwss—soc=sooooo Dlock caps please). ;
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GREENWELD

443A Millbrook Road Southampton S0O1 OHX

ALL PRICES INCLUDE VAT @ 15% — JUST ADD
30p POST

VEROCASE SALE!!
Four popular sizes of Verocase at drasti-
catly reduced prices — these were part of
their standard range (75-1411 etc) but are
in GREEN and have been discontinued by
Vero. We have purchased their entire
stock and offer them as below:

Type No Size Price

21050 205%X140x75mm £2.70

21051 180X 120X 65mm £2.20

21052 154x85X60mm £1.70

21053 125x65X40mm £1.40
DIL SOCKETS

Low profile by Tl at lowest ever prices!

1-99 100-499 500+
075

8pin 095 .065
14 pin .106  .085 .075
16pin .12 095 085
18 pin .155 .125 .10
20pin .19 A5 12
22 pin .21 a7 14
24 pin .24 19 15
28 pin .28 .21 .16
40 pin .32 .26 21

BULK BARGAINS

All new full spec devices. Prices per 100
inc VAT (orders not accepted for fess than
100 of one type at these low pricest!)

AD161/2PR £48 ‘BF255 £8
BC107 £7 BF394 £4
BC108 £6 BF450 £7
BC109 £7 B8F451 £5
BC114 £6 BFY17 £12
BC117 £5 BFYS0 £14
BC125 £5 BFYS1 £14
BC147 £5 BFY52 £14
BC148 £5 BSY95A £10
BC149 £5 BU205 £65
BC159 £5 BU206 £65
BC172C £5 2N1132 £12
BC182B  £4.50 2N2369 £12
1k £35 2N2894 £12
10k £310 2N2926Y £5
BC183B £5 2N2926R £5
BC184L £5 2N3053 £13
BC212 £5 2N3054 - £34
BC213L £5 2N3055 £34
BC237 £5 2N3442 £100
BC2388B £5 2N3583 £45
B8C252 £7 2N3618 £78
BC3088 £6 2N3702 1w£5
BC230 £7 2N3708
BC238 £8 2N4401 £5
BC337 £8 2N4403 £6
BC348 £5 2N5401 £19
BC351 £14
BC557A £5 DIODES
BCX33 £5 1N4001 £3.50
BD131 £19 1k £28
8D132 £20 1N4004 £4.50
BD181 £50 1k £39
BO184 £60 1N4006  £5.50
BD246 £25 1k £46
BD525 £25 1N4148 £2.30
BD526 £25 Tk £17
BD173 £13
BF181 £17 ICs
BF195 £5 741 8dil £13.50
BF197 £5 555 £21.75
BF198 £5 723 14dil £32
BF241 £5 7237099 £30

Resistors — 4\W 5% carbon film, these
values only: 220R, 470R, 1k, 3k9, 4k7,
33k, 47k, 220k, 18R. Ait 5t £4 per 1,000
{min gty of one value) or £35 per 10,000
any mix.

SCR PANEL & REED PANELS
2525 Contains 11 800mA 60V 2N5061
SCRs, 11 6V8 zeners, 11 1N4004 diodes
plus Rs, Cs, etc. Only £1.
£526 10 24V reed relays, 22 1N4004,
10 Weird Ics, Rs, Cs, etc. 60p
2527 2X6V reed relays, 6X2S030 or
28230, 6X400V rects, plus Rs.

Only 50p

THE AMAZING

GREENWELD

CATALOGUE
FEATURES INCLUDE:

@ 50p Oiscount Vouchers
@ Quantity prices for bulk buyers
@ Bargain List Supplement
® Reply Paid Envelope
@ Priority Order Form
@ VAT inclusive prices
PRICE 30p+ 15p POST

1A 400V RECTIFIERS
Plastic, like 1N4004, type 388F these
diodes have preformed feads for horizon-
tal mntg (15mm FC). Supersave price —
100 for £2.30; 500/£10; 1000/ £18.

1000 RESISTORS £2,50
New stock just arrived — Carbon Film 2%
& 5%, ¥ & %w, all brand new, but have
pre-formed leads, ideal for PC mntg.
Enormous range of popular mixed values
for just £2.50/1000; £11/5000; £50/
25,000.

POWER DARLINGTON PAIR
Plastic power (TOP66 case) transistors
type BO695A/BD696A. Just look at the
specil 70W 8A 45V — Hfe 750 @ 4Alt
Special low price — £1.20 per pair.

TMS4030 RAM
4096 bit dynamic RAM with 300ns
access time; 470ns cycle time; single low
capacitance high level clock i/ p; fully TTL
compatible; low power dissipation. Sup-
plied with data £2.78.

BUZZERS & MOTORS
2401 Powerful 6V DC, all metal construc-
tion. 50mm dia X 20mm 70p.
Z402 Miniature type, 3-9V, only 22-
15X 16mm. Very neat 65p.
Z450 Miniature 6V DC motor, high
quality type 32mm dia X 25mm high, with
12mm spindle. Only £1.
Z451 12V high torque motor 30mm
diaxX40mm high, with 10mm spindie,

65p.

2452 6V DC motor with gearbox giving
final shaft speed 700 rpm. Spindle is
threaded OBA. Ex-equip £1.

Z453 As above but 300 rpm and un-
threaded spindle £1.

A372 Audible Warning device — solid
state circuit drives high efficiency trans-
ducer to give high output. Voltage reqd
4-18V. Can also be driven direct from TTL
or CMOS. Module size 45X21X12mm.
Comprehensive data supplied £1.50.

VU METERS

Voo2 Twin type. 2 metres 40X40mm
and driver board, supplied with circuit and
connection data, £3.50.

Voo3 New type, just in. Twin type
moulded in one piece, 80X40mm (no
driver board but suitable circuit supplied)
£2.50.

LINEAR IC BARGAIN

We have just received a large consign-
ment of popular linear IC’s that have failed
the manufacturer's stringent tests. How-
ever, on checkingthrough a few hundred
we have found that quite a large propor-
tion tested in a simple oscillator circuit are
functional, so are offering them in packs
as follows:

%
Type Package Good Qty Price
702 14DIL 65 25 £1.20

709 8DIL 76 20 £1.20
709 14DIL 50 30 £1.20
710 T099 30 40 £1.20
710 140IL 30 40 £1.20
720 14DIL 80 20 £1.20
741 TO9%9 40 25 £1.20
748 T099 70 15 £1.20

Connection data is supplied. One of each
pack, £8.50.
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1000 OHMS/VOLTS AC/DC
8 RANGES

Handy multitester for
haome and work-shop.
Easy-to-read two colour
5cm meter, pin jacks foral
8 ranges. Reads AC and
DC volts: 0-15-150-
1000 DC current:

0-150 mA. Resistance:
0-100.000 ohms.
Accuracy: T 3% full scale
on DC ranges.

t 4% on AC ranges.
Complete battery
22-027. REG.PRICE

£6.95

6-DIGIT
FREQUENCY
COUNTER

Counts frequencies
from 100 Hz to over
45 MHz with 100 mS
gate time. Accuracy is

I MHz! Overload-
© pdrotected 1-meg

3 ppmat 25°C or less
then £ 30 Mkz on 10

input. Sensitivity, 30

mV up to 30 MHz.

Req. 9V battery.
22-351. REG. PRICE

£79.95 =

MULTITESTER

Dual FET imput for
accuracy and minimum
loading. 11.5cm mirrored
scale. DC volts, 0-1-3-10-
30-100-300-1600. DC
current 0-100 a. 0-3-30-
200 milliamp. Resistance
0-30-300-3k-301C-1
megaohm. 0-100- k-
101C-100K-3
megaohms. Req 9V
battery. 22-209.

REG. PRICE

£29.95

TRANSISTORIZEDA
SIGNAL
TRACER

Spot circuit troubles and
check RF, IF and audio
signals ffom aerial to
speakér.on all audio
equipment. With 9V
battery, instructions.
22-010.

o ric: £9.99

DIGITAL IC LOGIC PROBE

Unique circuitry makes it a combined leve! detector,
pulse detector and pulse stretcher. Hi-LED indicates
logic " 1". Lo-LED is logic “O"" Pulse LED displays
pulse transitions to 300 nanoseconds. blinks at 3 Hz
for high frequency signals (up to 1.5 MHz). Input

impedence: 300K ohms. With 36" power cables.
22-300.

REG F’R!CE£ 19-95

SIGNAL INJECTOR

Far RF. IF. AF circuits.
Maximum accuracy. Easy
pushbutton operation. Needs
two "AA" batteries. 22-4033. L

REG. PRICE £ 2 a 79

AC/DC CIRCUIT
TESTER

Accuracy in 1-300 volts
ranges. Safe in live/dead
circuits. Needs two “AA” :
batteries. 22-4034. ;

REG. PR!CE£ 1 s 99

REALISTIC DX 300

General coverage receiver. Quartz-synthesised tuning,
digital frequency readout. 3-step RF Attenuator. 6-
range preselector with LED indicators. SSb and CW
idemodulation. Speaker. Code oscillator. Batteries (not
included) or 12V DC. 20-204.

You save because we design.

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

FNOWN AS RADIG SHACK IN THE U s A
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EEG PRICE‘£‘K2 29 95

k. 5-50mA on power types,
1 22-024.

REG. PRICE

1£9.95

DYNAMIC
TRANSISTOR
CHECKER

Shows current gain and
electrode open and short
circuit. Tests low, medium
or high power PNP or NPN
types. Gorno-Go test from

MAKERS OF THE WORLD S BIGGE ST ~ELLING MICROCOMPUTER TRSs:,

The largest electronics retailer in the world.

Offers subject to avaitabihty. Instant credit avarlable in most cases

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

specifically for or by Tandy at 16 factories -

" around the world. The quality of our
products has been achieved by over 60 years
of continuous technological advancement.
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| VARIABLE POWER SUPPLY

i equipment. Load regulation: less than 450mV at I
w | amp at 24V DC_ Ripple: less then 25mV. Maximum
| output current: 1.25 amps. Switchable colour<oded

|

Power project boards. IC's. other low-voltage DC

meter reads 0-25V. BC and 0-1.25 amps. Three-way
binding posts take wires, banana plugs or dua! banana
plugs with 0.75" centres. For 220/240V AC.

225123 - TRK-:'E"£'35 .95

DEALER

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




PROJECT

NOISE GENERATOR

An inexpensive unit that produces white noise digitally and
can be used as the basis of a special sound effects system.

‘hite’, noise can be simply de-
scribed as a signal con-
taining a full spectrum of

quite randomly generated frequencies
or tones, all with randomly deter-
mined amplitudes, but which have
equal mean power when averaged
over a reasonable unit of time. The
basic sound of white noise resembles
that of hissing steam, but this sound
can be greatly modified, to give a
variety of special sound effects (such
as wind, waves, surf, jet roar, etc), by
passing it through low-pass or
narrow-band filters. )
Most of the white noise generator
circuits that have been published in
the electronics press in recent years
have been analogue designs. They
have taken the relatively low-level

white noise outputs of selected ‘leaky’,

Zener diodes or of special (and ex-
pensive) ‘noise’ diodes and then
amplified these signals to a level suit-
able for general use. A major problem
with these circuits has been that they

e

have given highly unpredictable end
results, with circuits of identical de-
signs giving outputs that range from
non-existent to excellent.

Ournew ET! design is a digital unit,
and does not suffer from the deficien-
cies of the earlier analogue circuits. Its
output is produced via a clock
generator and a pseudo- or
apparently-random shift register. The

570 15V

+Ve !

~

Q1
R2
10k

2 R AR A
output has all of the basic ch

Lo e

aracter-
istics of a conventional white noise
signal, but in reality has a pre-
programmed pattern that is faithfully
reproduced in all units that are built
from the design. The amplitude of the
output signal is inherently large, and
required no further amplification be-
fore being fed to external filter net-
works.

U

12

13 14 R B | s a7 | s P2

-
-
w

b4

3NN

RV1
10k

Fig. 1. Theoretical circuit of
the noise generator.
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- - *® 4
1C2 = 18—STAGE (5+4 +5 +4)
STATIC SHIFT REGISTER
{40068B)

NOTES:
1C11S 4070B
1C2 IS 4006B
Q118 BC182L
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PROJECT: PRNG

5TO 15V
T +Ve

- 5 TO 15V
+Ve

RV1
10k

A

ov

Fig. 2. Practical circuit of the noise generator.

Construction

The circuit uses only two IC’s, one
transistor, and half a dozen passive
components, so construction is sim-

plicity itself. As the ICs are CMOS’

devices, they should be handled with
due care, and preferably should be
mounted on the PCB via suitable

HOW IT WORKS

68

o !
10
icidfg -

5TO 15V
+Ve

5TO 15V
+Ve

R1
ak?

ov

NOTES:

1C1 1S 4070B
IC2 IS 4006B
Q118 BC182L

A

sockets or via Soldercon pins. When
construction is complete, check the
performance by connecting a crystal
earpiece or microphone across the
output terminals, and switch on. If all
is well, the unit will produce a hissing
noise like escaping steam. ET

PARTS

BUYLINES

M
S

Fig. 3. Component overiay.

+5—15Vv
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Greenbank

Greenbank Electronics
Dept T12E) 92 New Chester Road, New Ferry
Wirral, Merseyside L62 5AG
{Tel: 051-645 3391)

PROMBOX 12

An easy to use unit designed for both the professional and

amateur UV-prom user

Features

@Can erase up to 12 proms

@Special short wave ultraviolet tube.

@Erase time variable between 5 and 50 minutes in b minute steps.
(preventing over exposure which may shorten prom life).

@Sliding tray carries proms on conductive foam.

®Safety interlock switch prevents the timing circuit from
operating and switching on the tube with the tray open.

@ 'Mains On’* and “Tube On’’ indicators

@Smart textured case with carrying handle and feet.

.Comple_le instructions supplied.

Supplied complete with mains plug and two metres of flex

£63.63

 micro-processor can be connected. The system uses a CPU {Central Processor UMI231 UHF Ch.36 Vition £78.90 13 Electrenic 3
Unit) card which is separate from the rest.of the system. and this allows the Moduisior wide hastwidth A 82218 as 8221 but alse —5v/0.1A 'llul:Tpnic L::qr:::] el £1.50
same memory and interfaces to be retained when a ditferent MPU is used for computers sic) £4.70 £84.30 . 650 page CUSMOS Drtaboek RCA) £4.95
The basic system bus consists of data and address busas together with read and UMIZE3 P Sousd Sub- Typcally  70%  eficienl.  Oims. €31 poge ‘A Guide 1o SC/MP Pragramainy’ by "
write strabes. By locating the data inp;é)él(oeybgsv'd) arl|d ourl‘pl;‘l (VDU)”in the carrier Medulator  £2.50 4" x 8% x 2 Or. Driry famiron) £3.75
memory space then such chips as the 1z amily, which normally use T A Gl to Kilhug' Kesitron] -
input/ output ports, @n now be used without any tundamental'change to the MICRO PRocEsso Rs I MTERFACE :zt:::m Illn.lns'uil“l (lmbu]all 531.5?
bus (and as a bonus, users of these MPU's have all the ports entirely free for — %iﬁ@ﬂ.{&r f.lsﬁ Data loc 4116 (Meziok) S0p
their own purposes), 6 page isia far Mk 4118
The range of p.c.b.'s indludes boards to implement a memory-mapped VDU, COMPUTER 80ARDS 5900 WPU £655 I5AR S2p Ibg data for M3 154 {ISP-8A/650) (Natiensl] z&
cassette interface. keyboard interface. PROM programmer, and a number of 114 x 213 mm Gibroglass, 6802 WPY £9.95 1M £3.95 20-page dat far SC/WP 1| Matinual) 809
RAM and ROM cards. Al the cards are of International Size 114 x 203 mm with goid pleted odgo con- S010{128 x BaAM] €297 BT €264 | G100 page COP 1802 MPU tisar Manial (ACA) £4.50
(4% x B") except for the larger power PSU A power supply card. This latter Roclar. GBATO[128 x BAAM]  £3.75 MOSTEX YDU BOARD 45 page Fixed Puinl Bimary Arithmstic Reuti :
> & np y inas for
card is sized so that It can be bolted to the side of a standard 4"’ chassis module Buflered SC/MP CPUE7.95 5620, 6821 PiA £3.9  VAB2 £125.00 COSMAC £4.50
which is then compatible with the other cards. The cards have a standard SC/WP Protobesrd  £5.85 5850 AGA £3.08 CAT Controller: Uarts €31 page Flokmg Poln Arithmatic Reutines for
43-way edge connector, with one pasition used for polarisation. 80 CPU card £7.50 W5830 €264  Thempion CSF 5F GIB4E11.50 COSMAC Bstings uxcivdod) £4.50
We do not propose 1o defend the {relatively) small number of bus.connexions LR ] £1.50 6502 AY-5-1013 WART TR 1602 £4.00 43 page COSMAC MPU Product Guide [RCA} %
{42), against such standards as the '$100° 100-position bus. The S-100 bus, VU B ¢ of £1.50 8502 £1200  AY5101 £4.70 ¢15 page COP 1802 lustraction Swmary 25p
as it originated in America, is Digger and better, Itis also more expensive. In the VU6 ) thres ) £7.95 5520 PA 622 N30 £5.60 | c70 page Understandiey CMOS RCA) £1.50
same way. a Ford ‘Granada' is bigger and better than a Ford "Cortina’, but it EPROM Programmer AY3-1015 £5.60 L;p COSMOS Pecke! Salection Guide (RCA) 25p
doesn’t mean a Cortina isn’t good value for money. who knows — it may even %Zg;]' e ISZD{;:”S gm‘mz gg CHAR. GEN. KEYBOARD age COSMOS Digital intograind Circwits (RCA} 75
be better value! d
The International Size card is the recommended size for most '3U° 19"' rack £5. STATICS (Masily 450nS) MM B571/4/5/6 £9.50 SPECIAL: 780 DATA PACK
sysozierlns. me r:cks dare made by Vero, (t:lri\chlev. etc.. and a varim\{1 of 8 PROM eard mﬂa;l, g%{ﬁx: %}g :usiﬁém) ;‘;:;: Asal ol the followiag 5 780 dsta manuals .J’M}:‘:’
modules a lank cards are i to aid individuals in cu ing their g —1Kx d £15.; ratated data we can find of (nl 1
own system. (A convenient (rade source of suitable hardware is the firm 'R.S 2 RAM board [21023] 1K- 011634 €175 A0-322513 (v Uppercase] £6.95 Apraximale waigwl 1.75ky oreLialie 700 ver
Components’, but we would be happy to supply in case of difficulty.) e . 7-7-19: 2112-256x 4 £225 DM U678 CAB/BWF £14.27 ©30-page 780 CPU Techalcat Masual
it Is apprapriate 1o mention that this range of cards is not meant 10 compete RAM board [2114s] 1K- 2114-1Kx 4 €456  AY52376 £9.75 c10-page 280-LTC Product Spacification
with any of the excellent computer kits which can ba obtained. The purchaser X £7.95 2L14~1Kx 4 £5.50 ARMWARE c25-page 780710 Tachaicel Manual
of these types of kits simply acts as an unpaid (or at least underpaid) assembly 'T(N’E interface .. 5'![-50 4118—1K x 8 2708 Compaiibla) 2K Tiny Basic for 780 (2 x 2708) c200-paqe 780 Programmisg Mmual
worker. | the standard components are put together correctly the computer eyboard intarhce £7.50 £18. £25 ¢25-yaqe 200 Wicro Refereace Manue!
works, i they're not it doesn’t. In the end each and every one is virtualiy P8l 5.+ 12v. #12¥ board DYMAMICS 4K MBL in 4 1 2708 £55
identical. £7.50 MK 4027 4K 25088 £3.50  MBL-MMie 4 x 2708 £55 ¢l jo Siarskis Simelaton by Roger Garratt
The ranga of boards in the Universal Micro System are entirely ditterent: You PSY bv, —12v board £4.95 MK 4116 16K 250u5 £6.95  ETIGUG | in 5204 £14.95 . £5.10
choose your microprocessor. memory, interfaces, atc., what addresses will be Furthar detatis on reques] WK 4816 2K x 8 £30.52  ETIBUG 2 In 5204, £14.05 | c3paye Fiske Suts Fantasies (Cartonns putiing
usded. you choose whether or not to u;e our software, somebody else’s, of 50 W%ﬂlﬂu e ﬁnus (1 x 5204) £14.95 FUramming o b lﬂ‘lllol'llﬂl Pross) £2.00
indeed your own, (Don't be too alarmed if your leve! of experience does not - IKBUG BC-7 £13.70 ¢225-page Home Compuiers: 2 oas & ’
permit you 10 take this sortof decision with confidence — we are always here to 180 CPYj (2 Mz} £9.90 SPECIAL OFFER KITBUG MM [1 x Z708)  £19.95 V6. 1: Hardweare by Bick Dllloy'ﬁ)‘l‘illur A"”'ES.W
offer guidance if asked, we'll even tell you if the system is unsuitable for your ZBO-LTC {29 £5.95 2708 1K x 8 £6.75  SC/WP UNities {1 x 2708) e1s s 2D )
needs, in the unlikely event that it is.) Z80-P10 {24 £6.60 7116 2K xBrisgle v £23.50 voiTage  £19.00 v-l’?w n'"-‘ (Quastions and Anowers.
As mentioned on the last page.”a brave attempt has been made to begin the {hdd £1 for Lne Mtz version of THS 2716 £16.95 RECULATORS i H'&:v it Pllly Dillithivm} £4.95
design of a Universal Micro System, to provide a sufficiently tlexibie iy of the shove 3 chips] FROMWASING each Prom 805 % el e R Glossary and
arrangement 1o permit the System to grow cver the years, and not to become 50p (+Xp+¥AT) 7005 1,08 104 ”lniru Swpl Dilltve) for
obsolete overnight. To permit this flexibility, whereven possible ‘patch areas’ 5 SC/MP 1l RAM 1/0 uw ERASER %12 a7 Binarsh ML::::" Pmlf;::li
have been provided on the boards. A "patch area’ is an undedicated dual-in-ling /WP | [AMiZ) g PROMEOX 12 £63.63 w2 €1 l): “ ll‘i!rmi &' ol lh |
pattern which can accommodate an extra integrated circuit for your own use W3 8154 RAM1/0 £1.73 1M 23K ¢5.61 e mﬂ:-l ing Computars by Paul Chirlian e
g:;r:’these can be usenli to add somebel:ra men;gry. ot soma ex(ra‘:dqregs o = .!
ing. An extra supply voltage can be develop using an integrated circuit 74827 74876 48125 7415163 1.18 £2.56 | 745283 €1.92 | 7418378 £1.60
regulator, or gates can be added 10 allow separate ‘Memory Request’ and 74“'8 TS A% | TAST8 ::S TALS126 x 7413164 EI.H ;u““gzzﬁ £2.32 | 7418290 E£1.28 | 748377 €212
rl:pu:'{‘p\il(pl.:_l Request’ control lines on a memory card which does not already ;4(,,‘?] 14p ?[:Il.gaaa g: ;:L& él A5 MS132  95p | TMSIB5  7op | Taszay €232 | TALSIR :|.§g 8378 £1.84"
ve this facHity. A4S0t 2 118 | T80 . £2 S5 £l 15
Of course we know that there are many peaple who would faint clean away at W3 Ié: 741833 39 741888 43 7ﬁ|£ ;?: ;ﬁ:% gg ;ﬂg%ﬁ EI:% 74828 €1.68 ;usmgg ﬂufp
the thought of cutting printed circult tracks, adding extra integrated circuits 741803 16p 74L831 39p | 74890 60p | 7415139 85 18173 €0.05 | 48045 £2.70 | 748324 £2.40 | 7418386 85p
* and bits of wire in the way described abave, but it is not for these people that 4504 16p | 7TALS3 3% | LSO £1.04 ) 7415145 :1.05 748174 £1.06 | 748247 £1.90 | 7415325 £2.90 | 7418390  £2.30
this sort of system has been designed. We would like to think of this system as TS5 2op | M40 28p | TMS®  e9p | ST E170 [ 748175 €410 [7e(S248 E1.80 | TAS3% €294 | 7AIS33  £2.30
pasis on which you can build your own .pe-snnal design. perhaps as an 741508 22 741842 88p | 741843 89p | 745148 £1.73 | 7415181 £3.8 | 745240 £1.90 48327 €286 | TA3% €218
alternative 1o the use of "Veroboard’ or eiching your own peb’s. . 4308 2p 841 90p | 74895  £1,16 | 745151 - 96p | 7405183 £2.88 | 74ises) £1.34 AS34T £1.48 | 748306 £2.15
(Further sections give an outline of each card in turn. Although we have in mind 410 20p | IS8 €120 | THS® €116 | 745150 76p | 7e(S190 £1.40 | 7a553 - €142 | TSI E186 | 7413308 £2.76
all sorts of exotic future developments {e.g. high resolutian graphics, floppy 74811 2p 74848 €£1.20 | TMSI07  Adp | 745158 £1.70 | 7ALS191 £1.40 |a8067 €140 | 748362 £2.28 | 74i8m9  £2.30
disc controliers, dynamic high-densily RAM cards, programmable vou 74812 23p 741551 24p | TALS109  55p | 7418155 96p | 748192 £1.30 7415258 €1.46 748353 £2.28 | 7418445 £1.50
formats. colour displays, Light pens, sound generators etc.} we prefer ta keep 74513 38p 74854 28p 748112 S5p | 7415156  96p | 745193 €1.30 | TN £1.50 | 7418365 65p | 41547  £1.44
quiet about them until they actuslly exist. All of the cards described actually 741514 75p 741855 30p | 48113 50p | 745157 76p | 745194 €1.66 |7AIS%( £4.50 745366 B5p | 748400 <ci.80
exist, and 3t the time of writing (September 1879) most are in stock. {(We plan TALS15 30p 741863 €1.50 | 748114 50p | 74(S) 96p | TASI% €136 |74L5266 5% 7418367  65p | 7a8668 £1.82
it so they are all in stock, but people will insist on buying them, without caring 741520 20p 14873 46p | TUS122 T0p | 745160 £1.28 | 7ASI96 £1.00 7418273 €244 7418368 66p | 748669 £1.82
‘what havoc they wreak in our stock cantrol( . m‘ég 2%p | TMST4 :;; ;ﬁg}ﬁ :Np 4SI61 . 98p | TUSIOT £1.40 |75 €250 ;&373 mg‘ 74867  £2.48
\ 7 48p | TASTS 1.80 | 745162 £0.38 | 745221 96p {74$219  66p 74 E£1 ‘
-~ - -
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" GOMPUTER BOARDS

The following is an axtract from our lesfiet ref. ‘MP4’, which is available
free on request (a 9" x &'’ SAE helps, but is not essential). See
Microprocessor saction to the right for board prices.

For many people the wide choice of micro-processors now availabie presents a
dithcuit choice. To understand any particular microprocessor in depth a
development system is almost essential, however in the past to understand
more than one several separate development systems have had to be
purchased.

The reason that separate systems, one for each processor. have been necessary
15 due 10 the fact that individual microprocessors have their pwn individual
features: in one case to access memory a separate read strobe and write strobe
is required, in another a “read/write’ line is used in combination with 2
combined strobe called ‘valid memory address and phi-2'. With some
processors, the same address bus can be used for both memory and
“input/output ports’, under the control of a ‘'memory request’ or an
“input/ output request” control kine.

Naturelly, if a development system takes advantage of any of the particular
unique features of any particular microprocessor, this makes it more difficult to
graft some other unrelated microprocessor anto the same bus at a |ater date.
A Universal Micro System provides a basic bus structure on which any one

TERMS, VAT, CW0. Choques atc payable to Greenbank Electronics. Add VAT te TZ .
all prices at 15% except where stated otherwise. Post etc: UK 30p {+5p VAT = O'UAR e :‘gonmn
) per order. Export: NO VAT but add 30p [Eire). 75p (Europe) and £2.50 P es e
osewhere. ) 32.768KH2 24 %1% (pack ot §) 74p
[Palys, universities. govi depts. stc can telephone their orders for immediate m(:h“] £3.23 24 X3 83p
despatch on account,) 1000 1 2385 | 2exy 62p
= i ?fé X171 £1.86
c M os These cut prices for Amateur Users and Export. Note: industrial users — quantity §  204.8 Kiz £3.82 I X 62p
prices available. Mostly Motorola, RCA BMke  cae | XS 5%
F— w2 T | wm piso | s gees | 4631 cias | anzke e | M., 248
W @ | ks s | wm s | Mz 5w | &2 ol | oadsie s | i nboas
002 17p 044 %0p W94 £1.90 431 TBA &M £513 | 4558 KM £4.85 no strips)
06 £105 o5 6145 05 £igs | 4B N3 | 4% E3 1.000 Mz g8 | e 38
007 %0 o5 0128 0% £1.05 435 £7.93 45371 £13.23 1.008 Mz £3.92 P x5 59p
2003 87p 047 87p 097 £372 | ML £1158 4538 €125 1-200 Mtz £3.92 PeXITO £1.56
008 50p 4048 58p 0% f£110 | M0 €267 53 9ip 1.8432 Mz £3.62 Tormianl piss  £1.50/500
00 50 00  A8p | 4 145 | M5 £267 | &4 EL14 } 2000 £362 | vooPbeand  £1.17
a1l isp 00 a8 4061 N/S | MR TBA | 48 £158 207152 Mz £3.23 | pP wwsdbeard €291
2012 18p 4051 2p 40100 M6 €218 44 £369 24STE My £3.62 Spotfacecutiar  93p
03 4 0% 2p 0101 £16t | ME2 €242 | 482 £1055 2500 Mz £3.92 Pimaction wel  £1.28
i %p 2053 p 002 £212 MOFP  £654 4559  £3.87 2.56250 Mtz £3.82
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FT3 NEON FLASH TUBE
High intensity. muitisturn. high voitage, nean glow,
discharge flas tube. Dasign for ignition tming ete. £1 50
P&P 25p (€£2.91 inc. VAT). 3 for £3. P&P 50p (£4.03 inc.
VAT &P)

WHY PAY MORE?!

MULTI RANGE METERS Type MF15A.
AC/DC votts 10. 50. 250. 500. 1000. Ma, 0-5
0-10. 0-100. Sensitivity 2000V. 24 ranges,
dimensions 133 x 93 X 48mm. Price £7.00 plus
50p P&P (£8.63 inc. VAT & P)

TRIAC.

Rayiheon tag symmetrical Triac. Type Tag 250/ 500V. 10 amp 500 piv.
Glass passivated plastic triac. Swiss precision product for Jong term
reliability £1.25 P&P 10p (£1.55 inc. VAT & P) (inclusive of date and
application sheet). Suitable Diac 22p.

0 to 60 MINUTES CLOCKWORK TIMER.
Double pole 15 amp 230V AC. Contacts (no dial). £1.50. P&P 30p
(£2.07 inc. VAT & P). N M.S

MERCURY SWITCH

Size 27m x 5mm, 10 for £5.00 P&P 30p, total
including VAT £6.10. Min. quantity 10
N.M.S

230 VOLT AC FAN
ASSEMBLY

Powerful continuously rated AC motor complete
with 5 blade 8'%'' or 4 blade 3'* aluminium fan.
New reduced price £3.00 P&P 65p (£4.20 inc
VAT & P).

NM.S

21-WAY SELECTOR
SWITCH with reset coil

The ingenious electro mechanical device can be
switched up to 21 pesitions and can be reset from
any position by energising the reset coill
230/240V AC operation. Unit.is mounted on
strong chassis. Compiete with cover. Price £5.50
P&P 75p (£7.19 inc. VAT & P). N.M.S.

A.E.G. CONTACTOR

Type LS6/L11. Coil 240V 50Hz. Contacts — 3 make: 500V : 20 amp. 1
break: 600V.: 20 amp. Price: £5.50 + 50p P&P (£6.90 inc VAT & P)
N.M.S.

TORIN BLOWER

220/240V AC Aperture 10X 4Yacm overall size
16X 14cm. Price £3.75 P&P 75p (incl VAT
£5.18). Other types available. SAE for details
NM.S

24V DC BLOWER UNIT

USA made 24V DC 0.8 amp tlower that operates well on 12V 0.4 amp
0C producing 30 cu ft min at normal air pressure. Maximum housing dia
110mm, depth inc motar 76mm, nozzle length 19mm. dia 22mm. Ideal
for cooling mobile equipment, car. caravan. etc. £4.50 P&P 75p (£6.04
inc VAT & P). N M.S.

SMITH BLOWER. )

Type FFB 1706. Smail quiet smooth running. 240V, AC operation
Cutput aperture 45X 40cm. Qverail size 135X 165cm, Flange
‘mounting. Price £4.25 P&P 75p. (Total. £5.75 incl. P & VAT) NM S

MINIATURE UNISELECTOR
12V 11 way 4 bank {3 non-bridging. 1 homing). £3.00 P&P 35p (£3.86
inc. VAT & P),

MICRO SWITCHES

Sub min lever m/switch type MML46. 10 for £2.50
+VAT = £2.88 (£3.22 inc. VAT & P)

Type 3 115M 908T 10 for £2.50 post paid (£2.88 inc. VAT
&P).

BF lever operated 20A. ¢/0. mf. Unimax USA. 10 ror £4.00

P&P 50p (min. order 10) (E6.18 inc. VAT & P).

D.P. C/0lever m/switch, mfg. by Cherry Co, USA Precious metal, low
- resistance contacts. 10 for £2.50. P&P 30p. Total inc. VAT £3.22 (min

10). N.M.S.

HEAVY DUTY
SOLENOID

Mig. by Magnetic Devices. 240V AC.
Intermittent operation. Approx. 201b. pull at
1.25in, Ex. equip. Tested. Price £4.78 +
75p P&P (£6.33 inc. VAT & P). R&T

PYE EYTHER

230V AC Solenoid. Approx 1lb pull, %%
travel, intermitant rating. Price £1.00 P&P
20p (£1.38 inc VAT & P)N.M.S.
WESTOOL TYPE MM8 MODEL 2

240V AC. Approx. 1% Ib pull at ¥z inch. Rating 1. Price £1.50 P&P 20p
(£1.96 inc. VAT & P}. N.M.S.

18-24V DC 70 ohm Coll Solenoid. Push or Pull. Adjustable travet to
3/186in. Fitted with mounting brackets and spark suppressor. Size: 100
X 65 X 26mm. Price: 3 for £2.40 + 30p P&P (min. 3 off) (£3.10 inc.
VAT & P)

240V AC SOLENOID OPERATED
FLUID VALVE ;

Rated 1 p.s.i. will handle up to 7 ps.i. Forged brass
body. stainless steel core and spring ¥z in. b.s.p. inlet
outlet. Precision made. British mf

Price £3.60 Post 60p {£4.60 inc. VAT & P} N M.S.

INSULATION TESTERS
(NEW)

Test to IEE spec. Rugged metal construction, suitable
for bench or field work, constant speed clutch. Stze L.
8in, W. 4in. H. Bin, weight 8lb.
800 VOLTS 500 megohms

£49.00 Post B0p (E57.27 inc VAT & P)
1000 VOLTS 1000 megohms

£55.00 Post 80p (£64.17 inc. VAT & P)
SAE for leaflet

YET ANOTHER OUTSTANDING OFFER
New IMFD 600V Dubilier wire ended capacitors, 10 for £1.50 P&P 50p.
(£2.30 inc VAT + P&P). (Min 10)
N

All Mail Orders — Callers
— Ample Parking

Showroom open Mon-Fri.
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VARIABLE VOLTAGE TRANSFORMERS

; INPUT 230V AC 50/60

OUTPUT VARIABLE 0/260V AC .
BRAND NEW. All types.
200W (1 Amp) fitted A/C
voltmeter ..........

0.5 KVA (Max. 272 Amp)
1 KVA (Max. 5 Amp) ..... £22.50
2 KVA (Max. 10 Amp) ..
3 KVA (Max. ;5 Amp) , .. £a8.00

N 5 KVA (Max. 25 Amp) .. .. X
F{’,’I‘;g:t"r:" 10 KVA (Max. 50 Amp) . . i
i 17 KVA (Max. 75 Amp) .. £260.00

LT TRANSFORMERS
0-10V- 15V at 3 amp (ex new equip} £2.50 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 2t 22 amp £4.50 P&P 75p (£6.04 inc. VAT & P)
0-4V/8V/24V/32V at 12 amp £18.50 P&P £1.90 (£23.46 inc. VAT & P)
0.6V/12V at 20 amp £14.70 P&P £1.50 (inc. VAT £18.63)
0-12Vat 20amp or 0-24V at 10amp £12.00 P&P £1.50 {£15.53 inc VAT
&P
0-6V/ 12V at 10 amp £8.25 P&P £1.25 (inc. VAT £10.93)
O-BV/12v/17V/18V/20V at 20 amp £19.00 P&P £1.50 (£23.58 inc
VAT & P)
0-10V/17V/18V at 10 amp £10.50 P&P £1.50 {inc. VAT £13.80)
JOB LOT! Primary 240V. Secondary 6V 2t 1.66 amp. Size 3X2 X 2in.
Price: £1.50 P&P 50p. (Total £2.30 inci. P & VAT). N.M.S
Other types in stock, phone for enquiries or send SAE for leaflet

————

New ceramic construction, vitreous ename!
embedded winding, heavy duty brush assembly,
continuously rated. N .

25 WATT 10, 25, 100, 150, 250. 500, 1k, 1.5k ohm £2.40 Post
20p (£2.98 :nc_VAT & P). 50 WATT 250 ohm £2.90 Post 25p
{£3.62 inc. VAT & P) 100 WATT 1/5/10/25/50/100/250/
30041/500/ 1k /1.5k/2.6k/5k ohm. £5.80 Post 35p {£7.19 inc.
VAT & P). :

Biack Silver Skirted Knob calibrated-in Nos. 1-9. 1% in. dia brass
bush, Ideal for above Rheostats, 2Bp ea.

SPECIAL OFFER
BERCO type L RHEOSTAT

85 ohm 300 watt 1.86 amp £7.50 P&P 50p {Total £8.20 inc VAT)
N.M.S.

BLOWER/VACUUM PUMP !

3 phase AC motor, 220/ 250V or 380/ 440V, 1,425 rpm % hp cont. Direct
coupled to William Allday Alcosa carbon vane blower /vacuum putp. 0.9
cfm 8 hg. Price £22.00 PAP £2.00 (£27.60 inc. VAT & P} N.M.S.

STROBE! STROBE! STROBE!

HY-LIGHT STROBE KIT Mk. IV

Latest type Xenon white light tube. Solid state timing and triggering
circuit. 2307240V AC operation. Speed adjustable 1-20 fps
Designed tor iarge reoms, halls, etc. Light output greater than many
{socalled 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{E£11.27inc. VAT & P),

AXkhkAAAhXhkhkAhkkkhkih*
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft 40 watt £8.70 (callers only £10 inc VAT). 2ft 20 watt £6.20.
Post 75p (£7.99 inc. VAT & P). (For use in stan bi-pin fittings). Mini
12in 8 watt £2.80. Post 35p (£3.62 inc. VAT & P). 9in 6 watt
£2.25 Post 35p (£2.99 inc. VAT & P). 6in 4 watt £2.25 Post 35p
{£2.99 inc. VAT & P)

Comgplete ballast unit for either 6, 9" or 12" wbe 230V AC op,
£3.50 plus P&P 45p {£4.54 inc. VAT & P). Also availabe for 12V
DC og, £3.50 plus P&P 4Ep (£4.54 inc. VAT & P).

400 watt uv lamp and ballast complete £31.50. Post £3 (£39.68
inc, VAT & P). 400 watt UV lamp only- £11.25. Post £1.20
(E14.32inc. VAT & P).

S e Y
SQUAD LIGHT s

A new_conception in light control
Four channels each capable of D ¢
handiing 750 wans of spotlights LR .-
or dozens of smafl mains lamps. Seven programs all speed controfled plus
flash modulation, effectively giving 14 different displays. Makes
sound-to-light obsolete. Completely electrically and mechanicaily noise
tfree. Price only £60.70 {£69.81 inc VAT & P).

$.A E. (Foolscap) for further details. Post 75p

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT s.a.E. (Foolscap) for details

Kook ok k ok ok ok ok kohkkkk

XENON FLASH I

SR s
GUN TUBES s —
Range ol Xenon tubes available from Se— - SO
stock. S.AE for full dstails TR

Wide range of AC and DC relays available
from stock. Phone or write in your en-

RELAYS ::

230/240V AC Relays: Arrow. 2¢/0. 16 amp €1.50 {£1.96 inc. VAT
& P,

T.E.C.opentype 3¢/0. 10amp £1.10 (E1.50 inc. VAT & P).

DC Rolays: Opantype 9/12V3c/a7 amp £1.00 (£1.38 inc. VAT & P)
Sealed 12V.1¢/07 amp octal base, £1.00 {£1.38 inc. VAT & P). Sealed
12V 2 c/0 7 amp octal base. £1.25 {£1.67 inc. VAT & P). Sealed 12v 3
c/a 7 amp 11-pin, £1.35 (£1.78 inc. VAT & P). 24V, Sealed 3c/o 7
amp 11-pin £3.35 (£1.78 inc. VAT & P) (amps = contact rating). P&P on
any Relay 20p.

Other types available — phane for details. N.M 8.

Very special offer. 9-12V D.C., 2 make contacts, new ITT3 for £1.75
+ 25p P&P (inc. VAT £2.30).

Diamond H heavy duty AC relay 230/240V AC, two c/0 contacts 25
amps res at 250V AC £2.50 P&P 50p. (£3.45 inc. VAT + P&P) Special
base 50p.

METERS (New) — 90mm
DIAMETER

AC Amp., Type 62T2: 0-1A, 0-5A, 0-20A. AC Volt.
0-15V. 0-300V. DC Amp, Type §5C5. 0-2A. 0-10A,
0-20A, 0-50A DC Volt. 0-15V, 0-30V. All types £3.50
ea. + P&P 50p, (£4.60 incl. VAT), 0-50A DC. 0-100A DC,
Price £5.00 + 50p PRP (£6.33 inc VAT).

SERVICE TRADING CO

ONDON W4 5BB 01-995 1560

ACCOUNT CUSTOMERS MIN. ORDER £10.00
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GEARED MOTORS
100 R.P.M. 115 Ibs. ins.!!

116 Ib. ins.. 110 volt, 50Hz, 2.B amp, single phase.
split capacitor motor. Immense power. Continuously
rated, Totally enciosed. Fan cooled. In-line gearbox.
{ength 250mm. Dia. 135mm. Spindle Oia. 15.5mm
Length 115mm, ex-equipment tested £12.00 Post
£1.50 (€£15.83 inc. VAT & P). Suitable transformer _
230/240 voit £8.00 Post 76p (£10.08 inc. VAT & P).
&T

GEARED MOTORS

28 r.p.m., 204b. inch 115V AC Reversible motor.
71 n.p.m. 10b. inch. 115V AC Reversible motor.
Both types similar to above drawing. Price either type £4.75 + 75p P&P.
(£6.33 inc. VAT + P&P) R
Supplied with transformer for 240V AC operation £7.25 + P&P €1,
{£9.49 inc. VAT + P&P).

FRACMO MOTOR
56rpm 50lbs inch 240V AC reversible, 0.7 amp. *
sharplength 36mm, dia. 18mm, weight B kilos *
6013 grams. Price £15.00 P&P £1.50 (£18.98). 3

NM.S. d

FRACMO MOTOR :

1400 rpm HP 1-30 continuously rated 115V AC fitted with
anti-vibration cradle mounting. Supplied coamplete with transformer
for 230-240V AC op. £10.00 P&P £1.00 (Total £12.65 inc. VAT).
N.M.S.

PARVALUX MOTOR TYPE
S.D.2

12V DC shunt 1/30th ph motor. Continuously
rated 4,000 rpm. Price £10.00 P&P 75p
(£12.36 inc VAT & P). N.M.S.

PARVALUX 230/250V AC
MOTOR

Type SD18 240V AC reversible 30 rpm 50ibs
inch. Price £15.00 P&P £1.50 (£18.98 inc. VAT).
NMS.

CITENCO

FHP motor type C 7333/15 220/240V AC 19

rpm reversible motor, torque 14.5 kg. Gear ratio
144:1. Brand new incl. capacitor, our price

51'3.25 + £1.25 P&P (£17.83 inc. VAT & P).
LM.S.

CROUZET — 230/240V AC 2 rpm synchronous geared motor £2.90
P&P 30p (Total £3.68 inc VAT). NNM S

HAYDON — 230/240V AC 1 rpm synchronous,geared motor £2.90
P&P 30p (Total £3.68 inc VAT)N.M.S. |

REVERSIBLE MOTOR 230V AC

General Electric 230V AC, 1,600 r.p.m. 0.25 amp. Compiete with
anti-vibration mounting bracket and capacitor. O/A size 110mm X
90mm. Spindle 5/ 16 dia. 20mm long. Ex-equipment tested £3.00. Post
50p (£4.03 inc. VAT & P).

BIG INCH

Tiny precision-built 3 rpm USA motor size only T x 1. 100V. AC
operation supplied with resistor far 230V. AC. Price: £2.00 P&P 20p

{€2.53 incl. P & VAT). 4 for £5.00 postpaid {£5.75 incl. VAT). N.MS

12V DC GEARED MOTOR

Precision built miniature motor, 6/12V DC operation. Inceedibly
powerful for 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 length, weight 55 gram, Drivé spindie 5 mm x 2
mm dia.

Prica: £2.50 post paid (£2.88 inc. VAT).

REDUCTION DRIVE
GEARBOX

Ratio 72:1. Input spindle % X ‘Ain, Qutput spindle % X 3in. fong

Qverall size approx: 120 X 98 X 88mm. Ail metal construction

Ex-equip. tested. Price: £2.00 + 50p P&P (£2.88 inc. VAT)
»

‘VENNER TYPE' ERD TIME
SWITCH

200/250V AC 30amp. 2 on/ 2 off every 24 hrs. at any
manually pre-set time. 36-hour spring reserve and day
omitting device. Built to highest Eleciricity Board
specitication. Price £9.00 P&P 75p. (£11.21). R& T.

SANGAMO WESTON TIME SWITCH

Type §251 2007250V AC 2 on 2 off every 24 hours. 20 amps corissts
with override switch, diameter 4" x 3", price £8.00 P&P 50p +£8.78
inc. VAT & P). Also available with solar dial. R & T.

AEG TIMESWITCH

200/250V AC 1 0n/ 1 off every 24 hours, 80 amp contact fidea! st
heaters). Spring reserve £10.00 P&P 50p (Total £12.08 inc. WA~
N.M.S,

AC MAINS TIMER UNIT

Based on an electric clock. with 25 amp, singte-
pole switch, which can be preset far any period up
to 12 hrs, ahead o switch on for any length of
time, from 1D mins. to 6 hrs. then switch off. An
additional 80 min. audible timer is also incorpo-
rated. Ideal for Tape Recorders. Lights. Electric
Biankets- etc. Atractive satin capper finish. Size
135 mm x 130 mm x 60 mm. Price £2.25. Post
40p. (Total inc. VAT & Post £3.05). NMS.

2-CAM PROGRAMMER

Crouzet 1:pm. 115V. A.C Motor operating 2 =
amp). Can be used on 240V AC with either &
or 5 6K wirewound Resistor 7. watt (not su
P&P (£3.45 nc VAT & P)

MINIATURE 24-HOUR
TIMESWITCH (German mir J

240V A.C. operation. Spring rese
amp coniacts, one on-off every 24
Caltbrated in two hour steps B
on-off period 6 hours Day Omission.
Unusual feature with these s i
trips may be semaoved a®
individual days to be prog
quired Sizeonly 3" x 4 De
£6.50 + 50p P&P (£8.05 ~=

NMS — New Mar
R&T — Rece-

PERSONAL CALLERS ONLY
9 LITTLE NEWPORT STREET,
LONDON, WC2H 74J
Tel: G1-437 0576
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NEWS

- MICROFILE

Henry Budgett’s comments last month spurred some

of you to take up pen and phone. This month |
micro-man brings news from the North and gives
the Beeb a plug.

y little plea for help over the problems involved in
modem style connection of home computers has

borne some fruit. A very helpful gentleman, who
just happens to work for the PO, wrote in with a few
comments. Apparently the Post Office regard acoustic
modems as attachments in much the same way as an-
swering machines and there are a considerable number of
specifications to be met. Such items are the maximum
sound level of —13 dBm and the maximum sound pressure
at the transmitter of 0.5 Newtons per square metre. Type
approval for these kinds of devices should be obtained and
I gather that ad-lib experimentation may be frowned on, so
take care!

It should also be noted that hard wiring of a computer to
the PO lines is definitely not on. | didn’t suggest it last
month, but justin case it has crossed your mind . . . . forget
it.

One other comment that was thrown in from another PO
person was that there is a rather critical frequency around
2200 Hz. A tone of this frequency will cause the exchange
to close down your call, slightly embarrasing. You have a
bandwidth of 300 to 3500 Hz to play with so steer clear of
this area. Full technical details of the specifications are
contained in Technical Guide No 11, which should be
obtainable from the telephone section of the Post Office.

And finally on this subject, | understand that Green-
banks cassette interface for their SCMP system has provi-
sion for an op-amp to be connected for direct tape head
drive. It should prove possible to use this to drive a
loudspeaker for our purposes. The board is currently being
re-designed so contact them soon for details. Many thanks
to Mike for his helpful comments on the Post Office's
position. '

Standard Letters

A vast epistle squeezed its way into my mailbag this week
after my diatribe on standards last month. One problem . . .
there was a lot in it about misspeling and general missuse
of Her Britannic Majesty’s English but not a sausage
(courtesy of That's Life) on computer jargon. Have you no
shame, or perhaps you were all stunned into silence?
Please will someone say something, hopefully polite, as the
article was supposed to inspire general comment.

Plea For Clubs

Not a single word from anyone this month. Are you all too
busy to write to Microfile with your news? Many thanks to
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those who have filled in the little form and sent it back. if
any club hasn’'t had one please let us know as we are trying
to produce a second Club Directory for CT and we go to
press in four weeks. After all, if the Beeb think it's good
enough to use what have you got to lose, poetic stuff.

BBC Speaks Out

A superb pair of programmes were boradcast this month on
Radio 4. Called “"Machines with Mouths’" and ““Machines
with Ears”’ they dealt with speech synthesis and recogni-
tion systems and techniques which are currently being
used. Having worked in'this area for a number of years |
found them to be excellently produced and most enjoyable.
A definite pat on the back for the Science Department.
What was even more impressive was that it was done on
radio. One would expect this mind of subject to be tackled
on a programme such as Horizon. It was also amusing to
hear many voices from the past (such as my old boss)
expounding their views on the subject. A repeat soon one
hopes, how about it?

News From The North

Microdigital have released the first of a series of Nasbus
based general purpose interface boards. This one has
sixteen relays and is addressable to any two consecutive
ports on the Nascom. Power requirements are a modest
250 mA on both the + 12 and +5 volt rails and the unit is
supplied as a kit complete with sockets for all IC's along
with a manual and sampie software. Price is around the
£50 mark.

The ACFA single board computer that we had a slight
mix-up over a month or so back is currently being re-
engineered for the new 6809 CPU and some more /0.
The problems caused by the NTSC (Nasty Television
System for Computers) have now been overcome and a
demo model will shortly be going round the shows. Look

. out for it, it may suit your needs.

The Liverpool software gazette has just been launched
priced at 50p per issue or £6 per year for twelve copies. It is
packed with software and reviews, including a look at
Pascal on the Apple. One of the most interesting items is
the complete listing of the M5 language, which has now
gone public, for the Nascom. For more details on the
language see our review in CT May. The magazine is not
intended for the beginner as it assumes a reasonable
knowledge of computers. Details on all these products can
be obtained from Microdigital at 25 Brunswick Street,
Liverpool 2. . ETl

.
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Have we gotan issue for you next month? Yes of
course we have, just cast your tired eyes over
this little lot. (Tired eyes can be avoided by
refraining from reading lesser electronic
magazines) '

SCALEXTRIC SPECIAL

Yes folks, HE's done 1t again. Just in time for
Christmas. The HE workshop staff have been
really getting their noses to the grindstones and
have tirelessly, without any regard for per-
sonal health, been playing with their Scalextric
set. Whilst they were doing so one of them had
a bright idea, "how about doing some projects
on this lads?" He was quickly silenced and play
recommenced. A little while later, after this
momentous statement sunk in, they thought
about it and actually all agreed, it was a good
idea. So now we proudly present the last word
in electronic Lap Counters, Precision Hand
Controllers and other amazing things to grace
your layout. Miss it at your peril.

Where do we get them from? Now you can
really sound like a Dalek. This neat little unit,
designed for use on stage, at home, or just for
good old fashioned fun will faithfully reproduce
the dulcet tones of those amiable creatures
fromthe planet Skaro. If you don’t want to be a
Dalek then it will create an interesting range of
other effects too. Maybe we'll hang one on
HEBOT. You never Know . . . .

UNIJUNCTION
TRANSISTOR

Our brainy chief designer Ray Marston takes
time off from his train controller to look at those
oft maligned, collectorless transistors that are
known to all and sundry as Unijunctions. So
pay attention because we might be coming
round your house to ask you questions about
them.

TV-THE CONTINUING
STORY

This month Rick Maybury looks at the other end
of the TV system, the box that sits in the corner
of your living reom. Find out just what happens
when the on off switch is twiddled, the
educated electron strikes again.

PROJECT FAULT
FINDING

Gasp . . . your project didn’t work, if it wasn't

our fault (is it ever?) then it must be your fault.
Keith Brindley, who has had to déal with one or
two faulty projects in his time discusses the
heart wrenching subject of dead projects.

HEBOT GROWS UP

We are expecting HEBOT to start a craze
(seriously) the combination of a rea.iv well
designed, sturdy chassis at a very reas
price, coupled with our unique &'
circuitry, brings the world of advanczd -opotics
to within everyones grasp. This ~o-t~ after
completing the basic drive circuitry »e go on to
explore tactile senses, optical sty 2-¢ seif
survival instincts. HEBOT s :he * rs: s=rious
attempt in this country to bri~g t=¢ ~orld of
Robotics into the severties oing's ~zvz tried
and failed, we know we are going 12 suzceed.
Frighten the cat, amaze the nesighbcurs but
above all DO NOT MiSS IT

The De‘cember issue will be on sale Nbvember9th

The items mentioned here are those planned but circumstances may affect the actual contents
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ttin an evening!
MECHANISM & CASE

fnc.assembly instructions

® LAR& H.LUHHATEIJ
NUMERALS

AS USED INBnnun

MECHANISM
WITH ALARM

DIGITAL CLOCKS °

® AC MAINS
® SIZE6¥ x2% x2Y,
Yourreceipt is a 2-year
guarantee .
HENRY'S RADIO EXPORT
404 EDGWARE ROAD, EXIUREs
LONDON W2 1ED 01-723 1008

QUALITY REEL T(l = .

REEL & CASSETTE TAPE HEADS 52re[20R UveRsaL casserTe
B12-01 2-

MONO PLAYBACK . . . . . . £1.89 MONODIQSTEREO ERASE . . . . . £1.85
B12-02 B22-02

MONO RECORD/PLAYBACK . . . £4.02 TWIN HALF TRACK RECORD/PLBK £5.97
B24-01, C44RPS02

STEREOPLAYBACK . . . . . . £3.30 OUAD QUARTER TRACK REC/PLEK £9.37
B24—-02 C22ES02

STEREO RECORD/PLAYBACK . £6.66 TWINHALF TRACK ERASE . . . £4.72
B24—-RP

STEREO GLASS FERRITE REC/PLBK £11.60 MAGNETIC TAPE HEADS CATALDGUE 25 PENCE
AUDIO AND Hi-F CATALOGUE (80 PAGE FULL COLOUR] 50 PENCE

1

o Compact size, 5" x 7" ° Totally enclosed
o Complete with power and @ All transisterised
video plugs, plus leads ® Suitable for analogue
@ Scan coil assembly signals or alphanumerics

as standard supplied ® Operable on 220v Mains
® Transformers, tubes, and or 12v DC power
surrounds available ® Comparable to

® 15v Mains or 12v DC power wire frame monitors
® lIdeal for 0.E.M. use

oney £35.50  ony £85.00

EX VAT AND P&P

Crofton Electronies Limited, 35 Grosvenor Road,
Twickenham, Middlesex. Tel.: 01 891 1923
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Allthese
advantages...

@ Instant all-weather starting

® Smoother running

® Continual peak performance

® Longer battery & plug life

©® Improved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

..In kitform

SPARKRITE X5 is a high performance. 1op 6 "‘mluv.ixvu

discharge electronic ignition syst
'D.J Y world It has been tried, t

reliable. Assembly onlytakes 1- 2 hotirs andinst: allation I
evenless due to.the patented ‘chpion” vasy fitting

Theé superbtechnical desiginof the:
Sparkritecircuit eliminates problems of the
contact breaker. There is no musfire due to
contact breaker bounce whichiseliminated
electronically by a puse suppression
circuit which prevents the unit firing f the
points bounce open at high-R P M
Contact breaker burmis chimmated by
reducing the current by 95% of thenorm

There is also a urique extanddd dwell
circut which allows the coil a longer
period of time to store its enerygy before.
discharging to the plugs The unit includes
builtinstatic-timing hght. systems function
light. and security changeover switch
Will'work:all rev counters

Fits all12v negative-earth vehlcles

with coil/distributor ignjtionup to 8 cylmders
THEKITCOMPRISESEVERY THING NEEDED

Die pressed case. Ready drilled, atuminium extruded

base and heat sink. coil mounting:clips and accessories All kit
components are quaranteed for a period of 2 years fromdate of

purchase. Fully dlustrated: 1ssumbly and installation nstructions are
included

ECR Roger Clark the world famous raHy driver
i says”’Sparkriteelectronicignitionsystems
are the best you can buy”

HIGH PERFORMANCE
ELECTRONIC IGNITION -

iz

valﬂu'
X5

[ r

Electronics Design Associates, Dept.ET!| 12
' 82 Bath Street, Walsall, WS1 3DE. Phone: {0922) 614791

Name
Address

Phone your order with Access or Barclaycard

Inc. VAT and P.P GUANTITY REG'D

X5KIT £16.95 £

Cheque No.
ACCESS DR BARCLAY CARD No.

| entlose chegue/P0's for

Send SAE it brochure only required.
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'WE'VE MOVED

£1.00. P&P 20p.

Special just in full spec. 1702A (intel) £2.50
each p/p 20p. 74125 (tri-state buffers) 4 for

400V. Silly price, 10 for £2 P&P 20p.

1S423 STUD MOUNTING RECTIFIERS 10A

Hand held Computer games
We have selected the best
available
it's you against the computer'

- P&P 20p.

MC1303L Dual Stereo Preamp, plus data £1

DC. £1.50. P&P 30p.

7in NYLON CABLE TIES 100 for £1.50 P&P
20p. 1 watt Audio amp pcb (LM380) 9 to 18V

tage regulator. Plus or minus 2v-8v,

ML723 (TO100). Monolithic adjustable vol-

6v-8v,

8v-37v to 150mA plus data 55p P&P 20p.

PCB KEYBOARD 65mm x 82mm

£1.50 P&P 20p (few only).

18 key ]
clickers less key tops, ideal hexadecimal, 35p
each, P&P 20p. Hewitt Packard 4 digit displays
12 pin DIL 0.11" common cathode (LED red)

CANNON D-TYPES. Only ones left.

20p.

15 way

socket 50p, 37 way plug 80p, 50 way socket
£1.20, 50 way wire wrap socket £1.30,. 25
way ribbon plugs 90p. Cinch 25-way plastic
cover 60p, Metal cover and retainer 80p. P&P

FULL SPEC. SGS2N3055 30p each
£2.75. P&P 20p.

10 for

approx. £2. P&P 30p.

SUPERSAVER 1 Haydon 240V AC 50 cycles
6 digit minute time. Panel mounting 2%’ dia.

(fraction of original cost) P&P 20p.

SUPERSAVER 2 Hybrid Systems DAC 371-8
(8-bit) DIL packaged + data, ideal MPU users,
brand new .£2~ price smash! now £1.75 each

5v at 3-amp, £3.50 each. P&P 20p

SUPERSAVER 3. LM 323K Voltage regulator,

£2.95 (full spec.) P&P 20p. 2112 {
£3.00. P&P 20p. 21L02 (250ns) £1.1
20p.

MEMORIES 2708 £6.85, Charatter Genera-
tor MM5240 2560 bit, 64 x 8 x 5 plus data

200ns)
5 P&P

SUPERSAVER 4. RS338-383 miniature de-
.cade thumbwheel switch £1.35 P&P 20p. g

SN74198 (8 bit shift register) 75p P&P

SUPERSAVER 5. SN74116 (dual 4 bit latch)
75p P&P 20p. SN74181 Arithmetic logic
unit/function generator 80p P&P 20p.
SN74184 (4 bit shift register) 50p P&P 20p.

20p.

P&P 20p.

SUPERSAVER 6. BC108B 8p 100 for £7.00

SUPERSAVER 7. 4 digit 7 segment

P&P 20p.

bubble

display (NSA1540A) ex-equipiment 5 for £1.00

9-WAY MALE/FEMALE connector (Eico
8129) 0.1 inch pitch, PCB mounting ideal for
bussing two PCBs together 35p/ pair P&P 20p.

cassette recorder motors, voltage

{voltage comparator) 25p.

4 LEDS (red) TIL209 10p, 100 @ £8.50. 0.2"
12p. ORP 12 95p. Voltage regs LM340T + 5V
£1 LM340T + 12V £1. SGS 15V 3amp
£1.LM342 + 15V (250 milliamps) 45p. {v

speed

regulated, terrific value 85p ) LM711 CH

« ETI staff.

where greater than £1.

produced. available shortly.

Happy Christmas to all our customers and

Al enquiries, SAE please. P&P same for quantities except
Due to move we have no catalogue. A new one is being .

Rush orders as some stocks are limited. .
Phone orders on Barclaycard now taken for Mail Order.
New Retail Premises open now. Mon., Thur., Fr. & Sat.
9,30-6.00 {lunch 1.00-2.00). Many one-off computer
bargains & components at surplus prices. We are situated
at 11 Hercies Road, Hiltingdon, Middiesex (_|us! off A40)

phone Uxbridge 55389,
purchased for cash.

L. B. ELECTRONICS

11 HERCIES ROAD
HILLINGDON

‘MIDDLESEX UB10 9L, ENGLAND
74
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UFO MASTER
BLASTER
STATION

More sophisticated than
DESTROYER. Guide missiles to
destroy UFOs which may change
course or disappear!

£22.50

GRANDSTAND 4-in-1
Calcuiator/Auto Race/
Code Breaker {as Digits)/
Blackjack. Convenience —
skill — Brainpower — Luck?

£22.50

AMAZE-A-TRON .
Over 1 million mazes to defeat!
1 or 2 players Electronic sound
effects

£17.25

GRANDSTAND DESTROYER

Protect your convoy from destroyers £ ‘| 4 95
GRANDSTAND SOLITAIRE

Challenging and absorbing £I 4_95
DIGITS (As Mastermind) y
Deduce four random numbers £] 3.95

MICROPROGESSORS

FAIRCHILD GRANDSTAND
Video Entertainment Computer £74.95

19 plug-in pre-progrémmed mem ry ges
now available. Each £12.50
With non-volatile stores and memories and almost
infinite programmability (using FA-1).

1500 hours continuous use battery lifé. 51 scientific
functions. % x 2% x 5%z ins. Wallet.

FX-501P 11 memories,
128 functional steps, 5 levels
{), 9 subroutines, 4 levels.

(RRP £64.95) e A Qg

FX-502P 22 memories,
256 functional steps, 10
levels (), 9 subroutines, 9
levels. {(RRP £84.85.)

£74.95

g FA-1 Adaptor
St £19.95

Optional FA-1 permits programme /data storage on
standard cassette tape recorder for re-entry later

TEMPUS

{RRP £22.95)

CASIO CLOCK/

CALCULATORS

THE INCREDIBLE
AQ-2000

Watch, full calendar, two
alarms, stopwatch, time
memory, count-down alarm,
8 digit calculator.

Displays any monthly
calendar from 1901 to
2099. Memories and
displays 3 optional important
dates. Full memory, %, K,
square roots. One year
battery life, % x 22 x 4
7/16th ins. Wallet. (RRP

£27.95) £24,95

MICRO MQ-11
Specifications as AQ-2000 but
with ""kiss'* keys and smaller
case 3/16th x 2% x 3%zins.
Wallet with window for display.

(RRP £29.95) £26.95

MELODY 80
Electronic
Melody Maker

Clock, auto-calendar. Two alarms, alarm/timer (3
different tunes). Stopwatch measuring net, lap and
1stand 2nd place times from 1/ 10th second to 24
hours. Calculator with full memory, %, square roots.
One year battery life. 5/16th, x 4% x 2% ins.
Wallet. Desk stand. (RRP £25.95) £23.95

CQ-82
Multi Alarm
Clock

4 mdependem alarms one with snooze feature.
Nightlight. Calculator with %, square roots. One
year battery life. 1% x 5% x 2% ins. (RRP £22.95)"

£19.95

NEW SCIENTIFICS

COLLEGE FX-80

6 + 2 digit LC Display.
Approx. 4,000 hrs.
continuous use from 2 AA

size batteries.

37 scientific functions, P to

R, Rto P, ENG key, Pi, cube
root, 6 levels (). Memory. % x-
3x 5% ins. (RRP £17.95)

£15.95

FX-68 Card

As FX-80 but without ENG
key, 500 hrs. battery.
3/16thx 2% x 3%. Wallet.

£19.95

CASIO FX-2600
Ultra slim—5/32in

6 + 2 digit LC Display. 43 scientific
functions. Non volatile memory. Auto
power off 6 levels parenthes:s.
Standard deviations. R to P. O toc R,

1 number keys
5/32inx 2% x 4%in

— £19.95

CASIO FX-3200

As above but 1C £-g''s
£21.95

CASIO FX-310

As FX-2600 but 5C scientific
functions. "3 x 27z x §"2in.

£17.95
CASIO FX-510

10 digit version of above

| £19.95
SEE OPPOSITE PAGE

FOR ORDERING DETAILS
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From Casio’s New Collection we
present some of the most sophis-
ticated executive watches avail-
_able today.

FROM CASIO — THE NEXT
STEP FORWARD IN TIME

New Lithium batteries, lasting up to 5 years or more, totally eclipse most

SOLAR watches » ] | i
SI0 CHRONOGRAPHS

Constant LC Display of hours, minutes, seconds,
am/pm and day (12 or 24 hour). Dual time (12 or
24 hour). Automatic day, date, month and year
calendar, pre-programmed to year 2030, Chrono-
graph measures net, lap and 1st and 2nd place
times from 1/100th second to 7 hours. Backlight.
Mineral glass face. Guaranteed water resistant.

ALARM CHRONOGRAPHS

There is no present like the
LATEST time

MODEL

Displaying hours, minutes, seconds, date, am/pm;
or hours, minutes, alpha day, date, am/pm. With
automatic 28, 30, 31 day calendar.

F-8C TIME/DATE WATCH

3 year battery. Hours, minutes,
seconds, date, day, am/pm.
Auto 28, 30, 31 day calendar.
Backlight. Resin case /strap.
Mineral glass. water resistant to
55 feet. (RRP £12.95)

£10.95

NEW MODEL
950S8-328B

830Qs-27B

4 year battery, 1/10th
second chrono to 12
hrs., measuring net,
lap and 1st and 2nd
place times. 24 hour
alarm. Hourly chimes.
Backiight. Mineral
glass. Stainless steel
encased. Water
resistant to 66 feet
(RRP £31.95)

£27.95

4 year battery.
Superbly styled brass
case, heavily chrome
plated. Water resistant
to 66 feet. (RRP
£27.95)

£23.95

N.B. This watch does NOT have
a stopwatch. if you have been
misled by others, you are legally
entitled to your money back and
costs.

We are never knowingly undersold and will
try and match or beat any other advertised
price, providing the advertiser has stocks.

95QS-31B
4 year battery
Stainless steel encased. |
Water resistant to 66
feet. (RRP £27.95.)

£23.95

Please note We are NOT selling the Hong Kong
watches which are currently protiferating on the
market.

You cannot fight against the

future. Time is on our side
(W. £ Gladstone)

In common with Citizen and Seiko. Casio
watches:are. outstandingly reliable,. with typical.
failure rates of under 1%. Casio’s service time is
normally an impressive 2-3 weeks 'and they
have comprehensive 'stocks of spares

Displaying hours, minutes, seconds, day: and with

day, date, month and year automatic calendar,
e-programmed to the year 2030.

preiproay © el ' Why spend money on less reliable watches?

(Available soon)

81Qs-33B

5 year battery. Chrome
plated case, water
resistant to 66 feet,
{RRP £31.95)

£27.95

1/100th second
chrono to seven hours.
Net, lap and 1st and
2nd place times.
Selectable 12 or 24
hour display.

95CS-31B

Solid stainless steel

Superbly styled stainless steel cases, with mineral
glass face, water resistant to 100 feet. LC Display of

hours, minutes, 10 seconds, seconds by flash, case.
am/pm; And with day, date and month. :

Water resistant to 100
feet.

(RRP £34 95

£29.95

Time never stands still with
Gasio

B re

24 hour alarm.
Selectable hourly

chime facility. F.200 SPORTS
Backlight. Mineral CHRONOGRAPH
glass face. )

86CL-228 86QL-128 86QL-108 Hours, minutes, seconds, am/
81CS-36B £37.25 £31.95 £26.50 pm; and with day, date and

month auto calendar. 1/100
sec chrono to 1 hour. Net, lap

As above but: Stainless
steel case, water
resistant to 100ft. (RRP
£39.95.)

£35.95

Price includes VAT, P&P. Send your
cheque, P.0. or phone your ACGESS or

B’CARD number to; —

Most GASIO products available from
stock. Send 25p for illustrated bro-
chures and membership of our
CHRISTMAS CLUB. EXTRA DISCOUNTS.
on many items.

Dept. ETL, Beaumont

and 1st and 2nd place times.
Resin case and matching strap.
Mineral glass.

Water resistant to 66 ft (2 at.).
Silver oxide battery.

RRP £17.95

£15.95

Centre, 164-167 East

Rd., Cambridge CB1 1DB. Tel. 0223 312866
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AIRCRAFT BAND
CONVERTER

Listen in to the world's airlines with the ETI Biggles detector and

your own short wave radio.

omestic aircraft communications,
Dboth private and commercial, gen-

erally involve a pilot talking from
his plane to a traffic controller at an air-
field as well as talking to other pilots.
Signals from aircraft can be heard over
quite long distances as they are flying
quite high and thus the horizon, from
the aircraft, can be up to several hun-
dred miles away.

There are 360 channels allocated in
the aircraft band, each assigned a spe-
cific use or for use in a particular area.
Amplitude modulated (AM) transmis-
sion is used which simplifies the require-
ments for a receiver to listen on thijs
band.

The Convertor

Why a converter — why not a complete
receiver? Firstly, a shortwave listener
will already have a receiver. A converter
to ‘change down’ the aircraft band
frequencies to a suitable band between

76

3 MHz and 30 MHz is a simple, and
inexpensive, solution. For those wishing
to monitor some portion of the-aircraft
band the output of the converter could
be connected to an ordinary multi-band
transistor portable to provide quite
adequate results. Alternatively, a fixed
frequency IF (intermediate frequency)
strip with detector and audio stages
could be constructed.

The converter is crystal locked —
that is, a quartz crystal oscillator is
mixed with the signals from the an-
tenna, the signals then appearing at a
lower frequency at the converter out-
put. The frequency of the crystal used
will determine the frequency band of
the converter output.

For a number of reasons, we chose
the output (or IF) frequency to be
around 10 MHz, Inexpensive crystals are
available for the aircraft band to give an
IF output from the converter of 10.7
MHz — a standard IF frequency. The

«

)

same crystals can be employed if you
wish to use a tunable shortwave receiv-
er following the converter. There is a
minor inconvenience though — the
tunable receiver’s dial has no simple
relationship to the input frequency. The
advantage is that inexpensive crystals
cost around half that of a crystal made
to order to provide a direct frequency
relationship.

As the converter has quite a deal of
gain, resulting in very good sensitivity,
an RF Gain control has been provided.
Very strong signals on a channel near to
the one being monitored may cause
interference. Judicious use of the RF
gain control will reduce or remove the
interference while enabling you to still
hear the desired signal. Then again, a
very strong signal on the channel you
are monitoring may overload your re-
ceiver, resulting in very distorted recep-
tion. Reducing the RF gain will remove
the problem.

'ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979



PROJECT

Fig.1 Circuit diagram.

ANTENNA
INPUT

T Ce

RBV1

6p8 6p8
[_“ I '"'— *SEE TEXT

Q2

D1
BZY88/C8V2
OR C6V8
C5vée

Construction

The printed circuit board has been
specially designed for this application
and no other construction technique
should be employed unless you are very
experienced in circuit construction at
these frequencies.

It is best to commence construction
by mounting the coil formers. They
may be glued on the board over the
pilot holes or the board drilled to the
appropriate diameter for the base of the
formers and then gluing the formers in
place. Use the shield cans to locate and/
or hold the formers on the board. It is
wise to insert the slugs in the formers
after gluing to avoid accidentally gluing
them to the formers. The best type of
glue to use is one of the ‘instant’ bond
glues such as ““Superglue”. Many glues
available will not bond to substrate
materials — particularly fibreglass mat-
erial.

The next step is to wind the coils.
They may be wound in situ if you wish,
alternatively they may be wound on a
suitable diameter former (such as a 5
mm or 3/16” drill shank) and then
slipped over the formers on the board.

Take careful note of winding direc-
tion and the start and finish connec-
tions. Refer to the component overlay
when soldering the coil leads in place.
‘Do not mount the shield cans until all

the minor components have been solder-

ed in place.

When mounting the minor compo-
nents take particular care with orient-
ation of the transistors, FETs and the

OW IT WORKS

- prEsise. fggﬁ 3
“Anjbetion n
 Awntd-frai e,

A Bwtd vuned ”cuum LH?E o

: The n{énna input rspeiln

g“mm’rhed 1?2& tmpedanize wf 1A

s optimse noise fgure. The M&

Lcoudled: to gate: - of the amx&?mg
Ui

pdavbletuned, bandpa
ongisting of L (’6,;
thinatios -

zener diode. All components should be
mounted right down on the board to
minimise lead length. Stakes or pins
should be used for the connections to
the antenna input, |IF output and dc
connections.

There is provision on the pc board to
mount a crystal socket for a ‘style-D’
crystal. These have a 12 mm pin spacing
and stand about 20 -mm high. Alternat-
ively, if the smaller size crystals are
used, having a pin spacing of 5 mm or
pigtail connections, then they may be
soldered in place under the board. Take

*
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care when doing this. Do it quickly and
use the minimum amount of heat to
avoid damaging the crystal.

If desired, the crystal may be mount-
ed separate from the board. Keep lead
length between the crystal and the
board connections as short as practic-
able in this case.

The shield cans for the coil assem-
blies should be mounted fast. It may be
a wise idea to check that the converter
is working before soldering the shield
pins to the pc board.

The completed converter may bep
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The PCB fitted to its front panel, showing connections to the gain control, RV1.

mounted, we used a small- box measur-
.ing 159 x 96 x 50 mm overall. They are
“available from a number of component
suppliers. The board was mounted on
the aluminium panel using two spacers.
Antenna and {F output sockets, along
with the RF gain pot, were also moun-
ted on the panel and power leads taken
through a hole in the side of the box.
Small lengths of coax cable were used to
connect the input and output sockets to
to the board connection.

Control

The particular method of alignment will
depend on how you will be using the
converter. To commence the alignment
you will need to have on hand the
appropriate aligning tool. You will need
a plastic screwdriver-tip alignment tool
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to suit the Neosid ferrite cores. They are
readily available from many suppliers.

You will need a power supply deliv-
ering between 12 and 15 volts; the con-
verter will draw between 30 and 50
milliamps. A receiver with a S-meter is a
decided advantage when aligning the
converter. You will need a signal gener-
ator, with AM modulation, covering the
range of 118-126 MHz.

if you are using a tunable receiver
for the [F, then the following procedure
should be followed: ‘

Connect the converter to the receiv-
er. Use a short length of coax cable. [f
the converter is working you will notice
an increase in the noise level on a sensi-
tive receiver when power is applied. You
can check that the crystal oscillator is
working by removing the crystal tem-

porarily — a decrease in the noise from

the receiver will be noticed.
1. Set the receiver frequency to the
middle of the tuning range of the
converter's output. The converter
RF gain should be at maximum all
through the alignment procedure.
2. Tune the slug in L4 to obtain a
peak in the receiver noise level.
3. Set all the other coil slugs flush
with the tops of the coil formers.
4. Using the signal generator, with a
fairly high output level, peak L4
again for best signal strength.
5. Set the generator to a frequency
near 119 MHz and tune the receiver
until you pick up the signal. Now
adjust the slugs in L2 and L6 for best
signal strength. Decrease the output
of the signal generator so that these
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adjustments are made on a fairly
weak signal.

6. Set the generator to a frequency
near 125 MHz, or the highest fre-
guency in which you are interested,
and tune the receiver until you pick
up the signal. Adjust the slugs in L1
and L5 for best signal strength. Keep
the generator output at a low level
for best results.

7. Now set the generator to a fre-
quency half way between these two
frequencies. Tune the receiver to
pick up the signal and adjust the slug
in L3 for best signal. Check the ad-
justment of L4,

8. Return to 119 MHz and peak the
sfug in L2 again.

9. Repeat the procedure, ‘touching
up’ each slug.

If the converter is to be used on one

channel, or a couple of channels less
than 1 MHz apart, then all the coils
need only be adjusted for best signal
strength on one channel.

Overall sensitivity of the converter-
receiver system is very good, signals as
low as 0.2 uV being clearly audible. The
gain control range is about 20 dB.

Coil Data

CHOOSING A CRYSTAL

The frequency injected at gate 2 of the
mixer FET, Q2, may be above or below the
signal frequency by an amount equal to the
IF frequency. For a turnable receiver used
as an IF, the injection frequency should be
lower than the lowest signal frequency by
10 MHz. Thus, as you tune the receiver up-
wards in frequency from 10 MHz, you will
tune signals above the lowest aircraft band
frequency (118 MHz). In this way there will
be a simple relationship between the signal
frequency and the receiver’s dial. If 10 MHz
equals 118 MHz, 10.5 MHz will equal 118.5
MHz, and so on. For this situation the
injection frequency will be 118 — 10 =108
MHz. As the crystal oscillator output
(collector of Q3) is twice the crystal fre-
quency, the crystal frequency should be half
of 108 MHz = 54 MHz.

If you use a tunable receiver than a fifth
overtone crystal at 54.000 MHz should be
ordered. Tolerance and adjustment range
also have to be specified. A value of 20 parts
per million (ppm) for tolerance and adjust-
ment range is satisfactory. Firms such as
Bright Star Crystals or Hy-Q should be able
to supply a crystal to order.

Alternatively, a crystal at one-third the
injection frequency may be used. Taking the
108 MHz injection frequency, as just illu-
strated a 36 MHz crystal may be used.

To determine the crystal frequency
required for any case, use the following
formula:

20r3

Inexpensive crystals intended for use in
‘scanning’ receivers are available from Dick
Smith’s. These provide an injection fre-
quency above a particular aircraft channel
frequency for the standard IF frequency of
10.7 MHz. For example, for the 125.8 MHz
channel, the injection frequency is 136.5
MHz. These crystals have the channel fre-
quency marked on them, not the crystal
frequency.

SETTING THE CRYSTAL FREQUENCY
If you require accurate frequency readout
then the crystal frequency will need ‘trim-
ming’. Coil L7 is provided for this purpose.
For best results a digital frequency meter
capable of measuring to 150 MHz is nec-
essary.

Lightly couple the DFM to L5 or L6 via
a small value capacitor and see if you get a
sensible reading. You may need to connect
it directly across gate-2 of the mixer, Q2.

Adjust L7 until you obtain the correct
injection frequency according to the crystal

chosen.

BUYLINES. .
{y,,nggw}m@fdﬁ “this prisect are nvail-
able frum Catsonies Lid, Communica-
fions House,  20: Wallingron . Square,
Wallingion, Surrey SM6 HRG. ~

Wind L2, L3, L4, L5,.L.6 and L7 clock-
wise up the former, L1 is wound anti-
clockwise up the former. The start of
each coil is the ‘cold’ or ‘earthy’ end.
All slugs are F29 type ferrite.

L1 5 turns, 22 B & S tinned
copper wire spaced over
10 mm, tap at 2 turns from
cold end.

L2, L3 6%turns, 22 B & Senamelled

, wire, spaced over 8 mm.

L4 25 turns closewound with
enamelled wire, any gauge
between 25 and 30B & S, 5
turn link at top of former.

L5, L6 B%turns, 22 B & Senamelled
wire, closewound.

L7 *10turns, 22 B & Senamelied
wire, closewound, for
crystals in the range 30 MHz
to 50 MHz,

*B turns for crystals in the
range 50 to 70 MHz.

40841
L1 L234etc G2 G1
Ys—-a=
of of o e
WINDING UNDERSIDE
DIRECTION VIEW
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LEADING DIRECT SUPPLIERS
FOR

NASCOM MICROCOMPUTERS

AND FULL SUPPORTING RANGE
OF ITEMS TO ENABLE YOU TO
WORK AT PROPER
PROFESSIONAL LEVELS

* Appointed Nascom stockists
* Widest possible range stocked
* /nformation on request

educational users invited

-

We are also Appointed Distributors for
the fine products of:

SIEMENS, ISKRA, RADIOHM,
VERO AND MANY OTHER
FAMOUS MANUFACTURERS

* Enquiries from trade, industrial and

It's a good deal better from

ELECTROVALUE LTD

Phone: Egham 3603. Telex 2644 75.

Manchester M18 1NA. Phone (061) 432 4945

Dept ETi 11 28 St. Jude’'s Road, Englefield Green, Egham, Surrey TW20 OHB
{London prefix: 87; STD 0784. Phone: Egham 33603. Telex 264475.

Northern Branch {Personal shoppers only), 680 Burnage Lane, Burnage,

Be among the first to get
your
FREE
CATALOGUE 10

by sending in your name
and address NOW., (124
pages packed with items
and itlustrations).

® We pay postage

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

® Waegive

discounts
on C.W 0. orders, except
items marked Net or N in
our catalogue price list

5 °/0 on orders, list value
£10 or mere.

0/, on orders list value
1 0 /0 £25 or more.

Not applicable to Access or
Barclaycard orders

® We stabilise

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

@ We guarantee

all products brand new,
clean and to maker's spec.
No seconds, no surpius.
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Do you suffer from ETI withdrawal symptoms?

Do you break out in a cold sweat every month, wondering where your next ET!’s coming from?

Do you have holes in your socks?

The answers to these and many other vital questions of today can be found in ETI subscriptions.

For only £7.00 (£8.00 overseas) you can have twelve issues of ETI (all different) and cunningly
spread over the entire year. You'll never again have to pack sandwiches, don haversack and set
out on a monthly treck around the newsagents.
Relax in your armchair and wait for the satisfying sound of the best electronics mag in the
country (unbiased opinion) dropping onto your welcome mat, delivered by hand to your door.
Send your subscription fee direct to ETI Subscriptions
; Map Publications
PO Box 356
Bridge Street

Hemel Hempstead
Herts.
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FEATURE

DESIGNER'S
NOTEBOOK

Project Editor Ray Marston passes around a few design problems with

LEDs and chews a CMOS 555!

with nasty booby traps in the form of seemingly

simple little circuits which fail, in practice, to work in
the anticipated manner. Take, for instance, one of the
problems that faced the ETI projects team when the
"AMBUSH’ game was being designed last year (see the
April “79 issue).

Ambushed by LEDs

This particular booby trap centred on the LED ‘attack’
display that was used in the "ambush’ game. In essence,
the display comprised four unequal-length lines of LEDs.
All LEDs were driven from the outputs of a single 4017, but
the lines were selected one at a time by a multiplexer, so
that only one LED was on at any given moment. A greatly
‘simplified diagram of the original {defective) version of this
display is shown in Fig. 1. Although this diagram shows
only three columns of LEDs, with a maximum of three LEDs
in any one column, it does illustrate the basic "trap’
perfectly well.

Tlhe path of the electronics design engineer is fraught

Fig. 1. A simplified view of the original Ambush LED lines.

In this diagram, the "x’ lines are driven by the outputs of
the 4017, so that one line is high (at + 12V} at any given
moment and the other two lines are at zero volts. The ‘y’
lines are driven by a multiplexer or multi-way single-pole
switch, which pulls one line to zero but leaves the other two
lines open-circuit at any given moment of time.

“Figure 2 shows the results that were (rather naively)
expected from the circuit under two specific operating
conditions and compares them with the results that were
actually obtained. In Fig. 2a, + 12V was fed to the x| line
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Fig. 2. Given the operating conditions, shown (top), these are the
results which were expected (middle) and actually obtained
(bottom).

and the yl line was coupled to zero volts. As expected, LED
6 illuminated.

In Fig. 2b, + 12V was fed to the x3 line and the y1 line
was coupled to zero volts. It was expected that no LEDs
would illuminate. In practice, LEDs 3 and 6 illuminated.
Equally confusing results were found to occur in certain
other combinations of switching position.

If you read last month’s 'Notebook,” which dealt with
LED pitfalls, you'll have already figured out the cause of the
‘ambush’ problem(!) If not, Fig. 3. illustrates the cause of
the trouble quite well. The problem arises because of the
low reverse breakdown voltages (5V in this case) of the
LEDs. In this particular instance, forward current was
flowing through LEDs 3 and 6 via reverse-biased LED 1,

. which had gone into the Zener mode.

The solution to this particular design problem is shown
in Fig. 4. Here! ordinary diodes are used in place of all
absent LEDs in the matrix, so that a ready conducting path
exists in all switching positions, and no LEDs therefore
become reverse biased. When this circuit is applied to the p-
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Fig. 3 (left) Low reverse breakdown voitages cause the problem
here. Fig. 4 (right). Replacing absent LEDs with ordinary diodes is
the solution here.

Fig. 2b situation, D3 conducts and all LEDs remain off.
As we pointed out last month, LEDs can be tricky little
brutes.
o

We ran into a rather intriguing little problem when
building the hand-held remote-control unit for ‘The Beast’
that is featured in this month’s issue of ETI. The problem
was that the unit’s up/down counter was giving erratic
operation. We knew that the fault was one of construction,
rather than design, so laboriously went through all the
normal troubieshooting procedures and finally isolated the
fault (by intuition, rather than anything else) to the area of
the 4093B dual-osciliator circuit shown in Fig. 5.

BROKEN
PCB TRACK

lva  outeuT
1

AERTANIENAERENN

c2
oV

Fig. 5. A broken track caused probiems in this 40938 dual oscillator,
but proved difficuit to find.

PARAMETER TEST CONDITION
SUPPLY VOLTAGE RANGE
CPERATING TEMP..RANGE
SUFPLY CURRENT, TYP.
OUTPUT CURRENT, MAX
POWER DISSIPATION, MAX
TRANSITION 'SPIKE’
CURRENT, TYPICAL

TIMING ERROR, MONOSTABLE
INITIAL ACCURACY, TYP
THERMAL DRIFT, TYP

DRIFT WITH Vce, TYP
THRESHOLD CURRENT
TRIGGER CURRENT

RESET CURRENT

OUTPUT RISE TIME, TYP
OUTPUT FALL TIME, TYP
PROPAGATION DELAY OF
TRIGGER PULSE, TYP
MINIMUM PULSE WIDTH
REQUIRED FOR TRIGGERING

Vee = 15V, RL = ==

Vee = 16V

R = 2k0 to 100k
C =100n
Vee = 16V

RL = 10M, CL = 7pF

RL = 10M, CL = 7pF
Virig MINIMUM LEVEL
=0V, TEMP = 25°C
Virig MIN LEVEL = OV
Vee = 15V, TEMP = 25°¢
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As you can see from the circuit, the fault was actually
caused by a broken track connection to the IC's positive
supply terminal. In practice, however, this simple fault was
the devil's own job to find, for the following reasons:

First, the PCB was double-sided, which made it difficult
to trace some of the tracks on visual inspection. Next,
normal test-meter checks showed that a near-enough 12V
supply did in fact appear on positive supply terminal 14 of
the IC. Finally, oscilloscope inspection of the cutput
terminals of the IC showed that the two oscillator
waveforms of the circuit (see Fig. 5.) were indeed present,
further strengthening the belief that the positive supply
connection was OK. Suspicion was caused, however, by
the fact that the waveform from output 1, which should
have been a clean square wave, showed signs of being
amplitude modulated by waveform 2. The fault was
eventually located visually.

Figure 7 illustrates how the circuit managed to work and
produce a "'supply voltage’ on it’s pin-14 V,, terminal, in
spite of the broken supply rail track connection. The
diagram shows the internal gate protection network that is
fitted to each one of the input terminals of the 4093B. On
gates IC1c and IC1d one of these inputs is taken directly to
the positive supply rail, enabling supply current to flow to
the V,, terminal via RA and D1, and thus power the
osciilator circuits! ‘

So how's that for an unusual ‘beasty’ story?

CMOS 555 -- 7555

If you've ever played with the ubiquitous 555 timer chip
(and who hasn’t?), you'll know that it has a few inherently
unpleasant characteristics, as weil as a whole stack of good
ones. it does not, for example, like supply voltages that are
significantly below 5V, and it typically draws a hefty 10mA
of quiescent current when operating from a 15V supply.
Worst of all, it"draws a massive 400mA ‘spike’ of current
from the supplies as it transitions from one state to another,
and this spike tends to play havoc with any digital circuitry
that is powered from the same supply lines.

Fig. 6. (Below). A rationalised comparative summary of the bipolar
and CMOS 5555.

BIPOLAR 555 CMOS 555 UNITS
45to 16 2.0t0 18 \
0to +70 —20 to +70 %¢

10 0.1 mA
200 100 mA
600 200 mw
400 10 mA

1 2

50 50 pom. C
0.1 1.0 oV
100 01, nA
05 10, uA
0.1 2x10 mA
100 40 nS
100 40 nS
100 310 nS

20 90 nS
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You'll be pleased, therefore, to hear that Intersil have
recently introduced a CMOS version of the 555 timer,
known as the ICM 7555, which does not suffer from the
basic defects of the bipolar version. Specifically, it can
operate over the supply voltage range 2VO to 18V,
typically draws only 100uA quiescent from a 15V supply,
and draws a trivial TOmA ’‘spike’ of current when tran-
sitioning. Additionally, the required threshold, reset, and
trigger currents of the CMOS device are several orders of
magnitude down on the bipolar version, enabling timing
resistors (for example) to be given values of hundreds of
megohms.

Twice As Nice?

On the debit side, this new CMOS chip costs twice as
much as the bipolar version, has worse initial-timing-
accuracy and drift-with-voltage characteristics, has poorer
output current drive and power dissipation capability, and

SONTROL .
VOLTAGE BESET
vee
8 |o

————————— - w0

THRESHOLD

O T

1
1

RA RB
108 470R

Fxg 7

riscHARGE
o=

GATE PRDTECTIQ'\J 7 our
WORK

L ] T’_M_*A_D’.]TO

Fig. 7 (left) the internal gate protection network of the 4093B. Fig.
8 (right) The internal circuitry of the familiar bipolar 6555.

THRESHQLD

TRIGGER
o

BISEHARGE

Fig. 9. The internal circuitry o_f{he CMOS 555.

has worse propogation delay and pulse-triggering charac-
teristics. A ‘rationalised’ comparative summary of the
characteristics of the two devices is shown in Figure 6.

Figures 8 and 9 show the simplified internal circuits of
the two devices. Note particularly the great differences in
the relative values of the voltage divider chains that are
used in the different versions of the {C.

The CMOS and bipolar versions of the IC are housed in
identical packages. The CMOS chip can be used as a
plug-in replacement in existing 555 bipolar circuits. The
reverse is not necessarily the case, since the CMOS version
can use timing and other resistance values that are several
orders of magnitude greater than is possible with the
bipolar version.

If you want to play with the ICM 7555, you can buy it
from Watford Electronics, whose advert appears elsewhere

GOOD AND PROPER!

5 . or at least your projects. If there is one thing which is
impossible to do at home is lettering front panels to pro-
fessional standards. ‘At least until now. If vou cast your
eyes right a while you'll see our new panel transfers sheet,
which has been carefully designed to allow you to do ex-
actly that.

The transfers are casily rubbed down,
and .the two sheet set contains a mass of

TRANSFERS

YOU OFF! e

in this issue. ETN

MODMAGS \977"0 1

PANEL

lettering and —uniquely -control scales for
bath rotary and slider puts.

Lach sheet measures 180mm X 240mm
and comes packed flat in a stiff cardboard
envelope for protection. There should be
cnough for dozens of projects here - and the
longer you wait the worse they’ll look!

| Magazine,

25~27 Uxtards:reet
R
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‘CALCULATORS

SCIENTIFIC

*SPECIAL OFFER
TEXAS T159 together with PC100C
(Complete as manufacturer’s specifications)
21

TEXAS/HP Accessaries available
#*TEXAS T159 (Card prog 960 prog steps of 100 mem) £1586. 50
*TEXAS T158 (New Key prog 480 steps or 60 mem) £60.00
*TEXAS PC100C (Printing Unit for T158/T159) £140.00
*TEXAS T157 {Key Prog 8 mem. 150 Keystrokes/ 50 Prog S!Bps)

£2
*TEXAS T 145 (New updated version of the Texas T140) £19 00
*TEXAS TI PAOGRAMMER (Hexadecimal Oct)

ATEXAS T151 /i (10 mem 32 Prog Steps. Stat/ Sci) £26 30
TEXAS T150 LCD (Sci/ Stat. 2 Con Mems) £23.00
TEXAS T125 LCD {Sci/Stats) £18.50
TEXAS T53 (Sci. 32 Prog Steps-Coa Mem +80 Prog List.
Applications book) £25.00

Make mors of your
Texas T158/59 Calculator
MATH/UTILITIES MODULE
If you write your own programs this library is for you! Most
programs in this library are designed to be used either on their
own or as subroutnes of your programs.
Applications range from utility programs such as printer
formatting and large-scale plotting to advanced mathematical
routines.
Module includes:
Prompter. Alpha Messages.
Printer Formatting. Superplotter.
Sorting. Dats Arrays.
Data Packing. Prime Factors.
Hyperbolic Functions.
Gamma/ Factoril
Random Numbers.
Normal Distribution:
ion. Roots of 8 F

Differential Equations.
Discrete Fourier Series.
Calculutor Status.
Variabls Arithmetic
Module Check.

*TEXAS T158 with Maths/Utilities £90.00
#TEXAS T158 with Maths/Utilities £186.50
*TEXAS T15B with Applied Statistics £80.00

ATEXAS T158 with PCTOOC & Applied Statistics  £305.00

WINTER SALE
*TEXAS T159 Calculator (complete as manufacturer's spec ,
master modute, charger, eic.), PLUS statistics module and
extra set of 40 Blank Prog Cards with wallet, etc.
ONLY £180

NEW TEXAS TIS8Cw
Continuous program facility on all 480 program steps/GO mem

even when calculator switched off 9.50
| | *TEXAS T58C {complete plus Applied Stats. Module) £99 00
*TEXAS T58C + PC100C 8.00)
wCBM Pro 100 (72 Step Prog) ... E29.50
wHP3I3E (B mem Pro Sci/Sta) . ..., .. ... . £49.00
*HPE32E {Advanced Sci with Sxansncs) ......... . £37.50
*HP31E (New Sci replaces HP21) . . cieeo... .. £25.50
*HPBT7A (C. Prog 224 Steps 26 Mem) cooeo.o... £188.70
#*HPA7A (Fully prog with Printer) . . £384.35
CASI0 AQ2000 {updated AQ1 OOO Cal. 3 Way S!opwatch/Alarm
plus Date Calendar) . . 5 £22.00
CASIO FX3100 {LCD Sci StdlDP/Rec ) s . s £22.50
CASIO FXBOOO {as above + Stop Watch / Alarm) ... £27.73
CASIO FX501P (Sci. LDC Prog. 128 Steps 11 Mem} . £46.00
CASIO FXBO2P {Sci LCD Proo 256 Steps. 22 Mem) .. £684.00

CASIO Prog Adapter — permits Progs to be recorded on to standard
cassetta recorders for replay on Casio FXS01P/EXS02P at later
Stage biae e eitet b R E 0 R £23.00

COMMODORE PET COMPUTER
with 8K bytes RAM 2001-8 £550
Pet 2001 /16N £675.00
Fully guaranteed Warranty by CBM

ORIO SCIENTIFIC'S SUPERBOARD Il £188.00 }

NOW IT'S YOU AGAINST ‘COMPUTERS'
BORRIS the most advanced chess computer yet. Borris is
ideal tor the learning and improving your chess game trom
beginner to master. Borris can play against himself, has
Alpha-Numeric prompting to help improva play and by simple
switching you have facility to follow Borris's thinking while he
analyses position befare making a move. Walnut case,

wooden chessmen, board mains adaptor, etc £135.00 °
CHESS CHALLENGER ‘10’ (10 Levels of begmner 10
mastery ..., 18.00
CHESS CHALLENGER 7" (7 levels of game) 5 £76 50
“VOICE”” CHESS CHALLENGER £200.00
COMMODORE “CHESSMATE" 8 Ievels—-32 Intern-
ational openings — ideal game for |eaming) ... £50.00

" *FREE — mains/Charger included

GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT
(ADD 15%) BUT INC. P&P CHEQUE WITH ORDER

Company/ Hospital and Government orders accepted by phone

Barclaycard/Visa/ Access accepted by phone

Tel. 01-455 9823

— — — —— — — — — —
r EXPORT ORDERS WELCOMED
Air Freight! Air Post Delivery
Quotations on request. I

MOUNTAINDENE

22 Cowper St.,rLondon, EC2
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'ETCH RESIST TRANSFER]
KIT SIZE 1:1
‘Compiete kit 13 sheets 6in x 4%in|

£2.50 with all symbols for direct
application to P.C. board. Individuall
sheets 25p each. (1) Mixed Symbols (2)}
Lines 0.05 (3) Pads (4) Fish Plates and’
Connectors (5). 4 Lead and 3 -iead ‘and;

\(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 'sin kit or Yain 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 11 _

. 46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

Gar Audio

"Full medium and long wave tuning. Com-
plete with. speaker and mountings. Suitable
for -positive or negative chassis: Latest:

. model. £ I 00

£10. 25 + Post

"One LW, four MW buttons plus manual
tuning. Compiete with speaker and moun- -
tings. Latest model, negative chassis only.

£15.95 + £

+ Post
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. £' 0‘0
. a

£40.95 + S

Steres
Speaker Set

Suitable for above 3
stereo unit. Good quality. £4.00

in surface mounted (pair}

casing, 5W nominal,
8W peak. e 70p Post

CALCULATORS
INCLUSIVE PRICES!!

TEXAS INSTRUMENTS

TI33sci ... .95
TI25 L.C.D.sci/stats . .............. .85
TI44 L.C.D. financial/stats . . ... ..... £31 95
Ti45" electronic slide rule Sl el £21.95
TI50LCD.sci/fstats ... . .. ... ... £22.95
TH760L.C.D. datacard ..« .. e £19.95
TIPROGRAMMER ... .. .. veiess... £41.95
Tl42* prog/finance/stats . ... ... ... £41.95
TI57" 50 step prog . £25.95
TI58 480stepprog .... «-....... . £6495 |
TI58C" with prog retention . . . .. .. .. . £76.95

T158° NAVIGATRONIC . ... £99.95

Ti59° 960 step prog the ulnmate £169.95
PC100C printer for 58/59 : £142.95
MATH/UTILITIES Library o L . £22,95
APPLIED STATS Library .. .... ... £22.95
ELECTRICAL ENG. Library e ... £2285
MARINE NAVIG . Library NHN . . £22.95

“Including adaptor/charger

ELECTRONIC LEARNING AIDS

Little Professor, Syearsup . ... ........ £12.95
DATAMAN, 7 years up - ...... £17.95
SPELLING B, 6 yearsup . .. .. . £16.95
CASIO MATH PET, 5 yearsup L.C.D. .. £19.95
CASIO
AQ2000 L.C.D. time/date/alarm/calc £33.95
MELODY 80 L.C.D. musical alarm . . .. £23.95
FXCOLWLEGEBOL.CD.sci .. .. ....... £15.95
FX3100L.CD.sci .. ......... .... £23.95
FXBOOO as above plus alarm /stop .. . £28.95
FX202P .. ... .. £35.95
FX501 F' L.C.D. 128 step prog e . £46.95
FX502PLC.D. 256stepprog .. .. .. £64.95
FX5000EP mains sci plus printer . e 29.95
FA1 Adaptor to cassette for 501/502 . . £19.95
CANON
P10D portable print/display ... .. ... £59.95
P1014D 10 digit print/display ... £105.95
PHILIPS 0185 POCKET MEMO ..o.... £59.95

CALLSAVER Mk. 3 telephone answering m/c £149.95
Fullrange of TEXAS. CASIO, CANON. DECIMO, SHARP
and IBICO calculators, plus PHILIPS dictation equip-
ment supplied at lowest prices.

CALGULATOR SALES
& SERVIGE

ARROVW WORKS, ARROW ROAD
REDDITCH B98 8NN
TEL: REDDITCH (0527) 43169

Telescopic Car Antenna

Muliti-section standard type, suitable far
angled mounting with locking key.

£I.60 < 30p Post

exceed 7,000. 5-transistor circ
with Varicap tuning. Sensitive
stable BFO design. Built-in speaker
and earphone. Fitted with Faraday
shield. Kit supplied with pre-buii
search head.

Kit. £18.60 + £1.00 Post
Built £23.95 + £1.00 Past

* Induction Balance Model

Built with sensitivity up tc
single coin; fitted with spsak
meter; PP3 battery; 7:r c e
head. Telescopic stem
pin-pointing, posiiive ~
non-ferrous, neg

iron. This modsi's ~z-~
£39 95!

£24.50 + £1.00 Pust
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All goods guararisec ¢-=
10-day money-tack
ex-stock at time ¢f goirg
Catlers by app

‘Sendsae for

Minikits Electronics Lid.
6d Cleveland Road
S. Weodford
London E18 2AN
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ET BOCK SFIVICE |

How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders should be

y sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P. L
- 1 2 r - L -
s T I 1
S~ C
—BEGINNERS ' — —— —TEST INSTRUMENTS

Beginners Guide to Electronics Squires £3.35 The Oscilloscope In Use Sinclair £3.10

Beginners Guide to Transistors Reddihough £3.35 Test Instruments for Electronics M. Clifford £2.40

Electronic Measurement Simplified C. Hallmark £2.20 Working with the Oscilloscope A. Saunders £4.10

Electronics Self Taught Ashe £4.40 Servicing With the Oscilloscope G. King £6.50

Beginners Guide to Integrated Circuits Sinclair £3.35 Radio Television and Audio Test Instruments King £6.80

Principles of Transistor Circuits S.Amos £5.50
Understanding Electronic Circuits Sinclair £4.10 | — N
Understanding Electronic Components Sinclair £4.10 —

Beginners Guide to Radio King £3.35 ) SERVICING
Beginners Guide to Audio Sinclair £3.35

Electronic Fault Diagnosis Sinclair £3.20
i Rapid Servicing of Transistor Equipment G. King £3.45

= s 2 AP
—COOKBOOKS—= ~ Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £9.10
TV Typewriters Cookbook £7.75 | Vol 2:1971-74 £8.10 A
CMOS Cookbook £8.20 7 FM Radio Servicing Handbook King £5.45
Active Filters £11.30
IC Timer Cookbook £7.50
l(; Op-Amp Coockbook £10.00 . |
SR —COMMUNICATIONS

'II‘(l; %g:?:rg?-%(o%tg%é&chg g()) Communication Systems Intro To Signals & Noise B. Carlson £7.50
L .- = NG Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
i —"APPLICATIONS . - - - Electronic Communication Systems G. Kennedy £8.50

- Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

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- —-THEORY
Function Circuits Design & Applications Burr Brown £15.95 . : =gl =, B

110 Electronic Alarm Projects R. M. Marston £3.95 Introduction to Digital Filtering Bogner £10.50

. q Transistor Circuit Design Texas Instruments £9.35
é?ljo%Sennconductor Projects for the Home Constructor R. M. Marston Essential Formulae for Electrical and Electronic Engineers N. M.

110 Integrated Circuit Projects for the Home Constructor R. M. m%r;esrﬁlglsectronic Maths Clifford £6.70
Marston £3.95 : : 1

: h 5 Semiconductor Circuit Elements T. D. Towers £7.40
110 Thyristor Projects Using SCRs R. M. Marston £3.95 : ; " : ;
Handbook of IC Circuit Projects Ashe £2.30 ) Foundations of Wireless Electronics M. G. Scroggie £5.50

Practical Electronic Project Building Ainslie and Colwell £2.60 Colour Television Theory Hudson £6.20 ‘
110 Wave Form Generator Projects R. M. Marston £3.95

— REFERENCE

---TV AND HI-FI : - - Transisﬁtorv Tabelle (Incl.udes physical dimensions) £4.10
- . Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.00
AdiclElandbaokechiihg gl : Solid State Circuit Guide Book B. Ward £2.25

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

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

Colour TV Servicing King £8.40 International Op-Amp Linear IC Selector Towers £7.50
o - - ] — - Popular Valve/Transistor Substitution Guide £2.25
""LOGIC Radio Valve and Semiconductor Data A. M. Bell £3.45
= L : ¥ Master Transistor/Integrated Circuit Substitution Handbook £6.20
Logic Design Projects Using Standard ICs J. Wakerly £5.10 | World Radio TV Handbook 1978 (Station Directory) £5.00
S e O REER S et (- Radio, TV and Audio Technical Reference Amos £30.00
esigning Wit ntegrated Circuits Texas Instruments £3. 3 ici B M 1(N Ed.) Wilding £5.10
How To Use IC Circuit Logic Elements J. Streater £3.65 RyjEehnicn el IMan AU (NEAEC) Wilding
110 COSMOS Digital IC Projects for the Home Constructor g :
R. M. Marston £3.95 ) :MISCELLANEOUS
Understanding CMOS Integrated Circuits R. Melen £4.00 e : —
Digital Electronic Circuits and Systems R. M. Morris £3.50 | Integrated Electronics J. Milman £7.90
MOS Digital ICs G. Flynn £5.10 ] Microelectronics Hallmark £3.90
— MPUTIN G . o Practical Solid State DC Supplies T. D. Towers £6.20
’—'“CO Practical Triac/SCR Projects for the Experimenter R. Fox £2.25

Microprocessors and Microcomputers B. Soucek £19.00 Printed Circuit Assembly Hughes & Colwell £2.60

Microprocessors D. C. McGlynn £9.00
Introduction to Microprocessors Aspinall £6.40
Beginners Guide to Microprocessors £4.70
Beginners Basic Gosling £3.35

1 » 1 Fallen behind recent advances? T

{E=0P-AMPS— —!t  Just starting out?

Applications of Operational Amplifiers Graeme (Burr Brown) £8.30 Need a decent reference book?

110 Operational Amplifier Projects for the Home Constructor R. M. 5 .

Marston £3.95 » ETI Book Service provides an easy

Experiments With Operational Amplifiers Clayton £3.40 i
Designing With Operational Amplifiers Burr Brown £16.65 way of getting your hands
Operational Amplifiers Design and Applications G. Tobery (Burr on the ri ght title
Brown) £7.40 .

\ Op-Amp Circuit Design & Applications J. Carr £4.00
A.\__.q 3 2
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This month you can sink into your armchair and
watch the locos locomote under the fingertip
command of your remote controller.

Encoder/Transmitter

The major part of the encoder (Fig 2)
circuit is wired up on a double-sided
PCB, with the LED Readout circuitry
implemented on an additional single-
sided board. The display board is
identical (apart from component
numbering) to that used in the Train
and Points-Controller units, and con-
struction should present no problems.

The most important point to notice
on the double-sided PCB is that wire-
wrap IC sockets are used'in the con-
struction, to enable solder connec-
tions to be made to tracks on either or
both sides of the PCB where
necessary. All pin-throughs and other
components that pass through tracks
~~ both sides of the PCB should,
naturally, be soldered to both tracks.
Bearing these points in mind, con-
struction should present few pro-
blems if the overlay is followed with
due care.

When construction of the two
boards is complete, you tan tempo-
rarily interconnect the two circuits and

86

give them a functional check, in con-
junction with the "How It Works' sec-
tion. The 16-LED display should be
fully variable via Points Selector
switch SW4. If you have a ‘scope, you
can check that the output waveform
conforms to Fig 1 by triggering the
‘scope via pin 9 of IC5.

When the boards have been given
a functional check, fit the into a suit-
able box and couple them up to their
controls and indicator LEDs. If you are

w0>
(o]
o=
c
To
Qw0
[o]
w
=
>
=
w0 m
[oo—_Y
»

1
SPARE | IDENT
Q . BIT

e

UP DOWN BRAKE F R

using a 2-wire control system, you
wilo have to fit a couple of 6 volt cells
into the controller to provide a 12V
supply. In the 3-wire system, the 12V
supply is derived from the decoder/
data distributor unit via the third wire.
You an if you wish, fit the controller
with an ON/OFF switch wired in
series with the positive supply line.
On our prototype unit we used a
2-pole 4-way DIL switch in the SW1
‘System Select’ position, the switch is

o I [~}
up DOWN

o -
SET RESET SYNC

RESET 1 l

SYNT

4-BIT SELECTOR CODE

SPARE ¢ |
'
SYSTEM L i

SELECT !
CODE TRAIN CONTROLLER

16— WAY POINTS CONTROLLER

SYSTEM
SELECT
CODE

Fig. 1. The 15-bit ‘simultaneous’ code used by the remote control system.
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Codm oo

The points controller (above) can control up to sixteen sets of points or relays. It can activate
several times per second. The set of points chosen is shown on the row of LEDs on the front
panel. Think about your own particular points control needs before you start to build this
unit. The data distribution unit is shown on page 91.

epoxied to the front panel. Our con-
troller unit connects to the decoder/
data-distributor unit via
approximately 3.5 metres of 3-core
coiled cable and a 3-pin DIN plug and
socket.

>

The main power supply unit (below) has electronic overload on
its output and can power up to four sets of track systems
simultaneously.

s A
o - et 3
The train controller (above) gives exceptionally fine speed control, from
crawl to supersonic (well nearly). There’s also a built-in track cleaner to
keep things running smoothly.
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20 x 20 WATT STEREO AMPLIFIER

Viscount IV unil in teak simulate cahinet Silver finish rotary cantrols and
pushbutions with maiching fascia, red mains mdicator and stero jack socket
Functions switch for mic magnetic and crystal pickups, tape-tuner and auxilizry.
Rear panel {eatures fuse holder, DIN speaker and input sockets ‘20 x 20 watts
RMS 40 x 40watts peak for use with 8 to 15 ohm speakers
Size 14%" x 3" x 10" approx. NE W feature—units now
intludes a built in four channel stereo sound facihity.

30x30 WATT AMPLIFIER
IN KIT FORM

For the experienced constructar com
plete in every detail, same facilities
as Viscount IV, but with 30x30 output
60x60 w-atts peak. For use with 41015
ohms speakers.

v

£31.90

£3.00 p&p

SPECIAL OFFER

30 x30 WATT AMPLIFIER KIT

with BSR P200 belt drive
£57.00

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

b

—

AUDIOMODULES IN

BARGAIN PACKS

CURRENT CATALOGUE
PRICE £
AT OVER

PER PACK

SEE OUR PRICES

Mullard

ceramic and auxiliary input, ACCESSORIES
OUR PRICE £5 00
ptp £100 . rectifier,

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS

Suitable mains power supply parts.
consisting of mains transformer. bridge ™.

e
Two Way Speaker Kit

PACK 2. 2x LP1173 10w. RMS output power audio
amp modules + 1 LP1184/2. Stereo pre amp for

EMI SPEAKER BARGAIN

Stereo pair 350 ki, System consists of
13" x 8" approx. woater with rolled
surraund: 2% approx, Audax tweeter,
crossover components and circuit
diagram. Frequency respanse 20 Hz

to 20 KHz, Pawer handting ‘5 watts RMS.
20 walts max
8 ohm impedance

£18.25

Per stereo pair
£3.65p&p

BSR P200

Belt drive thassis turntable unit
semi-aulomatic, cueing device

£25.50
p&p £2.60 §
A D.C. GLM 30 Mk Il Magnetic Cartridge |

to suit £7 95
= i
Manual smglé play

Bs record deck with auto

{2 return and cueing lever. hied with sterec
eramic carindge 2 speeds wih 45rpm
pindle adaptai 1dealty suired tor. nome

di
“ourpaice £1 1 25¢ o :

e

GARRARD DECK
MODEL CC 10A

Recard changer with cueing device
fitted with stereo ceramic cartridge,
ready to fit into your own plinth.

£8.15 pap 205 5ize 1275 8%
UNIT AUDIO STAND

Can be used with TV too! Finish
in chrome with decorative wood "%
spacer fitted with 4 Kenrick
Mini Meteor castors.

£3.95 sy

24" x 12%" x 11%"
approx.

BARGAIN FOR§
PERSONAL

SHOPPERS ONLY
Altone UA4

Ecrew Stereo System
Features 8 watt total output. Full size BSR manual wrntable
with cueing and auto return. Socket for tape in and out and

t headph
Seicfeshones complete with speakers. £35.75

Micro Cassette Recorder
£14.25

when travelling.

Battery operated flucrescent
camping lamp.

Pocket size—home or office use or
£4.80

Runs off 8 U2 batteries.

1 PACK 1.2 x LP1173 10w. RMS output power audio
magnetic. ceramic and auxiliary inputs.

amp modules, + 1 LP1182/2 Stereo pre amp for
illus. o255 £7.65 |
a "

hing capacitor and set
of ratary stereo controls for treble,

bass, volume and bakance£3 00

plus £1.50 p&p

Comprising of two 8" x 5" approx.
4 ohm bass afid two 3% 15 ohm mid-

range tweeter with twu,£4 05 1

Cr0$s-0ver capacitors

. per stereo pair: plus £1.55 p&p
AVAILABLE ALSO T0 PURCHASERS OF

p+p £1.00
10+ 10 AMPLIFIER KIT

An opportumily to buy a 10 watts per channel stereo
amptifier kit which is suitable for use with a ceramic
cartridge. The amphfier utilises proven Mutlard madules and
is available at a very competitive price. The amplifier kit
comes complete with instructiors and includes a Mullard
LP1183 stereo preamplifier module, two LP1173 power
amplifiers with integral heatsinks, a power supply,

Zobel networks, front and back mounting panels; a finished
fascia panel, alt contro! potentiometers {hass, treble,
volume and balance). switches, input, output and heedphone
sockets. wire, and an easily assembled wrap around cabinet

to house the finished unit.
p&pf225£1 2 25

Size approximately
014" x B4 x 4" . N
BARGAINS FOR FEH_@I]HM. HOPPERS
e st i sasesn v £7.40
saines lo i ase and e £9.55
£8.95
£21.95

Chrono stop watch 9 function with back lite
stainless steel finish case and strap. )
Solar Alarm LCD

stainless steel case and strap.
AM/FM DIGITAL CLOCK
RADID Accurate 4 Digit
Electronie Clock with V2" LED
tisplay Buzzer and

snooze timer £12.20

100 Watt Power Amp Module
Mains power supply for above unit

DECCA 20w Stereo speaker kit comprising
2 8” approx. bass units + 2 3A" approx
tweeter iNC CroSSovers

‘VIDEOMASTER" Super Score TV Game

with pistol mains operation £1 5'95
PORTABLE RADIO/CASSETTE RECORDER,
AM/FM with clock. LW, MW, SW, VHF
mains/battery operation

ISP Radio Cassette recorder Mains /Battery AM/FM

built in mic auto stap.
T™THV

323 EDGWARE ROAD, LONDON W2

e————
21E HIGH STREET. ACTON W3 6NG

ACTON : Mail Order only, No callers
ALL PRICES INCLUDE VAT AT 15%

Al items subject to avaitability. Price correct at 15.10.73
and subject to change without notice

Prome
FOR PERSONAL SHOPPERS ONLY

THE 10 + 10 AMPLIFIER KIT,

100 WATT
MONO DISCO AMP

Size approx

T4 x 4% 10%"
Brushed aluminium
fascia and ratary controls
Five vertical shde controls, master volume, tage level, mic level, deck level,
PLUS INTER DECK FADER for perfect graduated change.from record deck No

it
No. 2. or vige versa. Pre fade level cont:ol (PFL) lets YOU hear next disc belere
fading st 1n YU meter monitors output level Outpul 100 watts RMS 200 watts peax

w405 £66.45

e

50 WATT MONO_
;. DISCO AMP

£30.60

p&p £2.70
Size approx. 13%" x 5%" x 63%4"
50 watts rms. 100 watts peak output. Big features inciude
two disc inputs, both for ceramic cartridges, tape input
and microphone input. Level mixing controls fitted with
integral push-pull switches. Independent bass and treble
controls and master volume,

FOR PERSONAL SHOPPERS
DUO Il SPEAKERS |

Attractive teak finish, modern design,
ncarporating 2 speaker units -8
approx. woofer and 2'2" approx
tweeter. 4510 1800 Hz Impedance
8 ohms Power 15 watts RMS
182" x 13'2x 14" Per stereo pair

e £16.50

STEREO RADIOGRAM CABINET

Finished in a natural teak veneer with gpening tog.
Easily modified to accommodate sterec equipment af

your chaice. Price f1 0 95

NOTE: Persons under 16 years not served without parent's authorisation.

iSlze approximately 47”7 x 1572” x 15"

'qusén'al Shoppers EDGWARE ROAD LONDON WZ Tel: 01-723 8432. 9.30am-5.30pm. Closed afl day Thursday  ACTON: Mail Grder only. No callers GoORS GESPATCHED TG MAINLAKG AND N, IRELAXD omj
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A unique relay-output bistable touch switch that works on the capacitive
loading principle. It uses a single touch contact, and is unaffected by

moisture and dirt.

ost touch switch circuits
M published in recent years use

a pair of metal contacts as
sensors. When human skin resistance
bridges these contacts, a readily-
detectable indication of the touch
action is given. A major problem with
this type of circuit is that, since it is
simply a resistance-sensing system, it
‘can easily be disabled by any con-
ductive medium, such as dirt or mois-
ture, that bridges the contacts.

The ETI touch switch does not
suffer from this probiem. It is
activated via the capacitive loading
that occurs when a person touches or
is ‘coupled’ to a single sensor contact.
This contact can take any one of a
large variety of forms. Itcan be a piece
of metal the size of a pin head, or a
piece of wire with a length variable
from a fraction of a centimetre to
several metres, or a large plain or
highly decorated metal plate or
printed circuit board. In the latter two
cases, the plate or board can even be
covered in an insulating material,
such as plastic or varnish, since it is
not necessary to actually touch the
metal of the sensor to cause circuit
operation, but merely to be
capacitively coupled to it.

Our touch switch has a relay output
and gives bistable operation. If you
‘touch’ the sensor contact once, the
relay turns on and latches into that
state until the next time you touch the
sensor, at which point the relay turns
off. You can use the relay contacts to
control house lights, etc, in which
case you get alternate touch-ON,
touch-OFF, touch-ON, etc, operation.

Construction And Use
All electronic components are
mounted on a single PCB, leaving
only the battery and relay output con-

nections and a single lead to the touch
pad to be soldered, so you should
have no trouble in construction. Use
IC sockets and double check that all
semiconductors are inserted correctly
before initial switch on. When con-
struction is complete, connect a suit-
able touch pad (a length of wire, or a
metal plate, etc) in place, connect up
the relay and apply power to the
circuit.

Initial setting up of the circuit is
quite simple, but is necessary when-
ever a different touch pad is con-
nected to the unit. Turn the present
pot fully anti-clockwise and then, with
the touch pad untouched, adjust the

pot clockwise until LED 1 just comes

on and the relay is heard to operate.
Note the setting of the pot. Now touch
the sensor pad firmly, and turn the pot
slowly anti-clockwise until the LED
just goes out. Note the new setting of
the pot. Release the touch pad and
adjust the pot to half way between the
two settings. You should now find
that the LED and relay activate when-
ever you touch the sensor and that the
LED turns off again (but the relay does
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not) when the sensor is released. This
setting up procedure gives an opti-
mum sensitivity /stability perfor-
mance.

‘Scope For Proximity

There is plenty of scope for ex-
perimenting with this circuit. If a
touch pad with a large surface area (a
metal plate or an area of foil) is used
and the circuit is set for maximum
sensitivity, it will act as a proximity
switch. The proximity range can be
maximised by taking the negative
supply line of the circuit to earth via
the rnains ground line.

You'll notice from the circuit dia-
gram that only one half of dual J-K
flip-flop IC3 is used. Consequently, if
you want to make two touch switches
and are capable of doing a little of
your own design work, you can make
the second switch by simply. dupli-
cating the C2, rectifier, and 1C2
circuitry, using the spare half of 1C3,
and feeding the new C2 from the
output of the existing IC1 oscillator
circuit.
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_PROJECT: Touch Switch

TOUCH PAD D2

33 c3
100n

o
i} 16
_E 5 .
6 10
LI . 3 Ic3
e 4 13
R4
3k 7 12
R3 8 9
100k ;
#, Y LED1

A 4

R&
6k8

)"

12y
>1208

12T0
18V +Ve

D3

NOTES:

D1-D2 ARE 1N4148
D3IS IN4ODY
Q1.02 ARE BC1821
1C115 CD4011B
IC2 1S 741 OP—AMP
iC3 IS CD40278

oV

4

HOW IT WORKS

IC1 forms an astable multivibrator clock-
ing at a frequency in the region of 100
kHz. Capacitor C1 forms a capacitive
voltage divider effect with stray capaci-
tance of the touch pad, which, after
rectification via D1 and 2, charges capaci-
tor C2, This voltage varies according’ to
the capacitance of the touch pad, which in
turn varies as it is touched. The voltage
across C2 is, therefore, dependent on
whether the touch pad is touched or not.

IC2 forms a comparator, using only a
small amount of positive feedback, which
compares the voltage across C2 with that
from the wiper of level preset RV1. As
the voltages cross, upon touching the pad,
the output of IC2 goes high and LED 1
lights. Preset RV1 can be adjusted to suit
any form of touch pad.

* The output of IC2 is fed to the clock
input of IC3, a dual JK type flip-flop.
This device output changes state ie on/off
or offfon, with every pulse input and
consequently turns the relay on and off
via transistor switch Q2. -

Transistor Q1 forms a series pass regu-
lator with RS and ZD! to maintain a
stable voltage for the main part of the
circuit, so that the delicate balance is not
upset with variations in applied voltage.

BUYLINES

There should be neo problems in
obtaining: any components for this
project,

RLA/T

RLA/2

94

+12 70 18V
r ov

Fig. 2 Component overlay.

Fig. 1 Circuit diagram.

PARTS LIST

- RESISTORS All %W,

Rt ABK .y
5 «’1 Mo %
100k
3k3
1kB
kG
" POTENTIOMETER .
RV1 10K min horiz preset
CAPACITORS
C1 560p polystyrene
c2 47p polystyrene
C3 100n polyester
ca 100u 16V electrolytic
SEMICONDUCTORS
1C1 S 4017
1£2 741,
IC3 4027
Q1,2 BC182L
D1,2 1N4148
D3 1N4001
ZD1 12 volt 400mW
LED 1 TiL 220 or similar

MISCELLANEOQUS
12V relay 120R coil or greater
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DEPT. E.T.l. 56, FORTIS GREEN ROAD JUST LOOK AT THESE PRICES!
MUSWELL HILL, LONDON, N10 3HN SUPERIOR HIGH QUALITY LIGHTING CONTROL MODULES. ALL 1000WATTS
FFER FOR ETi AND CT READERS ONLY ‘ PER CHANNEL. NO POWER SUPPLIES NEEDED, ALL READY TO GO!

. LS N LS N ; ]
Dynamic RAMs Interface 7472 _ 20 74190 — 52 —LB31000SL— ’ NEW! «
:?fé (250s) ;g: 8212 213 7474 — 23 74191 — 49 %chann_el Sound — Light 4

n 8224 3.51 7475 _ ‘29 74192 .90 50 ero switching, high sen- —_LB11 -
4050 (200ns) 2.88 | 8228 5.24 e 3 sitivity and input imped- 131100010
4050 (350ns) 2.71 y 7476 .34 .20 74193 o Excell Super tiny single channel
. 8251 5.87 7478 34 74194 .95 ‘a4 ance. Exceilent separation. lamp dimmer
4060 (300ns) 2.88 | 8253 7.82 | 7485 _ 1.04 74195 90 _ P
MMS5303 5.2 | 7486 — 18 | 74196 - .79 T £8 70]
! MM5307  9.08 | 7489 — 150 | 74197 85  ~ £18.90
Static RAMs 7490 — .28 74198 — .99 —LB31000StC—
2102A-2 1.21 741 5 for €1 7492 —. 33 74221 95 1.05 LBA1000LS All the advantages of the
4035 (1000ns)1.14 7493 — .28 74247 — 1.35 2 ch_annel seque_ncer 31000SL + active fillers
2111A-1 1.96 . 7495 72 .40 74251 - .81 ©and automatic chasing in
2114 690 | 4 s'”L'STTLN 7496 — .48 74253 120 — S“::(;’c;"t'forl‘gom With two e absence of a music in-
aogg (2;3::) 856 | 7200 17 - 74107 — g | 74273 127 3 put.
5257= 1 74 1 74121 — - 3 74279 55  —
6810 3.1 74812 _17 :1} 74122 — ;33 74283 68 1.13 | £14.901 ‘528.90
7403 — .13 74126 35 74293 8 = —LB81000LC—
7404 18 .14 74141 — .46 74348 1.31 b~ . 8 channel chaser. Chase
CPUs 7405 20 — 74145 . 46 | 74365 .50 .57 —LB31000LD0— rate and return speed con-
74150 — .88 74366 50 .57 3 channel Lamp dimmer
6800 6.56 7408 20 .14 ¢ 't trols. Optional foot switch
8080A 570 | 7409 — .15 74151 51 — 74367 — -57 PREAMPLIFIERS ontrol from full off to full oot “irig o/p for modute
9900JL  28.75 | 7410 — 14 74153 — .43 | 74368 50 .57 i cascading
7411 — A8 74154 — .68 | 74390 — -98 LBPA1. Stereo disc/ g
7412 — .18 74155 75 .46 74668 1.68 — _ tape. £14.50 £25.50
oM 7413 — 22 74156 — .43 - '
ERROMS ] 74157 — 40 555 4 for £1 )
1702A 4.71 7414 75 46 74180 98 .87 LBPA2. 4 channel gen. L
2708 743 | 7420 ~ 12 : L series purpose mixer. £13.50 — LB250 —
7426 — .22 74161 — .86 | 4900 115
7427 — .29 ;g:gg 59 z; | LBPA3. Stereo disco 250WR.M.S 40
Buffers 7428 30 — 74164 — ‘60 S series with mic. £27.00. 10Hz-20KHz
74365 48 | 7430 20 .12 22165 — ‘e 74500 .30 . T.HD. 0.3% 110d8B
74367 @8 | 7aay _ ae | 74166169 =0 | 7a337 143 —LB25 — S/N
74368 A48 | 7aa7a_  ae | 74170131 — 745262 12.656 25W RMS 40
811596 66 | 7450 — 12 | 74174~ 22 ’ 10Hz—50KHz
811598 86 | 7451 20 12 s 75 series T.H.D. 0.1% 90dB S/N — LB100 —
8128 161 | 7as3 T0 ez | 2180 43 | G507 145 == ; ‘ : 100w R M.S. 40
8795 144 | 7450 — 14 1184 i 751078 1.15 e 10Hz-25KH.
8796 taa | 7a60 — a2 | 29082 134 | gsiogan 1,03 ' £8.20 T.H.D. 0.4% BOdB S /N
8798 148 | 7470 — 22 | 4488 poaglpz | 754528 29 LB25PS .. £10.00 - :
POWER SUPPLIES< LB100PS . £12.20 £15.70
USE OUR “"ORDER RING” LINES LB250PS . £21.20
Al prices include VAT. Add 50p p/packing. Quantity/trade and overseas inquiries
w 01 '883 3705 / 2289 5 welcome. For further info. send a SAE to:
B e Ao 45 WORTLEY ROAD, W. CROYDON
VAT INCLUSIVE PRICES. P&P 25p L&B eiectronics  surmey cro 3EB. TE: : 01.689 4138
- e — et —

A range of 3" digit LCD multimeters
offering high precision and extended
battery life. All feature 0.5” LCD read-out
with ‘battery low’ warning, inputs /
protected against overloads and tran -
sients, Auto- polarity, Auto-zero, rugged
ABS casesanda full t-year warranty.
The LMM-200 is a compact handheld A
multimeter with 0.5% basic accuracy and 15 W £ [P&P]| VAT [TOTAD
different ranges. It measures voltage from LMM-200 [ 34.95| 1.00 | 539 | 41.34
0.1mV to 500V, current from 0.1uA to — LMM-2001 | 44.95| 1.00 | 6.89 | 52.84
g mps, and resistance from 0.101 to LMM-100 |69.95 | 1.50 |10.72 | 8217
. ) ! 0.33 )
The LMM-2001 is an identical JESTLEADS | 195, 029 233
instrument but with 0.1% basic accuracy.

to 20M 1. 0.1% basic accuracy.

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon, Essex.
Telephone No: Basiidon (0268) 727383.

Tel No

The LMM-100 has an adjustable To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.
handle, a 2,000 hour battery life and is ideally Please send me Data *; ‘
suited to field or bench use. It measures LMM-100 £82 17 i } LMM-200 £41.34 ' © LMM-2001 £52.84 . TEST LEADS £2.53 | .
voltage from 0.1mV to 1KV, current from T ,
0.1uAto 2 Amps, and resistance from 0.1 e l
ress

I'enclose cheque/P O. value

| | J L e ————)
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\ Coclespeed Electronics

PO BOX 23, 34 SEAFIELD ROAD, COPNOR, PORTSMOUTH, P03 584

ELECTRONIC MAIL ORDER SPECIALISTS
New, Fulli Spec. Devices

LED WRISTWATCH 1.C. Super value |.C in 24 pin legless flatpack  style package for maximum
space saving. With data A snip at only 899p. Cat. No 208

0.1" LED WRISTWATCH DISPLAY. Also n a ‘legless Hatpack' style package. this display
matches the wnstwatch |.C. shown above With data. Only 99p. Cat. No. 209

#wix CASH SAVER #### Purchase one each of catalogue numbers 208 AND 209 for only £1.50.
POLARIZING FILTER MATERIAL O 006" thick plastic film Any size cut - even 1 sq.nch. Max
width 19" any jenath Only 2p per sq. inch Ca1 No. 701

BRIGHT ORANGE DISPLAY 9 digit. 7 segment gas discharge display. 0.25"" high digits. Wath
data 75p. Cat. No. 310

OMM CHIP MME530 dvm chip. Butds mto high accuracy dvm or panet meter. Requires additional
crcuitry Supplied with data and crcuit, Onty £3.95. Cat. No 404

MINI 8 OIGIT LED DISPLAY 6 digit 7 segment display from Texas. Common cathode.
multiplexed, with 0.1'" digits £1.00. Cat No 306.

MM5314 CLOCK CHIP A super value digital clock chip for onty £1.99. With data Cat. No 207
4 DIGIT LCD A high contrast. easy to solder cisplay with four 0.5’ high non-multiplexed digts.
£6.95 each withdats Cat No 206

DIGITAL ALRM CLOCK MODULE Comptete with giant O 84°* LED display Add transformer and
switches for complete clock With data only £6.50. Cat. No. 205

GIANT LED OISPLAY Common cathode. non-muliiplexed super 4 digit LED clock display Lots of
other uses too Only €3.95 each. Cat No 204

WRISTWATCH LCD's A igh contrast 3'% dignt wristwatch LCD with centre colon. Supphed with
polarizers and data. Only £1.00. Cat. No 202

MEMORIES MM2102 static 1024 bit memories. A smip at 99p each With data sheet. Cat. No.

Citronic MM313 Mixer

Ideal for the DY enthusiast building up a
complete disce system 4/6 ch mono. inc,
LED indicators, connections via phono
sockets af rear. Bargain price, including

%
*
*
*
L
PSU £89.70 *
*
*
*
*
*

Ptolec'(”s Come and see 0w specially
AR | selected projectors fiom £50 60 {Suune Multi-
k4 We carry 2 goon seiection of fect 150} to £83 37 (Tutor (1€ DDUY

high auality chassis for the D1Y 4 plus the widest avay ol projacton

speaker constiuctnr: 127 or 15 attachment and effects that you'tt

Bass speakers and Dual Concentrics. 4 eVEl Se¥ UN CONLIMUOUS dermonstta

Exponential horns fram £13.80, / T .

or our fanulaus Piezn Horns which i

handte a 5K 20K frequency range

inany PA system up 1o 100W {No X

over required) and cost only £6.32 [

cach )\

& . Turntables

°pe"gms Greot effect at discos 7 U Ginsur pussed Disco

metres fong. Multiway connectors 4 channe = axpenence has snabled

£46.00 linc.pack of spare bulbs) us 10 select 1he best turntables
1ot you exquveinents Foc

Buigin Octai plugs and i grampl he new BSA 1200
SOCKE!S  thece's atwoys hundrads of

Bulgin Octal multiway plugs and sockets n siok
Ty 5t Aoger Sauire’s. Each pin ratest Many disco accessorles
- W 64 Perfact tor your Sound to
Light Sysrem P562 SOCKET 1069 All Hoger Squite’s shops have a service department
PEST PLUG £1.72 wihich carrias lorge stocks o) DISCO SPARES &
ACCESSORIES

102

20 KEY KEYBOARDS Caiculator keyboards, excellent key action, 20 keys per board 2 keyboards

for £1.00. Cat. No 101

PROGRAMMABLE UNIJUNCTSONS Four MEU21 PUT'S (similar to 2N6027). Makes long delay

umers, oscillators, etc With data and applications sheet 4 for 50p. Cat. No 402

10 HYBRID CIRCUNTS B resistors and 8 capacitors burt imto each hybrid circun. ideal vatues for
i tor cucuits. € for g PCH space. 10 Hybrids tor 50p. Cat. No

801

25 germamum diodes 50p. 10 switching diodes 38p. Mini slider switches (2 pole change-over) 16p
each. Momentary switches [spring loaded) with 1 n.o contact 15p each. Mono jack sockets 23p
each. Stereo jack sockets 26p each Shide control knobs (state cotour) 12p sach. Rotary control knobs
(push-on}. Black with coloured cap (state colour) 20p each

W A 4 \
Multsway Cables At L SHOPS OPEN TUE SAT.
4 core (6A} B3pimetre | ATE NIGHT WED

5 cote (BA] 78p/metre 57 =

6 core (BA) 92p/metre Wk 70 8 PME

r & £ &8 48080 4 4

Untested items
REJECT CALCULATORS Production hne rejects Yields iots of goodies when stripped down {not
rmuch wrong with some we tested). Only £2.50 each Cat. No 104
LED OISPLAYS (Untested — no guarantees) 10 seven segment LED displays. 01277 digis
common cathode 10 for €1.00. Cat No. 311

Postage and Packing piease add 35p
{Overseas orders add #0p )
ratum for or refund
Send medium sized S.A E. for your free copy of our new Autumn Catalogue (13sue No. 6)
>

CODESPEED'S DESIGN, DEVELOPMENT AND PRODUCTION TEAMS ARE ALSD AT
YOUR SERVICE FOR QUANT!TY/BATCH PRODUCTION.

S $ € C CECE
(MNow Converted to 50H2 forUK TV's!

V 4 4V 4V 4 4 4V 4 4 4 4 4

Software
‘ Tapes at £5.50 + VAT
Homonyms*, Counter*, Trig
Tutor, Bar Graph, Definite
Integral, Basic Math, Presidents*,
R Powers, Electronics Equations,
Fu!l 8K basic and 4K user RAM Spetiing Quiz, Solar System,
+VAT Built and tested Continents, Add Game, Math
: intro, Base Ten Converter, Math
J Blitz*, inventory Demo, Ratio
Features J Analysis, Advertisement,

® Uses ghe ultra powerfpl 6502 microprocessor f Statistics |, Salary Demo™*,

: 2':!IMfl:;?:?(:‘BB:SSIEC:S;\??a’\:ter than currently available ﬁNe are dealers for the rest of Oh'D g«:r\L\g;:"; ,f«onar:‘ugi»;alrl{ciznwrest
personal computers and all 8080-based business sc.nennfuc range of computers. .The Uneven C'ash Flows, Persé)nal
computers widest range produced by any micro- Destroyer, Hide & Seek, Star

® 4K static RAM on board expendable to 8K FONPUW' manufacturer, this Wars, Black Jack, New York

® Fulli 63-key keyboard with upper-lower case and user includes: — Taxi, 23 Matches, Lander*,
programmabifity . . Etch-a-Sketch, Space War*,

® Kansas City standard audio cassette interface for high »C2-4P A professional 4K basic in- Battleship*, Crytography.
reliability ROM computer cased and with Tapes at £7.30 + VAT:—

® Full machine code monitor and /O utilities in ROM power supply H hink ;

@ Direct access video display has 1K of dedicated memory s (2-8P DF A 32K basic in ROM aiggroan, RThinfy Trend i,
(besides 4K user memory), features uppercase, lower ith dual 8" f1 disk stieflaht & Eonsugt Bepreciguen
case, graphics and gaming 'characters for an e%fective co‘mputer W"- dua RCE Audness BOOk-*' Checking :

0 | _ drives for serious personal and Account, Savings Account, Bio-
screen resolution of up to 256 by 256 points. Normal . :
. small business use rhythm, Hectic.
TV's with overscan display about 24 rows of 24 charac- «C3- OEM A 32K t ith T t £11.00 + VAT:
ters, without overscan up to 30 x 30 characters L tomputeigwit apesa . e
Extras 3 micre-arocessors (6502, 6800, Word Processor**, Programmable
® Power Supply & modulator £29.50 + VAT Z80) and dual 8" floppy disk drives Calculator, Tiger Tank

® 610 Expansion board with 8K ram and dual Basic Tutor Tape: — £26.40+VAT
drive miniflopp chip £188 + VAT Full business, word sprocessing and Assembler editor with Manual

. :)‘; CE3P g:)i‘r;iﬂoppv disk, cased and with £312 + VAT cate base man'agemenris availagle £25 + VAT

wer su . 2 .
® Injection moulded case within 6 weeks for all disk based systems. Extended monitor with Manual
@ 4K Ram upgrade kits £35 + VAT drite for catalogue for further details) \ £10 + VATJ
= Z,

4 MORGAN STREET TELEPHONE:01-981 3993
LONDON E3 5AB TELEX:261426 ATN.LOTUS SOUND
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PROJECT

FLASH TRIGGER

Fascinating freeze frame photos from frenetic action with our

phenomenal flash trigger.

head, now is the time to build

ETl's fabulous flash trigger and
catch them bouncing back. See
astounding shapes as everyday
objects perform a dynamic ballet
{Usually too fast for the unaided eye to
see).

Of course, you will need a camera
and a flash gun. However, even the
cheapest electronic flash guns usually
have a flash duration of one thou-
sandth of a second or less — fast
enough to catch drops of liquid per-
forming their complex aerobatics or
freeze a shattering light bulb. If you
want to stop a humming bird in flight
or investigate instant insects then you
will probably have to look elsewhere
for your equipment. The attraction of
this unit is that it needs no fancy
ancillary equipment; you don’t need
an SLR, just a simple camera whose
shutter can be locked open and
something to photograph. With a
powerful flash gun, even a pinhole
camera will do!

I F raindrops keep falling on your

Construction

The unit is assembled on one PCB
with flying leads connecting the con-
trols. Power is supplied by a PP3
battery or any nine volt DC source.

There are no links to make on the
board and none of the components
are sensitive to static electricity or
otherwise delicate making this an
attractive project for assembly by a
beginner or student. ,

A socket is recommended for IC1.
These chips do not often fail but it can
be infuriating to have to desolder one
of you suspect it. In any case, a socket
removes any chance of damage from
excessive heat. The only point to
watch is the orientation of the
semiconductors. Use the ones
specified; they're cheap and readily
available. Make sure you connect the
flash gun the right way round across

SCR1. Check polarity with a voltmeter
but carefully as there may be several

“hundred voits present.

In use, the unit is switched on and
adjusted until it triggers reliably from
the chosen sensor. Set up your

Koyt e

camera according to the guide table
supplied with the flash. Remember
that the apertures given relate to the
flash-to-subject distance. Place your
camera for the best picture (open the
shutter) and enjoy instant exposure!

>
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SwW2

NOTE:

1C1 18 555

Q118 8C107

Q2 1S 8C477

D1&2 ARE 1N4148
LED1 ANY LED

RV2
yPA R1 b < 2M0
150k tin
R4
100
R2
150k
+ 2
- O—l t 1Y
[ !
1000u c2
10n RS
R3 100k
150k
RV1 } ca Qt OPTIONAL
50k c3 100n ALARM
WP3 tin 100n Ve
T ey

SCR1C106D "
—
s ov
10n -
+Ve
FLASH T
—Ve

Fig. 1. Circuit diagram for the Flash )Trigger project,

HOW IT WORKS

IC1 ig 2 §55 timer connected in the mono-
stable mode. The timing period is deter-

mined by RV2, R4, C4 and is adjustable .

between | 1mS and 231mS with the values
shown. The trigger input of the chip is
held just above its firing potential of one
third supply voltage by adjustment of
RV1 which acts as a sensitivity control. A
negative-going signal is coupled to the
input by capacitor C2. Note that the
values of R1,2,3,RV1 provide a medium
input impedance and screened cable may
be. required when the sensor must be
scparated from the unit.

When ICT is ‘fired’, its output (pin 3)
goes high for the monostable period. With
SW1 switched to ‘direct’, this positive
going pulse will fire the SCR and discharge
the flash enabling the unit to be used as a
slave flash. There will be a finite delay
owing to rise time of phototransistor
response, propagation delay within IC1
&nd rise time of its output. However, this
will be measurable in microseconds and
should be negligible.

When used in the ‘delay’ mode, the
output pulse is inverted by Q1 causing the
flash to fire on the trailing cdge of the
monostable puise. To avoid repeated use
of the flash when setting up the unit,
indicator LED [ is provided. Each negative
excursion of Q1 collector causes C5 to
charge via R7, DI effectively stretching
the monostable pulsc and providing a
clearly visible flash. An optional alarm;
for example a solid-state-buzzer, can be
connccted into the circuit  providing
audible indication of triggering. C1 pro-
vides overall decoupling. Supply current
is about 10mA.
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Below: what to do with it once you’ve built it. Taken with an ET}

Flash Trigger.
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PROJECT: Flash Trigger

PARTS LIST

. RESISTORS AIL %W, 5%
 R1,23 180k .

R45 ook
R6,8 . 10k
© R19 A4T0R
POTENT]OMETERS’
RV1 B0k lin
RV2 2M fin
ﬁAPAcrféRs .
- 1000u electrofytic
Cfﬁ _10n polyester
C34 100n polyester
C5' i 4u7: ;antalum
4 ‘
SEMICONDUCTORS
4CY 555
; # BC107
BC477 A
‘C106D i
1N4148
% any LED
MISCELLANEOUS -

SW1 SPDT SW2 SPST PCB

ﬂash -gunsconnector, photo: :
transustor, crystal mic. 9V. battery

%/PY
\Wes

TRIGGERS ON
INCREASING LIGHT

{4
N
Photo transistor is TIL78
\p2 tp2
XTAL
10k wmic
\/P3 1/P3

TRIGGERS ON SOUND
DECREASING LIGHT TRIGGER

Fig. 2. Wiring details for different triggers.

SW2 1/P1 RV2 SwW1 SwW1

+Ve—Ve| |-Ve+Ve
1/P2 OPTIONAL KA FLASH
» ALARM LED1 GUN

Fig. 3. Component overlay.

C106D

20 BUYLINES
. @ The electronit components will be

available from major component
suppliers. A suitable flash gun
connector should be obtainable from
photographic equipment dealers.
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