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All kits also available as separate packs (e.g
£ .C.B.. component sets, hardware sets, etc }.
Prices in FREE CATALOGUE.

TRANSGCENDENT 2000

SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR

CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.
The TRANSCENDENT 2000 15 a 3 octave instrument transposable 2 octaves up or down

modulation, a VCF with both low and high pass outputs and a separate dynamic sweep ¢

detector. ADSR repeat, sample and hold, and special circuitry with precision componen
The kit includes fully finished metalwork, fully assembled solid teak
cabinet, filter sweep pedal, professional quality components (all
resistors either 2% metal oxide or %2 % metal trim!) and it really is

(FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A

giving an affective 7 octave range. There is portamento, pitch bending, a VCO with shape and pitch
ontrol. a noise generator and an ADSR envelope shaper There is also a slow oscillator, a new pitch
ts to ensure tuning stability amongst its many features.

FHTER VER VCFAD] BNVELORE

complete — right down to the last nut and bolt and last 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 plugs 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 quality with
ready-built units selling for many times the price!

COMPLETE KIT
ONLY
£168.50 + VAT!

Comprehensive handbook supplied with all complete kits! This fully
describes construction and tells you-how to set up your synthesizer
with nothing more elaborate than a multi-meter and a pair of ears!

WE'VE MOVED!

NEW FACTORY UP!
PRICES DOWN!

TRANSGCENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER
ANOTHER SUPERB DESIGN BY SYNTHESIZER EXPERT TIM ORR — PUBLISHED IN ETI

The Transcendent DPX is a reall
reed sound — fully polyphonic,
straightforward piano or a honk

y versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simultaneously. On the first there is a beautiful harpsichord or
i.e. you can play chords with as many notes as

sounds — just like an acoustic piano. The digitally controlled multiplexed system make:
There is a master volume and tone control, aseparate control for the br:
comes in only after waiting a short time atter the note is struck for evi

s practical touch sensitivity with the complex dynamics law necessary for a high degree of realism.
ass sounds and also a vibrato circuit with variable depth control together with a varable delay control so that the vibrato
en more realistic string sounds.

ROWERTRAN A

Eopnetsze 2037 X 1507 x 50" o337 wom) - COMPLETE KIT ONLY £299.00 + VAT!

To add interest to the sounds and make them more natural there is a chorus/ensemble unit which

PN Is a complex phasing system using CCD (charge coupled device) analogue delay lines. The
overall effect of this is similar to that of several acoustic instruments playing the same piece of m

usic. The ensemble circuitry can be switched in with either strong or mild effects.
As the system is based on digital circuitry digital data can be easil

Y y taken to and from a computer (for storing and playing back accompaniments with or without pitch or key change, computer
composing etc., etc.)

Although the DPX is an advanced design using a very large amount of circuitry, much of it ver

! y sophisticated, the kit is mechanicaily extremely simple with excellent access to all the circuit
boards which interconnect with multiway connectors, just four of which are removed 1o separ;

ate the keyboard circuitry and the panel circuitry from the main circuitry in thé cabinet

The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide|
more parts before plugging in and making great music! When finished you will possess an instrument comparable in perf

POWERTRAN

). nuts, bolts, etc . even a 13A plug — you need buy absolutely no
ormance and quality with ready-built units selling for over £1,200!

ORDERING INFORMATION AND MORE KITS

incLuping THE EILAIGR RIolYS on PAGE 8
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I you want to get started in microcomputers - START
. HERE!

£69

plus VAT

Microtan 65 is the most adyvanced,

most powerful, most expandable,

microcomputer available ~

: also happens to be the 30&
cost effective!

from

Available as a kit,
or assembled and tested.

An IDEAL educational aid.
FEATURES

® Based on the powerful
6502 microprocessor.
@ Superb 1K monitor -
TANBUG
®» 1K RAM for user program,
stack and display memory.
@ Expands into a system.

The TANGERINE MICROTAN 65 is a 6502 based micro-
computer.  The MICROTAN 65 includes a 6502 micro-
processor, a superb 1K monitor TANBUG, 1K RAM,
and "a V.D.U. section which produces an alphanumeric
display on an "unmodified domestic T.V. receiver
of 16 rows by 32 characters. There are two optional
I.C. packs, one provides the MICROTAN 65 with
lower <case alphanumerics (making a total of 128
displayable characters) and the other providing
chunky graphics (64x64 pixels).

STOP PRESS
72 Key ASCII
Keyboard including numeric—
keypad — £49 plus V.A.T.

@ 136 page, software/hardware

users manual.
For comprehensive

Gmozzmm.\vm N.Q >Z CZ!\SQD:H\WD DO\/\#WMﬂ\m .\./\ \Nmmm\/\mm information, price list
. . . . . and details of all
Expansion is via TANEX. In its minimum configuration TANEX offers 1K RAM, cassette interface, MICROTAN products,
16 parallel I/0 lines, a TTL serial I/0 port, two 16 bit counter timers, data bus buffering send coupon & 12p stamp
and memory mapping. Fully expanded TANEX is powerful, offering 7K "RAM, 6K ROM, 8K Microsoft without delay.
BASIC; 32 parallel I/0 lines; two TTL serial I/0 ports; a third serial 1/0 port with RS232
20mA loop. Full modem control and 16 programmable baud rates; four 16 bit counter timers, I |
cassette interface; data bus buffering and memory mapping. Even in miniménm configuration TANEX Name

is suppliéd fully socketed. Address
FOREHILL, ELY, CAMBS.

| giid] TEL. (0353)3633
COMPUTER SYSTEMS LIMITED y

* Reference Number 29

ETIMAY 1980
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BEWARE! RADIO ALTIVITV &

The new MK I FM tuner
sitting under the Dorchester
muitiband AM/FM tuner

New 944378:-2, the last
word in stereo decoders
with the KB4437/4438.

Revisions to the Mark 111
include a centre zero
tuning indicator meter

and silent

preset

switching Lt
Choosing the products to advertise each month can be quite a task at AMBIT,
since we tend to introduce at least one new line per week. So it is nearly
impossible to say all we would like in this space - other than to bring you as MODULE NEWS
far up to date as possible with current events. The major medium for finding We are at last able to quote for quantities of our modules. following a program of
out about what we have to offer is our unique catalogue system, and we ask standardization and revision to speed manufacture and test. The following types are
that you invest in a copy of parts 1,2 & 3 since many questions we are asked the results of the standardization program:
can be readily answered by reference to these. umM1181 § varicap MOSFET input VHF band 2 tunerhead £12.00 inc
Each part costs 60p, or £1.60 for afl three current editions. 911225 A High Performance FM IF system, with switched BW £23.95 inc
We are also launching a new and greatly elongated version of our PRICE LIST, 911226 B Single BW filters, single tuned detector £14.85 inc
which now includes a large number of quantity listings, and many items not 91072 A DC tuned and single pole switched MW LW tuner £14.43 inc
previously listed. The new style price list is a quick reference short form 91072 B As type ‘A’ but with either SW1 or SW2 band £15.90 inc
10 our general catalogues - available FOC with a large (A4) SAE please. 92242 A Combined LW/MW tuner, with FM IF detector section  £29.00 inc

92242 B As 82242A but with 5-10MHz SW section £34.00 irc

As a result of the soaring price of oil - and the subsequent huge increases
in the cost of wax for Mr Tom Jackson's famous moustache, the Post
Office have increased their charges (Feb. 4th). Accordingly, our standard
cover charge has been increased to 35p per order (CWO).

All are supplied housed in screened metal cases 97x56x24mm, with all connections
along a single edge, suitable for verticle or horizontal mounting.

Previously advertized units are still avaitable - although there may have bpen some
price changes in the latest edition of the Price tist {Date Feh 801 A separate feafiet
covering the new range of modulesis available from April 80, with an A3 SAE please

\ 1
tnmpnnEnTS 4 NEW LINE : ALPS switches and rotary potentiometers With a general catalogue that's over
’ 3 inches thick, we cannot begin to offer a comprehensive list of what we can offer - but we are

already stocking the keyboard switches, keyswitches, pushbutton switches ete. In particular, the

DIGITAL FREQUENCY READQUTS / SYNTHESISER SYSTEMS pushbutton switches really put all others in the shade (schadow?) when it comes to quality and

price. A special new shortform 1s being prepared {and may be ready when you read this). AH the

. . P L potentiometers and switches you could ever neéd from a single source Keypad switches cost as
Ambit has the biggest range of digital frequency readout systems for various little as 15p ea (1 off), with a range of two part caps for easy ledgending. You must see the

applications in Bfoadcast and Communications. Prices range-from £18.50 for a shortform catalogue (30p) and our new pricelist for full details of this huge range of components
complete AM/FM broadcast frequency display (kit of DFM2). Most are detailed | a_—
in the latest catalogue.

TUNING SYNTHESIZERS are also heavily featured, and we offer our first
complete system covering MW/ LW/ SW2 and M based on Hitach: parts. The
unit is retrofittable to voltage tuned radio systems - and will shortly be incorp-
orated in a complete tuner project. Cost for the synthesiser will be circa £40
A versatile communications system based on the new Mullard 2 1C system is
nearing completion, together with 16 station CMOS memory and optical shaft
encoder system with fast tune facility. Synthesiser circa £70, memory £50.

Keyboard switch

Latest semiconductor news: AMBIT SHOP NOW OPEN SCK41505
{ CMOS, TTL and LPSN TTL are in stock {ask for our OSTS price leaflet). Some af the We are gradually getting our caller sales area sorted out, typ 6m ops
very popular types are still “difficult” but we have things like 40115, 4017s at the time with displays of the products on offer and a browsers 23p each {1-24)
of writing. corner to sit and study data/catalogues. Call in next time
RADIO ICs - - -interesting developments here, we now have the Hitachi HA11225 and the you are in the area - parking outside the door.
HA12412 ultra high specification members of the CA3089E family. The PLESSEY SL1600 }
ranga now includes the SL6600 high performance PLL NBFM IF and detector. COMPUTER CAPA_BlLlTIES = T
CA3089E 211 HA1197 161 SD6000 ° 431 SL1610 1.84 SL1626 2.80 Ambit has been keeping a low profile on the sublact o
CA3189E 2,53 CA3123E 161 TDA4420 253 SL1611 184 SL1630 1.86 A L T O T ST O Tl
HA1137W  1.95 TDA1072 3.09 MC1330P 1.38 SL1612 1.84 SL1640 2.17 isylprojsctiwe, °”f‘“ Wit M*’Uhm"“?"‘ doeskro e
HA11225 2.47 TBA651 2,53 MC1350P 1.38 SL1613 217 SL1641 2.17 g“;;e i lthe "";"V : P’;’;“S‘“g | — 5”“”' Pl‘“‘“"g Su'
HA12412 281 TDA1090 3.51 KB4412 2.24 SL1620 2.50 SL6600 4.31 N;"Pugf"’.el: o ‘L" 4ng LlKean E""";"’”;F"’ clla ""-“
KB4420 1.95 TDA1220 ~ 1.61 KB4413  2.24 SL1623 2.80 SL6640 3.16 BeUty [and [expertise] 1spnow B0 oy My
TBA120S 1.15 TDA1083 224 KB4417  2.53 SL1624 377 SL6690 3.68 commercial basis. 280, 6800, 6809, 2650 ete.
KB4406 080 TDA1062 2.24 MC3357P  3.16 SL1625 2.50 MC1496 1.44 NEW LINE ‘- DC/DC+AC converters for fluorescent displays. TOKQ CPS series
TRANSISTORS : New lower prices, wider range, large stocks. Also the world's lowest noise 12v IN, ~20 and 3v AC out at 65mA. Thick film design £2.34 ea Qty. prices OA

audio devices (28C2546E and 2SA1084E) first from AMBIT of course. Power MOSFETs &

all sorts of other devices. Our 3SK51 MOSFET replaces the 408XX and 40673 families. GENERAL INFORMATION

BC237-8.8 0.092 25C1775 0.207 2SA1084E 0.368 BF256 0.437 BFY20 1.03
BC307-8-9 0.092 25A872A  0.207 2SC2547E 0.391 2SK55 0.368 BF224 0.253
BC413-5 0.115 2SD666A  0.345 2SA1085E 0,391 2SK168 0.402 BF274 0.207
BD414-6 0.126 2SB646A 0.345 2SK133 6.32 .35K51 0.62 BFT95 1.138

Ambit stocks the following ranges of ts for
ex-stock volume delivery: SIGNAL COILS, CERAMIC,
MECHANICAL and CRYSTAL FILTERS. RADIO ICs
for AM/FM/SSB, TOROID CORES FOR RADIO and

BC546-556 0.138 25D760 052 25)d8 6.32 3SK60 0.667 VNEBAF 1.092 EM! FILTER CIRCUITS, INDICATING AND PANEL
BC550-560 0.138 2SB720  0.52 2SK135  7.20 BF960 -1.426 2N4427 0.977 METERS. AUDIO 1Cs. RF TRANSISTORS, FETS
BC639-640 0.265 2SC2546E  0.368 2SJ50 7.28 3SK4B  1.426 J176  0.747 ; ; ; "

MOSFETS, DIODES {PIN,VARICAP SCHOTTKY},
PASSIVE DBMs {like MD108 ete), IC SOCKETS,
LEDS, TRIMMER CAPS, SWITCHES, KEYBOARD
SWITCHES, TUNERHEADS, IF AMPS, AM RADIO
MODULES, etc etc

,"RADIO CONTROL: A special section for all RC fans. New and exciting stuff:
| KB4445/KB4446 : complete 4 channel RX/TX dig.prop IC pair RF&control in one 4.75pr
MSL9362/MSL9363 logic section of a four channel dig.prop link, with switch opt. 3.75pr

NES044 : Signetics versatile 7 channel encoder, suitable for mixing etc. £2.14 ea

NES544 Signatics famous servo driver IC £2.07 MC3357P as used in RCME design £3.16 ea
AMBIT RCRX4 - RCME FM system compatible, complete RX kit with box/connector NEW LINE : DVM176 - the definitive ICM7106 LCD DVM module. 3. digit £22.37 ea.
and AMBIT design screened front end with 27MHz ceramic filter £16.10 {(kit)
XTALS: FM pairs £3.74 (no splits} TX is fund. % op frequency, RX 3rd OT- 455kHz
AM pairs £3.57 (no splits. Both 3rd OT types, again RX IF at 455kHz

CATALOGUES 60p ea-, all’ three for £1.60 ’ CWO PLEASE : Commercial MA terms on application
PRICES SHOWN HERE INCL UDE VAT Goods are offered subject to availability, prices subject
POST/PACKAGE CHARGE NOW 35p to change - so please phone and check if in doubt.

INTERNATIONAL

CM161: LCD 12/24hr' alarm clock/dav/date/backlight {eq.RS308-499) 7mm digits £11.44 each
CM174: L.CD 12hr alarm clock/stopwatch/backhight with 30mm height digits £14.32 each

200 Ilnrth Service Road, Brentwood, Essex

TELEPHONE (STD 0277):230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG
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WATFORD ELECTRONICS

HE DIGITAL FREQUENGY METER with a Difference

* 0-150MHz in 5 ranges.
* Large 8-digit display for high accuracy
* Period and time interval facility.
* Unit counter up to 99,999,999
* 10MHz crystal timebase
Hold and reset buttons plus bull\ in PSU.

and more for less than half the price of an ordinary frequency meter. The
il s components including the displays, switches and transformer mounted
siced PC ooard. Assembly is simplicity itself especially since interwiring has
-ed. Tris is a high quality design and will make a truly professional digital
tnat any constructor will be proud to own.
e. Orly £64.50 Kit (P&P 65p). Probes: Optional extra £8.75

SWITCHES SLIDE 250V:

: o ) TOGGLE: 2A, 250V 1A DPDT 14p
. ASC iCogedlse imlr:';‘l:‘sg SPST 28p 1A DPDT c/over 18p
e DPST 3ap | wADPOT

KEYBOARD SRL DPDT
Tupe 75 Latching 125 | DPOT 38p | 4pole2way
Ony £39.95+ SRM DPDT 4polewn/oft  B4p” §  pysH BUTTON
fro: dates Momentary 125 SUB-MIN TOGGLE g:gg:;;l{.d con
SP changeover §9p SPDT c/over 85p
SPSTon/oft  54p | pporgTi’  geh

SPST biased 85p
DPDT 6 tags 70p

MINL Non Locking

Ax 4" Keypad 1B K DiL SWITCHES DPDT centre off 79p Push to Make
Reect Mgd?? zCiheys 4.way SPST 110 .DPDT Biased  115p Push Break
e 6-way SPST 120 Push to c/over
Extremely reiiabie. Only 8-way SPST 145
. ROTARY Make your own multiway Switch
Stop Shafting y. Accom-
modate up to § Wafers 90p
Mains Switch DPST to fit 40p
Break Before Make Waters, 1 pole/ 12 way.
2p/6way. 3p/4 way 4p/3I way. 6p/2 way
ASTEC RF Modulators RELAYS Sép
250 RL6 SPCO 175 Spacer and Screen ép
Speciai Widebandwidth RL6B DPCO 215 ROTARY: (Adjustabie Stop)

for Computers 470

1 pole/2 10 12 way, 2p/2 to 6 way, 3
Sound Modulator 250

pole/2 to 4 way, 4 pole/ 2 to 3 way
ROTARY: Mains 250V AC. 4 Amp

TRANSFORMERS (Mains Prim. 220-240V) 1
GRYSTALSH 6-0-8V; 9:0-9V; 12-0-12V 100mA 95p ALUM.
isokit 3m9 | 3VA:G:-6v 0.6V (PCB mouning) 150p | BOXES METERS
S 323 | BVA: BV-5A BY-SA SV-4A'9V- 46 12V-3A | WITHLID
395 | 12V-3A; 16V-.25A 15V..25A 15p p |FSD
302 | 12V: 4.5V-1.3A 4.5v-1.3A; 6V-1.2A 6V- 1 Eyl I 54 | BOxabx
323 | 12V-5A 12V-BA; 16V-.4A 15V.-4A; 20V-3A | -2%xBlx1t%” 35mm
323 | 2ov.3a 235p (20p p&p) 72 | O50pA
1'843oMH; 362 | 28VA: BV-1.5A 6C-15A: 8V-1.3A 9V-1.3A; | 4daier 72 | O-100pA
24576mi. 362 | 12V-1A 12V-1A; 15V-8A 15V-8A; 20v-.6A | ‘4x2%x1ve” 70 | O-S00MA
2aveem " 323 | 20v-6a 320p (45p pp). | -4x5%x1%" 88
357954M 185 | SOVA: BV-4A 6V.4A; 9.2 5A9V-2.6A; 12V.24 | 4x2vax2® 72
1000MH: 299 | 12V-2A; T5V-1.5A 15V.1 5A; 20V-1.2A 20v- | x4’ 98

1.2A; 25V 1A 25V-1A; 30V-.8A 30V- BA Bxd4x2" 108

3685p (50p pRpl. | 7sx2” 145
A p (50p pp L
50:,‘3“6;9” 355 | 100vA: 12v-4A 12v.8A; 15v-3A 15V-3A; | @x6ea’ 188

S185M 323 | 20V-2.5A 20V-2.5A: 30V-1.6A 30V-1.5A] | 10x:3" 210
6.5636M 200 40V-1.25A 40V-1.25A; 50V-1A 50V-1A 695p 10x4'4x3" 176
7.680M 323 | (60p p8p). (N.B. p&p charge 1o be added above 12x6x3" 215
8.86723M 323 | Ournormal postal charge.) 12x8x3" 265

iojotts - 323 VOLTAGE REGULATORS OPTO
e~ 3a2 | 1A 103 + e —ve LEDS with Clips 445p each
14.3181MHz 300 6V 7805 145p 7905 220p | TIL209 Red
A ‘ 12V 7812 145 TIL211 Grn. 17
18MHz 323 P 7912 220p
P nziaven 18 A ST

18432m 323" | 19V 7815 145
oA 3231 1sv 7818 145p -

27 648M 323 1A 70220 Plastic Casing

TiL220.2" Red 14
2" Green, Yellow -
or Amber 18

S0uA
0-100uA
0-500uA

480MHz 323 | 5V 7805  65p 7905 75p
100.00MH: 323 § 12v 7812  65p 7815 yon | Suare e Red e 595p sach
——r—— ;g¥ ;g:s g:p ;g‘}g ;:l’ D271 Infra Red 40
5 s 4 ctor 90
ETI Progefns‘ 24V 7824  68p » ?FH 220'510a; i :8
Parts available 32 e Re 7 Segmant Displays
for: Click 100mA  TO92 Plastic Casmg TIL78 Detector 70 TIL;g';‘ pigyel
- sV 78105 30p 9L05 65p | BARGRAPH. Red 10 "
Eliminator TIL312.3"” CA
6V 78162 30p — | segments 225 i
DFM2000 - TIL313.3 CC
8v 78L82 30p L5400 255 14321 5" Ca
Freguency 12V 78112 30p 7912 6sp} ocr7y 120 513%5 5o ce
Meter, 15V 78L15  30p 79L15 - 65p | ORPi2 63 i
. 01704 .3" CC
DM300, | 1oRess DL707 13" CA
5 LM30OH 170p  LM327 270p’| an5777 as -3
Audiophile LM305H 140p  (M723 38p DL747 6" CA
Amp, 60W LM309K  135p  TAASS0 50p ISOLATORS END357iRed
Amgplifier LM317K  350p  TBAG25B 95p] w74 4g -3 Green CA
‘Systemn. Send IM323K 650p  TDA1412 15! TIL111/2 gs 6" GreenCA
LM325N  240p  78HO5 +5/5A505p[ TiL114 95 )
fs:f;'" SP. | im326N 240p °l niz 110 LCD 3% Digit
s Bargraph 225 LCD 4 Digit
15299 420 | LS670 270 | 4036 365 | 4078 30 | 4501 28
£S300 175 | LS673 750 | 4037 115 | 4081 88| 4502 125
15302 175 | LS674 850 :833 1 ; 8 iggg g - 4503 75
LS320 270 360 . 4606 75
1S323 450 CMOS* 4040 105 | 4086 90 | 4507 60
15324 200 18 | 4041 80 | 4089 1501 4508 325
15325 320 4001 18 | 4042 80 | 4093 89 | 4510 . 99
1326 330 | 4032 24 | 4043 o5 | 4004 240 | 4511 150,
15327 315 | 4006 g2 | 4044 g5 | 4095 105 4542 98
15346 185 | 4007 4045 175 | 4096 106 | 4513  22%
15347 150 | 4008 82 | 4046 130 | 4097 380 | 4514 265
15348 190 | 4009 a0 | 4047 98 4098 115 4515 299
15362 188 | 4070 ag | 4048 65 | 4099 190 | 4516 120
15353 185 | 4017 24 | 2049 as | 4160 125 | 4517 0
15355 85 | 4012 24 | 4050 a8 | a181 126 | 4518 105
15366 66 | 4013 as | 2051 80| 4162 125 | 4519 70
L5367 65 | 4012 as | 4082 80 | 4163 1256 | 4520 115
1S368 65 | 4015 8s | 4053 80 | 4174 130 | 4521 250
15373 180 | 4018 a2 | %054 130 | 4175 120 | 4522 150
15374 180 § 4917 a2 | %055 135 1 4194 1251 4526 150
15375 150 | 4918 ag'| 4056 135 | 4408 790 | 4527 180
L5377 188 | 4959 as | 4057 1900 | 4209 790 | 4528 120
15378 185 | 4020 g9 | 4059 575 4410 790 | 4529 175
15379 215 | 4021 105 | 4060 130 | 4411 1020 | 4530 89
15384 4022 o6 | 2061 1225 | 4412F 1520 | 4531 165
15385 420 | 4073 2 | 4082 995 | 4412v 1520 | 4532 140
L5386 85 | 4024 75 | 4063 120 | 4415F 4534 678
15390 140 | 4025 28 | 4066 58 | 4415v 850
15393 140 | 407 1m0 | 4067 430 ] 4419 320
13306 e | %021 48125 % | 4is om0 |
1539 199 .
[S388 278 28%3 1:: 4070 30 | 4435 1080 Fuli ASCHi coded 56 Key Keyhoargdz g
15399 230 | 1030 so | %071 25 | 4420 999} . .y
15445 140 | 40317 225 | 2072 25 | 4450 350 % 4" Keypads
LS447 195 | 403, 125 | 4073 25 | 4451 350 | RF Modulators
LSAgo :50 4033 175 ig;g g: ﬁgsF 55 Wideband Modulators
LS668 105
e 4034 210 | 000 a8 | 24%0v 750 Seund Modulators

ETI MAY 1980

x‘;y
Keep up to
date with the world’s finest
electronic kits—with the new Heathkit catalogue.
48 product packed pages contain
photographs and specifications of the widest
possible range of kits. Everything from doorbells
to digital clocks, multimeters to microcomputers.
Heathkit make it easy to build, easy on your
pocket, and, as with 13 million Heathkit builders
over 34 years, your success is guaranteed.
Make sure of your copy of the new Heathkit
catalogue. Send the coupon today, plus 25p in
stamps : and beat the demand.

To Heath Electronics (U.K.) Limited, Dept (E.T.5.),
Bristol Road, Gloucester, GL2 6EE.

Please send me a copy of the new Heathkit catalogue.
I enclose 25p in stamps.
Name

Address

ETS5.

N.B.If youare already on the Heathkit mailinglist you will
ﬁ‘(’)‘:g;"gf‘ atuomatically receive a copy of the Heathkit catalogue without s
F having to use this coupon. When you receive your
REE
] catalogue you will get details of this free offer.
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Sony Screen
Machine

ne of the more significant

product releases this month

was the new Sony C7 video
recorder, It has several features
which mark it out as the best
design yet for home usage. Al-
though Sony themselves placed
great emphasis upon the solenoid
controls and IR Control System
these will bring little more than a
yawn to the lips of anyone with
the faintest claim to technical
knowledge.
* Of far greater interest will be
the superbly conceived set-up
procedure (under MPU control)
and the versatile times.

Tuning in most VCRs is both
time consuming and patience
destroying. The C7, once locked
to the set with a panel control,

will automatically search the
band looking for stations and
load any it finds into pre-set

locations for easy user access.

(it’s about
time someone
did something
like this anyway).

Curious too fis %
the lack of eulogy
over the picture qua-
lity- which far out- ¥
stripped its competitors,
being all but indistinguish-

off, to twenty times normal
speed. Finding the exact spot you
seek is thus facilitated. Freeze
frame and slow-motion are also
lurking in the circuits.

The C7 will sell for little more
than present machinery and is far
more refined in several important
areas. Should do well.

able from
broadcast. Some new
features are provided to help
use this, however, like a picture
search mode which will accelerate
the tape, in vision with the sound

B

Universal
Test Socket

Fl have developed a new test

socket called the Textool
GRID ZIP. 1t can be either PCB
mounted or fixed to front panels
using mounting screws. The ma-
kers claim an operating life of
greater than 25,000 insertions,
and one economy feature is the
ability to mount more than one
device - per socket plate, and
spare plates can be supplied to
increase the utility of the socket.

You can use this test socket
with any standard or non-stan-
dard device if the leads fit within
a 14 x 21 grid (on 0.1” lead
centres). The socket consists of
a top plate with guide indenta-
tions on a 0.1 grid, a camplate
to provide the Zero Insertions

Pressure clamping operation and
a base plate holding the plated
beryllium _copper contacts. So,
once the top plate has been
drilled to take the device leads,
contacts are placed in the desired
locations in the base plate and the
cam assembly is dropped onto
them. The resulting ‘sandwich’
is held together by eight screws
running through the edges. In use
this means that a device is simply
dropped onto the pre-drilled
holes and the clamping lever is
flicked down to clamp the con-
tacts onto the device leads, so no
strain is put onto the device
and good electrical contact is
ensured, this in turn means
extended contact life. Average
contact resistance is less than
0.005 ohms. In a production
situation, incorrect insertions are
virtually eliminated as there is
only one set of socket holes.

Micro-Data Systems’ 3 digit panel meter combines economy with high
performance. Accuracy is 0.05% with resolution to 100 uV and the
scale allows four digit resolution of quantities up to 4,000, rather than
the 2,000 to which other units are limited. A 5 volt supply is required.
The naked PCB construction incorporates a red fitter, enabling direct
panel mounting without the need for a separate bezel. Prices are from
£19.95 (one off) down to £14.95 each, if you can find a use for fifty
of them.

Further détails from Micro-Data Systems, Office Suite 1, Coach
Mews, The Broadway, St. Ives, Huntingdon, Cambs PE17 4BN.
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of calls every day from readers
asking for technical help. Our
receptionist is unable to accept
these calls.

Unfortunately we are unable
to answer technical questions by
telephone. If you are having
problems with an ETI project,
please write with full details

Technical Queries

We've had an impassioned plea
from our automatic tele-
phone answering machine (our
receptionist) about an item which
we published some time ago in
Digest. Aithough we have suspen-
ded our telephone answering

service for ETI technical queries,

we are still receiving a number

and enclosing a stamped, add-
ressed envelope.
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CHROMATHEQUE 5000

was

POWERTRAY

Panel size 19.0'' x 3.5". Depth 7.3"

Chromatheque 5000

POWERTRAN

EFFECTS SYSTEM
COMPLETE KIT
ONLY

£49.50 + vam

5 CHANNEL LIGHTING

Thes versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the -
hghts is comprehensive to say the least. You can run the unit 3s a straightforward sound-to-light or have it strobe all the lights at a speed dependent upon music level or front panel control
or use the mternal digital circuitry which produces some superb random and sequencing effects. Each channel handies up to 500W and as the kit is a single board design wiring is minimal

and construction very straightforward.

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

DE LUXE EASY TO BUILD LINSLEY HOD
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 Hi-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

All kits also available as separate packs (eg PCB, component sets, hardware sets eic).
Prices in our FREE CATALOGUE.

T20+20 20W STEREO AMPLIFIER £33.10+ VAT

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

Above 2 kits are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet, cable, nuts, bolts, etc and full instructions — in fact everythingl Matching TUNERS

"~ THIS MONTH'S | |
FRONT COVER FEATURE!

The BLACK HOLE designed by Tim Orr, is a powerful new musical effects device for processing both natural and
electronic instruments, offering genuine VIBRATO (pitch modulation) and a CHORUS mode which gives a ‘spacey’
feel to the sound achieved by delaying the input signal and mixing it back with the original. Notches (HOLES),
introduced in the frequency response, move up and down as the time delay is modulated by the chorus sweep
generator. An optional double chorus mode allows exciting antiphrase effects to be added. The device is floor standing
with foot switch controls, LED effect selection indicators, has variable sensitivity input, has high signal/noise ratio
obtained by an audio compander and is mains powered — no batteries to change! Like all our kits everything is
provided including a highly superior, rugged steel, beautifully finished enclosure.

COMPLETE KIT ONLY £49.80 + vAT (single delay line system)

De Luxe version (dual delay line system) als available for £569.80 + VAT

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

Featured as a constructional article in ETI, the MPA 200is 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 volume control. Mechanically the MPA 200 is simplicity itself with
minimal wiring needed making construction very straightforward. - .

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

COMPLETE KIT
ONLY

SR D Y e R £49.90 + vaT!

Wil g "9 "0 0 "9 -8 -8 -0 A e

s O O O Os CHROMATHEQUE 5000
Panel size 19.0’' X 3.5". Depth 7.3"' PERFECTLY!

NEW FACTORY ON SAME INDUSTRIAL ESTATE
ADDRESS AND PHONE NUMBER UNCHANGED

our caTaLoGuE1s FREE! wriTe or pHoneE NOW!

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER, HANTS SP10 3NM (STD 0264) 64455

® .. INERMATIONA 2

YOI 2434

N \":1 s’

PRICE STABILITY: Order with confidence. Irrespective of any price changes we
will honour all prices in this advertisement until July 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 £1 handling and
documentation.

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

SECURICOR DELIVERY: For this optional service {U.K. mainland only) add £2.50
(VAT inclusive) per kit.

SALES COUNTER: If you prefer to collect kit from the factory, call at Sales Counter,
Open 9a.m.-12 noon, 1-4,30 p.m. Monday-Thursday.
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Your Commodore PET System

The Commodore PET is Britaink best selling microcomputer
B 1d the most popular choice in every field:-

% In Education for teaching Computer Science

4 i

Ot le

MICRO-
COMPUTER
FROM £550.

and as a'teaching aid for other subjects.
% In Science and Engineering for solving

probléms and for monitoring laboratory
i equipment.
% In Business the PET system
can be put to a wide range of
functions including Payroll,
Accounting, Statistical
Analysis, Stock Control and
Word Processing.

ast of is attactons the price of a PET - from £550 fo asell cn tained unit, to under £2.500

for the complete system including Floppy Disk Unitand high-speed Printer. Ask vour nearest
Commodore dealer below for details about Commodore hardware, software and training eourses.

OurDealer' Network

LONDON

Capital Computer Systems,
W1.637 5551
ACE (by Top TV Ltd], SW1.7301795
Micro Computer Centre,
SW14.876 6609
Logic Box Ltd, SW1.2221122
Sumiock Bondain Ltd, EC1. 250 0505
Da Vinci ComputersLtd,
NW4.2029630
L & J Computars, NW9. 204 7525
Adda Computers, W1. 4D8 1611
€SS Business EquipmentLtd,
£8.2549293
Advanced Management, EC2.638 9319
Metyclean Ltd, SW1.828 2511
Microcomputation,
Southgate. 882 5104
T.L.C. World Trading Ltd, WC2.839 3894

HOME COUNTIES

OrchardElectronics Ltd,

OXON, 0491 35529
D.L.Chittendenitd, CHESHAM. 4441
J.R.Ward Computers Ltd,

MILTON KEYNES, 562850
Dataview Ltd, COLCHESTER, 78811
South East Computers Ltd,

HASTINGS, 426844
Symtec Systems Ltd,

SQUTHAMPTON, 38868
Alphascan Ltd, BANBURY, 75606
Super-vision, SOUTHAMPTON, 774023
Milthouse Designs Ltd,

ALTON,{042) 050374
Micro Facilities Ltd, MIDDX, 979 4546
DDM, BRENTWOOD, 230480
StuartR. Deanitd, SOUTHEND, 62707
AlphaBusiness Systems,

HERTFORD, 57423
HSVY Microcomputers,

BASINGSTOKE, 62444
HSV Microcomputers,

SOUTHAMPTON, 22131
RUF Computers (UK},

BURGESSHILL, 45211
Wego Computers Ltd,

CATERHAM, 49235

10

T.& V. Johnson, CAMBERLEY, 62506
T.& V. Johnson, OXFORD, 721461
Petalect Electronic Services Ltd,
WOKING, 23637/21776
BusinessElectronics,
SOUTHAMPTON, 738248
AmpliconMicro Systems Ltd,
BRIGHTON, 562163
BromwaliData Services Ltd.
HATFIELD, 60980/64840 -
MMS Computer Systems,
BEDFQRD, 40601
Isher-Woods, LUTON, 416202
Sumlock Bondain, NORWICH, 26259
CSE {Computers), READING, 61492
Oxford Computer Systems,
WOODSTOCK, 811976

MIDLANDS &
STH. HUMBERSIDE

Taylor Wilson Systems Ltd.
KNOWLE. 6192

Betos (Systems) Ltd.
NOTTINGHAM 48108

Holbrook Business Systems,
DERBY, 368088

Lowe Electronics Limited,
MATLOCK, 2817

Davidson-Richards Ltd,
DERBY, 366803/4

Arden Data Processing,
LEICESTER, 22255

Tekdata Ltd, STOKE-ON-TRENT, 813631

C.S5.M. Computer Systems,
BIRMINGHAM, 360 6264

& Leisure Micr S,
KENILWORTH, 512127
Caddis Computer Systems Ltd,
HINCKLEY, 613544
Allen Computers, GRIMSBY, 40568
CPS (Data Systems) Ltd,
BIRMINGHAM. 707 3866
Camden Electronics,
BIRMINGHAM, 773 8240
Cliffstock {Computer Systems} Lid,
WOLVERHAMPTON, 24221

YORKSHIRE &
NTH.HUMBERSIDE

Microprocessor Services,
HULL,0482 23146

Microware Computers, HULL, 562107

Camputer Workshop, LEEDS, 788466

Hallam Computer Systems Ltd,
SHEFFIELD, 663125

Ackroyd Typewriters Ltd,
BRADFORD, 31835

Oatron Micro Centre,
SHEFFIELD, 585490

Yorkshire Electronics Service Ltd,
MORLEY, 522181

Sheffield Computer Centre,
SHEFFIELD, 53519

NORTH EAST

Dysen Instruments, DURHAM, 66937
Currie & Maughan,

GATESHEAD, 774540
Wards Office Supplies,

GATESHEAD, 605915

Tripont Associated Systems,
SUNDERLAND, 73310

Newcastie Computer Services.
NEWCASTLE UPON TYNE,
{0632} 615325

SOUTHWALES &
WEST COUNTRY

Computer and Design,
BROADSTONE, 0202 697341
A.C.Systems, EXETER, 71718
Computer Supplies {Swansea),
SWANSEA, 230047
Sigma Systems Ltd, CARDIFF, 21515
Devon Computers, PAIGNTON, 526303
Bristol Computer Centre,
BRISTOL. 23430
J.A.D.Integrated Services,
PLYMOUTH, 62616
Sumlock Tabdown Ltd, BRISTOL. 26685
Radan Computational Ltd,
BATH, 318483
T.& V. Johnson Ltd, BRISTOL, 422061

NORTH WEST &
NORTH WALES

B.&B.Computers Ltd, BOLTON. 26644
Megapalm Ltd, CARNFORTH. 3801
Tharstern Ltd, BURNLEY, 38481
Fylde Business Machines Ltd,
PRESTON, 731901
Preston Computer Centre,
PRESTON, 57684
RPL Microsystems, DOUGLAS. 4247/8

LIVERPOOL

Microdigital, LIVERPOOL, 227 2535
Rockliff Brothers Ltd,
LIVERPOOL, 5215830

MANCHESTER

Cytek {UK) Ltd,
MANCHESTER, 832 7604
Executive ReprographicLtd,
MANCHESTER. 2281637
Sumlock Manchester Ltd.
DEANSGATE.{0618)834 4233
Computer Workshop,
MANCHESTER, 8322269
Professional Computer Services Ltd,
OLDHAM. 061-624 4065
D.Kipping Ltd, SALFORD, B34 6367
Catlands Computers Ltd,
WHLMSLOW 527166

SCOTLAND

Microcentre. EDINBURGH, 225 2022

Thistle Computers, KIRKWALL, 3140

McAllister Business Equipment,
EDINBURGH, 336 2402

IRELAND

SoftechLtd, DUBLIN, 784739
Medical and Scientific,

LISBURN. 77533
*¥Thisisalistofdealers
participating in associated
advertising and nota full list.

rcommocdcore

We made small computers big business.
Commodore Information Centre, 360 Euston Road. NW1 3BIL..01-388 5702
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NEWS: Raven On

ion of Ford motor cars and integrated circuit production. The graphs
clearly show that production costs are related to the accumulated
experience. | would imagine this can be repeated using a host of
other products, washing machines for example, which offer a simi-
lar picture.

Making Bubbles

The accumulated expertise of chip manufacturers has been
most significant in solid state memories with the rapid development
of random-access and read only memories, charged-coupled devi-
ces and magnetic-bubble memories. Storage capacities of memory
devices will continue to increase through 1980. However, an end is
in sight to the straight-line growth curve of semiconductor memory
densities. Instead of memory capacity doubling every two years this
will stretch out to three and four years now that the limits of optical
lithographhy are under pressure.

One of the most exciting developments which has been pro-
gressing quietly during the past few years is bubble memories.
Already announcements are being made of quarter-million-bit
bubble memories which could be followed by a megabit device this
year and then a 4 megabit memory in the mid 1980’s. Bubbles will
soon begin to encroach on markets now dominated by the other
technologies. With the larger storage densities and the non-volatile
memory, this means data can be retrieved even after power loss.
Bubble memories occupy less space than either semiconductor
memories or floppy discs for the same storage capacity. Access
times are in milliseconds which is comparable to other magnetic
storage devices but very much slower than semicondu<cior
memories.

At present bubble devices cannot provide portable storage
which means a chip cannot be removed and filed away then later
plugged into another system. With present costs and performance
characteristics, magnetic bubbles seem to pose the biggest threat to
storage systems between 300,000 and 3 million bits of data storage.
They will threaten the lower end of the tape cassette, floppy disc
and fixed-head disc markets. The fabrication and operation of
bubble devices was for a long time quite a mystery to me which has
prompted me to write about them. it is almost as difficult to accept
as the holes theory was when learning about transistors.

Most magnetic bubble memories use a magnetic garnet crystal
grown on a non-magnetic substrate. When no magnetic field is
applied to the magnetic garnet film, domains in the thin film form
serpentine patterns of upward (positive) and downward (negative)
magnetization. It is possible to actually see the magnetic patterns
using red light and polarising microscope, which greatly simplifies
development work. When a magnetic field is applied by sandwich-
ing the chip between two permanent magnets, the magnetic bias
expands domains in the bias direction and shrinks those polarised
in the opposite direction. At a certain field strength, the serpentine
patterns shrink to small cylindrical magnetic domains or ‘bubbles’.
Typical bubble diameters range from 2 to 30 micrometers deter-
mined by the material and the bias.

i g

BUBBLES FORMED FROM

DOMAINS

pOMAINS

Fig.2(a). serpentine patterns occur naturally in the crystal.

(b) the bubbles form from domains when a bias is applied, from a
permanent magnet.

(c) the bubbles move around under the chevrons when a rotating
field is applied.

100

PHOTO 2 (top): the channel following metal deposition.
PHOTO 3 (above): breakdown! The overhang has collapsed.

In memory or logic devices the bubbles can be used to repre-
sent data, since the presence of a bubble can signify a binary 1 and
the absence of a bubble can signify a binary 0. Bubbles can be
generated by altering the bias field with a current pulse through a
small conductive loop deposited on the chip. The current pulse
produces a magnetic field opposite to that of a bias field thus
producing a new bubble. Conversely, bubbles can be annihilated
by applying a focal field in a direction aiding the bias field. New
techiques in magnetic bubble technology will eliminate the bulky
field coils and permalioy layer by using a pair of conducting layers
instead of magnets to move the bubbles. These and other improve-
ments will further reduce the size, weight and manufacturing cost of
bubble memories and will also speed data flow and increase bit

densities. E'"
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COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS

*CP/M
*BASIC
*PASCAL

THE
TRITON

COMPUTER

TRITON IS IMPRESSIVE'

PRACTtCAL COMPUTING REVIEW DEC. 79.

=

c P/ AVAILABLE NOW FOR
TRITON
Disc op-rnmg system complete with text editor,
Y utilities and complets file
manooom-m Mcko- Triton fully CP/M compatible and
able to run CP/M based softwars. Triton will support up to
four 5} or 8" drives single or double density full CP/M
software user group facilities available. SAE for detalls.
CP/M Disk + manuals (6) £75.00

TRANSAM BDSO PRINTER L

K T T T T T T

TRITON

COMPUTER
SYSTEM.

Designed for ease of construction and flexibility.
Kits come complete and all components and
software are available separately. UK designed
and supported. Fully documented hardware and
software and a totally flexible approach to system
building. Powerful and easy to use system
monitors ~ a range of languages avaifable.
Firmware is Eprom based and upgrading from
one level to the next is easy.

VEEEIIEU L EILOITUIORRIEIIEEIEINOIEIOEILIELEIIRISIEIIE BT RIEEIINIIINE,

L5.2 with 1.5k monttor 2k basic
L7.2 with 2k monitor 8k extended basic

L8.2 4k ed/ monitor 20k res Pascal £611
L9.2 CP/M disc based system

8k Ram Card Kit (2114 1)

8k Eprom Cards (Excl 8x2708)
Motherboard Expansion 8 slot
Trap-Res Assm/Edit etc (8x2708)
Transam BD80 81-Dir Printer
TVMIO Video Monitor 9"/

Eprom Prog (2708) kit

SEND FOR OUR CATALOGUE FOR FULL
DETAILS OF TRITON FEATURES!

£294
£409

p.o.a.
£97
£31
£50
£80

£595
£79
£29.50

FULL RANGE OF MICRO SUPPORT CHIPS IN STOCK

'SN74LS325N 266
SN74LS326N 2.55
SNT74LS327N 255
SN74LS352N 1.35
SN74LS353N 1.60
SN74LS365N
SN74LS366N
SN74LS3BIN
SN74LS368N
SN74LS373N
SNTALS3 74N
SN74L5375N
SN74LS37IN
SN74LS376N 1.32
SN74LS379N
SN74LS381N
SN74LS386N
SN74LS390N
SN74LS393N
SN74LS395N
SN74LS396N 1.70
SN74LS398N 2.76
SN74LS399N 1.80
SNTALS424N 4.60
SN74LS445N 126
SN74LS447N 1.26

SNTALS195AN 8§
SNTALSISEN 120
SNT4LSIITN 120
SN741522IN 126
SN74LS240N 220
SN741S241N 190
SN7415242N 190
SN74LS243N 19§
SNTALSIGEN 125  SN74LS244N 210
SNTALSIEIN 60 SN74LS245N 360
SN74LSI5EN 89 SNTALS24IN 125
SNTALSIBON 116 SN4LS24EN 198
SNTALSIGIN SN7415249N 130
SNT4LS162N SN741S251N 146
SN74LS163N SNT4LS253N

SN74LS164N SNTALS25IN

SN7415165N SNTALS258N

SN74LS259N

SN74(S260N 39
SN74LS261N 350
SN7415266N 39
SN741S273N 185
SN74LS279N 79
SN74LS280N 175
SN741S283N 130
SN74LS290N 1.0
SNT4LS293N 180
SN74LS205AN 220
SN7415208N 220
SN741S324N 180

SN74LSO0N
SN74LSOIN 22 SN74LS55N
SNTALSO2N 26  SN74LSB3N

| SN74LSO3N 28  SN74LS73N
SNTALSDAN SN74LST4N
SNTALSOSN 26  SNTALSTSN
SN74LSOBN SN74LSTGN
SN74LS0IN SN74LST8N
SNTALSTON “SN74LSBIAN
SN74LSTIN SN74LS85N
SN74LS12N SN74LS8EN
SN74LS13N SN74LSSON
SN74LS14N SN74LS91IN
SN74LS15N

SN74LS20N
SN74LS21N
SN74LS22N
SN74LS26N
SNTALS2TN
SNT4LS28N
SNT4LS30N
SN74LSIN
SN74LS33N
SN74LSI7N
SN74LS38N
SNT4LS4ON
SN74LS42N
SN74LS4IN

SNTALS4BN
SN74LS49N Im

SN7ALSE4N SN7ALST3aN

SN74LS139N li
SN74LS145N 120
SNT4LS148N 1.75
SNT4LSI5IN 85
SNT4LS153N 60
SN74LS154N 160
SNTALSI55N 126

SN74LS92N

SN74LS93BN
SN74LS95AN
SN74LS96N

SNTALS107N
SNT4LS109N
SNTALSI12N
SN74LS113N
SN74L5114N
SN74L5122N
SN74LS123N
SN74LS124N
SNT4LS125N
SN74LS128N
SN74LS132N
SN74LS133N
SN74L5136N

SN74LS1BIN 195
SN74LS170N 260
SN74LS173N 220
SN74L5174N 1.15
SN74LS175N 106
SN74LS18IN 2.75
SN74LS190N 1.76
SN74LS191N 1.768
SN74LS192N 146
SN74LS193N 1.76
SN74LS194AN 188

LSBBIN B!
SN74LS67ON 2.70

SUPPORY

2107 1.80
4115(58 for 8)8.00
4118 20.00
280P10 8.00
280CTC
18DAP10
Z80ACTC
EPROMS
1702
5204
2708
2518
2532

811598 180 50.00

DISK DRIVES & POWER SUPPLIES

SHUGART SA400 51" drive £205.00
SA800 87 drive £380.00

Power one unllly powar supplies
CP249 1x5

CP323 2x5 PSU

CP205 1x8" PSU

CP206 2 xB8" PSU

- TCL PASCAL CP/M COMPATIBLE

A standard Pascal compiler available on a resident {20k)
Eprom based configuration® ar available to run under CP/M
on 8" disc plus documantation. CP/M version £120,
‘P.0.A. TCL Pascal Manual and specification £6.50.

DILPLUG SDCKETS & SWITCHES

“0ILSKTS nIL!WITCNES
8DIL 5 401L

14DIL
180IL
1801
200IL
24DIL
28DIL
48DIL

14DIL
160IL
1801t
24014
28DIL
40DIL

SCOTCHFLEX
1ol 130
DL 160 24wZF" 620
200 280
ZERD INSERTION FORCE

DOUBLE DENSITY
$100 DISK
CONTROLLER

Suitable for Triton,

DPS-1, etc.

Built and tested

Will drive

Shugart compatible 8" or 5%"’.

Drives single or double sided Uses the 1781 chip and CPU
.independent crystal.

Manual 50p + SAE. BOARD £195.00 + VAT,

DPS.1 MAINFRAME - PASCAL SYSTEM

ITHACA
PASCAL/Z

buid your own
Pascal Micro
Development
system. |EE.
5100 bus system
using DPSI main-

$100 to IEEE spec

frame. Supports K2

ASSEMBLE /2 and
PASCAL/Z on
8" disk
our ITHACA Complete system
catalogue. £2910

DOUBLE DENSITY CP/M NOW AVAILABLE_CONTACT US FOR DETAILS

$100 BOARDS

8k Static RAM board (450ns)
8k Static RAM board (250ns)
280 cpu board (2MHa)

280 cpu baard {AMHz)
2708/27 16 EPROM board
Pratotype board (bare board)
Video display board (64 X 16,
128U/L Asciy)

Disc controller board

K2 disc pperating system
ASSEMBLE/ Z Macro Assm
PASCAL/Z compiler
PASCAL/2CP/M

16k Static RAM

£99.00
£117.00
£105.00
£123.00
£57.00
£15.00

£108.75
£131.25

£45.00

£37.50
£205.00
£235.00
£275.00

MULTIWAY CONNECTORS

INSULATION PIERCING 3570
20 way plug 230 36/72
28 way plug 40/80
34 wayplug 43/86
;g way pLug 50/100
way skt
B way skt gr‘uio 168 PITCH
34 way skt
30 way skt

EOGE CONN PCB
“PITCH

290 -
‘:n B4way QiNmale 250
64 way DINfemale 4.50

VISIT OUR SHOWROOM

WE ALSO STOCK: — A comprehensive range of books and
magazines, Vero products including $S100 and Eurocard and Wire
Wrap equipment, Weller soldering equipment. Ribbon cables,
tools, tapes, diskettes, connectors and OK Tool range.

Systems continuously on display in our showrooms

4MH:z
4.43M
5MHz
BMH:z
IMH2

CRYSTALS
100k

F83850) 9.50
8080A 8.3
08 24.00
8.00

280A |

Y D -
Soaacoeeca

10.7M 1395

il

'-------‘
: ALL PRICES |

Exclude VAT & P/P
VAT 15% P. & P. 40p on small orders,
. For larger items please Tel,
Telephone credit card arders
accepted subject to £5 min
. RAPID MAIL ORDER SERVICE

. Buy n with Access.

‘.------’

TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1

ETLMAY 1980

NEW A4 SIZED
ONLY 50p & S A.E

CATALOGUE

VISIT OUR SHOWROOM SOON
9.30-5.30 Mon-Fri

1.30-2.30 closed lunch

9.30-5.00 Sat

Thursday half day 1.30

— 1980

Tyl
EDGEWARF RD
TUNE
mataLe
ARCH
Toewams ng

0 41

Tel: 01-402 8137 Telex: 444898
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FROM CASIO—THE NEXT STEP
FORWARD IN TIME

New Lithium batteries, lasting up to
5 years or more

CASIO F&C. Time in 8 digits, hrs. 95083868
ming, secs, with date and dsy am/ £19.45
pm displey. Three year batiery.
CASIO 98Q8388. Time display in
hrs, mins, secs with am /pm, day of
week, calender dispisy year, month,
dste, dey. Chronograph t/7100th

BUMPER 1980 CATALOGUE

1880 CATALOGUE. A seilection of items below from our
catalogue, the products we stock are by: Eagle, Weller,
Draper, Spiralux, Knipex, Servisol, Jaybeam, Vero and
Amtrod plus many others. Books by Barnards & Babani and
Newnes. Send £1.35 and you will receive main catalogue
plus four bi-monthly shortform catalogues to keep you up 10
date with prices and special offers. Main catalogue contains
140 pages. 2 tree 50p vouchers with shortform this month.

sec Isp and 181, 2nd place times, 10
7hrs. Dual time and 12-24hr dis- i
play, suto calender 10 2029, 5 year
bettery
LAT!IT MODELS. The 1980
models will now be avsilable. Prices
and details on spplication. Be sure
you are buying lates1 model.

LCD PROGRAMMABLES

FX801P. Scientific 11 memories. 128
steps (RRP £84.95) £52.95.

FX502P. Scientific 22 memories, 256
steps (RRP £84.95) £72.95.

FA1. Adaptor for above (RRP £24.95)
£19.95 or just £9.95 when you buy
FX501P or FX502P st the same time.
SAVE £10 at least.

CASIO POCKET/CGLOCK
CALCULATORS

PL8 POCKET CALC. +/—/X/+ memory y % with
constant and case £9.

CQB2 desk calcutator with clock and four alarms, slim
style £18.95
AQ2000 calc with clock, 2 alarms. countdown alarm,
calendar with memory, stopwatch, +/—/X/+ %
keys M+ M—~MRC £23.95
AQ2200 calc with clock alarm stopwatch, calandar
display and full month display date calculations,

+/—~/%X/+ y % keys M+ M~ MRC £19.45
AQ1500 B digit calculator with clock, calendar. lap &
1st. 2nd place 1/10th sec stopwatch £14.45
-ML71 musical calc, 11 tones ciock calendar, stopwatch
and alarms £22.45
ML 720 calculator with 11 musical tones, +/—/ X/ +
K with memory, card style £14.45
MLB8O. As above in leatherette case, 1500 hr battery
lite. 8 digits, slim £14.45
MQ86 mini-card size calc, watch calendar, stopwatch
with case & chain for waistcoat £19.45
MQ12 slim card calc with watch, stopwatch, calendar,
full month display and alarm £19.45
QL 10 calc watch calendar date catculations. 2 alarms +
countdown atarm & lighter £39.95
PWB1 siim card caic with watch and calendar, smart
case with window £14.45
NQ21 hand held calculator with watch, latest model,
+/—/X%X/+/% memory £10.45

ML81 slim calc/watch/calendar/alarm 1 & 2 alarm
countdown /stopwatch /time signal on the hour/3
programmed melodies/ 11 tones on keys, 8 digit calc
£22.45
HR10 hand held or desk print and or display calculator

EAGLE MA780T Electric tuily automatic 6 section retractable car aerial
with built-in voltage sensor. Remote drive system makes fitting easier.
Aerial length, 1.000mm, below wing 220mm, iead length 3,000mm,
Haxibie drive link 700mm. Price £18.88 plus VAT,
EAGLE DD7 Paging microphone. impedance 800 ohm or 50K ohms,
sensitivity 2.25mV at 50K ohms, frequency response 300-8000 Hz
Desk or wall mounted. £14.8B plus VAT
EAGLE MULTIMETER EM50 50.000 opv. DC volis: 0-1 200 votts, AC
volts: 0-1200 voits, DC current 0-6A. Resisiance 0-10 megohms. Price
£19.98 plus VAT
DRAPER superchrome "'’ square drive socket sets. 38 piece. 9 AF
hexagon sackets, 3 AF bi-square sockets. 11 MM hexagon sockets. 9 BA
hexagon sockels, and 6 accessories. Price £12.78 plus VAT,
SPIRALUX metric nut spinner se1s, contains 8 nut spinners, 4, 4.5, 5,
5.5,6, 7,8, 9. 10mm. Packaged in a plastic wallet with celiuiose acetate
handie. Price £7.53 plus VAT.
WELLER TCP3 IRONS 24 volt series, 3 wire power units, for
applicaton requiring earthed tip. TCP 3 irons £13.84. PU3D power units
£24.12 pius VAT,
WELLER instant heat guns Model No 8100D £12.21 esch plus VAT.
WELLER cordless soldering irons Model No WC100 £28.47 plus VAT
JAYBEAM “STEREOBEAM'' VHF/FM antennas Model SMB2,
{okded dipoie and reflector with universal clamp, £8 each. Full range of
Jaybeam nerisls and accessories & ble. (See 19B0 Catalogue).
ECA TVY80/80 semiconductor squivalent and data books. Data
covering 12.000 transistors and mors than 60,000 equivalents. 2
volumas for £8. Zero VAT .
ORYX DE-SOLDER TOOLS moder! SR3A, desoldering pump with
built-in safety guard. Price £8.50 plus VAT,
1C TEST CLIPS, dlip over IC while still soldered to pcb or in socket. Gdd
pisted pins. ideal for experimenters or service engineers. 28 pin DIL
£1.76. 4D pin DIL £2. Or save by buying one of each for £3.80.
IC AUDIO AMP. PCB output 2 watis into 3 ohm speaker. 12 volt DC
supply. Size approx 5%’ x 1 %’/ % 1’ high, with integral heatsink,
complete with circuits. £2 eat
NICAD CHARGER CONVEHTEI PCB (Low power inverter), Size
47X 1% X 1" high. 12v dc supply. 60v dc output through pot on pck
for charing poriable batteries from mobile supply. Only needs one
BFY50/51/52 or similer transistor which can be mounted direct on the
pcb pins on the board fitted with a star type heatsink {not supphed). £2
sach.

10-7 MHz 888 XTAL FILTERS (2-4kHz bandwidth). Low imp. type.
Carrier and unwanted sideband rejection min —40d8 (needs 10-69835
and 10-70165 xtais for USB/LSB, not suppliad). Size approx
2% 1"%x 1", £10 each.

LOW PASS FILTERS (Low imp. type). 2 3MHz small metal encapsu-
lation. Size V%" X %" X %", 76@ sach.

BSR AUTOCHANGE RECORD PLAYER DECKS with cuse device.
33-45-78 rpm for 7. 10", 12" records. Fitted with SC12M stereo
ceramic cartridge and styh, Brand new £12 each,

XTALS FOR TV SYNC GEN. 20-25kHz for 405 fine, B7G glass type.
£2 each.

RED LEDs (Min. type} 5 for 70p.

VIDICON SCAN COILS (Transistor type, but no data), complete with
vidicon base £6.50 each. Brand new

UR4&1 ATTENUATOR CABLE. Nominal 77 ohm, overall dia. approx
V', Att. per 100t1: 100MHz 218dB. 200MHz 316dB. 600MHz
449dB, 300MHz 625d8. Ideal for Rx or Low power TX hxed attenuators.
Supplied with anenuation graph. 4 metres tor £1.

HIGH QUALITY RELAYS, 4 pole C/0, JA contacts. 12v de coil, 150
ohms. Gize approx. 1 X %" % 1%", with plastic covars. 80p each or 2
for £1.50.

OSMOR REED RELAY COILS (for reed relays up to '%'' dia.. not
supplied) 10v 500 ohm coil, 2 for 50p.

with calendar key. Will print out any full month ull
2099 +/—~/x%7+/% K and memory & sign change

£29.45
FXM scientific. 37 functions. latest model, 8 digitup to
4000hr battery continuous £12.45

FX 1000 new model, college, 38 scientific functions, 10
digit up to 7500 hrs battery continuous 15.45
FX 2800 latest slim scientitic 43 tunctions, 8 digit LCD

display, auto power off £18.95
FX3200. As above with 43 functions, 10 digit RND /
RAN / FIX 7 SCi / keys deg, rad. gra €20.95
FX7100 39 function B digit with clock alarm /timer
alarm / stopwatch 1/100 sec 1o 10 hrs £23.95
FXB68 slim 38 functions scientific parenthesis calcuta-
tion 1o 6 levels, B digit. €18.95
FX310 scientific 50 function 8 digit RND, RAN, Fix &
SCl keys, 3 modes deg. rad, gra. £16.95

FX510 scientific 50 function 10 digit as above 1000
hrs continuous use, auto cut off. £18

FX 330 scientific 43 function 8 digi latest model, 1 \00
hrs continuous use, slim style. £15.95
All other Casio Calculators P.O.A.

SPECIAL OFFERS

LAMBDA latest model chronograph. Displays hour,
minutes, seconds. month, date. day. Chronograph
1/100th sec. 1st, 2nd place times. Fully adjustable
stainiess steel strap, and case back with battery hatch
Siim style with night light. 1 year guarantee. £10.45
SAXON ALARM CHRONOGRAPH Seiko style
Displays hours. minutes. seconds. am-pm and day
indictor. Auto month, day, date 24-hour alarm setting
Chronograph in 1/ 10th sec. 1st, 2nd place times. 12 or
24 hour display. Nightlight. 1 year guarantee. £15.45

RADIOTELEPHONE EQUIPMENT

PYE WESTMINSTER W1SAM high band and low band available
Sets compiete and in good condition but are less spaakers, mikes, cradles
and LT leads (sets only) £70 each

PYE BASE STATION F27 low and high band, few only at £75 each
PYE BASE STATION F30AM low and high band, with and without
T/T. Prices from £22 each

PYE CAMBRIDGE AMIPB (Boot Mount) low band, 12 5kHz, sets
only, no control gear, good condition, £20 each

PYE UHF LINK US50L base Station Tx £15. Rx £t or £25 far the two.
Sold as seen.

PYE BC 14 betiery charger tor PF1 (Pocketfone) batteries, will charge up
to 12 Tx barteries and 12 Rx batieries at the same time. £15 each

PYE RTC CONTROLLER units, for remotely controlting 8 VHF or UHF
fuxed swtion radiotelephones over landlines. £20 each

PYEPF1P suitabie for 10 70cm, sets complete but
less batteries, supplied with service manual, £28 per pair

PYE TELECOM Yagi aerlais. 4 elemenl. very rugged constructron, 71.)
MHz (ideal for four metres). Brand new £10 sach

DISGUISED MOSILE AERIALS (dustbin hds). Available in mid band
and high band. Brand new £5 each.

PYE WESTMINSTER W15AMB (Boat Mount) low band complete
with control gear and accessories. good condition. £80 each.

PYE WESTMINSTER W30AM low band; sets only no control gear,
complele and in good condition, £45 each

AM 10.7MHz IF PCB WITH XTAL FILTER
AT26805/10 25kHz spacing. Order code WSS £18
AT26805/11 50kHz spacing. Order code WS 10 €10

AM TX MULTIPLIER /DRIVER PCB
AT26838/13 B band (will tune high band} Order code WS 11 £10

AT26838/14 low band. Order code WS 12 €10
TX FILTER W15AM

AT10787/21. Order code W513 £4
AT10787/23. Order code WS 14 £4
AT10787/30 Order code WS15 £4

CASIO WATCHES & CALCULATORS. For fuli
details please send 20p for watch or caltulator detaits or
both. Please state interest.

TEAMS OF BUSINESS: Please note all above pro-
ducts include VAT, P&P and insurance. Please send
cheque or PO made payable to B. Bamber Electronics or
phone and use your Access or Barclaycard. Callers most

welcome Tues.-Sat. 9. 30am-5.30pm.

B with Weess

102

TERMS OF BUSINESS: Cheque or PO. Phone or quote
Access or Barclaycard No. Please add 15% VAT on above
goods. CARRIAGE: Packing and carriage charges for afl
orders under £5 nett invoice value add 75p. Orders over £5
but iess than £20. 50p. Orders over £20, carnage paid

B. BAMBER ELECTRONICS BARCLAYCARD
Dept ETI, 5 Station Road, Littleport, Cambs, CB6 1QE.

Tel. ELY (0353) 860185.

VISA

THE AMATEUR
RADIO &
ELECTRONICS
SHOW OF THE YEAR!

Northern
Radio Societies Association

RADIO &
ELECTRONICS
EXHIBITION

BELLE VUE
MANCHESTER

SUNDAY, 27th
APRIL, 1980

Doors openat 11 a.m.

INTER-CLUB QUiZ
CONSTRUCTION CONTEST
RSGB BOOKSTALL
GRAND RAFFLE

AMATEUR COMPUTER CLUB
STAND

RADIO SOCIETIES STANDS
CLUB STAND TROPHY

HOME OFFICE & TELETEXT
EXHIBITS

* OVER 50 TRADE STANDS FEA-
TURING RADIO EQUIPMENT,
MICRO-PROCESSORS, HOME
COMPUTERS AND COM-
PONENTS

* AMPLE CAR PARKS AND LEIS-
URE FACILITIES FOR THE FAM-
ILY!

* % % % %

* %

Talk-in for FM mobiles via
GB4NRS and GB8NRS on
145.55 MHz and 433.20 MHz.

Admission 30p including Raffle
Ticket and Exhibition Plan.

ENTER AT REAR OF BELLE VUE,
OPPOSITE MAIN CAR PARK —
OFF HYDE ROAD, Ab7.
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SEIRC ALARN CHHONOGRAPH
Bu Mo Yy Wa Tu Fe Sa

Two Super Seikos — offered for

the first time in living memory £49 95
for under £50. How do we do it? [ ]
You can say that again. How do AL
we do it? L INc
Let’s look at the simple Seiko first — a dependable chronograph with no nonsense operation. At the touch of a
button you can select either the things that normal watches do i .e. telling the time or a stopwatch display with
the usual split/lap time facility.
The next Seiko is a bit clever. It’s an alarm chronograph with a locking facility. What does that mean, I hear you say.
Buttons are prone to being pushed, especially buttons that reset the watch time. However, with this remarkable wrist

piece you can just press the LOCK button and pushing all the other controls suddenly has no effect, Full
chronograph and alarm facilities we also featured.

-
I f
I |
| |
] Name.., ....... T R R R T T T . - l
' Address . . .. .. iriin ... O = SRR |l
I . | enclose a cheque/PO made payabie
l L T T S e E oA e e AN TR to Modmags Ltd for £...... o BN . W . l
| {
l . Modmags Ltd,, 1'

5 Sales Office (Ref. Sei F

# Pleasesendme .. ............ Seiko Chronograph(s) at-£39.95 each. 125'50,‘3:,?:9‘(::0532';:"? er), i
r rv e AR e e Seiko Alarm Chronograph(s) at £49.95 each - London WC2H OEE. l
N e R U S -
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ICROCHIPS AT MICRO
PRIGES

Compare our prices before you buy
elsewhere. All brand new, prime.

DISPLAY LEDs AT

LOWEST PRICES
DL 704/DL 707 99p
FND 500/END 510 agp

2102 LHPC Low par, high performance
250ns 99p
2114 Low power high speed 300NS2.95
4116 Dynamic RAM 3.50
NEW P4315 4K CMOS static RAM, low

power 450ns 12.85
leproms |
1702A \ 3.75
2708 4.50

2716 Single 5V supply

AY-5-1013A 2.98
AY-3-1015 3.88
RO-3-2513 UC 4

FLOPPY DISK CONTROLLER
FD 1771 Single Density

|u‘
o

1BM Compatible 19.95
FD 1791 Duat Density
18M Compatibie 39.95

SUPPORT DEVICES
MC14412VL .9
KEYBOARD ENCODER 3

AY-5-2376 7.95
INTERSIL CHIPS ARE
DOWN

Due to bulk purchase we are able to offer
unbeatable prices on INTERSIL CHIPS
Compare our prices below distribumsrs!s

THE MOST VERSATILE
LIQUID CRYSTAL DISPLAY

DR AR A R RS

1.24 25+ 100+
£4.45 £5.50 £4.95
LCD1066.45 5.50 4.95

5'" Field effect LCD display
featuring 3% 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 fea-
tures. Ultra low power con-
sumption, high contrast ratio,
wide viewing angle, rapid res-
ponse, proven sealing techni-
ques, superior MTBF, reflective
aluminium foil. Over 300,000
already sold! Perfect interface
for Intersil 7106 and 7116.

40 PIN DIL

{CL7106CPL .95
iCL7107CPL 6.95
1CLBO38CCPD 2.§5
iICM7216A1J1 18.75
ICM7216BiF} 16.75
ICM7555(PA 80p

709 30p NE555 18p
723 33p NE556  60p
741 17p RC4136 90p
747 40p SN76477N 1,95
748 25p TLO71 40p
LM301AN 25p TLO74  1.30
LM311  42p TLO81 35p
LM318  70p TLOB2 80p
LM324  3Sp TLO84  1.10
LM339 TL490. New 1,75
LM380 XR2206 3.00
LM1496 XR2207 3.75
LM3900

VOLTAGE REGULATORS

7805/781255p 78H055C5.75
780577912 65p 7BHGKC 6.25

UNIVERSAL SCR

C106D 400V 5a 35p

NEW!  4Y.3.8970
LEY Bang
G, “ Tweet

AY3-8910 PROGRAMMABLE
SOUND GENERATOR
The AY3-8910 is a 40 pin LSI chip with
three osciilators, three amplitude controls,
programmable noise generator, three
mixers, an envelope generator, and three
D/A converters that are controlled by 8
BIT WORDS. No external pots or caps
required. This chip hooked to an B bt
microprocessor chip or Buss {8080. Z80.
6800 etc.) can be solftware controlled to
produce almost any sound, it wiil play
three note chords, make bangs. whistles,
sirens, gunshots, explosions, bieets,

SE 01 Sound Effects
Kit NEW

The SE-01 is a complete kit that
contains af
the parts 1o
busid a pro-
grammablie
sound effects
enerator,
esigned
aroung the
oew Texes
Instruments
SN76477 .
Sound Chip,
the board
rovides
anks of
MINI  DIP
switches and
pots to pro-
gram the
various com-
binations of -
the  SLF
Oscillator,
VCO. Noise.
One Shot,
and Envelope Controls. A Quad Op Amp
iC'is used to impiement an Adjustable
Pulse Generator, Level Comparator and
Multiplex Oscitlator for even more ver-
satility. The 3%’ x 3" PC Board features a
prototype area to allow for user added
circuitry. Easily programmed to duplicate
Explosion, Phaser Guns, Steam Trains,
or almost an infinte number of other
. The unit has a multipie of appli-
cations. The low price includes all parts,
assembly manuai, programming charts,
and detailed 76477 chip specifications. It
funs on a 9V battery (not incfuded}, On
board T00MW amp will drive a small
speaker directly, or the unit can be con-
nected to your steres with incredible
results! {Speaker not included.)

COMPLETE KIT ONLY £12.50
P&P 50p + VAT

whines, or gruats. In addition, it has
provisions to control its own memory
chips with two 1Q ports. The chip requires
+5V @ 76ma and a standard TTL clock
osciliator A truly incredible circuit. Only
£8.25 4 VAT

60 page manual with S-100 interface
instructions and several programming
examples £2.25 extra (No VAT).

Texas Instruments e

from T.1.: TL490 BAR/DOT DRIVER
1C. Drives 10 LEDs with adjusiable analog
steps. Units are cascadable up to 10 (100
steps). Drives LEDs directly Great for
voltage, current or audio displays.
Similar in features to LM3914 with specs
and circut notes

ONLY NEW"

£1.78

Low Profile Sockets Sl

Ordering information: For arders under
£50 add 50p p &p. Add 15% VAT 1o
total Ali temsare subject to prior sale and
therefore subject to avalabitity. Prices are
subject to change without notice

Contacts " Price

8 PIN 06

14 PIN .07

16 PIN /@ .08

18 PIN 19
P\'

20 PIN 9/ 13
22 PIN 14

Mo

(Bitcuirs

4 Meeting Street

LIGHTING & AMPLIFIER
MODULES FROM L & B

, 01-689 4138
YOU'VE ALL HEARD OF OUR SUPERB MODULES, AND IF
YOU HAVEN'T, IT'S TIME YOU DID, SO READ ON!
SHOWN HERE ARE A RANGE OF THE MOST RELIABLE
SYSTEMS ON THE MARKET.

LB31000SLC :
£29.90

LB31000SLC SOUND TO LIGHT/CHASER.
THE MOST ADVANCED SOUND TO
LIGHT MODULE AVAILABLE, WITH

AUTOMATIC SWITCHING TO CHASE

”% UPON ABSENCE OF A MUSIC INPUT.

3 Channels, 1000w each. Fully fused.

Very high input impedance. Electronic filters.
5HZ to 70KHZ bandwidth. Operates from ¥ to 300w
. sound input. Triac zero voltage triggering.

Master Vol/ Bass/ Mid / Trebte/ Chase speed controls

LB31000sL £21.40
| ﬁ&. N

19x9.5 x 3om.

LB31000SL SOUND TD LIGHT.
A SUPERB PERFORMING SYSTEM
AT AN INCREDIBLY LOW PRICE.

3 channels. 1000w each. Fully fused.

Very high input impedance. Operates

from % to 300w sound input.

Third order filters. Zero voltage fired.

Master /Vol / Base/Mid/Treble controls.  *

20x9.7 x 3.5¢cm.

 LB81000LC CHASER

A FULLY DIGITAL 8 CHANNEL
CHASER, ALLOWING VARIATION
OF CHASE SPEED AND CHASE
RETURN DELAY,

“1 000\;/ ber éhannel. C-MOS circuitry,
Zero voltage fired. Can be footswitch

£26.50

triggered. Additional modules can be
%339150?,‘%!;(: cascaded to form 16, 24, 32 chan. ect,
1B41000LS SEQUENCER

LOGIC RANDOM SEQUENCER, WITH TWO
SPEED CONTROLS OFFERING A WIDE
RANGE OF EFFECTS. N

4 channels, 1000w each. CMOS circuitry.

Zero voltage fired.

5

LB31000LD " LB41000LS

£17.50

20x9.2x3.5¢cm

LB31000LD and 11000LD DIMMERS.
FULL POWER 3 & SINGLE CHANNEL
. LIGHTING DIMMERS FOR USE IN
CLUBS/PUBS/THEATRES/SCHOOLS, ETC.
1000w per channel. Fully fused phase controlied.
Full input and individua! Triac filters.

tez1o0otp £14.70 Ls1 1000LD _£6.70

20x7.8x3.5
POWER AMPS, 250, 150, 100 & 25w, etc.
RUGGED TOUGH GEALING AUDIO
POWER AMP MODULES.

~ LB250
27x15x3.5cm

TOHZ to 25KHZ [30HZ 10 25KHZ | 10HZ to 25KHZ}20HZ to 60KHZ
S/N 90 d8

S/N110dB S/N110dB S/N 110d8 )
THD 0.1% THD 0.1% THD 0.1% THD 0.07%
0.5v SENS 0.5v SENS 0.5v SENS Q.5v SENS
£39.50 | £26.50 | £18.20 | £11.20
POWER SUPPLIES
PREAMPS Four types of powerfut supply units for cur

power amps. Consisting of a varr:ish.
impregnated mains transformer and rac
board (fuse protected).

LBPA3. Compilete stereo disco preamp
system. Comprising of L&R deck mixers,
mic mixer. deck and mic tone stages, mic
auto fade over decks, PFL, output

drivers and its own regulators.

LBPA2. General purpose 4

chan. mixer/ tone stage.

LBPA1. Stereo

LBRLD1. Relay de-
layed speaker connac-
ting device placed

LB250PS £24.50
e nac s LB150PS £18.00
Speakar LB100PS £14.70
£5.70 LB2SPS £11.20

" LBPA1 £19.50

LBPA2 £17.20
LBPA3-M (magnetic
deck inpuis) £30.70

LBPA3-M LBPA3-C {ceramic

204x9.5cm deck inputs} £30.70

YOU REQUIRE A BOAR AT

MANUFACTURED FROM ?HEHHI.(I;:EQA‘I! %:ZL%ogoPniyoTN"E/S'Tg,sc'ié‘m'éEu'

PERFORMANCE, TESTED AND INSPECTED, SUPPLIED WITH CONNECTION
AND CCT, DGM AND GUARANTEED. IN TWO LETTERS YOU REQUIRE L & B.

LB250PS

24 PIN .15 Appledore, N, Bideford All prices shown are inclusive of VAT, 45 WORTLEY ROAD
28 PIN 18 North Dovon EX39 1RY o S Bachany 74112955 | &B,  WESTCROYDON
i Tel. Bideford (02372) 78507 P/Packing FREE in the UK except power supplies ~ ELECTRONICS fET” SURREY CRO 3EB
40 PIN 225 Telax 8953084 (£1.00], TEL. 01689 4138
04 ] ETI MAY 1980



FEATURE

ECH TIP

+5V

Rx

100R
TOTAL

Ls1

a1
BC107

Q +5V
AA—-Y]
R1 c1 NOTES :
68k 2u2 1C1 1S 74121
iC2 IS 7400
Q118 BC107
4 5 14 (K] 10
KEYBOARD
STROBE
) O3 ic1 6
{C2a 1C2b
7

o

Keyboard Audio Feedback
JA Tarlton, Nottingham.

When typing data into a computer it can
become a nuisance if the operator has to
keep looking up at the VDU screen merely

lcz
100 R2
" ke

to check if the character typed has been
accepted. This often occurs when the key-
board lacks a positive feel.

This circuit provides a positive indica-
tion of keyboard operation. It consists of a
monostable multivibrator with a duration

of approximately 100 mS and a TTL oscilla-
tor running at 2 kHz feeding a loudspeaker.
In operation the strobe signal from the key-

" board triggers the monostable which in
turn switches the oscillator on, producing a
tone from the loudspeaker.

) ™

Simple Ten Watt Amplifier

A Hiley, Woking.

This is-an extremely simple and inexpen-
sive general purpose amplifier. The design
is conventional, the only point of interest
being that the output transistors are under-
biased: This means that there is no possibi-
flity of thermal runaway - it should, how-
ever, introduce large amounts of distortion,
but, in fact, due to the high leve! of negative
feedback employed, the distortion is

“reasonably low. Frequency response is
extremely good.

INPUT

NS

‘o
+32v
Q3
+ ON HEATSINK
'ﬂ_._ BD131
et D1
2u0 SILICON
.9 1N400
e.g 1 . c3
] § 2000u
R3 '—
R1 330k '\/W ¥ 26v
‘ 10k +

Q4
BD132

R7
330R W

8 OHMS l
10W
RMS

COMMON (0V) LINE

ETlis prepared to consider circuits or ideas submitted b
as possible and the text should preferably be typed. Circuits must not be subject to copyright.
, TECH-TIPS, Electronics Today

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
y readers for this page. All items used will be paid for. Drawings should be as clear

International, 145 Charing Cross Road, London WC2H OEE,

items for consideration should be sent to ET!

ETI MAY 1980
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The finest amplifiation i hom Crimion Elektrrt

H X i house any two of our *
CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-amphfier in the U.K. The POWER AMPLIFIER KIT . The kit m(_:ludesallmetslyvork,heatslnks and hardware to a
superiority of the CPR 1 is prabably in the disc stage. The overload margin 15 5 superb 40b8, this amp modules plus 2 power supply. It is contemporarily styled and ts quality s conse(ent R
together with the high slewing rate ensures clean top, even with-high output cartridges tracking other products. Comprehensive instructions and full back-up services
heavily modulated records Common-mode distortion is eliminated by an unusual design. R.1 A A confidence in a few hours.
is accurate to 1bB; signal to naise ratio is 70dB relative to 3.5mV: distortion <005% at 30dB
overload 20kHz,
Following the stage us the flat gain/balance stage 10 bring 1ape, tuner, etc. up to power amp.
Signal to noise ratio B6dB: slew-rate 3V/uS; T H.D. 20Hz — 20kHz<<00B% at any level. F E.T,
mutng. No controls are firted. There is no provision for tone controls. CPR 1 size is 138 X 80 X
20mm. Suppiy to be = 15 voits.

MC 1 — PRE-PRE-AMPLIFIER. Suitable for neariy alt moving-coil cartridges. Send for details

X02: X03 — ACTIVE CROSSOVERS. X02 — two way, X03 — 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 suppfies o our small transformer TR 6. The

power amp kit will accommodate it POWEg AMPLIFIER MODU:;S. o5 POWER AMP KIT £38.80

60!

PRE-AMP KIT £39.80
*% NEW ISSUE5 *x PRE-AMPS

((:;E |‘|77o°x34 X These are avatlable in two versions — one uses standard

POWER AMPLIFIERS. Our new issue 5 power amplifier modules have automatic shut-down components, and the other {the S). uses MO resistors
that will not allow serious averloads for more than 0.1 sec — thus vastly increasing reliability at HEATSINKS where necessary and tantalum capacitors

elevated rres. Other imp to the circuitry have improved the subjective qualities Light du“':' ommA T £150 ]

which keeps CRIMSON even further ahead of the fieid. o, p;)wer. s N Ll

POWER SUPPLIES. We produce suitable power supplies which use our superb TORCIDAL ey 155 » C/WEZJO ;:AI::R11SS

transformers only 50mm high with a 120-240 primary and single bolt fixing (includes isco/group mm £3%50

capacltors/bridge rectlfier); Fan mounted on two drilled 100mm  ACTIVE CROSSOVER
heatsinks
24 C/W 65 max. when used with  X03

PRE-AMP KIT . _ two170W POWER SUPPLY
This includes all metalwork, pots, knobs, etc , to make a complete pre-amp with the CPR 1 (S) module if modules £36.00
required. : THERMALCUT-OFF, 70C £1.80  REGl  €9.30 TR  £2.50
TOROIDAL POWER SUPPLIES BRIDGE DRIVER, BD1
Al prices shown are U K. only and include V A.T. and post. C 0.D. 90p extra £100 limit. Export is no CPS1 for 2x CE 608 or CE 1004 Obtain up to 340W using, 2x170W amps and this mod

ule

ite f if te. Send large S.A.E or 3 International Reply Coupons for detailed £19.50 BD1 £7.25

E&k::r:doﬂease e S e o CPS3 for 2x CE 1004 or 1/2 x CE
} 1008 £23.50

U K. — Please altow up to 21 days fordeh_very k
CPS6 for 172 CE 1704 or 1/2 CE “Write for free literature or send 50p for application/users
1708 30. manual

Crimson Hektrik

1a STAMFORD STREET, LEICESTER LE1 6NL.
Tel. (0533) 553508

TV GAMES GCOMPONENTS
o H IO s' | E N I I F | ' Tank battles kit d 1N4148 0.9p. 1N4002 2.8p. 1N4004 3.4p.
£8.34. AY-3.8500 723 14 dil 33p. NES55 B dil 24p. 741 B dil 18p.
chip £3, kit £7.26. ., bc183. bc213, bc547, bc549 4.9p. bc182,
Stunt cycle AY-3- bc184, bc212. bc214, bc548 5.5p. tip3ic,
4 8760 chip £13.71, tip32c, 36p. tip4 1¢ 40p. bdl32 27p. plastic equiv
kit £4.85. 10 game bcy72 4.5p. fuses 20mm X Smm cartridge .15.
‘ paddle 2 AY-3-B600 .26, .5, 1. 2. 3. 5Amp quickblow 1p, anti-surge
chip £10.25, kit 3.6p. resistors 5% W E12 10R to 10M 1p
£7.03. Racing car 0.8p for 50 + of one value. Polyester capacricrs
chip AY-3-8603 205'%03\/ ,fﬂa‘ g Ogg .1mz( 1.5p. .01mf 3p, 022
£13.63. Modified mf 3.3p, 047mf 3.5p, .15,.22, .33, 47mf
IMMEDIATE DELIVERY FROM STOCK shoot kit £5.28. Rifle 4.9p. Polgstyrene capacitors E12 63V 10 0

£149.95 + 15% VAT POST FREE kit £5.27. Colour 1000pf 3p, tn2 1o 10n 4p. Ceramic capacitors
generator kit £9.05. 50V E6 22pt to 47n 2p. Eleciralytic capacitors
50V .5. 1. 2mt 5p, 26V 5, 10mf 5p, 16V 22.
33mt 5p, 47, 68mf 3.5p, 100mi 6p, 330
470mt 9p, 1000mf 11p. Zeners 400mw E224
THE UNIQUE SPECIAL MAINS TRANSFORMERS 2V7 to 33V 7p. Preset pots subminiature 0 v
) 6-0-6V 100ma 80p, 1Y2a £2.60. 9-0-9V 75ma horiz or vert 100 to 4M7 7p. Potentiomaters "«
OFFER YOU CAN'T RESIST 80p, 1a £2.90, 2a £3.94. 12-0-12V 100ma 4K7 to 2M2 log or Tin single 27p, dual 71p. "=
82p, 12 £2.90. 15-0-15V 1a £3.15. red LEDs 9.7p. IC sockets 8 dil 8.7p, 12 c:

*,**********
K it any of the below items are bough. i JC12 AND JG20 AMPLIFIERS

ill ly them a1 v >
xgh,z:ﬂz:jn:?c:: :l':o:/unp?irysx‘ They integrated circuit audio amplifier chips with data

10.1p, 16 dil 12p.

are also available separately at the and pvmlel;c;r:th JC12 6 waits £2.08. JC20 BATTERY ELIMINATORS
K bracketed prices. Add 15% Y:Ags' 10waus £3.14. 3-way types with
Medulator and power supply kit £4. switched output
K (£7.98). 4K exira ram E1B.40 (£24). X CONTINENTAL SPECIALITIES and Beway multi
3¢ Case £19 (€21). Cassette recorder jack: 3/4%/6V
.k £12.13 (£14.74). * PRODUCTS L 100ma £€2.67, 6/ §
EXP300 £6.61. EXP350 £3.62. EXP325 £1.84. S
* %k Kk Kk Kk ok k k Kk EXPG50 £4.14. EXP4B £2.64. LP2 £20.70. AT
- . ma
N P A 3
STABILIZEO POWER KITS AT
The first price is for kit without transformer, the
tors 9V £3.57, 6V @
i bracketed price includes transformer. TTL, £3.57 4V
computer supplies 6V 2A £2.95 (£6.45), 5V 4A £3.57. 94+9v i
£3.95 (£10.32). B-way types 3/4V2/6/7%:/9/ £4.79. 646V
12/15/18Bv 100ma £1.84 (£2.60), 1A £3.30 £4.79,4v:4 8V

(£6.50), 2A £5.60 (£9.84). Variable vollage

models 2-18V 100ma £2.12 (£2.98), 1-30V 1A e e

£3.30 (£6.75), 1-30V 2A £5.60 (£12.10). 376 77%:/9V 400ma £5.97. C
dc input, cutput 9V 30Cma €

PRINTEO CIRCUIT MATERIALS 300ma £1.19, outgu: 3 2

PC etching kits: — economy £2.42, standard 800ma £2.66.

£4.76. 40 sq. ins pcb 45p. 1 Ib FeCi £1.50. etch

resist pens: — economy 50p, dalo B4p. drill hits

~1/32' or imm 34p. eiching dish 92p. laminate.

cutter £1.20.

PFM200 £51.95, case £2.07, adaptor £4,03, con-
nector kit £11.27. Microvision TV £89, mains adaptor Chess challenger 7 (Illustrated) €84. Chess champion 6

£6.88. POM35 £34.23, mains adapior £4.03, case | £49.95. Checker chalienger 2 £48. Star Chess £62. 100ma radic types & -

£3.40. DM350 £76.70, DM450 £102.17, DM235 | Grandstand video entertainment computer £79.95. 10 MODULE 4%V £1.48, 6Y £1.49

£55.55. Accessories for alt 3 models:— rechargeable Videocarts £12.60. Philips G7000 Videopak home BI-PAK AUD ODULES £1.92, 66V £1.92, 3

batieries £7.99, mains adaptor /charger £4.03, case computer £149. Video paks £12.95. Atarl Videocom- 7%V 100ra w

£8.90. Enterprise prog calculator £19.95. New SC110 puter £147. Cartridges £14.85 {except chess £43.95 AL30A £4.08. 13-way types

10MHz oscilioscope £144.95. and backgammon £33.95). PA12 £8.38. 21 25 78 34
PS12 £1.58. convertar Imput

- 1538 £2.70. stabilized £1.35.
S450 £25.06.
SWANLEY ELECTRONICS | (st
A PA100 €£17.33. &
Dept. ETI, 32 Goldsel Road, Swanley, Kant BR8 8EZ. S S-DECS AND T-DECS
s 30 £21.57 S-Dec £3.79. T-Dec £4.59. s-De=A £4.69.,
Mail order onty. Please add 35p postage. Prices include VAT unless stated. Lists 27p post free. Overseas A‘Leé(e)ou 71 = u-DecB £7.18. 16 di adaprer £2.31.

customers deduct 13%. Official credit orders welcome
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case for two reasons. First, to conserve
current in an already economical circuit.
Second, a flashing display is more imme-
diately noticeable. However, there is no
reason why an alternative display should
not be used.

"ETI MAY 1880

Memory Test-T159 PROCEDURE 14 322 sT02
R1
JK Porter, Gravesend. 1. LRN. Key in program. LRN. RST. }{53 25 13 §-?—o 3
2. 2nd FiIX 4. 17 331 RCL 1
3.15TO 4. 18 29 x t
The game is basically atest of mental agility 4. Quantity of numbers you wish to be 19 339 RCL 22
and determines how many digits the player shown, e.g. 6 STO 0, You will be shown 20 76 Ind x>t
can successfully retain in his memory, 6 numbers. 21 22 X t
whilst having to do deductive thinking at 5. Key in all-decimal number, e.g. 22 333 RCL 3
the same time. Because you can pre-set the 0.675432. R/S. 23 76 Ind x>t
level of difficulty, the game is suitable for all 6. Game runs. 24 515 GTOS
ages, and at its upper skill level it is very 7. When program halts, multiply together 25 337 RCL 7
difficult indeed. the requisite digits. Subtract from this the 2% 394 2nd PRD 4
;;‘\b'zeriesé of numbers will be shown, ?e{;?,?tt lt)f ESel Ak e e g; 25325 g STO 6
each being displayed for about one second. - ‘ nd LBL 5
Thissan example: 8. Continue from 3. 29 394 nd PRD 4
0.7849 30 866 2nd LBL 6
" ok X o 31 56 2nd DSZ
e numbers to watch are the first three 32 71
digits of the mantissa, that is, the 7, 8 & 4. C0g GEDE REX 33 00 ORST
Deduce the number’s highest digit, and re- 34 81 R/S
meber it. In this case, it is the 8, since you 00 34 6 SUM 6 35 71 RST
ignore the last digit. If, as in 0.5884, the 01 33 6 RCL 6 36 860 2nd LBL O
highest digit occurs twice, only remember 02 35 Yx 37 55 X
it once. Do this for all the numbers flashed 03 30 ond 7 38 01 1
at you, (determined by the number you 04 85 = 39 00 0
place in Memory O at the beginning of the 05 -35 INV Yx 40 85 =
game). So, if you choose to have 6 numbers 06 05 5 41 325 STO 5
displayed, you will eventually remember 6 07 85 = 42 49 ond INT
digits. When the program stops, multiply 08 49 INV 2nd INT 43 —61 INV SBR
all these digits together. By subtracting the 09 36 2nd PAUSE 44 86 1 2nd LBL 1
number now in Memory 4, you can see 10 34 6 SUM 6 45 335 RCL 5
how far you are, and if too high, ortoo low. 11 610 SBR 0 46 —49 INV 2nd INT
(Positive number, too high; negative num- 12 321 STO 1 47 610 SBR 0O
ber, too low). 13 611 SBR 1 48 —61 INV SBR
Cascade Timer
P R G Reynolds, Benfleet.
) [ Sy—— S U R S e i~ er sl —
his device will give timing periods in A R
excess of one hour, using the minimum of s S o |
external components, together with an in- |
expensive CMOS integrated circuit. The
high input impedance of CMOS circuits is ‘ oy
used to provide two cascaded timing net- | 100, oD
works. Network RV1-C1-R1 gives a vari- |
able time delay before sending output 1 ) 5
low. This output is buffered and inverted, > B |
before initiating the timing sequence asso- A
ciated with the second network, R2-C2. =
Output 2 is again fed to the second buffer e e
before connection to an output display via s =
Q1. A flashing display was chosen in this Tz,
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TELEPHONE:
UXBRIDGE 55399

PCB OFFERS

(1A} 100 bit shift register FCB,
115mmx94mm containing
gx7491, 6x7486 and 1x7441.
Terrific bargain 85p, p&p 30p

g B) Audio amp PCB (LM380)
-18v d.c. output 2% watts into 8
ohm with heatsink. 1.25 watt
4ohm without heatsink. £1.50
p&p 25p.

{1C) PCB 215mmXx230mm
12XTMS 3122J lor sim.) Hex
32-bit Shift Reg. + 39 1Cs £2. +
50p p&p (limited stocks)m

MPU CORNER

2112 (200ns), £3. 2114 (450ns)
£4.50.

1702 £2.50. 2708 (400ns)
£6.25.

2716 (Single Rail) £19.00.
74125 4 for £1 + plp 25p

MK 1002P {dual 128 bit Shift Reg)

35p.
LM711CH ({Voltage Comparator)
30p.
MM5240 Character Generator +
Data 2560 Bit (64 x 8 X 5)
£3.50, p&p 25p.

(Al Full Spect

D TYPE CONNECTORS
15 Way. wirewrap plugs only 75p.
25 Way. ribbon plugs £1.20.
25 Way: ribbon sockets £1.20.
37 Way: plg £1.40, skt £1.40.
50 Way: skt (wirewrap) £1.65.
50 Way: skt £1.45, p&p 25p

COVERS
37 Way: 80p. (Plastic) p./'p 25p:

DISPLAYS

MAN 72 7seg CC £1.25 p&p 25p.
Burroughs Panapiex 9 Dig. + skt
and bezel £1.00, p&p 25p.

LED 3 Digit D\L 65p, p&p 25p.

- Bowmar 9 digit 1in LED with red
beze!l. (As used in calculators)
£1.00 + 25p p&p

SUPERSAVER
Ribbon Cable Headers 16 Dil
Jermyn, gold plated, with cover
45p, p&p 26p.

SUPERSAVER 2
Tantalum Capacitors 25 volt. 4 7
uF, 14 for £1.00, p&p 25p.

SUPERSAVER 3
Stepping motors. 40mm dia.
70mm long 5mm shaft {approx},
12-24V torque 340 GMC. Brand
new, give away price £2.50, p&p

Pev‘\)/ec Boxer. As above but 115v
at £4.50 + £1.00 p&p.
SUPERSAVER 4
HYBRID SYSTEMS DAC 371-8 8
Bit, Dil packaged, ideal MPU users
with data, £2.95, p&p 25p.
SUPERSAVER S
LM 323K Voltage Regulator, b volt
3A, £1.50, PRp 25p.
SUPERSAVER 6
RS 338-383 Miniawure Decade:
Thumbwheel Switch, £1.65, p&p
25
SUPERSAVER 7
SN74116 Dual 4 Bt letch 75p,
p&p 25p.
SN7418 Arithmetic Logic Unit
80p, p&p 25p
SN74194 4 Bit Register, 50p p&p
25p.
SN74188 8 Bit Shift Register, 75p
p&p 25p
SUPERSAVER 8
BC 108b 8p each or 100 for
£7 00, p&p 25p.
SUPERSAVER 9
4 Dngit 7 segment LED Bubble
Display. NSA 1540A Ex equip-
ment, 5 for £1, p&p 25p.
SUPERSAVER 10
9 way male/temale connector,
ELCO 8129, 0.1 inch pitch. gold-
plated FCB mounting, ideal for
bussing two PCB's tagether
Superb value, 35p, p&p 25p.
SUPERSAVER 11
STAR OFFER. Dynamic hand
micraphone 200 ohm with lead
and 5 pin plug. £1.25 {unrepeat-
able) p&p 3op.

SUPERSAVER 12
TMS 3128NC Static shift register,
£1.50, p&p 25p.

SUPERSAVER 13
PL259 (UHF) Elbow Connectors,
50p each, p&p 25p.

SUPERSAVER 14
15423 Stud mounting rectifiers,
440v, 10A, giveaway price, 10 for
£2, p&p 25p.

SUPERSAVER 15
20K Painton multiturn trimpots,
PCB mounting. per box of 14
£2.50, p&p 25p.

SUPERSAVER 16
Astec UM1163E 36 modulator
plus PAL colour PCB (faulty). Few
only £2.25, p&p 30p.

front= firmly retaining either case
front panes provided. one
aluminium, one RED ant-
reflective. Each case has two sets of
quides with rear panet siots for PCB
mounting.

Types available:

DIN 1458

HA48 xW96 XD75(mm)
DIN 2368

H36 XW72xD120 (mm)
P&P 25p. SAE for leaflet.

£3.75
£3.00

LEDs (Full spec).
TIL209, red 10p. 0.2in, red 12p.
0.2in. green 28p. 0.2in, yellow
28p.

RL54 red Axial ead. 15p.

P&p on all above 25p.
VERNITRON Ceramic filters type
FM4 10 7MHz 45p, p&p 25p.
TRANSISTORS, 8D236 40p,
BC183L 10p, 8F185 10p, SGS
2N3055 30p, p&p on all 25p.
T8A 8108, with data. 85p, 4-way
Dil switches, 75p. MC1303 Dual
Sterec preamp with data, £1.25.
7in. Nylon cable ties 100 for
£1.50. All p&p 25p.

NEW SN76477 {Yes, back in
stock}, Sound Generator IC (Train,
plane, explosion, laser gun etc.)
with data £3.25, p&p 25p

PCB KEYBOARD, 65mm X
82mm. 18 key Clickers less Key
tops, ideal Hexadecima!l use 35p,
p&p 25p

PACKAGED 10-WAY REED
relay 12V coll terrific value 50p,
p&p 25p.

PAPST min-fans 80mm X 80mm
{approx} 220V 50Hz Brand new
£8, p&p £1 {limited stocks).
NEW PERANCEA CASES.
These superb cases now stocked
the DIN range incorporating the
following features. Matt black fin-
ished bezels snap fitting into case

WE STOCK PETs

8K version £599. SAE for the PET
SORCERER software lists at dis-
count prices,

We can also offer a 48-hour repair
service for out of warranty PETs
Telephone for details. PET edge
connector 40X 04 £1.40 each
p&p 25p

1C HOLDERS {Low-profile)

8 Dit 12p 14 Dil 15p
16 Dl 17p 18 Dil 20p
22 Dil 28p 24 Di) 35p
28 Dil 45p All p&p 35p

WE STOCK a vast range of TTL,
CMOSS, some 74LS. MINIATURE
TOGGLES, etc.

PSUs. We have a large stock of
power supplies at very realistic
prices (callers).

RELAYS

ITT 700 ohm Single pole
changeover. 45p. BANOR reset-
table double pole changeover 12V
£1. both p&p 25p.

CIRCUIT BREAKERS
4450v AC 65v DC 0.5A 50p; ditto
74 80.p p&p 25p.

ALLEN KEYS, 7/16in 5p; 12 for
50p; p&p 25p

Ofivetti line printer with tape punch
and reader, upper and lower case.
With stand £295. Phone for more
details.

CALCOMP MODEL 140 8in Disc
Drive fully tested, £195 inc VAT,
carriage- & cost. CALCOMP 140
8in Fault on PCB £120 in VAT
carrnage & cost

PERTEC FD 400 U2. Dropped by
an idiot. Damaged front panels,
£60 each inc VAT, carriage & cost
Recordacal! telephone answering
machines {GPO line matching
transformer removed) sold as :s
from £2 to £10 depending on
condition. Fitted with very nice
standard cassette deck With
circuit diagrams SORRY 8UT FOR
CALLERS ONLY.

Terms cash with order {officia:
orders welcomed from colleges
etc). All enquiries s.a.e. piease, All
prices inclusive of VAT urnie
otherwise stated Postage as
shown per item

FOR THE PROFESSIONAL
USER. Gould mg5-208 PSL 5%
20A. 8rand new and ktoxec
(switching) £65 p&p £3.
Gould PMA 47/10 015"
Brand new £45 p&p £3.50, N
more in stock but ir ss
numbers. Please pheonsz fo-
requiremems,

PLEASE DO NOT ORDER GCC
FROM OLD ADVERTS PRONE
BEFORE ORDERING

Surplus stocks purchased for
cash

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB109LS, ENGLAND

Al enquiries s.a.e. piease

New retail prem
Mon., Thur.. Fr
6.00. Lunch °
We are situatec

Opposite Maste™ B

UXBRIDGE
55399
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Electronic Roulette

AC Dickens, Leicester.

The advantage of this design over ten
number versions, is that all 37 numbers are
catered for, as in a conventional game, and
the electronic circuit remains cheap and
simple.

Initially, when PB1 is depressed, C1
charges via R1. The voltage on IC1 pin 7
rises, causing IC1 to start generating pulses
which rapidly increase in frequency. IC2 &
1C3 are decade counters, arranged so that
each one of the 36 red LEDs in the matrix is
illuminated in turn. The gates of IC5 are
arranged so that D, (which is green in my
circuit) is illuminated after D, and
followed by D,. Hence an apparent cir-

cular motion is generated. After the ‘wheel’
has been spun, PB1 is released. C1 now
discharges via R2 and R3, so that the
‘wheel’ apparently slows down and then
stops at one of the 37 numbers, each of
which has an equal probability of occuring.
The running time, and speed of ‘revolution’
can easily be altered by changing the
value(s) of appropriate capacitor(s) or
resistor(s).

Cassette Tape Preamp
R Willis, Felsted.

Preamp circuits utilising the LM382 low-

noise preamp chip have been used in ETI |

before. However, when using them in con-
junction with a cassette player the results
can be disappointing as the cassette equali-
sation was to NAB standards.

This circuit is equalised for the Philips
cassette system and will provide a high
quality output of about 100 to 200 mV
when driven from a stereo tape head.

The circuit will work on supply vol-
tages from +10 V to +40V, taking about 10
mA and is suitable for industrial, PA, do-

ET! MAY 1980

mestic, portable and automatic applica-
tion. In operation R1-C1 and R3-C11 pro-
vide RF immunity. R2-C4 and C15-C16
provide the 120 uS time constant. C3-C5-

C12-C14 decouple the internal feedback
loop of the IC and C8 decouptes the supply
line. C1-C8-C10-C17 AC couple the input
and output screened wires.

+ -0
rl':"ca +9 TO +40V
1
. cg
1§ 10u 7
IC1a 0 i OUTPUT
12 Ccé
2n2
10u {+
wlt i, P—"—‘
R2 10u
ak7
c7

c4

NOTE :
1C1 18 LM382

P

108



NEWS:Digest

Calculating Casio

his is a slightly butcher than

usual scientific calculator/
chronograph from Casio measur-
ing 6.6 mmH x 70 mmW x 129
mmD. lts electronic buzzer will
give hours of amusement to its
proud owner as it can be used
with its alarm, two countdown
alarms, or hourly time signal,
and boy, is it loud! Not only
that, but this fine piece of tech-
nology has a calendar indicating
year, month, date and day with a
programmed range from March
1st 1976 to December 31st 1999,
if they don’t make you obsolete
by then! “That’s all very well”,
you cry, “but what does it
actuallydo?” Well, 46 scientific
functions include: 4 basic calcu-
lations, constants for +/—[x/+/
x¥ Ix*'¥, parenthesis calculations
up to five levels, accumulation
to the memory, fraction calcu-
lations, percentage calculations,
statistical calculations, obtaining
standard deviation sexagesimal to

decimal conversion, trigonomet-
ricfinverse trigonometric func-
tions, hyperbolicfinverse hyper-
bolic functions, common and
natural logs, exponentiations
(antilogarithms, exponentials,
powers and roots}, squares, square
roots, cube roots, reciprocals,
factorials, conversion of coordi-
nate system, sign change, register
exchange, Pi entry and scientific
notation. (Phew).

But that’s net all — capacity
for entry or basic calculations is
8-digit mantissa, or 8-digit man-
tissa glus 2-digit exponent up to
10399 Fraction calculation cap-
acity is maximum 3-digit mantissa
for each integer, numerator or
denominator and at the same time
maximum 6-digit mantissa for the
sum of each part. All this from
its one little chip: C—-MOS—LSI
crystal oscillator, Amazing isn’t
it? ‘But not quite as amazing as
the 144-page instruction book
that tells you how to make it do
all these things. The normal price
is £27.95, or £24.95 from Tem-
pus.

Third Hand

ave you ever wished, whilst

fiddling with your circuitry,
that your hands didn’t act like a
bunch of sausages? Well, Telpro
have produced an aid for the
harrassed electronics handyman
in the form of the Multi-Purpose
Work Holder. One side has a
series of holes for gripping objects
from 1 mm in diameter (compo-
nent leads, etc) to 20 mm in
diameter. The reverse side is

serrated to hold flat objects such
as circuit boards. A spring loaded
knob allows the clamp pressure
to be varied.

. universal

-wire onto the pin. .
slipped out of my fingers.

The clamp is mounted on a
joint allowing 360°
rotation and 180° tilt from
vertical to horizontal and can be
focked in any position. The clamp
is detachable from its metal stand
which has sucker feet, so that an
alternative stand for fitting to a
bench vice can be used. This is
available: as an optional extra.
Metal and nylon jaws are supplied
with the holder as standard.

So gone are the days of
squashing things and dropping
them just as you're getting the
. . blast! it
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Stripping Nws

B Engineering has produced a
new wire stripper and cutter
based on their popular AB MK
100 and called the MK 001. It
has an improved locking device
and features a knurled knob

adjustment to control stripping
depth, a retaining clip to keep it

closed and a curved cutting
edge for clean wire cutting.
The price is £1.85 and further
details of this and the company’s
large range of tools are available
from: AB Engineering Company,
Timber Lane, Woburn, Beds.
MK17 9PL.

MEMorable
Big Brother

EM are to launch two new

programmable logic control-
lers for controlling automatic
machinery. Memaster 500 can
handle no less than 512 channels
and can store up to 4096 logic
instructions. If your system re-
quires more than that, doubling
the memory capacity is possible
at relatively low cost. If your
control requirements are a little
more modest the smaller Mem-
aster 80 system may be what
you need.

Memaster 500 is rather un-
usual in that it incorporates a
digital input filtering system and a
timer and counter unit with direct
manual adjustment. The control-
ler fits into a standard rack
mounting system. Modular design
makes for easy servicing. The
controlling program can be tested
in slow motion and, if necessary,
printed out or burned perm-
anently into UVEPROM (ultra-
violet erasable PROM).

You can get further details
of this sophisticated new PLC
system from MEM Electronics
Division, Regency House, 101
Hagley Road, Birmingham B16
8LA.

11
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The pack contains ail the electronic components to build the
radio, you supply only the wire and solder as featured in the @

Practical Electronics March issue.

pé&yp
£1.75

The P.E. Traveller features pre-set tuning with five push CONSTRUCTORS PACK 7A i
button options, black iiluminated tuning scale, with matching Suitable stainless steel fully
rotary control knobs, one, combining on/off volume and retractable locking aerial and
tone-control, the other for manual tuning, each set on wood speaker (approx 6 x 4”) is
simulated fascia. _ available as a kit complete.
The P.E. Traveller has a 6 watts output, negative ground and £1.95
incorporates an integrated circuit output stage, a Mullard IF -JJ Per Pack, p & p £1.00.
module LP1181 ceramic filter type, pre-aligned and Pack 7A may only be purchased
assembled and a Bird pre-aligned push button tuning unit. atthe same time as Pack 7.
The P.E. Traveller fits easily in or under dashboards. NOTE: Constructor’s pack 7A
Complete with instructions. ~ sold complete with radio kit
2 £15.20 including p&p.

c 323 EDGWARIE ROAD, LONDON W2. For Personal Shoppers Only. gga;ﬁ_‘s‘mpm

brccsenred) 21 EHIGH STREET, ACTON W3 6NG. Mail Order Only. No Callers.  Closod Thursday

&p ;
ACCESSORIES ARE ONCY 6 n 2 >
AVAILABLE T0 THOSE £7 . 0 £4.00

CUSTOMERS WHEN BUYING

OUR BARGAIN PACKS 100 WATT MONO

; s DISCO AMP aushed suminivm ™

An opportunity to butild your own 12 watts per channel stereo amplitier G A s
with up-to-the-minute features. To complete you just supply screws, BAR AIN P cK
connecting wire and solder. Features include din input sockets for
ceramic cartridge, microphane. tape or tuner. Dutputs—tape, speakers and cunnim o 2 5
headphones. By the press of a button it transforms ime a 24 watt mono b o]
disca amplifier with twin deck mixing. The kit incorparates s Muilard MTAMUE % g 5 g 0y
LP1 183 pre-amp moduls, plus 2 power amplilier assembly kits. Also H"CE ¢
featured 4 shder leve! contro's. rotary bass and freble contrals aid § push

§ .
button switches. Silver finish fescia pamel with matching knobs Easy to AT 0VEﬂ f ]
£

fascia and rotary controfs. ~ Size approx. 14~ x 4~ x 104"
Five vertical slide controls, master volume, tape level, mic fevel, deck level,
PLUS INTER DECK FADER for perfect graduated change from record deck No. ¥ to
No. 2, or vice versa. Pre fade lavel control {PFL} lets YOU hear next dist before
fading it in. VU meter monitars output level. Dulput 100 watts RMS 200 watts peak

EMI SPEAKER BARGAINZ

Stereo pair 350 ki System consists of
13" x B appror. wooter with rolled

ke surround, 3%" Goodman mweeter
‘(g ‘W crossover components and crcuit
: 2 diagram. Frequency response 20 Hz

L, el 10 20 Kz Pawer handiing 15 watts AMS

information instructians are available price 50p. Free
Size %" x 8%” x 4" approx with kil,£13 9 20 watts max
NOTE: f ith 4 to 8 ohm: kers.

o use wi 0 8 ohms speakers.  pap £255 s BER PACK SEEoun mIcEs

8 ohm impedance..
TWO WAY SPEAKER KIT To suit above amp. Comprising 2,

£18.25'%

8" approx Phillips basa unit, and 2. 3% approx tweeters with 1 PACK T 2xLP1173 10w RMS output power audio amp madules, Per stereo pair

assemble teak simulate cabine! and ready made metal wark. Far further

0 7

2 crossover capacitors £4.95 p&p £1.65, +1LP1182/2 Stereo pre amp for ceramic and auxittiary input.

&p £4.20
Available only to first time purchassrs of the 12 + 12 kit. \ gg: ?1’“% £5 n ou = -
T — BSR P200
(13 2 PACK 2 2x LPY173 10w RMS outgat power audic amp modu £25 50
50 WA MON 0 +1LP1184/2 Stereo pre amp (::'mmagrmi'f'mar;m: fn?auxiﬁ:w Belt drive chassis turntable . A
DISCO AMP

inputs il £7 65 unit semi-automatic, cueing device. p&p-£3.00
WIUS. 0uR price . P&p £1.15 M Shure M75 6 Magnetic Canidge
£7.95
X .
B Manual singfe play
record deck wilh autc
tetutn and cueing leves hitted wiIr. ste:

Ceramic cartridge 2 speeds with 45 ¢ ¢
spndie adapio: deally surteg ter ~z-:

Per stereo pair ] " A
=i £3.05 NN ourrnce £ 12,28 7%
R|[THV]|[c] [Frrsmem ey e

canridgge—LIMITED STOCK.
UNBEATABLE OFFER AT £27.50 complete

ACCESSORIES Suitable mains power supply parts, cansisting of
mains fransf bridge rectifier, hing capacitor and set of rotary

stereo conlrols for treble, bass,
volume and balance, £ 3 E 0 0 plus p&p £1.60

Two Way Spaai{er Kit Compdsing o twa 8 x 5" approx. 4 ghm
bass and two 3%" 15 ohm mid-range tweeter with two €rass-pver capacitors.

pé&p £3.20

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

e SR AT 323 EDGWARE ROAD, LONDON W2 | 4igpeiiioucions
st S LD AMELIFIER 21 EHIGH STREET, ACTON W3 6NG |
e AT I ool BARGAIN OFFER

Rear panel features tuse holder. DIN d input socket 30 + 30 watt All items subject 2o availability. Price correct at Ariston pick-up arm
MG b g res use Rolder. OIN speaker and input socket 30 + 30 warts 5.3.80 and subject to change without notice. manufactured in Japan. nu“
All enquires Stamped Addressed Enveloge, Complete with headshell. A

RAMS 60 + 60 watts peak for use with 4 to 8 ahm speakers, 2

Size 14% x 3" x 10" approx. £32 g A L.

BUILT AND READY YO PLAY p&p £3.30 I NOTE: Persons under 16 years not served without parent’s authorisation. Listed price over £30.00. Pn":E p&psz_so
Personal Shoppers EDGWARE ROAD LONDON W2 Tel; 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOODS DESPATCHED 70 MANLAND AND M. IRELAND BNLY
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ETIPRINTS are a fast new aid for pro-  ETIPRINTS are made from our original
ducing high quality printed circuit artwork ensuring a neat and accurate
boards. Each ETIPRINTS sheet con- bhoard. We thought ETIPRINTS were
tains a set of etch resistant rub down such a good idea that we have
transfers of the printed circuit board patented the system (patent numbers
designs for several of our projects. 1445171 and 1445172).

PARTS LIST

Shown below is the listing for Earlier sheets are available,
the last year's ETIPRINTS. ring Tim Salmon for details.
033 LED Audio Display (2 boards) Aug 79 036D Power Switch Nov 79 039A Hum Filter Dec 79
(topside pattern) Selector Logic Probe
Bench Amp (double sided)
NICD Charger 0398 Long Period Timer Dec 79
037A Encoder Dec 79 Rain Alarm
034 Cable Tester Nov 79 (double sided) Touch Switch

Flash Trigger

Reaction Tester .
Speech Compressor 037B Decoder (top side) Dec 79‘ msoe:_]goGI::ndom

Preamp Power Supply 037C Decoder Dec 79 ®

gggtrléxer & Pe-Thump (bottom side) 039C Function Generator Dec 79
e 038A Long Period Dec 79  049A ETI80 —VCO Feb 80

(price £1.60)

Timer and VCLFO
035  Oven Leakage Detector Nov 79 Gl o 040B ETI 80 — PSU Feb 80
Pinball Wizard Fiash Trigger Tuning Fork
Filter
036A 3 x Display Board Nov7g -  hseudoRandom : Coin Toss
i Refay Activator
’ Points Controller 038B Hum Filter ) Dec 79 041A ETI Audiophile Mar 80
o O ETI VCA
‘036B Data Distributor Nov 79 ECI,CF}C Probe Signal Trace
{double sided) 9 ETI HC
. A . Electromyogram
036C Train Speed . Nov 79 O38C gtér:‘c;trl:gr gt
Controller ) . 0418 VCM - Mar 80
Track Cleaner & 039 Buffer Jan 80 Heater Controlier
Electronic Pot Moving Coil Preamp
{double sided) Process Controtler ~ 042A 300W Amp Modute Apr 80

HOW IT WORKS

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

BUY LINES
ORDER TODAY

Send a cheque or P.O. (payable to ET! Maqgazine) to-

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

INCP & P

ETI MAY 1980 m



Freepost
Birmingham

B19 1BR

E FREEPOST ON ORDERS ® ACCESS
B VAT INCLUSIVE PRICES ® VISA

B ADD 30p P&P

o CASH
e CHEQUE

ELECTRONICS — 021:-233:2400 B 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS
Electrolytic Axial Leads
—10% to +50% Tol.
Vdec.

16 25

Order Code
Cap 015 + uF + Vde

40

Electrolytic Radial Leads
—10% to +50% Tol.
aF Ve

.47

Order Code

6310 25 |35 {40 | 50

220 11

Cap 034 + uF + Vaits

Miniature Low Value
Polystyrene, Axial, : 1% Tol., 63V BC Wkg,
Ceramic Plaw, Radial, Law K, 100V DC Wkg
Ceramic Plate, Redial, Med K, 100V DC Wkg.
Ceramic Plate, Radial, High K, 63V DC Wkg.
4241632} pF 21630
100
120
150
180
220
270
330
390
" 470
560
880
820
100G

Electrolytic Can Type Qrder Code

Supplied complate with Vertical Fixing
Clip

Trimmers
250V D.C, Wkg Film Dielectric, Minian

Order Code
ure

Cap 808 A

Cap BO8 B

Cap 808 C

Cap 808D

10000:F 1
27000¢F
£700uF
100004F
220004F
¢700uF
10000uF
4700xF

6V Ripple 58A@85°C B1A@50°C
5% 28A 2

46A

8.0A

128A

56A

92A

75A

6.4A
11.2A
17.9A
7.8A
12.8A
10.5A

High Ripple, 1EC Grade 1, Low E.5.R. Cap HR + uF + Volts

238
370
215
282
469
248
393
403

1200
1500
1800
2200
2700
3300
3900
4700
l 5600

6800
8200

Order Code
Cap 424
Cap 632
Cap 630
Cap 629
+ Valug
629
8

Polyester Radial Leads

Dipped Type, C280/352 Style
Moulded Type, 10.2mm Pitch

Order Code
Cap 352
Cap 360

352 1 360

Order Code
Cap PR + uF + Volts
16

Tantalum Bead
20% Tot.
HE

01
0.22

Vde. 10

INTEGRATED CIRCUITS
4000 Buffered C-MOS — High Speed

HEF4000 HEF4044
HEF40Q1 HEF4046
HEF4002 HEF4047
HEF 4006 HEF4043
HEF4007 1 HEFa050
HEF4008 HEF 4051
HEF4011 HEF4052
HEF4012 HEF4053
HEF4013 HEF4066
HEF4014 HEF4067
HEF4015 HEF4068
HEF4016 HEF4063
HEF4017 HEF4070
HEF4018 HEF4071
HEF4012 HEF4072
HEF4020 HEF4073
HEF4021 HEF4075
HEF4022 HEF4076
HEE4023 HEF4077
HEF4024 HEF4078
HEF4025 HEF4081
HEF4026 HEF4082
HEF4027 HEF4085
WEF4028 HEF40E6
HEF4029 HEF4093
HEF4030 HEF4094
HEF4031 HEF4104
HEF4035 HEF4502
HEF4040 HEF4505
HEF404 1 HEF4508
HEF 4042 HEF4510
HEF4043 HEF4511

157

HEF4512
HEF4514
HEF4515
HEF4516
HEF4517
HEF4518
HEF4513
HEF4520
HEF4521
HEF4528
HEF 4532
HEF4534
HEF4539
HEF4543
HEF4585
HEF4556
HEFa557
HEF3585
HEF4724
HE F40097
HEF40098
HEF40106
HEF40160
HEF40161
HEF40162
HEF40163
HEF40174
HEF40175%
HEF40162
HEF40133
HEF40194
HEF40195

7400 T TL.

N7400N
N7401N
N7402N
N7#03N
N7404N
N7405N
N7406N
NT7407N
N7408M
N7409N
N7410N
N7ATIN
N7412N
N7413N
NT414N
N7416N
N741IN
N74Z0N
N742IN
N7425%
N7426N
N742700
N7428N
N7430N
N7437N
N7433N
N7437N
N7438N
N7439N
NT440N
N7442N
N7443N

N7444N
N74asN
N7446AN
N7447AN
NT448AN
N7450N
N7451N
N7453N
N7454N
N7460N
N74 70N
N7472N
N7473N
N7474N
N7475N
N7476N
N7480N
N7483N
N7485N
N7486N
N7490N
N7481AN
N7492N
N7493N
N7484N
N7495AN
17496N
N74100N
N74107N
N74t02N
N74116H
N74121K

N74122N
N74123N
N74125N
N74126N
N74128N
N4132N
M74145N
N74147N
N74148N
N74150N
N74151N
N74153N
N74154N
N74155N
M74156N
MMI5IN
N74158N
N74160N
NT4161N
N7a162N
N74163N
N74164N
N7J165N
N74166N
N74170N
N74173N
N74174N
N74178N
N74180N
N73181N
M7a182N
N74182N

N74193N
N74194N
N74195N
N74198N
N74199N
NT74229N
N74279N
N74298N
1 74365N
N74366N ©
N74367N
N74368N

74LS

N74LSOON
N74LSOIN
N74LS02N
N74LS03N
N74LS04N
N74LSO5N
N74LS08N
M74LSO9N
N74LS10N
N74LST1N
N74LS12N
N741513M
N74LS14N
N73LS15N
N741.§20N
N74LS21N
N74L$22N

N741528N
N74LSI0N
N74L532N
N74LS33N
N74LS37N
N74L53BN
N74LSAON
N74L542N
N74LS5IN
N74L554N
N74LS5SN
N74LS73N
N74LSTSN
NT7ALS7BN
N74L57BN
N74LSB3AN
N74LSB5N
N74LSBEN
N74LS90N
N74L892N
N74LSBIN
N74LS958N
N74LS96N
N74LS107N -
N74LS109N
N74LS112N
N74LS113N
N74LST14N
N74(S125N
N74LS126N
N74L8132N
N74LS136N

N74LS138N
N74LS139N
N74LS153N
N74LS154N
N74L5155N
N74L5158N
N74LS157N
N74LS158N
N74L§160N
N74LST6IN
N74LS162N
N74LS163N
N74LS84N
N74L.§170N
N74LS173N
N74LST74N
N74LS176N
N74LS181IN
N74LS180N
N74LS191N
N74LS192N
N?4LS193N
N74LS5194N
N74LS195AN
N74LS196N
N74L5197N
N741S240N
N74LS241N
N74LS232N
N74LSI43N
NT4LS244N
N74LS2Z51N

N74LS2!
N74L52
N74L52
N74L53
N74LSI
N74LS3
N74LS3
N74LS3
N74LS3
N74L53
N74LS3!
N74LS3
N74L52!
N7aL53:
N74LS4
N74156

N74L§253N
N74LS257N
N741.5258N
N74LS2E0N
N74L5261N
N74LS266N
N74L5273N
N741.5283N
N74LSZ90N

93N
98BN
65N
66N
67N
68N
73N
74N
75N
78N
BEN
90N
03N
95N
90N
70N

LINEAR
CA3045
CA3080E
CA3130E
CA3140E
CA3189E
LAM301AN
LM33EN
LM3IBON
LM3B1AN
LM3900N
MC3403P
NES3T
NEG36T
NEBS5N
NES56N
NESGEN
NES7ON
NES7IN
RCA4136
TBA1208
TDA1022
TDAI0HB
TLOBICP
TLOB4CN
UAT41CN
UA7a1CT
ua748CN

Regulators
LM30SDAIK} 119
UATZ23CN
UA7805CU
UA7BI2CU
UA7815CU
VA7912CU
UA7815CU
UAT7BLOBCS
UATBL12CS
UATBLISCS
Plessey 1/C's
sL440 1
5L445

SLE10

SL612

5L620

s5t621

sL622

SL824

5£830

5L640

51680

SLIB10
L1611
SL1612

sL162%
sL1626
SL1630
5L1640

39

Zener

Diodes

400mW CAV7-C33
BZY8B/BZX79

+ Voltage 9

CASES — Boss Industriat Mouldings
Smalt Desk Console — Boss Industrial
Slope Froni Console, Recessad Top.

ABS Base, C/W Brass Bushes, In Orange
imm Alumenium Top Panel Finished Grey

w181, D96, H39(57)
W215, D130, H4T (73)

214
308
Plastic Boxes — Boss Industrial Mouldi
Maulded Box and Close Fitting Flanged Lid

Mouldings

Qrder Code
Case BIM100E OR
Case BIM1006 OR

ngs

ABS Box, C:W Brass Bushes, and Lid In Orange

L112 WB2 D31
1150 W80 D50
L1190 w110 DO

99
131
223

Plastic Boxes with Metal Lids
Recessed Top Box

ABS Base, CAY Brass Bushes, {0 Orange
Tmm Atuminium Top Panel Finished Gray

L85 W56 D29
L1111 W71 D42
L161 W96 DS3

112
150
208

Diecast Boxes

Digcast Box and Flanged Lid

Alumintum Bax and Lid in Natural Finish
124

215"
334

L113 W63 D31
1152 WB2 D50
L1892 w113 D61

$mal Desk Caonsoles
Stope Front Censole, Recessed Top

ABS Base, C'W Brass Bushes, In Oranqe
Tmm Aluminium Top Panel Fimished Grey
Ventilation Slats In Base
W105 D143 H32 (56}
W170 D143 H32 (56)
W170 D214 H32 (82)

236
312
431

Order Cade
Case E1M2003 OR
Case BIM2005 OR
Case 3IM2008 OR

. Order Code
Cate BIMA0Q2 OR
Case Bit14004 OR
Case 4005 OR

QOrrer Cade
Case BIMGDOI NA
Case BIMB005 NA
Case BIMEODS NA

Order Code
Case BIMBOOS OF
Case BINMBO06 OR
Case BIME0O7 OR

OPTO ELECTRONICS
Light Emitting Diodes, Individual
125" t3mm)  Red

Green

Yeliow

Order Code

cavss
cQayes
cave?
LED3 Clip
cavada
caves
cavee
LEDS Clip

Penel Mounting Clip to sutt

2" (5mm) Fed
Green
Yetlow

Panel Maunting Chp to suit.

Photoresistors

ORP12

ORP61

ORP12
ORPE1
Phototransistors
acPTl
BPX25
BPX29

220
195
195

QCP71
BPX25
BPX29

Photocoupler
FCDR20
HARDWARE
D.4.L. Sockets

8 Pin Low Profile Socket Tin
14 Pin Low Profile Socket Tin
16 Pin Low Protile Socket Tin

165 FCD820

Order Code

DILSKT 8
DILSKT 14
DIL SKT 16

Heatsinks

tadividual Type for 1 x T05 50° CrW
indivirlul Type for 1 x TOBA 10,5 C/W
Individual Type for 1« T03 7.2 /W
Indidual Type for 15 TOV26 17°Crw
tnchvitiual Type for 1x T0220 17 C/W

Sink BF

Sink TV2
Sink Tv3
Sink Tv4
Sink TVS

P.C.B. Companents

Dalo Pen, Blug Ink, Slow Dryng Pen 33PC

SWITCHES

Miniature Toggle — Honeywell
SPDT
SPDT
SPDT
SPDT
sPDT
DPDT
DPDT
DPDT
0PDT
DPDT

Order Code

SWBA101
SWBA1021
SWBA1021
SWBA1051
SWRBA106%
SWBA2011
SW8A2021
SW BA2041
SW BA2051
SW8A2081

cioff
Double Bias To Centre
Single Bias To Centre
Bias

croH
Dauble Bias To Centre
Single Bias To Centre
Buas

Miniature Push — C & K
se
sp

Push To Make, Momeniary
Push To Break, Momentary

Sw 8531
SW 8533

MAINS TRANSFORMERS
Secondaries may be connecred in series or
parallel 1o give wide voltage range
Primaries 0-220, 240V

Order Code

VA - Clamp Type Construction 235 each
Approx. 18% Regulation. F.C. 54, H36, W35

0-4.5V, 0-4.5V Secandartes
0-5v, 06V

0-12v, 0-12v

0-15v._ 0-15v
020v,0-20v

Trans6VA 45
60

120

150

200

20VA - Clamp Type Construction 360 each
Approx. 16% Regulation F.C. 70, H48, W46

0-4.5V, 0 4.5V Secondaries
G-6V. 0BV

012V, 012V

015V, 015V

0-17.5V, 0-17.5V

0-20v, 0.20V

Trans 20VA 45
60

120
150
175
200

SEMICONDUCTORS

INg14
IN4g0t
1N4002
IN4004
1N40G7
N4 148
IN5402
2N2218A
2N2269
2N2646
2N2926G
2N3053
2N3054
2N3055
2N3055
Fult 1SB Test
2N3442
2N3702
2N2704
2N3706
2N2773
2N3818
2N3E20
2N3904
2N5457
2N5459
40673
Ac1g8
AD161
AD162
BAWasD
BC107
8C108
HC108C
BC109
acioge
8C109C
8C148
BC158
BC177
8C179
BC182

5
5
5
7
9
a
B

RESISTORS

Carban Film, Fixed

0.25W, E24 Values IRO-10M, 5% Tol.
0.5, E12 Vatues IRO-4M7, 10% Tol

2 each
3 each

100/100 {(Muit 10/Value}
150/100 {Mujt 10/Valuel

QOrder Code

Res RDY%
Res RO

TRONICS PRODUCTS
 Verohoard
Ritch Veroboard
pltch Veraboard (S)

71
79
85/Pack

200-210694
200-210720
200-21076C

0.1W, E3 Values, 100R-

Skeleton Presets, Miniature
0.1W, E3 Values, 100R-IM, Lin. Veruca! Meast
Lin. Hor.zontat 42

Skeleton Presets, Standard

+ Value 0.3W, E3 Vaiues, 100R-4M7, Lin. Vert.ca' **

0.3W, E3 Values, 100R4M?, Lin
Potentiometer, Rotary

0.5W, E3 Values, 1K-2M2 Lin.
0.25W. £3 Values, 4K7-2M2 Log
Potentiometer, Slider

0.5W, E3 Values, 2K2-470K Lin.
025W, E3 Values, 1K0- 1MO Log

200-21078H
200-21084E
203-21013A
203-21016F
200-21087G
200-210178
200-21341D
200-21339F
200-21340G

s pisch Piain Board
582" x 2.9" 1" pitch V-Q DIF Board
Spot Face Cutrer

Pin Insertion Tool for 040 type pin
DS Pins .040 (100)

S5 Pins .040 (100}

Verowre Kit {1-pen, 2-wire, 25-comb)
Verowie Combs {251

Verowire Wire {2}

6
135
107
147
44/Pack
44/Pack
454/Kit
109/Pack
109/Pack

Metal Film, Fixed
0.5W, E24 Values, SRI-IM,
2.5W, £12 Values, 10R-27K,

4007100 {Mulft 10/Vaiue)
800/100 {(Mult 10/Value)

8 each
16 each

Res MR30
Res PRS2
4 Value

Metal Glaze, Fixed

0.5W, E24 Values, 1M-33M, 5% Tol. 16 each  800/100 (Mult 10/Value) Res VR37

+ Value

ETI MAY 1980
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® VAT INCLUSIVE PRICES
® ADD 30p P&P

® VISA
® CASH
® CHEQUE

ELECTRONICS 021-233:-2400 ** HR PHONE ANSWERING SERVICE

FuLL Sepec Kir

STATE OF THE ART L.S.l. CIRCUITS
DOWUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY
CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION
ULTRASONIC REMOTE CONTROL

HIGH QUALITY THROUGH PLATED P.C.B.
ALL 1.C. MOUNTED ON SOCKETS
PREALIGNED UHF/IF MODULES A
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, UHF
MODULATOR CASE WITH SCREENED AND PUNCHED FRONT PANEL.

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

P.C.B'S AND L S.1.1.C" S NOT SOLD SEPARATE FROM KiTS.

F.E'T. POWER AMPLIFIER

SEE LAST MONTHS ADVERTISEMENT FOR COMPONENT RANE AND PRICES

DOPPLER RADAR ALARM

P & P INCLUDES CARRIAGE, PACKING AND INSURANCE

ETI MAY 1980

Bring your HI-Fl up ta date. Available now is a 100 watt
audio amplifier using POWER MOSFETS . The POWER MOSFET
has several advantages over bipolar transistors. |t has good
frequency response, no corrier storage delay, thermot stabitity,
no secondary breakdown, and Righ input impedance.

The MOSFET Amplifier has been designed to deliver a
continvous power output of 100 watts with full heatsinking into 8
ohms from 5 Hz to 100 kHz with no more than 0.01% totaf
harmenic distortion, which is about a tenfold improvement on
ordinary bipolar techniques. The high output impedance and
thermal stability of the MOSFET reduces the size of the total
circuit by about 30%. The kit does not include a case.

POWER MOSFET AMPLIFIER MODULE  £27.50

Do your goodies need protecting? No need ta run miles of wire,
and hack window and door frames to pieces. Just build a Doppler
Radar Alarm kit. It can be mains or battery operated { external
battery required ), and is triggered by any movement in its

d jon area, It in rates an arming delay - to enable you
to leave its detection field safely, and a trigger delay (0 to 45
seconds }, so you con catch the thief red handed without a prior
warning having been given.

The unit provides a 12 volt output, normally high ( low on alam },

to supply an external remote relay, which is not supplied. The
unit has an integral buzzer ta give an indication when the unit is
being armed, and when friggering is complete,

The uriit comes complete with a suitable case.

DOPPLER RADAR ALARM  £39.50

Need o one amp power supply at five valts or twelve volts?
Fed up with lash ups? Here is o basic 'no #ilis' 1 amp P.S.U.
kit, based on the welt known va7800 series three terminal
regulators. When assembled, all components, inciuding the
transformeg, are mounied on the printed circuit beard.
Use the module as a bench power supply, or as part of @
piece of equipment.

£6.00
£7.50

1 AMP PSU - 5 VOLTS

1 AMP PSU - 12VOLTS




PCB FOIL
PATTERNS

Shown below are the foil patterns for the months projects. The Black Hole PCB is shown overleaf. The
Infra-Red remote control project will be concluded next issue — at which time details of the transmitter
circuit and PCB will be given.

Companies producing boards of ETI projects should note that both the Chorus Machine and Voltage
Controlled Filter PCBs are copyrighted to Powertran and Digisound respectively — and may not thus be
reproduced other than by individuals for their own usage in a one-off basis.

Wdd—NA 113 1

114 ETI MAY 1980









AUDIO AND RETAIL I r
MAIL ORDER
EXPORT q D R
ALL PRICES
INCLUDE VAT | F
GENTRE I Assemble .u L_J
Telephone your order with Access and Barclaycards itin an evening! . @ SILENT RUNNING
i or send cheque with order. MECHANISM MECHANISM & CASE @ LARGE ILLUMINATED
WITH ALARM Inc.assembly instructions NUMERALS

s 1 ¢ AS USED iNBnnun

Ju 0 DIGITAL CLOCKS
THREE FOR £13.50 MECHANISMS 10 FOR £39. 100 FOR £300

LONDON'S TEST GEAR CENTRE ® AC MAINS HALF PRIGE OFFER
3, 3,
OPEN 6 DAYS A WEEK 9 am-6 pm ® SiZESY x2%x2v :
SCOPES—(UK P/P £2.50 ea.) *TRIO SCOPES NOW AVAILABLE guarantee L .
HM 3093 10MHz single beam wi . FREQUENCY e - ~[ {1
i 3033 s Soa b v Compenee T 17000 | (G ur g HENRY'S RADIO o Hloues DELIVERY
HM 212.4 20Nz swosp dolay dua vace ... 402.50 | OPTO 70105 digit, 600MH: 404 EDGWARE ROAD, i v
SINGLAIR TOMHz Miniscops. P/ 4.0, Nicads 7.5, Case Bap . | Fonable. 0.1 A e re.8 LONDON W2 1ED o01-723 1008 \__”"“’*‘“ FROM STOCK
----------- 152.50 MAX 50 50MHz 6 digit
PROBES x1/x10 12.95, 110 10 50 l1 B 50, x100 15 95

pocket counter

MAX 100 ‘IDDMHZ 8 dlgll
portable caunter 8 5

{30Kv Probes 15.85. P/S 4.00. DM Nicads 7.95. Cases 8.80)
M 1200 Bench Portable 3% digit LED. Resofution 1uA/0 Imv/

OPTIONAL P/S 4.00. Con-
nector Pack. PFM200 £9.95

AL WOLTETERS | Bt VMOS POWERFETS
DM235 Sinclair portable 3% digit LED .. .. ... . . . 56.50 xgg%‘:f:‘r::ﬁasgmr‘o .
OM350 Snca 3% 001 & o 10 s e 7880 PFM200 Sincar 200N VMP4 (25W, 10dB at 200MHz. min) £1250
D ot Precas o o 10705 | TORAL o/t 400 & VNB7AF (15W, 2A, 2A. T0202) 75p. VN10KM (1W, %A, T092) 65p

BD512 (P-chan. 10W, 1A, T0202/3) 85p. 10 + 80p

all 60v

0.0%ohm ......... ... . . ...... ... 67.80 ;727:"“. ;IOMHI. 35|;igi‘; Heat C||p5 TOZOZ 12p' Togz 8p VN /VM DeSIgn Cat. ZOP
LMM100 L. 3% ZA LC B h 0. % ..... .. . £6.85 anel Viounting . . . 8

LM2001 Laiiif'a‘/,’d‘.’;?{'zA \LCD encho1k 0111 2688 | PaeMeunng o S5 2FK134/2FKAS (100W, 140V, 7A) £6 each

LM200 Lascar 3% digit 2A LCD Economy 0.5% T 43.40 B .. 88.25

TLOS1CP 29p, 10+ 27p, 25+ 25p. TLOB2CP 65p, 10+ 5C8p, 25+ 45p

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC CA3026 70p LM3900 43,2

Multi-Range Instrurments featuring AC / DCvorI‘tsA(I:DCcurlem Resistance Ranges (TM3 AC volts onty), some CA3080E  70p 7?8 15p SD5 32 (u poweropamp) . 30p
watl current, etc. x 25

g . 38 p .C.B.D.C-

TM11 incredible 120 Range Electronic Multi-meter® .. .. ... ... .. . ......... . 161.00 &%33144001‘5 gos 733 50p Scopsjtrace dOUb:fr (e B, D Cd
38 AC Micro voltmeter 3MHz >4 Megnhm (large scale) . 152.95 ! DACOS 250, 741 18p 1OMHz. c/w with controls an

T™aA AC Micro voltmeter 3MHz >4 Megohm . .. .. . - 138.00 DM2502 555: 78L05/12  29n manual. Built .. ... £9.95
360TR 100k / voltx 23 Range (plus transistor checker). Large scale .. ... .. =
7080 20k /voit 26 Range. Large scale - ..o . 26,95 NE529  145p 2102 80p | VCA (0— — 90dB, THD <01%,
10!e_"|s 50k /volt :;lg Range Mulin meter, range doubler . Looeo.o.. 1998 08 + 2502 + FX309 (superior S.R. 10v/uS) alt components plus
NHS5 2kv range mullimeter . f Al = | d) £7.50
NH56 20k /volt 22 Range Popular Multi-meter 529 = 2uADC £9 delta mod) Circuit « et £2.25

LT101 1k/voit
YN3BOTR 20k /volt
AT205 50k/volt

+ LSTTL/CMOS

12 Range Packet Multi-meter
Brief data on everything in new lists..S A E.
P&P30p. Mail order only Prices inc. Tel. 01-800 8687

21 Range Multi-meter ... ...

ATI 2k/volt 12 Range Muite-meter Deluxe

TMKS00 30/ volt 23 Range Multimeter, with case .. . " oN J W R l M M E 367 GREEN LANES
AT1020 20/volt 19 Range Multi-meter with transistor tester Deluxe ... 16.95 LONDON N4 1DY
AT2050 50k/ volt 18 Range Deluxe Plus transistor checker . . - am e 28.50

AT210 100k/volt* 21 Range Multi-meter Deluxe .. ...... ......... 29.95

AVO 8s and a large range of replacement tasts leads in nock

GENERATORS
GENERAL EQUIPMENT TG152 Series 31z 300kH: 5 Renges E P R o M s
! . TG152D ... . ... 86.25
SE250 Signal Injector . . TG1520m (with meter) . 10750 :

TE7 Signal Tracer AF/RF

SWRS0 SWR 7 Power Meter TG 200 Series RC Oscillators Sme/Sq uare output.

- 1Hz-1MHz 12 Ranges H

DRS10 36 Value Resis. Box . . 3. TG200D . ........ ... ... 113.95 SUFpIUS to requirements
RP124 0/24v 0/ 1 amp P/ Stabilised a2.00 TG200Dm (with meter) . 13950 6.00 h
RP. amp version .. g TG200Dmp (meter & fine control) . 145.90
“"5:&';0’%" 071 amp. P /S Twin Lo 4001 Digita! Pulse Generator 0.5Hz-5MHz . 2708 £6. eac

SRRRERE: B5.00 B i e 5.00
TR1000 Transistor checker in/out circuit 11.95 2001 Function Generator- Sme/Sql?are/ 4-7 1 6 £25.00 eaCh
e e e it | e i3

---- - 562030 (RF) 6 bands 250KHz-300MHz  49.95
3101 Clamp Meter 0/1 K ahm. 0/150/ 6052 PAIEVP')IF/L)aSFSColuur Bar Generafm Parts sent by return.
3007600 AC volis 07300 amp . 32.95 250.00 . 0 if ired

SWR4A0/9SWR & FSMeter .. .. . 1050 B AG761 (Audiol sine 19H2.970Ms saca {
EWR g SWRILESIMe el 2 Ay agzel {Audio] sine 19Hz-220Hz square = 190z Prog ramming Service i required.
MS8319 2x100 Watt Audio Watt Meter . 13.95 [
*500V Megohmeter 500 Megohms . . 51.00 ARF300 {RE-Audio) 184z 200MHz . 78.50 Please add VAT (1 5%) and 30p P&P
*2Y2 Amp Variable wransformer . . | . 21,95 PROTO BOARD IN STOCK

KITS PR 6 8.20, PR 100 11.80.
SEPARATES EXF300 5.95, EXP600
6.50, EXP350 3.45, EXP650 3.95

LOGIC PROBES AND MONITORS

DRILLS ANO ORILL KITS
9to 12 voit Operated. %’ max.
SMALL DRILL with collets ce......6.88
MEDIUM DRILL with 3 cotlets L. 9.90

BARINGLOCK LTD.

SMALL DRILL with 20 drilis/tools . . . 13.95 LT20600 Ecanomy Probe. 10MHz ... .. 8.95 31 Ashdown Avenue

MEDIUM DRILL with 20 drills/tools . 16.95 tm‘PMiml%ar;mt powered B oo g:.gg

MAINS El . ....9.95 rabe z .. Lmat -y 36 . -

VARIABLEm;]:;:;ﬂ B s R 13.95 %EZPL&"}"‘NII Rooazacoaoaese ..zg-gg Saltdean, B"ghton

12volt %' Heavy Duty Dl . . . . 12.50 in ICtestclip ... ... .. PR .

MAINS DRILL with toolset .. ... .. 19.95 o = 1 2

PIEZO HORN Telephone: 01-686 192

TV SOUND TWEETERS v

High quality TV sound from your Hi-Fi.
Simply plug into aerial socket of ;~ur F**
tuner. 6.50 (UK P&P 50p)

As reviewed by 'Popular Hi-Fi', July "79

Up 10 100 watts each. No x-over

reqd. Only ... ..., 4.95gach.

Flared Horns ... ... ... 6.

Midrange Fiared Horns .. 9.50
{UK Post Free)

PROTON ELECTRONICS

SAME-DAY SERVICE - NOTE NEW ADDRESS

MW L uROHASE SHARP ELB140 CREDIT CARD CALCULATOR 3mm THICK £15
Tuner /Amplllisr. BC107 7p BC158 8p 8C328 14p 80131 33p BFY51 17p
BW/LW/SW/Storan FN. Suppied 8Ct08 7p 8C159 8p BC337 15p BD132 33p TIP30  38p
as two easy do ri:nzn;lul l:,m:,s.ﬂ n BC109 7p 8C182 7p 8C338 14p 8D135 38p 2N2904 19p
-85 PEP £1.5 BC147 7p  BC212 8p BC557 8p BD136 38p  2N2905 19p
WE SELL BC148 7p  BC213  8p 8CY70 12p 8D139 34p 2N2907 19p
Kef, Seas. Audax, Fane, BC149 7p  ZTx214 8p CY71 12p  BD140 34p  2N3054 48p
Goodmans, Motorots BC157 8p  8C327 16p CY72 12p  BFY50 17p  2N3055 40p

Pearless
Speakers/Kits etc
Also PA Equipment, etc

555 19p LM3900 48p 7805 5V Regulator TO3100p INAQD1  4p
741 15p TBAB10 95p W04 1A 400V Bridge  30p IN4004 / 65p

EE TL082 80p | MC1310pT10p  LedBrec or Yellow 0.2"12p  IN4007 7p
a0 ed Red 0. P N34 3
CA3046 55p “483458 29: 741 Metal Can 8 Dil 14p iN4148 2:

CATALOGuE SPECIAL OFFER: 741.Metal Can 10 for 120p

Resistors 0.5W 51, Carbon Film E12 Values 10Q-10MQ 1p. Polyester Caps
€D
NDSTAMP

T™11 TMK500
CALL IN AND SEE FOR YOURSELF

PRICES CORRECT AT 1/4/80

AUDIO ELEGTRONIGS

301 EDGWARE RD., LONDON W2 1BN mvzv“”aope

001-0.14-0.1y 3p; .15, .22, .33 6p; .47 8p; 68 8p; 14 10p. Electrolytics All 25V
4.7u-22y 4p; 47-68 6p; 100 8p; 220, 330 12p; 470 16p. 1000 PC Mount  20p;
6800 65p; 10.000 95p; Panel Mounting Neons 20V 20p.

ADDRESSE ava x 8Y2) All Full Spec. Guaranteed. C.W.0. P. & P. 30p. Mail Order Only.
01-724 3564. OPEN 9-6, MON-SAT. roROUR COPY NOW 70 BRIGGS FOLD ROAD, EGERTON

ALSO AT 248 TOTTENHAM COURT ROAD, W 1, ’ BOLTON, BL7 9SQ ; |
ETIMAY 1980 117




; VERDBOARD
b l( TERMS, VAT, CW0. Cheques etc payable to Greenbank Electronics. Add VAT to ARTZ
I ee l l ) illlﬁﬁm at 15% except where stated nther;lése. g«s; el7c5: UD[(Em I;-Emﬂ\MET2 5=u ou
A per order. Export: NO VAT but add 35p (Eire). p (Europe) an: ! .
i Greenbank Electronics sove 5 ted 32.768KHz DA 53p
b eisgwhere. Access, Barclaycard, Visa, telephoned orders accepted. Watch] £3.23 4
(D_ept.T.".ls! :.zl hl‘\::vnil;” o LRgc;ng.Algew Ferry . (Palys. universities, govt depts, etc can telephone their erders for immediate 50 Kz g_:g §3:§?7~ n‘;g
o despatch on account, 100.0 Kz . i 3
{Tol: 051-645:3391) 5 ] 2000 Kiz oz | B0 o
TTYE 2 prices for Amateur Users and Export. Note: industrial users — quantity | 204.6 Kiiz £3.92 349 % 17" £2.40
U v E P R 0 M CIVIOS e ot prces or e semve, Moty Wotoraia, REA ke e pazliey S
B : .2 KHz 3 o Pl rd
3 ke ) ! 0 15p 0z 50 4089 £150 419 £268 52 £1.27 2125 Kite £3.02 o1 Pmb:a
EY o i 0 “2 €500 | 4534 £5.13 no sirips)
a0 17p g 9dp B 63 1 TBA | 4335 369 | 4550KK €495 | gy opn
: : : a1 o4 0p | a9t 180 | U3 2L £ra03 | 10 M 362 | AL sop
o W6 £1.05 5 £1.35 06 £105 | M3 E1132 | N e 1,008 Mz ge | B sy
UL ] MotE | m oak W B | et 1.280 Wiz 392 | Torcinalpas £1.50/300
dog  87p s Inh | dmy EST £267 cray | LM £362 § voDPwar  £L17
bR S I N I I £382 § e paudbard  £291
o sop e o] E:fs’ :éz £2.18 A‘?}S Ea.ss ZITISZMAZ €328 @ quyticy gutar
o ethon e i :g; e, ;;: | we 242 | e ciess. L B2 ] minvtaw £1.2
s o 4 w12 101 €161 -“Wv; ggﬁ ol T T £362 SOLDERCON PINS
L o 0¥ ws 72 a2 £212 | 4% ¢ : 3,000 Mz £362
R o o 0% £1.10 003 £292 | 4500 £6.95 4555 8p 32768 Wiz £323 0050p 1000 £3.95
¥ 15 - 8 . .
@ wmp | 4% oz | oo s b an | B2 T | ioesme s DIL SOGKETS
417 8gp ﬁ?; Eg.% g:gg :15.")3 i m: 2555; er1s | 35216 Wiz £a.£ 8/14/18 pin T
: ; - i 4.000 Wiz £2. 10p/12p/
Two easy to use units designed for both %}g 5: 050 €480 w7 68p ﬁ :55.;11 255;% ﬁis 1032 M €323 18/2022 in
the professional and amateur UV-prom user. 02 299 060 £115 0108 €535 o] 55: o) GSp 4,006 MHz £3.29 18p/20p/25p
Features: 4021 91p 061 £15.67 e celsa i o e 85 535 4194304 W2 £323 24/28/40 pin
; ‘Nz 86p 62T £1000 | A8l £339 s 4GBIOM . £1.25 30p/40p/50p
@ Can erase up to 14 proms £1.09 0182 £1.40 4510 99p 566  £1.59 f £323 i Toxtont Fibvey v
: oz 20p 08 Sl £138 f238 | 4608 Mk 24 pin Toxioo L]
@ Special short wave ultraviolet tube. . . 024 56p 4054 N/S 0192 £1.40 P jieas 257 4.600 Mz €323 zero insestion force £8.50
@ Erase time variable between 5 and 50 minutes in 5 minute steps prisd 19p 0% N/S 019 £1.40 :555 & Eg %5607; Ezs 4.915 Wiz £3.23 TRETicE
(preventing pver exposure which may shorten prom life). 0% £1.80 4066 57p 0194 :”: sl e s £5.7: 5,000 MHz €323 —"l
& Sliding tray carries proms on conductive foam. 4027 45p % zgn ﬂg7 :I - 55 £108 58 262 5.?238":& ggg
@ Safety interlock switch prevents the timing circuit from operating 4028 81p o 20: e o 81 o) sap g'us m; oz oy
and switching on the tube with the tray open. :g gg: o 7p N8 clog | 18 ELE2 4583 76p Bo00 M % (AN Mini dips)
@ 'Mainson’ and "'Tube On’’ indicators. W 208 on 21p 463 £1.08 4519 :15213 4584 :1“.30.: 5 144 Wiz €323 ag:m 4
® Sman textured case. a%  £1.00 a2 2Ap N £1.08 ‘gg"l R g}g f% | seoomu 22 | B b4
@ Complete instructions suppiied. i % £145 40;2 ;1P ﬁ;z :199£ 52 £1.08 & 23 6.5536’.0 Wiz ggg
Supplied complete with mains plug and flex a3 £1.9 ﬁﬂi 82; 08 £6.59 4524 N/S 58 265 ;m ME £3.23 4 DNGIT LED DISPLAY
Price £17.70 | £ Wi | we 659 | 45 €188 | 5w gess | TI0OMM 353 | miiplexed.  common
Model UV141. Price £77. sl s Wi oy | w0 w3 | em fi% | aw e TaAi e £azs | cadods prime yuaiy
Also available without timer as ws 6108 4081 20 an ﬁzzg Em 4,000 MHz 523 NSB 3881 (03 £4.25
; H 403 £245 482 P 1 : 85 8.308608 MH2 €3,
Model UV140: Price £61.20 o0 uaﬁ gg ;g wg! :':I.?g ;5‘-‘3? e $1E125 Mie 2 7D DISPLAYS .
<l . i i DLTTE/I2BE £2.00
PROM WASHING SERVICE: 50p each prom 74c 7 i e el 8005 Igﬂag&mblu ggg DLTeTE 50 180
_1 85 £1.29 ULISS £1.04 | 74096 10.245 Wiz €3.23 || FND 500/560 £1.20
OMPUTER BOARD S T 24p | TACE B4p | i3 8 | THNT 0700 Mz £3.23 s
= . Nz 24p 74089 £4.38 740174 £1.51 ;w 10.92 Mz £3.92 T1QUTD CRYSTAL
The following is an extract from our leafletref. ‘MP4’, which is available UM 24p 74090 85p LIS 90p oo 11,000 Miz £3.92 s
free on request (a 3" x 6’ SAE helps, but is not essential). See 74008 24p 74093 85p T401R  £1.10 aten 12.000 MHz £3.92 405" Digits 40 pin O
Microprocessor section 1o the right for board prices. . I’ 74010 24p 74095 £1.04 740183 £1.10 14.0 MHz £3,92 .
For many people the wide choice of micra-processars naw avavlablg presents a 4014 £1.41 748107 £1.22 740195 €£1.04 14.31818 Mz £3.23 .
difticult choice. Te understand any particular microprocessor in depth a 74520 24p 740150 £4.12 4200 £6.78 16.000 Miz £3.02
development system 1s almost essential, however in the past to understand 74030 24p AC151 £2.46 740221 £1.36 18.000 MHz £3.23 CLOGK CHIPS
more than one several separate devetopment systems have had to be we 24p 740154 £367 740373 £1.73 18.432 MHz £323 AY-51224A £2.60
purchased b 14042 92p 740157 f£2.20 74&4 Els-zg 20.000 M:’l. gig MK 50253 £5.50
hat s e systems, one for gach processor, have been necessary 74048 €138 740163 £1.10 740901 20,1134 MHz .2 MK 50366 £6.50
Lh(ej:za‘sgn:hleﬂ‘t;?;ﬁr; in;i!vidual micraprocessors have their own individual " 74073 51p 740161 £1.10 74002 54p 270 MHz £3.92
features: in one case to access memory a separate read strobe and wiite strobe U4 56p 40162 £1.10 740903 54p 27.548 Mz £3.92 SIX DECADE
is required, in another a ‘read/write’ line is used in combination with a U6 Sdp 0183 £1.10 4004 . S4p 38,6666 MHz £3.23 COUNTERS
combined strobe catled 'valid memory addressda;\d %hv-: }ﬂth' soar:g T ?&ltl'gﬂulrﬂz ggg WK 50395/6/7 £8.75
hi address bus can be used for botl enory Y i
p;o::{s]s;:ﬁbs‘ El.):?lrs“'t.e under the control of a ‘'memory request’ or an Mopu SVV chH 116,000 Miz £3.23 MK 50398/5 £6.20
i tput request control fine. . . -
I\IJr;):r‘alll‘:'\j ﬁla dgyelcpmem system takes advantage of any of the particutar LIVIM_I:I*‘E:IEWUHF g;gg MOD E Ps Us DATA
unique features of any particular microprocessor, this makes it mora difficutt to Lﬁ?z.’il W oh3s vion | AC 52215 5U/10A £69.90 Note: In this section ail data books
raft some other unrelated microprocessor onto the same bus at avla(ey date. Woduiddar wide .hlwilllh AC 92218 5V/5A, 12¥/1A. —12V/18 — are subject 10 0% VAT. For postage
% Universal Micro System provides a basic bus structure on which any one ul nrl v REh 59/0.0A £86.80 see Terms’ at top of page.
micro-processor can be connected. The system uses a CPU (Central Processor IMW‘%F‘F; ‘S’::fl-l!d oy ] Ac5a21s su/2m £99.20
Unit) card which is separate from the rest of the system, and this allows thé i Mty £2.50 AC 4218 5V/10A, 12V/2h, —12V/ 24, — )
same memory and interfaces to be retained when a different MPU_\}S" used. SV/0.IA £126.5D 113 page Eltcl{nnlc Pnl|l_cls Index 72-77
The basc system bus consists of data and address buses g:gemer(v\(«\u;D()e)alz:‘ a[:c; . [North m“,d.su;m.,"]l o g:
e B o s e ie 8000, 260 tamiy, wieh rormaly i | MIICROPROCESSORS | mrece | SSom O ety
memoyspaus i damantal charge 10 the 811586/6/1/8 . Y rery Kemlian) £3.75
/output parts. @n now be used without any fundame 5800 € r. Drury (K i
g“i”:a:d a5 2 pbor\us, users of these MPU's have all the ports entirely free for . m:u“ g’: m LED deiver g: :§2 ::g: .‘,,T':',',,'?,:L':'L‘u,m'gl,'{.':,:].,] i}z
b rpeses). J— S 6802 . 5
[T:g gvr\:;em;f%.c b 's includes boards to implement a mamow-mapped:DU% ]ﬂ"?';gi’:nnﬂ:aﬂ“ 5810 (128 x 8 AAM) £2.67 g;gs gﬁ Data for 4116 (Moslek] S0p
cassetfe interface, keyboard interface, PROM programmer, and: nuzgaer ?n with oM plated e con- GBAI0(I26 x BRNM)  £3.75 S TERVOUTBOARD o6 page dala for Mk 4118 — ; 25p
RAM and ROM cards. All the cards are :ébn:\emauonal s:le ::e:rd xms Iar::m o 5620, 6321 A £ 0 125.00 ;‘?P"' ::; ;n; w;mfﬂfzmﬁ 50] (National) x
(472" x 8") except for the larger power PS power supply . - X 6850 ACIA £3.08 i -page data fo
card \s‘snzedz so lhg! it can be bolted to the side of a standard 4’ chassis mo:{iulg gg‘}:;:ri%m;&mg:g MCES30 £2.64 i CRY %S’F“S‘F’I;‘;:E’E‘i’lﬂ ¢100 paga COP 1802 MPU User Manual {‘Rul] i £4.50
which is then compatible with the other cards. The cards have a standar, 200CPU eard 750 el 2t o a'e0 45 page Fixed Point Binary Arithmetic Routines (er .
43-way edge connector. with one position used for polarisation. . DU'K ) 58t £7.50 8502 £12.00 510130 €470 COSMAC . lfor -
We do not propose to defend the (vglsa;gglv‘l?l (S)raa[] n";iMbZL:f $;: Ea?aglllin: U ol £7.50 §520 PiA £6.22 A1 £560 nm(x’l;‘l‘lgﬁ:‘l‘l‘:g:“l';ll:ﬁli“l‘:lm' c Rouline: o
(42}, against such siandards as the -position i 2 . VOU'G § three €195 Fatiors £5.60 ] s
Nerat i i by e ore expens.ve. In the GMOS AY 43 COSMAC MPU Product Guide (RCA} 75
e vy Pord ‘Drarai: s Biggorand s Ford Cortina’, but it i g | IMACCOPIGIGE  E085 cuun cew KEVBOARD | 1o v OO 867 i Sommr 2%
docsritimsagalCortinallsiidgbodivay ’ rows — Ifmay even 4k PROM board (5204s) i+ - wa o ez T ate SHDS Fockt Seacin i FCH) i
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Send your orders, to: =
DEPT ETI 5, PO BOX 6 , WARE, HERTS. Tel 0920-3182

Visit our NEW shop: 3 BALDOCK ST., WARE HERT

BOOKS BY BABANI

OPTOELECTRONIGS

Telex: 817861

AUDIO LEADS

BOOK NO DESCRIPTION £p
BPE Erg.~eers & Machinists Ref. Tabies 0.50
BP'4  Znd Boox Transistor Equivs & Subs 1.10
BP24 52 Proects Using IC741 (or equiv) 0.95
BF28 Radx Antenna Book Long Distance Reception

& Transmission 0.85
BPZ7 GiartChan of Radio Electronic Semi-conductor

& _ogc Symbo's 0.80
BP32 Buwid Meta! & Treasure Locators 1.00
BP34  Pracozal Repair & Renovation of Colour TVs 1.25
BP35 Ha~apook at IC Audio Preamplifier 1.25
BP38 5C Crets use Germ/Sil/ Zener Diodes 0.76
BPZT < P-arects using Relays /SCRs/Triacs 1.25
8P3% SC Fwd Effect Trans Projects 1.25
BP40 Dyt IC Equivs-& Pin Connection 2.50
BP41  _.nasr [C Equivs & Pin Connection 2.75
BP43  How to make Walkie Talkies 1.25
BP44  ICCE5S5 Projects (Revised & Enlarged Edition) 1.75
BP45 Projects or Oplo-electronncs 1.28
BP4E Racko Circuits using ICs 1.38
BP47  Mobile Discotheque Handboak 1.3
BP4E  Hectronics Projects for Beginners 1.35
BPA9  Frpular Electronic Projects 1.45
BRSC  IC iM3800 Projects 1.35
BP5Y Ewmecronic Music & Creative Tape Recording 1.25
BP5Z iLong Distance Television Reception (TV-DX)

For the Enthusiast 1.45
8P53  Practrcal Electronic Calculations & Formulae 225
BPSS  Radio Stations Guide 1.45
BP56  Electronic Security Devices 1.48
BP57 How to Build Your Own Solid State Oscilioscope 1.50
BP58 50 Circuits using 7400 Series ICs 1.35
8P58  Second Book of CMOS IC Projects 1.50
BPBO  Practical Construction ot Pre-amps/Tone

Controls/Filters & Attn 1.45
BP6' Beginners Guide to Digital Techniques 0.95
BP62 Eiements of Electronics — Book | 2.25
BPS3  Elemants of Electronics — Book Il 2.25
BPB4  Elements of Electronics — Book 11 2.2%
BPE5 Single IC Projects 1.50
BP66  Beginners Guide 10 Microprocessors & Computing 1.75
8P67  Counter driver & numeral Display projects 1.78
8P68 Choosing & Using your Hi-Fi 1.65
BPES  Bectronic Games 1.76
BP70 Transistor Radio Fault-Finding Chart 0.50
BP160 Coil Design & Construction Manual ¢.75
8P202 Handbook of integrated Circuits Equivs & Substitutes 1.00
BP211 First Book of Diode Characteristics &

Equivalents & Substitutes 1.25
BP213 Electronic Circuits for Model Railways 1.00
BP215 Shortwave Circuits & Gear for Experimenters & Radio Hams

BP217 Solid State Power Supply Handbook

BP221 28 Tested Transistor Projects

BP224 50 CMOS IC Projects

BP226 Build Advanced Short wave receivers

BP227 Beginners Guidg to Building Electronic Projects
RCC  Resistor Colour Code Disc

" BRACKETS

Right-angle mounting brackets, Ideal for mounting, PCB, panels et cetera
into boxes and cases.

18SWG — Mild steel — short face has slotted hole 6.5¢m x 3.7cm long
face has 3.7cm diam. hole

Q/NQ.1726 Height 15cm, length 15cm, width 10cm £0.06
Q/N0:1727 Height 25cm, length 15¢cm, width 10cm £0.07

DRSO
Mol oon
cucana®

MICRO SWITCHES
Plastic button gives simple 1 poie change
over action Rating 10 amp 250V ac

ETI MAY 1980

Description No. Price
DPDT miniature slide 1973 £0.18
DPDT standard slide 1974 £0.17
Toggle switch SPST 1%2 amp 260V ac 1975 £0.38
Toggle switch DPDT 1 amp 250V ac 1876 £0.48
Rotary on-off mains switch 1977 £0.58
Push switch — Push to make 1978 £0.18
Push switch — Push 1o break 1979 £0.21
ROCKER SWITCH Colour No. Price
Arange of rocker RED 1980 £0.35
switches SPST — moulded BLACK 1981 £0.35
in high insulation WHITE 1982 £0.35
material available in a BLUE 1983 £0.38
choice of colours ideal YELLOW 1984 £0.35
for smaill apparatus LUMINOUS 1985 £0.35
‘Description No. Price
Miniature SPST toggle 2 amp 260V ac 1958 £0.81 °
M:niawre SPST toggle 2 amp 250V ac 1958 £0.86
Miniature DPDT toggle 2 amp 250V ac 1960 £0.81
Miniature DPDT toggle centre ot 2 amp
250V ac 1961 £1.07
Push-button SPST 2 amp 250V ac 1962 £1.04
Push-button SPST 2 amp 250V ac 1963 £1.09
Push-button DPDT 2 amp 250V ac 1964 £1.34
MIDGEY WAFER SWITCHES
Single bank wafer type — suitable for swnchmg at 250V ac 100mA or
150V dc in ctive loads break contacts. These
switches have a spindte O 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 £0.55
4 pole 3way 1968 £0.55

NEW INCREASED RANGE — ALL 1ST QUALITY
LEDS (diffused)
O/no. T

ype Size Colour Price
1501 ARL209 (TIL209) 3mm(.125} RED £0.10
1602  MIL3232 (TiL21 1) .3mm (1256}  GREEN £0.18
1503 MIL3331(0P212A)  .3mm (.125) YELLOW .16
1504  ARL4850 (FLV117} .5mm (.2) RED £0.10
1505  MIL5251 (TiL222) Smm (2) GREEN £0.16
1506  MIL5351 (MV5353)  5mm (2) YELLOW  g0.16
1509 FLV111 Smm ( 2) CLEAR £0.12
(ilt. Red)
.SUPER ‘HI-BRITE" TYPE
1521 MIL32 3mm{125) RED £0.11
1522 MILS2 5mm ( 2) RED £0.11
1514  ORP12 Light dependent resistor £0.76
1520  QCP71 Photo transistor £0.40
LED CLIPS
150B/125 pack of 5 125 clips £0.17
1508/2  packof5 2clips £0.21
DISPLAYS:

DL703 7 segment D.P. left (.3 height)
RED Single Digit

DL707 7 segment D.P. left {.3" height)
RED Single Digit

DOL527 7 segment D.P. jeft (.5'’ height)
RED Twao-Digit Reflector

DL727 7 segment D.P. sight { 5" height)
RED Two-Digit Light Pipe

DL747 7 segment D.P. left {.6' height)
RED Single Digit Light Pipe

OPTO-1SOLATORS
Isolation Breakdown ~- Voltage 1 500 — continuous twd current 100mA

Common Anode
o/no. 1523 £0.85
Commen Anode
o/no. 1510 £0.82
Common Anode
o/no. 1524 £2.08
Common Anade
o/no. 1512  £2.07
Common Anode
o/no 1511 £1.73

CiL74  Single-Channel 6 pin DIP standard type — optically coupled pair *

with infra-red LED Emitter and NPN Siiicon Photo Transistor
o/no 1497 £0.81
CILD74 Multi-Channel 8 pin DIP Two Isolated Channels
. o/no. 1498 £1.22
CGLQ74 Multi-Channel 16 pin DIP Four Isolated Channeis
0/n0.1499 £2.69

MEL 11 (TIL81) NPN LIGHT DETECTOR
Silicon Photo Darlington Amplifier — VCBO 30v VECO 10v ic 100mA
Ptot:300mW IL Min 0.5 Typ.2mA ID 100mAnA  o/no. 1496 £0.29

WIRE CONNECTORS.

Eﬁtirely new range of connectors for Discrete wire. Uniquely dasigned’
Wirepost is soldered to the P.C. Board. A pre-stripped wire is inserted into
the connector and easily locked by pressing the housing down. The wire
is alternatively removed by lifting the housing. Tin alloy plated contacts
ensure good as gold performance.

Housing consists of Thermo plasiic polyster.

172B Single connector in

red /black or white £0.12 inc. VAT
1729 Threeway connector

black ONLY £0.23 inc, VAT
1730 Fourway connector i

black ONLY £0.28 inc. VAT

FUSE HOLDERS AND FUSES

Description
20mm X 5mm chassis mounting
1%InX Y4in chassis mounting
Vi car inline type
Panel mounting 20mm
Panel mounting 1%in
QUICK BLOW 20mm
Type No. Type No. Type No.
150ma 611 7Tp 1A 615  6p 3 619 6p
250mA 612 6p 16A 816 p 4A 620 10p
550mA 613 6p 2A 617 6p 5A 621 6p
800mA 614 8p 25A 618 7P
ANTESURGE 20mmn

Typs No. Type No. Type No.
100mA 622 1A 625 2.5A 628
250mA 623 2A 626 3 15A 629
500mA 624 1.6A 827 5A . 830
A 8p each

QUICK-BLOW 1 Vain

Type No. Typs No. Type No.
250mA 631 500mA 632 800mA 634

BA BOLTS — packs of BA threaded cadmiur!t plated screws slotted
cheese head Supplied in multiples of 50.
Price

., Ype No. Prica
‘hn OBA Yin 4BA 846 £0.37
4in OBA . Yain ABA 847 £0.29
1in 2BA 3 11n 6BA 848 £0.46
hin 2BA 3 Van 6BA 849 £0.24
Yain 2BA B Yain 6BA 850 £0.29

1in 4BA
packs of cadmium piated full nuts in multiples of 50
0.

Typa Price Typs No Price
0BA T 855 £0.83 4BA 857 £0.35
2BA 856 £0.55 6BA 858 £0.28

BA WASHERS — flat cadmium piated plain stamped washers supplied
in multiples of 50.

Type No. Price Type No. Price
0BA 859 £0.1€ 4BA 861 £0.14
2BA 860 £0.14 6BA 862 £0.14

SOLDER TAGS — Hot nnned supplied in multiples of 50
0. 0 Type No. Price
B51 £0.46 4BA 853 £0.25
852 £0.32 B6BA 854 £0.25

No. Length Width Height Price
155 8in 5Yain 2in £1.73
156 11in Bin 3in £2.02
157 8in 4%in 1%in £1.79
158 9in 8%in 2%in £2.43

No. Type Price
107 FMindoor Ribbon Aerial £0.69
113 3.5mm Jack plug to 3.6mm Jack plug. Length 1 .5m £0.86
114  5pin DIN plug to 3.5mm Jack connected to pins

3 & 5. Length 1.5m £0.98
115 5 pin DIN plug to 3 5mm Jack connected to pins

1&4. Length 1.5m £0.98
116  Car aerial extension Screened insulated lead. a

Fitted plug and socket £1.44
117  AC mains 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 2+2 pin DIN plugs 1o stereo Jack socket with

attenuation network for stereo headphones

Length 0.2m £1.04
120 Car stersa connector. Variable geometry plug to

fit most car casseties. B-rack canridge and

combination units. Supphied with inlined fuse

power ead and instructions £0.89
123 6.6m Coiled Guitar Lead Mono Jack plug to Mono

Jack plug Black £4.72
124 3 pin DIN plug to 3 pin DIN plug. Length 1.5m £0.85
125 5 pin DIN plug to 5 pin DIN plug. Length 1.5m £0.85
126 5 pin DIN plug 1o Tinned open end, Length 1.5m £06.85
127 5 pin DIN plug to 4 Phono Plugs.

All colour coded. Length 1.5m £1.49
128 5 pin DIN plug to 5 pin DIN socket Length 1.5m £0.92
129 6 pin DIN plug to 5 pin DIN plug mirror image.

Length 1.5m £1.21
130 2pin DIN piug to 2 pin DIN infine socket

Length 5m £0.78
131 5pnDINplugto3pin DINplug1 &4and 3 &5

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

Connected pins 3 & 5. Length 1 5m £0.86
134 5 pin DIN plug to 2 Phono sockets.

Connected pins 3 & 5. Length 23cm £0.78
135 5 pin DIN socket to 2 Phono plugs.

Conneciad pins 3 & 5. Length 23cm £0.78
136 Coiled stereo headphone extension lead.

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

TRANSFORMERS

M|NIATURE MAINS Primary 240V

econdiary Price
2()21 6V-0-6V 100mA £1.04

9v-0-9v 75mA _£1.04

: 12V0-12V100mA €129
MINIATURE MAINS Primary 240V
wilh two independent secondary windings
No. Type Price
2024 MT280-0-6V 0-6V RMS £1.84
2025 MT1650-0-12V G-12V RMS £1.84
1 AMP MAINS Primary 240V
Secondary Price

2026 B6V-0-6V 1 amp £2.88 P &P. 45p
2027 V09V 1 amp £2.30 P.&P. 45p
2028 12V0-12V 1 amp £2.80 P &P. 55p
2029 168V-0-16V 1 amp £3.16 P.&P. 66p
2030 3QV-0-30V t amp £3.97 P.&P. B6p

STANDARD MAINS Primary 240V

Multi-tapped secondary mains transformers available in /2 amp, 1 amp
and 2 amp current rating. Secondary taps are 0-19-25-33-40-50V
Voltages avaitable by use of taps. 7, B, 10, 14, 15, 17, 19, 25, 31,
33,40, 25-0-25V.

No. Rating Price
2031 Y2 arp £3.91 P.&P 86p
2032 1amp £5.08 P.&P. 86p
2033 2amp £6.27 P.&P. £1
2035 240V Primary(-55V @

2A Secondary £7.30 P&P. £1

SPECIAL DFFER
2042 240V Primary 0-2DV @ 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.

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

No. Length Width Height Price
159 5%in 2%in 1¥ain £0.85
160 4in 4in 1%c0

£0.85

161 4in 2Vin 1%2in £0.85
162 5'%in 4in 1%2in £0.97
163 4in 2%2in 2in £0.87
184 3in 2in Tin £0.80
165 7in 5in 2 £1.43
166 8in 6in 3in £1.82
167 Bin 4in 2in £1.18

SLOPE front alumintum boxes with black vinyl base and sides &
aluminiunr back, top & front — strong construction easily accessable
169 2%in  S%in 2% 12in 3%in  8in £5.45
168 1%in _ 7%in  4in 16in 4'%in 11in £8.31




T by TS, oo 1 4018 ' %% TN KT T T -
TLs by S Bisey 40p oS g g:asoﬁemss VEROBOARDS  ; 45 | TRANSISTORS BFzgg 36p | MP30A  48p.| 2N3442 140p | 40361/2 ABp 10A 400V 200p
400 wh 74258 zsop 4020 100w | 5300 17 copperclad | AC126 25 | GRS o | DU EP INotes ao | aoisd 8. | 25A 400V domp
4300 . 2.6%3.75" a3p| AC127/8 20p 8 0p
7401 12p 74279 110p 4021 110° | 9308 316p : a3p A BFR41  26p | TIP3IC 23584 250p | 4
oy  p 14m3 ek 402z t0m | 9310 2755 | 3555 o S0 S0 e aen | mR7S 25p | TPaA G5 | oNseazsaam | doavg  sen | zewems
7403 1ap 74200 1s0m 4023 27p | 9311 2750 | 3 7exen P oie| AF116 sop | BFREO 28 | TS &2y 2N3702/3 12p. | 40411  300p 2.7v-33v
7404 lap 74293 1500 4024 50p | 9312 160p | 3750170 ADi40 705 | EBFR81  28p | TIP33A  sop | 2N3704/5 12p:| 40594 W 200mW op
74501  eop 74298  200p 4025 20p° | 9314 tesp. | 379%1" | 222p 18dp) o BFX29  30p | .TIP33C  114p | 2N3706/7 14p | 40595 b w 1
T} b 7435 100p 4026  130m | 9316 sy |A75XT1" 2000 | ADIOL/Z SR | mmGD  Mp | TP3A 115 | 2NI70B/D i2p | 40673 p . 2
7406 0p 74386 100p 4027 50p | 9321 225p [ 5ot tacn ot Op| OS5 8 11 BFXB4/5 40p | TIP34C 160p | 2N3773 300p | 40841  90p e
07 - ap 1937 :& OB o fja 150p | phopfcacuter  S9R1 acrop 1p Bxsf/7 30p | TS 228 | 23RO e | 40p7i/2 0p | IWACS
7408 17 360p : |, BC117 30p, | TP3C 290p | 2N3B20 50p s PLAS
fa08 1op 74350 200p 4030 85p | 9368 200p | Verd Wirina Pen A zg BFWI10  B0p | TIP36A 270p | 2N3823 70p | DIODES B [ - o
7410 18p 7433  200p 4031  200p | 9370 200p :2“'"9 SRooly a70p| BC149°  a0p | BEYSO ~ 30p | TP36C  3a0p 2N3866 90p [ BY127 12p.| 3A500V 55:
7411 2p 74490 225 4033 180p | 9374 200p. | +oOMbs 7 BFY61/2 30p | TIP41A  65p | 2N3902 700p | BYX36-300 20p 6A 40!
Ja12 20 7ALSSERES 403 200p Combs 7p| BCISI/® 19 | ervss  33p | TPAIC  7mp | 2N3903/4 1% % | Adoov  soe
7413 30p 74LS00  14p 4035 110p TREAR o 3 3 BC169C 12: BFYO0 90p | TIP42A  70p | 2N3905/6 20p | OABI 15p 8ALOOV  7Sp
7414 s0p 74502 18p 4036 295p 4 8C172 12p | BRY39 4bp | TiP4C  82p 2N4037  65p | OA85 15p 8AS00V  95p
74C14 90p 741503  18p 4037 115p AY1-0212 600p NES31 150p BC177/8 17 BSX19/20 20p- | TIPS4 160p | 2N4058/9 12p | OASO 9 12A 400V
7416 7p 74504  16p 4038 120p AY1-1313 668p NES55 2p 86179 ",: 8U104 225p° | TIP120 120p | 2NA060  12p | OA9Y 9p 12A 500V 1
7417 27p. 741505 25p 4039 295p AY1.1320 320p NE556 Op BC182/3 10p | BUIOS  190p | TIP122  130p 2N4061/2 18p | OA9S 8p 18A 400V 110p
7420 17p  7AlS08  22p 4040 100p AY 15050 140p NESG1B £25p 801 11p | BUI0B  250p | TIP142 160 2N4123/4 27p | 0A200 9 16A 500V 1
7421 aop 741510  20p 4041 i AY3-1270 840p NE5628 425p 80187 BU109 225p | TIP147 160p | 2N4125/6 27p °| 0A202 10p 28000  130p
7422 225 74LS11 agp 4042 80p | Av51224A  240p | NESGS5 130p BU205 200p .| TIP2955 78p | 2N4401/3 27p | IN914 4
T4o3 34, 741313 aop 4043 - 80p | -AY51315  600p | NEBSS 155 |- BC212/3 1% | mu20s  200p | TIPAOSS 70, | 2N4427  90p'| IN9TE 7p
7425 0p 74514 72 4044 0p AY5-1317A 775p NES67 175p BC237 1 BU4O6 14Sp | TIS43 Mp | 2N4871  6Dp | IN4148 ap
7426 a0p 74515  4Bp 4046 110p | CA3019 © 80p NES71 425p 8527 1ep | E300 50p | TiS93 30p | 2N5087  27p | INAOO1/2  Sp
2427 Mp 741520  20p 4047 100p CA3046 T0p RC4151 400p BC337  16p | E308 S0p | 21X108 12p | 2N5089  27p | 1N40O3/4  6p THYRISTORS
7428 36g. 741521 qop 4048 Shp- CA3048 225p SAD1024A  1250p BC338 18p | E310 S0p | ZIX300 13p | 2NS172  27p | 1N4OO5 6p 1A 50v  40p
2430 17p, 741527 38p 4049 Op | CA30BOE 720 SFF96364 1100p | gca6y MJ2501 225p | ZIX500 15p | 2N5179  90p | IN4006/7 7p | 1A 400V !
7432 agp' 74lS30  20p 4050 Afip CA3086 48p SN76003N 175p BCA77 /8 m MJ2955 9Op | ZIX502  18p | 2NS191  B3p | IN5401/3 13p 34 400V 905:
7433 sop 741532 27p 4091 80p CA30B9E 2250 SN76013N  140p 8C516/7 50p | MW3001 225p | ZTX504  30p 2N5194  90p *| 1N5404/7 19p | BAGOOV  140p
2437 ;sp 74542 70p 4052 80p CA30! 375p SN76013ND  120p BCEa78  16p | MJEISO  50p | 2N4S7A 250p | 2NS245 40p | 5920 % 12A 160p
7438 38p 741547  90p 4053 80p CA3130€E 90p SN76023N  140p BC548C  op- | MJE2955 100p | ONB96  35p 2N5296  55p |Tpon ™| 16A 100V 160p
46 T 7MSs1  2ap 4054  180p | CA31ACE 50p | SN76023ND  120p | LoadC  3|-MIE30ss 70p | 2N697  zmp | 2NB40!  SOp THEAT SINKS 164 400V 180p
7441 b 74Ss5  30p 4065 128 | CA3160E  100p | SN78477  200p | Bcssun 8 | MPFI02 4Bp  |AINGBR 45 | 2NS457/3 d0p For 10220 vty 16A 600V 220p
74424  sop 741573  sop 4056 13p | CASI6IE 140p SP8515 750p° | BCsaec 1ap | MPF103/440p | IN708A  20p | 2NB450  A0p 399"."95'”“’,2 BT106  110p
445 112 7ais7a  3p 4059  600p | CA3IG2E  4SOp | Taag2 2750 | BOv:0 18 | MPFI05/640p | 2N918  4Sp | 2NS450 . 6Op s Y2h | Ci06D  asp
7444 12p 741575  40p 4060 115p CA3189E 400p TBAB41B11  225p BOY71/2 22 MPS6531 50p | .2NS30 18p | 2N5485 44p o105 2 MCR101 36p
446 1o00p 741S76  4Bp 4063  120p | DAC14088  200p | TBAGS! 2000 | Boj31/2 Gon | MPSES34 SOp | 2N1131/2 20p | 2NS875 250p [ TBmiDGE 2N3525  120p
7446A a3p JALSE3  110p 4066 550 FX: 750p 90p BD135/6 S4p | MPSAOE 30p [ 2N1613  25p | 2N6027 48p | RECTIFIERS 2N4444  140p
J4a7a  s0p 741585 100p 4067 1CL7106 #50p TBAB1O 1000 | ppi35  Bep | MPSATZ 50p | 2N1711  28p | 2NG041 180p | 4o 5OV 19 2NS060  34p
7448 80p JALS86  40p 4068 27p 1CL8038 340p TBAB20 90p BD150  G0p | MPSAI3  SOp .| ON2102  70p | 2NB044 18OR | 1A 100V 202 2N5064  40p
7450 17p 741590  40p 4069 20p LF356P 95p TCAB40 175p BD189 gop | MPSAZ0 80p | 2N2160 350p | ZN6107 85p | 1A 400v  25p
7351 17p 74592 70p 4070 30p | MiOC a2sp | 'TDA1004 300p | D232  omp | MPSA42 50p | N22I9A 30p | NG247 190p | 1A 60OV " 30p
7453 17p 74893 60p 4071 2%p | LM301A op [ TDAT008 320p B0233  78p | MPSAMA3  BOp | 2N2220A 30p | 2NG254 130p | oA SOV 30p
7454 17p 741596 110p 4072 25p | m311 120p | TDA1010 225p 0735 850 | MPSASE 32p | 2N2350A 16p | ONG290 8% | 2 100V  3%p
7460 17p 7415107  4sp 4073 25p m318 200p -| TDA1022 600p BD241 J0p | MPSATO 50p 2N2484  30p 2NB292  65p | '2A 400V 45
740 3ep 7415109 80p 4075 .28p | LM319 225 | TDA1024 1200 | poods 70 | MPSUOG G3p | 2N2646 4B | 25C1172 150p | 3a 200v sop | LOUD
7472 aop 741112 100p 4076 107p | imM324 Wp | A0S 250 | Boxsas 130p | MPSUOT S0p | ZNXO/S 26 | INIZE 12p | JA GOV 7p | Spe
7473 385 7415113 90p 4081 27p | wm33g 7%p | TOA1IT0 250p | sDvss 2005 | MPSUAS 90p | 2N2906A 24p | 3N140  100p | 4 100V o5p | S,
7474 30p 745114 ABp 4082 25p | IM348 95p TDA2002V  325p BF200  32p | MPSUSS 78p | 2N2907A 30p | 3NT41  110p | 4A 400V 100p RN Te
2475 30p 7415122 80p 4086 . 72p. | LM377 1755 | TDAZ020. 3200 | broeds 3oh | 0C28 130w | 2N2026 @ [ 3N201 110 | 6a 0V 80p | o SR §70%
7476 35p 7418123 70p 4089 138p | 1M3BO 750 | no7t 50p BF2568 70p | OC35  130p [ 2N3053  30p | 3N204  100p | GA 100V 100p 2, (o8| (et
T S; 745122 180p 4033 BOp | LM3BiaN  180p | 1072 % | Braeojs aon | TP29A Mo | 2M3054 Gy | 40200 250p | oA a0Ov 1205 | 8R 80p
HE M e S 40 sse | a0 s | os - . TeRC P Moy b W P ’
45p
24834 . 745132 4006 . 95, LM725 ;| TLO82 MEMORIES UART g
nea :gz Tas132 g R 1;sopmp TL082 123,‘; Mo son|  Reaioise" Souk LOW PROFILE DIL SOCKETS BY TEXA!
7485  110p 745136 Ssp 4098 1209 | 1M741 18p | 170 sop | 21078 500p |  AY:5-1013P  400p 8pn 10p  18pn 22p  24pin 30p
2436 4p 7415138 75p 4099 200p | Lm747 70p | umat7o 2000 | 21112 228p | IM6402 500p 14pn 11p . 20pn 25p 28pin 3%p
7480 178p 7415133 7sp 40100 220p | M748 3sp | UDNG118 oop | 21122 300p | TMSBOTINC 400p 16 pin 12 & g
743A  30p 74L5145 120p 40101 132p | 1M2917 250p | UONGIB4  320p | 2114 525p " A ol S
7491 20n 7415147 220p 40102  180p | LM3%00 70p | ULN2003 joop |.21142 600p | CHARACTER
74824 asp 7415148 175p 40103 180p LM3909 70 XR2206 350p 4027 375p gZE"E“ATORs WIRE WRAP SOCKETS BY TEXAS
Je0A 305 7MSTS! 100p 40104 9%p | LM3OTY 1300, | R2207 200p 900p STADCH 3%0p 8pn  Wp  18pn  70p  24pn  90p
Teor  aAb 745153 eop. 40105  89p | 1M30N4 250p | XA2211 coop | o116 800p |  MCMESTE | 1000p 14pn  40p  20pn 75  2Bpn  110p
74958  70p ;1@34 200p ggg p | LM4136 1200 | XR2216 6750 gé% Z},?,'; "~ so0p A6pn  BSp  22pn  B0p  40pn 140p
[ - v t oen 40108 o el e R e | 7asa01 326p | RO-3-2513L.C.660p - [“SDBMINIATURE ANTEX SOLDERING
T b 7aS157 eop 40109 00p | MC14SSL  350p | Ml 2250 | pawen 326p | SN745262AN 900p | SWITCHES IRONS
74104  esp 74LS158 90p 40110 300p | MC1496 100p | 7NazaE 13sp | ROM/PROMs Toogle C15W ! 400
Tos & 7asie0 130p 40114  2S0p | MC3doF 1200 | Zvadse ao0p | 71301 700p |  KEYBOARD SPST 800 | Cxirw 415p
ooy 34 7413181 foop 4411 13000 | MC30P  120p | ZN1D34E 200p | 745188 225p | ENCODER SPOT 850 | con-15W 4150
74100  s5p 7415162 140p 4502 420p | MK50398 750p 95H90 800p ;ggg; gso.: AY-5-2376  900p DPDT 79 | o5 “5';
7a110  sep 7415163 1 4503 p | MM57160  620p ) e 2590 | TRANSFORMERS | .DPDT entre off) 858 | gpaRE gITS
74111 70p 7415184 1 L4507 55p 0% | (prim 220/2 Pushiomake 18P | ~yex/con
74116 200p 745165 180p 4508  290p | VOLTAGE REGULAYORS ZASA7 g50p | I 220/2400 preet 250 | x5 son
74118 130p 7ASIEE 180p 4510 3% | Fixed Pledo 70220 aasna7 7500 505 "GomA 5oy | Fushiachna SPCO SPARE ELEMENTS e
74 7415173 11 4511 1 f - = 60p
ME He e n R X m e wow (Bw SR 00 O sman ) G0 1z
74121 28p 1818175 110p 4514 265p | 43y 7812 60p 7912 70p | 93438 6500 | O 12500mA ROCKER SPST  28p | CCN 200p
74122 4gp T4SI®) 4515 300p | 15v 7815 60p 7015 70p | 3348 ss0e | OO oy | VATER oy hoKE :
Ja125  4gb. 745190 100p 4516 110p | 1gv 7818 60p 7918 100 | Tl 900p | 32 h Soop | br1aw Pt Iehd okl
724125 s8p  74IS191 100p 4518 100p | 24y 7824 80p 7924 Chua 54235 380" | desaw 45p, 7|, K2000 5509
74126  e0p  741S192 100p 4520  100p 160 32008 | 5524301 a0y | Ao s SOARDS
Ta138 76 74S193 100p. 4521  280p | 100mA 10.92 . | 26804 2000p | 20243614 265y | 2PV 45g] |[EEROBOARDS
74132 78p 745195 140p 4526 108p 5V 78105 30p 79105 70p | 8502 1000p | S 5% DIP Breadboard
74135 bop 7415196 120p 4527  150p | 12V 78112 .30p 79L12 70p | 5800 soop | Pla ,k;.%g&" chargs CRYSTALS { 415x6.15 300p
74136 75p 145197 120p 4528 120p | 15v 78115 30p 70015 70 | 6802 1250p | t08lma abave our not-, | 4onyil 300p | (Suitablefor 20 X 14 pinor
7415221 140p 4532 200p 6809 2500p | .M< Pl charge). L 16 X 16 pin DIL ICs) DIP
74137 B0p L350 1 4238 120p | OTHER REGULATORS  78HGKC 600p | 8080A 550p |- [hass 3707 | Breadboard as above with 1ack
74141 50p Top LM309K 135p 78HOSKC 600p | 2085 e - 1.008MHz - 370p o
Tiles 2000 74152841 178p 4523 18Op | [uaiyr 1 e 620 1400p | RESISTORS High | 32768MHz  350p | for 31 way connector 375p
Tiae W gusax 170p 4553 480p | (M 5Oop TeNe] 35 | 1Nsa0s0 1000p | Swab 5% E12 3579845MHz 200p | ¥-QBoardsfor ICs 1159
74147  190p 7415243 120p 4558 72p | 733 e 79BIGKC Soop | 228 11008}, Eartionfim anye 350p | (Noteck cuting)
14146 150n 7415241 198p 4560  250p 2 ] 790 | z508 1250p 8.867237MHz 400p -
T la 7415245 280p 4569  250p | OPTO-ELECTRONICS EPROMS VWIORIM  Tp/Spes | 107MH:  350p | 3o menen On PLUGS
74151A  7Op 1415247 140p 4572 40p 2N5777 asp ORPEO %0p 1702A 500p one value 18MHz 300p 31 way Plug 1109
S TX® jmsas wep 4533 8te | Ocer 130p  ORPET sop | 2516 2100p | HWIOR1OM  Sp/dpcs | 26650Mi:  210n | 3! 0% Socker 1109
g R 3 R IR L S fiaw T | SObes e
74155 90p 11 OPTO-ISOLATORS -
e 742953 1 40007  90p | b7q SUPPORT DEVICES Miniature Presets o
74157 % 7415267 1:':: 14411 1100p M%7T26 :33'.; HH}; gg: o 2008 |jodenioopamE 12 ;DXG‘(E)BV(;ARDCO::ECTORSOJSS it
Jaios 1909 7415258 160p 14412 11008 | MCS2400 190p Unbis 20p 3245 400p | Carbon Track Pots o 15way 1003 ngzmy 135p
74160  100p 7415259 180p 14433 1100p | [gng - . 6532 1100p 5K-1M Log o Lin znsmy 20 2 x 25 way 160p
T N S o | oo = :
74162 1 273 195, 5 : ingle with Switch -
74162 100P  JMSare sop  CD22100 350 | Missore 13 Himen e | 8% 25000 | Dual 725 | counters TR ECL
Jalea 120 74LS208 248p  CD22101 700% | gy 2p i % | 6850 500p | SLIDER POTS 60mmTrack | J4CI2% 478p | \cag2a 325
74165 1 745326 200p CD22102 700 | Ti312ve W s e | 229 320p | LINSK, 10K, 50K, 100K s 800p | Mc4Da4 3250
74166 120p 745348 200p INTERFACE Ti2GRed  i8p i % | 8212 225p 6op | ICM72168 2000p | 15148 70p 1
2408365 1 iCs 8p ips : 3p 8218 225 LOG 10K iICM7217A 850p .
74170 205 745367 loo Owezs s | DisPLavs - 8224 4000 o | avowe 7000 | 1% 20
o RS g am | om owe EROER L -
3 1 150, 700p :
2] 1;’4‘: rassis 1:;’: s oob | DiTorRad  tagp  TLI2/3 110p | 8233 12000 | SPECIAL OFFERS (subject to stocks)
Tal6 s 145378 200p MCldse 100p 707 Gr 1a0p  TIL321/2 130p 8255 §50p | 555 £18/
74176 oop 7415390 180p 25810 350p .DL747 Red 225p TL330 140p 8257 1100p | 723 187100 7805 £5/10
e X jasies teop 7107 160 747 Gr 2289  7750/60 200p 8259 1400 £16/100 7812 £5/10
74176 160p: JAS845 140p 75150  17%p mgaw 120p DRIVERS R Z80P10 e50p | 2114L-3 £4.50 7905 £6/10
50 935 74668 100p 75154  175p 500 120p 9638 200p ZBOAP10 8oop | 2708 £6.75 79812 £6/10
74181 160p 74LS669 100p 75182  230p FNDS07 120p . 9370 200p Z80CTC 650p 27186 {plus 5V only) £21.00 2114L 450ns cempi -
Ta%s  'oop 74IS670 400p +75322 300p | MAN3GIO  175p UDNG118 320p MC14411 11000 | 2116 (200 ng) s s cempiete)
e Wiso SemiEs 323%‘; gx MAN4640  200p  UDNG184 320p MC 14412 1100p P&P + VAT Extra £28/8
74185  150p 4000 15, ““BREADBOARDS
;ilgg u500p 4001 zspp ;g’gg; :ggs EXP350 3.6" x2.1" £3.15 :gg;%BSOARD R - (1R6 K:;K'EY:AD - s
. Ee( witches) DY 1
74196 9:: :83% gg: 15365  350p |, g(l;éosgg %?’Tﬂzlils’) o Socket Strips/Bus Strips/Binding Posts mounted - UHF Modulator)s £3.75 N O WA e DD ULINTIER FACE] K'T“s
74191 0p 2007 2an; 15451 720 ot 3 % 40 ain iC g on sturdy base plate. Reed Switches {12VA)  £0.26  SERIAL 1/P VDU INTERFACE KIT £56.01
74192 90p 4008 80p oo’ z% Sho B o ) £5.75  bBi00 104 14 Bit :g: £1780 Moo E18:00° (ELEIMICROCOMBOTER K 7995
74193 ; - g MULTIMETERS Fll .
Thes e 4% gfe e oo | LRRnito0R D 2 Il [OIgICs £2205  SUPEATLSTERGBOR £33.00  CIANT MONTOR BOARDKT FORELF N £38.00
4185 98p  aoti 25: gTng, 2mpzoop i ?‘ 45 gm o £6.30 gg}gi g;: :2 g:t :g: g{;.:g . MICRs%TEST 80R £17.00 4K STATIC RAM BOARD FOR ELF Ii 253’22
74196 9% 4012 25 I TMK500 £22.00 ° ASCH KEYBOARD XIT £50.5
3‘1}8& 13 013 50: g;ggg ::g: I TESTCLIPS (The above boards are surtable for all DIL ICs.) Pocket muttimeter £4.75  (Please add 75p p&p to atl above items). =0.52
4014 8p  gis07 1 L
74199 150p 40 40p 14 pi ] g 1 ] E
Jso eto age e susw 1ee | jgpn 03 50 B9 We carry a large stock of 74 and 74LS TTLs, CMOS, Linears, Memories, etc. and can normally offer
H 74221 1800 a017 = op - - ex-stock deliveries. We welcome inquiries for volume quantities both from local and overseas buyers.

15% on total order value Fleasiodd SOpIpSEHalAT. TEc H N o M AT l c LT D -

ppe———— S T ——— Government, Colleges, etc. Orders accepted. ;127 BUI;""eUV Is3oad, London NW10
Please send SAE for list i LI T ' minutes Uollis Hill tube stauion} (ample street parking)
CALLERS WELCOME Saturday 10.30 e Tel: 01-452 1500 Telex: 92280%
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SEIKO

TSi Alarm Chronograph

With countdown alarm. Hours,
minutes, seconds, alpha day and date
on upper display; and day, date,
month, alarm and hourfy chimes.
Countdown alarm (upper display).
Stopwatch from 1/100 sec to: 12
hours; net, lap, and 1st & 2nd place
times. Stainless steel. Glass.

Only £57.50

TS7 Alarm Chronograph

100M Water Resistant. Suitable for
swimming, water skiing etc. Hours,
minutes, seconds, day, date and
month. Programmable weekly alarm
interval alarm timer up to 16 hours.
Hourly chimes. Stopwatch, 1/100
second to 20 minutes. then seconds
to 12 hours. Upper display — lap
times. Lower display - Total time.

Only £74.95

Two Alarms, local and world time
{dual tones). Hourly chimes. Nor-
mally disptays hours, minutes,
seconds, day; or optionally hours,
minutes, day, date, month. World
time mode displays an atlas with each
of the 19 time zones highlighted
when selected. Date and summer
time functions.

Stainless £79.95
Gold Pl £99.95

independent analoque display.
Digital hours, minutes, seconds, day;
and day, date, month, 1/100 second
stopwatch to 20 minutes, then
seconds to 12 hours; net lap and 1st
& 2nd place. Single counter to 9,999
or dual counter to 99.

05 £69.95

NEW CASIO CALCULATORS AND WATCHES

FX-100
SCIENTIFIC

LCD, 10 digits, 44 scientific
functions, 6 levels { ),
standard deviations, co-
ordinates conversions,
sexagesimal conversions,
fractions, cube roots, FIX,
SCi, NORM, ENG, RND and
RAN (random number).
7.500 hours battery 3/4 x
3 x5% inches.

£15.95 1705

SEl KO. The world’s largest manufacturér 6f

high quality watches
Solid stainless steel cases ano bracelets, unless other-
wise stated. Scratch resistant glass. Splash resistant.
Typically 2 year + battery life. Accuracy: *+ 15 seconds
per month or better.

RGAIN BAS
Clearance offers while stocks last.
95Q8,32B. Chrome plated version of 95Q0S-36B

above. £16.95
€Q-82 Clock, 4 alarms (one with snooze), caleulator

: £13.95
HQ-21 Clock, calculator £8.95"
UFO Master Biaster Station
{RRP £24 .95) Was £22.50 £1S 95

Granstand Adam. 4 games, one as " Simon says’’, was
£22.50 £16.95

81
(ML-81)
(RRF £24.95)

£22.95

More musical
than the
Melody 80

ML-81. 11 Note Melody Maker
Clock, 200 year auto calendar. Two musical alarms,
countdown timer and hourly chimes. 1/10 second stop-
watch measuring net, lap, and 1st & 2nd place times to 24
hours. Calculator with full memory, %, square roots. 1 year
battery life from two RW42 battertes. 5/ 16''x4"2"'x2'%"".

ML-71

(24.95)

£22.95

As ML-81
but 1 slarm,

No /
3/16"x3%"
x2Va'.

AQ-2200
£1 9-95(521.95}

Permanent display of full
month calendar. Cléck,
alarm, hourly chimes. Stop-
watch from 1/ 10 second to
12 hours; net, lap, Ist &
2nd place times. Calculator
with full memory, %, /. 1
year batteries.
9/32x2%x4%"

MQ-12

(RRP £21.95)

£19.95

Card version of
AQ2200. No v/
3/16'"x3%"'x2%""

MQ-6 £19.95. HR-10 Mini Printer £29.95.
FX-81 £12.95. FX-80 £13.95. FX-330
£15.95. FX-310 £17.95. FX-510 £19.95.
FX-2600 £19.95. FX-3200 £21.95. FX-
501P £54.95. FX-502P £74.95. FA-1
£19.95. Master Pack deal + £5.

Grandstand 4-in-1, Was £22.50 £16.95

ILLUSTRATED CATALOGUE

Casio and Seiko products. Send 26p to: TEMPUS
(Information and Service Centre), 19-21 Fitzroy Street,
Cambndge CB1 1EH.

RETURN OF POST SERVICE

Postal and telephone orders received before 4.00 p-m. will normally be despatched the same day by FIRST CLASS POST l

PRICE includes VAT, P&P. Send your

Company Order, Cheque or P.O. or phone

your ACCESS or B'CARD number to:

Send your order by FREEPOST (2nd class post — no stamp required). Please phone urgent orders 6r-use first class n';a‘ll.

TEMPUS

CASIO0 PW-81

6 digit clock, 24-hour
alarm, hourly chimes. 8
digit calculator, with full

memory % 3/

16x3%x2%“

£14.95 (£17.95)
83QS-41B ALARM

CHRONOGRAPH

Stainless steel encased, minerat
glass, water resistant, 3-YEAR
BATTERY. Hours, minutes, seconds,
date, am/pm; or hours, minutes,
alpha day, date. am/pm. 24-hour
alarm, hourly chimes. Stopwatch
measures net, lap and 1st and 2nd
place from 1/ 10 second to 12 hours.
(£29.95)

£24.95

(Similar to illustration)

F-80 Alarm Chronograph

Black resin case, mineral glass. Water
resistant. 3 YEAR BATTERY. Hours,
minutes, seconds, date, am/pm; or
hours, minutes, alpha day. date
am/pm. 24 hour alarm, hourly
chimes. Stopwatch from 1/10
second to 12 hours; net, lap and 1st
and 2nd place. Nightlight.

E £| 9-95 {£24.95)

95QS-36B Chronograph

Stainless steel, mineral glass. Water
resistant. 5 YEAR BATTERY. Hours,
minutes, seconds am/pm and day
(12 or 24 hours). Dual time {12 or 24
hour). Day. date, month and year
calendar, Stopwatch from 1/ 100 sec
to 7 hours; net, lap and st & 2nd
place times,

(2495 £19.95

111QS8-34B

Superbly finished chrome plated
case,-mineral glass. Water resistant.
Comprehensive display, hours,
minutes, seconds, am/pm, day and
date. Button for nightlight.

£14.95 (£17.95)

F-8C Black resin cased

version, £1 9-95

F-200 Sports. Now only £12.95

Ladies’ Casio watches

87QL-188

£12.95 £14.95 £27.95

All display hours, minutes, seconds, am. o 4rd zs
and month. Stopwatch/ dual time facility.

Tempus (Dept. ETI)
FREEPOST, 164-167 East Road
Cambridge CB1 1BR. Tel. 0223 312866

Our retail shop will be moving soon. Personal callers, please telephone first for details

120
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casm S new SUPERGALG'

It’s got the lot!

You always wanted a calculator |

that does everything
except make tea —

HERE IT IS!

r—
e
CASIO —
RLAPIFE SRENANGE T ORHT —

i
;
!

gl P
i

minutes, seconds, am/pm and day. CALENDAR
pre-programmed to 1999; day, date, month and
year. 24-hour ALARM, hourly chimes. Countdown
ALARM TIMER, interval (repeater} alarm timer or
17100 second STOPWATCH measuring net, lap
and first and second place times to 10 hours. 6.6 X
70 X 129mm (Ya X 2.% X 5.% inches). Leatherette
wallet. RRP £27.95.

All this for ONLY £24.95!

sy

R
CASIO FX-8100 (left) 46 scientific O B Casio
Tty fUNCtIiONS, clock, calendar, alarm, FX-7100
-__._-"_- - countdown alarm, interval alarm timer, ol o]
e wei ue hourly chimes, 1/100sec stopwatch. "
W VURX! S5 log®c it xp M ONE YEAR BATTERY LIFE approx. {continuous use). u ‘N n
m & D L__J m E:’ 4 LC Display; 8 digit mantissa plus 2 digit exponent. 5 |
' : 31 & RRP
+ur Cop i level parentheses, full access memory. Trigs, logs, £27 95
! } E } t l( f 1 hyperbolics, standard deviations, co-ordinate con- w2 gova :
Sel xSeN L [y N 1 versions, sexagesimal to decimal conversions, frac- Q ' Q@ ONLY
D E:B C’j m D i{ tions, percentages, cube roots, sign change, register EAD £24.95
1 exchange, Pi entry etc. CLOCK displays hours, cmoe

FX-7100 {above). Card version of the FX-
8100. ONE YEAR BATTERY LIFE, 8 digit
display and 39 scientific functions {does not
have hyperbolics, fractions or calendar func-
tion). With clock, alarm, and hourly chimes.
Interval alarm timer or 1/ 100 sec stopwatch.
Wallet. 3/16 X 2% X 3% inches.

“R:Ro )
GO0
B8 a8
o -]

SRR

SEIKO TS2
ALARM GHBONDGBAPH

CASIO 0-80
CALGULATOR WATCH

CASIO 810S-358
ALARM CHRONOGRAPH

ONLY
£29.95

Stainless steel, mineral glass, water resistant.
5-YEAR BATTERY.

Hours, minutes. seconds and day. Day, date, month and
year calendar pre-programmed to 2029, 12- or 24-hour
display. 24-hour alarm, hourly chimes, stop-
watch from 1/100 second to 7 hours, measuring net,

Black resin, mineral giass, water resistant.
FINGER-TOUGH KEYBOARD.

Hours, minutes, seconds, am/pm and day. Day, date and
month aute calendar pre-programmed to 2009. Pro-
fessional 24-hour stopwatch measuring net, iap and
first and second place times to 1/100 second. Dual

Stainless steel encased, Glass, splash resist-
ant. 2-YEAR BATTERY.

Comprehensive display of hours, minutes. seconds, day,
date and month. 24-hour alarm and hourly
chimes. Stopwatch from 1/100 second to 20
minutes, then seconds to 20 hours. Upper display — lap

iap and first and second place times, Backlight for night
time viewing.

time, 24-hour. 8 digit calculator. Backlight for night-
time viewing. 44.9 x 35.8 x 10.2mm.

times, lower display — total time. 8mm thick — 8.8mm
inciuding front buttons.

r————-'——‘—————l———————

To: Tempus (Dept. ET!), FREEPOST, 164-167 East Road. Cambridge

Please send cheques, postal orders. Company orders or phone your CB1 1BR ETl 5

ACCESS or BARCLAYCARD number to:

TEMPUS

Pleasesend me .. ... ..

Remittance enclosed £ .. .. ... ..

{mail order only)

—— v oS e Wil — — — —

Tempus (Catalogues, information Access or Barclaycard number . ... . ..
{Dept. ETI) and service centre)
FREEPOST Tempus Name s bnibed o b dadami o o o g e
164-167 East Road 19-21 Fitzroy Street
Cambridge CB1 1BR Cambridge CB1 1EH ADrESS . . o ot e e e
Telephone: 0223312866 f b ..o J%, 5w /R
Prices include VAT and Post and Packing PoSHEote o mran £ IR 4wl S0b bnie] b EIE e el e € 3 6
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FM/AM STEREO TUNER
AMPLIFIER CHASSIS

a music ‘centre. Supplied as two
separate built and tested units which are
easily wired together.

Note Circuit diagram and inter-
connecting wiring diagrams supplied.
Rotary Controls Tuning, volume,
balance, treble and bass

Push Button Controis Mono, Tape,
Disc, A.F.C., FM (VHF), LW, MW, SW.
Power Qutput 7 watts RMS per chan-
nel into 8ohms {10 watts music).

Tape Sensitivity output typically
150mv. {nput 300mv for rated output.
Disc Sensitivity 100mv (ceramic car-
tridge).

Originally designed for installation into -

Stereo Beacon Indicator LED or bulb.
Size Tuner — 2% X 15" X 7%"
approx. Poweramp. 2/ X 7%'' X 4!’
approx.
Price £22.00 + £2,50 Postage and
Packing.

J.V.C. TURNTABLE
J.V.C. Turntable supplied comptete
with an Audio Technica AT10 stereo
magnelic cartridge.
"% 'S’ shaped tone arm
* Belt driven,
* Full size 12/ platter.
* Precision callibrated counter balance
weight (0-3 grms).
* Anti-skate (bias) device. Nylon thread
weight.
* Cut-out tempiate supplied.
Size — 12%’' X 15%" (approx.).
Price £28.90 + £2.50 Postage and
Packing.

PIEZO ELECTRIC TWEETERS — MOTOROLA
Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo

tweeter produces an improved transient response with a lower distortion level
than ordinary dynamic tweeters. As a crossover is not required these units can
be added to existing speaker systems of up to 100 watts (more if 2 put in
series). f

Type ‘A’ 3’ round with removable wire
mesh. tdeal for bookshelf hi-fi speakers.
Price £3.80 each.

Type ‘B’ 3%2'' super horn. For general
purpose speakers, disco, and P.A. sys-
tems, etc. Price £4.80 each.

Type ‘C’ 2’ X 5' wide dispersion
horn. For hi-fi systems and quality disco
etc. Price £6.20 each.

Type ‘D’ 2" X 6" wide dispersion
horn. Frequency response extending
down to mid-range (2000 c¢/s) suitable
for hi-fi systems and quality disco. Price
£9.00 each.

Post and Packing, all types, 15p each
(or S.A.E. for. Piezo leaflets).

Type ‘A’ Type'C* Type 'D’

LOUDSPEAKER

High quality full range 8’ loudspeaker.
10 watts RMS. 80HM. Rolled surround
with aluminium centre dome.

Price £3.50 each + 75p Postage and
Packing.

STEREO MAGNETIC CARTRIDGE
BARGAIN

Acos MBEX stereo magnetic cartridge with tapered bi-radial diamond styli.
Tracks between 1 and 2 grms. Retail price £27.00.

Special Price £7.90 — Post free.

LIGHT DIMMER CONTROL 800 watt (ready built)

240v/800watt light dimmer switch. This smart white unit readily replaces
existing square switch plates.

Price £3.90 + 30p Postage and Packing.

Similar to above with additional facility of photo-cell to switch light(s) on
automatically at the onset of darkness, and off during daylight.

Price £4.30 + 30p Postage and Packing.

DE-SOLDERING PUMP This de-soldering pump made to a
very exacting specification 1s ideal
for the removal of small com-

n—‘&‘_ ponents from printed circuit boards,

L ] etc. Comes complete with spare

PTFE tip. £5.30 post free.

EEETO

RESISTANCE SUBSTITUTION DISC

A neat swivelling disc (65mm diam.) provides close tolerance substitution of
36 preferred values. From 5ohm to 1meg.ohm. Complete with leads and
croc-clips. Price £4.50 — Post free.

B.K. ELECTRONICS

37 Whitehouse Meadows
Eastwood, Leigh-on-Sea
Essex, SS9 5TY
* S.AE. for components list etc. % Official orders welcome. * All
prices include V.A.T.  # Mail order only x All items packed (where
applicable) in special energy absorbing PU foam.

' PCBs SEPARATELY:
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DIGISOUND

KITS AND
SPECIAL PRODUCTS
FOR ELECTRONIC MUSIC:

1.Cs FROM SOLID STATE MICROTECHNOLOGY

SSM 2020 Dual Voltage Controlled Amplifier .. .......... 365p
SSM 2030 Voltage Controlled Oscillator ... .. ... ...... 485p
SSM 2040 Voltage Controlled Four Stage Filter . ... ... ... 485p
SSM 2050 Voltage Controiled Transient Generator . .. .. ... 365p

Complete set of Application Notes and Specifications for the above at
50p post paid, or 30p if added to an order for components. No VAT on
data and stamps will be accepted in payment.

1.Cs FROM CURTIS ELECTROMUSIC SPECIALTIES

CEM 3310 Veltage Controlled Transient Generator . . ... .. 400p
CEM 3320 Voitage Controlled Four Stage Filter . ... ...... 390p
CEM 3330 Dual Voltage Controlled Amplifier . ........... 400p
CEM 3340 Voltage Controlled Oscillator ... ............ 600p

Complete sets of Application Notes and Specification for the above at
50p post paid, or 30p if added to an order for components.

TEL LABS Q81, 1k, 1% 3500ppm temperature compensating resistor

185p
OTHER COMPONERNTS (Prices in pence)
7418 ..., ... 23 LF3561 ... L. 38
72314 ... .. ... ... 40 TLOB1T ....... . .. 38
1468-8 .. ... ... ,..... 44 MC 34002/TLO82 ..... 65
LF347 .. ... . 130 CA3080E .. ........ 63
M348 .. ... . ...890 LM 13600 . ....... 125

All other components used in our kits are available separately and these
are listed in the March 1980 price list — sent with orders or on receipt of
15p in stamps.

KITS FOR ETI 80 MODULAR SYNTHESISER. Components as’
specified in the issue of ET! listed, which also contains the constructional
details for the kits. Glass fibre and roller tinned PCB. 1.C. sockets.

KIT 80-1 = 15V Power Supply (Feb. 80) BT VN ... £16.70
KIT 80-2 Voltage Controlled Oscillator {Feb. 1880} . .... £16.10
KIT 80-3 Voltage Controlled Low Frequency Oscillator {Feb. 1880)
........... R By e #mg 9e g g £16-10
KiT 80-4 Voltage Controlled Mixer (March 1980) . . .... £21.10
KIT 80-6 Voltage Controlled Fitters (May 1880Q) ... £11.50

KIT8O-1 . ....... £1.60 KIT804 .. ... .. £2.60
KIT80-2/80-3 ..... £2.10  KIT 80-6 (All types) . . £1.60

PCB and Kit for 80-5 {Processor) available shortly.

9 x 3inch panels for modules 80-2, 80-3, 80-4, and 80-6L to the design
shown in ETl and made from white piastic coated steel with black
lettering are available at £2.50 each.

PLEASE ADD 30p P&P TO TOTAL ORDER AND THEN ADD VAT AT
CURRENT RATE

DIGISOUND LIMITED,

13 THE BROOKLANDS, WREA GREEN,
PRESTON, LANCS. PR4 2NQ

Tel.: 0772 683138  (MAIL ORDER ONLY)

ETI MAY 1980



(QUANTITY PRICES — SAVE — SAVE — IMMEDIATE DELIVERY

NEW STOCKS BELOW MANUFACTURERS’
PRICES. Postage & packing add 50p per order
Prices incl. VAT.
SN74141NIC 50p ea

BCD Decimal Decoder-Driver 10 for 44p sa. 100
for A0p em. 1,000 for 35p ea.

DISPLAYS by Hewlett-Packard. Seven segment
OL707 {5082-7750) 95p. Common anode haif
inch red display brand new in maker’s cartans 6
for £5. 50 far 70p ea. 500 for 60p oa.

TV SOUND. High quality sound through your
hi-fi. Simply plug into yaur aerial sacket, £8.50, as
reviewed Popular Hi-Fi.

BURROUGHS 8 DIZGIT Pana%lex calculator
display 7 ment, 0.25"" digits. Neon typs with
ve?hgvel mkel and date. ES';I .95 ea. 10tor £17.
HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier 8V DC £3.50 ee, 10 for £30.
MULLARD TBABDO. IC audio amplifier 95p sa,
10 for €8, 100 for £70, 500 for £300.

RCA CA3089. FM IF £1.50, 10 for £12.

RCA CA3090AQ. FM decoder £2.50, ‘0 feor
£20, 100 for £175.

BU 205 TEXAS, £1.50 sa, 10 for £12, 10 for
£100 per 1,000 85p aa.

2N30%55 BOV version TO3 power 1C
100 for £28, 500 for £125.

BU208 TOJ Texas TV power transs: £1.75
ea, 10 for £18, 100 for £120,
MCI1310P-SN76115N FN
£1.20 oe,.10 for £1 ea, 107
MULLARD AD161-AD16
pair 80p, 10 pairs £8, 100 pa:|
Cartons of 600 pairs £250 EX-ST2
RADIATION DETECTORS Cu
Dosimeters Pen type with cip w. b
0-5R. Originally over £5 OUR
10 for £8. 100 for £70. ORP1
resistance Mini Type. 2 %cr £1.

for £40.

TV TUNERS by Muliarc _HF 38 mcs size
3%x2%x1% €2.50 es. ‘J for £20. 100 for
£175. 500 for £750. 1 - £1,250.
MULLARD TUNER MODULES with data
LP1171 combined A} . strip €3.50. LP
1178 FM front erc w.t~ AW tyring gang, used
with LP1171 £3.50. L#" * 7 ara 79 pair £5.75,
10 pairs for £50, 100 cas for £400.

CA3085 RCA POSITIVE VARIABLE REG.
Svolt 100m amp var;sois * . B-24V 55p ea. 10 for
£8. 100 for £35. 5.00C for £300.

MULLARD LP1157 A% tuner madules with
circuit £2.50 ee, 10 for £20, 100 for £175,
LUSTRAPHONE RIBBON MIKE £1.50, + pre
amp on chassis 3x2X 1in 10 for £12.50.
TAAB61B (14 pir DIy IC TV sound and FM
amplifier-detector by ATES on p. circult board with
cther parts. Complaie with data & connections
60p. 10 for £5. 10C far 40p ea. 500 for 35p ea.

MOST PREVIOUS LINES IN STOCK

<7 £3.50.

dependent
4.50. 100

MARRIOTT TAPE HEADS Quarter track
Type Each Per 10 Per 100
XRPS18 R/Replay
£3.00 £25.00 £200.00
XRPS36 R/Replay £4.00 £35.00 £250.00
RSP63%: track £2.25 £20.00 £175.00
XES11 Erase £1.25 g £100.00
MAINS TRANSFORMERS all 200/ 250V IN
Type Current ize Price
12V 100m ‘a 1%X1%x1% £0.95
12V B0Om. 2 1%X1%x1% £1.35
12V 2amps 2% x2%x2% £2.50
Par 10 less 109, per 100 less 20% .
STEREO CASSETTE TAPE HEAD. High quality
L 1t for most machines record/replay
viih mounting bracket £2.95.
DYNAMIC MICROPHONE. tow imp. Foster”
nsart £1.45, 10 for £11, 100 for £100.
UHF TUNER BY GEC. 38mc/s with sfow motion
tuning Size 5x3x2in. £3 ea. 10 for £25.
TWO GANG MINIATURE VARICAP TUNER
500pf with tuning knob, size 3X 1% X 1%in
£1.25 ea. 10for £10. 100 for £85.
ATES U14552 AUDIO {C AMPLIFIER 14 PIN
DiL. 300m watts 55p ea, 10 for £4.50, 100 for
£35, 1,000 for 30p ex.
GENERAL ELECTRIC 2+ 2 wat IC sterec audio
chips with circuit & data £1.95 sa.
RCA CD4029AE 16 pin OlL presettage up down
counter 85p each, 25 for £15, 100 for £50,
1,000 for £355 (in anti static tubes of 25).
UHF TV TUNER (preamp) with BF 180 65p each.
Builton PC board 2 X 2in (sold without data) 1O for
£4.50, 100 for £35, 1,000 for £250.
HELICAL 10 TURN POTS BY M.F.C. 2.5 watts
5% tolerance, iype MM 105, British made 47
ohms/100/220/470 1k/2.2k/4.7k/
47k, Alt at our price £1.95 ea. Manufacturers list
price £3.80. Quantities:
Per 10 £1.50 ea.
Per 100 £1.25 ea.
Per 1,000 €1.00 ea.
WIRE WOUND MINIATURE M P.C. controls
BRITISH MADE M/2/13 ALL AT 60p each

47 ohms 2.2k Per 10 50p oe.
220 47k Per 100 45p ea.
470 10k Per 1000 40p ea.

1k 47k
RELAYS min open type. 6 /9v change over 85p.
P.10 75p ea. P.100 65p. P.1,000 50p ea Min.
$/12v 2p cover 200 ohm £1.20.
TBA625 ATES vdltage regulators 55p ea, 5 voits
100 m /amps (TO99) per 10 £4.50, per 100 £39,
16 PIN low profile OIL sockets 12p, 10 for £1,
100 for £8, 1,000 for Bp ea.
THYRISTORS Motorola 2N5061 0.8 amp 60
volt 19p, 10 for 15p ea, 100 for 13p7ea, 1.000
for 11p em, 10,000 for 10p ea

ULTRASONIC TRANSDUCERS 40 KC's.
Pair a1 £2.95, 10 pairs at £2.50 pair.

Buy itwith Access |

"EXPORT ORDERS add 10% for carriage

: v
ENRYS 5.

Ali mail to:

Phone 01-723 1008

ELECTROVALU
Sl!?PtI' _

TELEX 262284 TRANSONICS, REF. 1400 ‘

QUESTION?

Is your hobby home computing or electronics?
Do you understand the application of IC’s, Transistors,

Diodes. etc?

ques?

R w o=

Have you used or applied analogue or digital techni-

Are you applying TTL Logic to your home computer?
Are you programming your home computer using
simple software techniques?

If the answer is YES to any of these questions then why not
consider turning your hobby into a career — applying your
knowledge to servicing electronic equipment ranging from
basic terminals and data processing machines through to
advanced micro-processor systems.

We will train you through to advanced technology at the
company training school, fitting the individual in at their
own level. :

We have vacancies over the whole of the U.K. especially in
the London area, with the successful applicants working
from home, usually in a radius of no more than 60-70
miles.

We supply all tools and test equipment, plus a company car
which is available for private use.

If you are interested, then why not contact Mr. C. Mark-
lew on 0249 813771 to discuss your own career oppor-
tunities in confidence, or write to:

KODE SERVICES
LIMITED

Station Road, Calne, Wiltshire

SIEMENS | NASCOM
SEMI-CONDUCTOR | MICRO COMPUTERS
CAPACITORS AND
FERRITES |  ANCILLARES

QKRA| _ RADOHM
lSKRA POTENTIOMETERS i

SOLDER
RESISTORS

OUR MINI-SELECTION POINTS THE WAY!
EXAMPLE ONE — SOLDERING IRONS

Aryx 50 £12.08 net Antex x 25 £4.83 net
Isatip £25.90 net Desolder tool SR3A £7.48 net
Antex C £4.83 net 500 gm reel solder £6.61 net

EXAMPLE TWO — PRINTED CIRCUIT MATERIALS

PCB’s 300 x 150 mm Etch Resist Pen £1.14

SRBP S/S £1,38 0/S £1.73 Breadboards

F/Glass S/S £1.96 D/S £2.13 Bimboard 12£9.23

Positive resist 75cc £1.67 Eurobreadboard £6.56 net

Ferric Chlaride 500 g £3.45 T-DeC. £5.18

EXAMPLE THREE — SWITCHES

Chrome toggle 13A time switch adaptors

St;i, SPDT 65p DPDT 89p Smiths TS100 14.43 net

Min. SPDT 66p DPDT 92p Wavechange, Lorlin, 1P12W, 2P6W,
3 3P4AW, 4P3W 46p each

EXAMPLE FOUR — CAPACGITORS BY SIEMENS

oo,

:1.5, 2.2, 3.3, 4.7yF, 10, 16, 22, 33, 424F 8p each, .1y 12p, .154 16p, .22y 18p,
33x21p, 47y 27p‘,l.68;/ 34p, 10mm PCI\‘/’I 1;4%7p. e ek e
Electrolytic, axial, { F/V]

1/40 24p, 1/100 18p, 2.2/25 24p, 2.2/63 15p, 4.7/16 24p, 4.7/40 15p, 10/25
15p, 10/40 18p, 22/25 18p, 22/40 18p, 22/63 19p, 47/10 18p, 47/25 18p, 47/40
16p, 47/63 20p, up to 1000/16Y 36p, then 1000/25V 49p 10 47/16 65p.

Also full supporting ranges of other ceramic, plastic and electrolytic caps.

EXAMPLE FIVE — POTENTIOMETERS BY RADIOHM

Single gang tin or log 34p {Twin types stereo matched)

Twin gang lin or log 93p Slider knobs 10p each.
Mana stider lin or log 83p Presets lin, horiz, or vert @ 10p
Twin sfider lin or log 136p

EXAMPLE SIX — RESISTORS
3.+ W 2.3p 1W ep
Wirewound from 21p

AND AS FOR SEM! CONDUCTORS . ..

IN914 6p 40673 99p  MU4B1  £1.70 T1P41A 69p
1N4007 9 AC128 38p  MJ49) £188 T1P4IC 73p
1N4148 5p  AC176 67p  MJ2955 S7p  T1P42A 69p
1N5402 19p  ADI36  £4.25 MJE2955 £1.13 T1pa2C 74p
2N1589  £101  ADI49  £1.01 MJE3055 £1.00 TIP2055  69p
2N2369A  24p  AD161 P MPSAI2 42p T1P3055  69p
N3055 81p ADI62 52p  MPSA63 44p  T1543 P
2N3702-11 11p  AF127 43p  0A47 14p W02 35p
2N4443  £1.78  AL102 £1.84  0A30 8p 2Tx1079  14p
2N4444  £228 BA3T9 2%p  QA91 8p  2Tx300 14p
2N4991 98p BB103 43p  0A202 16p  §2Tx500  16p
2N5457-9  4Sp  BE104 700 0OC29 £1.23 Thislistis
40HFA0  £2.25 BBIOS 37p  0C36 £1.18 bt & frotion
40361 49p  C106D1 52p T2800D  £1.20 ey
40362 p  E1110 92p  T1P31A 52p Car
40636 £1.69  E1210 97p T1P32A 52p b

INFORMATION - To show everything we supply would take about seven pages of closely
packed type in this journal — the range is enormous including not only opto devices and very
advanced sophisticated items, but all the everyday things you need as well down to nuts and
washers! IT'S ALL IN CATALOGUE 10 ~ OUR 120 PAGE CATALOGUE FREE FOR THE
ASKING.

PRICES AND V.A.T. ~ All prices quoted here include V.A.T. for U.K. orders. Overseas
buyers deduct 13% when ordering.

POSTAGE — For orders up to £6.75 value (U.K.) please add 40p for p/p. If over, orders sent
post free in U.K. Qverseas orders sent at cost {Min. 40p).

DISCOUNTS — 5% ailowed on non-net items if order value exceeds £11.50. 10% if order
value exceeds £28. Quantity discount prices on most components.

ELECTROVALUE LTD. pept. 55 St. Judes Road, Englefield Green, Egham,
Surrey TW20 OHB. Phons Egham 33603 Telex 264475.

Northern Branch (Personal Shoppers only) 680 Burnage Lane, Eumage, Manchester M19
TNA. Phone (061)%432 4945.

ETIMAY 1980
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8K ON BOARD MIEMORY!

‘6K RAM. 3K ROM or 4K RAM, 4K ROM ({link-
‘selectable). Kit supplied with 3K RAM, 3K ROM.
System éxpandable for up to 32K memory.

2 KEYBOARDS!

2 MICROPROCESSORS

280 the powerful CPU with 158 instruction, including
all 78 of the 8080, controls the MM57109 number
cruncher. Functions include +, —, *, /, squares,
roots, |ogs xponenna&a trig functions, inverses etc.
Range 1099 9x 197 10 8 figures plus 2 exponent

56 Key alphanumeric keyboard for entering high levet digits.

fanguage plus 16 key Hex pad for easy entry of

machine code. )
EFFICIENT OPERATION

Why waste valuable memory on sub routines for

GRAPHICS! numeric processing? The number cruncher handles
64 character graphics option — includes everything internally!

transistor symbols! Only £18.20 extral

MEMORY MAPPED

RESIDENT BASIC

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

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

KANSAS CITY

low error rate tape interface.,

1K MONITOR
resident in EPROM.

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

NEW FACTORY
UP!
 PRICES DOWN!

COMPLETE KIT
NOW ONLY

Cabinet size 19.0"" X 15.7" X 3.3". Television not included in price £225 +VAT!

PS1 Comp 80. 280 Based powerful scientific computer
Design as published in Wireless World

The kit for this outstandingly practical design by John Adams 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 resnstors power supply using custom designed toroidal transformer. 2K
Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc.

Increased capacity at our
big new factory means
many prices down! All
others frozen!

KIT ALSO AVAILABLE AS SEPARATE PACKS
For those customors whe wish 1o lprnl their 'mhln or haild 8 ’lmnllnl sl
separate packs eg. PCB (16 x 20. Fi
Toroidsl transformer and nvllprsuy iy com)

nlly
guler incixsing OHID

beautiiulty finishad) E: ny

SUPERBOARD for which it ly Dlhlr packs lsisd in FRE CATALOGUE.

PS1 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 8K 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

Mother board: Fibre glass double sided plated through hole
P.C.B. 8.7 x 3.0 set of all components
including all brackets, fixing parts and ribbon
cable with socket to connect to expansion plug

............... .. ... £39.90
8K Static Fibre glass double sided plated through hole
RAM board PCB.5.6"x48" ... ... ... .. £12.50

Set of componems including |C sockets, plug
and socket but excluding RAMs .. . £11.20
2114L RAM (16 required) . ... ... £5.00
* Complete set of board, components, 16 RAMS
.................. £89.50
8K Flbre glass double sided plated through hole’
ROM board PC.B.5.6"x4.8" .. .. . .. . ... £12.40
Set of components including |C sockets, plug
and socket but excluding ROMs . .. £10.70
2708 ROM (B required) .. ....... £8.00
Complete set of board, components, 8 ROMs
................. o £78.50

Value Added Tax notincluded in prices New Factory on same Industrial Estate
Address and Teleph d

PRICE STABILITY: Order with confidence. Irrespective of any price .
-changes we will honour all prices in this advertisement until July 31st, UK Carrlage FREE
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 £1 00 R
handling and documentation.

U.K. ORDERS: Subsequent to 15% surcharge for VAT" No charge is

made for carriage. 'Or current rate if changed. (a leISlon Of POWERTRAN ELECTRON'CS)

SECURICOR DELIVERY: for this optional service (U K. mainland only}

;TLEEZSSC%(XQTTE‘;IW;%?:;&m collect your computer from the factory. PO RTWAY ! N D U ST R IA L ESTAT E A N DOV E R
%ilirzéaiales Counter. Open 9 a.m.-12 noon, 1-4.30 p.m. Monday- AN DOVER HANTS SP 1 0 3N M (0264) 644‘55
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OLIVETTI PRINTER & KEYBOARD type Te 300
with PUNCH & READER. Upper case ASCIt with V24 Interface. 240
volt operation.

£125 each

709 DIL 14 PIN
OPERATIONAL AMPLIFIERS

at 8p each
100 off 25% discount

INFRA RED IMAGE
CONVERTER type 9606 (CV 144)

1%x2'" diameter. Requires single low current 3KV to 6KV supply.
Individually boxed. With data

£12.50 each P&P 75p

Infra Red Lamps also advertised

MINIATURE KEYBOARD
Push contacts, marked 0-9 and A-F and 3
optional function keys. £1.78§ oach

BLUE THERMAL PAPER

430ft. roll, 8% wide
£2 por roll. P&P £1.75

In spite of our shift towards
Components we couldn’t
resist buying a large quantity
of SIEMENS TEST GEAR
— at Low Low Prices. Hence
an extensive list.

All items at £35 each.

STEPPING

MOTORS

200 steps — 20-0z/in. torque.
12/24 voltinput, 4 wire.

£12 each P&P £1.50

STEPPING

MOTORS
200 steps. 20-0z/in. torque.
120 volt operation, 3 wire.

£4 each P&P £1.50

STEPPING MOTORS
North American Philips. 5 volt
3.3 amp operation. 2 wire. PPS
0-200 revs per min. 0-250 used.

Tested. ’

£16 each P&P £1.50

STEPPING MOTORS

6/12 position with additional where the

rotor is coils. Device can be used as a tacho..

Diagram supplied. Will actually work on §

volts. 12/24 recommended.

£1.50 each P&P 75p or 5 for £5 p&p
£1.50.

EX-MINISTRY SMALL COMPACT
WIDE RANGE VOLTMETER SOLIO STATE
AC Range 1mV to 500V Fuil Scale 10HZ-
100KHZ, DC Range 4V to 400V Full Scale.

ONLY £20 ea. P&P £2.50

4K STATIC RAM
type 9140

£4 each. 8 for £24

POLARAD SPECTRUM
ANALYSER

5’ Display. These are supplied with STU 2
plug-in. 1 to 4. 5GHZ. :
£125 each

TELEQUIPMENT SERVICE SCOPE
MINOR

Modern style — Small size 5x7x 11" approx
Circuit diagram supplied.

£55 each

BC172 MC4001
BZY884v7 MC4012
BZY8813v MC4020
2N 3006 74C20
1N4305 74C08 |
BZX79C12 74C10
BC2128 MC4049
SN76550

IC 7451

BC337 2N3704
BC327 2N5447
BC251 2N5449
BC171A 2N30563
TIS92 BFT60
TIS93 4013

REGULATORS — att at 45p each. MC7805; 7812, 7815, 7912; 7915.

16 pin DIL Socket 10p. 14 pin DIL Socket 8p
LED type TIL 209 Red with holder 10p each

SLOTTED OPTOD SWITCH supplied with dets — normally over £2. OUR PRICE 75p each.

ROCKER SWITCHES 2 polec/o = 15p each

Spring Action TERMINALS — normally over 30p ea. OUR PRICE 15p each
TOROIDAL TRANSFORMER 0-116V-230V Input 13.5V — 0 13.5V rated 8VA output £1.70 cach P&P 75p.
Sub-min TRANSFORMER 0-120-240V Input: 12V-0-12V rated 4VA Output 75p each P&P 50p.

LEDs
Standard White 12p; Standard Yellow 15p; Small White 8p.

TRANSISTOR INVERTER
116V AC, 1.7Amp Input. Switching is at
20KHZ. Output windings from Pot Core.
Can be rewound to suit own purpose or unit
can be broken for host of components.
Circuit supplied.

£1.25 each rars2

KEYBOARD PAD
Size 3 x 2% x 2'’ high with 12 Alma Reed
Switches. Blue keys marked in green 0-9
and a star with one blank.

£4 each rer ¢
oD for £15 rars2 -

EX-MINISTRY
OSCILLOSCOPES

type CT316
Single Beam. DC-6MH2. Size 8Y2x11x20.

only £37.50 each.

NOT US

ROSS 7 x 50
MONOCULARS

Hence £27.50 each

We still have a Comprehensive list
of MANUALS — phone or send

for your requirements.

STC
ATTENUATORS

Push button. Diecast case

£3 each

TANTALUM BEAD
CAPACITORS. 4. .7uf
25V. 10 off £1; 100 off
£7.50.

TEXAS Low Profite 40 pin
IC Sockets 45p each.
SMALL TRANS-
FORMER. 240V Input.
Output 2 windings 12V &
24V 1 amp. £2 each.

S0 SIMPLE — SO SAFE
Fit a push button CIRCUIT
BREAKER. Small, compact-
3 ratings 0.8; 1.8 &
10AMP. State which one
when ordering. 75 each,

AMP METER 2'2'' dia.
Scaled 0-60. Basic 75MV
FSD. Complete with exter-
nal 80Amp Shunt. £2,50
each. P&P £1,50.

DIODES
All new full spec. devices.
IN3063; IN4A148; 1S44
100 off £1.50 — 1,000 off £10

VAR!ACS EX-Equipment Good condition 8 Amps
20 AMPS
Some 3 pnase available. Please enquire

CRYSTALS
19 2KHZ FLAT METAL CASE — 50p each.
10 MHZ B7G 50p each.

EX-NAVAL 4ft dia STEEL DISHES. NEW CRATED. 11t. deep a
centre. These are plain stes! dishes with holes for various aeria
options £22,50 ea. Carriage £5.

TWO FOR £40. Carriage £6.

TRANSFORMERS — Standard Mains input.

Secondary outputs.

6KV 0 125A £15 ea.

3440V 0.66A with matching 40H Choke £30 the pair

3KV 50MA £8 en. 4 Voits 250 Amps £10 ea.

18KV 30MA £60.

22.5KV 110MA €50 ea. 5KV 300MA €15,

60KV 0.0273 £150. 12KV 30MA £20.

MULTI PURPOSE MAINS TRANSFORMER 4 windings each
winding 0-10-110-125 ar'48A £15 ea. T

425V 50HZ 2 Wire input. Output B.5KV 2.65KVA. Could be
run on 240V at ¥z rating £15 es.

STEP DOWN ISOLATING TRANSFORMER Input 220, 250V
50HZ Qutput 115V 1.8KVA, BRAND NEW. These are very
conservatively rated £20 ea.

CAPACITORS

0.5 mfd 10KV €4 ea, 2mid 5KV £4 ea.

8 mfd 2.5KV £4 ea. 0.5 mfd 5KV £4 ea.

CARRIAGE on these units will be charged at cost

INFRA RED QUARTZ LAMPS. 230V 620 Watts. Suze 13%' X
%' dia. £1,50.

BRIDGE RECTIFIER. 2 Amp 50p ea.

PHOTOD{ODE DETECTOR 4" fly leads, 25p ea.
AMPHENOL. 17-way chassis mount edge connectors 0.1
spacing, 15p ea.

1.F.C. Standard MAINS LEAD. Mouided (3 vertical flat pins centre
offset) 60p ea.

FANS. 118V 13 Watts. Size 3% x 3% X 1%’' BRAND NEW.
£4.50 ea. Secondhand £2.50 ea.

Miniature MOTORS 12V with geared wheel (8 teeth 3/16" dia).

Size 1% X %"’ dia. New 30p ea.

MOTOR 12V DC with puliey and integral semiconductor. Speed

Control. New £1 ea.

|;§DEX ROTARY SOLENOIDS. 115V DC. No switch assembly,
P ea. .

DIAMOND H CONTROLS ROTARY SWITCH. Single pole

10-way. Printed Cifcuit Mount. New 10p ea.

DELAY LINE. 50 nanosecs. 3 connections, ground-in-out. Size 2

X 7/16 x 16”. New 25p ea,

PULSE TRANSFORMER. Sub min Size %2 X 5/16 X %'

Secondary centre tapped. New 20p ea.

MOTOR by Inland Motor Cerp, DC High Torque Reversible.

Usable torque at 5. Max voltage 24V £2.50 ea. P&P £2

REMO TV YYPE MULTIPLIER. Two high voitage outputs and

focus, £1 each.

DON'T TAKE CHANCES. Use the proper EHT CABLE, 10p per

metre or £7.50 per 100 metre /drum, PRP 1%,

MOTOR by Eastern Air Devices Inc. 125V reversible with toothed

shaft (10 teeth ¥’ dia). Size 2% x 2%’’ dia 75p ea. P&P £1

PHOTOGRAPHIC LAMPS, Pearl 230V 500 watt. Screw cap

75p ea. Box of 12 £5.50. P&P £1.50.

DECOUPLING CAPACITORS

0.05mfd 10V; 0.01mld; 0.1mid S0V; 0.04 7mid 250V. Al values

100 for £1. E.H T.Capacitor 500pf 8KV 20p each. 10-way MULTI

COLOUR RIBBON CABLE. New 40p per metre. 10 metres for £3.

GEC UHF 4-button tuner £1.50 each.

CENTAUR 115V FANS 4%z x 4 x 1%’ £4.50 ea.

EX-USED equipment, tested. 60p each.

POTTER & BRUMFIELD TIMER RELAY, 115V AC Heavy

duty, 7 pole c/s with 2 second defay. Charge R & C for different

timing 50p sach,

SPEAKERS 2%", 50 ohm 0.2W. New 409 each.

RAPID DISCHARGE capacitors 8mfd 4kV €5 sach. P&P £2.

CONTACTORS. Heavy Duty 24V DC 5 make £1 sach.

GEC UHF/VHF 6-button tuner £2 each.

DIGITAL 24-HOUR CLOCK with built-in alarm as used in Braun

Digital clocks. Silent running. Large itluminated numerals. AC

mans. Size 6%z xX 2% X 2" ONLY £3.75 each.

931A PHOTO MULTIPLIER in stainless stee container with

window and built-in resistor network. £2 each. P&P £1

SLIVER CONTROL 500W. Log Single track, Complete with

knob. Length 3%:'". 25p each.

RANCO 250V 18A THERMOSTATS with Contro! knobs.

calibrated 50-200 degree C £2.50 each.

SOLID STATE UHF TUNERS. 30 acs £1 each,

BRAND REX blue wire wraps. 30D metres for £1.,

5in SOLID RUBBER RINGS (1" dia. rubber). Keep the kids {or
dog) happy. 4 for £1. P&P £1 50

TRANSFORMERS

AUTO 240V input 115 V. 1 Amp output £1.25 each. P&P £1.25.
240V input. Soc. 6V. 1.86A 8kw. Size 21 X 2 X 2". Good
quality. £1.50 ea. P&P £1

240V input Bac. 12V 0.92A. Size 22 X 2 X 2'’. Good quality,
£1.50 ea. P&P £1.

230Vinput 12V 100MA, Size 60 X 40 X 42mm._ 50p esch.
240V input, Soc. 12-0-12V BOMA. Sizé 53 X 45 X 40mm. £1

ea.
115V input. Soc. 5V 250MA. Size 1 11/6 x 4 & X 14", 2 for
50p.

SEMICONDUCTORS

1N4005 — S5p; 1N4003 — 3p.

At 5p each.

13BC147, BC148B, BC157, BC158, BC237, BF197, 0A90,
QAB1. BA154, BA243.

At 25p each:

TIP31. TIP41A, 2NS£96, AF139, 2TX341.

BY127 10p. BF181 20p; BD239 49p; BD241 40p; MA343AT
49p; BD228 50p; 80233 & BD234 Comp Pair 25W — §0p per
pr. at 50p each.

REGULATOR TBA625 810 20V in — 5V out 180MA TD5 Con.
35p each BF266C 20p.

TV AMPLIFIER TBA 120 20p each,

Integrated Circuits

74H74 75315 £1
74H51 SN16862 4p
74538 MC4028  68p
74502 7417 14p
74154 7441 a0p
74C02 74C86 50p
74C04 74C161 24p
74C74

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p each. Gold
plate tester version 50p each.

EPROMS 2708 £5.50 each.

TELEPHONES 706 style black or grey £5.50 each. 746 style
biack or grey £7.50 each. Older style black £2.50 each. P&P
£1.50 per telephone.

Honeywell humidity controilers 50p sach.

THYRISTOR TIMER. Solid State. 15 secs adjustable {reset) in
plestic relay case. Standard 7-pin base. Saries delay 50p esch,
MINIATURE PC MOUNT SLIDE SWITCH. Singte pole 3-way
10p each.

DIGITAL to ANALOGUE CONVERTER. 8 bit will fit standard
T} socket. With data. £2.50 each.

VARIACS. 2 amp Standard 240 Voits £10 each. P&P £2
ELECTROSTATIC VOLTMETERS. 7.5KV £8 each. P&P £1 50
Other ranges available. Please enquire.

TRIMMERS. Sub min. 0.25 10 1.25pf 10 to 4.5pf 7 10 45pf. All
al 6p each.

CROWN replacement MOTOR for IBM GOLFBALL TYPEWRITER
115Volt 50HZ 1360 rpm, €£4.50 ea. PRF £2.

SMITHS encapsulated transistorised AUDIBLE WARNING
DEVICES 4V-12V. Can be driven from TTL 65p each.

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1 — where P&P not stated please use own discretion — excess refunded. CARRIAGE ALL UNITS
£5. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS.

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.

BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

CHILTMEAD | T

NORWOOD ROAD, READING TELEPHONE NO. READING 669656

(2nd turning left past Reading Technical College in King's Road then first right — look on right for door with ""Spoked Wheel"’)




MOTORS . 1.5V Modsi moters 22P, Sub. min.
‘Big inch’ 115V 0C 3 rpm molor 32p. 12VDC 5
pole model motor 37p. Replacamen] 8 track
12V DC motors 55p. Gesred mainz molors,
24 rpm. 75p. 115V AC 4 rpm molor !5|
10p. 9V

Cassatta motors, 5-8Y OC ex. w
DC Caszette molors 95¢. 6V Cas:
new standard _|||. type €1.25,

RECORDING YAPE. Low weiss wylar,
supplied unbaxad: 7* 1200° £1.00. 7* |
£1.45. 10" 3600° £5.00. BLAMK CASS-
ETTES. C60 10 for £2.75, C90 10 for £3.85,
TAPE HEAD DEMAGNETISER. 240V AC
curyed probe £1.95. LOW COST %" TAPE
SPLIGER £1.95.

AMPHENOL.CONMECTORS [PL259)
PLUGS 47p. Seckela 42p. Eibows 90p.
Reducers t3p. DU
- 52ohms 1 watt with
Piugs crimp typs 38p &

BUZZERS. Minialure solid siale lype.
333 17 15mm. 70db at 3 feel. 15me drain,
operates 4-15V OC 75p each. LOUD 12 veht
buzzer 50X 30mm 63p. GPO type adjuststia
buzzer 6-12 wolls 27p. 12V OC SIREN, &l
matal rolary type. high pilched wall, £8.50.

TOOLS. SOLOER Sucker. good suclion,
iaflon mozzle. £4.99. Side cutters 5" £1.45,
Pliers 5 £1.45. MEON ER B" LONG
5 jin IC lost clip £185. 5
cision scrawdriver su

i s, £1.05. JUMPER TEST
LEAD SET$ 10 pairs of leads with inaulated
crocs each ssd 90p. CAIMPING TOOL, 2
combinatian typs for crimping red. bius and
yullow terminationa alzo inco ek awirs
stripger {6 gsuges} snd wire culier. insulated
hanglex. only £2.30.

19-PIECE PRECISION TOOL KIT. In
plastic Niwged case. Consisis o1 5 spanners,
4x2/6mm. 5 net drivars. 30mm. 3 small
screwdrivers. 2 Philips drivers. 1 awl. 3
Allax Keys. £3.35.

MEW ARRIVALS. Glass read swilch,

[}
lage regulators 25p each. MAGNETS %"
Inna W (hick, wilk fixlag heia. 10 for 40p.

TAPE KEADS. Mono casaeils, £1.75.
Stereo cassatle £3.80. Slandard § Irack
stereo £1.95 BSH MM 1330 % track 50||
BSR SRPAD Y track £2.10. TOID dual head
assembly 2 huwds bolh ¢ rack B/P wilh built
in erase £1.25.

SPECIAL OFFER SEMICONOUCTORS.
2N5062 SCAs 18p. BX504 opla isolator 255.
CA3130 95p. TBa800 50p. TOA1 151 25p. 741
22p. 723 35p. NESSS 24p, AD161/2 709 pair.
2N3055 38p IN4005 10 lor 359, BDZ38 28p.
BD438 28p. 7418 35|| ZMN 750.TIL30S
alpha sumeric dis| £2.50. MAN:

LED displaya 45¢. Min. LDRS 30|1
CLEAR 15p. GREEN 12y. RED 10p. o
Clear LED 30g. MPU131 PUTs, 40V, 200ms.
315mW 15p. 2MITTY £1.70. Texas 1038
(T03) Power Lrans, 50y. TAG4443 SCA 45p.

NEW STOCK ITEM — We are now stocking

MECROPHONES . Min. Tie pln, Oni. uses
deaf aid ballery (supplied) £4.95. Low cost
candsnser EGMIOS Omnl, 600okms. o/ off

ack plug £2.95. EMS07
B0Gobme. 30-18kHz. dighty

.95. DYIAMIC slick
mp.. 6000kms or 20k.

ont with 2.5/3,5 plugs
.35, ERT crystal raplacument
35 T0mm 40p, GRUNDAG Eiecirel Inaerls,
with buil in FET preamp 3-6v DC, £1.00.

DISPLAYS .0.5" LED. Com. calh. gr
4 digit LED clock displays with
centre. 0.6, nnl :lli

00,
Al 709 wach {15p]. 12¥ 200ma 759 (154). 05
05 Z00ma £1.20 (20g]. 6V 500ms £1.10
22p) 12 2A £2.35 (459} 12V 4K E2.85 (ASH)
15-015V 1A £2.25 (ASp). 30-0-30V 1A £2.85
(549). 20-0-20V 2h 3.5 [SAp). 0-12.1520-
30V 2A £4.75 (54p) 20V 2,58 £2.35 (543).

TRIAC XENON PULSE TRAMNS-
FORMERS. 11)6P0 stylo] 32y, 11plus | sub,
min. pch mewaling 65p.

KRT10t M/Meier, 1.000
2 opv. IXY AC/OC Velts,

: 150ma DG curreat Resisi-
e 0-2.5k, 0-100K, £4.35.

0 for
s, new, supglied wilh :n
details. £1.95.

SWITCHES. Sub. min. Teggles, SPST
8x5xTmm, 42p. DPOT {87 %7} 55p.
QPOT Conlre off {12 X 11 % %mm) 775.

PUSH SWITCHES {16x6mm), red lop,
push in make 15p each. push un break
version black visyl 17p each.

SLIDE SWITGHES all 0POT 15x 8 I2mm
13p. 16 11 x9mem 13p. 22X 13 8mm 13p.
22x 138 contra off 14p. Mutipols slider
dosble achea (12 tags) 289 11mm 25p.

ROTARY SWITCHES (wafer] 3P4W, 4P3W,
2PSW and 1P12W all 35p each.

FINNED HEATSINKS. Supplied sndrilled
4mm thick, 27mm high, 75 124me BOg.
150X 124mm 95p. Smaller vérsion 2.7mm
thick. 75 108mm 48p. TRANSISTOAR,
SOCKETS T05 or T018 99 sach. T03 typs
150 03¢k,

PROJECT BOXES. Sturdy ABS Black
plastic boxes with brass inseris end lid.
7556 x 35mm 65p 95x7x35mm 75¢
1159 x37mm 87p.

VYERQ HAND HELD BOX. Wiite ABS. 24i.
X 3.7in tapared. wilh scrows 63p sach.

VYERO POTTIMG PLASTIC Boxes with lid
ang scraws 70 50 20mm. while or black,
43p each.

NHS5 M/METER, 2.000
opv. IKV AC/DC Velts,
100ma DC.. Resistance 9-
10K, 0-1 MEG.£5.50.

ALUMINIUM PROJECT BOXES.
S.W.6. wilh Tiied lid and scrows. Aﬂl
3x2x1 52p. AB2 4x3x1.5in 62p. AB3
4%3x2n 68p. AB4 6x4x2n 74p. ABS
6x4x3in 92p. AB6 B 6x2in £1.05. AS7
8 6x Jin £1.25.

CLIFF CLICKTEST. 13 amp mainz connec-
tor. ldeal for worksheg, eic.. provides rapid
g salu maina comnuction, tsegh meuided
case snd Hid with neon ledicator aml fuse
£5.15.

PUSH BUTTOMN TV TUNERS (sel varicap)

ANTEX SOLDERING IRONS. All 240V AC.
Model C 15 watis £3.95. Madel ICX 17 watts

L UM.F. new £2.25.

YN3SS M/METER.
28.000 epv.. KV AC/DC
Veits. 250ma OC.. 4 resist-
ance Tonges Is 20 Mag..
also has buit4n transisier
lealer with laakage and
galn ranges £12.50,

Expo mini hand-held drilis. these a £3.95p. Modsl X25 25 walts £3.95p. ST3

TMK588 M/METER,
ll::a.?;n;n“ﬂ::l; l::'k 16 pin D11, SWITCHES oaly 429 sach, sou)emus IRON STANQ, suils alf Anllx irans POWER SUPPLIES. Swilchet typs plugs i E 30.000 KY AC/DG
operals oe 12V OC. Drill. kit WPP £1.65p. inio & 13 amy socket haz 3-4.5-6, 7.5 and 9 B Volta. 0.C current to 12

n
plastic hinged caze. wi rill and 21
accesartes. drills, sanders. reamers,
buffers. sic. compists kit onty £14.25. Orill
only £7.25. Drill siand te suit vertical driil
pross £12.95 {posiage 65p).

LOW COST PAMEL METERS. Sizs
52x52x33mm, 50 microamp £4.25, 100
microamp £4.10. IMA £3.95, YU melar £4.65,
0-300¥ AC (60x47x33mm| 425, Ferranii

RIBBON GABLE B-way single core minia-
lurs 229 par mlre.

MICADS, AA size 1.2 volis 500ma £1,10
oach or 4 fer £3.75.

WURATA TRANSDUCERS. REC/SENDER,
MA40 {L 40KHZ £3.50 pair.

- supply 316-7.5

velts 0 ¢ oul al ]
switchable £3.45. HC244R stabil

" raverss

amps.. Rasistance to 60
G mog in 4 ranges. alse daz
s huilt-In Buzzar fer con-
¥ tinuity testing, £20.95.

3.5 square 0-600V AC meter £2.95.

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

PROGRESSIVE RADIO

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

B

U IS/
prem 4 OPTO TRIACS i BRIDGES
124 115
TRANSISTORS L 2 Led with iatormal | 7418132 29 s0¥ 160¢ 200 a00v 500¥
Aciz 150 | X85 26p eas wrigger sisc. | 7415139 79
ACIBTK 30p | BFXe8 22p -:m*ﬂ }gn xg :gv s sl o
. range p P P | T 1
A o | i | e ool @ | o 2 = B R B R
28p | 2Fe p p | 418151 89p
o | e sop 2irem op Ay ] Q| asiss o &0p e8p B s i
.2 Clear
wnooo@ ER R == .
6108 7| wme :;«9: 154 J00v 108p 120p | 7481 &3 41 1%
e | = e 1#e  wiBijjpe | DIL SOCKETS it %
BC108C 3 sop | Displays 28 CMos 013 19p
7488 63
Seiin b | e ;:s ™ i 7485 63 . 0, 55 14p | 8 1%
BC141 p | mw 19 | 1600 TTL 7470 30p | M0 e | % 12p | 4001 14y | 7 5
BC142 2p | o o | 160p i gg: p ;g: o 13 | aom tap | 081 199
i 7
i zg: M7 15 |0 :3 7 9p | 115 27p | Tz 36 | 7o o ol ‘2; et 199
op | 7480 40p | 1173 44p " 38p
BC14TE sp | aNzz7 20p 1l % | 20 40p | 4008 19 | 4ol 1i0p
pe B |E om R I W omw
el Ju | e 1% | REGULATORS |7 140 | rasee 12p | 70161 ap | MEMORIES | aon 150 | s 148
Bo1ETA L 200 7406 30p | 74503 i2p | 74175 63p ih 730 | 4802 99
B @ B m mm mimm @ iew miae el mie W
7
i S| s 1 | s 57p (748 175 | it 20 | o anp | &1 215p | 418 Job | e 220
BCIBL o | g | 108 57p | 7410 12p | 741520 10p | 14192 aop | 4118 e 199 | fore >
BCI83 o | miewer 1p | 7824 57 |tz 17p | 74530 18p | 74193 80p HH ssp | Wi 15
B o | aNoweo 1op | N30T 74p {7413 25p | 141532 24p | .74 80p 419 | 9p
BCI84L s: MW2926R 10p | LM3AOTS 74p | 7414 45p | 141542 8%p | 7415175 99p EPROMS :‘gf “: &Zg :g
5186 op | a2 102p | LMBAOTIS 74p |6 25p | 70581 24p | 7415190 110p ot 100 | 2t 125
BC212 o | 2w B | LN340TI8 45 |y 25p | 74555 28p | 748132 1150 | 708 1500 | domr 1o | 1 z
BC212L ap | 2374 8p ;:‘Ilg m; ;ﬁg ;:P ;ﬁ;; 22: ;ﬁ}g‘; ”g: 2716 2600p | 4024 49p | 4556 oo |
@ mE 0 &m0 s fem 4K 9 e e
8 32 p p , :
Shsat 1o | g s |72 1405 | 748 26p | 11590 36 | Tulsest w| CPUS  |a 30 | s 2 |
BC338 1 2N3906 top | LM320TS 149p | 7442 48p | 741803 79p | 7415260 99p 8 Le i 1
bao W Em @ mes om0 G Sin B e omme om0 T
sop | LM3TIS 149p | 7450 15p P p eze
33?23 3,': iz P | M3 148p | 7451 15p | 745123 65p | 7418378 159p | Mk 3382 7509 % 1;3: #;sscnr:; 1 s.:;:”z‘ '
BC550 14p DIODES 042 69 | Mz80K, PET Cam- |I;
BC558 12p MEMORIES EPROMS 4043 86p | puterkit = 1
BCY33 99p [TARE] 10p 4044 86p | assoc -2 B
BCYa4 9% BAISS 9 e a6 19p | anc frwe ¢
BCY39 298 | oo o 4049 45p !
BrsD 15| g i INTERFACE COMPONENTS LIMITED, 050 o ‘
8EY7D 120 | waog2 co a5l 69p 35p P&P !
W OAKFIELD CORNER, SYCAMORE ROAD, AMERSHAM, BUCKS HPG 6SU | IRE 69
i # '] ﬁ 4053 69p YAT i
TELEPHONE:02403 22307. TELEX:83 additional
2 P
Write, telephone or call. Access or Barclaycard accepted i
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LM308N  60p | 4066 50p | 7491 45p | AC153 30p | BF184 25p | ZTX303 24p
LM318N  200p | 4069 18p | 7492 30p | AC176 23p | BF185 25p | 2TX304 27p
DELTA TECH & co LM324N  75p | 4070/1 18p | 7493 35p | AC187/8 23p | BF194/5  12p | zTX311 19p
8 LM339N  60p | 4072/3 18p | 7494 50p | AD149 70p | BF196/7  12p | ZTX341 22p
LM348N  90p | 4081/2 18p | 7495 40p | AD161/2 40p | BF2248 14p | ZTX500/1  18p
62 NAYLOR ROAD, LONDON, N20 OHN LM377N  175p | 4086 80p | 7496 50p | AF114 30p | BF2448 35p | ZTX502 21p
Please add 35p for P&P LM38ON  90p | 4510 100p | 7497 200p | AF124 45p | BF258 34p | ZTX503 17p
: LM381N  140p | 4511 100p | 74100 70p | AF125 35p | BF259 40p | ZTX504 28p
RESISTORS (VaW) JA/400V°  55p | LM3B2N 130p | 4516 100p | 74105 43p | AF126/7 37p | BFR39 32p | 2N696 35p
10 ohms to 10 Mohms 1.5p WO02M 20p | LM1310N 150p | 4518 100p | 74107 20p | AF139 40p | BFR40 20p | 2N697 25p
'PRESETS (.15W Horizontal) WOBM 30p | LM3900N S55p | 4520 100p | 74109 40p | AF239 47p | 8BFR79 32p | 2n698 35p
100 ohms to 2 Mohms 8p LM3909N 70p | 4528 100p {74110 40p | 8C107/8 10p | BFRBO 20p | 2N706 14p
POTENTIOMETERS (Vs W) VOLTAGE MC1496P 85p 74118 90p | BC109 10p | 8FX29 25p | 2N914 20p
Linear & Log Scale REGULATORS NE531 150p | TTL 74121 26p | 8C117 25p | BFX84 25p | 2N918 35p
4.7 Kohms 10 2.2 Mohms 30p 7805 70p | NE555 25p | 7400/1 13p | 74122 30p | BC142/3  30p | BFXB7/8  25p | 2N1131 20p
VEROBOARDS (0.1 Copper) 7812/15  70p | NE556 60p° | 7402/3 13p | 74123 4s5p | BC147/8  10p | BFY50 22p | 2N1132 13p
2.5" x 5" 55p 7818:24  70p | NE566 140p | 7404/5 13p | 74125/6  37p | BC149 10p | BFYS51/2  22p | 2N1302 35p
3.75"" x 5" 65p 7905 90p | TBAB41B 200p | 7406/7 20p | 74132 48p | BC157/8  12p | BFY53 10p | 2N1303 40p
ZENER DIODES (400mW) 7912/15  90p | TBASOO 75p | 7408/9 13p | 74141 50p | BC159 12p | BRY39 60p | 2N1304  50p
2.7V 10 33V 8p 7918/24 90p | TBABIOS 110p | 7410 13p | 74145 55p { BC167 14p | BSX19 12p | 2N1305 13p
CERAMIC CAP (50V) ZN4A14 100p | 7411 18p | 74150 78p | BC169C 13p | BSX20 22p | 2N1306 30p
33pF to 47nF 3p DIODES ZN1034  220p | 7412 15p | 74151 48p | BC171 10p | BU205 150p | 2N1308 22p
POLYSTYRENE CAP (50V) 8Y127 10p 7413 27p | 74153 43p | 8C173 8p | 8U208 210p | 2N1613 25p
10pF to 1,000pF sp | 0A47 8p | cmos 7414 31p | 74154 90p | BC177/8 18p | MJ2955 110p | 2N1711 13p
POLYESTER CAP (100V) 0A91 8p | 4000 18p | 7416/7 25p | 74155 a6p | BC179 20p | MJE340  70p | 2N1893 25p
1nF to 68nF 6p 0A200 6p | 4001/2 18p | 7420 14p | 74156 40p | BC182/3  12p | MJE2955 110p | 2N2222A  25p
100nF, 150nF 7p 0A202 9p | 4006 70p | 7421/2 17p | 74157 43p | BC184 12p | MJE30S5  85p | 2N2217 18p
220nF, 330nF 8p 1N916 S5p | 4007 18p | 7427 20p | 74160 64p | BC186 30p | MPF102/3 40p | 2N2219 23p
470nF:9p 680nF: 10p 1N4148 4p | 4008 84p | 7428 25p | 74161 55p | BC207/9 13p | MPF104/5 A40p | 2N2369 17p
1uF:14p  2.2uF 20p 1N4001/2  4p | 4009 40p | 7430 14p | 74162/3 64p | BC212/3  12p | MPF106 50p | 2N2484 30p
3.3uF:22p  4.7uF: 24p 1N4003 - sp | 4010 42p | 7432 18p | 74164 78p | BC214 12p | MPSAOE  26p | 2N2646 55p
ELECTROLYTIC CAP (uF/V) 1N4004/5  6p | 4011/2 18p | 7433 24p | 74165 70p | BC214L 14p | MPSA56  26p | 2N2904 23p
1/251047/25 6p 1N4006/7 8p | 4013 40p | 7437/8 15p | 74166 85p | BC238 18p | MPSUO6  61p | 2N2905 23p
68/50, 100/35 8p 1N5400 13p | 4014 85p | 7440 10p | 74173/4  70p | BC2618B 20p | OC28 92p | 2N2906 20p
150/25, 200/12 9p 1N5401 14p | 4015 75p | 7441 56p | 74175 60p | SUPER BC478 0C35 92p | 2N2907 20p
220/25, 250/12 10p 1N5402 15p | 4016 44p | 7442 51p | 74176 64p | BC301/3  32p | OC72 20p | 2N2926G  11p
470/25, 500/30 13p | 1N5404 16p | 4017 55p | 7443 70p | 74177 60p | BC328 17p | TIP29 40p | 2N3053 20p
1000/10:14p 1000/25: 22p 4018 8op | 7444 80p | 74180 s50p | BC338 17p | TIP298B 48p | 2N3054 50p

1500/25:26p 2200, 6: 20p LINEAR 4019 45p | 7445 75p | 74181 80p | 8C461 40p | TIP30 A40p | 2N3055 50p
i CIRCUITS 4020 95p | 7446 65p | 74182 45p | BC477 27p | TIP308 48p | 2N3442 140p

OPTO/DISPLAY 186 pin 14p 709-8 a0p | 4021/2 85p | 7447 55p | 74190 75p | BCA78/79  27p | TIP3 40p | 2N3702 TO
2N5777 55p 18 pin 18p | 709-105 40p 4023 18p | 7448 62p | 74191 70p | BC547/8  14p | TIP32 40p | 2N3711 11p
0CP71 65p 22 pin 22p | 710-14 33p | 4024 58p | 7450 10p | 74192 50p | BC549 14p | TIP33 60p | 2N3772  150p
ORP12 60p 24 pin 24p | 7418 22p | 4025 18p | 7451/3 13p | 74193 64p | BC557/8  15p | TIP33C 80p | 2N3773  250p
DL704 110p - | 28pin 28p 747-14 48p | 4027 asp | 7454 10p | 74194 70p | BC559 i5p | TIP34A 90p | 2N3819 22p
‘DL707 110p 40 pin 40p 748-8 44p 4028 70p | 7460 13p | 74195 57p | BCY70 18p | 'TIP35B 240p | 2N3820 40p
.0.125" & 0.2 CA3018 70p | 4029 82p | 7470 20p | 74196 100p | BCY71/2 18p | TIP368  280p | 2N3823 70p
LEDs: BRIDGE CA3028A 85p 4030 60p 7472 21p | 74197 80p | BD115 58p | TIP41A 60p | 2N3B66 90p
Red 10p RECTIFIERS CA3046 70p | 4035 107p. | 7473 28p | 74198 135p [ BD121/3  75p | TIP42A 60p | 2N3903/4 14p
Green 14p 1A/50V 22p CA3054 40p 4041 75p 7474 24p | 74199 90p | 8D124 81p | TIP2955 70p | 2N3805/6 14p
Yellow 1 1A/100V 27p | ca3080 75p 4042 70p ¢| 7475 34p BD131TO TIP3055  55p | 2N4037 45p
125" Clip 3p 1A/200vV  32p CA3130  100p 4043/4 88p 7476 30p | TRANSISTORS BD140 42p | ZTX107/8 13p | 2N4058/9 14p
.2 Clip 4p 1A/400v  34p | ca3tao 55p | 4047 92p | 7480 25p | AC126/7  23p | BF178 32p | ZTX109 13p | 2N4060/1 14p
DIL SOCKETS 2A/50V 40p | Fasin 65p 4048 55p | 7485 gop | AC128 23p | BF180 30p | ZTX300 16p | 2N5457/8 40p
8 pin 11p 2A/100V  42p | |F356N 85p | 4049 35p | 7486 25p | AC128/176 BF181 8p | zTx301 18p | 2N5459 35p
14 pin 13p 2A/200V  4Bp | |M301AN 32p | 4050 44p | 7490 _ 36p Mt pr.  42p | BF183 34p | ZTx302 20p | 2N6027 40p
SEND FOR TRADE PRICE LIST ORDERS 229 EDGWARE ROAD 129 KENTISH TOWN ROAD
| ACCEPTED AT: COLINDALE, NW9 LONDON, NW1

ARE YOU
INTO THE
C.B. SCENE?

I1fso,a 9" x4’ SAE will bring you
free details of our carefully
selected range of C.B.
Accessories.

MAIL ORDER ONLY

Post today to:

POLAR
ENTERPRISES

2 SWORDERS HOUSE
HIGH STREET
CROWTHORNE, BERKSHIRE
TEL. 03446 71714

K £9 95 FORALL TV GRA

Red. Green, Blug

Rudy-hnlll

Ing.
£14.95+VAT Modulater ¢

UHF

(can be

Available now: Nascam Colour Kit.
' £45. OOpIus VAT, *Graphlcs thware

WILLIA STUART SYSTEMS
Dower H House, B E

rclavcard / Access welcome

(24-hr. Answering Service)

REMEMBER! UNTIL C.B. BE-
COMES LEGAL WE DO NOT
SELL RIGS.
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LEOS fod €re Yall Coupler IL 74 S5p ORP 12 Ldr 62p
.125is  10p 16p 18p | LED DISPLAYS 0CPT Photatr ~ 40p
2in 1lpi6pisp | 7073 CA BPXZ5 Phota tr 1509
Infra Red GMW  £1.55 747 Bin CA 170p Phots Dariinglas  50p
AC125/6/1/8 18p | 2705 11p ¥ REGS 1A plastic
AD161/162 38p. | 2 22 BY 12V 16V 18V 24¥
AR1I7 278 | aN2219 229 pos G5p neg 35p
M124/5/6/T 350 | onoepass/e/7 20p | 100mA TOD9Z + v
AF139/239 40p | oNpm04/5/8A 22 Types only 34
BC/107/8/9 9p | 2N2026(R) 9p Dual adjusiabie + 810
BC/1DT/8/9 10D | owpsoeis) 1p | 20vioOmA €2
8C147/8/9 ®| i6p | 7230114 4dp
BC167/8/9 109 | oN3054/3055  45p 555w 239
BC167/8/9 11p | 283702/3/4 38 | 741 8pin 18p
Beisec 12p | w3773 £3 | 748 DIl I5p
52:7‘53/1 }‘P W3%03/4/5/6  12p | 747 DIL 14 50p
Jrigas 1% | aneets 48 | 1M301705  25p
P | Tis4suT 25 | (M308DIL8  90p
se2iz/a/a - 108 | g2 3% | \M3500 DIL 14 €5p
80547/8/9 12p MPF102 32p [ ca3130 90p
B0557/8/9 4p 1 mage 20 | ca3140 80p
LBz 14p | W52 450 | 555 Timer 22
BOI131/132 3p | NSAST/8/9 32 | 25 2x585 ,o:
BD138/140 39p | 2ne027 3p | (M380DIL 14 80p
BF194/5/6/7  10p | 1iNg14/4148 3 | (m3810IL14 140',
BFR39/40 27p | 1M1 5 | TBABODQIL  70p
BERT9/80 2Ip | im0l 4 | CA3046 Ariay 75p
BFYS0/51 15p | 1M4003/4 8p | NE565 130p
BrX29/84/85  25p | IN40OS/6 7 | NESBBvco  135p
B5X19/20 20p | 1N40O7 8 {zNara 350
MJE2955 €1 | 3APlstic 50¢ 12p BRIDGES
MJE30SE - 68p | 100V14p P00V 16p 1A 2A 10A
WL M avise SN2 | oy 20, 35p 150p
MPSA55/56 22p | OA100¥std  22p | o0 25h a0
o671 17p | BAT00/iB6 t1p -
200 28p 45p 170p
TIP23A/30A 40p | BAXIG 8 | 200340 50
TiP31A/32R 45p | gY127 12p p S0P
TIP4IA/42R 50p | 0A47/70/0A35 B8p | PCBPen 60p
TIP35/36/8 €2 | 0A90/91 7p | Insulation kits
TIP2955/3055  60p | 0A79/0AB1 10p | TO3/66/220 Bp
Fane9r 12p | OAZ00/0A202 8p | LED Clips 3p.
SCRs 50V 100V 400V| DIL SOCKETS Bpin 10p | ZENERS
TO5 1A 28p 32p 14pn 11p  18pin 12p2.7-33V
TO663A 32p 34p 48p (18pin 18p  20pin 20p [ 400mVW 9p
STUD 7A 54p S8p 70p |22pin22p  24pin 25p|1.3W 16p
Triac 400V 2A 70p 10A £1 | 28pin 30p  40pin 35p | Diac 20p

ISLAND DEVICES,

Prices inclusive Post & Pack 20p

9 MAPLEFIELD PARK
STREET, ST. ALBANS

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

MASUNS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel, 4879

Selected range ot popular components
Fuli range of HE printed circuit boards
normally ex-stock. same day despatch at
competitive prices
P.C. Boards to individual designs

Resist-coated epoxy gtass laminate for the
d.iy. man with full processing instructions (no
unusual chemicals required)

Alfac range of etch resist transfers and other
drawing matenals for p ¢ boards

| Send 15p for catalogue.

RAMARSCONSTRUCTOR

ERVIGES

INTERESTING PROJECTS
INCLUDING TELETEXT

Video Games, Monitors, Speech Synthesis and Com-
puter Terminals await the Development Engineer we are
seeking. He or she should have some experience in
digital electronics, though the main requirements are an
aptitude to masier new electronic techniques, and plenty
of enthusiasm. We are a small etectronics manufacturer
n North Surrey (West Molesey) and are all set to grow
targer. If you would like to join us, or want 1o find out
more, please ring Pat or Vic on 01-941 4889.

HERTS AL2 2BD
SR e —
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INTENSIVE WEEKEND
COURSES IN

BASIC

including hands-on mini com-
puter operation.

operational capability of computer pro-

evening to Sunday afternoon.

Option of non-residential weekend, week-'
day evening and weekday courses avail-:
able if required.

fees, etc.:

Phone (0401) 43139, or write to
Dept. ETH
CLEVELAND BUSINESS SERVICES
Cleveiand House, ROUTH
Beveriey, North Humberside

‘This short intensive course is intended to’
instruct from minimal knowledge to an.

gramming in BASIC high level language~:
The course is fully residential from Friday

MK. 14 CONVERSION. Plug this conver-
siop board into the SC/MP socket and have
the power of a Z80, AND the amazing power
of the AJEC-1 interpreter. With its 4-function
arithmetic, versatile graphic control, edit
facilities, conditional jumps, etc. So easy to
use; you will learn to use it in a few hours. Kit
price £29.95 inc. postage. Built price
£34.85. Your MK14 repaired and conver-
sions fitted if required. No need to remove a
working soldered in MPU. Machine code
monitor available instead of interpreter at
same price. VDU version with 2K BASIC and
extra 1K RAM. Kit £49.95, built £564.85.
SEND SAE for details or PHONE REDDITCH
(0527) 61240 evenings. REDDITCH ELEC-
TRONICS, 21 FERNEY HILL AVE., RED-
DITCH, WORCESTERSHIRE B97 4RU.

For further details of dates avanlable

E.T.l. 4600 SYNTHESISER. Maplin
Cabinet, 4 octave keyboard, joystick, patch-
board, fully calibrated, ready to play. Only
three modules to complete. £325 o.n.o.
Phone: Harpenden 60958. .

ULTRASONIC ALARM KITS
Single Unit construction —screw connections. 240V
operation with batiery back-up option. 15-feet detection
range internally preset. Delay on leaving and entry,
invalid movement delay, self-cancelling alarm, approx.
2 mins. KITS INC. F/G PCB, ABS BOX, HARDWARE
ALL COMPS. 240V UA/S {open collector output)
£16.95. 240V UA/R (relay output contacts] £19.65.
Piezo Sounder 12V 18mA 105db 1 mtr. £8.20. Built
and tested units KIT price + £7.00. All prices lncluswe
— CWO — UK mail order
G.J.D. ELECTRONICS, 105 Harper Fold Road
Radcliffe, Manchester, M26 ORQ.

ACORN COMPUTER. Built and working.
Hexadecimal, cassette interface, 6502 Micro,
Manuals, etc., included. Only £70. PSU if
required, £5. Tel. (0235) 23601. After 4
p.m. please (Abingdon).

SMALL REED SWITCHES 10p. Magnets
7p. Powerful lenses 30p, 30 Untested ICS
35p, 4700 MFD 25v 35p. Postage 20p.
Grimsby. Electronic Components, Lambert
Road, Grimsby, Humberside.. List 14p.

CLASSIFIED IVNFURMATION

Semi-Display:—

1-3 insertions — £6. 00 per smgle column centimetre

4-11 insertions —£5,50 per sic.c.
12 insertions — £5.00 per s.c.c.
Classified: —

23 pence per word {minimum 25 words)
Box number on application {Personal ads only)

£1.00 extra to cover 5 replies.

PRE-PAID

4 35 GROSVENOR ROAD TWICKENHAM
Mii DLESEX TW1 4AD Tel: 01-891 1923

i pro;ects from day one of
ETI phone your order :

SPECIAL OFFER— Smgle
sided Pax PCB mat, four off
4% "X 6’/:” 99p alt up

¥R

e e
SLOAN ELECTRONIC EQUIPMENT

117 Orby Drive, Belfast BT5 6AG

NEGSS 10-way rotary switch. ©741
B pin DIL | Make before break .. 22p 8-pin
18p g DIL
2-pole changeover. BA/ 18p

250vac rocker- ... 22p
PP3 100
Battery BC337 9p. BC327 .. 4p Resis-
Clip - 1ors
12p 35p Postand Pack 88p

ALL ADVERTISEMENTS [N THIS SECTION MUST BE

Closing date: 1st Friday in month preceding publication.

Advertisements are accepted subject to the terms and conditons

printed on the advertisement rate card (available on request).

Please insert the advertisement below in the next available issue of Electronics Today International

for e e e e insertions. | enclose Cheque/P.O. for £

{Cheques and Postal Orders should be crossed and made payable to Electronics Today International

O T T T T T T S
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. N . - Send to : Margaret Hewitt

ELECTRONICS TODAY INTERNATIONAL

London WC2H OEE.

Tel.01 -439 7449.

B P 145, Charing Cross Road,
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£5 OSCILLOSCOPE. Standard junk box W
DIY with the e Bue Pk nater £ ol INEYY
PROFESSIONALS o g Ml L

Coles Road, Milton, Cambridge CB4 4BL. NUEROCOMPOTERIGASE

Construct your own mixer, large or Ready Cut for Superboard or UKIOI
R Complete with screws and instructions.
s:na:!' from ok;" rangeT%f commercial Also available with uncut keyboard for homebrew
electron 9 1 enthusiasts. Produced in strong, black ABS piastic.
. i _SU units Sl hlgh cAPA‘:lTOR BARGAIN PAcKs Please state type whenlordering.
quality units used to construct our best quality £1 + 250 PP ea ONLY £17.50 + VAT Post and packing inclusive.
ow i i i i 50x 474 F/10v Tk Tantalom 3 x 41, F/108 Bead T Send Cheque or Postal Orders to:
n- audio m')-(ers S‘U p-phed to radio 50;&‘:”“17' Radial Polysster w:n.l“ur/zsm';ui:l Polyaster Microtype, PO Box 104, Hemel Hempstead,
stations, public buildings, govern- L0 sl 20 x 1,F/160v Axin Polyestar Herts. HP2 702 SAE for Details.
. . . X LU cs F
ment depts. etc. Now available in kit 203 1000 Fesd o amatscrowin 1 e PO T SR AR L O O
fieh library box-and indlex card. .
form or assembled and tested. Plus $COTT, 37 Regent Street, Rowhedge, Essex Send £5.40 (includes p&p and VAT).
full range of panels, meta! frames etc
Postal enquiries to Dept. D.E.T. ——
MEMORY MART ‘ ?
PARTR'DGE 'YK 1071’ ‘Superhoard’ 4K RAM TIME WRONG?
Memory Expansion . ........... «... £32.00 MSF CLOCK is ALWAYS CORRECT — never gains or
E LECTRO N lcs 2114 1k. 4each ... .. SRR .. £4.00 loses, 8 digits show Date, Hours, Minutes and
2708 UV promeach ... ... o..oo... £5.50% Seconds, auto GMT/BST and leap year, also second-
. P. &P 20p in-a-month STOP CLOCK and parallel BCD output,
(A. C. Partridge Ltd) C.0.D. 60p extra receives Rugby time signals, 1000Km range. ABSO-
56 Fleet Road, Benfleet, Essex MEMORY MART LOIERIME, £08 BOZ . ,
’ 19 Weatherby Gdns 60KHZ RUGBY RECEIVER, as in MSF Clock, serial
Telephone (STD 03745) 3256 y : data output, built-in antenna, £13.70.

Hartley Wintney, Hants. NO RADIO 47 200KHz Convertef, suits any Med.

ﬁ sa Wave receiver, get ALL the NEWS. £11.40.

4 Each fun-to-build kit includes all parts, printed circuit,

‘ . . . ’ ‘ ‘ ’ . . . ‘ case, instructions, postage etc, money back assurance
= - so SEND off NOW.

STOP PRESS: Superboard Compatible! 50Hz SUPERBOARDS o . 45 (TE) OId (s::hn::Ta[::En:l(H:n Cambridge
UK101 BRITISH MODEL o
GOLOUR rrom £179 ; var .

Fully buiit, set up and tested )
AUTHORISED dealer back-up .

Free cursor control backspacs, etc. tape _

YOUR

”A scaM' C.T.S.. 1 Higher Calderbrook .
Bl £ L] Littleborough, Lancs.
DAZZLING COLOUR GRAPHICS FOR NASCOM 182 Tel. Littleborough 79332 any time .

Genuine bit-addressable “pixel” system for stralgh{-

forward programming ‘of pictorial or mathematical ‘ . . ' . . ‘ . . . . .

functions.

==
>OM=E|>=0

8 Colour display plus 8 colour independent background

facility. Full documentation with FREE SOFTWARE: DIGITAL WATCH BATTERY I - ma e e w we e mh we m ws mm o W

powerful sub-routines for vector generation, demon-

stration program for animated effects. All runs in Nascom R E P LACE M E NT K'T
= =

1 without exparsion. Complete with UHF Colour i £l 14 99 Spt/F EIB'45 |
s ] ptional extra manua
B These watches all require battery ] - '£6. Total £124.44.

Modul_ator for operation with normal colour TV set.
Superior design allows connection to most other micro-

processor systems — send us diagrams etc of your b & w {power cell) replacement at regular
video circuitry for free advice. Don't be fooled by the lmerval\sA.l This l?" proxindes the BEST OFFER EVER
price: this is a top quality product which will means. VVe supply eyegiass. non- | A
your computer. quality praduct which will transform r;agnetlc xweeufzrs, watch screw- ! Calllera Klt, Lens,
river, case knife and screwback Y P

NOW AVAILABLE FOR . 2 & ‘case opener, full instructions and Vldlcon & MOdula'tor
LIMITED PERIOD AT Plus VAT battery identification chart. We

§ l then supply replacement batteries

Dower House, Bil Rgag, R — you fit them. Begin now. Send !

WILLIANM Herangate, Erenif‘:sz,v CEZ] £7.50 for complete kit and get into

STUART Essex CM13 35D - —Z_.a tast-growing business. Prompt

SYSTEMS Ltd Telephone: Brentwood (0277 810244 despatch. :

’M \ 4 , - e e e e e e e e
DIGITAL CAPRCITANCE B e e s Tel: 01-8911923 &'

1 pF—2uFin 5 ranges, on board
selector. Precision resistor net-

O ¢ ﬁ [ ] .
work and giant displays give E LL EXC o e

direct readout i pF, nF and uF.
Acc. 0.5%. ASSEMBLED, ONLY
£24.94_ ALL INC. Overseas add
£1.50. .
Precision Measurements, P O.
: Box 70 Giles Lane, Canterbury,
Kent CT1 2UU

. WE CAN'T PRODUCE
RABBITS BUT WE CAN
PRODUCE RESULTS

& whether you are buying,
selling or exchanging let ETl’s
classified advertisement sec-
tion work wonders for you.
Ring Margaret Hewitt

CIRCUIT DESIGN, Prototype construction,
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A. J.
ATTWOQOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset TA4
1ET, or Phone Bradford-on-Tone (082-346)
536.

TRANSCENDENT 2000. Fully working,
foot pedal, internal spring reverb, £230.
o.n.0. AKAI 4000DS Mk. 2, excellent condi-
tion, £150. Pair electret condenser,
microphones, high quality, £25. Tel. 0206
211309 (Colchester) evenings.

on
01-439-7449
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CALCULATORS.

SCIENTIFIC

*SPECIAL OFFER
TEXAS 7159 together with PC100C
{Complete as manufacturer’s specifications)
£285.00

TEXAS /HP Accessories available

NEWS:Digest

April Fool

Dntd you spot our deliberate mis-
akes (well, that’s our story)
last month? You,may have found
the contents page listing a shade
inaccurate after the circuit supple-

the Touch Dimmer, for instance,
take 16 (the size of the supple-
ment) from 87 and there it is on
page 71.

We've already had numerous
letters and phone calls about the
disembodied  program listing
which appears on the last Tech

*EXAS 7158 [Card prog 960 prog steps of 100 mem) £156.50 ment. As the supplement is extra Tip page. So, you want to know
s éc‘?éa‘é%ﬁ;‘:?n;‘ Efﬁ\fzt?grs 1?‘: 563/"11?3)) Ef:?,-gg to the magazine, its pages are Wwhat it is? Have a look at Tech
"T85 7757 Key Prog 8 mem. 150 Keystrokes/ 50 Prog Steps) £25.00 numbered separately. So, to find  Tips this month.
For your Texas T158/59 Calculator

ELECTRICAL ENG. MCDULE

LEISURE (GAMES) MODULE

STRUCTURAL ENG. MODULE

NOW AVAILABLE

- EROGRAMMER (Hexadecimal Oct) £46.50
x a‘l iii {10 mem 32 Prog Steps Stat/Sci) £26.30
i3 20 LCD (Sci/Stat. 2 Con Mems) £23.00
7 25 LCD {Sci/Stats) £17.00
B 3 {Sci. 32 Prog Steps-Coa Mem +80 Prog List Apphcation_s book) £25.00

‘Make II;OTO of your
Texas T158/69 Calculator
MATH/UTILITIES MODULE

plotting to advanced mathematical routines.
Modute includes:

1 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 subroutines of your programs.
Applications range from utility programs such as printer formatting and large-scale

*TEXAS T159 with PC100C & Applied Statistics

Alpha M Printer F ! . Sorting. Data
Amys Dma Puckmg “Prime Factors. vaerbolu: Funchon. Gamma/
F; Numb Nonnal Distrib Interpolati Roots of a
F Minimax. Romb i D|Henntla| Equ-tlonl Discrete

Fourier Series. C: ‘Status. Variabl Module Check.

*TEXAS 7158 with Maths / Utilities £90.00
*TEXAS 1159 with Maths/Utilities £186.50
*TEXAS T158 with Applied Statistics £80.00

£305.00,

SPRING SALE
ATEXAS T169 Calculator (complete as manufacturer's spec. master module,
charger, etc.). PLUS statistics module and extra set of 40 Blank Prog. Cards with

wallet, etc. ONLY £180

It had to happen. The integrated circuit is so old that it has earned its
place in a museum. Doesn’t it. make you feel old? The world’s first IC,
invented by Jack Kilby of Texas Instruments in 1958, is one of three
exhibits on loan from Tl in Dallas for the ‘Challenge of the Chip’
exhibition at the Science Museum. The other two are the first silicon
transistor and the first single chip microcomputer.

NEW TEXAS T158C %
*Continuous program facility on all 480 Program steps/60 mem even when

calculator switched off £79.50

#TEXAS T158C (complete plus Applied Stats. Module) £99.00

#TEXAS T158C + PC100C £208.00,
*HP33E (8 mem. ProSei/Sta) ... ... ......... L e, . £50.75
*HP32E (Advanced Sci with Statistics) . .. ... ......... ... ... £40.50
*HPE7A (K Prog 224 Steps 26 Mem) e ...l £188.70
*HPO7A (Fully prog with Printer) . ... ...... ................ £384.35
HPA41C [the newest calculator from HP) ... ... .. . ... .. R £173.48
CAS10 FX8100 (10 dig Sci/Sta. Stop Watch/Alarm) . . . .. ... £27.73
CASIO FX501P (Sci. LCD Prog. 128 Steps 11 Mem) . ......... £47.50
CASI0 FX502P (Sci. LCD Prog 256 Steps. 22 Mem) £65.00

CASIO Prog Adaptor — permits Progs to be recorded on to étandard cassetté recorders for
replay on Casxo FX501P/Ex502P at later stage POA

" LEXICON LANGUAGE TRANSLATOR

(With 6 Lang. Module — French/ ftalian / German / Spanish etc) £128.70

NOW IT'S YOU AGAINST ‘'COMPUTERS’

CHESS CHALLENGER "'7"’ (7 Levelsofgame) . ..... ...... £76.50
CHESS CHALLENGER “VOICE” (10 Lavels — begmner to Mastar Plus} The stranges( Prog yetin
this series — twice as fast as the other chaliengers. A microprocessor with 128,000 10 160,000 bits
of read only Mem. Over 8000 bits of Random Access Mem. Teaches opening & end game solutions.

Plays against itsell. Sclves baok probiems etc — and in addition IT SPEAKS. Complete with Dejuxe
playboard, hand carved men with magnetised base plus Deluxe cary case .. .. ey POA
SARGON. The most advanced chess game yet with ad on module avaiiabitity for other games POA

+FREE — mains/Charger included* |

LEARNING AIDS

Quotations on request

L———--——--———————-———-——_———J

MOUNTAINDENE

22 Cowper St., London, EC2

continuously  through several
points or can be used in the
point-to-point mode; it also has a

TEXAS DATAMAN {Number Games-Table learning etc. 5/ 10 yrs} £18.00
TEXAS SPELLING B (Spelling Games ideal 5/10 years) . ... ... . ... £2250 {,1;.
TEXAS SPEAK AND SPELL {for older children 8/13 years) ... . o il . s £39.95 ‘
AT oRle L DENTS tbuilt_—in t‘wire hcu]tc:ofT device for
i ALL WITH LCD DISPLAY erminating the final connection
TEXAST120 (Jun Sci + ConMem) . ....... .......... B L £13.00 .
TEXA§T|35 (gif/sf;‘ B n::m)em.) ...... ... £17.00 of each chain.
TEXAS T138 (Sci/ Con Mem-Pola Rec Cony Dec Degc n /D Min S ) . ... £19.85 —_ H i
CASIO FX3200 (Sci/Swt 10 Dig) .. ... ..... .. L.’.V,,,eg Y Eisoo o A A . ‘ s JW',( 3 k't. Eoniainsitive
his low cost wire wrapping kit ‘Just Wrap’ wrapping tool, the
GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 15%) caught our eye. We reckoned JUW-—1 unwrapping tool and four
Company / Hospital and Government orders accepted by phone it was inexpensive enough forany 50ft wire refill cartridges, one
Barclaycard /Visa/ Access accepted by phone hObby‘ﬁt or Sm_a“ SCale prOducer eaCh Of red"- Whlte’ blue and
TE to consider buying. yellow insulation for colour co-
. L. 01-455 9823 it wraps 30 AWG wire onto ding. All packaged in a sturdy
P e e e - standard 0.0025in square posts clear plastic box. The ‘Just Wrap’
l EXPORT ORDERS WELCOMED without stripping or slitting the kit is available at £18.65 exclu-
Air Freight / Air Post Delivery [ insulation. It can ‘daisy chain’ ding VAT and delivery from: OK

Machine & Tool (UK) Ltd,
Dutton Lane, Eastleigh, Hants
SO5 4AA.
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LAMP STRINGS

New 40 Lamp Strings approx.
25ft. long. Each Lamp has in-
dividual socket and can be easily
replaced. Suitable for 230V
Operation.

Ideal for DISCOS, SHOP DIS-
PLAYS, FAIRGROUNDS, etc.
LS3—4 Strings one ea. Red, Green,
Blue, Yellow .. ... . ... . £15.00
SL1—100 Spare Lamps, 25 each

- Ifyoufindanad
unacceptable,
don’t turn the page:
turn to us.

Colour . ... ... .. ... ... £5.75
S$S1-—S8ingle String (State Colour)
................... £4.50

Prices INCLUDE VAT and P&P, plus
Instructions, etc. (No soldering is
needed to use these items).

TRADE ENQUIRIES INVITED

JH ASSOCGIATES LTD.

52 Silver Street, Stansted, Essex
Tel. 0279 814929.
Telex: 81675 J-LAMPS G

The Advertising Standards Authority.¥
If an advertisement is wrong,we're here to put it right.
ASA. Ltd, Brook House, Torrington Place, London WCIE 7HN.

OLIVETTI TE300 ASR 10CPS (Paper Tape
Punch/Reader included). Terminal for sale.
Full working condition. £135. Telephone
995 8038 Day or 749 2750 Eves.

AD. INDEX

AJD DIRECT SUPPLIES
AKHTER INSTRUMENTS
ALCON INSTRUMENTS
ALTEK INSTRUMENTS
AMBIT INTERNATIONAL
AUDIO ELECTRONICS
AURA SOUNDS

AUTEX INTERNATIONAL

E.T.!. 4600 SYNTHESISER. Recently
completed, fully calibrated and ready to play.
Must sell to finance next project, hence first
reasonable offer accepted. Phone Hull (0482)
497944 office hours.

INTRACEPT ELECTRONICS
JAYEN DEVELOPMENTS ....
JEREMY LORD SYNTHESISERS
KODE SERVICES

LASCAR ELECTRONICS

LB ELECTRONICS ...

L & B ELECTRONICS

L.S.M. PRODUCTS

MAGNUM AUDIO

FREE 1980 AMTRON CATALOGUE with
new range of kits and equipment cabinets.
Send S.A.E. Amtron UK Ltd., 7 Hughenden

Road, Hastings, Sussex TN34 3TG. Tel: 8. BAMBER

Hastings 436004.

5 MHZ PORTABLE OSCILLOSCOPE
FOR SALE. Heathkit model 10-4540. Built
and working as new. Manual supplied. £100
0.n.0. — Tel. Waltham Cross 27351 {evgs.).

CALCULATOR KEY BOARDS. High
quality, seventeen, tactile, diaphram keys,
two switches. Aluminium module, 10 x 8
cm. £1 per unit, 6 for £5. P&P inclusive.

Linklater, 13 Kiver Road, London, N.19.

TTL 74 PACK. 10 Assorted, top quality
devices, good selection, £1 per pack. Also
555 timers, 20p each. Postage and packing
25p. L. Starling, 8 Ashwell Road, Bygrave,

Herts.

GOOD HOME WANTED for pair of Celes-
tion Ditton 66 loudspeakers, excellent condi-
tion (ex-ETI Audiophile System) £200. Buyer

collects. Ring Erith 47706 after 7 p.m.

TGS GAS SENSORS 812 & 813. Send
addressed envelope 6%2'' x 9'' for Tech.
Data and Prices. Design service also
available. Asti Supplies Ltd., Shannon,
Co. Clare, lreland.

130

BARINGLOCK LTD.
BAYDIS 47
BI-PAK SEMICONDUCTORS 18 & 19
BK ELECTRONICS 122
T.J. BRINE ASSOCIATES .... 89
CALCULATOR SALES & SERVICE 81
CAMBRIDGE LEARNING ENTER-
PRISES

CHILTMEAD

CHROMASONICS

CLEF PRODUCTS

CODESPEED

COMMODORE SYSTEMS

COMP, COMP, COMP

CRIMSON ELEKTRIK

CROFTON ELECTRONICS ....
C.s.C. :

DELTA TECH & Co.

DIGISOUND

DISPLAY ELECTRONICS

DORAM ELECTRONICS

E.D.A.

ELECTRO-TECH

ELECTROVALUE

FRINGEWOOD ELECTRONICS 87
GMT ELECTRONICS 112& 113
GP INDUSTRIAL
GREENBANK
GREENWELD
HAMEG LTD.
HAPPY MEMORIES
HEATHKIT
HENRY’S RADIO

62,117 & 123
ILP 56 & 57
INTEGREX LTD. 63
INTERFACE COMPONENTS . 126

MAPLIN

MARSHALLS

METAC

MICRO CIRCUITS .
MIDLAND TRADING CO.
MIGHTY MICRO
MOUNTAINDENE

E. R. NICHOLLS

NIC MODELS

N.R.S.A.

N.T.C.

POLAR ENTERPRISES
POWERTRAN COMPUTERS
POWERTRAN ELECTRONICS 2& 9
PRENTICE-HALL !
PROGRESSIVE RADIO
PROTON ELECTRONICS

J. W. RIMMER

ROMANE ELECTRONICS
R.T.V.C. 7
SCIENCE OF CAMBRIDGE 54 & 55
SINCLAIR ELECTRONICS
SONASONICS

C.N. STEVENSON
SURETRON SYSTEMS
SWANLEY ELECTRONICS
TANGERINE

TECHNOMATIC

TELERADIO

TEMPUS

TK ELECTRONICS
TRANSAM COMPONENTS
VIDEOTONE

WATFORD ELECTRONICS
WILLIAM STUART SYSTEMS
WILMSLOW AUDIO

ET{ MAY 1980



COMPUKIT UKIOT

Simple Soldering due to clear and concise
instructions compiled by
Dr. A.A. Berk, BSc. PhD

8MHz Super Quality Modulators
6MHz Standard Modulators £2.90
C12 Computer Grade Cassettes 10 for £4.00
Super Multi-rail P.S.U. +5 -5 +12v £29.50
ETI Breakout Game — Chipand PCB  £9.90

S100 Expansion Motherboard for
Nascom |

£39.00
Anadex Printer Paper — 2000 sheets £25.00
Floppy Disks b%'' Hard & Soft Sectored £3.50

| Floppy Disk Library Case 5% "

£63.00
£110.00

| Eprom Boards
8K Static Ram Boards — S$100
Cartridges for Grandstand

George Risk Ascii Keyboard £39.00

Cartridges for Atari

— Full Range in Stock £13.90

Interface PET IEEE — Centronics Parallel
Not decoded £49.00 Decoded £77.00

Interface to Centronics parallel for
TRS80

£75.00

£22.50

£9.90
£29.00

Verocases for Nascom 1 & 2 etc.

Keyboard Cases
Electric Pencil for TRS80

only £295 + var

Expand your TRS80 by
32K.

TRS80
EXPANSION
INTERFACE

32K Memory on board ’S,'
Centronics parallef port

Disk controller card. Rea!
time clock. Requires Level
1l Basic. Interface for 2
icassette decks. complete

EUROPE’'S FASTEST SELLING
ONE BOARD COMPUTER

* 6502 based system — best value for money on the market.

* Powerful 8K Basic — Fastest around % Full Qwerty Keyboard * 4K
RAM Expandable to 8K on board. * Power supply and RF Modulator on
board. * No Extras needed — Plug-in and go. * Kansas City Tape
Interface on board. % Free Sampler Tape including powerful Dissassembler
and Monitor with each Kit. % If you want to learn about Micros, but
didn’t know which machine to buy then this is the machine for you.

Build, Understand and Program
your own Computer for
only a small cutlay

KIT ONLY £189 + vaT
NO EXTRAS NEEDED

AVAILABLE READY
ASSEMBLED & TESTED
READY TO GO FOR £248 + var

%

£4.90 &

£350 |

£11.99

Specially designed case for Compukit in orange/black . s p +.
II With room for accessories. £29.60 + VAT Jl |[ 6502 As“mb.l.r/amm for Compukit £14-80 VAT“

The Compukit UK101 comes in kit form with ali the parts necessary to be up and working, supplied. No extras are
needed. Ater plugging in just press the reset keys and the whole world of computing is at your ﬁngertips'. Should you
wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your
commands and programs. By pressing the C key the world of Basic is open to you.
This machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great

fun to-use.

Because of the enormous volume of users of this kit we are able to offer a new reduced prle- of £198 + VAT

NASCOM-2 MICRO- ‘
COMPUTER

Your choice of freebies with
every Nascom 2 purchased from us
either FREE POWER SUPPLY
OR FREE GRAPHICS ROM

OR FREE VERO CASE TO
TAKE NASCOM 2

Microprocessors Z80A. 8 bit CPU. This will run at 4MHz |

but 15 selectable between 1/2/4 MHz. This CPU has now
been generally accepted as the most powerful, 8 bit pro-
cessor on the market.

INTERFACE

I Keyboard New expanded 57 key Licon sohd state
I keyboard especially bult for Nascom Uses standard
{ Nascom, monitor controlled, decoding.

T.V. The Iv peak to peak video signa! can drive a monttor
directly and is also fed to the on-board modulator to drive
the domestic T V

1.L0. On-board UART (Int.6402) which prowides senal

{ handing for the on-board cassette interface or the |

RS232/20mA teletype interface.

The cassette interface 1s Kansas City standard at either 300

or 1200 baud. This is a link option on the NASCOM-2

The RS232 and 20mA joop connector will interfana directly
_Into any standard teletype.

The input and output sides of the UART are independently

switchable between any of the options —

1.€. 1118 possible 10 house input on the cassette and output

on the printer.-

PIO There is also a tolally uncommitted Parallel |/O

(MK3881) giving 16, programmable, 1/0 lines. These are

addressable as 2 x 8 bit ports with complete handshake

controls

Documentation Full construction article 1s provided for

those who buy a kit and an extensive software manual I1s pro-

vided for the monitor and Basic

Basic The Nascom 2 contains a full 8K Microsoft Basic in

one ROM chip with additional features like DEEK, DOKE,
SET, RESET for simple programming
With free 16K RAM board

: RS
LEVEL 2 16K
Fully conveited to UK T.V. Standard. Comes cornplete wnh
easy to follow manuals. UK Power Supply — Cassette Leads
— Sample tapes Special box to enable you to plug into your
own TV. Recommended for first time-buyers. Just plug in
and go. Full Range of Software Available

Model with numeric key pad £389 + VAT
4K Level | — machine only £251 + VAT

NEW REDUCED
PRICES

8< £449) ,
16K £549 § V1.4
32K £649)

RRP £795
for 32Kk The PEDIGREE PETS
Very pcpular for home & business use. 8K Microsoft Basic in
ROM. 8K Pet 32K & 16K with new improved keyboard
Ali with green screen
Extra cassette deck £68 _Full range of software available

video 100

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

RRP £79
only £69 + var

® |deal for home, personal and business computer systems
® 12" diagonal video monitor ® Composite video input
® Composite video input ® Compatible with many com-
puter systems @ Solid-state circuitry for a stable & sharp
picture ® Video bandwidth - 12MHz + 3DB @ Input im-
pedance -75 Ohms ® Resolution - 650 lines Minimum In
Central 80% of CRT; 550 Lines Minimum beyond central

80%. .

Please add VAT to all prices — DIivery at ost, will be advised at time of purchase. Please make
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting
BARCLAYCARD, ACCESS, DINERS CLUB 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

“Europes Largest Discount
Personal Computer Store”™

Close to New Barnet BR Station — Moorgate Line.
# NOW in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dublin 749933

‘ ] COMPUTER
COMPOMENTi

(Part of the Compshop Lta. Group)




STEP INTO A NEW WORLD IRNATL/ATRNMI LI
~ WHEN YOU DISCOVER WI]@DILIIH

For begmners or professnonals, the Maplin catalogue will help you
fmd just about everythmg you need for your project.

Over 5,000 of the most useful components — from resistorsto
microprocessors — clearly described and illustrated.

Send the coupon for your copy
and STEPUPTO . —
MAPLIN SERVICE  —__

Post this cdupon now for your copy
of our 1979-80 catalogue price 70p.

Please send me a copy of your 280 page
catalogue. }enclose 70p (plus 46p p&p).

If Fam not completely satisfied | may retum fhe
catalogue to you and have my maney refunded

if you live outsidethe UK. send £1 35 or ten
Internationat Reply Coupons. 1enclose £1.16.

e AR ELECTRéNli:SUPPL}ESm
EADDRESD e SR [ 1o ~ All mail tor- '_'

i S s | ﬂ P:0. Box 3, Raylelgh Essex SSGBLR -
- Telephone: Southend (0702) 554155.

: i Fas Shop: 284 London Road, Westcliff-on-Sea, Essex. (Closed on Monday). .
e T Telephone: Southend (0702] 554000. . + i




NEWS:Digest

Warp Factor 1

lou may have seen this gadget

demonstrated on telly a while
ago. The Zerostat Z-track tone
arm/cartridge damper has an
effective mass of only % gm. It
manages to improve tracking
ability, reduce mechanical and
accoustic feedback, attenuate un-
wanted subsonic signals {protect-
ing the amplifier from over-
loading and the speakers from
excessive cone movement) and
minimise the effects of record
warps.

The Z-track damper fits on to

most head shells. It contains a
tiny, silicone fluid-damped piston
and rides on a low-friction PTFE
skid wide enough to ride on the
record surface without tracking.
Life expenctancy is of the order
of 1,000 12” sides. Badly warped
records magically become play-
abie and mildly warped records
sound as if they were perfectly
flat.

The Z-track is adjustabie for
most tone arm/cartridge combin-
ations. Cost? -— £9.95, about
the price of two LPs. For further
information contact Zerostat
Components Ltd, St lves, Cambs
PE17 4LF.

@ N i s

Creditel

You'll soon be able to make
phone calis by credit card. The
Post Office has just ordered a
quarter of a million plastic tele-
phone credit cards for the likes of
you and I.

Charges for using the card will
be included on your phone bill.
As anyone can use a card to make

a call {just give the operator the
card number), it’s vital to keep it
in one of those important little
places where no-one else can get
at it.

The Post Office has arranged
with some foreign couuntries that
credit card calls may be made
back to the UK from abroad. You
still have to pay in the end,
though.

Comparatively

New

he uA193/293/393 series of

dual comparators from Fair-
child consists of two independent
precision voltage comparators,
specifically designed to operate
from a single power supply of +2
to +36 volts.

The devices feature a Darling-
ton connected PNP input stage
which allows the input common-
mode voltage to include ground.
Current drain (independent of the

14

supply voltage rail) is low (400
uA) and offset voltage is only
2 mV for the military version.
Use of a split power supply is
also possible.

Applications include simple
analogue to digital converters,
MOS clock timers and high volt-
age digital logic gates. The uA193
series comparators are direct
replacements for the LM193
family. Further information, app-
lication notes, etc are available
from Fairchild Camera & instru-
ment (UK) Ltd, 230 High Street,
Potters Bar, Herts EN6 5BU.

~— MITRAD

{MIDLAND TRADING COMPANY)

ZETRON!

Take you into the Eighties with two really superb
pieces of modern technology

GENT’'S ALARM CHRONO
(12/24 CYCLE)

A really superb watch
and module with
numerous facilities avail-
able. ltcanbesetasa 12
or 24-hour watch with
hours, minutes, seconds,
a.m./p.m. and weekday
indication always on dis-
play. A unique calendar
is built into the watch.
You can have month fol-
lowed by date or date
followed by month. It's
entirely up to you. A 24-
hour alarm can be set to
anytime within a 24-hour
period whether in the 12
or 24 cycle.

The chronograph has a
twelve-hour capacity and
runsat 1/105. Split and
lap mode facilities are
available.

Battery hatch, mineral
glass, long life battery
and a closely woven ad-
justable stainless steel
strap finish the watch off
with impeccable looks.

ONLY £16.50!

GENT’S QUARTZ ANA

A truely superb
timepiece with extreme
accuracy. A choice of two
colours on this out-
standing watch are avail-
able. Blue or white.

The calendar in the
watch can be settogivea
readout in either French
or English, with date in-
dication being

- automatic.

An infinite adjustable
stainless steel strap is
built in as part of the
watch.

The watch is fitted with a
long-life battery and
comes with luminous
marking to aid night-time
vision.

ONLY £19.95

ZETRON! WHERE RELIABILITY
STYLE AND ELEGANCE
REALLY COUNT ZETRON!

LOGUE

ETI MAY 1980



MITRAD

(MIDLAND TRADING COMPANY)

ZETRON! THE UNRIVALI.ED RANGE IN ELECTRONIC DIGITAL WATCHES. ZETRDN'

GENTS (4 BUTTON)
| CHRONO

A rew style chronograph
vttt two buttons either
sice ¢f the watch. Con-
start c spiay of hours,
~rs sscs with the ad-
zed feature of weekday
srd 2m pm indication.
Month date and weekday
:s an opsional display with
cate indicator. The
chrene has split and lap
~cds facilities running to
1 100sec. 10 function,
4 flags and 6 digits.
Back-light and adjustable
stainfess steel strap.

ONLY £8.95

3

GENTS MEMORY CALEN-
DAR ALARM CHRONO

LATEST TECHNOLOGY!
Constant display of hours,
mins, secs, weekday and
snooze alarm indication.
A further two optional
display modes are avail-
able, one being the calen-
dar and month, which can
be increased or decreased
to give the appropriate
month of the year. A 1/
100th sec chrono with
split and lap mode facil-
ities is built into the
watch. A 24 hour alarm
with a 10 minute snooze
function is also standard
to the watch. A further
feature is the back-light
and fully adjustable stain-
less steel strap.

VALUE AT £19.95

LADIES SUGAR

Another superb ladies P T
watch with that extremely B R
popular sugar frosted fin-
ish. Links can easily be
removed from the strap
and the clasp has a spring
mechanism built in to give
a comfortable fitting.
Constant display of hours
and mins, with month,
date, secs, auto calendar
and back-light.

£10.50

-light, closely -woven ad-

GENTS CHRONO ALARM
(FRONT BUTTON)

Brand new 1980 style.
Basic working modes of
chronograph. 24 hour
alarm and dual time 2one.
Constant display of hours,
mins, secs and weekday
indication with am/pm,
T2 and A1 flags. Date
indication. The chrono
runs to 1/10th sec, with
the 1/10th's running
along the bottom of the
watch. it has a twelve
hour capacity. The 24
hour alarm system is
actuated for a full 60
seconds. Dual timing
facilities give the watch
the added touch of com-
pactness. Back-light,
closely woven adjustable
stainless steel strap.

ONLY £15.50

"GENTS MELODY MULTI

CHIME ALARM CHRONO

Latest technology! Con-
stant display of hours,
mins and secs, weekday,
date and month with
mode and chime indica-
tion display. The musical
alarm once actuated plays
the tune ""Oh Suzanna''.
Two further alarm sys-
tems are incorporated in
this outstanding watch: (i)
24 hour alarm; (i) count
down alarm. The watch
can be set to chime on
every full hour. A 1/
100th sec chrono is
standard to the watch.
Can be switched off.
Mineral glass face. The
watch also has a battery
hatch backlight and in-
finitely adjustable stain-
less steel strap.

VALUE AT £19.95

GENTS GHRONOGRAPH

Probably the best looking
chrono on the market.
Constant display of hours,
mins, secs with am/pm
indication. Also month,
date and weekday indica-
tion. 1/100th and 1/
10th sec with splitand lap
mode facilities. Back-

justable stainless steel
strap

SPECIAL £8.95

_sec. Back-light and a

GENTS MELODY ALARM
CHRONO

Brand new 1980 style.
Another unique watch
from the Zetron range.
Constant display of hours,
mins, secs, weekday,
am/pm and mode square
flag indication. The
chrono runs to a 1/10th
sec with split and lap
mode facilities. Dual
timing facilities are avail-
able. A musical tune
“Yellow rose of Texas'' is
used as the alarm system,
which plays for 20 secs
The tune can also be
activated at an instant
with the press of a button.
Back-light. Another uni-
que feature is the fact that
the infinite adjustable
stainless steel strap is
built in as part of the
watch.

ONLY £17.75

LADIES COCKTAIL

Elegance and styie for the
lady with the discerning
taste. In gold or silver
finish with matching
bracelet. Constant display
of hours and mins with
month, date, secs, auto
calendar and back-light.

VERY SPECIAL £10. 50

GENTS FRONT BUTTON
ALARM

Latest style! Constant dis-
play of hours, mins, secs,
am/pm, weekday and
alarm indication. A
further two optional dis-
play modes are available.
The watch comprises of 7
digits, 12 function and is
programmed to the year
2009: The alarm can be
set to any time within 24
hours and operates for 30

closely woven adjustable
stainless steel strap finish
the watch off with a really
superb sleek look, only
8mm thick.

£13.25

ZETRON!

WHERE RELIABILITY, STYLE AND ELEGANGCE REALLY GOUNT ZETRON!

offer:
(i) 48 hour despatch guaranteed.
Full instructions and 12 month guarantee.

Free felt presentation case with each watch
(v) Our own personal satisfaction guarantee.

Before buying a digital watch, consider the following pomts we

)
ili) 10 day money back guarantee if not completely satisfied.
iv)

Phone or write for full comprehensive catalogue on the complete range
of digital watches we carry. Large discounts available for bulk buyers.
Trade lists on application. P&P per item 85p which includes insurance.
Cheques or PO’s should be made payable to MITRAD and sent to Dept
(ET1), 58 Windmill'Ave, Kettering, Northants, NN16 8PA.
Kettering 522024 (STD 05?6)

ETI MAY 1980
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- MOST LEADING MAKES AVAILABLE

’ 000 tunef
683 £S0-7% | 5c3200 cass®t® qg 00 | EADPHONES o g
Hp8o £12.69

. tt
V— \':mp\mer £71.00 | \4pg0

" FULL DEMONSTRATION STUDIOS |
N - CALL IN TODAY —NO PARKING
N~ PROBLEMS

98 CROFTON PARKROAD CROFTON PARK SE4
Tel: 01-6908511/2 Open 9 am to 5.30 pm. Mon to Sat
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Features:

TIME DISPLAY
DAY/DATE/MONTH DISPLAY
8-DIGIT CALCULATOR WITH %
FULL ALARM FACILITY -
STAINLESS STEEL BRACELET
EASY BATTERY CHANGE
(AVERAGE LIFE : 2YRS)

All Inc.

Don‘t count on this
. ever appearing cheaper anywhere else. We don’t think it will somehow. Yet again ETI brings you the best of modern
technology at ridiculous prices. Following up our extremely successful offer on Seiko's first calculator watch last year
we thought that since they'd improved the timepiece, we’d improve the offer!
The watch is no larger than a normal un-calculator un-alarm job but boasts enough facilities to make Big Ben
jealous! And with the price as small as the watch we don’t see how you can live without one!

To ETI Calculator Watch Offer, Modmags Sales Office,
145 Charing Cross Road, London WC2H OEE.

I enclose cheque/POnos. .......... to value . .
Seiko Alarm-Calculators.




Type Price
AC107 £0.25
AC113 £0.23
AC115 £0.23
AC117 £0.35
AC117K £0.39
AC121 £0.23
AC122 £0.16
AC125 £0.21
AC126 £0.21
AC127 £0.21
AC128 £0.18
AC128K £0.30
AC132 €£0.23
AC134 £0.23
AC137 £0.23
AC141 £0.25
AC141K £0.35
AC142 £0.42
AC142K £0.35
AC151 £0.23
AC153 £0.25
AC153K £0.35
AC154 £0.23
AC155 £0.23
AC156 £0.23
AC157 £0.29
AC185 £0.23
AC166 £0.23
AC167 £0.23
AC168 £0.29
AC169 £0.23
AC171 £0.29
AC176 £0.21
AC178BK £0.30
AC178 £0.29
AC179 £0.29
AC180 £0.23
AC180K £0.32
AC181 £0.23
AC181K £0.32
AC187 £0.21
AC187K £0.32
AC188 £0.21
AC1BBK £0.32
ACY17 £0.40
ACY18 £0.40
ACY19 £0.40
ACY20 £0.40
ACY21 £0.40
ACY22 £0.40
ACY27 £0.40
ACY28 £0.37
ACY29 £0.58
ACY30 £0.40
ACY31 £0.40
AD130 £0.81
AD140 £0.69
AD142 £0.98
AD143 £0.86
AD143 £0.69
AD161 £0.40
AD162 £0.40
AD161/2£0.81
AF124 £0.3

AF125 £0.35
AF128 £0.35
AF127 £0.37
AF139 £0.40
AF178 £0.69
AF179 £0.69
AF180 £0.89
AF181 £0.67
AF186 £0.58
AF239 £0.44
AL102 €£1.38
ALI03 £1.386
ASY26 £0.44
ASY27 £0.46
ASY28 £0.44
ASY29 £0.44
ASYS0 £0.35
ASY51 £0.35
ASY62 £0.35
ASY54 £0.35
ASYB5 £0.35
ASY5E6 £0.35
ASY57 £0.35
ASY58 £0.35
ASY73 £0.35
AUTO04 £1.61
AU1T10 £1.61
AU113 £1.81
BC107 £0.08
BC107A £0.08
B8C1078 £0.10
BC107C £0.12
8C108 £0.09
BC10BA £0.09
BC108BB £0.10
BC108C £0.12
8C109 £0.09
BC1094 £0.09
BC109B £0.10
BC109C £0.12
BC113 £0.18
BC114 £0.18
BC115 £0.22
BC116 £0.22
BC116A £0.22
8C117 £0.23
BC118 £0.16
BC119 £0.29
BC120 £0.46
BC125 £0.20
BC126 £0.25
BC132 £0.21

Type

BD178
BD179
BD180O
8D181
BD18B2
BD183
BD184
BO 185
BD186
BD187
8D188
8D189

Type Price | Type Price | Type Price | Type’ Price| Type Price | Type Price | Type Prica | Type Price
BFR79 €0.32 | 7Tx109 £0.12 | 2N3416 £o0. 7400  £0.10| 7427 £0.28 |7473  £0.29 74110 £0.41] 74166 €0.90
BFRBO £0.32 | 7TX300 £0.14 | 2N341.7, £0. 7401 £0.13]| 7428 £0.30 7474  £0.29 (74111 £0.67 | 74174 £0.75
BFX29 £0.25 | ZTX301 £0.14 | 2N3614 £1. 7402 £0.13/7430 £0.15|7475 £0.33 74118 €0.92 | 74175 £0.71
BFX30 £0.35 | 7TX302 £0.18 | 2N3616 £1. 7403 £0.13|7432 £0.25}7476 £0.29|74119 £1.38 74176 £0.87
BFXB4 £0.25 | ZTX303 £0.18 | 2N3616 £1. 7404 £0.13}7433  £0.35|7480 £0.51|74121 £0.28 74177 ¢£0.87
BFXBE £0.28 | 2rx304 £0.23 | 2N3646 £0. 74056  £0.13| 7437  £0.24| 7481 £0.98 | 74122 £0.45(74180 £1.73
BFX86 £0.29 | 7TX330 £0.17 | 2N3702 £0. 7406  £0.2577438  £0.24 | 7482 £0.78| 74123 £0.46 | 74181 £0.67
BFX87 £0.25 | ZTX500 £0.15 | 2N3703 £0. 7407  £0.25[7440 £0.14|7483  £0.67 | 74136 £0.60 | 74182 £0.81
BFX88 £0.25 | ZTX501 £0.14 | 2N3704 £0. 7408 £0.15| 7441 £0.58 | 7484 £1.01 174141 £0.63]|74184 £0.81
BFX90 £0.43 | 2TX502 fo0.18 | 2N3705 £0. 7409  £0.15(7442  £0.46 (7485 £0.78B[ 74145 £0.83| 74190 £0.78
BFY50 £0.20 | ZTX503 £0.14 | 2N3706 £0. 7410 £0.13|7443  £0.81|7486  £0.25 | 74150 £0.78[ 74191 £0.71
BFY51 £0.20 | ZTX504 £0.29 | 3N3707 £0. 7411 £0.20| 7444  £0.81 17489 E1.96| 74151 £0.55| 74192 £0.69
BFYE2 £0.20 | 2TX531 £0.29 | 2N3708 £0.08 | 7412  £0.17| 74456  £0.75|7490 £0.37 [ 74153 £0.55| 74193 £0.67

BFY53 £0.20 | ZTX550 £0.18 | 2N370HA£0.08
BIPt9  £0.44 | 2N388 £0.41| 2N3709 £0.08
BIP20 £0.44 | 2N388A £0.64 | 2N3710 £0.08
BIP19/20£0.82 | 2N404 £0.23 | 2N371 1

£1.87 | 2N524 £0.46 | 2N3772
BSX19 £0.21 | 2N6527 £0.58{ 2N3773
BSX20 £0.21 | 2N598 ‘£0.46 | 2N3819
BSY26 '£0.18 | 2N599 £0.53 | 2N3820
BSY26 £0.18 | 2N696 £0.15 | 2N3821
BSY27 £0.18 | 2N697 €0.14 | 2N3823
B85Y28 £0.18 | 2N69B £0.14 ] 2N3503
BSY29 €0.18 | 2N699 £0.37j 2N3904
BSY38 £0.22 | 2N706 £0.12 | 2N3905
BSY39 £0.22 [ 2N708A £0.14 | 2N3906
BSY40 £0.33 | 2N707 £0.55 | 2N4058
BSY41 £0.33 | 2N708 £0.18 | 2N4059

Type Type i yp ice [ Type Type

BSYS1 £0.29 | 2N711 £0.35 [ 2N4060

BSYS5 £0.15 | 2N717 £0.35 { 2N4061 £0.14 | C24000 oA Teol i Cosors  £039
i €D4001 .23 | C0O4016 . I .94 [ €04071 I

BSY95A £0.15 | 2N718 £0.29 | 2N4062 €04002 ¢ba017 C04072  £0.20

BRY39 £0.52 | 2N718A £0.568 | 2N4921 €0. ¢D4006 "06| CD4a018 y X 50 | coa081  £0.20

BU105 £1.84 | 2N726 £0.33 [ 2N4923 £o. CD4007 20| Cbaotg ¥ ' 00'| CD4082  £0.25

BU105/02 £2.24 | 2N727 £0.33 | 2N5135 £0. 04008 "08 | C02020 : ; '55 | cpas10  £1.27

BU204 £1.81 | 2N743 £0.23 | 2N5136 £0. oo 52| ¢04021 i i ; 55 | 04511 £1.44

BU205 £1.81 | 2N744 £0.23 | 2N5138 £0. Cpa010 '55 | CD4022 i d 27 | CO4516  £1.15

BU20B £2.19 | 2N914 £0.17 | 2N5172 €0. coho 23| C04023 I ] c04518

BU208/02 £2.59 [ 2N918 €0.35 [ 2N5{94 £0. CD4012 22 | CD4024

MJE2955€1.04 [ 2N929 £0.23| 2N5245 £0. €p4013 ‘a8l c04025 CD4069

MJE3055£0.69 | 2N930 £0.21] 2N5294 £0. - -

MJE3440£0.60 | 2N946 £0.46
MPB8113 £0. b 2N6457
MPF102 £0.32 | 2N1132 £0.21%

MPF104 £0.40.} 2N1302 £0.17 | 2N5459
MPF105 £0.40 | 2N1303 £0.21

®
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MPSAO5 £0.23 | 2N1304 £0.21 1] Type ica | Type

MPSA06£0.23 | 2N1305 £0.21 [ 2N6127 £0.81 §cA3g11 €1.12 L2301 £0.33 | NESS6 £0.69|UA747C  £0.69 | TBABIO  £1.13
MPSAS6£0.23 | 2N1306 £0.29 - CA3014 £1.55 [1M304 £1.84 | NES6S €1.381 72747 £0.69 | TRAB20  £0.81
MPSAEE £0.23 | 2N1307 £0.29 | 25301 - CA3018 £0.75.{LM308 £1.15 NES66 €1.73]Ua748 £0.40 | TBA9200 £2.98
ND120 £0.21 | 2N1308 £0.35 | 25302 . CA3020 £1.96 JLM309 £1.73 |[NE567 £1.96[72748 £0.40 [ TCA2705  £2.30
0C20  £2.13 | 2N1309 £0.35( 253024 £0. CA3028 £0.92 [LM380 £0.98 (UA702C  £0.53( 748P £0.40{ TBASD0  £0.92
0C22  £1.73 | 2N1699 £0.40{ 25303 £0. CA3D36 £1.01 |Lm381 €1.67 72702 £0.53|SN76013N IN414 £1.15
0C23  €1.73 | 2N1613 £0.23| 25403 - CA3036 £1.15 |LM3300  £0.67 | UA703 £0.29 £2.01[ TBA120 - £0.80
0C24  €1.85 2N1711 £0.23) 25305 - CA3042 €1.73 |MC13031 £0.98 | UA709 £0.29|SN76023  €2.01( 18A641A £1.84
0C25  £1.15 | ON1889 £0.52[ 25306 . CA3043 £2.13 |MC1304  £2.19|72709 £0.53]SN76110 £1.73| TRAG413 £2.53
0C26  £1.15 | IN1890 £0.52 | 25307 . CA3046 £0.81 {MCI310  £1.08 | 709P £0.29]SN76115  £2.18

0C28  £0.92 | 2N1893 £0.35 | 25321 . CA3052 £1.84 |TBA120  £0.60 [UA710C  £0.46{SN7666C £0.86

0C29  £1.06 [ 2N2147 £0.86] 25322 £0. CA3054 £1.27 |MC1312  £2.19 |72710 £0.35)St414A  g2.24

0C35  £1.04 ]| 2N2148 £0.81 - CA3075 £1.73 IMC1350 £1.38 |UA711C  £0.37] TAAS508  £0.49

OC36  £1.04 | 2N2160 £0.00 | 25323 . CA30B1 £1.73 [MC1352  £1.61 72711 £0.37| TAAB21A  £2.30

0C41  £0.23 | 2N2192 £0.44( 25324 -£0. CA3089 €2.30 IMC1469 £3.39 JUA723C  £0.52| TAAB21B  £2.88

0C42  £0.25 | 2N2193 £0.44| 25325 - CA3090 £4.14 [MC1496 £1.04 }72723 £0.52 TAAG61 £1.73

0C44  £0.28 [ 2N2194 £0.44 [ 25326 - CA3123 £2.19 {NE536 £3.08 |UA741C  £0.26| TADI0OO  £1.50

0C45  £0.23 | 2N2217 £0.25 25327 . CA3130 £1.07 [NE550 £1.09 | 72741 £0.28| TBA540 ' £2.42

0C70  £0.28 | 2N2218 £0.25 | 40311 . CA3140 £0.81 INE5SS £0.23 |721p £0.23| TBABIOS  £0.86

0Cc71 £0.17 | 2N2218A£0.23| 40313
oc72 £0.28 | 2N2219 £0.23| 40316
oc74 £0.30 | 2N2219A£0.28 | 40317
0C75 £0.35 | 2N2220 £0.23 | 40326
QC76 £0.40 | 2N2221 €0.23) 40327
oCc77 £0.68 | ON2221A£0.25 | 40346
acen £0.25 | 2N2222 £0.23| 40347
OCB100 £0.28 | 2N2222A£0.23 | 40348
ocs2 £0.28 | IN2368 £0.21| 40360
0C82D £0.35 | 2N2369 £0.16 | 40362
oces £0.30 | 2N2369A£0.168| 40406

0cCc84 £0.44 | 2N2411 €0.29| 40407 L a o o OAB1 £0.12
0C139 £0.92 | 2N2412 £0.29 | 40408 o 8 . . . OABS £0.12
0C140 £0.92 | 2N2646 £0.54 | 40409 B £0. o o 0AS0 £0.12
OC169 £0.40 | 2N2711 £0.25) 40410 - - . . OAS1 £0.12
0C170 £0.40 | 2N2712 £0.25] 40411 o . o . 0AQ5 £0.12
0C171 £0.40 | 2N2714 £0.25| 40430 o . - . 0A182 £0.15
OC200 £0.44 { 2N2904 £0.21[ 40476 0A200 Eo.gg

0C201 £1.09 { 2N2904A£0.24| 40494 o - BY133
0C202 £1.38 | 2N2905 £0.21| 40495
0C203 £0.98 | 2N2905A£0.23{ 40512
0C204 £1.04 | 2N2306 £0.18] 40594
0C205 €1.32 | 2N2306A£0.22
TICA4  £0.33 | 2N2307 £0.23
TIC45 £0.40 | 2N2907A£0.25
TIP29A £0.46 | IN2923 £0.17
TIP29B £0.48 | 2N2924 £0.17

T05 Case No.

P29C £0.51 i 100 TR128/100 £0.36 100 TR1102:100 £0.89
;:P%OA ig.:s 353322656‘{3 :z 200 TR12a/200 £0.59 ] 200 TR110a/200 £1.06
TIP30B £0.48 | 2N2926Y £0.09 400 TR12a/400 £0.82 | 400 TR110a /400 £1.29

TIP30C £0.51 [ 2N29260 £0.09

10 amp
TiP3TA £0.46 [ 2N2926R£0.09| a7805 £0.75 Voits
TIP31B £0.48 | 2N2926B£0.08} ja7312 £0.75 100 TR16a/100 . 400 TR110a/400p £1.29
TIP31C £0.51 | 2N3010 £0.75| Ja7815 £0.75 200 TR16a/200 , Diacs
TIP32A £0.46 | 2N3011 £0.17 ya7818  £0.75 400 TR16a/400 £0.23 D32 £0.23

TIP32B £0.48 | 2N3053 £0.20| Ja7824 £0.75

TIP32C E0.51 | 2N3054 £0.46

TIP4A1A E0.51 | 2N3055 £0.46 ﬂﬁ;g?g 28;:3 L

TIP41B E0.53 | 2N3391 £0.23| Ja7915 £0.85 [

TiP41C £0.65 | 2N3391A£0.25| 57918 go.85

TIP42A £0.51 | 2N3392 £0.23| 47024 £0.85

TIPA2B E0.53 [ ON3393 £0.23 SILICON 1 amp i SILICON 2 amp .
TIP42C E£0.55 | 2N3394 £0.23 61772233 §g§§ ype No. Price TV?OV RS No. Price
TiP2955 £0.69 | 2N3396 £0.25( 'Maook  £1.72 50v RMS BR150 £0.23 BR2 50 £0.52
TIP3056 £0.53 | 2N3402 £0.24 : 100v RMS BR1100  £0.25 100v RMS BR2100  £0.55
TIS43 * £0.25 | IN3403 £0.24 200v RMS BR1400  £0.29 200V RMS BR2200  £0.60
TIS90 £0.21 [ 2N3404 £0.33 400v RMS BR1400  £0.41 400v RMS BR2400  £0.67
UT46 £0.23 | 2N3405 £0.48 1000v RMS BRZ 1000 £0.78
ZTX107 £0.12 | 2N3414 £0.18 SILICON 10 amp SILICON 25 amp

ZTX108 £0.12 | 2N3415 £0.18 No T

Type Pr ype No. Price
50v RMS BR10 50 . 50v RMS BR25 50 2

200v RMS BR10 200 £1.96 200v RMS BR25 200

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

Aid 50p postage per orter
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Send your orders to -
DEPT ETI 5, PO BOX 6 , WARE, HERTS. Tel 0920-3182

Visit our NEW shop: 3 BALDOCK ST., WARE HERTS. Telex: 817861
BOOKS BY BABANI ~ OPTOELEGTRONICS

BOOK NO DESCRIPTION £p NEW INCREASED RANGE — ALL 1ST QUALITY No. T
BPE  Engreers & Machinists Ref, Tables 0.50 BEPni(dm;ysﬁ) Size Colour Price 107 Moo Fibon Aer
P14 2nd Book Transistor Equive & Subs 110 1501 ARL208 (TIL209) mm(125 RED £0.10 D BB oo v Jack smagiacuonme T E0-86
3624 52 Projects Using IC741 for equiv) 098 1502 MIL3232(TIL211)  .3mm (125) GREEN £0.16 e i B £0.98
BP26 Radc Artenna Book Long Distance Reception 1503 MIL3331(OP212A)  3mm(.125) YELLOW  £0.16 115 5 pir DIN plug % 3.5mm Jack connected to pin ’
& Transmission 0.85 1504  ARLABSO (FLV117) Smm (.2) RED £0.10 o Lich 5m pins £0.98
8P27 GartChan of Radio Electronic Semi-conductor 1505  MIL5251 (TIL222) -5mm (.2) GREEN £0.16 116 Car ae.rialnsgxtens.ion Sereened insulated lead N
& Logic Symbols 0.60 1506  MILB351 (MV5353)  5mm (.2) YELLOW  ¢0.16 Fitted plug and socket s £1.44
BP22  Buic Meta! & Treasure Locators 1.00 4509 [ELViliniY Smm (.2) CLEAR £0.12 17 AC ma?nsgconnec(ing lead for cassette recorders '
BP34  Pracical Repair & Renovation of Colour TVs 1.26 (ill. Red) and radios. 2 metres £0.78
BP35  Handbook of IC Audio Preamplifier 1.25 SUPER "HI-BRITE’ TYPE 118 5 pin DIN phono piug to stereo headphone :
BP3E  5C Crts use Germ/Sil/ Zaner Diodes 0.75 :gg; m:tgg gmm (( ;25) :Eg £0.11 Jack socker i i £€1.21
BP237 IO P-oiects using Relays /SCRs/Triacs 1.25 -5mm (.2) £0.11 ; :
8P25 50 Fueld Effact Tgans P‘:oiecl! 1.26 1514  ORP12 Light dependent resistor £0.70 Rk :;E‘Egoall’:wgrskt?of‘:t:g:ce::ﬁ?; i
BP:O Ongital IC Equiivs & Pin Connection 2.50 :ISIZ’OCU:JSCPN Photo transistor £0.40 Length 0.2m phones ..€1 04
BP4:  Linsar IC Equlvs & Fin Connection 2.75 2 i .
8P43  Howto ma‘l:e Walkie Talkies 1.28 1508/125 pack of 6 125 clips £0.17 H 20 ?na:nsgzmxgg \é?::::‘l(ecg?‘c:;le:!:l;ug A
BP44  ICC555 Projects (Revised & Enlarged Edition) 175 150872 peckiofis [2(clips £0:-21 comanation umits. Supplied with inlied fuse
BP45  Projects or Opto-electronics 1.25 . power lead and Instructions £0.09
BF4S  Radwo Circuits using ICs 1.35 DISPLAYS: ; 123 6.6m Coiled Guitar Lead Mono Jack plug to Mona I
BP47 Mobide Discothsque Handbook 1.38 DL703 7 segment D.P. laft {3’ height) Common Anode Jack plug Black £1.72
BPA8  Bectronics Projects for Beginners 1.35 RED Single Digit o/no. 1523 £0.85 124 3 pin DIN plug to 3 pin DIN piug. Length 1.6m £0.85
BP4Y  Papular Electranic Projects 1.45 DL707 7 segment D P. left (.3 height} Commgn Anode 125 S5pnDIN plug to 5 pin DIN SIu" Lengm 1'5m £0l85
BPSC  IC LM3900 Projects 1.35 RED Single Digit o/no 1510 £0.92 126 5 pin DIN plug 1 Tinned open ond Length 1.5m £0.85
BPS1  Emcwonic Music & Creative Tape Recording 1.25 DL527 7 segment D.P. left (.5 height) Common Anode 127 5 pin DIN plug to 4 Phono Plugs. ) i
BP52  Long Distance Television Reception (TV-DX) RED Two-Digit Reflector o/no. 1524 €2.08 Al colour coded. Longth 1.6m £1.49
For the Enthusiast 145 DL727'7 segment D.P. right { 5" height) Common Anade 128 5 pin DIN plug 10 5 pin DIN socket. Length 1 5m £0.92
8P53  Practical Electronic Calculations & Formulae: 2.25 RED Two-Digit Light Pipe o/no. 1612  £2.07 129 EpinDIN &ug 165 hin DIN plug mirror image ’
BPS5  Radio Stations Guide 145 DL747 7 segment D.P. left (.6" height) Common Anode T Bk oAD RO 9 €1.21
BPSS  Electronic Security Devices 1.45 RED Single Digit Light Pipe ‘ clinonsil REVI3 130 2 pan DIN piug 1o 2 pin DIN inline socket -
BP57 How to Build Your Own Solid State Oscilloscope 1.50 Length 5m £0.78
BPS8 50 Circuits using 7400 Seres ICs 1.35 OPTO-ISOLATORS 131 Gpin DINplugto 3pin DIN plug 1 & 4and 3 &5 :
BP5S  Second Book of CMOS IC Projects 1.50 Iéﬁ!g\ion greailxdouv‘vn — }/gllngeD:PSOO — continuous fwd current 100mA Le‘:g(h 1 Smg P BYg) £0.95
BPSO  Practical Construction of Pre-amps/Tone ingle-Channel 6 pin DIP standard type — optically coupled pair ’ v i i
Controls/ Filters & Attn "+ 1.45 with infra-red LED Ematter and NPN Silicon Photo Transistor e B ot e nlock A = gEg 1 O £1.13
BPG)  Beginners Guide 1o Digital Techniques 095 ‘ o/no. 1497 £0.61 Comectod o 3 & 5. Longth 1 5m £0.86
8P62 Elements of Electronics — Book | 2.26 CiLD74 Muiti-Channel 8 pin DIP Two Isolated Channels ) P . 9 § e
A 134 5pin DIN plug 1o 2 Phono sockets.
BPE3  Elements of Electronics — Book il 2.25 o/no. 1498 £1.22 385 2 £0.78
BPB4  Elements of Electronics ~ Book H1 2.25 €1LQ74 Multi-Channel 16 pin DIP Four Isolated Channels Connected p":(’  Length 23cm -
8P65  Single IC Projects 1.50 0/no.1499 £2.69 R B R £0.78
BPE6  Beginners Guide 1o Microprocessors & Computing 1.75 136 C ‘Iggc;ere‘:?ead héneeggt n: io$1 lead ’
BP67  Counter driver _& numeral Dispiay projects 1.76 MEL 11 (TIL81) NPN LIGHT DETECTOR Bgck fength 6m R ens! ) £2.01
8PB8  Choosing & Using your Hi-Fi 1.65 Silicon Photo Darlington Amplitier — VCBO 30v VECO 10v ic 100mA 178  AC mains lead for calculators, etc £0.52
8P69  Bectronic Games 1.75 Ptot. 300mW 1L Min 0.5 Typ.2mA ID 100mAnA  o/no. 1496 £0.29 ' :
BP70 Transistor Radio Fault-Finding Chart 0.50
BP160 Coil Design & Construction Manual e.75 3
BP202 Handbook of Intograted Circuits Equivs & Substitutes  1.00 WI B E cu“ “ Ec'l'o R s
BP211 First Book of Diode Characteristics & .
Equivalents & Substitutes 1.25 . 5 . . ey o
BP213 Electronic Circuits for Model Ralways 1.00 Entirely new range of connectors for Discrete wire. Uniquely designed MINIATURE MAINS Primary 240V N
BP215 Shornwave Circuits & Gear for Experimenters & Radioc Hams Wirepost is soldered to the P.C. Board. A pre-stripped wire isinserted into No. Secondary Price
. 0.85 the connector and easily locked by pressing the housing down. The wire 2021 6V-0-6V 100mA £1.04
BP217 Solid State Power Supply Handbook 0.85 is alternatively removed by lifting the housing. Tin alloy plated contacts 2022 9v-0-9v 76mA _£1.04
BP221 28 Tested Transistor Projects 1.25 ensure good as gold performance. 2023 12v-0-12V 100mA E128
BP224 50 CMOS IC Projects 0.95 "Housi I The, o 5 MINIATURE MAINS Primary 240V
BP226 Build Advanced Short wave receivers 1.20 ousing consiss oliThermo plasticipalyster: with two independent secondary windings .
BP227 Beginners Guide to Building Electronic Projects 1.26 1728 Single connector in No. ype Price
RCC  Resistor Colour Code Disc 0.20 red /black or white £0.12 inc. VAT 2024 MT280-0-6V 0-6V RMS £1.84
1729 Threeway connector 2025 MT150-0-12V 0-12VRMS £1.84
black ONLY £0.23 inc. VAT
- 1730 Fourway connector ,, 1 AMP MAINS Primary 240V
I black ONLY £0.28 inc. VAT No. Secondary Price
BRAGKETS 2026 6V0-6V 1amp £2.88 P.&P. 45p
= — - : 2027 9V-0-9V 1 amp £2.30 P.&P. 45p
F SE Ho DERS AND FUSES 2028 :2V0~12V:amp £2.60 P,:P,ggp
Right-anala mounti o 2029 BV-0-15V 1 amp £3.16 P.&P. 66p
in.tga S:&:ndo::‘as“e? brackets. Ideal for mounting, PCB, panels et cetera D NG Price 2030 30V-0-30V 1 amp £3.97 P.&P. 86p
;ﬂcs\:lvi 3—7h:r|:|ddsi‘a?|| ;ols:“m face has slotted hole 6 5¢m x 3.7¢cm long ?%T&Eim:hs:ss::ornsx:tmg 506 £0.18 STANDARD MAINS Primary 240V
- ) i g 507 £0.14 " i ilable in V2 1
0/NO:1726 Height 15cm, length 15cm, width 10cm £0.06 1%in car inline type 508 £0.18 Multitapped,secondaryjmeins ansiormesavaialeling agn. jiame
O/NO:1727 Height 25cm, length 15cm, with 10cm £0.07 Panel mounting 20mm 509 £0.23 and 2 amp current rating. Secondary taps are 0-19-26-33-40-50V.
Panel mounting 1%in 510 £0.37 \égllaﬂ)esza;a&h;bsls by use of taps, 7. 8, 10, 14, 15, 17, 19. 25, 31,
QUICK BLOW 20mm No. Retn Price
T No. Type No. Type No. 2031 Y amg £3.91 P.&P 86p
SWITGHES 150mA 611 7p 1A 615 6p  3A 619  6p 2032 Tamp £5.06  P.&P.86p
250mA 612 6p 164 816 7p  4A 620 10p 2033 2amp £6.27 P&P.£1
550mA 613 8p 2A 617  8p 5A 621 6p
Description No. Price BOOmA 614 8  25A 618 T7p 2035 240V Primary0-55V @
DPOT miniature slide 1973 £0.16 ANTI-SURGE 20mm 2A Secondary £7.30 P.&P.£1
OPDT standard slide 1974 £€0.17 Type No. Typs No. Type No.
Toggle switch SPST 1% amp 250Vac 1975 £0.38 100mA 622 1A 625 2.5A 628 SPECIAL OFFER
Toggle switch DPDT 1 amp 250V ac 1876 £0.48 250mA 623 2A 626 3.15A 629 2042 240V Prmary 0-20V @ 2A Secondary. By removing 5 turns for
Rotary on-off mains switch 1977 £0.58 500mA 624 1.6A 627 5A 630 each volt from the secondary winding any voltage up to 20V @ 2A is
Push switch — Push 1o make 1978 £0.18 Ali 8p each easily obtainable. Ideal for the experimenter.
Push switch — Push 1o break 1979 £0.21 QUICK-BLOW 1 Yain £1.50 P.&P.86p
ype 0. Type No. Type No.
ROCKER SWITCH Colour No: Price 250mA 631 500mA . 632 800mA 634
Arange of racker RED 1980 £0.35 Al 8p each -
switches SPST — moulded BLACK 1989 £0.36 Type No. Type No. Type No. GASES AN D BOXES
in high nsulation WHITE 1982 £0.35 1A 635 2.5A 638 4A 641 .
material available in 3 BLUE 1983 £0.35- 5
choice of colours ideat YELLOW 1984 £0.35 INSTRUMENT CASES. In two sections, vinyt covered top and sides,
for small apparatus LUMINOUS 1985 £0.35 aluminiurn bottom, front and back
. No. Price No. Longth  wndh  Height  Price
Miniature SPST toggle 2 amp 250V ac 1558 £0.81 . T 158 T s 3in A
Miniature SPST toggle 2 amp 260V ac 1959 £0.86 BA BOLTS — packs of BA threaded cadmium plated screws slotted 157 in 454 1%in £|'79
Miniature DPDT toggle 2amp 250V ac 1960 £0.91 cheese head. Supplied in multiples of 50. R 158 gin Svain i £2.43
Miniature DPDT toggle centre off 2 amp IypsBA ';;g-’ : ?1"’3‘. }/',19-4 - 2:;; :'0'0;7 A ” :
V ac - 1961 1.07 in - in E . o
Pu ot SPST 2 amp 250V a¢ 1922 21 .84 VinOBA 840 £0.88  Yiin 4BA 847 £0.29 ALUMINIUM BOXES. Made from bright ali . folded construction each
Push-button SPST 2 amp 250V ac 1963 £1.00 1in.2BA 842 £0.76 1in 6BA 848 £0.46 box compiete with half-inch-deep lid and screws..
Push-button DPDT 2 amp 250V ac 1964 £1.34 “in2BA 843 £0.62  ‘2in 6BA 849 £0.24 No. Length Width Height Price
Yain 2BA 844 £0.80 Yain 6BA 850 £0.29 159 AT 214in 1vhin £0.85
MIDGET WAFER SWITCHES lin4BA 845 £0.51 160 4in 4in 1220
Single bank wafer type — suitable for switching at 250V ac 100mA or BA NUTS — packs of cadmium piated full nuts in multiples of 50. £0.85
150V dc-in ctive loads ke-bef break These Typa 0. Price Type No. Price 161 4in 2'%in 1¥%2in £0.85
switches have a spindte 0.25 in dia and 30 indexing 0BA 855 £0.83  4BA 857 £0.35 162 5%in 4in 1%2in £0.97
28A 856 €0.55  6BA 858 £0.28 . 163 4in 24in 2in £0.87
Description No. Price BA WASHERS — flat plated plain washers lied 164 3in 2in lin £0.60
1 pole 12 way 1965 £0.55 in muttiples of 50 165 7in Sin 2%sin £1.43
2 pole & way 1966 £0.55 Type No. Price Type No. Price 166 8in 8in 3in £1.82
« 3 pole 4 way 1967 £0.55 0BA 859 £0.16  4BA 861 £0.14 167 6in 4in 2in £1.18
4 pole 3 way 1968 £0.55 2BA 860 £0.14  68A 862 £0.14
SOLDER TAGS — Hot tinned supplied in mu‘luples of 50 SLO?E front alumintum boxes with black vinyl base and sides &
MICRO SWITCHES No. Price Type No. Price Type 0. Price alyminium back, top & front — strong consiruction sasily accessable
Plastic button gives simple 1 pole change OBA 851 £0.46 4BA 853 £0.25 169 2%in  5%in  2%in  12in 3%in  8in £5.45
over action Rating 10 amp 250V ac 1870 £0.29 2BA 852 £0.32  6BA 854 £0.25 168 1%in _ 7%in _ 4in 16in  4%in  11in  £8.31
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PROJECT 80

Not one project but four. The Project 80 VCF can be constructed as any of the
most useful configurations. Circuit design by Charles Blakey.

1980) it was stated the project is suitable

for both the enthusiast and the beginner
in electronic music. It is reasonable to as-
sume that the enthusiast already has some
equipment and so the ET! 80 modules offer
the opportunity to extend, or upgrade, their
current system. Assuming that the existing
equipment is compatible with modules ha-
ving an exponential frequency control res-
ponse then one of the problems that is en-
countered is the level of signals employed.
Most of the ET) 80 modules can readily be
adapted to accept other signal levels. For
example, we could have zero referenced
the input to the following filters and omit-
ted the buffer stage, although the high input
impedance for some filters may have led to
problems with noise pick-up. By including
an op amp input stage we have avoided the
latter potential hazard and at the same time
provided a standard input summer .-

In the first article of this series (February

R2 N
= B2 iy
Vout R

R2

with Vout = R1_ VN

If one is therefore currently using 5V P-P
signals, instead of the 10V P-P employed in
this project, then the only change required
is to double R2 so that the other compo-
nents around the special ICs employed re-

main unchanged. In the case of some syn-’

thesisers which combine the worst of both
worlds and have very low signal levels and
low input impedance then both R1 and R2
can be altered to normalise the input to that
of the existing synthesiser.

* Likewise, most modules will have a
similar buffer at the output which allows
the signals to be attenuated to their original
level, for example in the case of the 5V
signal then R2 has to be halved.

20

Another minor problem may be the
frequency response characteristics, for ex-
ample, a synthesiser with a 0.5V per octave
scale. All ETI 80 modules will have one or
more scaling resistors which in the case of
the current filter design is of the type shown
below.-

V/OCTAVE TRIM

CONTROL
INPUT 4 TO EXPONENTIAL
R1 CONVERTER

R2
EXPONENTIAL CONTROL
INPUT

where R1 and R2 are scaling resistors to
give approximately 18 mV to the exponen-
tial converter for each volt applied at the
keyboard control input. For the above men-
tioned example the only change required is
doubling R2.

The final problem of compatibility is
likely to be power supplies. This is most

~ easily overcome by having separate sup-

plies for the modules employed from this
project. In most instances, however, the ETI
80 series can be run from power supplies as

low as +9 V but this will require a number

of component changes. Digisound Limited

will be pleased to advise readers of these
changes.

Filters

This month we are featuring the four
filters most widely used in music synthesi-
sers. They are four pole filters with one volt
per octave control of their cut-off, or centre,
frequency. Voltage control of signal rege-
neration is also included.

Filters are normally used in three
modes. Firstly, substractive synthesis, in

which partials are substracted from com-

plex waveforms to effect changes in tone
quality. Next, in timbre modulation which

" allows more complex waveforms to be de-

veloped by continuously altering the amp-
litude of the partials present during the du-

-ration of the sound. The latter may be ac-

complished by using a low frequency oscil-
lator to vary the cut-off frequency of the
filter. A widely employed variation of the
latter technique is the use of an envelope
generator, triggered by the keyboard, to
control the cut-off frequency. In this way a
tone can be produced, using a low pass
filter, which begins with the fundamental
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PROJECT

followed by an increasing number of par-
tials. The third technique is resonant syn-
thesis in which the regeneration of the sig-
nal is increased to a level which will cause
the filter to oscillate on receiving a sharp
impulse, eg from an envelope generator set
to minimum time constants or from a
square wave and so on. This technique is
widely used to produce percussive sounds.
The four filter types provided are.-
Low Pass Filter.  This will pass all fre-
quencies up to the cut-off point and be-
yond this the frequencies are sharply atte-
nuated at a rate of 24 dB/octave. By in-
creasing the resonance control a band of
frequencies around the cut-off point are
emphasised and the more regeneration
used the more ‘electronic’ the sound be-
comes. Low pass filtering is useful in simu-
lating the tonal characteristics of several
conventional instruments.

High Pass Filter. This passes all frequen-
cies above the cut-off point and the roll-off
below this pointis again 24 dB/octave. The
effect of high pass filtering is therefore to
remove the fundamental and lowest par-
tials and leave only the weak upper par-
tials. It does not therefore find widespread
use in substractive synthesis of waveforms
although a sawtooth and a high pass filter
will produce some bright string sounds.
This filter is also of use in filtering white
noise. Itis not normal to include resonance
control with a high pass filter because of its
limited application but since its inclusion
has a very small effect on the cost in the
current design it has been included. Its
effect is the same as with the low pass filter,
namely, to emphasise a band of frequen-
cies about the cut-off point.

Band Pass Filter. This will pass a band of
frequencies at the pole frequency of the
filter. It is derived from two poles of high
pass followed by two stages of low pass
filtering thus giving a roll-off of 12 dB/oc-
tave in either side of the centre frequency.
The effect of the resonance control in this
instance, however, isto emphasise the cen-
tre frequency and so effectively increase
the roll-off. This filter is used in imitative
synthesis but more commonly.a number of
band pass filters need to be employed to
obtain realistic results. Similarly, a more
versatile band pass filter may be created by
using independent low and high pass filters
so that the width of the pass band can be
altered over a wide range.

Phase Shift Filter. This is an allpass filter
with mixing of the original signal to create
two deep notches. The effect of regenera-
tion is to sharpen the corners of the notches
and effectively increase their depth. The
‘phasing’ effect is well known and most of
the low cost commercial ‘phasers’ only
have two notches. A particular advantage
of the design described below is its low
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noise but even so we believe that six not-
ches are a minimum for good -phasing
effects.

Which Filter?

As one’s experience in music synthe-
sisers increases it will be found that good
quality filters (low noise and tracking ca-
pability) are essential for both innovative
and imitative synthesis and that this will
usually be achieved by combining various
types of filter in series or parallel. Qur re-
commendation for beginners is to start with
the low pass filter, which finds the most
widespread use in music synthesis,.and the
state variable filter to- be described in the
next article since this will have low pass,
high pass, band pass and notch responses.

Filter Design

The design is based on another custo-
mised |C from Curtis Electromusic Special-
ties, namely the CEM 3320, to realise the
most important filter types employed in
music synthesis. This voltage controlled fil-
ter IC has four independent filter stages
which may be interconnected to provide a
wide variety of filter responses. The pole
frequency of the four stages is controlled by
a single exponential generator which has a
minimum range of ten octaves. The IC also
includes a separate transconductance am-
plifier whose output is connected to the first
filter stage and in the present design is used
to provide-manual or external voltage con-
trol of regeneration.

Some music synthesists argue that the
ideal filter should have complete cut-off at
its pole frequency. Certainly filters with a
24 dB/octave roll-off are considerably
more useful than designs with lower roll-
off. (12 and 24 dB/octave slopes will be
included in the state variable filter design
which is featured in the next article of this
series). This combination of 24 + 12, or 24
+ 24 dB/octave filters will provide the ver-
satility we are aiming for in this project.

.

Each of the filters has been designed to
accept our standard 10V P-P signal level
and to output a similar signal level. The
term ‘similar signal level’ is used since allo-
wance has to be made for the enhancement
of the centre frequency as the amount of
feedback is increased through the reso-
nance control. For example, the band pass
filter has an outplt of about 3V P-P at
lowest Q (no feedback) whereas at maxi-
mum Q this peak level will approach 11V.
The filters are controlled over a 1000:1
frequency range and their lowest frequency
is typically in the range 20 to 25 Hz. The
standard one volt per octave frequency re-
sponse is employed and when calibrated
the filters will track the oscillators accurate-
ly over the important range of the key-
board. Beyond this range the one volt per
octave control falls off but this is acceptable
for filters. Manual and external voltage
control of frequency are provided and the
manual adjustment includes both coarse
and fine adjustment. One of the external
frequency control inputs has an attenuating
potentiometer which is required when the
filter is used in conjunction with an enve-
lope generator or external waveforms for
timbre modulation. Three signal inputs are
included to simplify mixing of waveforms
prior to filtering. Two of these have attenu-
ating potentiometers and the third is fixed
at one third of the maximum gain of the
other two inputs. The fixed input may be
altered to suit individual requirements and
it may be coupled to a potentiometer exter-
nal to the module.

Temp. Temper

Although the four filter stages of the
CEM 3320 are fully temperature compen-
sated the frequency control input is not. If
the methods of construction outlined in the
first article are followed then frequency
changes due to temperature should not be a

problem. i

21



A major advantage gained by using the
CEM 3320 is the low signal to noise ratio
and also low distortion when compared to
popular designs using discrete components.

Construction

Since the PCB is designed to accept
four filter configurations care should be ex-
cercised with component placement and
both the component overlays and circuit
diagrams should be examined if there is
any doubt. The spacing between PCB holes
for resistors and polystyrene capacitors is
12.5 mm and for the electrolytic capaci-
tors is 2.5 mm. If your component leads
are of different lengths to the above then
you are putting it in the wrong place!

Note the two wire links on the PCB
and take particular care, as always, on ori-
entation of the ICs. The control input to the
resonance cell (pin 9 of IC 3) is a low impe-

dance input at near ground potential. The’

two inputs to this cell, viaR6 and R7 shown
in Figure 2, can be used for either manual
or external voltage control. To have both
facilities requires the use of the recom-
mended jack socket method of construc-
tion, or some other switching technique
which is evident from the following. Dual
operation is achieved by connecting a 24k
resistor, R7A, to the +15V supply line to
RV3 and then taking the output from RV3
via a jack socket to R7, so that the manual
control is disabled when the external con-
trol is in use. In the latter case R6 need not
be installed.

A number of the input and output co-
nnections to the PCB have two holes and

this will apply to many. of the ETI 80 mo-
dules. The second hole may be used for
hard wiring but they are intended for future
expansion of the system.

‘Calibration

A simple check can be made of the
frequency control input and whether RV5
and RV6 have been wired up correctly.
With IC3 removed and the coarse and fine
controls fully anti-clockwise measure the'
voltage at the junction of R14 and R15 and
adjust PR1 to obtain +155 mV. Now turn
RV5 (coarse control) fully clockwise and
the voltage should be about =25 mV. -

Turn off power and insert IC3, power
up, turn RV3 (resonance control) fully anti-
clockwise and RV5 (coarse control) to
about mid position. Measure the voltage at
the output of the filter module and adjust
PR2 until a zero reading is obtained. This
offsets the DC voltage at the output of Pin
10 of 1C3.

The last step is to calibrate the filter so
that it will track the oscillators. The reso-
nance control feedback resistor has been
chosen so that the filter will oscillate when
some frequency control is present, thus tur-
ning the filter into a low distortion sine
wave oscillator. A calibrated VCO should
be available at this time which will greatly
simplify calibration of the filter. Any of the
following techniques may be used in addi-
tion to treating it as an oscillator and using
the methods described for the VCO.
1.Beat frequency technique. Apply about
3V5 to control input 1, which will become
the keyboard input, to give a frequency of

.about 250 to 300 Hz when RV3 is rotated
to the point where oscillation is sustained -

* as heard through one side of the ampli-

fier. Connect a calibrated VCO to the other
side of the stereo amplifier and apply an
external control voltage to the VCO until
there is zero beating. Increase voltage'to
both VCO and VCF frequency control in-
puts by exactly one volt and then adjust
PR1 until no beat frequency is heard.

NpuT A [1] 18] wPuT D

INPUT B E 17] npuT ©

arounD (3 E] CAPACITOR C

CAPACITOR B E

E OUTPUT C

CAPACITOR A E

e

ouTPUT 8 [6]

OUTPUT E

RESONANCE 8
INPUT

12] FREQUENCY
* | conTRoL

E] CAPACITOR D

E] QUTPUT D

RESONANCE 9
CONTROL ;

Figure 1. the CEM 3320 pinout.

GAIN FROM
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2. Lissajours figures. Same procedure as
(1) but outputs from VCO and VCF are
coupled to the X and Y inputs of an oscillo-
scope to generate Lissajours figures, ie a
stable circle using sine waves when both
amplitude and frequency are matched.

3. Maximum signal amplitude. Another
approach with an oscilloscope is to apply a
signal of about 250 Hz from a calibrated
VCO to signal input 1 of the filter and ob-

)
il

serve the output of the filter on the oscillo-
scope. Apply a voltage to control input 1 of
the filter until the point where the output
reaches its maximum amplitude is obser-
ved. A small amount of resonance will
help. Increase control voltage to both VCO
and VCF by exactly one volt and adjust PR1
until maximum amplitude is restored.

if an oscilloscope is available then the
VCO and VCLFO may be used as a sweep

PROJECT: Filters

“frequency generator to examine the res-

ponse characteristics of the filters. These
should be connected as shown below.-

Ol

Y x

FREQUENCY
CONTROL,
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VCLFO INPUT
803 Pz
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I c1 I c3
470n 100n
oV
ca

c2
I 470n I 1000
—15v

Il
e It 15
00p ica +18v
CEM3320
SN 1L OV
- 155 s 145 100k
100p lin
5551 FINE ADJUST
- B 13~ NVWA=—0O -15v
1 E c6
7 12 - - B 5 Lp——’ “ 22p
c11 >
R15 R18
“I)‘:" 140 300k
8 1 {1
‘R19
- 9 10 = k0
— A0 ouTPUT
J + %TLD82
c12
H32 10
240Kk
NN ——
R33
100k

Figure 2. full circuit diagram -of the phase-s'hift filter.
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SIGNAL 1
SIGNAL 2
SIGNAL 3

=15V
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MANUAL
RESONANCE
CONTROL

EXTERNAL
RESONANCE
CONTROL

Fig.6. compo-
nent overlay for
the low-pass fil-| 20 e
ter configuration
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Fig.8. phase-shift
filter overlay.
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INCLUSIVE OF POST & PACKAGE o B SRQLY e
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straight-forward, just turn the 22-position selection switch The instrument is supplied complete with case, leads
to the required range. and instructions.
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until you read this report

There are so many digital watches on the market,
with varying functions, that the average person is
bound to feel somewhat confused.

A new survey of the electronic watch
industry has been produced to clarify by Trevor Raven.
thjs confusion and to give an unbiased C.Eng. AMBIM. MIERE
and objective answer to the many
questions that are constantly being
raised.

% How accurate are electronic
watches?

¥ Who makes Seiko’s?

¥ What is the importance between
brand names?

X Is solar power worth the extra
money?

% What are the most important
features in a watch?

¥ When will prices stop falling?

These four watches are very
different in price, durability and
functions. How would you choose
between them?

This unbiased and objective
report helps you to make this
decision and gives you a deeper
insight into the rapidly changing and
exciting world of the micro-chip.

For your free copy of the report,
complete and return the coupon to:
Metac Electronic & Time Centres,
24-hour Despatch Centre, FREE-
POST, 47A High St., Daventry,
Northants.

The survey answers all of these
questions and tells you what to look
for in a quartz watch; how they work;
why the prices vary so much; what
the future holds.

FREE OFFER

Send today for this free technical
report, plus news of a unique Metac
offer to beat all special offers.

Complete the coupon below and
send it FREEPOST (no stamp
required) and we will post, Same Day
Despatch, the technical report giving
you all you need to know about
electronic watches and details of our
special offer.
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goodies and the latest club news. -

month owing to a distinct lack of anything
much to talk about, and a surfiet of
Tangerine! The springtime is generally supposed
to be a time of blossoming forth and judging & ™%
by my letters file on Computer Clubs they 4
are no exception.

Clubbed
To Death

Taking the pile in no
particular order we have Mr )
Fieldhouse of 18 Seaford
Road, Broadfield, Crawley in
West Sussex who informs me of the
recent formation of a club. This is open
to anyone with an interest in personal
computers and it is hoped to hold weekly
meetings with a newsletter to be published at regu-

“far intervals. If you live in the area contact him at the
above address or ring on Crawley 542509. Tony Rycroft
of the South Yorkshire Personal Computing Group has moved
on and the group secretary, Paul Sanderson of 8 Vernon Road,
Totley, Sheffield 17 3QE Tel 0742- 351895, is now the person to
contact for details. They hold meetings on the second Wednesday
of each month in Room F135 of St George's Building, Sheffield
University. Another newly set up organisation is the Anglia Comp-
uter User Group which is open to anyone in East Anglia who has
an interest in computers for either professional or hobby reasons.
Contact can be made to jan Rejzl at 128 Templemere, Sprowston
Road, Norwich NR3 4EQ or by phone on Norwich 402311,

Surrey is the target for the next micro invasion with the Surrey
Micro Processor Society run by Mike Patrick of 28 West Drive,
Cheam, Surrey. They are holding about two meetings a month with
an annual sub of £5, £3 for juniors or OAPs, and currently have
around 40 members. The West Midlands Amateur Computer Club
have been updated and their vital information is that they meet on
the second and fourth Tuesdays of each month. The venue is
Elmfield School in Love Lane, Stourbridge and they usually start
around 7.30. The sub for the year is £3 or £2 if stiil in full-time
education. For more information contact john Tracey at 100 Booth
Close, Kingswinford, West Midlands or ring Brierly Hill 70097.
They are well equipped with 8 PETs, 12 N1s, 5 N2s 3 TRS 80s plus
about 20 others. Anyone in mid Sussex? Well if there is - and you are

a somewhat slimmer than usual Microfile this

interested in micros - contact Bernard Langton who is forming a -

micro club. Get in touch with him at 228 St Leonards Road,
Horsham, Sussex RH13 6AU.

The Grampian Amateur Computer Society, well known for
their spelling mistakes, have sent me an update. They meet every
second Monday at the Holiday Inn, Bucksburn, Aberdeen and have
-over 30 members. All their news is published in a regular newsletter
and they have their own Acorn. For further information contact the
‘secretary at Orton Cottage, Burnside, Lumphanan, Kincardineshire,
Grampian, Scotland. Whilst north of the border I shall mention the

28

Henry Budgett reveals Nascom's new

ek

Scottish Amateur Computer Society who have sent me a copy of
their Newsletter andBulletin. They meet on the first Wednesday of
each month at the Grosvenor Hotel, Haymarket, Edinburgh at
about 7.30pm. They publish the newsletter quarterly and for further
information you should contact the secretary, Alastair Macpherson,
at 6 Curriehill Castle Drive, Balerno, Edinburgh 14.

And whilst on the subject of newsletters, did you know that
there was an Ohio Scientific UK User Group? Well neither did 1.
Tom Graves is the man to contact if you own one. C1 or 2 and
Superboard are the current interests but they would like to expand
to the disc systems. The address to write to is 19a West End, Street,
Somerset BA16 0LQQ.

System 80 MakesTwo Into One

Nascom have at last turned the single board into a complete
system with the launch of System 80. Basically all they have done is
to produce a range of boards for the Nasbus and a case to put them
all in. However, before you all start to think about long delivery
times they do promise that all the boards are in the production state
and although the launch is over the next few months they will all
arrive. )

The starting point is the case which accepts a “2” and its
keyboard plus four more boards. Included is space for a power
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supply and sockets for printer and cassette. The bad news is that if
you own a “1” you won’t be able to spend your £85 unless you are
prepared to do quite a lot of hacking to fit a bufferboard in, Vero are
rumoured to have a rack system on the stocks that may well be the
answer.

Next is the good news that Nascom have finally ditched the
16K RAM plane, the one labelled ‘Instant Disaster’, and produced
one that offers a choice of 16, 32 or 48K of dynamic with locatable
boundaries and page mode so you could have four on a “2”! Price
is £225.

At last they are also announcing some I/O in the shape of a
board with three PIOs, a CTC and a UART. Price is £45 for the board
and TTL, £8.50 per PIO, £8.25 fora CTC and £16 for the UART. The
graphics capability of the “2”, not bad anyway, has been expanded
out of all proportion with two new boards, a programmable graph-
ics generator at £90 and a dual standard colour board whose price
is not yet decided.

For those of you who are not satisfied with lowly cassette
storage discs will be here soon. The board has been designed but
due to component shortages it will be the last released, probably in
july. The controller card is designed to handle up to four 5%” units
and will cost £127.50. It should also be possible to use 8’ units but
no support is planned. A complete dual double-sided, double-
density system will set you back £690, .

The second major item of news to emerge from the launch is
that the “2” will now be sold at £225 but there will be no on-board
RAM (4118) other than the video and scratchpad and no free 16K
board. Some firms like Henry’s are still doing the offer on their own
s0 look out for bargains.

Tangy Fruit

After last month’s little piece on the Microtan 65, which even
got the unimpressable Mr Graham converted to micromania (see
Kit Survey), | have been so swamped with calls and letters that I'm
going to print the address so you can all go and pester them rather
than me. Tangerine Computer Systems Ltd., Forehill, Ely,
Cambridgeshire. Their telephone number is 0353-3633. The ex-
pansion board, Tanex, is now available and the slight delay was
caused by one of the nastiest little problems I've heard in a while.

‘The prototype worked, they laid out the board using a distributors

data sheet and sent it off to be made up. Result of the exercise was
that the PCB didn’t work. The reason? Whoever drew up the data
sheet muddled up a couple of IC pins and every board had to be
scrapped. So a gentle word of warning, only use manufacturers
genuine data, not some free give away!

Post Script

Two late items that arrived. The inaugural meeting of the
Croydon Mini/Micro Computer Group is to be held on Tuesday
22nd of April at 7.00 pm in the Central Reference Library, Katharine
Street, Croydon. Anyone interested should contact Vernon Gifford,
111 Selhurst Road, London SE25 6LH. If you won't be able to attend
but are still interested he would like to know your areas of special
interest before the meeting if posible.

The second item is to explain why there is no ZX-80 follow-up
as promised. Simple really, we haven’t got one yet, but perhaps for
next issue so don‘t despair. ETI

i
LOW POWER SCHOTTKY TTL — EX STOCK
Device Price Device Price Davice Price JAYkit Stapdard Parts
741500 . 13p 741876 38p 7415164 100p by
01 13p 85 80p 174 85p :
02 12p 86 «  36p 175 85p S
03 13p 90 a0p 190 100p -
04 14p 93 70p 191 100p
05 25p 95 85p 192 100p
08 30p 107 40p 193 100p
09 20p 109 50p 196 100p
10 16p 112 50p 197 100p
1 :gp 113 50p %ﬂ . 100p
12 P 114 50, 220p. ¥
13 30p 123 80p 247 100p DA 2
14 40p 125 30p 248 100p
20 17 128 30p 249 90p
21 21p 132 50p 25 90p
26 30p 136 asp 273 165p
27 15p 138 75p 279 50p
28 30p 139 80p 283 100p
30 15p 151 asp 250 90p DIGITAL
e LEL P S5p) 3 1008 MULTIMETER FUNCTION GENERATOR
37 239 155 90p ggg 93p U
38 30p 156 90p 110p
40 172 353 110 « DCVolts......... 1mV to 1000V
47 szs }g; ;g: 366 503 ACVolts ... ...... W to 500V * 30mV to 10V pk-pk
49 52p 160 100p 367 60p DC Current . ... .0.1mAto 0.2A # 1Hz to 100kHz
73 40p 161 100p 368 55p Resistance . . . ..... 101 to 20MQ}
74 33p 162 100p 374 180p . #* DC coupled
75 32p 163 130p 386 36p w1 3% fight FCD #* Sine, Square & Triangle
e ine, rna
LOW PROFILE DIL SOCKETS # Auto Low Battery indication * Separate TTL output
8Pin ..... 8p 18 Pin . 12p 24Pin .. 16p - #* Auto Polarity & Zero
::g E:: i 1:: %g ;:2 “ :g: ig ::2 ! ;(’): #* 1% accuracy (DC volts) # Designed around Intersil 8038 IC
VERO PRODUCTS VEROBOARD PCBs # Designed around Intersil 7106 IC | * Total cost around £25 {incl. case)
Vero Wiring Pen (inc. 1 spoot wire) 248p | 25//X5" ... ........... 65p # Total cost around £30 {incl. case)
2x Spare Spools . ....... 85p 205 %3 7[5 K e 1S e R B B 54p
SpotFace Cutter . .. ......... 95p 25"%x37" ... ..... ... 198p Provided in a JAYkit s a Pristed Circuit Baard. a punched and lettered Front Panel uverlay, a
Veroblock Breadboards . . . . . 283p 3.75" % 5" = ..... B5p Circurt Diagram and Instruction Sheet and a comprehensive sied up to date Component List
3.75"x 17" . - 250p shawing suppliers and curent prices. Difficult to obtain pieces of hardware are supplied with the
CALCULATORS K Jayen Developments, 21 Gladeside, Bar Mill, Camiyidlye CB3 BDY
Texet 1500 .. . ... . 375 BrainWave . ........ .... 770p D . D . T T S G S5 G5 U G5 SN G5 W 5D S5 65 S 5 ) 0 SR S5 G N 5D 65 .. ..
Texet 1800 ..... . ..... 640p  Trader . ... ... 900p 1 To: JAYEN Developments 1
Scientific 2001 ... ....... . 728p° LCO300 .. ........... . . 940p 1 21 Gladeside, Bar Hill, 6 e 1
TERMS 1 Cambridge CB3 8DY =
Please add 35p for P&P plus 15% VAT to all orders. Export orders no VAT but postage at - : Tel: {0954) 80285 Address 1
cost. Prompt delivery on ali orders. Cheques, POs, Money Orders to be made payable to: — § Please send: - i
[} [ DM2 @ £545 1
NE ELE RONICS : U1 i
I = {incl. VAT and P&P) ;
64 Newlyn Drive, sale, Cheshire. M33 3LE I WMoney to be refunded if the kit N I
Tel. 061_962 2606 = is returned within 10 days. I I s H
__ - E— ---------------n-------------------
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LED's
Red

0.125in.
TiL209
Green TiL211  TiL221
Yellow TIL213  TiL223
Clips 3p 3p
DISPLAYS
DL704
DL707
FND500

0.2in
TiL220

0.3inCC
03inCA
0.5in CC

Low profile
by Texas
8pin 10p 18pin 16p
14pin 12p 20pin 18p 28pin
16 pin 13p 22pin 20p 40pin
3 lead TO18 or TO5 skt.  12p each.
Soldercon pins: 100 for 60p.

24 pin

TIP32C
TIP2955
TIP3055
ZTX107
ZTX108
ZTX300
ZTX500
2N3053
2N3054
2N3055
2N3702
2N3704
2N3706
2N3819
2N3904
2N3905
2N3906
2N5459
TIP31C 2N5777
DIODES
1N914 1N4006
1N4148 1N5401
1N4002 5p BZY88ser. 8p

BC214L 1N4148 £1.50 per 100.

VEROBOARD
0.1in. 0.16in. Vero
16p — Cutter 110p.
62p 45p
60p 55p
3.76x 5 70p 70p
3.75x 17 250p 210p
SS pins/100 45p 450
Fibregless board:  80p each.
Alfac — 33p per sheet.

Size in.
25 x 1
2.5x3.75
25x5 Pin insertion

tool 150p.

Carbon film resist-
ors. High Stability,
low noise 5%.
E12 seriss. 4.7 chms to 10M. Any mix:
each 100+ 1000+
ip 0.9p 0.85p
X 2p 1.5p 1.3p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm (650 res} 0.5W £8.50. 0.25W £5.30.

METAL FILM RESISTORS
very high stability, low noise rated at %W
1%. Available from 51ohms to 330k in
E24 series. Any mix:

each 100+
0.25W 4p 3.7p

POTENTIOMETERS

Preset vertical or horizontal 100 ohms -
™M . 6p
Rotary 5K- 2M2 Log or Lin smgle 30p
Rotary 5K-2M2 Logor Lin double 90p
Slide 80mm travel 5k-500k Log

or Lin, single . . 60p
Suitable knobs for above with coloured
caps in red, blue, green, grey, yeltow and
black. Rotary controls 16p each. Slide
type 12p each.

1000+
3.5p

350p pair
100p each
100p each
430p each
320p each
510p each
170p each
1095p each

Murata Ultrasonic Transducers
684mm 8 ohm speakers

684mm 64 ohmspeakers

SRB 17W soldering iron

Reel of 22swg solder (39.6m)
Desoldering tool

Precision screwdriver set
Titan Electric drilt

Minaiture 606 and 909

at 100mA transformers 110p each

SPST 36p
SPDT 75p
SPST 58p

DPDT 50p
DPDT 85p
DPDT 78p

Standard
Miniature
Subminiature
SLIDE
Standard .
Miniature
ROCKER (10A rltmq)
SPST 34p each.
ROTARY

1P12W, 2P6W, 4P3W or 3P4W  51p each
Key operated DPDT (Yale key) 395p each
PUSH

Non locking - push to make
- push to break
- SPST

- DPDT

DPDT 17p
DPDT 16p

SPST 46p each.

16p each
22p each
75p each
100p each

Locking

LM309K 140p
LM317T 220p
LM323K 480p
LM723  40p
1A -ve

7905 85p
7912 85p
7915 85p

1A +ve

7805 70p
7812 70p
7816 70p

78L05 30p
78L12 30p
78L15 30p

(;APAC\TORS

POLYSTYRENE
High quality foil type. 63V workmg, 5% tol.

22pf to 100pf . . 7p each
1500pf to 0.01uF 9p each

TANTALUM BEAD

0.1,0.15,0.22,0.33,0.47,0.68
1&220F @35V . .

4.7,6.8, 10uF @ 25V .

2e 16V, 47 @6V, 100 @3V

MYLAR

0.001, 0.01, 0.022, 0.033, 0.047 .

0.068, 0.1 . .

POLYESTER

Mullard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 6p ea.

0.15, 0.22 8p each
. 12p each

. 17p each

. 22p each

. 10p each
. 18p each
. 22p each

. 4peach
5p each

CERAMIC
Plate type 50V. Available in E12 series from
22pF to 1000pF and E6 series from 1500pF to
0.047uF A 2p each
MINIATURE TRIMMERS

Miniature film type, in 1.4pF — 5pF, 2pF — 22pF
2pF — 22pF, 2pF — 10pF, 5.5pF — 65pF. 22p each
RADIAL LEAD ELECTROLYTICS

63vV_047 10 22 47 10 6p each

22 33 47 8p each

100 16p each

220 20p each

10 33 47 6p each

8p each

STEVENSON

Electronic Components

4028
4029
4031
4033
4036
4039
4040
4041
4042
4043
4046
4048
4049
4050
4051
4053

4081
4082
4086
4093
4095
4098
4501

4502
4507
4508
4510
4511
4512
4516
4518
4520
4527
4528
4529
4531
4532
4538
4543
4566
4558
4559
4581
4585

74L847
74L548
74L554
74LS73
74L574
741575
74LS876
74LS578
741583
741585
741586
74L590
74L593
741595
74L8107
7415114
7415123
74L8125

74L8126
74LS5132
74Ls136
74L5138
74L5139
74LS51561
74LS5155
74L5156
74LS157
74L5158
7418160
7415161
7415162
74L8163
74L5164
74L5165
74L8173
74L5174

80p
135p
95p

74L8175
74LS8190
74L5191
74L5192
7415193
74L5195
74L.5196
74L5197
7415221
74L5251
7415266
7415290
7418365
74LS366
7418367
7415368
7415386
7415670

7442
7445
7447
7448
7473
7474
7475
7476
7485
7486
7490
7492

50p
50p
45p
23p
23p
26p
25p
55p
18p
30p
30p

7493

7496

74121
74123
74125
74126
74132
74141
74145
74148
74150
74154

30p
38p
29p
40p
38p
36p
46p
48p
48p
90p
55p
68p

74157
74164
74165
74174
74177
74190
74191
74192
74193
74194
74196
74197

12p each

470 18p each

28p each

Specially developed packs
intended for development
work.
%W CF resistor, 10 each value E12 series
4.7 ohm to 1 Megohm (650 total}
v2W CF resistor, 10 each value E12 series
4.7 ohm to 1 Megohm {650 total)
%W MF 1% resistor, 10 each value E24
series 51 ohms to 330K (930) .
Preset potentiometers 5 each value
from 100 ohms to 1 Megohm (65}
Polyester capacitors 5 each value
0.01 to 2.2uF (70) . .
Ceramic plate capacitors 10 each value
22pF to 0.01uF (310) .

630p each
850p each
2950p each
390p each
690p each

575p each

DIN PLUGS AND SOCKETS
plug

chassis

socket

2pin 8p 8p

3 pin 12p 10p

5 pin 180° 12p 11p

5 pin 240° 14p 11p

JACK PLUGS AND SOCKETS

unscreened screened
10p 15p
10p 16p

Standard 16p 30p

Stereo 23p 39p

1mm PLUGS AND SOCKETS

Suitable for low voltage circuits, Red & Black.

Plugs: 7p each. Sockets: 8p each.

4mm PLUGS AND SOCKETS

Available in blue, black, green, brown, red, white

and yellow. Plugs: 12p each. Sockets: 13p each.

2.5mm
3.6mm

22p

850p

AY-1-0212 660p

CA3046
CA3080
CA3130
CA3140
FX209
ICM7555
ICM7556
LF347
LF351
LF353
LF355
LF356
LF357

70p
75p
90p
50p
820p
100p
POA
135p
45p
85p
92p
95p
92p

LM10
LM301A
LM308
LM318
LM324
LM339
LM348
LM377
LM378
LM3795
LM380
LM381
LM382
LM383
LM386
LM387
LM389
LM391
LM1310
LM2917
LM2924
LM3900

400p
30p
70p
85p
52p
55p
100p
170p
230p
410p
80p
140p
120p
200p
90p
120p
100p
170p
140p
280p
160p
60p

LM3909
LM3914
LM3915
LM3911
LM13600
MC1496
LM1458
LM1830
MC3340P
MC3360P
MM57160
NE531
NES55
NE5S56
NE566
NES67
NES70
NE571
NE5637
RC4136
SAD1024
SN76477

72p
280p
280p
120p
160p
80p
40p
180p
135p
135p
650p
110p
23p
60p
120p
120p
420p
460p
POA
100p
1310p
230p

TBAB00
TBA810S
TDA1008
TDA1022
TDA1024
TDA2020
TLO71
TLO72
TLO74
TLO81
TLO82
TLOB4
TL170
XR2206
XR2207
ZN414
ZN419
ZN424
ZN425E
ZN460
ZN1034

2112
2114LP
4116
2708
2716

220p
420p
620p
680p
1980p

CPU's
6800
8080A
280

650p
610p

1090p

SUPPORT

6810

6821

6850

AY51013 370p

We now offer one of the'widest range of components at the most competitive
prices in the U.K. See catalogue for full details. We welcome calters at our
shop in College Road, Bromiey, from Mon - Sat, 9am - 6pm (8pm on Wed and
Fridays). Special offers always available. We also provide an express telephone
order service. Telephone orders recieved before 5pm are shipped same day.

TELEPHONE ORDERS: 01-464 2951/5770.

Details of our entire range of components are con-
tained in our new 1980/81 catalogue containing
over 100 ilustrated pages. Price 50p includes post-

age (8 50p voucher).

\h wodoun

Piices VAT inclusive

BARCLAYCARD
& ACCESS WELCOME

Please add 50p carriage on orders under £15. Official orders welcome

Mal orders to STEVENSON (Dept ET)

76 College Road, Bromley, Kent BR11DE.




STOCKMARKET SIMULATION: If you lie awake at night dreaming of what you would
do with that £1000 gift that will always arrive in the
post tomorrow, dream no longer. In a remarkable
game program written for the T159 we have a com-
plete stockmarket where you can buy and sell, wheel
and deal, bear and bull to your hearts content.

Whilst the stock exchanges of reality are curious
and wonderful establishments this game is based on
proper theories and a full and detailed explanation of
the processes needed is given. So, if you don’t own a
T159 do not despair you will be able to use the
information to implement the game on virtually any
programmable system.

So if you want to be among the market leaders
next month invest your sixty pence in our May issue,
it could be the best investment you’ll ever make.

Does your car or motorcycle seem to want more DRIVEN TO DESPAIR?
money than you bargained for? The author of our

Home Finance program presents a second offering

which will cater for your automotive expenses.

The program runs on the family PET but is easily
adaptable to any BASIC using system with the PETs
facilities. Access is available to a number of accounts
for details of repair and servicing costs and reminders
are given about the life expectancy of wearable items
such as tyres.

If you depend on your car and can’t account for
the money you spend, load up and discover where its
all going to. Rumour has it that Panther De Ville
owners with that optional PET may be buying all
copies so get to the newsagents early.

TRITON REVISITED ETIs own computer system is over a year old now,
and changes have been made since its conception that
make it rather more than a single board computer.

In our continuing series of owners reports on
popular machines John Hiscott takes his system
through the stages of development and lays his
observations open to the public eye.

No, that’s not the art of making connections, but a TERMINOLOGY
glossary of the “hundred most used terms’ in home
and hobby computing. Many of our enquiries start
out with, ‘I can’t tell the difference between RAM
and ROM’ so we decided to reveal all.
As an aid to simulating conversation this pull out
extra should not be missed, you might even learn the
elusive art of confusion!
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LED display {supplied without relay) - . . £23.20 Il pinpoing the o (9932). An analyser w
Relay (two pole changeover) . ... .... £2.45 o :
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PROJECT

INFRA RED REMOTE
CONTROL SYSTEM

Make things happen at a distance without lifting a finger. There is no limit to
the application of our ultra-versitile IR60 control system. Part1: receiver

ulti function hand-held remote-

" control facilities are the ‘in-thing’

in modern Hi-Fi systems and

music centres, but also have lots of other

potential applications in domestic fields

such as lighting and heating control, home

security control, etc. We have never pub-

lished a really sophisticated remote control
system in ETI - until now.

Like all good modern remote control
systems, our system uses an infra-red data
link which is highly efficient, gives a good
range, is not unduly directional and which,
unlike ultrasonic systems, is remarkably
interference-free. (Ultrasonic systems are,
incidentally, now regarded as rather
quaint, even though they do still occasion-
ally appear in amateur-designed form in
some of the other electronic magazines).

So what is so special about our system e e '
and what does it do? The system comprises  Receiver board of the IR60. Details of the transmitter will follow next month.
two basic units, a hand-held 16-key trans- 2
mitter and a mains-powered receiver- -
decoder unit. The two units together give NUMBER | CODE FUNCTION RECEIVER QUTPUT ACTION
control of three independent 64-step ana-
logue channels, 16 ‘selector’ channels, two
bistable channels, and one on/off relay 2
channel or switch. The hand-held unit is i3 ‘ 1b MUTE Reduces volume output level rapidly 1o zero.
powered by a PP3 battery, which gives an 4
operating life of about six months in normal

i tc STANDBY (OFF} Turns relay RLA off.
2¢ ON Turns relay RLA on,

83a VOLUME + Increases volume output level.

use and giVGS a typical control range of 5 83b VOLUME - Decreases volume output level.
about 15 metres. 6 83¢c ANALOGUE 1 + Increases Analogue 1 output level.
The control system uses state-of-the- 7 83d ANALOGUE 1 Decreases Analogue 1 output fevel.
art LSI ChIpS i the.tr.ansmltger and receiver 8 842 ANALOGUE 2 + Increases Analogue 2 output level.
and is highly sophisticated in both techno-
logy and performanceAThe OUtpUtS of the 9 84b ANALOGUE 2 - Decreases Analogue 2 output levels.
receiver consist of three analogue voltages, 10 1d RESERVE 1 Switches Reserve 1 (RSV1) output between high and lfow states
one relay output, one 4-bit binary output | ferlisinateloperations)
and two single-bit binary outputs, How you 1 2d RESERVE 2/ ON Switlches Reserve 2 (RsTvz) o;t%uz between high and low states
) . t tions: Tu L
interface these outputs to external devices ] i e ERaIoneEhons g AN
is |arge]y up to you: a few notes on the 12 2a PROGRAM STEP + / ON Increments binary channel-select output by one step per operation:
. 2 . A el g Turns RLA on.
subject are given in this month’s ‘Design-
er’'s Notebook”: we’ll also be presenting i3 2b PROGRAM STEP — / ON Decrements hinary channelselect output by one step per aperation:

. : o . Turns RLA on.
some suitable interface projects and sys-

tems in future issues of ETI. 14 Sa CHANNEL 1/ON Sets binary output to 0000 (Channel 1) state: Turns RLA on.
The control action of the system is very 15 6d CHANNEL 8 / ON Sets bimary output to 1110 (Channel 8) state: Turns RLA on.
sophisticated and is best understood by re- 16 8d CHANNEL 16/ ON Sets binary output to 1111 (Channet 16) state: Turns RLA on.

fering to Tables 1 and 2, which give detail-
ed descriptions of the transmitter switch
functions and the receiver output functions  Table One: receiver output functions of the IR60. -
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OUTPUT
FUNCTION

TRANSMITTER
CONTROL
SWITCHES

DESCRIPTION

STANDBY (OFF)

1,2,11,12,13,14,
15.16.

Relay output that can be used to switch power to external circuitry. The relay
can be turned on via transmitter switches 2,11,12,13,14,15 or 16. The refay
can be turned off via STANDBY (OFF) switch 1 only.

VOLUME

3,4,5. (also 1 and 2}

An analogue output that can be varied from OV to approximately 14 volts in
in 64 discrete steps. SPAN time (from min to max or vice versa) is approx-
imately 8 seconds.

Output level can be increased by pressing and holding transmitter switch
4 or decreased via switch 5: when these switches are released the prevailing
leve!l is stored and maintained. The output can be rapidly reduced to zero by
operating MUTE switch 3 or STANDBY (OFF) switch 1; subsequently touch-
ing switch 4 returns the 'sound’ output to its previous level.

The analogue output voltage can be used to control voltage-controlied
attenuators, amplifiers, filters, etc.

ANALOGUE 1

6,7.

An analogue output (similar to VOLUME) that can be varied from OV to 14
volts in 64 discrete steps. Qutput level can be increased via transmitter switch
6 or decreased via switch 7.

ANALOGUE 2

89.

An analogue output (simifar to VOLUME) that can be varied from OV to 14V
in 64 discrete steps. Output levei can be increased via switch 8 or decreased
via switch 9,

RESERVE 1

10. (also 1).

A bistable output that switches between low (OV) and high (14V) states on
alternate operations of switch 10. The output switches to the high state when
STANDBY (OFF) switch 1 is operated.

RESERVE 2

11. {also 1).

A bistable output that switches between low and high states on alternate
operations of switch 11. The output switches to the low state when STANDBY
(OFF) switch 1 is operated.

CHANNEL -~
SELECT
OUTPUTS

12,13,14,15 and 16.

A 4-bit binary output that can be put into 16 possibie states; the output can
be used to sclect any one of 16 channels via a suitable decoder/multiplexer.
Channel 1 {0000) can be selected directly via switch 14,
Channel 8 (1110) can be selected directly via switch 15.
Channel 16 (1111) can be selected directly via switch 16,
The output/channel selector can be incremented upwards one step at a time
via transmitter switch 12, or downwards via switch 13,

Table 2: transmitter control switch functions.

respectively. Note that several of the trans-
mitter  switches give multi-function
operation.

Construction:
The Receiver Unit

Before committing yourself to the
construction of this project, note that
access to an oscilloscope may be required
when initially setting up the system. If you
have such access, you can proceed with
reasonable confidence. Full constructional
details of the complete receiver unit are
given in the present article: details of the
transmitter construction and setting up
procedure waill be given next month.

The receiver unit is built up on three
separate PCB’s and the unit is uncased. This
method of construction allows the receiver
unit to be built into an existing Hi-Fi outfit,
etc.

Start construction by building the

power supply board. Note that Q4 must be
mounted on a suitable heat sink. We re-
commend the use of a 35 volt component
in the C16 position, even though our proto-
type is fitted with a 25 volt device. Check
that the completed unit produces an output
of about 14 volts.

P o= — e e g R, = o = e = A = e = e e = s L e o, e S SE e e ¥
! |
| S +14V
: Noes T- °
D1-D3 ARE 1N4148 4 Tee 1
| 0118 BC182L 2u2 |
| 1C1 1S CA3140 a6 /J; D2
IRD 1 1S SFH205 ‘ |
1%0 '
[ R10 !
| a7k ) D3} |
[ 1+ R12 1
| ¢l 470k |
J;zz., R7
| R3 3k3 (1:50 R9 |
‘ - n( 3k3 |
Jr 22k | 5, =~ |
IR
‘ li: K - Ty - N— L—-I out
| ~ M2 ” ]
[ A 14 IO
[ 3 !
- g !
D14 i 1
| N1 :
i _"'Th: b
) ca R11 ]
I Bszz n5 a7k {
1 \
i RS i
l MO !
]
I + S ov
} |
i mn I
t
Mo v v, = e S Y T (L P TR R SR o e TP
| ov SCREENED CASE
-
A L7 i
SENSITIVE
FACE .
K o~ ~_
Fig.. 1. Full circuit diagram fo( the rqcejver-preamp PCB of the control system. Note the orien- SFH205 )
tation of the SFH 205 shown right as it is a little unusual. CONNECTIONS
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_PROJECT: Remote Control System

decoder PCB for the IR60. RLA 1 is the

ON/OFF O
OUTPUTY o +14v
'L:A; +
S -
4 €10
10u
=
c11 R22
D4 TR 1 220n ?02,3 2k2
12V |(6230
> 120R p
2 17 —
: NOTES :.
3 mn D4 1S 1N4001
o gg IS gczmv_
: 1S BC182L
o 15 V- DO——t s - N ’ J_1n0 1C2 IS SAB3209
e 680p 47k i R18 ]
1c2 . oxe ANALOGUE 2
BINARY CO—° 14 ' ~ANAA——t—O o 5TPuT
SINARY ‘ ANALOGUE 1 I o7, i
SELECT ouTPUT 4u?
outeuTs | BO—16 13 |
i
At 7 12 1 U
R24
12K
11} —— VOLUME !
R20 QUTPUT
RSV2 ; 6k8
OUTPUT 9 10 -
A SENS?‘I'SI7VITY
T £
. SUTRY + INPUT FROM
: PRE—AMP
R17
100k 100k 2175
i . . - - U/
Fig. 2. Full circuit diagram of the receiver/
[ov - " O

output relay.

: IT WORKS.__

Q4 (ON HEATSINK)

R25
1k0 D6

¥

-
C16

11

1000u
35V

15V
NOTES :
D5,6 ARE 1N4001
Q4'is 2N3054
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Fig.3. (left) circuit diag-
ram of the PSU for the

'IR60 system.




Next, build the pre-amp PCB as shown
on the overlay. The odd positioning of C1
on this PCB was caused by a last-minute
correction to our prototype: this mod is also
responsible for the two empty holes on one
side of the board. When construction is
complete you can fit the PCB into a screen-
ed case (dare we suggest a tobacco tin?),
which must be grounded to the zero volts
line. The infra-red detector (I RD1) can
either be mounted external to the case or
can be mounted on the inside, looking out
through a suitable aperture. Take special
care to connect | RD1 to the circuit in the
correct polarity.

Shown here are the three PCBs which com-
prise the IR60 receiver system.

Top: the preamp board.

Left: a PSU suitable for driving the system.
Below: the decoder board.

Finishing Off

Finally, build up the main receiver/
decoder board, complete with relay RLA.
When construction is complete, make the
supply connections to the board and the
pre-amp and connect the pre-amp output
to the receiver/decoder input terminal
using screened cable. Switch the unit on
and use your ‘scope to check that an
approximately 60 kHz clock signal (adjust-
able via L1) appears on the pin 3 of IC2.
You can also check that signal-input pin 15
is at 14 volts DC with half a volt or so of
noise (adjustable via RV1) superimposed
on it. If the two points above check out OK
your receiver unit is probably functioning
correctly.
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iRDIA |IRO1K

SOLDER TAG

MAINS
EARTH TO CA

These overlays are for
the PCBs in the re-
ceiver system. Ref-
erence to these and
the photos on the fac-
ing page should faci-

litate construction. ‘HET»;\OTSINK

._I_

Next month: Transmitter details,
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It’s faster and more thorough than classroom learning: you pace
yourself and answer questions on each new aspect as you go. This.
gives rare satisfaction - you know that you are really learning and
without mindless drudgery. With a good self-instruction course you
become your own best teacher.

Understand Digital Electronics

in the years ahead digital electronics wili play an increasing part in
your life. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career
prospects and increased you knowledge of the fast-changing world
around you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.50 iy Dinis 9%

This course is designed as an
1 introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the i
use of simple arithmetic and decimals 1.
and no electronic knowledge is

expected at all. The course moves
painstakingly through -all the basic

concepts of digital electronics in a

simple and concise fashion: questions

and answers on every page make sure

that the points are understood.

Everyone can learn from it - students, engineers, hobbyists,

housewives, scientists. Its four A4 volumes consist of:

Book 1 Binary, octal and decimal number systems; conversion between number systems;
conversion of fractions; octal-decimal convession tables.

Book 2 AND, OR gates; inverters; NOR and NAND gates; truth tables; introduction to
Boolean algebra.

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates; dual-input
gates.

1 Book 4 Introduction to pulse driven circuits; R-S and J-K flip flops; binary counters; shift
ragisters; half-adders.

DESIGN OF DIGITAL SYSTEMS £11.50

This course takes the reader to real s
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
"and goes into the subject in greater
depth. Ideally suited for scientists or Liees
engineers wanting to know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and

computer design.

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 stata and wired logic.

Book 3 Half adders and fuli adders; subtractors; serial and parallel adders; processors and
arithmetic logic units {ALUs); multiplication and divigion systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring, Johnson
and exclusive— OR feedback counters; random access memories (RAMs) and read only
memories {ROMs).

Book 5 Structure of calculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM: address decoding; instruction sets; instruction
decoding; control programme structure.

Book 6 Central processing unit {CPU); memory organization; character representation;
program storage; address modes; input/output systems: program interrupts; interrupt
priorities; programming; assemblars; computers; executive programs, operating systems and
time sharing.

.
Flow Charts and Algorithms

are the essential logical procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER’S GUIDE £3.75

explains how to define questions, put them in the best order and draw
the flow chart, with numerous examples.

Logic and
Electronics

e,

Digital Computer iter [ %

Microcomputers are coming - ride |
the wave! Learn to program.

Millions of jobs are threatened but
millions more will be createu. 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 with a unique style of
graded hints. In 60 straightforward
lessons you will learn the five
essentials of programming: problem
definition, flowcharting, coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy-eyed with your mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£7.50

Book1 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;
bubble 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

“If 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 éven help you understand the standard, dense, boring,
unintellible texts.’” New Scientist.

A.N.S. COBOL £4.40

The indispensable guide to the world’s No. 1 business language. After
25 hours with this course, one beginner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

GUARANTEE - No risk to you

If you are not completely satisfied your money will be refunded on
return of the books in good condition.

Please send me:-

....Digital Computer Logic & Electronics @ £7.00
....Design of Digital Systems @ £11.50

....Algorithm Writer's Guide @ £3.75

....Computer Programming in BASIC @ £7.50

....BASIC Handbook @ £11.50

....Fortran Coloring Book @ £5.40

....A.N.S. Cobol @ £4.40

All prices-include worldwide surface mailing costs {airmail extral
IF YOUR ORDER COMES TO OVER £18, DEDUCT £2

Cheques/PQ’s payable to Cambridge Learning Enterprises or charge
to Access/Barclaycard/Diners Club/etc
ACCOUNTNO ..o ivveieivenenanes o B X G SR 3 o sl o [ [ [t

Telephone orders from credit card holders accepted on 0480-67446.
Overseas customers (inc Eire) use credit card, or bank draft in sterling
drawn on a London bank, or International Money Order (add £1
handling charge.)

Name

Address. . ... T B T 3 colfhamins TR & 46T 6 & GTIO:

Cambridge Learning Enterprises, Unit 10, Rivermill Site, FREEPOST,
St. lves, Huntingdon, Cambs. PE17 4BR, England.
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MELODY MULTI-ALARM CHRONG

* Four Independent Modes
# Normal watch

* 24-hour musical alarm

* Second time zone

* Chronograph 1/10 sec

Melody test function, back
light and lots of other features.

A101
£17.95

£16.95
A62

DUAL TIME ALARM-
CHRONO
tncorporates high quaiity
SANYO module, hours, mins.,
secs., day, date, alarm,
‘chrono, dual-time, special
battery haich, mineral glass

oes front.

+ Ladiss’ Cocktail Wetch .. .......... £8.95
« Ladies’ Soler Alarm ... ... ... _... £11.95
*#Gent'e 8 DigitAlerm . ............. £9.85

* Gent's Memory Calendar Alsrm Chrono £21.85
* 24 Tune Electronic Door Chime .. ... £13.95
* Videomaster Compute-a-Tune: 3 octave keyboard;
replay with added musical effects . . ... .. £19.95
+Videomaster Star Chess ... ........ £59.95
# Datshase VideoGame ... _........ £79.95
S.a.e. tor leatlet and price list on video games.

GUARANTEE:

We will refund your money if not satisfied with our
goods (return goods within 7 days in good condition).
Al our prices are inciusive of P&P—no hidden extras

AKHTER

INSTRUMENTS LTD.
11-15 BUSH HOUSE
HARLOW, ESSEX CM 18 6NS
Ring on Cheap Rate 8 p.m.-8 p.m.

0279 414464

Codespees
Electnonics

P.O. BOX 23, 34 SEAFIELD ROAD, COPNOR,
PORTSMOUTH, HANTS. PO3 58J

8 DIGIT 0.1 LED. DISPLAY multiplexed, conimon
cathode 99p each. DIGITAL ALARM CLOCK MODULE
with 0.7°" display With data £6.89 each, 4 DIGIT
CLOCX LCD 0.5" digits, supphed with dota, £4.98
each. MMB318 digital alarm clock chip. with data,
£2.29 each. REJECT CALCULATORS Untested, but
good value fos spares. £2.50 each. LED WRIST-
WATCH (C Mostek MK5030, with data, 95p each
LED WRISTWATCH DISPLAY type DISS01. 0.1"
digits. with data 95p each. SUPER SAVER Purchase
an MKS030 and a DIS501 for only £1.50 the pair.
NOTE the MK5030 and DIS501 ase housed in a
‘legless ftatpack” style package and require some fairly
tine soldering. 20-KEY KEYBOARDS caiculator
keyboards, 2 for 99p (not for use with NORTEC4204
calc, chip). 4 DIGIT 0.8" LED DISPLAY common
cathode, with data £3.75 each. DIGITAL MUL-
TIMETER CHIP MM5330 IC to build a 4V digit
mulumeter, with data. £3.49 each. SUPER QUALITY
JACK SOCKETS 4" (6.35mm) jack sockeis, mono
23p each, sterea 2Bp each. SLIDE POT KNOBS
please stata colour required, 11p each. ROTARY
VOLUME CONTROL KNOBS nice siyle, 18mm diam.
Black with coloured cap, please state cotour required,
18p each. 10 LED DISPLAYS Untested material. 0.1’
digits, common cathode, 98p. 8 DIGIT 0.9’ LED
DISPLAY multiplexed. common cathode, S9p. 855
TIMER IC with data and applications booklet, 23p.
POLARIZING FILM max. 19’ wide. any length, only
2p per sq. inch. Any size cut. SLIDER SWITCHES 2
pole. change over. 15p each. PUSH BUTTON
SWITCHES spring loaded (momentary} with one n.o.
contact, 14p each. CALCULATOR CHIP Nortec
4204, 4 function and constant, with data, B0p. 2102
MEMORIES Dynamic memories for your micros. with
data 95p each. WRISTWATCH LCD, supplied with
polarizers and data sheets. 99p each.

NEW CATALOGUE (No. 7} NOW AVAILABLE.

SEND MEDIUM S.A.E. for YOUR FREE COPY.
POST AND PACKING PLEASE ADD 35p (OVER-
SEAS ORDERS ADD 80)

V.A.T.ADD 15% TO THE TOTAL OF GOODS AND
PP

FULL SATISFACTION GUARANTEE ON ALL
1ITEMS

ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%2in £3.00
with all symbols for direct application to
P.C. board. Individual sheets 30p each.
(1) Mixed Symbols (2) Lines 0.05 (3) Pads
{4) Fish Piates and Connectors (5) 4 Lead
and 3 Lead and Pads (6) DILS (7) BENDS
90° and 130° (8) 8—10—-12 T.0.5.
Cans (9) Edge Connectors 0.15 (10) Edge
Connectors 0.1 (11) Lines 0.02 (12)
Bends 0.02 (13) Quad in Line.

FRONT AND REAR PANEL,
TRANSFER SIGNS !
All standard symbols and wording. Over
250 symbols, signs and words. Also
‘available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price
£1.20.

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 numerais Ysin kit or '4in kit. £1.20
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. ETIS

46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

The Thandar 10MHz Portable Oscilloscope

A low weight, low power Oscilloscope
that provides workshop facilities but
£139.00 + VAT

with true portability
The Thandar Portable Oscilloscope is a

breakthrough in development. Now, for the first
time, every engineer, service-man and technician
can carry with him this piece of electronic test gear
weighing less than 2 pounds, yet having the
performance of most standard bench oscilloscopes.
The Thandar Portable Oscilloscope is less than 2”
thick. It is based around a 2” diagonal CRT and
has a 10 MHz bandwidth with sensitivity down to
10mV per division. Full trigger facilities are
provided, including Bright Line Auto with TV Line
and Frame positions. The superb ergonomic design
of the Thandar Portable Oscilloscope enables it to
be carried in a briefcase or toolkit. it can be held in
one hand or operated whilst hung around the

neck,

Send now for further details or call at your local

Thandar Stockist.
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Sinclair Electronics Ltd.,

London Road, St. Ives.
Huntingdon, Cambs., PE17 4HJ.
Tel: 0480 64646. Telex: 32250
Sinclair Electronics Ltd. reserve the right to alter

pr‘ices and specifications on Thandar equipment
without prior notice.

TO ETI 2
Sinclair Electronics Ltd,
London Road, St.lves,
Huntingdon, Cambs, PE17 4HJ.

Please send me further technical
information, price list and stockist list of
the Thandar Portable Oscilloscope. | am
also interested in

I Digital Multimeters

Pocket Multimeters
Pocket Frequency Meters

Name:
Address:

| |
| thandar |
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It affects all aspects of electronics. It is a fundamental concept as basic as
ABC to a physicist and this is the easiest way to find out more about it.
A Lipson explains.

v
iy
i

Y

confess | do) have probably heard of Heisenberg’s Uncer- ;
my.

tainty Principle at some time or other, but the vast majority
are, if you'll pardon the pun, very uncertain as to its nature. Well,
never fear; a paragraph or two hence you, too, will be able to
confuse friends, relatives and the cat....

Exactly Where?

The uncertainty principle as such was first stated by a German
physicist, Werner Karl Heisenberg, in the late 1920s. He said,
essentially, that it is impossible to measure both the position and
momentum of particle simultaneously. Now this wasn’t quite such
a stupid statement as it sounds - what he actually meant by this was
that, in measuring either the position or momentum of a particle,
you must necessarily be affecting the other in a way which is
unpredictable and, in the case of small particles sucH as electrons,
significant. At this point the reader may feel inclined to cry out ‘Ah,
but I can tell exactly where something is just by looking at it and that
doesn’t affect its momentum, does it?’. Well, sorry to disappoint
you, but you’re wrong on two counts. You cannot tell exactly where
something is just by looking at it - there is a slight uncertainty of the
order of the wavelength of the light you are using - and even looking
at a thing does affect its momentum. Light, you see, is made up of
particles. In order to look at an object, it is necessary to bounce -
some light particles - called photons - off that object. Now these
particles carry momentum, and so when they bounce off the object,
they must necessarily change its momentum, as well. For normal
objects, as large as the ones we're used to, this doesn't make a lot of
difference, but if you start working on the atomic scale, with elect-
rons, etc, then a photon or two can make a lot of difference. Before
we say any more, let's have a look at the basic equation that
Heisenberg actually used (No need to get worried - it's the only
equation we'll see, and isn’t all that difficult to understand). ‘ AR £ T r

Most people who read a lot of science fiction (as | must

a0 —
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Energy and mass are equivalent. The position of a particle, therefore
cannot be measured with absolute certainty. There must always be an

uncertainty of Ax in the measurement of x.
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In this equation, the symbol Ap stands for the uncertainty in the

momentum of an abject, Ax stands for the uncertainty in the

object’s position, the symbol h stands for a constant (known as
"Planck’s Constant’) and the symbol 2 means ‘is at least as big as’.

Heisenberg said, then, that if we find the product of the uncertain-

ties in position and momentum, then they will be at least as big as ,!.
which has a value of about 1.05 x 10-34 joule seconds. (Exactry-
why it is measured in units called joule-seconds is rather irrelevant
to the present discussion, so we shall leave it for some other time).
Now, as you can see, this is a pretty small value approximately
given by a zero followed by a decimal point and thirty three more
zeros before we put a 1 down. This explains why we do not see the
effects of the uncertainty principle in real life - given the uncertainty
in position or momentum of an object that we have found experi-
mentally, the uncertainty in the other can still be incredibly small.
Let us take the case of the magazine you are presently holding. We
will suppose, for the sake of simplicity, that, using a very good
microscope you can measure its position accurate to within one
wavelength of light, or about 0.00005 centimetres (which is about
as accurate as you could get, using light). Then we find from the
uncertainty principle that the magazine must have a momentum
whose uncertainty must be at least ___h_ or about
0.0000000000000000000000000002 kg m s 2_",‘ X

Speedy Accuracy

In other words, the most accurately you can measure the
velocity of this object will still give an uncertainty of approximately
0.000000000000000000000000001 metres per second. This isn’t
much..... no wonder we don’t notice the effects of the uncertainty
principle in everyday life - they are too small! it's a different matter
on the atomic scale, though. Suppose we want to measure the
position of an electron accurate to, say, the width of an atom. if we
work this one out (in case anyone out there does want to, the width
of a hydrogen atom is about 1010 metres, and the mass of an
electron is 9 x 103! kg) we find that the uncertainty is something
pretty big - roughly a million metres per second. As a result, while
the uncertainty principle seems to have little direct use in our lives,
it is pretty important to physicists!

Effective Measurement

In fact, once you start thinking about it, all the uncertainty
principle says is that it is impossible to measure something without
affecting it in some way and this is almost common sense. As we
have seen, looking at something to check its position must necessa-
rily affect its momentum. It is impossible to measure the voltage
across, say, a capacitor, without removing a little of the charge, and
so lowering the voltage. You cannot check the pressure in a car tyre
without the gauge you use removing a little of the air, and so on.

Impossible Position

Heisenberg’s Uncertainty Principle is that it is impossible to
measure position or momentum of an object without affecting the
other in a random and unpredictable way. In the same vein, Albert
Einstein once proved from the uncertainty principle that it is impos-
sible to measure both the energy and time involved in an interac-
tion. This is rather less obvious than the other cases we have
examined, but it is indeed so.

How Smart Is Alec?

The uncertainty principle, then, means that we can no longer,
_in physics, talk of the exact position, momentum, etc of a particie;
we can only talk in terms of probabilities - where a particle is likely
to be, what the average velocity of a bunch of particles is likely to be
under gi;/en circ(;Jmstances, and so on. That is, until some smartalec
comes along and proves it all wrong...... E-"
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7 | WHAT 70 LOOK EORMARD 7O
N OUR NEXT ISSUE!
X% | ON SALE MAY 20

DESIGNERS HANDBOOK

Now this is the one that even we’ve been waiting for. Many is the rainy Sunday that has passed with the
enthusiast huddled intent over his workbench. Many too are the times he has howled loud into the storm -
when a project fails to operate for the want of one small piece of circuitry to link this with that or that with
this, that or the other.

Information to allow him to design his own circuits quickly and simply is sadly lacking. Books take
everything too seriously and at too much length. Looking anything up takes hours — by which time the
rain has stoppedand . ... ..

Next month we present our Analogue Designers Handbook from the man of many nodes, Tim Orr. He
presents the quick and easy way to amplifiers, filters, oscillators etc. etc. — and they’ll be all your own
wark! Can you afford to miss it?

DRUM SYNTHESISER PROJECT

No, | don’t believe you've never heard one of these. Just about every single produced in the last millenium
has those noises all over it. You know, those noises — the ones that sound like a cat being stepped on
backwards at great speed.

If you really don’t know what we’re going on about you’d better read ETI next month hadn’t you?

HOUSE WIRING

So you think you knew how it’s done eh? Just wait until you pull the bathroom cord one day and the
toast pops up: switch on the hall light only to have the TV burst into life . . . . ... Before long the house

is a mass of ripped out wiring and is echoing to the sound of slamming front doors as enraged spouses storm
into the sunset. Don’t do it until you've read our superb article from Ray Marston next month!

FM LINE DISTRIBUTION

Have hi-fi in any room in the house without extra wires. Superb sound that foliows you around. Uses the
mains to (safely) distribute an audio signal anywherethe wires are connected to. The answer to a million
prayers!

TAPE RECORDER RESPONSE OPTIMISATION SYSTEM

It’s one hell of a title for an extremely straightforward little device that will allow you to optimise bias

conditiops on any tape recorder. Works with a minimum of fuss and doesn’t cost more than the Empire
State Building to construct.

ANTI-MATTER

Better forget the Star Trek reaction pods. Throw away the tickets to another Universe. Instead read our
explanation of the real truth (?) behind around and for anti-matter.

Articles mentioned herein are in an advanced state of preparation, however, circumstances may dictate charges to the final contents.
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ProtozBoard

Now circuit designing is as Lo/ AT \_.. f % 0'%
easy as pushing a lead . '/ , s
intoahole. ..
No soldering
No de-soldering

No heat-spoilt
components

No manual labour
No wasted time__ﬂ

For quick signal tracing soor o e
MODEL SOLDERLESS| CAPACITY UNIT INC P&P | OTHER
and CiI'CUIt m0d|f|cat|on NO NO TEPOINTS |0apnDiPs)|  PRICE 155, VAT | FEATURES
For quick circuit analysis and e 1B ) B (o | aani
i i 3 I PBIO1 0 i .
diagramming . ¢ |mice | 20 | w2 | zpes | v
With or without built-in regulated power supplies 5 |PB103 | 2250 | 24 | 3445 | 413
. . 3] PB 104 3060 32 4595 54.56
Use with virtually all parts — most 7 |PB2os | 2250 | 24 | 5515 | 6514 |[sv@A
. . . 8 | PB203A 2250 24 74.70 8763 |5Vt 15V
. .| 5 &d
plug in directly, in seconds 9 |PB203AK| 2250 | 24 | 5000 | 6957 |sve 15y
» & Kil
Ideal for design, prototype and hobby !

Tomorrows tools for todays problems
CONTINENTAL SPECIALTIES CORPORATIONT™ C'5'c (k) L, Dept 90U Shie Hil Industrat Estate, Unit 1. Saffron Walden Essex CB11 3AQ

Qnty Rea]»]anty Reg]anty Real 4 [Qnty Req] <[Gnty Reaj aJQnty Rea] [ anty Reqf g|Qnty Real | Qnty Req
| [1[Eresjolon Refajony Reafy fonvRedls 6 7 e |
I Name ] . Address l

C.S.C. (UK) Limited, l I enclose Cheque/P.0. for £ - ) or debit my Barclaycard, Access, l
Dept.9U Unit 1, Shire Hill Industrial Estate, | American Express cardno exp. date |
Saffron Walden, Essex. CB11 3AQ. | FOR IMMEDIATE ACTION — The C.S.C. 24 hour 5 day a week service | For FREE
Telephone: Saffron Walden (0799) 21682 Telephone (0799) 21682 and give us your Barclaycard, Access, catalogue
Telex: 817477 I_Amencan Express number and your order will be in the post immediately | tick box D-I
. . D S EEE EEn TR D BT e S D SR e SEN EED e
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UDIOPHILE

What have lovely Latin ladies got to do with metal? What has D-day got
to do with hi-fi? Confused? You won't be after this month'’s episode of.. .
Audiophile. Ron Harris tries to put some iron in his system with

Sony’s new TCK 551T

Tuesday.
‘Metal’ said the voice on the phone.
“Well no=one’s perfect’ said | defensively.
‘Nono metal tapes’ said the voice hurriedly.
*Plastic poodles’ said | not wishing to appear dim.
“Why did-you say that?’ enquired the voice, a little hurt.
Pdunno, seemed to fit somehow’ said |, reddening rapidly.
‘book here, if you persist upon being sifly...........
~ “You started it mush, What metal anyway?........ ' that was the
magic question and the golden key to communication. It transpires
that thewoice belonged to Mr. Sony (UK) wishing to discourse upof
the subject of iron tapes and machines to play them on. Our
telephone operator introduced him as a, quote, geezer wotwantsto
ifon sofmeit art wiv yer, unquote. Articulate our switchboard.
Despite this highly inauspicious genesis the word about heads
topassferricsubstancesacrossat 1/78 IPS managed to find an edito-
tial lfjar and this month’s Audiophile came, screaming, into the
warla.

Some Sony Day

Asthe sidehead says the machine I'm looking at is a new modet
from Sony, the TCK55 1I. One of a range of metal-ready decks. Sony
get themselves a fair few mentions herein, simply because they

1ave a superb PR department and make some excellent hi-fi (or is
that the influence of the PR men again?). Whenever we've needed
sormething quickly (which is always) or have cried out into the night
for assistance, they have been one of first people to put out a helping
hand - so once I had decided it was time to take a look at reasonably
priced (ie. less than a Rolls) example of this new fangled metallic
fhachinery it came as no surprise to find them ready and able to help
atshorter than short notice.

Itwas also they who gave birth, in this country, to the Elcaset - a
tape format much beloved of this particular editorial personage.
find it hard to forgive you lot out there for killing it off the way you
did. Why did not hordes of you besiege hi-fi shops and hand oves
vast sums of money to procure an EL7? It was a magnificent mediurm
and one that | will long defend as having been all that cassettes were
supposed to have been.

Still, people see things differently | suppose. | dare say that
there is one Englishman, somewhere, who remebers D-day for
walks in the park, kisses in the sunshine and falling gently in love
with a beautiful Latin lady over a candlelit dinner, treasuring the day
for the warmth in her eyes...

Switch In Appearance?

Metal tapes look set to provide that vital step-up in cassette
performance that has been missing so far. At a price. Their transient
handling and H.F. extension is far enough superior to the more
normal oxide blends to be acknowledged as a new standard of
performance.

It all started with a phone call one dark and rainswept
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Itisthe factthatmuch higher levels of signal canbe recorded at
high frequencies {over 6 dB at 15 kHz) for the same distortion figure
that gives the new forrhulation a much ¢leaner top end performance
and transient behaviour. Distortion overall should also be lower.

Equalisation for the new type has been standardised at 70 u§
{the same curve as for Crl, tapes) but bias has to be around 10 4B
higher, due to the iron’s much bigher ceercivity, Etase Treads tao
must therefore be eapable of more ‘muscle’ to achieve a satisfac-
tory "wipe-out’.

This extra electronics tmanifests itself, as usual, as an extra
switchonthe frontpanel! tnthe case of TCK55 i considered treve an
extra slide position on both the bias and equalisation selectors.

Facilitating Uses

This machine offers 2 goodly number of features, for its price,
and one of the nicest is called 'AUTO-PLAY’. Pressing both the
Rewind and Play huttons causes the machine to rewind to the start
of the tape then begin playing automatically. No more standing by
the deck counting down the seconds while your tea goes cold.

Of course if we could all remember to reset thie memory to 00D
every tirne, then thatfunction could serve this requirementton, but
do we? No chance! A simple and useful addition then, and like ali
the best ideas obvious once you see it!

Metering too is well thought out here. Normal VU mieters
monitor each channel for average readings and a centre bar of LEDs

, feads peak fevel. Between the twait is easy to obiain a gaud sefting

- and to see how woefully slow VU meters are! With mxtal tapes
you set higher than narmaily and peaks up te +4 dB produced no
audible distortion or compression, thereby proving both the tape
and head circuitry.
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This is the fateful machine itseff. The remote control unit (RM50) is shown plugged into that
which it is supposed to be plugged into. Control is by DC voltages passed via the cable to the
solenoids controlling the functions. Very useful too if your legs have dropped off, or are just too

The control panel is
solonoid operated and
full remote control is :
thus possible via a hand-
held function selector
(RM-50) which
front panel. This is an extra and
costs around £20, but is worth it if
you're as lazy as | am.

The controls work smoothly and positively and | could not
possibly fault them. Somehow though | didn’t like them at all. No
criticism implied they were just not to my taste. :

As usual with this company’s offerings the whole r
operates with a smoothness and efficiency that is totally pron
nal. ltmakes me almost wish a button would drop off or somett -
anything to show some fallibility in those inscrutible Or :ntal
designers.

¥ "k&i
-"r";@‘

Mute Point

Another unusual feature is the ‘REC. MUTE which provides for
four-second blank periods to be inserted into the recordings auto-

ETI MAY 1980

idle to get up to push the buttons. The cable is more than long enough — unless you happen to
. inhabit the Albert Hall.

matically. Sony say it is useful for removing radio commercials and
the like. | contend the point not at all, being totally confused by the
thing. _

Making recordings on the TCK55 II proved to be very easy
indeed, with the LED metering quickly proving its worth in use. |
tried the machine with a wide selection of tapes, from Sony’s own
new AHF and Metal to TDKs SA and MAR formulations. Generally
speaking the best results came from their own brand and Maxell.
EXCEPT when | reached the iron settings. More of that in a moment.

Wow-What Flutter?

On test the TCK55 Il came out very well indeed. Taking an
extract from the results:- (overleaf)

Far left: a close-up of the metering provided on the TCKS55 Il and the
control panel beneath it. Note the LED column which reads peak level
better than meters ever could. Not a new idea, but well executed here,

Left: the bias and equalisation controls. Sony provide a useful table
which gives recommended settings for a wide variety of tape types

in their instruction book. The numerals on the panel refer to this
table. Strangely my sample of the machine seemed over-biased for
Sony’s own metal tape, preferring instead TDK’s formulation. There’s
loyalty for you!

&



Above: oh how unfair! The TCK 55 Il stripped naked before the world.
PCB construction is to a commendably high standard.

TABLE ONE :— TEST RESULTS

Input sensitivity (line) 90 mV

Wow and Flutter (DIN) +0.08%

Frequency response:-

TDK SA tape 30-16 kHz +2dB

SONY AHF tape 33-15kHz +3dB

SONY METAL tape 40 - 15kHz +4dB see text
TDK METAL tape 26-18kHz +2dB see text
MAXELL UDXL 1 tape 30-16kHz +3dB

MAXELL XDXL 2 tape 30-16kHz +2dB

Spooling time (C60) 1min. 4 sec..

Distortion (333 Hz):-

METAL tape at Dolby level 0.9%

SONY AHF at Dolby level 1.6%

Dynamic Range (TDK METAL) +67dB

S/N ratio, Dolby on, TDK METAL, (10 kHz) -64dB

| don’t propose to spend weeks mulling over those figures, just the
interesting ones need to be mentioned. Firstly that W/F rating 1|
didn't believe and so | did it again. OK so now | believe it. Just. It's
pretty good!!! :
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| am surprised by the Sony metal tape results and would listen
to claims that | had some bad tapes. TDK metal performed superbly
at all times.

Using TDK metal really showed what a difference this tape is

apable of making to a sound system. With care taken in the
recording stages this £200 cassette deck produced results that were
all but indistinguishable from the original disc. There remains none
of the tell-tale compression, dullness or lack of life that would
betray an average recording.

This is not the first metal deck I've listened to, but if one
includes the price in the consideration, then it is certainly the most
impressive. Even a year ago this standard of sound from a cassette at
£200 would have been nonsense, an ad. man’s dream.

Sound Out

I ¢ompared the TCK55 Il to an EL7 Elcaset machine and a
Revox B77 reel-to-reel and on sound alone it was difficult to tell
them apart. The Revox was running at 7% ips and undoubtedly
turned in the most accurate reproduction of the three. It would,
however, take a good pair of ears and very high quality source
material to allow it to be reliably distinguished from the far cheaper
TCKS55 Il. Even then only on a good day with the wind in the right

direction....
 would very much like to lay hands and ears on the TCK75, a

machine which a little bird tells me is better yet and more versatile,
albeit at higher cost. However, there can be no doubt that the
TCK55 i itself is an imposing statement of the quality reproducable
from the (high price) medium of metal tapes. It performs exceeding-
ly well on the more mundane formulations too and can be highly
recommended to anyone in search of a tape machine to add to his
domestic sound system.

Moaner’s Return

Following my moan in the February issue about the non-avail-
ability of racks for Pioneer systems (unless you want to shell out a
few hundred pounds for a complete system) | had a few interesting
phone calls. It seems thaf Britain, for the time being, is the odd man
out as far as Pioneer racks are concerned. I'm told that most Euro-
pean countries will supply Pioneer racks as separate items. How-
ever, if you have problems with the foreign lingo, why not go west,
young man? If you sheuld find yourself in the Republic of Ireland in
the near future, make a bée-line for 41 Fitzwilliam Street in Dublin.
There you’ll find the emporium of Radio Import Ltd, who will be
more than happy to flog you a brand new Pioneer rack on its own.
Get in touch with them for latest prices, but as a guide the Rolls-
Royce of the range - the CB 900 - will set you back a shade over
£100. Sounds expensive, but a CB 900 from Pioneer on this side of
the Irish sea will be around £90 when it finally becomes available -
in about three months. lan Graham

®
Let Us Say

Below an epistle from a man of taste who is undeservedly
threatened by his own brother due to an unsatiable craving to play
bass guitar. There are problems, however. Read on....

25th February 1980
Dear Audiophile,

| have an electric guitar which | intend to ‘play’ through my
brother’s Hi-Fi system. However we have been told that to do so will
damage the Hi-Fi.

Is this correct? If so what can | do about it? At present my brother
brandishes a length of lead plumbing whenever I pick up my guitar -
other people only do this when I touch the strings.

ETI MAY 1980



NEWS: Audiophile
| “YOU HAVE BEEN WARNED”

While on the subject, how about a project for a guitar practice ERdlan IS It vauliSalla
amp - with a headphone output for the sake of neighbours’ sanity?

Finally, we entirely agree with your opinions about Felicity I-DNG RANGE SUPER

Kendal. We strongly suggest that you attempt to have published the SNOOPE R
enclosed picture. This will help convert those unbelievers who may
have been uncopvmcgd bY the previous phOtO - A commendable Easily fitted—no difficult wiring—plugs into your cigarette lighter socket.
effort but not as fine a likeness as she deserves. Know what lies ahead with your LONG RANGE SUPER SNOOPER Radar
n Detector — simply the best there is.
Yours faithfully, Recommended by ‘Motor’ Magazine 5 May, ' 78.
L Rickwood. £132.00 inc. VAT.
Norwich
26th February 1980
Dear Sir,

Bass guitars and hi-fi don’t mix. Sad, but true. Attempts to replay
said stringed thing in this manner will probably result in one wall of
your room being re-papered with a pair of speaker cones.

Good for the decor but lousy on the music. This is due to the
amount of energy that the guitar will produce and the shape of the
note. With no processing. i.e. recording, disc cutting etc. etc. (and no
automatic level control!!!) you are more than liable to blow the bass

Send your cheque or use Access Card to have your Long Range sent by
return,

Sole importers

speakers straight out of the cabinets. AUTEX

As this is the point at which | suspect your kin will begin to
rearrange your anatomy this is a Bad Thing. By all means use a pair of INTERNATIONAL LTD.
good dynamic headphones with the amplifier - this you will not 1-3 Lancelot Road
damage. The headphones should survive better than your ears and are Waembley, Middiesex HAO 2DG
therefore safe! 0RO (RS,

1 enclose a circuit for a practice amplifier we haven’t gotaround to Nams
publishing, but which Hobby Electronics shortly will, - it might in- Address

terest you more than that length of lead plumbing. Buy yourself a
12" . a Ve
g 12 PA speaker tO gO Wlth it The Advertising Standards Authority have told us to advise purchasers that a licence is required for the

As to a better Pidure Of Felicity......... ETI use of this device. However. technically this unit is a radio receiver within the meaning of the Wiraless

Telegraphy Act 1970, Sec. 3. Should you inadvertently receive signals other than amateur transmis-
sion, the unit must be disconnected.

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc
Minimum & Sub Miniature N 50 VOLT (Pri: 220-240V)
Milli- Ref. Price Sec: 0-19-25-33-40-50V
ampe  No. £ pap Ref. Price
Voits Amps No. £ PP
3.03 200 238 2.55 .65 0.5 102 3.55 -85
0.6, 0.6 1A1A 212 2.95 .70 10 103 455  1.00
909 100 13 2.26 65 20 104 728 115
0.9.0.9 330330 235 2.10 65 3.0 105 8.65  1.15
089, 0-89 500500 207 2.70 .70 4.0 106 1080  1.25
089,089 JA1A 208 3.80 .70 6.0 107 15.08 1.45
015,015 200200 236 2.10 65 8.0 118 20.18 1.65
020, 0-20 300300 214 2.70 85} 100 L] 2406 215
20-120-12-20  700(DC) 221 3.45 .85] 60 VOLT (Pri: 220-240)
0-15-20,0-15-20 1A1A 206 4.65 1.00f] Sec: 0-24-30-40-48-60
0-15.27,0-16.27 500 500 203 4.00 85 Ref. Price
0-15.27,0-15-27 1A 1A 204 6.05 1.00§ Amps  No. £ P&P
12 AND/OR 24 VOLT . b 300 .S
Pri: 220-240 Volts : i 100
20 127 750  1.15
Amgs Price 30 125 11.06  1.25
12v. 24V Ret. £ PLP 40 123 1230 1.45
05 025 111 228 70 5.0 40 14.10 155
10 ?As 2;? ;.;g 85 6.0 120 17.65 155
2 - -85 AUTO TRANSFORMERS
g g ;g :gg gg Input/Qutput Tapped O-115-210-240V
8 a 108  7.40 1.15 va Ret. Price
0 5 72 820 115 (orss) Mo o TR
12 6 116 8.80 1.15 2 il latos T
16 8 17 10.80 1.25 Y G e oo
20 10 115  13.80 1.45 | hy :
30 15 187  16.80 145 e e
60 30 226 3330 1.75 l5:20/0:220:240V,
300 53 1005 115
30 VOLT (Pri: 220-240V) 500 §7 10.80  1.45
Sec: 0-12-15.20.24-30V 1000 84 1868 155
o Price Also 1500/2000/3000VA
Amps  No. £ PaP MAINS ISOLATING (Centre Tapped &
0.5 112 2.80 .85 Sereges) Sec: 1207240V
10 79 3.55 85 ri: 120/ 240V e
2.0 3 555 100 va Rof. Price
3.0 20 6.25 115 (Watts)  No. £ 1414
o 2 658 R0 60 149 8.65 1.00
o ek aiss i 100 150 7.56 1.25
60 Ty J3i0E e 200 151 1108 1.25
a0 8 T30 e 250 152 13.26  1.45
10 e JeisE. s 350 153 16.25 155
- - 1000 156 3708 3.5
Please add VAT at 15% 78 Willi
Barclaycard and Access facilities a William Street
available Herne Bay, Kent
\ Trade and Education Welcome Heme Bay 64586
47
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e cheapest way to |!0 to your computer, 80
column high quality printer, friction feed, serial
ASCll in and out, R§232, feather light keyboard,
and inbuilt 8 bit paper tape punch and reader.
Supplied in good condition with interface data
and accessories but untested, unguaranteed.
What more could you ask for.

17 Paper tape 75p per roll + pp 40p.

HURRY WHILE STOCKS LAST.

Just arrived @ VDU with a green screen! As yet no
time to obtain full details but we'll make a start. Made
by the famous Ventek Co. They have the following
spec. 12” monitor, 24 lines x 80 characters, upper and
lower case with descenders, 85 plus keyboard,
numeric keypad ASCIl, RS232 serial interface,
adjustable baud rate, full cursor control, edit function,
character(s) flash function, etc, etc, latest technology
used, mostly 74LS with plug in dynamic rams,
supplied in 3 grades

Grade | complete tested and working £276.00 + VAT
Grade 2 complete less some keytops £250.00 + VAT
Grade3 conditionasseenordescribed £175.00 + VAT

Althoughgrade 1 sold working no guarantee is offered.
Carriage extra. New rams available 95p each. P.S
Anyone with circuits or manuals please contact us.

HY GRADE SMOOTHING CAPS

DATA ORA

RACAL C10 “Supergrade’* cassettes complete with library cases

66p each 10 for £5.45
VERBATIM 5} soft sectored mini disks £

OPTQ :
TIL 302/MAN 7 7 segment LED readout
common anode direct drive {via
resistors) from 7447 £1-10 each

TiL 119/0C72 Darlingtan opto

isolator 3 tor £1-00.

TIL305 0.3" 7 x 5 matrix LED
alphanumeric readouts £3.75 each

PHOTO TRANSISTOR
Fairchild FPT-100 NPN silicon 30v
25ma. 4 for £1.01

0

All1.C.’s and Transistors by
well known manufacturers and tully
guaranteed. No fall outs. Comprehensive
dataon).C.’s 15p per type.
2N4351 N channel MOS FET
2N4352 P channel MOS FET
60p each £1.00 per pair.
HIGH VOLTAGE NPN POWER
SWITCHING rransistors BVcbo 600v
BVceo 500v BVebo 15v 1¢ 5 amps
Pc 125 watts HFE60 typ 11 2.5 mhz
ideal invertors, etc. TO3 £1.60 each
4 for £5 40.
BF258 NPN 250v @ 200ma 45p each
3 for£1.08.
I.R. BSB012 5 amp 100v bridge rec
P.C. mount long leads 35p each 4 for
£1.08.
1N4998 4 amp 100v P.C. mount diades
long leads 14p each 10 for £1.10.
LM309K +5v 1.2 amp regulator £1 10
each 6 for £5.35,
2N1671B unjunction 450mw 30v 48p
each 3 for £1.00.
IN4004 SD4 1 amp 400v diodes 7p
each 18 for £1.00.
I.R. 12 amp BRIDGE RECS. 400 volt
£1.25 each

POWER OARLINGTON SCOOP!

MJ1000 NPN 60v 30w 8 amps T03 %5p each
2NB3I85 NPN 80v 100w 10 amps T03 £1.25 each
MUJA030 NPN B0y 150w 16 amps T03 £2.25 each

|

typ<s,

In stock now

D transformers,

3.45 each 10 for £31.63

equipment, I.C.'s. to
transistors, mMicroswi
other stock lines J

t, MICIOProcessors. tele
opes, sig. gen’s, Mo
ents, variacs, keyboards, .
p-assemblies + thousands o
ge, is

test equipmen
power supphes, sC
ols, compon:
tches, V.D U's su !
ust a mere traction ot our vast ran

00's of bargains for callers

tors, penpheral

S.CR.
2N3001 30v 350 ma T018 22p each 6 for £1.00
2N5081 60v B00ma TD18 27p each 4 for £1.00
2NAAR1 50v B amps T0220 45p each 10 for £4.00
C1086D1 400y 5 amps T0202 55p each 10 for £5 00

TRIACS
G.E. 12 amp 600v T0220AB 35p each 10 for £8.75
E.C.C. 1.6 amp 4D0v T05 38p each 3 tor £1.00
AEL 10 amp 400y ready mounied on 23~ x 23
heatsink £1.00 each 4 los £3.75
LOW PROFILE I.C. SOCKETS
14 D.LL 14p each 8 for £1.00
16 0.L.L. Gold Plated mil, grade 22p each 6 for £1.0(
220.1.L. 27p each 5 tor £1.00
24 0.1.1. 35p each 3 far £1,00
. OTHER GOODIES

AF279 low naise P.N.P. germanium up to 780MHZ/
32p each 4 lor £1.10
2NES43 RF. output 40 voits. ) watt up to 1000MHZ
T.0.5 55p each 10 tor 500
2NAJB4. WNT20F.E.T. wransistor 37p each 3 tor £1 90
LM3BONISLE ! 'a NLL 2 watt AF amp B0p
each 8 for L
CA30788 OC
£1.00 each 3
CA3D11 20 MH: widenond amp T039 case b+
each 2 for £1.00
TMS3114 OUAL MOS 128 bt static shitt re, OC
2.5 MHZ £1.50 each 4 for f4 25
NESS5 10 for £2.55
GEA24 zero voltage switch, triac SCR reiay diver
T0S can £1,10 each 7 for £6.50
FSA2719 8 independent diades IN4148, iN914
type in 16 0.1.L. pack 38p each 3 for £1 00
FPQ3725 4 NPN 50v 500ma transistars in 14
0.!.1. pack 70p each 2 lor £1.00

:tferential cascode amp

A displayed below 1

again : purchased a large quantity of C.P. Clare top quality keyboard |
Reed switches + full QWERTY Keytop sets and thrown in a PCB to enable you to
customise the keys just as YOU want, just add and wire an encoder chip and you can
arrange ASCII, BAUDOT, anything to a quality keyboard which would normally cost
around £100.00! Suppiied with layout and assembly info. at only £26.99 + .

MULLARD - PLESSEY - MALLORY - SPRAGUE

1500m 100v 60p* ] 3300mt 40v 50p
3300mf 63v 70p* | 1mt 600v MYLAR 28p
10.000mt 15v £14 {22,000mt 16v £1.104
100mf 250v45p [ 2100mf  200v £2.50+
*Ex equipment tested +P.P. 40p

SEMICONDUCTOR
‘GRAB BAGS’

Amazing value mixed ssmiconductors, include

transistors, digital, linear [.C."s, triacs, diodes, bridge

recs. etc. etc. Ail devices guarantesd brand new, full

spec. withrmanufacturers markings, fully guaranteed
50 + BAGf2.95 100 + BAGS£5.15

Koep your squpment Cool and Reliable with our fested ex-equipment
“Muffin Fans” aimost silent running and easily mounted. Available in
two vokages. 110 V.AC. £5.05 + pp 65p OR 240v A.C. £8.15 + pp
O6p DIMENSIONS 41" x 41" x 11 .

D

10 aur massive bulk purchasing programme
which ensbles us 10 bring you the hest possible
bargaing, we have thousands of |.C.'s Transistors,
Relays, Cap's.. P.C.B.'s, Sub-assemplies, Switches,
etc. etc. surplus to our requirements, Because we
don't have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 r'mes what you
pay plus we always include something from our ads
for unbeatable value!! Sold by weight

7IbE 525+ pp£1.25 141 £ 7.95 + pp £1.80
281h £13.75 + pp £225 56 £22.00 + pp £4.75

Intertace your MPU eic, with the outside world made
by the femous “Astraiux’’ Co. They coneist of a
ministure plastic module with mounting holes con-
taining o reed relay for isolation, choke and triec.
12-20 volts D.C. st a few mitismps enabie on/off
control of A.C. loads up to 10 amps| The 10 amp
version shouki be mounted on a heatsink. 100’s of
uses including power control, lighting, etc, stc.

Dimensions: 4amp, 13 x 1" x§". 10amp, 1§ x 1} x1".
4amp£1.45 10 amp£2.10 complete with circuit

PLESSEY EDGE STACKABLE DECADE THUMBWHEEL SWITCHES. Goid

plated contacts dimensions 2" x2 x§ 85

Miniature Continantal Series 12VDC 4c/o plug in relays £1.30 each

Greenpar 500 BNC Chass. socket single
C80 Audio Cassettes screw type constr

Bulbs 24v 14 watt white frosted S.B.C. B for £1.00.

Bulbs 12v 100 watt clear, base similar S.

S$.B.C. Bulb Holders All steel cad. plated panel mount easily fixed via nut and

round hole, ideal disco displays, scoreboal

VMOS VMPI Siliconix T03 power FET 0-
from CMOS etc, £1.50 each, full date 30p.

Heavy Duty Flat tnsulated Earth Braid

in heavy clear PVC sheath 50p per metre. £6 for 15 mretres + PPE1 per 15 metres

BULGHN miniature B way male chassis m.
60p each, 2 for £1.10.
Red L.E.D.’s full spec. 0.2 14peach, 10

Red L.E.D."s!0.125" 10p each 10 for 80p)
Dynamic Stick Mics 6002 with built in on/ off switch-complete with lead and

min. jack plug £1.15 each. 10 for £10.00.
TOS5 HEATSINKS " Thermaloy” black an
type 18p each. 8 for £1.00.

HARDWARE PACK Don't be stuck for t

contains B.A. Metric, Unified, Self Tap,
etc. Nuts, Bolts, Screws, Washers, etc.
in Brass Bronze and Steel. All steel items
plated. Average contents 400-600 pieces
Sgld by
weight,

p each 8 for £5.35,

hole fixing 65p
uction 45p each 3 for £1,00

B.C. 45p each

rds. etc. 4 for £1.10.
60v, DC-200 mhz will drive direct

100-200 amp braided tinnad copper
ount socket and matching free plug

forf1.25

odised press on aluminium finned

he right nut and bott for the job Pack

HOW TO
GET HERE

Victoria, London
Bridge or Holborn
Viaduct to
Thornton Heath.
1 minute from
Thornton Heath
Station.

SUPER 77 KEY
KEYBOARD KIT

£1.50.

&

Due to a fantastic bulk purchase, we are
now able to offer this superb terminal at a
price almost below the cost of manufac-
ture!! Features include: 12" screen, 65
key TTY keyboard, full ASCil, RS232
interface, adjustable baud rate 75 to 9600,
12 lines x 80 characters {upgradable to
24 x 80), cursor control, lower case
option, plus many other features.

Brand new at only

£250 . var

VAT.
FULL Technical Manual available

POWER SUPPLY UNITS

5 VOLT 2.5 AMP T.T.L. P.S.U.
Made tor T.T L this compact ex computer sysiems
unit features a 10 amp transtormer with 0.C
outputs of 5 volts € 2.5 amps and 7.5 volts @

S amps The 5 volt gutput s tully regulated and
smoothed and has electionic current imiting May,
tie easily moded tor 5 valts @ 7 8 amps, believed
working but untested 240v A C input

Complete with crrcuit £825 P.P.£1.60

K LR

o

3.

s
A special bulk purchase enables us to offer the above keyboard at a
lowest ever price. 49 coded keys encoded into a direct TTL compatible
7 bit output. Features such as delayed strobe, 5 volt 0.C. single rail
operation and rollover protection make this an absolute musi for the
MPU conshuctor! Supplied complete with connection diagram and edge

£2.65

2Ib bag

ONE OFF SPECIALS

“"Hewlott Packard” HP67 pro. calc. £150.00 + VAT

3KW 240 50HZ 1o IKW 120V BOHZ convertor £375.00+ VAT
“Wordplex" 8 user word processor system. CPU, dual B° 0
floppy's etc £950.00+ VAT ) §

BARGAINS GALORE! X "
In our walk round Warehouse 2000 Nz s

. OF 5w wHZ X
NOW open Monday to Saturday 9.30-5.30 3\}:‘3? x‘\:“::fht ot 2
fot

SAE

Dept. ET.I. 64-66 Metfort Rd.. Thornton Heath,

Surray. Telephone: 01.689 7702

MAIL ORDER
INFORMATION

Unless otherwise stated all prices inclusive of VAT Cash with order. Minimum
order value £_2 .00. Prices and Postage quoted tor UK only. Where post and
packing not indicated please add 40p per order. Bona Fide account orders

minimum £10.00. Export and trade enqui

ries welcome. Orders despatched

sameé day where possible Access and Barclaycard Visa welcome

48

conneclor, alase:ondhandfzo‘oo + P.P.£1.60

“no time to test”
price of only
SUPER CASED VERSION Same as above spec. but housed
In attractive two tone moulded, Iree standing case Unit aiso
includes an all TTL parallel to seral converior {no details)

" £27.50 +P.P.£1.85

OROIDA OR

HP 240v pri. sec. 2 1 30v @ 4 amps 2 x 1Bv @ 1amp £1100+pp £185

dimensions 43" x 2§

PR 240 pr1. sec, 150 15 @ 2 amps dimensions 37 x 23" £495+pp 99p

TM 240v:110v pre. sec. 150 15 8vA dimensions 23 x 1" £195«pp 30p
HIGH

EFFICIENCY SM'THS
RADIAL BLOWERS

Are your hot parts sweltering? Then keep them coot
with our high etficiency radial snail type blowers. Made
by Smiths, designed tor continugus use in expensive
electronic equipment very powerful and quiet, gives
massive air flow to prolong component Iife and
| retiability . Easily mounted, air aperture D NE\N
24" x 3" Ideal linears etc. BRAN
- Please stata 240v or 110v
opesation. 50hz only.
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NEW ELECTRONICS BOOKS

from Prentice-Hall International

T. Dollhoff
16-Bit Microprocessor Architecture

Programming cxamples and instruction set summaries for
major 8 and 16-bit micros are given. Topics covered
include subroutines and interrupts, non-numerical and
numerical computations, 1/O, and serial asynchronous
communication.

£16.20 hb 560 pages 87626-037-7 April 1980

James W. Coffron .
Understanding and Troubleshooting
the Microprocessor

Hardware is explained in tull, practical terms for the user
in this guide which contains numerous photographs,
diagrams and flow charts.

£12.30 hb 400 pages 13-936625-3 February 1980
Bill Deem, Ken Muchow and Tony Zeppa
Workbench Guide to Computer
Circuits and Systems

Practical information on modern digital devices is
illustrated with over 300 diagrams and photographs in
this comprehensive introduction.

£4.50 pb 452 pages 8359-8795-7 February 1980
Christopher Robin

Improving the Performance of Your
Audio System

Over 180 illustrations and step-by-step instructions show
how to analyse and improve the performance of stereo,
quadrophonic, public address and acoustic systems.

£9.05 hb 237 pages 8359-3049-1 February 1980

Clarence Green and Robert Bourque

The Theory and Servicing of AM,
FM and Stereo Receivers

£16.20 hb 480 pages 13-913590-1 March 1980

Sams Books

Jjonathan A. Titus
TRS-80 Interfacing

Using BASIC language program control, this book shows
how to use the TRS-8o o control external devices and
transfer information between the computer and
peripheral circuits.

£5.80 pb 192 pages 672-21633-7 April 1980
Christopher A. Titus

TEA: An 8080/8085 Co-resident
Editor/Assembler

The Tychon’s Editor Assembler (TEA) which generates
assembly language programs is fully described in this
handbook.

£5.80pb 256 pages 672-21628-0 April 1980

Howard M.Berlin

Guide to CMOS Basics, Circuits and
Experiments

£5.80pb 224 pages 672-21654-X April 1980

For further details and our leaflets on a wide range of
electronic books please write to Jean Walmsicy,
Marketing Services, Prentice-Hall International,
66 Wood Lane End, Hemel Hempstead, Herts.

HP2 4RG, England.

Prentice/Hall International

24 TUNE DOOR CHIMES

R TUNES £17.13 + VAT
Waddington's Videomaster anngunce a deorbell that doesn't

yau select far your mood, the Season er the visitor you are
expectng 10 call. Door twnes is not only great fun and 3
wonderful ice breaker, bt is also very hmctionally and
beautifuy designed to enhance your home. There is
sonething for Christmas, semething for your continental
visitors or your relations from the states, and even
something fov the Queen, Door wnes i easy to install and
has separate contrals for volume, tone and tempa.

PROGRAMMARBLE £29.50 -+ VAT.
COLOUR CARTRIOGE T.v. GAME.
The TV game can be compared 1o an audiy cassette deck
and is programmed 10 play @ muhitude of different games
in COLOUR, using variaus ptug in cartridges. At lung last a
TV game 15 avadable which wdl keep pace with improving
techniology by allawang you 1o extend yaur hibrary of games
with the purchase of addivional cartridges as new games
are develnped. Each canridge contaws up to ten different
action games and the fist cartridge containing ten spofts
games is inchuded free with the censole. Other cartridges
are currently available to enable you to play such games as
Grand Prix Motor Racing, Super Wipeout and Stant Rider.
Further cartridges are to be released later this vear,
ncluding Tank Bawe, Hum the Sub and Targer. The
console cames complete with twa removahle joystick
player contrels to enable you 1o move in ali four trecriens
{upidownirightilett} and bt into these joystick controls are
ball serve and targer fire butons. Other features include
severat difficulty option switches, avtonsatic on screen
digital scoring and colour coding on scores and balls.
Lifelike sounds are transmated though the TV's speaker,
simulating the actual game being played
d by W 's V¥ and

guaranteed for one year,

CHESS COMPUTERS

STAR CHESS — £55.09 + VAT,
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV 1o display the board and pieces. Star
Chess is a new absorbing game lor two players, which wiil
interesi and excite all ages. The unit plugs into the aerial
socket of your TV set and displays the board and pieces in
full colour lor black and whitel on your TV screen. Based on
the moves ol chess It adds even more excirement and
interest to the game. For those who have never played,
Star Chess is a novel ireduction 1o the classic game of
chess. For the experienced chess player, there are whole
new dimensions of unpredictability and chance added 1o
the straregy of the game. Not only can pieces be taken in
conventional chess type moves, but each piece can also
exchange rocker hre with #s opponents. The unit comes
complete with a tree 18V mains adaptor, full instructions
and twelve months guarantee

CHESS CHALLENGER ¥— £85.65 + VAT,
PLAY CHESS AGAINST THE COMPUTER.

The stylish, compacy, portable console can be set to play ai
seven different levels of ability from beginner to expen
including "Mate in twao” and "Chess by mait”. The computer
will only make responses which obey international chess
sules Casifing, on passani, and promoting & pawn are ail
included as part ol the computer's programme i
possible 1o enter any given problem from magazines of
newspapers or alternatively estabish your own board
pasiion and watch the computer react. The positions of afl
pleces can be verhed by using the computor memory recall
burion

Pnce includes unit with waood grained housing, and
Staunion design chess pieces Compurer plays black or
white and aganst nself and cemes complete with @ mains
adaptor and 12 monihs guaraniee.

OTHER CHESS COMPUTERS N OUR RANGE INCLUDE:
THESS CHAMPION — 6 LEVELS £47.39 + VAT,
CHESS CHALLENGER — 10 LEVELS — £138.70
+ VAT.

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

CHECKER CHALLENGER 2 LEVELS £43.50 + VAT
4 LEVELS £78.00 + VAT

The draughts comipuier enables you to sharpen your skilis,
improve your game, and play whenever you want. The
compuler ncorpbrates a sophisticated, rehable, decision
making microprocessar as iis brain. its high level of
thinking abiliry enables 1 10 respond with its best coumer
moves ike 3 skiled human oppanenr. You can sefect
offenice or defence and change playing difficulty levels at
any ume Pgsitions can be venhed by compurer meniry
recall. Machine does not permit Alegal moves and can solve
set preblems. Corguier romes complele with instructions,
maing adauamr and twelve manths guarantee

go Brinnggg, Ding-Dong or Bazzzz. lastead it plays 24
different classical and popular twnes. it will play the wne §

NON-PROGRAMMABLE TV GAMES

ELECTRONIC MSS BOARD TUTOR

DRAUGHTS CO

3 __'e_‘

EXTRA DARTRIDGES

ROAD RACE - £A87 + VAT

Grand Prix mator racing with gear changes, crish noises
SUPER WIPEOUT - £3.17 + VAT,

10 difterent games of hlasting obstacles off the screen
STUNT RIDER — £12.16 + VAT.

Motorcycle speed 1rls, (umping obstacles, leaping various
rows of up 10 24 buses etc.

6 Gama — COLOURSCORE Ii — £1350 + VAT.
10 Game COLOUR SPORTSWORLO £2250 + VAT.

£17.17 + ¥

A speciai hu\k uurcnase of these amazing chess reaching
machines enables us 1o offer them ar onty £1975 tess then
halt recommiended reval price. The electronic chess tuter is
a simple bavery eperated machine thai can acually teach
anyone 10 play chess and imprave their geme right up 10
championship level. This machine is not only for total
beginners but also for established players wanting to play
hetter chess. Unit contams the electronic chesshoard with
32 chess pieces, a 64 page explanatery bookler and a ser of
32 progressive programme cards including & beginners
cards, 16 check mate positons, 9 mmiatwe games, §
openings, 3 end games, 78 chess problems and 2 master

games.
UTERS

PLAY DRAUGHTSICHECKERS AGAINST THE COMPUTER

(T

" FOR FREE BROCHURES — SEND SAE

For FREE ilustrated brochures and reviews on TV and chess games please send a stamped addressed envelope, and state
which particular games yau require information on
Callers weicome 3t our shop in Weilng - demonstratons daly — open lrom 3ani§.38pm Mon-Sat 13ar- 1pm Wed:
To order by 1elephone please quote your name, address and AccesstBarclaycard number.
Postage and Packing FREE.

AJD DIRECT SUPPLIES LIMITED, Dept. ETS102 Bellegrove Road,
\ Welling, Kent DA16 30D. Tel: 01-303 3145 (Day) 01-850 8652 (Evenings)

=~

49



The Top Projects series continues. Prices of
those not shown are TP3,4,5and 6 — £1
each; TP7 — £1.25. ETI Circuits now has a
No.2, also £1.50.

Please add 30p postage and packing per
magazine, except for Electronics Its Easy for
which we need an extra 80p.

Please make cheques & POs payable to
Modmags Ltd.



All Modmags Specials may be ordered from

Modmags Ltd, Sales Office (Ref: Specials)
145 Charing Cross Road,
London WC2H OEE.
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So your radio control has lost control and you have no way of knowing whether
the offending.component is receiver or servo. Fear not. Allis not lost yet, ETl's
Project Team provide the answer.

o your model is not functioning cor-

rectly and you’re not sure of the

cause of the trouble. Is it the trans-
mitter, the receiver, or the servo? If your
servo is a modern 3-wire positive-pulse
type (aren’t they all?) you can rapidly elimi-
nate it from your list by simply coupling it
up to our servo tester. The tester is powered
from the servo’s supply battery and feeds
standard fully-variable 1 mS to 2 mS
‘decoder’ output pulses to the servo input
for test purposes. The test set also features a
pulse “trim’ control and incorporates vari-
able frame length (1 mS to 28 mS) and
pulse-amplitude controls, for the benefit of
those enthusiasts who like to really put a
servo through its paces.

The entire test set is built up on a single
PCB and can be powered from all servo
supplies in the 3 to 12 volts range. As you
can see from the photos, we've not bother-
ed to box the unit, since its probable utilisa-
tion rate does not justify the additional ex-
pense involved.

Not much to say here. Every-
thing is built up on a single PCB,
so construction couldn’t be easier.
The two ICs are CMOS versions of
the 555 timer (essential for low volt-
age operation) and should be
mounted in suitable sockets,
On our prototype we've
made the five out-
put connections S et
available via Veropins, but in practice we
advise you to make the servo connections
(and possibly also the servo battery conn-
ections) via a socket that iscompatible with
your existing R/C system.

’

b
¥
A model aircraft such as this can be not only expensive but fatal to lose! You're gonna need

both our Fail-Safe (last issue) and this tester to make sure nothing goes wrong at the wrong
time!

ETI MAY 1980



PROJECT

——HOW IT WORKS___
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Above: the Servo layout on the ETI Leopard Tank used for our R/C project fast year. Servo
failure here could result in total destruction of a very expensive modet — and whoever hap-
pened to be in the way when those metal tracks cease to obey commands!

. - =Y > ey :
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= BATTERY
' 2 100k e
] R3 :
| } 2k7 -
4 RV3
c3 100k
(O] | ) S . PULSE d
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= q h ;
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i f 1 ! !
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finave 2 e AAAA SKTI
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NOTES : } 2k2 100n 10n D
} D118 ¥N40D1 c2 ‘ BATTERY
! 1C1-IC2 ARE iCMY555 T 3500 ‘ ‘ TTE
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Eig.1. Full circuit diagram for the Servo Tester.

PARTS LIST____

Fig.2. (left) the

lay for the unit.

ETI MAY 1980 .

component over-,

RESISTORS Ail W, 5%
R1 4k7
R2 - 68k
R3 - 2k7
R4 . 2k2
RS 22k
R6 100k i
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- C2 150n polycarbonat
Cc3 1n0 polycarbonate
c4 100n polycarbonate
(05,1 10n polycarbonate
SEMICONDUCTORS o
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A complete personal computer
for a third of the price ofa

bare board.

Also available ready
assembled for £999%5

The Sinclair ZX80.

Until now, building your own computer could
easily cost around £300 -and still leave you
with only a bare board for your trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get coenything you need to build a
personal computer at home...PCB, with IC
sockets for all ICs; case; leads for direct
connection to your own cassette recorder and
black and white or colour television; everything!

And yet the ZX80 really is a complete,
powerful, full-facility computer, matching or
surpassing other personal computers on the
market at several times the price. The ZX80 is
programmed in BASIC, and you could use it to
do quite literally anything from playing chess
to running a power station.

The ZX80 is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Once assembled, it immediately proves what
a good job you've done. Connect it to your TV
set...link it to an appropriate power source™ ..
and you're ready to go.

Your ZX80 kit contains...

® Printed circuit board, with IC sockets for
all ICs.

® Complete components set, including all
ICs —all manufactured by selected world-
leading suppliers.

® New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

® Ready-moulded case.

® [eadsand plugs for connection to domestic
TV and cassette recorder. {Programs can be
SAVEd and LOADed on to any portable
cassette recorder.

® FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptor of 600 mA at 9V DC
nominal unregulated (available
separately - see coupon).

® Additional memorv expansion boards
allowing up to 16K byvtes RAM. Extra RAM
chipsalso available -see coupon.

*Usc a 600 mA at 9 V DC nominal unregulated mains
adaptor. Available from Sinclair if desired (see coupon

stin

4
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Two unique and
valuable components of the
Sinclair ZX80.

TheSinclair ZX801s not justanother personal
computer. Quite apart from its exceptionally
low price, the ZX80 has two uniquely advanced
components: the Sinclair BASIC interpreter;
and the Sinclair teach-vourself BASIC manual.

The unique Sinclair BASIC interpreter. ..

offers remarkable programming advantages:

® Unique ‘one-touch’ key word entry: the ZX80
eliminates a great deal of tiresome typing. Key
words (RUN, PRINT, LIST, ¢tc.) have their own
single-key entry.

® Unique syntax check. Only lines with correct
svntax arc accepted into programs. A cursor
identifics crrors immediately. This prevents
entry of long and complicated programs with

faults only discovered when vou trv to run them.

® Excellent string-handling capability - takes
up to 26 string variables of any length. All
sirings can undergo all relational tests {e.g.
comparisonY. The ZX80 also has string input-
to request a line of text when necessary.
Strings do nor need to be dimensioned.

® Up 10 26 single dimension arrays.

® IFOR/NEXT loops nested up 26.

@ \ariable names of any length.

® BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

@ Exceptionally powerful edit facilines, allows
modification of existing program lines.

® Randomise function, useful for games and
seeret codes, as well as more serious
applications.

® Timer under program control

® PLLK and POKI enable entry of machine
codce mnstructions, USR causes jump to a
user’s machine language sub-routine,
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® High-resolution graphics with
22 standard graphic symbols.
® All characters printable in reverse under
program control.
® Lines of unlimited length.
..and the Sinclair teach-yourself
BASIC manual.
If the features of the Sinclair interpreter
listed alongside mean little to you-don’t worry.
They're all explained in the specially-written
128-page book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC pro-
gramming —from first principles to complex
programs. (Available separately - purchase
price refunded if you buy a ZX80 later.)
A hardware manual is also included with everv kit or

built machine.
UHF TV modulator.
Z80A microprocessor - new,

faster version of the famous / Sockets for TV,

Z-80 microprocessor chip, /  cassette recorder,
widely recognised as the best power supply.
ever made.
SUPER
RAM chips.

Rugged,
flush,
Sinclair
keyboard.
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..... £79%
% Including VAT.
Including post and
~ packing.
Including all leads
and components

Fewer chips,
compact design,
volume production -
more power per pound!

The ZX80 owes its remarkable
low price to its remarkable
design:the whole systemispackedonto
fewer, newer, more powerful and advanced LSI
chips. A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monitor. And the ZX80's IK byte RAM,
is roughly equivalent to 4K bytesina conventional
computer-typically storing 100 lines of BASIC. (Key
words occupy only a single byte.

The display shows 32 characters by 24 lines.

And Benchmark tests show: that the ZX80 is faster
than all other personal computers. r-

iy

i ////////{////////////////////////////li/

Noother personal computer offers this unigue
combination of high capability and low price. 1 To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. |
Remember: all prices shown inelude VAT, postage and acking. No hidden extras.
The Sinclair ZX80. Kit: £79.95. | 7 """ PR |
Assembled: £99.95. Complete! et
The ZX80 kit costs a mere £79.95. Can’t l Quantity ] Item ! Item price | Total I
wait to have a ZX80 up and running> No ] e oo s I Gl
problem! It's also available, ready assembled, I ™Sinclair Z.X80 Personal Computer kit(s . Price ‘ i I
for only £99.95. | includes 72 X80 BASIC manual, excludes mains ] | i
Whether you choose the kit or the ready- I I ‘LE‘LEL‘QLM [ 7 Y S S, S~ T G- 7995 Pl e e I
made, you can be sure of world-famous ‘ Readv-assembled Sinclair /X80 Personal |
Sinclair technology —and years of satisfying use. I . Computer(s;. Price includes ZX80 BASIC manual, ! I
(Science of Cambridge Ltd is one of the Sinclair e o B ES mainsadaptor. .| 9995 .
companies owned and run by Clive Sinclair.) ] l Mains Adaptor(s) (600 mA at 9 V DC nominal T l
To order, complete the coupon, and post to . | unregulatedy. L 895 N e i
Science of Cambridge for delivery within 28 I ] v Expansion Board(s; «cach one takesup IOT }r l
days. Return as received within 14 days for full o | 3Kbytesy. . oo oo
money refund if not completely satisfied. I } T_RA \ Memory chips - g@_a_rg__l_ﬁm't_eicgpg_ciw‘_L, _16.00 t e l
Sinclair ZX80 Manual{s, (manual free with every |
e - I | ZX80kitor ready-made computer. .t 500 G |
Eln:lalh NB. Your Sinclair ZX80 may qualifv as a business expense. TOTAL £
”m l I enclose a cheque/postal order pavable to Science of Cambridge L.td fot [ I
I Please print l
Name: Mr/Mrs/Miss .
Science of Cambridge Ltd | adaress |
6 Kings Parade, Cambridge, Cambs., CB2 ISN. I_ (ETIA4Z/80)
'lbl:023331l488. _———————m_—,—u—————
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|.L.P’'s PROVEN RANGE OF HIGH

® FIVE POWER AMPLIFIERS

ENCAPSULATED
WITHIN LARGE HEATSINK.

@ PRE-AMP/ACTIVE TONE
CONTROL MODULE COMPATIBLE
WITH ALL L.L.P. AMPS AND
POWER SUPPLIES.

@ SEVEN MATCHING POWER SUP-
PLY UNITS (FOUR WITH

TOROIDAL TRANSFORMERS).

@ EASY ASSEMBLY DESIGNS WITH
WELL PRESENTED INSTRU

Chosen in more
countries throughout
the world than any
other U.K. make

I.L.P. constructional modules are different.
Whereas most others come with
components neatly arranged on open
P.C.B.s with little else, 1.L.P. modules are
encapsulated within totally adequate
heatsinks and need no extra components
to complete them. As a resulit, I.L.P. power
amplifiers, pre-amp and matching power
supply units are infinitely more rugged,
impervious to working in extremes of
temperature and can be easily positioned
to requirement. No additional metal work
is needed to take away heat, connections
are minimal and utterly simple. Circuitry,
workmanship and performance are of the
highest standards, equal to the demands of
. loudspeakers, pick-ups, tuners, digital
signals, etc., even more exacting than

p those of today, making amplifier systems
less than the best completely inadequate.
Now study the tested and guaranteed
specs. for I.L.P. That is why more people in
more countries prefer these British
designed and made modules.

Why toroidal?

Toroidally wound transformers are more

compact than their conventionally laminated

equivalents, being only half as high and
heavy. Their circular profile ensures

greater operating efficiency and as such are

particularly valuable in heavy duty
applications. We have our own production
section for winding and making toroidal

transformers enabling us to offer this much

sought-after type at competitive prices.
Four of the larger models in our range of
power supply units are now supplied with
this type.

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

AVAILABLE ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS

ET! MAY 1980
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PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

____________ -———— The HY5 pre-amp is compatible with
\ . all | L..P. amplifiers and P.S.U.’s, It is

it Y5 } | pOWER S contained within a single pack 50 x
1 =S 40 x 15 mm. and provides multi-
1' function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)
b inputs, all with high overload margins.
Active tone control circuits; 500 mV
out, Distortion at 1KHz—0.01%.
ls"""“"‘"""‘" |+ Special strips are provided for connec-
3 Sowen " ting external pots and switching
o] swpry %[ systems as required. Two HY5's

connect easily in stereo, With easy to

| VALUES OF COMPONENTS FOR CONNECTING TO HY5 follow instructions.

Volume — 10K 'L log.
Bass/Treble — 100K 1 linear. . Balance — BK .. linear.

7

£464 + 74p VAT

Dis- Minimum

OT F-1KHz . Model g:::::t tortion | Signal/ gz:::y _Size Y\leight Price +
E%E;?’;&"oo“k%m RMS. Typical | Noise Voltage inmm ingms |V.AT.

at 1KHz | Ratio

HY30 | 15 W 0.02% | 80dB -20 -0- +20 |105x50x25 1556 £6.34

0‘%
§ CLIPPING /8
%xn /z into 8 §2 +95p
—— ; _g ¥ HY50 |30W 0.02% 90dB -25 -0 +25 |105x50x25 |155 £7E.24
+£1.09

into8

HY120| 60W 0.01% |100dB |-35-0-+35 |114x50x85 |575  |£15.20

into8 £ +£2.28

CO R 4% %2 | |HY200|120W [ 0.01% |100dB {45 -0-+45 [114x50x85 |575 (£18.44

= QUTR POMER-VATTS RS into 8 £2 +£2.77
HY400| 240 W _| 0.01% |100dB |45 -0-+45 |114x100x85 {1.15Kg |£27.68

into 4 §2 ; +£4.,15

Load impedance — all modals 4 - 16 11

Input sensitivity — all models 500 mV

Input impedance — all models 100K £

Frequency response — all models 10Hz - 45KHz - 3dB

“ ~ N IBBLE
THE POWER SUPPLY UNITS (Laminated and Toroidal) 5 QEAJRB[?UA RANTEE
PSU 30 Z15V at 100 dri
1.L.P. Power Supply Units are fiv1e H\?é pre.r:r:;: "é':;g I-oﬁo_sa VAT 7-DAY DESPATCH ON

designed specifically for use PSU36 for 1or2 HY30's £8.10+£1.22 VAT ALL ORDERS
with our power amplifiers and PSUS0 for 1 or 2HY50's £8.10 + £1.22 VAT

are in two basic forms — one PSU 70 with toroidal transformer for 1 or INTEGRAL

with circuit panel mounted on 2HY120's £13.61 + £2,04 VAT HEATSINKS

conventionally styled trans- PSU 90 with toroidal transformer for

former, the other with toroidal 1 HY200 £13.61 + £2.04 VAT ECIRER RV W)

transformer, having half the PSU180 with toroidal transformer for MANUFACTURE

weight and height of con- 1 HY 400 or 2 x HY200

ventional laminated types. £23.02 + £3.45 VAT RIS TN
—see helow

W ALL U.K. ORDERS DESPATCHED POST PAID S T e T A

r =
HOW TO ORDER, USING FREEPOST SYSTEM | Pleasesupply . ... ... ..o :

Simply fill in order coupon with payment or
credit card instructions, Post to address as
below but do not stamp envelope — we pay 1 | enclose Cheque (J Postal Orders [1 international Money Order O
postage on all letters sent to us by readers of
this journal,

. l F 1 ..... P T T T S T P ca e . 3 .’fhm'
) 1 NAME .. ... TN D D BT ¥ RN

L ADDRESS. ... ....¢ % ... ; l

ELECTRONICS LTD.

EREEPOST 6, Graham Bell House, Roper Close
Canterbury, Kent CT2 7EP. | Srapefrs ’
Telephone (0227) 54778 Telox 965780 3 o] T GO A BB E D 4GNS ) A G I [ 2 ,
]  §F N N B B EFE B N B N N B
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Wilmsiow
Audio
THE firm for speakers!

SEND 50P FOR THE WORLD’'S BEST CATA-
LOGUE OF SPEAKERS, DRIVE UNITS, KITS,
CI;OSSOVERS ETC, AND DISCOUNT PRICE
LIST.

CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD -
DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS -
HARBETH - ISOPHON - I.M.F. - JORDON - JORDAN WATTS -
KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO -
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS -
RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY -
VIDEOTONE - WHARFEDALE.

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS -| -

WILMSLOW AUDIO

SWAN WORKS, BANK SQUARE
WILMSLOW, CHESHIRE SK9 1HF

Tel. 0625-529599 FOR MAIL ORDER AND EXPORT OF
DRIVE UNITS, KITS, ETC.

Tel. 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI
AND COMPLETE SPEAKERS.

Happy
Memories

4116 200ns £4.50 4116 150ns £5.50
2114 200ns £3.95 2114 450ns £3.45
2708 450ns £4.95 2716 5 volt £16.95
21L02 450ns 85p 21L02250ns £1.25

VERBATIM mini discs soft sectored—with FREE
library case £19.95 per ten.

SALE

We're moving shortly to new premises and don’t
want to carry much.
Bargains from Saturday, 26th Aprii
All prices include VAT. 30p postage on orders
below £10.
Access & Barclaycard
All orders to:

Dept. ETI
19 Bevois Valley Road
Southampton, Hants, SO2 0JP
Telephone (0703) 39267

A RANGE OF 3% DIGIT LCD MULTI-
METERS OFFERING HIGH PRECISION AND
EXTENDED BATTERY LIFE. ALL TYPES
FEATURE FIVE FUNCTION OPERATION (AC
AND DC VOLTS, AC AND DC CURRENT,
RESISTANCE) WITH ABILITY TO CHECK
DIODES. O.5" LCD DISPLAY WITH

‘BATTERY LOW WARNING. AUTO-POLARITY, \D
AUTO-ZERO. FULL PROTECTION AGAINST TRAN-
SIENTS AND OVERLOADS WITH ABILITY TO
WITHSTAND MAINS ON ANY RANGE. RUGGED ABS
CASES AND ACOMPREHENSIVE 1-YEAR WARRANTY.

The LMM-200 is a compact handheld multimeter with
0.5% basic accuracy and 15 different ranges. It measures
AC/DC voltage from 0.1mV to 500V, AC/DC current from
0.1uA to 2 Amps and resistance from 0.1€) to 2M{2. 200
hour battery life.

The LMM- 2001 is an identical instrument but with a

LMM-2001 | 44.95| 1.00 | 680 |52.64
LMM-100 |75.55] 150 | 11.56 |88.61
(TESTLEADS | 1.95] 0.25 | 033 253

0.1% basic accuracy To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

The LMM-100 s suitable for field or bench use. Ithas a
basic accuracy of 0.1% and 25 different ranges. It
measures AC/DC voltage from 0.1mV to 1KV, AC/DC
current from 0.1uA to 2 Amps and resistance from 0.1} to
20M(). Battery life is over 2,000 hours. It also features a
unique ‘digital hold’ facility and adjustable carrying handle.

Lascar Electronics Lid., Unit 1, Thomasin Road, Basildon, Essex.
Telephone No: Basildon (0268) 727383.

Please send me Data O
LMM-100 £88.61 01 LMM-200 £44.56 0 LMM-2001 £52.84 O TEST LEADS £2.53 [

Name
Address

Tel No.
| enclose cheque/P.O. value

‘-------------’
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ou :
Yhave,no :
doubt, heard

of the much-quoted pkrase,

first uttered by French philosopher Rene Descartes — I pay
income tax, therefore | am. If you want to stop your

wallet slimming faster than you feed it, one way of curtailing
the financial anorexia is to buy the kit version of your
favourite amplifier, electronic ignition, computer, etc. The
range of kits available seems to be endless. We decided to get
as many of them as possible together in one place to find out
what you get for your money.

I invited about 40 companies to send me kits for our
survey. All accepted my invitation, but only 20 or so came up
with the goods in time. Some were awaiting delivery of
components {mains transformers, displays, etc.) and were
unwilling to send part kits. Others seemed reluctant to take
advantage of some free publicity.

You'll notice that there are few kits in the audio or hi-fi
market. In the earliest stage of preparation of the survey it was
decided to exclude any kit built from modules. This
automatically excluded some of the household names in high
quality amplifier design. 1t would also have been impractical
to include loudspeaker kits, each requiring a cabinet. This
pruning of the available merchandise was necessary to cut
down the size of the survey to something manageable.

1 built as many of the Kits as time permitted and made a

ET1 MAY 1980

brief evaluation of each. A key to the
points system used is shown. The ETI
4 INDEX at the end of each kit review is
«»™ intended only as a very rough guide. The rating was
based entirely on the kit used for the survey.
The standard of kits supplied was generally very high.
Six rules of construction reared their heads up out of the
piles of components on and around my desk.
1. Before you unpack the components, read the instruction
manual through at least once and look out for warnings about
component handling. Some kits contain fragile displays and/or
static sensitive CMOS ICs. If you find a note of errata, write
the corrections in at the appropriate places.
2. Check that the kit is complete. Work your way down the
component list and tick off each component as you check it.
3. Have a look at the PCB. Make sure there are no solder
bridges between tracks.
4. Make sure you have the right tools for the job. If you try
to build a microcomputer board with a hot poker or an
oxyacetylene torch, you’re likely to come to grief. For the
fine work { lnvested in a low voltage (6 volts at T amp) iron
with a fine tip and used 22 swg solder. (A temperature-
controlled soldering station is even better). You'll also need
fong-nosed pliers, sidecutters, a couple of small screwdrivers
{one slot and one Philips) and a pair of wire strippers.
5. When you begin construction, follow the instructions in the
correct order. It’s sometimes tempting to leave a particularly
difficult or tedious part of the kit and work on something a
little more interesting.
6. Don’t be too eager to plug in the finished kit and try it
before you've checked it properly for mistakes. Look for blobs
of solder bridging across PCB tracks. Check thai diodes,
electrolytic capacitors, transistors and I1Cs have all been put in
the right way round. Where possible use IC sockets. 1t’s not
only extremely difficult to unsolder an IC from a board but;
if you're using a double-sided board you can irreparably
damage the board.




ACORN COMPUTERS

Company Acorn Computers Ltd, 4A Market Hill,
Cambridge.

Kit Acorn Microcomputer

Price £70.20

Complexity c Instruction Manual 3

Circuit Diagram 1 Finish 3

Contents 0 Fault-Finding Guide 0

This was the first microcomputer kit that | tackled and |

¥ learnt a lot from it — mainly from my mistakes. First of all,
do check that all the components are there.
Companies do make mistakes. Acorn
sent an incomplete keyboard
assembly. One phone call later and
the missing bits were on my desk
next day — good service and worth a
couple of bonus points on the
ETI Index.

As with the majority of
these kits, component
positions, but not values,
are marked on the PCB,
so a good, clear
components list is
essential. | turned
from the g
construction
part of themanual
to the end to find the
components list. This list
should, | feel, be included
within the construction section.
The layout of Acorn’s manual
encourages the constructor to use the
sections out of order — potentially
disastrous. So, the second of the cardinal rules ‘read

the instruction manual before you even unpack the kit’. Unlike
Microtan 65, Acorn does not display its wares on a television
set. [t uses a small seven segment display. While building

the kit | had nightmares about the eyestrain | was bound to
suffer trying to read this tiny display. Wrong again. In fact,
angled properly, the display is perfectly adequate.

Acorn’s manual gives full details of power supply requirements.
An attractive ‘User’s Manual’introduces the machine andhow it
works, with details of the 6502 microprocessor, including
application programs.

ETI INDEX 8C

ALTEK

Company Altek, 1 Green Lane, Walton-On-Thames,
Surrey.

Kit Shadow VLF/TR discriminating metal locator

Price £79.70

Complexity B

Circuit Diagram 1

Contents 3

Instruction Manual 3

Finish 3

Fault-Finding Guide 0

ETI featured this most discriminating of metal locators in
the March 1980 issue. The project was an instant success,
the demand far surpassing even Altek’s own expectations.

The kit includes all the necessary hardware — a case for the
electronics, handle, adjustable shaft and search head. I've had
a number of phone calls and letters from DIYers who want to
make their own search head to save some money. Altek are
reluctant to release full details of the coil assembly,
understandably. They have also told me that even if full
details were published, the coil assembly would be beyond
the capabilities of most hame constructors, requiring
sophisticated test gear to set it up properly.

The kit assembly instructions assume some electronics
experience, but if you do run into problems, Altek are just a
phone call away. Construction doesn’t pose any particular
problems. The plastic case supplied is not drilled, so a bit of
elbow grease is called for. Altek make things as easy as possible
by marking the hole centres on the case and providing a paper
drilling template. Before you start ventilating your case, notice

60

that the PCB mounting bosses are closer together at one end
of the case than the other, so the case has a front and a back.
Before you rush out and dig up your back garden,
remember that use of a metal locator requires a licence.
Altek’s kit includes an application form. You can buy the
shadow VLF/TR Quad Mode Discriminator (to give it its full
title) manual from Altek for £1. If you’re starting out in metal
locating and find the VLF/TR kit a little on the pricey side or
you'd like to cut your teeth on something a little less complex,
there are metal locators in Altek’s range to suit just about
everyone’s needs and pocket.
ETI INDEX 10B
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CATRONICS

Company Catronics Ltd, Communications
House, 20 Wallington Square,
Wallington, Surrey SMé 8RG.
Kit 40 W 2 m Power Amplifier
Price £22
Complexity B
Circuit Diagram 1
Contents 3 Finish 1
Instruction Manual 2 Fault-Finding Guide 0

when you unpack your 2 m Power Amplifier kit, hold the
PCB up to the light and find that there are no component
mounting holes, don’t write a nasty letter to Catronics
demanding a drifled PCB. The components are mounted on the
foil side of the board. Before you pick up your soldering iron,
read the instruction leaflet. Two points are worthy of note.

If the power transistor is cracked, chipped or broken, run for
the hills. The transistor contains beryllia, a toxic compound,
so read the warning carefully. Secondly, before you begin,
note that the heatsink and case should be taped together, so

FEATURE: Kit Survey

that you can drill the mounting holes. Input and output holes
also have to be drilled in the blank case. Thereafter
construction is no problem. The component overlay is a little
difficult to follow, but the inclusion of a photo of the PCB is
very helpful.

Catronics, the VHF communications specialists, also supply
a complete kit for the ET] VHF Airband Converter (Dec1979).
ETiI INDEX 7B ’

CHROMASONIC ELECTRONICS

Company Chromasonic Electronics, 56 Fortis Green
Road, Muswell Hill, London N10 3HN.

Kit 75—X 10 Watt Audio Amplifier

Price £3.95 + VAT -

Complexity A Instruction Manual 2

Circuit Diagram 1 Finish 0

Contents 3 Fault-Finding Guide 0

Chromasonic sent me a sampie of their 75--X 10 watt audio
amplifier. They also have a 7 watt version — the 75—-B —
based on the TBA10AS IC. The heart of the 75—X is a
TCA940. The first step of construction is to snip off three
unwanted pins of the IC. Take a few seconds to identify the
right pins. You'll feel very silly if you cut the wrong ones.
Thereafter construction is very straightforward.

Neither a power supply nor a loudspeaker are included in
the kit. However, circuit diagrams are provided for the
ampilifier itself, a suitable power supply and tone control
network.

If you've never soldered a joint in your life and you want
something to practice on, you could buy a piece of strip board
and a handful of components, or .«
you could buy P
Chromasonic’s 75—X. -3
ETI INDEX 6A '

CLEF PRODUCTS

w

A

Cief Products (Electronics) Ltd, 16 Mayfield

Company

Road, Bramhall, Cheshire SK7 1] U.
Kit Electronic Rotor CPK 1200.
Price £89.00
Complexity C Instruction Manual 2
Circuit Diagram 1 Finish 3
Contents 3 Fault-Finding Guide 1}

When | considered including electronic organs, pianos, etc’in
the kit survey | had nightmares about crates of woodwork
and keyboard assemblies walling me in behind my desk. So, |
asked Clef Products if they could simply send me a sample
PCB and component packs.

They sent an electronic rotor — a device designed to

_ electronically simulate a two speed mechanical rotor — speaker

system and also provide a three-phase chorus generator to
enhance organ tones and produce a string chorus effect. For
your £89 you get a large bag bulging with boards and
components. An 8 x 5’ PCB contains the full rotor — chorus

-
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‘All these only
from HENRY'S

pu 8" 2+HRE

Here’s an offer you can’trefuse: .
Because of the lack of availability of MK 4118
RAMs, Nascom Microcomputers is supplying its

WITH FREE y
Nascom 2 without the 8 spare 4118s but with a FREE

POWER SUPPLY "6y dynamic RAM board.

= When the 4118s become

]
NASCOM-2 available, Nascom 2

with purchasers can have them
atthe special price of £80
32K RAM + VAT for the 8K.
i £345 VAT 50, for £295 plus VAT
P&P 150 this is what you get:

MEMORY
® 16K RAM board
{expandable to 32K).
@ 8K Microsoft BASIC,
® 2K NAS-SYS 1
monitor.
® 1K Video RAM.

Buy
British

ring ivon - % ® 1K Workspace/
ng overa ho“,se%\dBeU\LT‘. It s Scr_.tchpad RAM.
1is uppl mis B 11 ® Main board sockets
bigg mall 8YS' MEMORIES — eSt . for the 8x4118s or
construct + VAT MICROPROCESSOR 2708 EPROMS.

® Z80A which will run at 4MHz but is selectable between1/2/4 MHz.

HARDWARE

® Industrial standard 12" x 8" PCB, through hole plated, masked
and screen printed. All bus lines are fully buffered on-board.

INTERFACES @ Licon 57 key solid state keyboard.

® Monitor/domestic TV interface.

® Kansas City cassette interface (300/1200 baud) or R§232/2CmA

teletype interface.

The Nascom 2 kit is supplied complete with constructionarticle

and extensive software manual for the monitor and BASIC.

Bano =
EERBEE

-~
o

-
B
o
@e

4.50
5.25
QUANTITY 4Less 10%
ANY ONE 8 less 15%

16 Less 20%

EXPANSION NASCOM-1

wExpansion buffer board £32.50
MEMORY KITS (inclusive ail
hardware)
8K £85
6N ppzexml BIam.EE £140
32k ... . ... £200
* /Q board with decoders and
all hardware except ICS will
acceptup to 3 PIOs, 1 CTV and
1 UART £35

NEW.T.4 bperaling syslem in 12>)
2708 EPROMS UPWARDS
COMPATIBLE FROM T2 and B-BUG

NAS SYS 1. MONITOR . . , .

NAS

.00
00

£25
A

The Nascom IMP (Impact Matrix Printer) features are: ®Exte

M IMP PLAIN
PAPER PRINTER

Fully built and housed in a stylish enclosure
for just £325 plus, 159, VAT .Interfaces with
all micro computers. Deliveries Ex-Stock.

® Optional tractor feed. @ Baud rate from 11010 9600

Programming Manual . . . . Z489
* Power supply for up to
32K expansion Mk 11 . . £€24.50

*BA power supply for larger
than 32K expansion T
wExpar:sion card frame
EPROM rammer . .
SMARTmeg
Tiny Basic .
Super Tiny Basic (with

. £25.00

éd}to} 'and machine
... £35.00

utility routined) . . .

Zeap assembler editor . £32.00
SKBASICROM .. ...... £40.
Naspen TextHendler . . . . . £30.00
Disassembler . . . ... ... £9.96

@ 60 lines per minute @ 96 character ASCliset o
® 80 characters periine. (includes upper/iower case

@ Bi-directional printing ® Automatic CR/LF.
® 10line print butter @ Accepts 85" paper

FERRANTI COMPUTER KEYBOARDS

}

B W W W
SOUD AR R T EYS Y s . - SIE
STURDY LR EEEER R RS .+ [47x6"x3"
CASE T E R TR . SLOPING ) s
LAY T ® Audible ‘B
P osi
O New

80 column

In good condition
AS RECOMMENDED BY COMPUTING TODAY

60 Key ASCI! Coded in steel case

I signal for optional synchronisation of baud
‘ o

EXCLUSIVE TO HENRY’'S
50% OFF MAKER'S PRICE

®Software selectable 20, 40 and 80
column using 120mm aluminium-
ised paper. 1 roll supplied.

9150 lines per minute. |

®Centronics peraliel data interface

" _for Nascom, Tandy, etc.

9240volt mains inpuyt _

ASCH character set

Paper feed, and on/off select switches

ELL’ signal Weight 10ibs

ize: 13" x 104" x 41" LIST PRICE £400

, boxed and fully guaranteed

Price £195.00

Latched output complete with Plug & Cable apgnly lus VAT
with circuit to convert to T.T.L. levels. £25 ;/\p/:fz_m CENTRONICS P1 PRINTER Spl?.t;fpet €4 Sf,s.::n:TEvEAT
Your London & National Nascom Distributor. ’ — » v
Export Orders deduct VAT, but add 5% carriage | COMPUTER SEND IIENR_IIS
Official Export & Educational Orders welcome BROCHURE _15p v v Computer Kit Division
Our Telex 262284 Mono Ref. 140Q Transonics | FREE STAMP A e T e Eg
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$ '— CLEFKITS — ¢

NEW —
ELECTRONIC ROTOR

Two-speed organ rotor simulator plus a
thres-phase chorus generator on a single
PCB (B''x5""). Kit includes all components
— IC sockets throughout — mains opera-
tion and stereo headphone driver PCB,
Easily integrated with existing organ.
Component kit £89.00.

MONITORS

MONITORS
MONITORS

Uncased from 3" to 12"

KEYBOARDS
ased from 5" to 20” Ut
oz om 2 = We believe that we have located the best
High Quality Electranic Musical In- manufacturer of square front Keyboards,
under the | supervi- as used in our Kits, and can also supply

Semi professional or
professional available
from stock.

sion of Specialist Designer A. J. Keyswitch hardware including the in-
BOOTHMAN. dustry standard soft plated contact

springs.
JOANNA 72 & 88 PIANOS 49 NoTE e £23.80

Six and 7% Octave Electronic Pianos with

e . bk i g unique Touch Sensitive Action as used in 73 NoTE Fr £37.00
Monitor PCBs including the P. E. JOANNA, which electronically 88 NOTE AC £45.00
Transformers and Tubes mual:;ﬁzbeua(wo key ";:’“’f’d—? feglulrg All Keyboards are easily cut 1o provide
. ot available in any other design. Bui our required length and compass. Quan-
also in stock. this widely acctaimed professional instru- }';‘y enq?,l:;ges we;fome, pasti
;nem, for either Domestic or Stage use,
i fom our top quality Component kits.
Phon write
dh;) _f or write for SIX OCTAVES—£195 BUILDING SERVICE H
etans. 7% 0CTAVES—£220 We are specialists in Electronic Piano
P.E. STRING ENSEMBLE Manutacture and can build your Piano for
The versatile String Synthesizer with a you —see lists.
tantastic sound at an economic price. Split
Kequard facility with a range of impress- INFORMATION
fve voices. Please send S.A.E. quoting items of
COMPONENT KIT— £164 interest. Telephone BARCLAYCARD
Back up TELEPHONE advice is avail- orders can be accepted, all prices include
able from the designer to supplement V.A T, carriage & Insurance
the clear instructions included with
the above Kits. visITs

P.A.;s g SPEAKER S — Are weitome by appointment, otherwise

Mail Order Onl
CABINETS 4
Units can be supplied to add to the EXPORT p
Component Kits. including Domestic or Enquiries welcome — in Australia please
Stage Cabinets and portable tubular legs. contact JAYCAR (Sydney).

CLEF PRODUCTS (ELECTROUNICS) LIMITED .77,

16 Mayfield Road, Bramhall, Cheshire SK7 1JU. 061 439 3297

Crofton Electronics Limited
35 Grosvenor Road, Twickenham, Middx.
Tel:01 891 1513

ITEGRES

s Quitput

Balence Leveat e

¢

®, %
799190‘/_[70/8by¥bomwrieslnc.lB’ NOISE REDUCT'ON UNIT
Add DO LBY to your tape system! Typical performance
Featuring Noise reduction better than 9dB weighted.

switching for both encoding (low-level h.f. Clipping level: 16.5dB above Dolby level

r ion lecodin (measured at 1% third harmonic content).
i et kgl Harmonic distortion 0.1% at Dolby level |

@ a switchable f.m. stereo multiplex and bias filter ; 22
@ provision for decoding Dolby f.m. radio transmissions zgﬁﬂ'&}g '3%%1 o Tl el Mg
@ all inputs and outputs are adjustable Signal-to-noise ratio: 75dB (20Hz to 20kHz,
@ suitable for both open-reel and cassette tape machines signal at Dolby level) at Monitor output. ‘
@ check tape switch for encoded monitoring in three-head Dynamic Range >>90dB

machines 30mV sensitivity.
@ solid mahogany cabinet
@ 240v ac mains operated KIT PRICE £43.90 + VAT

. Dolby level cal tapes are available for open-reel use and for cassette (specify which). Price £2.40 (inclusive)
@ We guarantee full after-sales technical and servicing facilities @ High performance Tuner Amp, Tuners and surround sound available

Prepare for B.B.C. Quadraphonic Broadcasts — Send for details of our Ambisonic H.J. decoder kit

Please send SAE for complete lists and specifications

Portwood Industrial Estate, Church Gresley
a Burton-on-Trent, Statfs, DE11 9PT

Burton-on-Trent (0283) 215432. Telex 377106

ey
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system, using some twenty 1Cs. Sockets are provided for all
of them — that’s what | like to see. (Have you ever tried
desoldering a duff chip?). The second (2% x 2") board
carries components for the low impedance stereo headphone
driver circuit. Mains power supply components are also
supplied.

The PCBs are labelled with component values, rather than
numbers. Some legends are a little indistinct, so a full
components listing is given as a double check. All nine controls
are included as preset pots on the PCB, but you can replace

them with external pots, if necessary. Holes in the PCB allow
operation of the presets if you want to keep the controls
on-board.

If you already have an electronic organ, you can add on
this unit for some interesting effects, or you could use it as an
experimenters’ kit for use with your own signal source. A
system interconnection diagram is provided, showing the unit
placed between the signal source and existing power
amplifiers.

ETI INDEX 9C

COMPU-TECH SYSTEMS

Company Compu-Tech Systems.

Kit Car Security System

Price £11.95 + Siren (£7.75)

Complexity B Instruction Manual 3

Circuit Diagram 1 Finish 3 ‘ ]
Contents 3 Fault-Finding Guide on . :

This design from Compu-Tech was published in
ETI last month. It’s an add-on unit for the ETI
car alarm (also designed by Compu-Tech) published '8
in December 1978. The original unit protected both §=a
the car itself (by monitoring all doors and disabling
the ignition when set} and the car’s accessories.
There is an entry and exit delay before the horn
is sounded, so you don’t have to fitany externalswitch.’!

Construction is quite straightforward and the use of
the familiar incar connectors allows the unit to be
fitted easily to almost any car.

The later add-on unit allows simultaneous sounding of
the horn and flashing of lights and brake lights when the alarm
is activated, whilst maintaining complete isolation between
these circuits when in normal use.

Both kits are constructed on compact PCBs, housed in
attractive, weather resistant plastic cases. A complete kit of

parts for the original alarm unit is still available from Compu-
Tech for £14.75 (PCBs only — £1.00 each). You can buy a
complete kit of parts for the add-on system for £11.95 (siren
£7.75 extra and PCBs only £1.00 each). Both kits and siren
are available for £29.95 all inclusive (a saving of £4.50).

ETI INDEX 10B

CONTINENTAL
SPECIALTIES CORPORATION

Company Continental Specialties Corporation, Shire
Hill Industrial Estate, Saffron Walden, Essex
CB11 3AQ.

Kit Logic Probe Kit LPK—1

Price £11.92 + VAT

Complexity A

Circuit Diagram 1

Contents 3 Finish 3

Instruction Manual 3 Fault-Finding Guide 1

CSC, better known for their Proto-Board and Experimentor
Systems, say you can build this full-performance logic
probe kit ‘in just a few hours of easy assembly’. | think even a
newcomer to project building should be able to have a working
probe in a lot less than a few hours with the aid of CSC’s
excellent, step-by-step instruction manual. The most difficult
operation is persuading the PCB to fit inside the compact case
— 50 no constructional problems here.

The 203 A ‘powered’ Proto-Board is now also available as a
kit (the 230AK) — a sturdy box with a large area of Proto-
Board on top and a 5 V at 1 A and separate internally
adjustable 7—18 V at 0AS5 supplies inside.

The 230AK kit came in handy when | finished my
Microtan computer kit. The 5 volt, 1A outlet was the perfect.
power supply. Then | used my completed logic probe kit to
inspect the logic state of the computer chip pins.

ETI INDEX 11A
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DIGISOUND

Company Digisound Ltd, 13 The Brooklands, Wrea
Green, Preston, Lancashire PR4 2NQ.

Kit 24 dB per octave low pass VCF

Price ‘ £18.08

Complexity B Instruction Manual 3

Circuit Diagram 1 Finish 3

Contents 3 Fault-Finding Guide 0

Digisound sent me a kit from outside the ETI 80 range (the
modular synthesiser series which we began in February this
year). They sent a 24 dB/octave low pass voltage controlled
filter with voltage control of resonance. Coarse and fine pot
controls give a range of +5 octaves and +1 octave respectively.
With the PCB and component pack you will receive two
important pieces of paper. The first gives some general notes
on construction with details of Digisound’s technical service,
should you be unable to get your kit working. The second
includes a circuit diagram, component overlay, component
lists and more detailed construction, testing and calibration

notes. For calibration you’ll need a previously calibrated VCO,

Digisound’s kits seem to have a lot less paperwork with

—.FEATURE: it Survey

them than other kits of comparable cost and complexity.
However Digisound manage to pack a great deal of useful
information into a small space and yet keep it perfectly
readable and understandable.

ETI INDEX 10B

ELECTRONIC
DESIGN ASSOCIATES

Company Electronic Design Associates, 82 Bath Street,
Walsall WS1 3DE.

Kit Sparkrite X5 inductive discharge Electronic
Ignition

Price £16.95

Complexity A Instruction Manual 3

Circuit Diagram 1 Finish 3

Contents 3 Fault-Finding Guide 1

This spark of genius arrived well packaged with separate
component packs. The instructions include a ‘how to
solder’ section and the parts list gives resistor colour codes,
so you’re not likely to go wrong unless you’re colour blind.
EDA also operate an after-sales technical advice service, just
in case you do have any problems. If you’re not often under

the bonnet of your Rolls, don’t worry, fitting instructions
are included.

All'in all a useful, attractive and easy to build kit. When
it’s finished you don’t have to bolt it on somewhere. It comes
complete with clips, so that you can simply push it on to your
coil. Connection is then a matter of attaching a few wires to
the existing circuitry and you’re off. No more cold morning

push starts.

ETI INDEX 11A

Company GP Industrial Electronics, Skardon Works,
Skardon Place, North Hill, Plymouth
PL4 SHA.

Kit Softy EPROM Programmer

Price £115 + PSU (£23)

Complexity C

Circuit Diagram 1

Contents 3

Instruction Manual 1

Finish 3

Fault-Finding Guide 1

Henry Budgett of Computing Today, anxious to put his
expert computing knowledge to good use, got cracking on
this one (and soon wished hie hadn't}. He reports that the PCB
is double-sided but not plated through, so you have to make
some two hundred connections befote you can put the first

ETI MAY 1980
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Acorn Computers
Altek Instruments
Ambit International
Aura Sounds
Cambridge Kits

Catronics

Chromasonic
Chromatronics
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ALARMS

AMPLIFIERS

CASSETTE DECKS

COMPUTING

DICE

DOLBY

DOOR CHIMES

ELECTRONIC IGNITION

in

GAMES

LIGHT SHOW

METAL LOCATORS

RADIO CONTROL

SYNTHESISERS

m |

TELETEXT

TEST GEAR

TIMERS

TUNERS

TV CAMERA

|

The addresses of companies who did not
supply-kits for the survey, but who are
included in the quick index, are shown

below. The addresses of companies who
did supply kits are shown with the
appropriate kit report.

Ambit International,
200 North Service Road,
Brentwood, Essex.

Aura Sounds,

14-15 Royal Oak Centre,
Brighton Road,

Purley, Surrey.

Cambridge Kits,

45 Old School Lane,
Milton,

Cambridge CB4 4BS

Chromatronics,
River Way,
Harlow, Essex.

Comp Comp Comp.,
14 Station Road,
New Barnet,

Herts EN5 1QW

Crofton Electronics Ltd.,
35 Grosvenor Road,
Twickenham,

Middlesex.

Electro-Tech Components Ltd.,
364 Edware Road,
London W2

GMT Electronics,

Freepost,
Birmingham B19 1BR

ETIMAY 1980
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To use this quick index, decide what sort of kit you want. If you want a Dolby system, for instance,
look across the Dolby row until you come to a black hole. The company at the head of that column,
Integrex, supplies the kit you want.
Computers of all sorts and their accessories all go by the name of computing in this index, so thumb
through the magazine for the company’s advertisement to find out exactly what they can supply. Clocks
have been included under the heading of timers.
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Interface Components Ltd., Menorcrest Electronics Ltd., Tandy,
Oakfield Corner, 1 Hatton Court, Bilston Road,
Sycamore Road, Ipswich, Suffolk. Wednesbury,
Amersham, Nascom Microcomputers Ltd., West Midlands WS10 7]N
Bucks. HP6 65U
92 Broad Street, .
Technalogics Ltd.,
Eheshang, 8 Egerton Street
LSM Products, S Liverpool L8 7LY
F(’;) B?‘x 51, Newbear Components,
terham 40 Bartholomew Street :
’ ’ Technomatic Ltd.,
Bl CRIoUe geviv(bury, 17 Burnley Road,
el London NW10
Maplin Electronic Supplies Ltd., Science of Cambridge Ltd.,
PO Box 3, 6 Kings Parade, Transam Components Ltd.,
Rayleigh, Cambridge, 12 Chapel Street,
Essex SS6 8LR Cambs CB2 1SN London NW1 -
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< BUILD YOUR OWN METAL DETECTOR
‘pfv INTELLIGENT VLF/TRVCO/TRIB/TRBFO...
EPROM PROG RAM M ER Pre-aligned search heads — test equipment not

required. Literature available in return for SAE.
Manuals and parts sold separately: write or
phone for price. Export welcome: write for
-quote.

Shadow VLE/TR. Full
specification discriminator, not

just tarrous / nonterrous indica-

tion It works by messuring the
conductivity of the terget, now you can
reject nails bottle caps even aluminium
foil and ring pull tabs! Full ground effect
exclusion over normal or high per-
meability soils.

The head is thermally and cepacitively shielded.
4 modes: despseeking VLF plus 3 TR discriminating ranges Sh“ow
Push butten ''memory’” tuning. Performance equals TR/1B
commarcial detectors costing £2001 As described in ETI

Complete kit now only £79.70 inc. VAT & postll A

individusl perts: Search head £21.33 PCB £6.80 Case £5.33 Adjustable shaft assy. £5.10. LM393
£1.12. Manual (gives more info. then ETl article — and extra function}£1.12 Allinc. VAT & post! (Other
perts aiso available separately)

THE COMPLETE
MICROSYSTEM

Shadow TR/ 1B (illustrated) A true transmit receive/induction belance detector at s budget price for

DEVELOPMENT TOOL anyone who doesn't need discrimination. Waterproof snd thermally insulated search head. Good
sensitivity. Built-in speaker and headser jack. Complete kit £25 + VAT (post & Pkg. £1.80.
SOFTY s a small computer which is designed to be a complete and useful tool in its i TV/VCO. An advanced version of the TR/IB. Use as a sensitwe 1B machine or switch 10 VCO
own _nght. SOFTY may be used in three main ways: As a 2k block of intelligent memory mode when the sound changes to a varying pitch, allowing easier use over mineralised ground and
torming part of the memory map of a system under development. As an intelligent enabling of negative, high per Y ies. Kit price £29 + VAT (post £1 80.
EPROM programmer for 27085/ 2716S. As a control computer in its own right "
Write or telephone for tull details: Seeveo) for/eh models £4.90 + VAT (post paid)
SOFTY is available NOW — ex-stock Beginners BFO model. A very detailed manual and p: d coils make this an ideal first
Only £120 + VAT built and tested project. Simple high efficiency circuit. Full size (not a toy) but weighs only 300gms (10.50zs) with battery!
£100 + VAT kit £20 + VAT built power supply FREE STETHOSCOPE HEADSET with every order. ALT3 kit: £12 + VAT (post £1.80). Padded high Z
£145 + VAT built and tested. converted for 250872516 Programming (conversjon headphones £4.50 + VAT (post paid).
- b .

ge.'a"s a"i s:pplled with every E.o FTY purchased) Shell Kit. Consists of the (hard 10 find) hardware items, for detectors of your own design. Fully adjustable

rices include postage and packing shaft with handle, search head moutdings (int. dism. 185mm) with hinge assembly. special clips to mount
The SOFTY system is covered by a money back guarantee and ourfast repair /advise your own control housing (any box s suitable). Completel liic and undrilled. With bl
service instructions £8.25 + VAT (post £1 60)

GP INDUSTRIAL ELECTRONICS LIMITED ALTEK (ETI), 1 Green Lane

Skardon Works, Skardon Place, North Hill, Plymouth PL4 8HA. BT = 24 hours). Access & Visa Car:sv :::32:;:: :‘,1::::’,:%:’;:%“ only please.
3 'S; CH -
Telephone: Plymouth (0752) 28627 Srone (853 525 e s ’ °

FANTASTIC INTRODUCTION OFFER

Newly introduced to our Catalogue — low price, high quality

MULTI RANGE TEST METERS

Specification: Model HM-102 Model HM-101
Voltage 0C: 0.25, 1. 2.5, 10 C & AC 10, 50
25, 100, 250. 1000 250, 1000
AC: 10, 25, 100,

250, 1000 )
Sensitivity DC: 20.000 Ohms/Volt 2,000 Ohms/Volt
AC: 10,000 Ohms/Volt
Decibels —20to + 20 db —10to +22db
DC Current 50. 500 A 100mA
5. 50, 500mA

Ohmeter 0 Ohms centre scale 60 Ohms centre scale

Four Ranges:

Two ranges:

0.6 k.0hms 0-10 k.Dhms
" 0.60 k.0hms 0-1 M.0hms

0.600 k.0hms

0-5 M.Ohms
Power Supply Single 1.5V cell Single 1.5V cell
Size 135x 91 x 39mm 90 x 60 x 29mm
Weight (inc!. 280 gms. 92 gms.
battery] )

Mirrored scale Mirrored scale

Overload protection

Carrying handle doubles

as bench stand )
Delivered price. £13.99 U.K. £15.99 Export £5.95 U.K. £7.95 Export

N Inclusive of battery. test leads and instruction booklet '

Also available: Delpak voltage regulators and power supplies, Delpak keypads and keyboards, Futaba keyboard
switches, Futaba vacuum fluorescent displays, {.Cs. from OKl; Power amplifiers, filters, stereo image width
control, compressor /expander, active crossovers, power supplies, plus all pots, switches, etc.

MAGNUM AUDIO LTD. Liion turror.vei fosss) zssss
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BIO ACTIVITY TRANSLATOR"

Natural Bio Electric signals are monitored by an electrode attached to the
leaf. When amplified and filtered, a VCO, VCA and other exclusive
synthesiser circuits are controlled by the potential to produce tracking
sequences of notes. These follow in pitch, rhythm and volume the ever
changing signal.
Components include: 61C’s, 3 Transistors, 11 Diodes, 19 Capacitors, 50
Resistors, PCB, L.S., all Hardware and professional teak finish case.
Output available for either audio ampiification or a directly coupled
signal from the biological amplifier for use with oscilloscope or chart
recorder.
A Biological Amplifier and Sound Synthesiser in one Instrument
Ready Assembled £35.25; Kit £27.35
All prices include P & P and VAT
Please allow 21 days for delivery

JEREMY LORD SYNTHESISERS LTD.

{Dept EM)
3 Charterhouse, Eitringham Street, London, SW18 1TD

TRULY PORTABLE COLOUR
BAR GENERATOR

Inclusive
g e (In kit
Sl S AN form)

* Fully self-contained, includes built-in rechargeable battery and power
unit/charger

* Five standard test patterns viz; Colour Bars, Red Raster, Crosshatch,
Linearised Grey Scale and Peak White.

* Kitcomes complete with PROFESSIONALLY FINISHED Case and

Tinned, Printed and Drilled P.C.B.

Size only 8" x 52" x 112"’

Ready-built and tested version —

£88 - 2 5 inclusive

NASCOM 1 & 2 GOLOUR GRAPHICS
BOARD

* Runs on a Minimum Nascom 1 or 2
* B Background and 8 Foreground Colours )
* Continuous shapes may be constructed using the 3072 Colour

addressable cells. )
* Text and Colour Graphics may be mixed anywhere on Screen.
* The complete kit, including Test programs only

Available from: £2 2 . 5 0 inclusive
INTRACEPT ELECTRONICS LTD.

DEPT. ETI, 203 PICTON ROAD
WAVERTREE, LIVERPOOL 15
TEL; 081-733 3042

ETI MAY 1980
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C300/ES200
high performance electronic 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 itis now avaifable 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}” electromic variable dwell
circuit {maximises spark energy at all speeds). pulse processor
{overcomes contact breaker problems) Coil governor (protects coil).
Long burnoutput. Negative earth only. Compatible with all rev counters

€300.Init's ready bult form (C3000) it came top ol ail systems tested
by an independent nationat authority July ' 79. A tugh energy

capacitive discharge ignition incorporating a hngh output short circuit
proot inverter top grade Swedish output capacitor, pulse processeor
circuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. {Low cost adaptors available for rare cases.
Application list enclosed with each kit. Note Velicles with Smiths
Jaeger rev. counters code RVI on dial will require adaptor type [Ch

What's in the kits. Surefire’s own precision anodised aluminium
extruded case. P.C. maunted securty changeaver switch, static
timing light. Special selection Motorola semi conductors Capacitors,
resistors etc. selected after 5 years experience. Glass fibre peh, solder,
complete down to last washer

Fully tllustrated comprehensive instructions
and full technical back up service.

Dept. ETI5

Suretron Systems (UK) Ltd.
Piccadilly Place, London Rd _, Bath BA1 6PW. Tel: Bath {0225) 23194

Name

Address

‘Phone order with Access. Barclaycard Quantity

VAT and P & Pinc requred
ES200: Neg & £13.95 | j,;;:;‘-‘g)gf\
€300: Pos = £17.95
€300: Neg = £17.95 ChyNo
Tacho Adapt. TC) £3.90
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component in. The parts list is incomplete (not listing the
modulator or the hardware — nuts, bolts, keys, etc).
Constructional notes are almost non-existent. However, a
warning is included for the constructor — ‘A professional
level of understanding is expected and assumed.’
This is definitely not a kit for beginners as a thorough

knowledge of computer systems is required to build it into
“your system. At £115 it’s a bit pricey, especially if you don’t
understand what you're doing. If you do end up with an
expensive book-end, send it back to GP Industrial Electronics
with a cheque for £20. They’ll sort it qut and charge you for
any parts they think you've shuffled
off to the great reject
bin in the sky.
ET!I INDEX 9C

Company Heathkit, Bristol Road, Gloucester GL2 6EE
Kit Quartz Clock Timer GC—1415

Price £43.63

Complexity B Instruction Manual 3

Circuit Diagram 1 Finish 3
Contents 3 Fault-Finding Guide 1

Heathkit’s excellent instruction manual greatly simplifies
construction of this sophisticated quartz clock/timer,
bringing it within the range of ability of more constructors.
That makes sound economic sense. The more people who are
capable of building the kit, the bigger the potential market.

Although it’s not the simplest of kits, Heathkit’s manual
assumes nothing. It starts from the basics with notes on
soldering. The kit is intended for installation in your car
(a mounting bracket and adhesive pads are suppl ied), but,
with the addition of a 12 volt DC supply, you have a 12 hour,
4 digit clock with trip-timer and stopwatch functions
attractive enough to grace your mantlepiece (at home, not in
the car!). If you are going to fit it in your car, full fitting
instructions are given for negative earth vehicles.

I haven’t a great deal to say about this kit — the sign of
satisfaction and trouble-free construction, well-known, to be
typical of the well-prepared and presented Heathkit products.
ETI INDEX 11B

HENRY'S RADIO

Company Henry’s Radio, Computer Kit Division,
404 Edgware Road, London W2.

Kit Nascom 2

Price £295 + VAT

Complexity C

Circuit Diagram 1

Contents 2

Instruction Manual 3

Finish 3

Fault-Finding Guide 1

Ifyou’re not already acquainted with Nascom 2 or anything

of comparable constructional complexity, opening the boxes
of boards and seemingly endless bags of components can be a
traumatic experience. There are an awful lot of holes in the
PCB that have to have something soldered into them. Where to
begin the endurance test?

The manual offers good advice. ‘Do not begin construction
now. Read through all the documentation at least twice.’
Construction times can range from under 10 hours to over 40,
30 hours being the average. The manual advises you not to
work for more than 2 or 3 hours at a stretch — good advice. It
then goes through each stage of construction with diagrams,
where necessary. This isn’t the sort of kit that you can start
on the dining room table and clear the bits away every time
dinner, tea, supper, etc come around. That’s the easiest way
to lose bits and destroy chips. Find a place where everything
can lie undisturbed for days at a time, It also helps if you
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INTEGREX

Company Integrex Ltd, Portwood Industrial Estate,
Church Gresley, Burton On Trent,
Staffordshire DE11 9PT,

Kit Dolby Noise Reducer

Price £50.48

Complexity C Instruction Manual 2

Circuit Diagram 1 Finish 3

Contents 3 Fault-Finding Guide 0

Ifyou bought a cassette deck without Dolby noise reduction

and don’t feel like trading it for a machine with Dolby, you
could build the Integrex Dolby Noise Reducer as a separate
unit. Integrex claim that their design is the only ‘add-on’
Dolby processor kit in the world.

Integrex’s preface to the construction notes advises you to
check that all the components have been packed and sent in
good condition. It may seem obvious, but it’s always worth
reminding the newcomer to kit-building. The remainder of the
instruction leaflet takes the form of a reprint of the magazine
article describing the system. One useful feature is the
inclusion of a note of the most common constructiona! errors
— collect one bonus point as you pass go in lieu of a point for
the absent troubleshooting guide.

gi! . L] g Ty

The PCB and components come with all the necessary
hardware — an aluminium chassis and an attractive mahogany
sleeve. The unit matches other {ntegrex products in both
appearance and electronically, in terms of input/output signal
parameters and standardised DIN sockets. So, having built
your Dolby system you can then build a matching FM tuner
and stereo amplifier. ’
ETI{ INDEX 10C

INTRACEPT ELECTRONICS

Company Intracept Electronics Ltd, 203 Picton Road,
Liverpool L154LG.

Kit Nascom colour graphics board

Price £22.50

Complexity B Instruction Manual 2

Circuit Diagram 1 Finish 2

Contents 3 Fault-Finding Guide 0

If you already have a Nascom 1 or 2, this kit enables you to

produce colour graphics under software control. The
background can be set to one of eight colours (including black
and white) by altering the contents of address 0C00 or by

have a high SQ (stamina quotient) or BT (boredom
threshold}) because there is a lot of intricate soldering to get
through before you come to the interesting bit — switching
on. The only serious error a careless constructor might make
is in the connection of the keyboard to the processor PCB.
It is possible to plug the keyboard into the wrong position.
Then, at switch-on you find you no longer have a working
keyboard. This was drawn to my attention by a recent
phone call to Computing Today from an electronics engineer
who, of course, ignored the instruction manual. Being a
professional, he didn’t need to read the
. manual. He blew up his keyboard. ‘Read
R, through all the documentation at least

’

Because of the non-availability of

4118 chips, Nascom 2s are currently
" being supplied without the 4118s, bui
@ with a free 16K dynamic RAM board.

When 4118s are again available, Nascom 2
&3 buyers will be able to get hold of them at the
J special price of £80 + VAT for the 8K.
Henry’s Radio are also offering a
free power supply. If you get your
Nascom 2 from Nascom,
without 4118s and without
the 16K RAM board you
can expect to pay £225.
8 ET! INDEX 10C

outputting
to Port O using the
Z80’s output group
instructions.

Test programs are intluded with the
instructions to ensure that the board is functioning properly
(Nasbug and Nas-Sys versions are supplied).The colour graphics
modulator may be used with Nascom 1 or 2 and the appropriate
alterations to Nascom’s main board in order to use the colour
graphics option are given, together with a testing procedure.

Intracept also supply a colour bar generator kit primarily
for the field service engineer. 1t’s a useful diagnostic tool for
troubleshooting colour telly faults. It can display the standard
waveforms and colour bar pattern. From them, if you know
what you’re doing, you should be able to spot decoder fauits
(incorrect matrixing, ident, colour balance, demodulator
phasing, delay line adjustment, etc.). The five patterns
available (blank raster, grey scale, cross-hatch, colour bar and
red raster) should enable a service engineer to accurately adjust
and service colour television in the home.

ETI INDEX 8B
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JAYEN DEVELOPMENTS

Company Jayen Developments,
21 Gladeside, Bar Hill,
Cambridge CB3 8DY.
Kit Jaykit DM—2DigitalMultimeter
Price £5.45

Complexity B Instruction Manual 2
Circuit Diagram 1 Finish 3
Contents 3 Fault-Finding Guide 1

Imust confess that the idea of a kit without components¥
_¥struck me as about as useful as a handful of rice pudding
for resurfacing the M1. However, | take it all back. In fact,
it’s not a bad idea at all. What do you need to turn a tobacco
tin project into something a shade more sophisticated?
You could start with a well-made PCB and a professional-
looking front panel. Well, if you send off your pennies to Jayen, §
that'’s exactly what they send you — PCB plus front panel. You
also get a shopping list for components, which you can buy for
£23.75 from an address given by jayen. Jaykit's FG—1a
Function Generator is also sold in this form. Nice idea.
ET] INDEX 10B

JEREMY LORD SYNTHESISERS

Company Jeremy Lord Synthesisers Ltd,
3 Charterhouse, Eltringham Street, London
SW18 1TD.

Kit Bioactivity Translator

Price £27.35

Complexity B

Circuit Diagram 1

Contents 3

Instruction Manual 2

Finish 3
Fault-Finding Guide 0

his instrument has been getting a lot of publicity recently

in the national Press and on radio. It works on the principle
that plants generate minute electrical potentials which the
translator can amplify and use to control a synthesiser. The
sound output follows the signals from the plant in pitch,
rhythm and volume.

In practice, however, the device responds more to
movement of the plant. | suspect this has something to do
with the design of electrodes used — based loosely around a
common or garden hairclip and conductive foam pads.
However, the principle is sound and the system works.

What's it like to build? Construction posed no problems.
The PCB fits neatly into the smart teak finish case and a
self-adhesive plastic sheet gives the front panel a professional
appearance. It's a self-contained unit — you don’t have to
plug it into your amplifier. Synthesiser, amplifier, controls,
batteries and loudspeaker are all housed in a single box.

ETI INDEX 9B

£

NIC The Pinball Wizard black and white TV game was featured

: exclusively in the November 1979 issue of ETI. NIC
purchased 500 of the games chip used in this kit. As Pinball
Wizard has been selling well, | should get in touch with NIC as

Company NIC, 61 Broad Lane, London N15. soon as possible, to avoid disappointment.

:f,fitce 2'3"9[’_;% e The chip does most of the work, so there are few extra
Complexity B components on the board, simplifying construction. You can
ggsg:;tlzlasram ; !)uy evprything you peeq from NIC for £39.30, or you could
Instruction Manual 3 invest in just the basic kit of PCB and components for £28.90.
Finish L2 The box and controls are £6.50 extra and the mains adaptor
Fault-Finding Guide 0 another £3.90.
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Company Powertran Electronics, Portway Industrial
Estate, Andover, Hants SP10 3NM,

Kit Transcendent 2000

Price £168.50 + VAT

Complexity C Instruction Manual 3

Circuit Diagram 1 Finish 3

Contents 3 Fault-Finding Guide 0

POWERTRAN ELECTRONICS |~

Powertran Electronics sent us a Transcendent 2000 single
board synthesiser to have a look at. It’s a 3 octave
instrument transposable 2 octaves up or down giving an
effective 7 octave range. Features include portamento, pitch
blending, a VCO with shape and pitch modulation, a VCF
with both low and high pass outputs and a separate dynamic
sweep control, amongst many, many others.

It’s definitely not a beginners’ kit, although we can’t give
you a full account of any constructional difficulties, because
Powertran wouldn’t let us build it. However, | can tell you
that the kit comes absolutely complete, right down to the
mains plug. The components are separated into 16 packs,
each with a separate component listing, greatly facilitating
component checking.

ETI INDEX 10C

The game includes pinball, basketball and breakout
options, selected by push button. The star was undoubtedly
breakout. Everyone here at ETI who borrowed the game
became hopelessly addicted to breakout. You find that you
have to have just one more game to try to get the maximum
score of 864 by demolishing two walls of bricks with seven
balls . ... and then just one more game .. ..and then . ...

NICs shop is packed with goodies, from a car alarm kit to
computer kits (Nascom 2 and the UK101) including the
Heathkit H14 Line Printer. Why not pop round for a
browse.

ETI INDEX 9B

ETI MAY 1980
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SURETRON SYSTEMS

Company Suretron Systems (UK) Ltd, Piccadilly Place,
London Road, Bath BA1 6PW.

Kit Surefire C3000 Electronic Ignition

Price £17.95

Complexity A

Circuit Diagram 1

Contents 3

Instruction Manual 2

Finish 3

Fault-Finding Guide 1

onstruction is straightforward — just work your way dow

the list of assembly instructions. Copious diagrams show
how components should be mounted. One group of
components must be mounted very close to the PCB as a
choke is mounted above them. Be careful how you hold the
board when you’re trying to persuade the choke pins to locate
properly in the holes. When they snap into position, | can
assure you that the pointed pins go through fingertips like a
hot soldering iron through butter. Although the kit is designed
for negative earth vehicles, atlerations are given for positive
earth vehicles. When construction is complete Suretron’s panel
stickers give the kit a professional finish.

Fitting your new space-age electronic ignition system
involves drifling a few holes in your precious auto-not-so-
mobile. If you follow all the instructions, but the little box
still suffers rejection problems from your motor, a flick of a
switch returns the engine toconventional ignition operation®
until you can sort out the trouble.

If problems persist Suretron operate a telephone technical
service or you can return the unit to them for fault diagnosis.
ETI INDEX 10A

TANGERINE COMPUTERS

Company Tangerine Computers, Forehill, Ely, Cambs.
Kit Microtan 65

Price £69 + VAT

Complexity C

Circuit Diagram 0

Contents 3

Instruction Manual 3

Finish 3

Fault-Finding Guide 0
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he arrival of this kit on my cluttered desk made a little bit

of history at ETI. It kindled in my well-thumbed grey cells
something approaching enthusiasm for computing —
something which | had previously thought impossible. |
grasped Microtan in both hands and made for the wilds of
Staines. The kit is presented in the form of a ring binder. Open
the first page and there is your basic kit. Free the PCB from its
cling-film and underneath it you find the components, neatly
laid out on double sided tape, making component checking
as easy as falling off a soldering iron. Construction shouldn’t
pose any problems, as it’s just a matter of identifying the
component and plugging it into the position marked on the
PCB. | reckon if I, with no past experience of computing, or
computer kits, can build this kit and have it working in an
evening of not very arduous soldering, then anyone can. Mind
you, before | started, | equipped myself with a fine tipped
iron and very fine solder.

Once it's working you can plug in extra ICs to give lower
case and graphics options. If you find hexadecimal machine
code as baffling as | do, you can add an expansion unit
(TANEX) and a BASIC interpreter, so that you can talk to
the machine through an ASCII keyboard in something
resembling English. The excellent manual, also included in the
ring binder, gives a few sample programs. Within hours of
getting my hands on this kit, | was blissfully blasting
marauding aircraft out of the sky with my telly-bound missile.

I've quite arbitrarily given this kit a bonus of five on the
ETI INDEX for getting just about everything right and
providing excellent value for money. I'd recommend Microtan
65 to anyone with a modicum of soldering experience and an
interest in computing.

ETI INDEX 14C
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TK ELECTRONICS

Company TK Electronics, 106 Studley Grange Road,
London W7 2LX.

Kit DVM/Thermometer

Price £20.75 + VAT

Complexity B Instruction Manual 2

Circuit Diagram 1 Finish 2

Contents 3 Fault-Finding Guide 0

This kit was featured as a Kit Review subject in Hobby
Electronics (October 1979). HE built the digital thermometer

version. When you’ve decided which version of the kit
you want to construct you have to build a decimal point

driver. Three circuits are suggested — two give a fixed DP and
the third a floating point. The thermometer uses a fixed DP.
No provision is made for the DP driver on the board and its
components are not included with the kit, but this shouldn’t
cause any problems, especially if you have the typical
constructors’ junk box of components.

The diode sensor proved to be reliable and the thermometer
appeared to be sensitive to temperature changes

WATFORD ELECTRONICS fao

Company Watford Electronics, DIGIYAL MULTIMETER & 5 g
33-35 Cardiff Road, Watford, Herts. TYYH

Kit DM 900 Digital Multimeter pA mA mA mA A

Price £60 + VAT nv V V V kV Ban >

Complexity C Instruction Manual 2 ‘ g

Circuit Diagram 1 Finish 3 DC AC DC AC {} m m kmm M_n

Contents 2 Fault-Finding Guide 1 002 2/0 2(\’)0 2 20

Ihope you know your colour code for resistor

tolerances. Watford’s DM 900 kit uses 1,2 and 5 per -
cent resistors and there’s no explanation of the coding
in the instructions. The only minor irritation to mar
this otherwise well presented kit was that the
complement of 64 single-ended Vero pins was about -
thirty short. The PCB, although double-sided, does not -
have plated through holes. So, links between 'the top
and under side of the board are made by Vero pins,

Construction is fairly straightforward, being a matter:%;
of finding a component on the parts list and soldering
it into the correct position marked on the PCB. You'll have to
drill the plastic case to take the three test sockets, although the
front control panel comes ready drilled and with the meter
scales marked.

You can buy the kit assembly instructions separately for

£1.00 (free with kit) if you have an alternative supply of

DMgoo

ETI INDEX 8B
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components. However, if you are not building the DM900
from Watford’s kit, don’t skimp on components to save a few
pence. Get the best. You can’t expect to make an accurate
meter if you use, for instance 10% or even 5% resistors
throughout.

ETI INDEX 9C

WILLIAM STUART SYSTEMS

Company William Stuart Systems, 137 Billericay Road,
Herongate, Brentwood, Essex.

Kit Videograph

Price £26.95 + cabinet and controls £12.95

Complexity B Instruction Manual 3

Circuit Diagram 1 Finish 3

Contents 3 Fault-Finding Guide 1

’

If you want to buy a Christmas present for your hi-fi system
this luxury box of tricks is a bit out of the ordinary. It

actually displays sound waves in colour on any normal
television set. Left and right hand channels are shown in
contrasting colours. Press a button to invert one channel.
Peak signals make the background cycle through eight colours.

The Videograph also has a test signal generator. You can
record the clean square wave on your cassette recorder,
playback the signal through Videograph and actually see the
distortion introduced by your system. You can actually see
the flutter, wow, low frequency and transient response of your
recorder, ampllfler etc.

C()nstruction is a matter of plugging components into two

ETI MAY 1980

well-marked PCBs according to the clear instruction sheets.
The chassis is pre-drilled with an attractive front panel. William
Stuart Systems offer a repair service if things go drastically
wrong.

ETI INDEX 11B




How to order: Make cheques payable to ETI Book Service. Payment in sterling only please. Orders should be sent to: ETI Book Service, Modmags Sales Office, 145 Channg

Cross Road, London WC2. All prices include P&P. Prices may be subject to change without notice.
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—BEGINNERS= =—LOGIC =— — = :
Beginners Guide to Electronics Squires £3.45 Logic Design Projects Using Standard ICs J. Wakerly £5.35
Beginners Guide to Transistors Reddihough £3. 45 Practical Digital Design Using ICs J. Greenfield £12.70
Electronics Self Taught Ashe £4.60 Designing With TTL Integrated Circuits Texas Instruments £3.35
Beginners Guide to Integrated Circuits Sinclair £3.45 How To Use IC Circuit Logic Elements J. Streater £3.80
Understanding Electronic Circuits Sinclair £4.20 110 COSMOS Digital IC Projects for the Home Constructor
Understanding Electronic Components Sinclair £4.20 R. M. Marston £3.95
Beginners Guide to Radio King £3.45 Understanding CMOS Integrated Circuits R. Melen £4.15
Beginners Guide to Audio Sinclair £3.45 Digital Electronic Circuits and Systems R. M. Morris £3.65
MOS Digital ICs G. Flynn £5.25 i

“—COOKBOOKS : ,
TV Typewriters Cookbook £7.75 —TEST INSTRUMENTS

CMOS Cookbook £8.20

Active Filters £11.30 The Oscilloscope In Use Sinclair £3.10
IC Timer Cookbook £7.50 Working with the Oscilloscope A. Saunders £4.25
IC Op-Amp Cookbook £10.00 Servicing with the Oscilloscope A. King £6.65
Video Cookbook £7.00 Radio Television and Audio Test Instruments King £7.00
TTL Cookbook £7.55
The Basic Cook £4.00 inc. p/p L
LIC Converter Cookbook £9.50 —OP-AMPS
Q P . - - - Applications of Operational Amplifiers Graeme (Burr Brown) £8.45
[ PLICATIONS 110 Operational Amplifier Projects for the Home Constructor R. M,
Fi d S ity Syst . Weis £2. Marston £3.95 ) g
1-{1;3;11[}0 g:ﬁff Elif:ltl::)%c Y(Siti'g:pi, ‘gze l§5£ S Designing With Operational Amplifiers Burr Brown £18.35 H
110 Electronic Alarm Projects R. M Marston £3.95 07p§gational Amplifiers Design and Applications G. Tobery (Burr Brown)
M 3 SR 3 A £
110 .M. . — a g
fBIQgemlconductor Projects for the Home Constructor R. M. Marstori i Op-Amp Circuit Design & Applications J. Carr £4.15

110 Integrated Circuit Projects for the Home Constructor R. M.

Marston £3.95 .
110 Thyristor Projects Using SCRs R. M. Marston £3.95 :COMMUNICATIONS

110 Wave Form Generator Projects R. M. Marston £3.95

Communication Systems Intro To Signals & Noise B. Carlson £7.65
Digital Signal Processing Theory & Applications L. R. Rabiner £24.40
L'r___C()N[PIJ’THVG & MICROPROCESSORS_ Electronic Communication Systems G. Kennedy £8.75

Frequency Synthesis. Theory & Design Mannassewitsch £23.80

What is a Microprocessor? 2 cassette tapes plus a 72-page book Principles of Communication Systems H. Taub £8.40
£12.00 L

Beginners Guide to Computers and Microprocessors with Projects C. ! w0 a

Adams £6.05 / _TI-IEORY

Basic Computer Games Ahl £5.40 ; g X

Basic for Home Computers A self-teaching guide B. Albrecht £5.40 d ;I{:::gi:g:_oé‘i:gu[i’tlgzﬁgl?free““ﬁ:‘z&“ﬁ;ﬁi?fgn

1 1 3 . Al L '’Xas stru .
,ﬂrfg’t‘;';;‘.%c‘,’gg;ﬁ,c"e;;;’;‘;ﬁg,‘,’;’" £6.55 Modern Electronic Maths Ciifford £6.95

Z-80 Microcomputer Handbook W. Barden £7.75 Foundations of Wireless Electronics M. G. Scroggie £5.25

How to Program Microcomputers W. Barden £7.25
Introduction to Microcomputers and Microprocessors A. Barna £8.60 — RE
Microprocessors in Instruments and Control R.J. Bibbero £12.60 REFE NCE
Basic Basic J. 5. Coan £7.80

Advanced Basic J. 5. Coan £7.30 - Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.50

Getting Acquainted with Microprocessors L. Frenzel £7.25 Electronic Components M. A. Colwell £2.70

Beginners Guide to Microprocessors C. M. Gilmore £4.90 Electronic Diagrams M. A. Colwell £2.70 .
Beginners Guide to Home Computers Grossworth £4.50 f International Transistor Selector T. D. Towers New update £10.20 |
Beginning Basic R. E. Gosling £4.75 International FET Selector T. D. Towers £4.35 1
Microprocessor Programming for Computer Hobbyists N. Graham International Op-Amp Linear IC Selector Towers £7.65

£7.15 Radio Valve and Se'mlcondu'ctor Data A. M. Bell £3.60

Miniprocessors from Calculators to Computers Heiserman £5.00 Radio, TV and Audio Technical Reference Amos £30.40

Microcomputers, Microprocessors, Hardware, Software and Appli-
cations J. L. Hilburn £17.40 e o )
Basic Programming J. G. Kemeny £6.70 | ,-—-MISCELLANEOUS

Microprocessor Systems Design E. Klingman £17.00.

Intro to Microprocessors Leventhal £17.00 Electronic Fault Diagnosis Sinclair £3.55

Microprocessors — Technology, Architecture & Applications D. R. Integrated Electronics J. Milman £8.20

McGlynn £9.20 Practical Solid State DC Supplies T. D. Towers £6.40

Interactive Computing with Basic Monro-£3.65 Practical Triac/SCR Projects for the Experimenter R. Fox £2.35
Basic with Style P. Nagin £4.25 Printed Circuit Assembly Hughes & Colwell £2.70

Software Design for Microcomputers Ogdin £7.20 4

Microcomputer Design Ogdin £7.25
Microcomputer Base Design Peatman £5.70
Hands on Basic with a PET Peckham £9.00

™| Basic — A hands on method Peckham £6.95 Fallen behind recent advances? T
6800 Software Gourmet Guide and Cookbook Scelbi £8.90 . 9 .
8080 Software Gourmet Guide and Cookbook £8.90 Just starting out?

The 8080A Bugbook: Microcomputer Interfacing & Programming’ Need a decent reference book?
P. H. Rony £8.35 :
8080/8085 Software Design Titus £7.60 - ETI Book Service provides an easy
57 Practical Programs & Games in Basic Tracton £6.65 ] :
Microcomputer Primer M. Waite £6.50 way of getting your hands
Your Own Compqer Waite £1.60 1 ] i
Microprocessor/ Microprogramming Handbook Ward £6.20 | on the nght title.
r -
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 AURA SOUNDS

Tomorrow’s Electronic
Organ Kit is Here

POSSIBLY A NEW NAME
TO YOU, BUT KNOWN IN
OVER 25 COUNTRIES FOR
THE SUPERIOR INSTRU-
MENTS WHICH THIS
GERMAN COMPANY
PRODUCE.

USED BY WEST GERMAN
BROADCASTING SERVICE.
PLAYED BY KLAUS WUN-
DERLICH AND OTHER
FAMOUS ORGANISTS.

Without doubt the most comprehensive
kits and the most up-to-date designs
available today. Just consider a few of
the features:

WERSH is the first kit producing company applying the
latest achievements of the space age technology.

This 'has decisive gffects on the technical and musical ® Precision Master Generator, using

quality of WERSI'S electronic organs for the do-it- MOS-LS1

yourselfer. e ) ) .

The application of modern integrated circuits, so cailed ICs, o Integrated electronic keying in 1 2L

simplifies the organ cons;ruction considerably. A single IC technology.

may replace up to 10,000 conventional electronic com- ® Unique = il svtteh funEtsrs are

ponents.

In addition, ICs save a lot of space and they are extremely programmable.

{,%‘éagbé? dhev'ces~ P T e W @® Even the smallest organ has draw-
. however, went a step farther ye s which were . g .

not available on the open market, were developed for bars in addition to f‘x_ed stops..

specitfic purposes by WERSI engineering. They are being ® Craftsman-made cabinets available

p}:oduc?g t%yé the mlost highly»re;')u,ted IC ‘manufacturﬁ:sﬁin in five veneers.

the world. The result: economical electronic organs wi e : ..

most up-to-date techniques and unsurpassed musical ® R¢3¢Y-made wiring harnesses

capabilities. eliminate errors.

WERSI MAKES DO-IT-YOURSELF CONSTRUCTION EASIER THAN EVER
BEFORE AT A FRACTION COF THE PRICE OF THE FULLY ASSEMBLED
WERSI RANGE. GET THE FACTS NOW.

AURA SOUNDS 14-15 Royal Oak Centre, Brighton Rd., Purley, Surrey. Tel: 01-668-9733
and at 17 Upper Charter Arcade, Barnsley, W. Yorks Tel: Barnsley (0226) 5248.

ﬁ \ f- Please send me the full colour WERSI catalogue, price lists and supporting
3 literature (weighing 1 Ibl) | enclose a cheque/p.o: for £1.00.

Send now l I

for the DN BITIG s s snminecmnmc e o apams s o 30 s e SR S o sssiissisvatas e serhraee

104 page I AdAress...........ccooouovvrrerrennn. N —

full-colour I
cata'ogue. rl e L e L e e e L e e et r et r e h e h g e A 44 s e P b aanar e aaavads '
L ) \ Send to Aura Sounds (PE1) 14/15 Royal Oak Centre, Brighton Rd., Purley, Surm;l.-J

ey . i —— . GRS D W S S bes il vy
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LED

An excellent way to watch what goes on in those secretive screened leads. Can
be adapted to various levels of operation.

tional VU or PPM meter; no LED dis
play could fulfill the spec. However,
with an output in 3 dB steps and a choice of
a dot or bar display, it will make a useful
and attractive addition to any audio system.

5into 1=10

With the log function achieved direct-
ly inside 1C5, the use of four separate op-
amps to condition the signal may seem
extravagant. However, the circuit design
precludes the use of a conventional quad
op amp package like the 324 and the final
circuit exploits the good, all-round, econo-
mical performance of the 741s and the
extremely high input impedance of the
3140s. The display consists of ten LEDs and
these can be illuminated in a dot or bar
format. Selection is by a SPDT switch, or a
wire link may be permanently connected.
Sensitivity of the unit is high. The gain of the
first amplifier stage is adjustable and a full
scale reading can be obtained with an out-
put of just a few millivolts.

To keep down cost and avoid complex
circuitry, a half-wave rectifier has been
used. The meter has switchable resistors
giving a peak programme response with
fast attack and slow decay and a volume
unit reponse with slower approximately
equal respnse times. The response charac-
teristics for each mode may easily be
changed by selection of a few resistors and
have little interaction with each other.

This unit will not replace the conven

Construction And

Setting Up

Use of our PCB makes construction
simplicity itself and results in quite a com-
pact and attractive unit. The PCB has been
designed to accommodate stackable rect-
angular LEDs as shown in our photos.
However, any type and colour of LEDs may
be used. There are only four wire links to be
inserted and the remaining components
may be inserted as they come to hand. It is
good practice to leave the semiconductors
until last and use of sockets for the ICs
makes substitution for fault-finding easy.
Although ICs 3 and 4 feature FET input
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stages, these are well protected and no spe-
cial handling precautions are required.

When completed, the unit may be set
up by short-circuiting the input and, with a
DC-coupled “scope or sensitive voltmeter
connected to the output (pin 6) of IC4, ad-
justing RV2 until the output reaches 0 V.
Then apply the maximum signal you wish
to indicate and with the unit set to VU
adjust RV1 for a full scale reading. Now
switch to PPM and adjust RV3 until a full
scale reading is just obtained. The unit will
cover a wide range of input levels, though
for very high input signal levels you may
have to attenuate the driving signal. A sim-
ple resistive divider will easily accomplish
this. Do yourself a favour and have a peak
at better VU today.

BUYLINES

513" 1s avallable: from  Yechnomatic
ble tangular L p’pm Availabie
ni lpabum comx

o e

ETI MAY 1980



11

PROJECT

©=
6y
+
=
Tes
o

NOTES : A
1C1,2 ARE 741
IC34 ARE 3140
1C5 IS LM3815
D1,2 ARE 1N4148
cz R2 !
2 4700 10k . B '
c1 |
o "470n 3 x !:_34 ‘
INPUT 3
Ro\al
. 1
M k
-—-—\§W1a
)
R1
100k ——
3 R10
ca Ve R11
R4 RB i foon | - o0k i
I‘IDOU il oM 47k b_-—NVV\_
-Ve RS
22k
- o v -
] = =
4L
. . . . c6
Fig.1. Circuit diagram. ' T0u
v
|

LEDS 1 TO 10
CATHODES  ANODE

C5

L L EX LR L
i
L
H
'

oV
SWi1a SWib -6V 46V SW2

Fig.2. Component overlay. The rectangular LEDs are all mounted along the right edge of the
board. :

Use of stackable LEDs makes for an attrac-

tive panel layout.

ETI
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EUHONASONI: electronics g

56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN 8x2114
TELEPHONE 01-883 3705 01-883 2289 ONLY

your coundec! conneetion in the world of eomponente EX2NIET

INCLUDED FREE
Nﬂw AVA".ABI.E Sample tape with extended

Low cost computer in kit form maghinglieass moditer dnd

disassembler

U K 1 0 1 Price includes RF modulator and

power supply

NO EXTRAS NEEDED ABSOLUTELY NO EXTRAS
. SIMPLY HIT NEEDED é
SETURN AND GO Also available ready assembled, i

i NOW tested and ready to go
he Is’egn " AVAILABLE only £249 +VAT .

August to November ‘79 CASE

. . @ g £17.50 Build, understand, and
. - Kit price program your own
'Demonstration At Our Shop only £198 LVAT onSiier forouly S %
(enter through stationers) small outlay t
‘ AVAILABLE SOON f

COLOUR ADD-ON CARD
Enables you to choose ycur foreground, the background colour anywhere on the screen. Flash any character on the screen at will. Full
documentation and parts in kit form. Phone for details.

STOP PRESS

The latest edition of our ‘'STOP PRESS’ is now available, and contains an up-to-date price hst showing all the items that we stock. Just send an
S.AE. or phone for your FREE copy.

* =y
Dynamic RAMS .| interface CA3046 0.65 7415125 0.36 (7415279 0.57
£ 8205 3.00 | CA3053 0.72 0.18 7415126 0.38 | 7415283 1.09
4027 3.01 | g212 2.00 | CA3075 2.00 0.18] 7415132 0.60 | 7415289 4.50
4050 (200ns)  2.50 { g77¢ 2.08 | CA3078S 1.90 58 0.18] 7415133 0.39 | 7415290 0.91
4050 (350ns)  2.35 | gyg4 2.77 | CA3080 0.67 | LM3065N .50 | SN76660N 0.75 0.19| 74LS136 0.38 | 7415293 0.91
4060 (300ns)  2.39 | gy5g a.13] cA3080E 0.67 | LM3900N b SN76666N 0.75 0.20 | 7415138 0.85 | 7415295 1.30
4116 5.76 | 551 5.00 | CA3081 1.30 | LM3905N .00 | TAA263 2.20 0.22 { 7415139 0.65'{ 7415298 146
8253 8.93 | CA3082 1.30 | LM3909N .68 | TAA320A 0.50 0.20 | 7415145 0.97 | 7415348 1.39
Static RAMS 8255 4.95 | CA3086 0.45 | LM3911N .10 [ TBA120S 0.70 0.22 | 74LS151 0.81 | 7415352 1.0
2102a 1.16 CA3089 1.76 | m252 B1 AA 7.50| TBA231 1.00 0.20 | 7415153 0.52 | 74L5353 0.92
2102A.2 1.16 | gaud Rate CA3090Q 3.85 | M253B1 AA  7.85 | TBA520Q 1.00 0.20 | 7415154 1.30 7415362 4.21
211141 120/ | Generators CA3097E 1.85 | MC1310P 1.00 [ TBA530Q 1.50 0.18 | 7415155 0.72] 7415365 0.47
2112A-2 2.35 | pc1a411 5.87 | CA3123E 1.70 | MC1312pP 1.85 | TBA540Q 1.50 0.37 | 7415156 0.72$7415366 0.47
21102 0.98-| \pims307 9.38 [ CA3130E 0.85 [ MC1314P 3.35( TBA550Q 1.50 0.65( 7415157 0.57| 7415367 0.47
2114 4.50 CA3140E 0.36 | MC1315P 5.50 [ TBA560Q 3.75 0.18{ 74LS158 0.57 7415368 0.47
4035 (1000ns) 1.07 | yaRTg CA3160E 1.00 | mC1327P 0.95 TBA651 1.80 0.18| 74LS160 1.08 | 7415373 078
4045 (250ns)  8.15 | Ay.5.1013 3.90 | CA3600€ 3.69 | mC1330P 1.00| TBA750Q 2.64 (741521 0.18] 7415161 0.69] 7415386 0.36
5257 (TM54044) MMS5303 5.04 | ICL7038A 3.57 | MC1350P 1.20| TBABOO 0.83 } 741822 0.18( 74LS162 1.16| 7418393 0.84
6.93 | rmse01INC 3055 | ICLBO38BC 8.82 | MC1351p 1.20{ TBAB10S 1.24 | 741526 0.18] 7415163 0.68| 7415668 1.17
6810 348 1CLB038CC 3.40 | MC1352P 1.35| TBA810AS 1.00 | 741527 0.18| 74LS164 1.06 7415670 1y
1177120 1.80 | MC1375pP 1.73| T8AB20 0.76 [ 741528 0.18( 74LS165 0.72
ROMS f LF351N 0.40 | MC1445L 2.95| TBA920Q 1.75 |74L530 0.18| 7415166 1.865
2513 (U.C) 6.25 LF356N 0.80 | MC1456CG 1.75 | TBA990Q 1.50 [ 741532 0.26| 74LS16B 4t 8 x 4116
2513 (LCY 6.25 LM301AH 0.36 [ MC1458CP1 0.45 | TCA270Q 1.00 | 741533 0.26 | 74LS169 1.71 ol
LM301AN 0.25 | MC1495L 5.98 | TCA730 3.97 | 74LS37 0.23(741L5170 1.72 Y
cru LM307H 0.66 | MC1496P 0.75 | TCA740 3.97 | 741538 0.23(7415173 0.81 £40.00
6800 5.90 LM307N 0.43 [ MC3302P 0.65 | TCA940 1.60 | 74LS40 0.18]7415174 0.97 A
8080 4.95 | inegrated Circuits | LM308N 0.95 | mC3340r 1.20{ TDA1054 1.20 { 741542 0.65| 7415175 0.97
9900 26.05 (7038 pin) 0.95 | LM308 0.55 | MEM780 2.48 | TDA1327 0.95 |74LS47 0.81]74LS181 2.77
280 9.00 | 709 (8 pin) 0.35 [ LM318N 1.95 | NES31N 1.00 | TDA1352 1.35 | 741548 0.81]| 7415188 0.44
6502 9.50 1709 (14 pin)  0.38 | LM319H 2.25 | NES40L 2.97 | TDA2020 3.20 | 741549 0.81]74L5189 2.08
709 (T099} 0.45{ LM322N 3.87 | NE555N 0.22 | TLO72CP 0.95 | 741551 0.18(74L5190 0.88 ral iyl
E-PROMS 710 (8 pin) 0.36 | LM324N 0.50 | NE556N 0.60 | TLO74CN 1.50 741554 0.18( 7415191 0.86
1702AQ 5.18 | 710 (14 pin}  0.38] LM339N 0.50 [ NES60N 3.25 | TLOB1CP 0.45 | 741555 0.18 7415192 1.04 8 for
2708 5.75 | 710 (T099) 0.45| LM348N 0.90 | NE561N 3.95 | TLO82CP 0.95 | 741573 0.33| 7415193 1.04
2716 17.50 | 711 (14 pin) 0.40 | LM370N 2.90 | NES62N 3.95 | TLOB3CP 1.05:| 741574 0.30] 74LS194 0.86 £7 00
711 (T099) 0.87 | LM371H 2.05 | NE565N 1.10 | TLOB4CN 1.15 | 741575 0.40( 7415195 0.97 .
T.V. Controller 739 (14 pin) 1.80] LM373N 2.90 | NE566N 1.20 | UAA1T70 1.98 | 741576 0.27|7415196 0.97
SFF96364 10.50 | 741 (8 pin) 0.18| LM374N 2.90 | NES6TN 1.35 | UAA180 1.98 | 741578 0.27174L5197 0.97 16'
741 (14 pin)  0.35]| LM377N 1.75 | SAA1024 3.40 | ZN404 0.80 | 741583 0.78 | 7415221 0.92 1] ¢
741 (T099) 0.42 | LM378N 2.05 | SAA1025 4.85 | ZN414 0.80 | 741585 0.81]74L5240 2.08 £13
Butfers 747 (14 pin)  0.70| LM3795 3.75 | SL414A 1.90 | ZN417E 1.90 | 741586 0.27 [ 7415241 2.08 .00
74365 0.52 {748 (8 pin) 0.33 | LM380ON8 0.85 | SL440 2.90 | ZN423T 1.05 { 741590 0.57|74L5242 2.08
74366 0.52 | 748 (14 pin)  0.45 | LM38ON 0.75 | SD600OV 2.98 | ZN424E 1.15 | 741591 0.97|7415243 2.08
74367 0.52 | 748 (1099} 0.48 | LM381N 1.45 | SN75491N 0.75 | ZN424P 0.80 [74LS92 0.6974L5245 2.50 32 for
74368 0.52 } 753 (8 pin). 1.50 [ LM381AN 2.50 | SN75492N 0.85 | ZN425E 3.75 741593 0.60| 7415247 1.09
81L595 1.25 | AY.10212 5.80 [ LM382N 1.20 | SN76001N 0.95 | ZNA58A 1.36 | 741595 0.817415248 1.09 £25.00
811596 1.25 | Av.3.5050 1.90 [ (M386N 0.78 | SN76003N 1.98 | ZN459CP 2.73 741596 1.16} 7415249 1.09 2
811597 1.25 | Av.1.5051 1.45 | LM387N 0.95 | SN76008K 1.60 | ZN1034E 1.90 | 7415107 0.32]741S261 0.96
811598 1.25 [ AY.16721/6  1.95 | L(M389N 0.95 [ SN76013N 1.40 | ZN1040€ 6.85 | 7415109 0.32|74L5253 0.92
8726 1.90 { Av.3.8500 5.00 | LM725CN 2.25 | SN76013ND  1.40 | ZN1066E 5.85 | 7418112 0.32| 7415257 0.92 64 for
8728 1.90 | Av.5.1224 2.40 [ LM1303N 1.00 | SN76018K 1.50 | ZNA116E 4.95 {7415113 0.32{7415258 0.92
8795 1.57 | Av.5.3507 4.15 | LM1808N 1.85 | SN76023ND  1.30 | ZNA134y 26.95 (741114 0.32]74L5259 1.39 £45 00
8796 1.57 | Av.5.4007 6.30 [LM1812N 5.40 | SN76033N 2.00 7418122 0.69 7415261 b Al oxcluding VAT
8797 1.57 | cA3036 1.10 | LM1820N 1.00 | SN76532N 1.55 7418123 0.72| 7415266 0.37 excluding
8798 1.57 | ca3045F 1.40 {1 LM1830N 1.98 | SN76544N 1.25 ; 74LS124 1.391 7415273 1.70 i
Al prices are EXCLUSIVE of VAT. P ge and p g 30p ( p harged at cost). CALLERS WELCOME. Hours 9.00 am-6.00 pm (enter through stationers). TRADE
arcd EXPORT inquiries welcomae. Phone your orders through our ORDER-RING line quoting your A or Barclaycard ber (Min. tel order £5).
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L.C.D.
DIGITAL

STOPWATCH

At last a hand-held digital LCD stopwatch at a realistic price.
Times to maximum of one hour in 1/100ths seconds with one
shot, sequential, lap and ‘Taylor’ functions. Also displays real
time in hours, minutes and seconds with day and date.
Thousands of these watches have been purchased by
laboratory workers throughout the UK. Now available for
Athietes, Sportsmen, Joggers, Sailors, Astronomers, Doctors,
Nurses, Hobbyists, etc., etc.

Only 40 x 80 x 50mm and weighing little more than one ounce

the watch comes complete wnh batteries, internal light,
lanyard, instructions and one year's no quibble guarantee.

Price £18.20

including VAT & Postage. Cash with order, from:

NORTHERN TECHNICAL AND CHEMICAL
SERVICES (Dept. ETI)
331 East Prescot Road, Liverpool L14 2DD
Tel: 051-228 4690
Trade and Export enquiries welcomed

NEW, SHARP Lcd, 61 function, 15 level
parenthesis.

EL5101 16 Digit, 48 step. 1 +5mem. . .
.. £46.95
EL5100 24 D|g|! 80 step. 1 o 5+ 10 mem.

. £56.95%

CASI0 FX 501/502P PROGRAMMABLE Lcd
{Featured Feb. ETI)

FX 501P 10+2 digit, 128 step. 11 memories ., . .. £49.95
FX 502P 10+ 2 digit, 256 step, 22 memories . . . . .. £69.95
FA1 Adaptor cassette interface . . . ... £19.95
MASTERPACK 150+ programmes on tape wnh manual £15.95
FXS501P+FAt +Masterpack . . . .. . £78.95
FX 502P +FA1 + Masterpack . £98.95

CASIO 48 Function Led CASIO 41 Function Lcd

FX310 8-digit ... . . £16.95 Super Slim
FX510 10-digit . ... £18.95 FX2600 8 dign - £18.95
FX320010digit ... £20.95
CASIO FX 8000 tLcd
CASIO FX 5000 Lcd 41 function 8 digit stopwatch
48 Function 10+ 2 digit, 10 with lap, multi-timer and alarms,
memories . ... ... £27.98 10+ 2 digit ... £29.95
CASIO FX81 Led updated FX80, 37 function, 8-digit. . , . £15.95
CASIO FX68 Led. small 38 function, 8 digit — ..., .. E1895
CASIO HR 10 Led, mini printer with calendar g . . £28,95
CASIO MELODY 81 musical watch, calendar, 2 alarm, timer . ,... £21.95
CASIO AQ 2000 watch, calendar, 2 alarm, timer . . . . . £23.95
TEXAS PROGRAMMABLES
#T| 58 172 tunction 480 step. 60 memories . . . . £66.95
#T1 58C above plus constant programme and memory relennon £83.95
#T1 59 177 tunction card programmable 960 step, 100 mem. . £172.95
PC 100C Printer cradle for TI 58/58C/59 . . 1 £156.95
T159 + PC100C . . £321.85
Programme Libraries Maths/Stats/ Etectrical / Busmess each £23.95
TEXAS Scientific TI1250r T1350bed ... . ... .. .. £19.95
wincludes Adaptor/ Charger.

% PRICES INCLUDE POST, PACKING AND 15% VAT 4w
Full range of CASIO, TEXAS and SHARP AVAILABLE

CALCULATOR SALES & SERVICE, ARROW WORKS, ARROW ROAD
REDDITCH 898 8NN. Tel. REDDITCH (0527) 43169
Hans twith

Callers by appointment only please

ETI MAY 1980

Allthese
advantages...

® Instant all-weather starting
® Smoother running

® Continual peak gerformance
® Longer battery & plug life

® Improved fuel consumpt|on
® Improved acceleration/top speed
® Extended energy storage

Inkitform

SPARKRITE X5 1s a tugh performancae. topr quabty inductive
discharge electrome gmtion system designed for the clectiomes
DY world It has beon tned tested imd proven to be atterly
relable. Assembly only takes ¥ 2Ehaurs andhinstallation g
evenless due to the patented ‘chpy o’ easy hitting

The superb techmical design of thie
Sparkrtecircut elimimates problems of the
contact breaker Thereas no nusfue due to
contact breaker bounce whichis einunated

ctromcally by a pulse suppression
circut whieh prevents the coa firmeg o the
points bounace open at lngh R PM
Contact breaker hurn s chnmoated by
reducing the cutrent by 957, of the norm

There s also a unigue extonded dwed]
crernt whieh alloves the conl o longer
period ot tune tostore tsenergy betore
dischingmg to the plugs The nmt inclyddes,
bt mstatie trvung ight systems fonction
light s urity changeoves svateh
Wil work all tea conter
Fits all 12 v negative-earth vehlcles
with coil/distributor ignition up to 8 cylinders,
THE KT COMPRISE ST VERYTHINGNEE DED
Dre pressed case Ready dolled. alununm extruded
base and heat sink col maunting chips and aceessories All kat
components arevguatantecd for a period of 2 yearsfrom date of

purchase Fully dlustoated assembly and mstaliationmstructions are
incuded

Roger Clark the world famous rally driver
says ‘Sparkriteelectronicignition systems
are the best you can buy!’

HIGH PERFORMANCE
ELECTRONIC IGNITION

4
pm
heP

m‘u'it
X

Electronics Desngn Associates, Dept. ETI/5
82 Bath Street, Walsall, WS13DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard
1 enclose chequerPD's Tor

£

Chegque No.

Inc. VAT and PP QUANTITY REQ'D

X5KIT £1695

ACCESS OR BARCLAY CAAD No,

Send SAE if brachure only required.
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DESIGNER'

NOTEBOO

Ray Marston devotes this month’s ‘Notebook'’ to an in-depth look at the Siemens
IR60 system that forms the basis of the infra-red remote control system

described in this issue.

he infra-red remote control project is based on the Siemens
TIR60 system that is copiously described in Siemens data

books and applications notes. Now, the uninitiated amongst
you might think that the ETI"design team deserves absolutely no
credit for merely converting an application note into a real-life
project. Those professional design engineers amongst you who are
familiar with so-called ‘Applications Notes’ may, however, well
feel otherwise. Let me explain.

Application Notes

One of the most important lessons that the aspiring design
engineer must learn is that manufacturer’s data and application
notes must never be regarded as sources of pure facts. In reality,
they are simply propaganda sheets that are designed, within legal
constraints, to help boost the sales of the manufacturer’s products.
They are designed to emphasise the good feratures of the product
byt play down or ignore its deficiencies.

Data/application sheets vary considerably in quality from one
manufacturer to another. One of the major American companies,
for example, produces notes with excellent descriptive texts, but
30% of their application circuits don’t (and could never) work.
Japanese notes come in pidgin English interspersed with Croatian
technical terms.

The upshot of all this is that when we tried to use the Siemens
IR60 system we first had to spend three days decyphering the text
and then spent another six days (literally) debugging the system,
Still, enough of this waffle: The IR60 system is very good, so let’s
look at it.

The IR60 System

IR60 is a sophisticated infra-red remote control system that is
capable of handling sixty code instructions (in practice 30 of these
instructions are not decoded by the system’s receiver but are read
out on a serial interface, from which they can be fed to auxilliary
decader circuitry). The system is designed around two 18-pin P-
MOS LS| packages and has exceptionally high immunity to false
operation through noise, etc. The manufacturer claims system ope-
rating ranges of 30 - 40 metres. The receiver has three analogue
outputs, one 4-bit (16 channel} binary output, three single-bit out-
puts and a serial interface for additional versatility.

The system is specifically designed to give remote contro! of
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INST KEY SERIAL
NO CODE CODE FUNCTION RECEIVER OUTPUT ACTION
FED CBA
0 Ta 000 000 NORMAL POSITION/ON, Volume sets to 1/3, Analogue 1 and 2 set to
1 i 001 QUICKTONE Y. RLA on. Volume reduces rapidly to zero.
2 Te 010 STANDBY Turns RLA off.
3 1d on RESERVE 1 Switches RSV 1 oulput between high and
tow slales on aiternate operations.
4 2a 100 PROGRAM STEP +/ON Increments binary channel-sclect output by
one step per operation: Turns RLA on.
5 2b ] 101 PROGRAM STEP —/ON Decrements binary channel-sclect output by
one sicp per operation: turns RLA on.
6 2% 10 ON Turns RLA on.
7 2d 11 RESERVE 2 [-ON Switches RSV2 output between high and low|
states on alternate operations:
Turns RLA on.
8 3a 001 000 b
9 3 001§ |
10 3c 010 - Not cvaluated by SAB3209 recciver, but
1 3 o1 read out at serial interface,
12 4a 100
13 4b 101
14 4c 110 :
15 4d in ] J
16 Sa 010 000 CHANNEL 1/ON Sets binary output 1o 0000: Turns RLA on.
17 Sb 001 CHANNEL 2/ON Scts binary output 10 0001: Turns RLA on,
i8 5¢ 010 CHANNEL 3/ON Scis binary output 10 0010: Turns RLA on.
19 5d 011 CHANNEL 4/ON Sets binary outpul to 0011: Turns RLA on.
20 6a 100 CHANNEL 5/ON Sets binary oulput 10 0100: Turns RLA on.
21 ] &b | 101 CHANNEL &/ON Sets binary output 10 0101: Turns RLA on,
22 (4 110 CHANNEL 7/ON Sets binary autput 10 0110: Tuens RLA on.
23 6d tn CHANNEL 8/ON Scts binary output to 0111: Turns RLA on.
24 7 011 000 CHANNEL 9 /0N Scts binary outpul to 1000: Turns RLA on.
25 To 0901 CHANNEL 10 /ON Scts binary output to 10071: Turns RLA on,
26 Tc 010 CHANNEL 11/ ON Sets binary output to 1010: Turns RLA on.
27 7d (1) CHANNEL 12 /ON Sets binary output 10 1011: Turns RLA on.
28 8a 180 CHANNEL 13 /ON Sets binary output to 1100: Turns RLA on.
29 8b 10t CHANNEL 14/ ON Sets binary output 10 1101: Tutns RLA on,
30 8c 10 CHANNEL 15 /ON Sety binary output ta 1110: Turns RLA on,
31 8d m CHANNEL 16 /{ ON Sets binary output to 1111: Turns RLA on.

Table 1. Relationships between transmitter key codes and receiver
actions on basic instructions.

modern TV sets but can in practice be used to control a whole range
of domestic and industrial devices. The infra-red remote control
system featured in this month’s issue of ET! is based on the IR60
system, but uses only 16 of the 60 available instructions and has an
effective range of only (!} 15 metres.

The essence of the action is that the SAB 3210 transmitter chip
receives input ‘instructions’ via an 8-row (1 to 8) by 4-column (a to
d) matrix that can be activated by key switches. Each key can thus
be allocated an instruction number, which in turn is related to a key
code number (2d, 8a, etc). Whenever a key is operated the IC
detects the action and generates a start-bit plus 6-bit serial code
word which is transmitted to the receiver via the infra-red link,
where the word may or may not be decoded may or may not cause
some useful action to be performed.

The transmitter can produce 32 basic code words using 1-row/
T-column key combinations, plus another 32 extension words
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FEATURE

Y 1Al
I:gT CKOEDE SCE(;KDEL FUNCTION RECEIVER QUTPUT ACTION
FED CBA
32 81a 100 000 3
33 81b 0071
34 8¢ 010 i
35 81d (101 Not evaluated by SAB3209 receiver, but
36 82 100 read at serial interface.
37 82 101
38 82 1o
39 82d m
40 83a 101 000 VOLUME + increases volume output fevel.
41 83h 001 VOLUME — Decreases volume output leve!,
42 83¢ 010 ANALOGUE 1 + Increases analogue 1 outpul level,
43 83d o1 ANALOGUE 1 - Decreases analoguc 1 output level.
44 84a 100 ANALOGUE 2 + Increases analogue 2 output level.
45 84b 101 ANALOGUE 2 Decreases analogue 2 output level.
46 84¢ 110 ANALOGUE 3 + Not evaluated by SAB3209 receiver,
47 84d m ANALOGUE 3 - but avaiiabie on SAB4209 receiver,
48 85a 110 000 J
49 85b 001
50 85¢ 010 |
s1 85d 01} ]
52 86a 100 |
53 86b 101 ) Not evaluated by SAB3209 receiver, but
54 86¢ 110 { read out at serial interface.
55 86d 1 |
56 872 111 000 I
57 87b 001 |
58 87¢ 010 i
11 |
2(9) 8™ (1)00 ‘Not used.
61 101 Not used.
62 10 - END instruction. .
63 111 Not permitted, due to ambiguity in
biphase code.

Table 2. Relationships between transmitter key codes and receiver
actions on Extension instructions.

when using a 2-row/1-column key combinations in which ‘8’
always forms one of the two rows. For the benefit of those readers
who may wish to modify the ETI.system, the relationships between
instruction numbers, key codes, transmitter codes and receiver
output functions are shown in Table 1 for the basic codes and in
Table 2 for the Extension codes.

Transmitter Connections

The method of connecting keys to the SAB 3210 for the 32
basic codes is quite straightforward, as shown in the manufacturer’s
basic application circuit of Fig. 1. Use of the extension instructions
calls for a slightly more complex approach, with pairs of diodes
connecting row-8 and one other row to one ofthe four columns so
that actuation of a key connects two rows to one column. Fig. 2
shows the manufacturer’s diagram for making a 60 key matrix,
using both basic and extension connections.
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Fig.2. Manufacturer’s diagram showing connections for a 60-key
matrix using both basic and extension instructions.
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Fig.1. Manufacturer’s application circuit, showing method of connec-
ting keys for the 32 basic codes.
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Fig.3. Block diagram (left} and pin notations (right) of the SAB3210
transmitter IC.

Fig. 3 shows the pin connections and the simplified block
diagram of the SAB 3210 IC, which incorporates (amongst other
things) a keyboard scanner circuit. When we were developing our
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prototype unit on Microdeck we found that the deck’s intercapaci-
tance between pin 16 (the ‘8’ row) and ground caused the scanner
to ‘see’ the ‘8’ row as a closed switch whenever the transmitter was
activated, thus causing the incorrect code to be transmitted when
basic operation was required (it took us two days to discover the
cause of the incorrect operation). We overcame this bug by trying
pin 16 of the IC high with a 220k resistor: for good measure, we tied
pins 11 and 12 (rows 3and 4) high as well.

One reason it tock us so long to trace this fault was because of
the unusual nature of the Biphase serial code sent out by the
transmitter. Fig. 4 is a reproduction of the manufacturer’s timing/
waveform diagram. What happens here is that the transmitted
signal carries ‘imaginary’ markers: a pulse immediately following
the marker is regarded as a ‘1’. Thus, the biphase signal shown in
Fig. 4 is, reading from Fto A, equal to 100 110.

Approx. 0Sms

P T

1
g-bit-inste : 0 = ="l ‘_,__[_L
| | !
Biphase-codeword: ; Start A B C | By - 1D G
i IR
Startbit =1
IR-signal keyed
L JTm to with approx. 30 kHz
;
1
' Duty cyclev=1
i} I 7
Instruction 111111 with startbit 1 may not be programmed in order to avoid mixup

with the already programmed instruction 000 000 with startbit 0

fe— -—————Approx.05ms — ->1
cevo f _ﬂﬂﬂﬂIUULFLMLﬂJUWLFJUUUUlﬂMUUlﬂﬂIUUUlﬂIUUUlﬂ
H !

Exact pulse train
of a burst

Fig.4. Reproduction of the manufacturers transmitter timing/wave-
form diagram.

The Receiver Pre-Amplifier

The manufacturer produces a special pre-amplifier chip, the
TDA 4050, for use with the IR60 system. Using this chip, they claim
control ranges of up to 30 - 40 metres. We played with his chip fora
couple of days but never managed to stop the damn thing oscilla-
ting. We then noticed the small print in the application data that
said that the pre-amplifier ‘should advantageously be mounted in a
double-screened case’, at which point we gave up and designed
our own pre-amp.

One of the problems involved in IR pre-amp design is that the
circuit must not only provide very high gain for Iong range opera-
tion, but also must not saturate when the transmitter is placed only a
few inches from the receiver. Our unit works well in both respects.

As a matter of general interest, we've reproduced the manufac-
turer’'s TDA 4050 pre-amp applications circuits in Fig. 5. The TDA
4050 IC should be available from Electrovalue.

Receiver/Decoder Circuits

The basic IR60 system is designed for use with the highly
sophisticated SAB 3209 receiver IC. This chip checks the incoming
code signal for ‘sense’ (number of bits, bitduration, etc), processes it
and then both ‘dumps’ the resulting code signal at the serial inter-
face and simultaneously passes it on to a register, from which it is
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then used to control the binary and analogue outputs. The process-
ing action gives a very high immunity against noise and against
signals of the wrong carrier frequency.
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Fig.5. Two Siemens applications circuits showing methods of using the
TDAA4050 IR preamplifier IC.

Fig. 6 shows the pin designations of the SAB 3209 receiver IC,
which provides three analogue, one 4-bit binary and three single-
bit outputs. Siemens make a similar receiver chip, the SAB 4209,
which has four analogue outputs: this chip is unlikely to be avail-
able through amateur electronics dealers, but could be of interest to
those of our readers who are professional design engineers.

Pin connection

Pin No. Pin designations

1 Vss, supply voltage +12 V

2 CLCKO, clock output

3 CLCKI, clock input

4 PRGD, program control output
5 PRGC, program control output
6

7

8

9

PRGB, program control output

PRGA, program control output

PC, program change strobe input/output
RSV 2, spare output

10 RSV 1, spare output

11 VOLU, volume control output

12 ONOFF, standby output

13 BRIG, brightness output

14 COLO, color contrast output

15 RSIG, signal input, remote control
16 DLEN, I-bus input/output

17 Voo, supply voitage O V

18 DATA, |-bus input/output

Fig.6. Pin designations of the SAB3209 receiver IC.

Siemens produce a number of ‘special’ (professional) support
chips for use with the IR60 system. Fig 7, for example, shows the
standard receiver application circuit, which also illustrates the use
of the SAB 3211 display decoder/driver chip, which gives a visual
readout of the selected binary-coded ‘channel’ number on a multi-
segment LED display.
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FEATURE: Designer’s Notebook
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Fig.7. Siemens SAB3209 receiver application circuit, which also shows
the use of the ‘special’ SAB3211 chip.

Another ‘special’ IC is the SAB 3271 receiver chip, which
specifically decodes the transmitted 6-bit serial instruction code
signal into the form of six parallel outputs, which can be decoded
by additional circuitry to make all 60 ‘instructions’ available for
external use.
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Fig.8. Siemens circuit showing the method of decoding the 4-bit binary
output to give 16 output channels.

Interface Circuits

Interfacing the-outputs of the SAB 3209 receiver to external
circuitry calls for a certain amount of individual ingenuity. The
signal-bit outputs can each be used to drive a relay via a transistor
buffer, as already shown in the ETl remote control system elsewhere
in this issue. The 4-bit binary ‘output can be decoded into sixteen
‘selector’ channels by using the Siemens circuit as shown in Fig. 8.
ICs such as the CD4066 can be used as on/off signal switches,
driven from the outputs of the above channel selector.

The three analogue output channels can be used to control
voltage-controlled attenuators or amplifiers (for volume control)
and filters (for tone control, etc) by using some of the many circuits
shown in previous issues of ETl. The VCA article shown in the
March ’80 issue gives some useful circuits. ETI

Superboard il

At these prices why waste time and money on
unauthorised kit copies? Just a little more in
price than Sinclair for a whole lot more and
fully expandable !

610 Expansion Board 8k RAM

e ONLY £159.95 + VAT
o, IP CD3P Minifloppy Disc, Cased,
“‘fii% PSU, 2 copies Dos ONLY £289+VAT
&, o Set of 4k RAM (Superboard users
s, only) ONLY £30 + VAT

»/ Plastic Case, Beige ONLY £26+VAT

Challenger |P-Metal Cased, Super-
board, PSU modulator ONLY £220 +VAT

[’.pTﬂ INTELLIGENT EPROM PROGRAMMER

Connects Directly to TV.
Develop,Copy,Burn,Verify 2708,& with mod 2516 4
Softy is a versatile product and each application wiil
be different by definition. When Softy is connected
via a serial (RS 232) or parallel link with any smal
computer capable of supporting an assembler a
simple and Capable Product Development
System is performed. For product develop-
ments less than 2k of firmware Softy
may be the only development tool
you need.

ONLY £120+VAT Built & Tested Built
£100+ VAT Kit or
Kit Form

£20+ VAT Built - Power Supply

Mighty Micro

" In association with Watford Electronics

[Super Print 800

80 COLUMN HIGH
PERFORMANCE IMPACT PRINTER
The ideal companion for PET, APPLE, TSR80,

Exidy, Superboard, Compukit, Ohio

Challengers and most micro’s

Rugged metal enclosure makes it ideal

for home computing, small business

systems, data logging etc.

*RS—-232, 20mA, |EEE 488 and Centronics /0
*16 Baud Rates to 19,200

*60 Lines per minute - Bidirectional

*5 print densities 72,80,96,1200r 132 Chr/Line
*Self Test Switch

*Tractor and Fast Paper Feed/Graphics

ADD A NEW DIMENSION
TO YOUR CAR WITH
COST EFFECTIVE FUEL
MANAGEMENT

*Miles per galton - Instant *Miles per gallon - Average “Miles per
hour - Instant *Miles per hour - Average “Gallons used since fillup
*Miles to empty “Elapsed Time “Time to empty “Time on trip
*Miles on trip

Accuracy: Time: + 30 secs/month
Speed: + 0.5 mph - Instant
+ 0.005 mph - Average
Fuel Used: + 3%

Takes only about
2 hours to fit

ONLY £77.50 + VAT

Please add VAT at 15%. Carriage extra, will advise at time of order. Official orders
welcome. Product details on request. Trade and export enguiries welcome.

33 CARDIFF ROAD, WATFORD, HERTS. WD1 8ED
Tel: {0923) 38923 (Sales) or 40588/9 Open 9 am to 5.30 pm Mon.-Sat.
Close to Watford Football Ground. Nearest Station - B R. Watford.

BUY IN CONFIDENCE - In the event that we aré unable to deliver your goods within 7 days, we do not bank your remittance until such time we have the goods 1o’
despatch. If on receipt of your order, the goods do not meet with your satisfaction, return within 7 days.for full refund. All goods covered by manufacturers guarantee.
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ELECTRO-TECH COMPONENTS LTD.

JVC-VICTOR HIGH FIDELITY STEREO

CASSETTE TRANSPORT MECHANISM

ELECTRO-TECH COMPONENTS have secured a very

large quantity of cassette transport mechanisms,

equipped with all the latest improvements, as well as

"SEN ALLOY" type 1.5 micron record/replay heads,

and solenoid-controlled autostop action. These were

manufactured by JVC/VICTOR of Japan to specification

of TANDBERG OF NORWAY. This mechanism alone

would normally cost over £50.

FEATURES:

Close-tolerance, high-quality, top loading transport.

"Sen-Alloy"” (SA type) R/P head.

Solenoid-driven autostop circuit.

Automatic head cleaning device.

Air damped "'soft"* cassette eject.

Miniature microswitches for switching.

Pre-aligned heads and calibrated motor speed

regulator built in.

Three-digit tape position counter.

Six-function keyboard controls ‘‘Record,’”

"‘Rewind.”” "'Forward,”” "‘Play,"" "'Stop/Eject,”’

“'Pause.”

PCB connectors and cables attached.

High-mass balanced flywheel with permanent tubri-

cation spindle.

* Full specifications for motor, heads and switches
available on request.

* % N

* %

£14.95 VAT inc.

plus £1.00 PAP

*CASSETTE DECK KIT
BASED ON DESIGN OF
MR. LINSLEY-HOOD »

We have developed an outstanding stereo cassette kit
with the aid of Mr. Linsley-Hood, to complement the
improved specification and latest important advances in
cassette electronics since the original design was
published. The kit is ideal for use in conjunction with the
JVC transport mechanism (left).

Included in the kit are two fibreglass PCB's, drilled and
plated for immediate assembly, two VU meters, Dual
LED Peak Meters, Variable Bias system, Power Supply,
over 10 micro-circuit IC's for the most up-to-date
performance, as well as monitoring amplifier, test and
calibration cassette, etc.

Price of Kit (without transport mech.)

£35.95 VAT inc. pius £1.00 P&P.

Also available. A custom-designed case for the Kit, this
is a fully screened enclosure. sloping panel, satin
anodised, wood end panels, professional finish.

Price of Case £9.75 VAT Inc. plus £1.00 P&P

Readers will know of the original LINSLEY HOOD
CASSETTE DECK design. published in May 1976, Subse-
quent articles by Mr. Linsley-Hood have confirmed that the
design far exceeded Ins original expectations, so much so
that he published a number of improvements, moditications,
and additional features 10 the onginal dasign. which are now
incorporated in this Kit ’

OFF THE SHELF
DELIVERY ON THESE ®

FLUKE

BRAND NEW FROM FLUKE . ..
NOW AVAILABLE
THE 8024A HAND HELD DMM

This model incorporates all the features of the
8020A but in addition has:

A peak hold switch which can be used in AC or
DC for volts and current functions.

Audible continuity testing and level detection
tfor sensing logic levels

A temperature ("C) range for use with a
thermocouple.

AC/DC.

gms.

Carriage and Insurance £3

The following accessories are in stock now

Y8008 Touch and Hold Probe .. £18.00
80K-40 High Voltage Probe ... . £45.00
81RF RF Probe to 10O MHZ . .. £32.00

80T-150C Temperature Probe (C) . £55.00 tee

10 voltage ranges from 200 mv-
1000v DC-200 MC-750V AC.
Pocket size — weighing only 370

Full overload protection — will
withstand 6kv spikes.

Rugged construction — virtually
indestructable.

Meets tough military specs. —
£135 drop proof,

In line, pushbutton operation for
single-handed useage.
Incorporates low power cmos chip
for low power consumption.

All this plus a 2-year full guaran-

HEREITIS ...

THE EVER POPULAR
8022A HAND-HELD DMM

Consider the following features:

6 resistance ranges from 200
ohm-20 ohms.

8 current ranges from 2mA-2A

For only £89

Carriage ard Insurance £3
Soft carrying
case £7 extra

OFF THE SHELF
DELIVERY ON THESE ®

FLUKE

8010A AND 8012A
BENCH MODEL D.M.M.s

The BO10A is a general purpose, bench / portable digital

the 8010A’s 10 ampere current range.

801-600 Clamp-on AC Currrent Probe £50.00

Q.

Even more sophisticated

the Fluke 8020A

Identical in most respects to the 8022A but in
addition incorporates a conductance range from

The 8010A and 801 2A feature:

ac. 3 conductance ranges from 2mS-200nS.

two additional current ranges 10A AC and 10A DC.

Resistance: O to 6K. 5 meg. 60

Excellent quality (ltalian) C120s

Monday-Saturday.
We carry a very large

2mS-200nS.
\ Price £112 8010A £159 8012A £179
: i Carriage and Insurance £3
rfia . g .
,1 e3n GE i I-nsurance £3:OO . The B010A is also available with two rechargeable
A handsome soft carrying case is included (this Nicad size C batteries installed in option —0O1a +
model only) £179.00
Mu{“-?#gggrgn ] PLEASE ADD BENDIX MAGNETIC ROTARY
A oo i | CHROME DIOXIDE 15% VAT TO CLUTCH STUD
able instrument. CASSETTES ) ALL ORDERS Superb exampie of SWITCH
Has internal Limited quantity only. Excellent electro-mechanics Dozens of uses PLESSEY 30-way, 2
buzzer. AC voits: 0 | quality little known brand (italian) | EXCEPT WHERE ITEMS Main body In two  in Home. Farm bank, Single pote.
to 2.5. 10, 26, | Satisfaction guaranteed. C90s iy MARKED sections, coil section  Workshops & Lab, | Contacts 1 amp
100, 250, 500, | only. Price per six (minimum VAT INCLUDED fixed with %'’ - 240v, AC/0C,
1000. quantity) £6 inc. VAT, P&P 75p CALLERS sleeve, drive section 9 005Q res Make be-
DC volts: 010 0.25, 1, 2.5, any quantity. rotating on outer D fore break. Stop in-
10. 25. 100. 250. 1000. DC FERRIC OXIDE WELCOME perimeter. Uniting ° finitely adiustak;le
current: 0 to 50 ua, 5 ma, 50 ! plate has %'’ 1D allowing for any de-
ma, 12 amp CASSETTES Welarelopemlaim: 6 prrm! bearing concentric . sired arc of travel.
with main section h Ideal for instrument

meg only. price per 6 (min. quantity} £5

Decibels: —20 to + 56 db.
Short test: Internal buzzer
Size: 160x 110 x 55 mm
£20.50 P&P 75p
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incl. VAT, P&P 75p any quantity.
This offer only applies while stocks

selection of electronic
components and
electro-mechanical items.
Special quotations on quantities.

and 18-tooth cog
wheel. Extremely
powertful transmis-
sion 24V D.C. 240
m/a.

ELECTRO-TECH COMPONENTS LTD.

364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667

and model switch-
ing. Size 2%'’ dia.

4.7 overall 2%'’ deep
£P&P 75? pus 1% x ' dia  £3.25
psindile. P&P 50p
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multimeter with more functions and features than even
offered for such a low price. Its companion, the 801 2A,
has identical characteristics except that it has two
additional low resistance ranges, 2Q and 20 to replace

10 voltage ranges from 200mv-1000v dc, 200mv-75v
6 resistance ranges from 200Q-20m§Q—the 801 2A has

two additional resistance ranges 2Q and 20Q. 10
current ranges from 200pA-2A AC/DC-—the 8010A has




At last

A Professional
Electronic Ignition
— in kit form

Years of ignition experience gained, both in competition and with
turbo charged engines, has enabled Micro-Dynamics to bring the kit.
builder a new concept in electronic ignition.

Only high grade passive components and carefully selected semi-
conductors are used in this comprehensive kit which includes a fully
prepared printed circuit board and painted case. Ample wire, solder
and heat sink compound are provided as well as a comprehensive
vehicle installation kit. Assembly time should be about 1 to 2 hours
with the aid of the complete illustrated building and fitting
instructions.

As it was developed through competition, this kit system
incorporates all the best features claimed for ignition improvement
as well as a unique waterproof switch for high reliability. The system
requires a 12volt negative earth supply and is suitable for all engines
with coil and contact breaker igrition up to 8 cylinders.

e

MD1 Kit

Also available are fully encapsulated and ‘Burn-in’’ tested units built
on the same production line as the competition systems.
PRICE £31.50

Send SAE if brochure only required.

Flectronic ignition
The only system with
UNIQUE circuitry that
produces a Maximum
Energy Spark (M.E S.) at
every engine speed. No other
known system has this patent
applied for, feature. Starfire is
the most efficient inductive
sys}er?)easily 1éttgd using only basic
tools. Designed by a team with many fscommanded
years experience in automotive electronics, ne £27.49
it is manufactured in England to the highest standards.

Delay-Lite

INTERIOR LIGHT DELAY UNIT FOR CARS
Maintains and fades interior light for 10 to
20 seconds after drivers door is closed.

— NO MORE FUMBLING IN THE DARK !

L.S.M. Products, PO Box 51,
FREEPOST, 411 Croydon Road,
Caterham, Surrey CR3 6UD

Tel: Caterham (0883) 49281
24 hour answering service

PRICE INCLUDES POST, PACKING & VAT
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HAND HELD GAMES

Supersonic Mastermind .. £21.00
Galaxy Invaders o peamyy; E22.98
Mattel Space Alert £15.90
Mattel Auto Race . £15.90
Manel Soccer : .+ £21.50
ENTERPRISE 4 in 1 £24.95
3 Games and calculator in one

Electronic Mastermind £€12.90
U.F 0. Master Blaster . £24.95
Amaze-A-Tron maze game £18.95
Touch Me by ATARI like Simon) £26.95
Football two players) . .. £24.95
ZAP missite game . £11.95
DIGITS Jike Mastermind) £14.95
DESTROYER .. £16.95

ALL GAMES HAVE SOUND EFFECTS
EXCEPT MATERMIND AND DIGITS

The latest from the U.S.A.

PINBALL WIZARD

# Still available
Featured in Nov. issue of E.T I
Home TV Game — B/W Kit

Basic Kit £28.90
Contains everything except box and con-
trols
Box & Controls -— £6.50. Mains Adaptor
£3.90

Play 7 games with 4 options on each
game
4-Pinbalt games 2-Basket. 1-Breakout

Versatile car alarm kit £18.90
See review in Hobby Electronics
November
CHROMA CHIME 24 tune door chimes kit

£10.50 Built £15.95
C.B. Aerials and Accessories

ATARI video
computer ..... £145

STAR CHESS T,V Game £63.35
DATABASE Prog. T.V Game

NEW £89 95
CHESS CHAMPION 6 Level £54.95
CHESSMATE 8 Levet NEW €59 .95
CHESS CHALLENGER 7 . £99.00
CHESS CHALLENGER 10 £160.00
VOICE CHALLENGER NEW £230.00
BRIDGE CHALLENGER NEW £290.00
CHECKER CHALLENGER 2 £54.00
CHECKER CHALLENGER 4 £90.00
ZODIAC Atrology Computer

NEW £29.95
Snooze Alarm . £14.90

Selection of C hes &
Calculators

GOMPUTERS — Home,
Busmess etc.

PETBK ... . .. . €550.00
PET 16K .. . £670.00
SORCERER 8K ... £747.50
SORCERER 16K - £874.00
SORCERER 32Kk .. . . . £887.75
SUPERBOARD 11 4K . .. £172.45
UK 101 Kit 4K . .. £226.85
Buift 4K . £286.35
TRSBO Level 2 16K £440.00
5% Floppy Drive 3 £288.65
Dual Drive ... £506.00
NASCOM 2 Kit £339.25
2 Built £396.75
HEATH WH89 £1,805.00
HEATH WH 14 Printer £586.50
Softy Kit . . .. ... . £115.00
Softy Built . £138.00
intelligent EPROM Programmer

PRINTERS: FLOPPY DISC: BOOKS

$.a.0. Enguiries. Please aflow up tc 21 days for delivary. All prices inc. of VAT,

T swrh Meess

HARCV AN aW

61 BROAD LANE, LONDON N.154DJ
Day 01-808 0377; Eve 01-889 9736

Build your own EASY DICE from the 5 mtegrated
circuits and full components supphed |nc|ud|ng box and |

descriptive instructions.

Complete

PCB.
Layout

All you need is a soldering iron
TWO DICE FACES TOUCH CONTROL .

a *Self Assemble Dice
b *Ready built Dice

*Roll out model .

£4 . 50 plus 25p p&p

£545 plus 25 p&p
£595 plus 25p p&p

Order now from: Fringewood Electronics Ltd.
1 Hatton Court, ipswich, Suffo|k 0473 210151

Amount encloset £

Name

Address

please state amount required 111 appropriate box




VEROCASE SALEN
Three popular sizes of Verocase at drasti-
cally 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
slock and offer them as below:

pe No Size Price
21051 180x120X65mm £2.30
21052 154%xB85x60mm £1.75
21053 125X 65x40mm £1.45
BUZZERS, MOTORS
& RELAYS

2401 Powerful 6V DC buzzer, all metal
construction. 50mm dia X 20mm 70p.
2402 Miniature type buzzer, 6. 9 or 12V,
only 22X 15X 16mm. Very neat 63p.
2450 Miniature 6V DC motor, high
quality type 32mm dia X 26mm high, with
12mm spindle. Only £1.

A372 Audible Warning device — solid
state circuit drives high efficiency trans-
ducer to give high output. Voltage read
4-18V. Can also be driven direct from TTL
or CMOS. Module size 45X 21 X 12mm.
Comprehensive data supplied £1.50.
WB92 Heavy Duty 12V relay, ideal for car
use — single 15A make contact. Coil 25R
in sealed metal can with mounting bracket
85p.

WB90 DIL Reed relay SPCO 2.4-10V.
200R coil. Oniy £2.20

POWER DARLINGTON PAIR
Plastic power (TOP66 case) transistors
type BD695A/BD6Y6A. Just look at the
spec!! 70W BA 45V — Hfe 750 @ 4Al!
Special fow price — £1.20 per pair.

VU METERS

Voo2 Twin type. 2 metres 40X 40mm
and driver board, supplied with circuit and
connection data, £3.50.

Voo3 New type, just in. Twin type
moulded in one piece, BOX40mm (no
driver board but suitable circuit supplied)
£2.50.

GREENWELD

443 A Milbrook Road Southampton S0O1 OHX
All prices include VAT @ 15% — just add 40p post

OUT NOW
new 1980

NEW

GREENWELD

CATALOGUE

‘FEATURES INCLUDE:
@ 60p Discount Vouchers
@ Quantity prices for bulk buyers
@ Bargain List Supplement
@® Reply Paid Envelope
@ Priority Order Form
@ VAT inclusive prices

PRICE 40p+ 20p POST

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC. BRAND NEW
MARKED DEVICES — SENY BY RETURN OF
POST. VAT INCLUSIVE PRICES.

K001 50V coremic plate capscilors, 5%. 10 of
each value 22pF to 1,000pF. total 210 £3.69.
K002 Extended range 22pF 10 0.1uF. 330 values

£5.53.
K003 Polyester capacitors, 10 each of these
values. 0.01. 0.015, 0.022. 0.033, 0.047,
0.068. 0.1, 0.15, 0.22, 0.33, 0.47,. 110
altogether for £5.07.
K004 Mylar capacitors, min 100V type 10 each
aH values trom 1,000pF to 10,000pF. Total 130
tor £4.06.
K007 Elecuolytic capacinors 25V working small
ysical size. 10 esch of these popular values 1,
22,4.7.10,22,47. 100,F Towl 70 for £3.69
X008 Extended range. as above, also inciuding
220, 470 and 1000, F. Total of 100 for £6.08.
K021 Miniature carban film 5% resisiors CR25 or
similsr. 10 of each value from 10R to 1M, E12
serigs. Tatal 610 resistors £6.15.
K022 Extended range. Total 850 resistors from
IR to 10M £8.50.
K041 Zener diodes 400mW 5% BZYB8, etc. 10
of sach value from 2.7V to 36V, E24 series. Total
280 for £16.37,

INVERTER

Prepare for the Power Cutsi Ready buil inverter,
24v DC 290X 55X 37mm, will power 6 X 8W
Hluorescenti tubes. Circuit supplied. Only £2.90.
COMPONENT PANELS

2525 Conuwins 11 BOOMA 60V 2N5061 SCRs,
11 6V8 zeners. 11 1N40O4 diodes plus Rs, Cs.
etc, Onty £1

74 Secies ICs — Gates and complex logic, 20 asstd
ICs on pansls £9; 100 ICs £4.

2527 2% 6V reed relays, GX 25030 or 25230,
6x 400V rects, plus Rs. Only 50p

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 £2.785.

SOFTY

INTELLIGENT EPROM PROGRAMMER

* Replaces monitor ROM and circuit needed to
test programs on MOst MiCroprocessors.

* Hexadecimal data may be written to any
location.

# Contents of all memory addresses visible
on-screen.

* Connacts to system under development as
ROM/RAM.

* Useful as control computer in its own right.
User-programmable to perform complex con-
trol functions. Keys may be assigned to
user-programmed functions.

* ldeal training aid. Execution by internal
microprocessor will halt at set breakpoint
(which may be substituted for any program
instruction) and contents of imernal segisters
will be displayed.

* Crystal controlled one-microsecond micro-
cycle for timing and delay functions. INS 8060
has on-chip programmable timer.

# Two eight-bit 1/0 ports. Port A may be used
in strobed or tri-state modes and will generate
interrupt.

«
* Universal assembler functions: block shifts,
hexadecimal addition and subtraction, inser-
tion or deletion of instructions, matching of
specific bytes etc.

* International standard card-edge. Similar
prototyping cards widely available.

* Fast cassette interface — over 2000 baud-
equivalent — for program storage (TRANS-
WIFT).

* On-board EPROM programmer. Fastest
possible device permits reading from same
socket and verifies program.

* Copies Software — any memory device wired
to address/data lines can be copied on screen,
tape or EPROM

* Can reprogram itself to perform special
operations by substituting firmware ROM

VAT inclusive prices: Softy in kit form
£115.00.

Softy ready built and tested £138.00.

Ready built PSU {+ & —5V, +12V, +27V)
£23.00

Or send £1 for instruction Manual (Refundable
on purchase of Softy).

REGULATED PSU PANEL

Exclusive Greenweld design — better spec
than anything on the market being offered at
the price. Panel 110x82x33mm high contains
all components including bridge rectifier and
smoothing capacitor. Ready built and tested —
justadd a 30V 2A transformer and two pots for
a fully varigble voltage and current supply.

SPEC: Output voltage 0-28V
Qutput current 20mA-2A
Source impedance OR 1
Open circuit ripple 10mV

Send SAE for full details of the many ways this
useful module can be used, together with price
fist of parts for various options. Only £8.78

TRANSISTOR PACK K516

Take advaniage of this unbetievabls otferil

Small signal NPN /PNP transistors in plastic package at
an incredibly low, low pricel! Almost all are marked with
type number — almost ali are full spec. devices. some
have bent leads. Over 30 ditferent types have been
found by us including BC184/212/238/307/328:
BF196/7; ZTX107/8/9/342/450/550 etc. Only
avsilable 88 a mixed pack at €3 per 100, £7 per 250;
£25 per 1000

£1 BARGAIN PACKS

Alf packs £1 EACH. ANY 25 PACKS £22

Pack No. Contents
K101
K102
K103
K104
K106
K107
K108
K108
K110
Kitt

t
18 BC184L mnmwu

18 BC213L vros

15 BC114 wansistors
4 BD131 transistors

4 BD132 wanustors
12 3A 100V rects, wirs ended
30 DAQO2 rects 150V 0.5A
16 XK6116 (BF241) 1r,
18 SP1218 (2N3702)
10 MPSLO1 NPN 140V TOS2

10 BF450 PNP TV IF smp transistor

18 ME4101 NPN 60V AF low noise

10 2N5401 NPN 180V 7082

?7[): 25096 /258496 AF O /P sim to AC128/

20 7V5 400mW zensrs

10 VR525 5.25V 2.2W mner

10 56V 1W zener

50 .02y F disc ceramic

200 1% 5A AW carbon film resistors

100 3000pF 53V polystyrens preformed caps
25 47uF 25V axial iead caps

25 15,F 40V do

B AA113 diodes

10 VA1086 thermistor
20 3 way 5A term blocks
50 OC71 type

30 4.7uF 10V redial elecs

4 AC187k trensistors

5 18uF 100V non-polarised caps

30 %"’ coil former with slug
40.025uF 50V mylsr capa

30 .06do

40 0.01uF 400V axisl caps £296)

25 wire #nded neons at . 90V
200 squares mica insul 25mm sq.
30 1R5 3W wirewound resistors

25 330, F 4V axisl caps

K148 30 transtormer former type X228
K149 12 Ferrite rod type X036

K150 10 mwitches type W430

K151 12 0.125 red LED's

K162 100.2" red LED's

K164 15 5 pin 180° Din socket, clip fix

K141
K142
K143
K144
K146

IBULK BUYERS CORNER

Ali new full spec. devices. Prices are for a mi
and exclude VAT, which must be added at 15°%. Minimum order value from
this section is £10 + VAT + post. VAT receipt on request.

imum of 100 of any one device

- —
ACTBTK .20 BCABSB .08 | BF355 18 PN109 056 | 2N5401 a7
AD181/2 a5 8C4864A .06 | BF394 065 TIP32 22 | IN5447 06 | Diodes MINIATURE CERAMIC
BC107 07 | 8Cs468 06 | Braia 086 | TiPaIA 28 | 2Nse3 08 | iNaras 02 CAPS Electroytic Cape
BC108 08 | acsarc 085 | BF4s0 095 | TIP42a 29 | 2N8121 16 | per 1000 016 | Thompson/CSF ministure type in the kel 028
BC109 07 | BCS48B 05 | BFA51 09 | TiIP2955 a8 | 2scs3s o5 | ‘nacoz 032 | following values: 2.2 B3N 032
BC114 ‘08 BC556A 06 | BFI57 .27 TP3055 4s | 25C1617 82 | o100 0285 3.9pF. 4.7pF. 22pF, 33pF, 4TpF, 4.7/10R 022
BC117 07 BC5568 06 | BFR40 17 TIS91 12 | 2sc2068 a3 Por 10,000 021 68pF. B2pF, 100pF, 560pF" 4.7/25 R -028
3C118 .05 BC5574A 08 | BFWA3 32 ZTX107 08 | 25C2073 45 ot 038 2700pF ®, .01uF%. Al 5% except 4.7/25A. -030
8C119 14 | 8C737 07 | BFY17 19 | 2ZIx212 08 par 1000 032 | 0% =20%. 4.7/36 R 030
BC125 .08 BCX32 05 BYFSO 13 2TX214 08 | TTLICS T N4006 ‘048 Prices: up tp B2pF £7/1000 3“7’50 R -034
BC139 14 BCX33 05 | BFYS1 13 2Tx303 07 | 7401 08 (e 1000 034 100pF €9/1000 -7/63 R -038
BC147 05 | EBCY32 12 | BFY52 13 | ZIx3is o7 | 7404 10 i 560pF £6/1000 1osne R ;030
B8C148 .05 BCY71 1 | BFySea 16 ZTx313 06 | 7408 09 | Zenerdiodes 2700pF £971000 10/25 R 032
8C1488 .05 BCY72 10 | BFY56A a8 ZTX341 07 | M7 A8 | 500mwW BZYBS or 0VuF €10/1000 10/25RPC 022
BC149 .08 80112 64 | BFY64 A5 ZTX450 .08 7420 10 simitar 5° Al volta Samples on raquest. 10725 A -036
BC159 .05 80131 18 BR101 28 ZTX501 96 | 7430 09 om VT 0 36v. = ) ) 10750 A 040
BC168C 055 B0132 18 BRX48 095 2TX503 07 7442 A7 042 33“: ’SJJ' Qnoﬁ'v"m'w ’ 1071008 042
8C169C .055 BD133 18 BRY46 A7 ZTX550 08 7445 A7 INGTAT 11V IW 3300F £7/1000 15/40A 030
BC172C .05 BD137 20 BSX20 .075 2N1021 94 | 7460 09 3333 3"‘6;"00‘/0 £8/1000 22/10R 021
8C177 o7 80138 20 | asy3s 2 INT132 % | 7472 8 AR pF 10% 100V £13/1000 22/25A 028
acmza .045 BD181 BSY56 10 N1377 62 | 7474 17 Sistisi ) 22/25 R .027
BC 1838 045 | 80184 45 | BSY82 19 2N1711 18 | 7493 28 | zpviz212vi6w 30pF ey 22/63A
BC1841(705).045 80246 30 BSY85 .23 2N1893 A8 74107 18 P ors 0229 AR £€7/1000 33/16A 022
BC212 045 BD278A 32 8SY95A .085 2N2369 a2 4121 13 1540204 20V 1.5W O 14/1000 47/6A 018
sc2|23 045 80433 32 gri2t -90 2N2646 .34 74190 52 “top hat”’ 045 L . 0474F 83 47/16 A 028
BC213L 045 | 0525 24 | BU20S 80 2N2894 42 | 74913 48 Chuz Ao DI €16/1000 Ao .g::
BC?HL (TO8). 80526 24 | BU206 .60 2N2926Y .045 : .
.05 | BD543A 30 | Busor 60 | 2N2926R 04§ | LinesriC's Oy Coer [Aasiitocs 47/40 A ‘045
s 06 | BD695A 45 | cvroo1 23 | 2N3053 13 55 19 e S T000, || h Rt e iy 1RA10M 47/63R -048
8C237C 055 8p696A .45 Cv7493 .19 2N3054 .36 723 .28 270F 125V5% The followi ). 8 -00/1000 100/6.3 A 020
BC238B .05 BF173 13 Ccv7588 .18 2N3055 .30 741 12 P £8/1000 ?l lowing values only st £3.80/ 100/16 R 038
BC2398 055 | BF181 16 | MED4TS 056 | 2N3as2 78 15000F 126V 10% 1000: J8R. 220R, 1k. 4k7.33k. 35k | 100/63A 08§
BC252 .07 8F195 .055 MJE340 22 2N3583 42 E . 7 220/10A 045
JUST ARRIVED £14/1000 220716 A 086
BC256A 08 | 8F196 056 | MPS2369 .08 2N3618 .80 8200pF 125V 10% E
BC308 05 | 8r197 056 | MPS3638A 08 | 2N3702.10 045 | SO0 MW Zeners: e Min presets 220/63A  .078
BC3088 055 BF198 ‘08§ MPS6615 08 IN&124 o8 These values onty at £18/1000 0.TW miniature type, open construc- 220/ 70 A 078
BC320 07 8F241 "0ss MPSAG6 ‘24 2N4400 ‘06 .030: 3v6, 4Vv7, tion . All values from 100R to 1M, 330/50 A 076
BC328 07 | Br2ss 075 | ocas 9 | 2N4sa0d ios) | Svi.SveBvzuevz T veriical or houzonia mntg. All st 042 | 330/100A 088
8C337 07 BF257 A8 0C45 17 2N4403 ‘08 2N50:io 0 The following vsluas onty a1 .03 470/16 R d
8C348 07 | sr2s8 20 | oCi3g 26 2N4410 08 ; 470RV, 470RH, S00RH. 1kH. 1k5H, 470/40 R
8Ca51 14 | BF328 13 | ocer 83 | N5193 faof || SSO.SAE forlameey] () £1060) {2PAM) 26| WV, Zk2H. 2kSH. k7. 470740 A
3 34 1 ulk buyers list. lso some Piher enciosed type at .042. 470/1
BC413 05 | BF337 19 PBC108 056 | 2N5195 22 150RV. 200RH. 2KV 0 O/MOOIRE =80
- -
88 ET1 MAY 1980



BUILD YOUR OWN
FM  covroe  SYSTEM

TRANSMITTER BASICKIT £36.00
RECEIVERKIT .......... £18.40
SERVOSfrom ........... £12.00

Send remittance of £2 for circuits and constructional data to:

TELERADIO R/C, 325 FORE STREET, EDMONTON
LONDON N9 OPE, 01-807 3719

CLOSED THURSDAYS

GIVE YOUR HOME-BUILT METAL
DETECTOR THE PROFESSIONAL LOOK

Now available, a complete kit of parts 10 house your detector. comprising high quality
biack A.B.S. vacuum formed 10%"' square head halves, vacuum formed top
case assy all the anodised metal tubing fully adjustable, and injection mouldings
screws etc, order as kit. S.E. 1. Price only £17.25 inc. VAT.

Also available, with pre-wound and set up head assy with head module, for T R.
metat detector, complete with circuits and application notes to produce your own
1.B./T.R. unit. Order as kit. S.E.2 £23.50 inc. VAT.

Kit’5.£.3. Comprises of kit 2 but with P.C.B. and components to produce a three 1.C.
three transistor metal detector with meter and audio output, inc. everything you
need, high quality meter and headphones, etc. Only £39. 95p inc. VAT.

All the above kits are carriage paid.

SPECIAL OFFER TO “ETi” READERS £1 OFF THE ABOVE KITS ORDERED
BEFORE APRIL 30th.
Components available for building your own designs, S.A.E. for lists of parts.

SONASONICS ELECTRONICS

112 PARK ROAD, ASHFORD, KENT, TN24 8LU

l VIDEOGRAPH aucic ostiunscore

S
5866 33t
D0 8886 e
oy LA GTLLART SYSTEM S

Videograph Il links to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc.
New — signal invert control, integral square wave
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc.
omplete Luxury cabinet and
ﬁit o‘:\ly £29-95 contrroyls. £14.95
READY BUILT UNIT £69.96 + £1.50 P&P \

\NIL.L_IAM :Mer House, Billericay Road
STURRT jeorms e

TEL. 0233 35871 (24 answering service)

SYSTEMS Ltd Telephone: Brentwood (0277) 81 0244

save over £2.60 wiTH oUr sPECIAL OFFER

o _. 4£1.45

recommended 420° C
soldering iron

£5
E.T.I. SPECIAL PROJECT KIT Prices include pi & VAT

Designed originally for logic wiring applications, it is now

a_ccepted and used extensively throughout industry, educa- IF
tion and research, ROADRUNNER is used by hobbyists,
students, technicians, designers and engineers to carry out. YOU PCB REPAIR ANALOGUE BREADBOARDING
MAI
« pCEREPAIES PLACE e OFFER CLOSES JUNE 15t
ANALOGUE BREADBOARDI AN

Please use BLOCK CAPITALS

* SIMPLE LOGIC WIRING—PROJECTS ORDER PLEASE SEND ME . . . . . Kits @ €7.45eachor ... .. .. X5Kits
* COMPLEX INTERCONNECTING OF MICRO-
PROCESSORS, MEMORIES, ETC. FORS | e @S e (@ £22:30
KlTs 1 enclose P.0./Cheque No.
ETI OFFER KIT CONSISTS: ONE WILL Value

1 pencil, 1 project PCB, Wire Distribution Strips and

X - . . R Access/ Barclaycard No.
adhesive 4 bobbins of wire for colour coding — Logic BE

wiring, and one bobbin of tinned copper wire — PCB NAME ... .o
repair and analogue breadboarding. FB EE" ADDRESS

an
Send large SAE for further details on ROADRUNNER (5 for N T
products — but remember, this offer closes June To: T.J. BRINE ASSOCIATES (ETI OFFER)
1stl! £29.80) 56b HIGH STREET, HASLEMERE

T M R SEa S SRS W m OFED,

SURREY GU27 2LA
ETIMAY 1980 89




THE BLACK HOLE

Tim Orr, the prolific producer of music machines, presents the Black Hole |
Chorus Machine. Choose chorus effect or vibrato and control it all by footswitch.

vice for processing natural and syn-

thetic sounds. It has two modes of
operation, chorus and vibrato. In the cho-
rus mode the input signal is delayed (12
mS) by an analogue delay line. It is then
mixed back with the original signal. This
delay time is not long enough for a distinct
second image to be heard, but it is notice-
able, particularly as the time delay is slowly
modulated. The sound produced by this
process has a sort of ‘spacey’ feel to it as
though the input signal was being accom-
panied by a faint chorus. What is, in fact,
happening is that a comb filter has been
produced (Fig. 1) with notches spaced at
about every 90 Hz. As the delay time is
modulated these notches move up and
down in frequency producing a coloura-
tion of the sound similar to phasing. This,
coupled with the short time delay, pro-
duces the ‘spacey’ colouration known as a
chorus effect. A manual speed control
allows the user to vary the modulation
speed. A slow modulation is best suited for
guitar and keyboard instruments, whereas
a faster speed, which introduces a notice-
able pitch modulation, ‘works well on
vocals. Another chorus mode is available
to switch in a second delay line modulated
in antiphase.

The vibrato mode is essentially the
same as the chorus; the only things that
change are the modulation waveform (tri-
angular sweeps for the chorus sinusoidal
sweeps for the vibrato) and the frequency
range. As this is 2 to 13 Hz, a definite pitch
modulation is produced. The controls that
effect the vibrato are speed and modulation
depth. The vibrato is not just pure frequen-
cy modulation, there is also amplitude
modulation which produces a slightly
more interesting effect.

The vibrato/chorus selection is made
with a footswitch. Two LEDs indicate
which effect has been selected and also the
modulation speed. The input amplifier has
a manual level control plus a high
impedance-high level/low impedance-low
level selector switch, thus enabling a wide
range of input levels to be accommodated.
The largest input level is 4V5 rms, and the
smallest level for overload is 5 mV rms; a
range of nearly 60 dB. An overload LED
indicates the onset of distortion.

T he black hole is a musical effects de-
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MODULATION

QSCILLATOR MOVEMENT Of NOTCHES

Qe
ouTPUT
INPUT

FREQUENCY

INPUT O—q

O ourePut

QVERLOAD
10 kHz EXPAN/
> LOW PASS > DOR
FILTER
DELAY A
LINE B
T3OR
sw1 Nor WV
MODULATION
l COMPRESSORJ [FAsT veo OSCILLATOR
A an
4
10 kH2
PREAMPLIFIER
INPUT O———31 (pRE -EMPHASIS —p  LOWPASS |-
FILTER ouTPUT

Fig.2. Block diagram of the Black Hole choraliser system.

ETI MAY 1980



T

PROJECT

LOW HIGH
MAXIMUM INPUT LEVEL 1.25Vpp 13Vpp
MAXIMUM INPUT LEVEL
SENSITIVITY 15mV 150mV,
LINPUT IMPEDANCE 10k 11
SIGNAL TO NOISE RATIO B 14
MAXIMUM QUTPUT LEVEL 1Vpp
OUTPUT IMPEDANCE 600ohms
VIBRATO SPEED 2—13 Hz
CHORUS SPEED 0.3 — 3.3 Hz
ouTPUT g T =
INPUT \ 6ds
48 -

FREQUENCY
5 kHz

Fig.3. (top) Performance specification.

Fig.4. (above) Frequency response of pre-
emphasis, 1IC11 pins 5,6, 7.

INPUT

PROCESS

* REMOVE ALL ICs
TEST FOR +15V AT 1C9,10.
THE UNREGULATED RAILS WILL BE APPROXIMATELY 22V
REPLACE ALL ICs AND RECHECK PSU,

& IC11PIN 1,7 AND IC12 PIN 1,7, WiLL HAVE THE AUDIO
INPUT SIGNAL WITHOUT ANY DC BIAS.

COMPRESSOR OUTPUT. IC13 PIN 10, HAS A DC BIAS
OF APPROX. +7v PLUS THE AUDIO INPUT SIGNAL.

#  FASTVCO.IC1PIN6AND IC4PIN 6
+12v
3 L HAV
+14v
IC2PIN 6, IC5 PIN M
v

o

% VARIES FROM ABOUT

22y4$ TO 28uS, 1T BEING
SWEPT BY THE MODULATION
DSCILLATOR IC7.

% DELAY LINE OUTPUT
VIEW PR1 WIPER

INJECT A 1 kHz SINEWAVE, VARY ITS AMPLITUDE

SO THAT IT IS 2Vpp AT THE VIEWING POINT,

ADJUST PR2 SO THAT THE WAVEFORM IS SYMMETRICALLY
BIASED BETWEEN THE TWO CLIPPING LEVELS.

NEXT ADJUST PR1SO THAT THE CLOCK SIGNAL IS NULLED,
REPEAT FOR DELAY LINE B, USING PR3,4, VIEWING PR3 WIPER.

ADJUST UPPER LIMIT
PR2.4 /\/\/\

FOR

CENTRAL LOWER LIMIT

BIAS

Fig.5.{above and above left) Alignment notes.

OUTPUT
1
I
+20 dBm ‘: +20
0dBm i 0
20 dBm ) ~20
—40

EXPANSION

~80 dBm

COMPRESSION

NOISE GENERATED BY
THE DELAY LINES (S
EFFECTIVELY ELIMINATED
BY THE TWO TO ONE

DELAY LINE

i

EXPANSION

You don’t want to have to fumble for a lot of
controls on the rear panel, so it’s plain and
simple — power on/foff. No chance of acci-
dentally hitting the power switch when you’re
operating Black Hole by footswitch.
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ADJUST PR1,3
FOR CLOCK NULL

POST FILTER. fC15 PIN 7. RECOVERED AUDIO SIGNAL
WITH NO DC BIAS.

* EXPANDER. IC13 PIN 7. RECOVERED AUDIO SIGNAL
WITH +5V DC BIAS,

OUTPUT SIGNAL. iC15 PIN 1. INJECT A 500 Hz
SINEWAVE INTO THE UNIT.
A MODULATED OUTPUT SIGNAL WILL BE SEEN.

TYPICAL
WAVEFORMS
VIEWED ON
AS LOW TIME

CHORUS MODE 1

CHORUS MODE 2
VIBRATO AND
CHORUS SPEEDS
AT MAXIMUM

IWIlllimmﬂulmmmmmuuuunuuWWW
AT e

* MODULATION OSCILLATOR

27V
167 PINY \/\/
¥ v
+14 v,
-1ev

ICBPIN 1 \/\2 2v
-2.2v

+2.

IC8 PIN 7 v
\/\/_7v
COMMON POINT OF Q45 AND R47 /\/\ ON CHORUS A/Nu\/\

FOR VIBRATO

VIBRAYD RATE 2 -13 Hz
CHORUS RATE 0.33-3.3 Hz

Fig.6. (left} Using a compander system to remove delay line noise.
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AAAA——O +15V

"7 kO
R11
10R
8 5
+Vee
1c3
SAD512D

A2 FOOTSWITCH 2A I
“ VIBRATO
RATE

18k

R26  §/C =1CHANNEL
0/C =2 CHANNEL

Q7 BCI82L

R92

0 kHz LOWPASS FILFER

R58
1k0

LED 1 VIBRATO

2~ 4, | viBrATO
1C8a
V1

A 7]
3 %1458 10k BF 2448
lin
£PH

4 [}
o R42

Rag R4l $ad

47k 220R

c24
47

-1V

10
\op ~ CHORUS\/\/\
c8 ican 14

54t~ wase

C

Fig.7. Circuit diagram, This circuit includes the footswitch controls for bypass, chorus, vibrato and chorus and vibrato rate.

Fig.8. (left) Circuit diagram of
the Black Hole’s power supply.

15
! 1c9
- 4 X 1N4002 = 7815 —) +15V
= 533.,@' .ngs ‘l__f c29
= [ el A | ) 1110 -0 OV
= Groucl [ 1 1+ oy
140 €10 100
RTY Lo T 7015 r__3.-_—-0 1BV
CHASSIS 1k0 ‘

Om

i

Fig.9. (below) This part of the circuit, the input amplifier, includes a 10 kHz low pass
filter section built around 1C12.

ORIGINAL - R68 RE9 R72
7O 1C15 39k 5k6 39K

cas Q
2%

SENSITIVITY _SW2

aig
BCts2L

=16V

TO 'AUDIO
SIGNAL'
TOC3.6

%RCAB58
AnS J

L—*————‘—————‘_ 10 kHz LOWPASS FILTER ————J

ALL IC POWERED FROM +15V
UNLESS OTHERWISE MARKED
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PROJECT: The Black Hole

R8E 55
Tk
i 1ns

OUTPUT

+15 EFFECT

D8 FOOTSWITCH 1AC 15 BYPASS
1N4148

The inside story. Here the PCB has been

built and installed in the case with the

power supply. Just screw on the base-
: plate and it’s ready to go.

S

.
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Cross our palms with silver and see the tuture
unfold. Beware of imitations. This is no
guesstimate of what might happen — this is
the future.

Using our very own time machine, a closely
guarded secret of the ETI project team, we
dispatched a team of reporters to 1999. They
brought back stories of a world where World
War 11 is history and robots are causing real

' problems.
Iiustrated in full colour, ET1 1999 is a must for
every future historian. Find out what tomorrow
holds for you . ....... . now!

£ 1 o 5 O
Plus 30p postage and packing.

Send your cheque/P.O. to

m Sales Ottice (Specials), Modmags Ltd,
145 Charing Cross Road,
1 ondon. WC2H OEFE

o e s 828 iR A o

e

Mowe
Than Faverly Possie

Kot St el vt kst 0
e e of bosavay



PERFORMANCE AND RELIABILITY
ARE THE SEALS FIRMLY STAMPED
ON THE COMPLETE HAMEG RANGE

AND IT IS A COMPLETE RANGE

HM307 SingleTrace DC-10MHz
Plus Built-in Component
Tester

HM312 Dual Trace DC-20MHz,
S5mV/cm.Full X-Y,30MHz
Trigger.Plus TV Tnigger

HM412 Dual Trace DCG-20MHz,
2mV/em. X-Y, 40MHz
Trigger, Plus SweepDelay 350

HM512 Dual Trace DC-50MHz.
SmV/cm, X-Y. 70MHz
Trigger Sweep Delay.
Plus Single Shot. Sweep
Delay and After Delay

Trigger 580
HM812 Dual Tracé asper HM512.
Plus Storage. Automatic Prices UK List ex VAT
Storage and Variable
Persistence 1325

For FULL DETAILS and Hameg Ltd.,
DISTRIBUTOR LIST 74-78 Collingdon St.,

Contact

Luton,
Beds.
LU 1RX

TRIACS ______ DIGITAL VOLTMETER == :
400V Plastic Case (Texas) THERMOMETER K"’/ ) s L INFBA RED

Tel: (0582) 413 174

2 , " REMOTE CONTROL
BA 68p 20A 165p Bas;dun(hpeclgLHO!:‘ This kit
12A  85p 25A 190p Py c':;:dm,s'é?:;:"fé s If you've got the ideas, we ‘ve got the
6A with trigger 80p 0.5 hquid crystal display hardware. Hundreds of uses in the
BA isolated tab 65p Components are also included home, shop, business or industry.
Diac 18p to enable the basic DVM kit to Our range of ICs and components for

be modiied to a Digital Ther-
§ mometer, using a single diode

24 HOUR CLOCK/APPLIANCE [T e bty
TIMER KIT (PP3 batiery)

Infra-Red remote control enable you
to build controllers for applications
ranging from heating to Hi-Fi to toys
10 garage door openers.

Up to 16 channels with three ana-

Switches any appliance up logue outputs, low component
to 1kW on and oft at preset LEDS counts and large tolerance of clock
times once per day. Kit 01" Red 9p frequency eliminate the need tor
“”“a‘"’ ANa5: 123D (JC. 01" Green 12 crystals or coils. The systems offer
1 § e * LED display. mains 0.1' Yellow 12p high noise immunity, reliability and
fom “ supply, display drivers 0.2" Red 9p .

swiches, LEDs, triac, PCBs 0 2" Green 12p fow cost,

& full instructions. 0 2" Yellow 12p LD271 IR Emitting Diode .. .36
CT1000K Basic Kit £14.90 0 2" chips 3p SFH205 Photodiode Detector .95
gﬂ(ggox‘am\fmr; white gec'angulav ged 1:5’ $L4801.C. Pulse Amplifier 1.40
133 x X 7tmm} £€17.40 ectangular Green
Ready Burlt £22.50 Rectangular Yotiow 21p $LA80 Keyboard Controlled

Encoder/ Transmitter
ML922 10-channel Receiver + 3
MlNI KITS . Analogue Outputs . .... 4.20

These KITS form useful subsystems whith may be DL304 Red D 3" cc pin com ML928 16-channel Receiver (4
incorparated into larger designs or used alone. Kits patible with DL704 70p latched binary outputs) . 1.40
inctude PCB short instructions and all components DL3IO7 Rev 0 3" ca pin comp Data sheets (per device) ... .05 )
TEMPERATURE CONTROLLER/ THERMOSTAT DLI07 These ICs can also be used with
Uses LM33t1 IC 1o sense temperature (80 C max ) it i dio finks. d bt
and triac 10 switch heater. PCB (4 tm sq.) poten- DLBA7 Red 0.B" (pineomp DL747)cc £1.80 ultrasonic or radio Jinks, depending
tiometer, plus all other components included with DL850 Red 0 B" c ¢. (pin comp DL750) €£1.80 on range, cost and speed of opera-
instructions. DL727 Dual 0.5 ca Red £1.50 tion. For more details why not give us
500W £3.20 1KW £3.60 aring
SOLIO STATE RELAY

Ideal for switching motars, hghts. heaters ete from
{ogic. Opto isolated with 2ero voltage switching
Supplied without thac. Select the required triac from

our range £2.60 Moutded 1n high impact ABS Supplied
BAR/DOT DISPLAY - : e dary mains with Iids and screws Black or white
Osplays an analogue valtage an @ linear 10-elemeant Qirectly replace conventional light switch and control primaries 240V a ¢
LED display as a bar or single dot Ideal for up to 300W of lighting. No mains rewiring Insulated \OOmA ot Naties B2 95X 71 % 35mm 85p
thermometers, lavel indicators etc May be stacked to touchplates. Easy to follow instructions 0.6V 80p 83 115x95x37mm  78p
obtain 20 to 100 element displays. Requires 5-20V TD300K TOUCHDIMMER. Single touchplate with 9 D9V 85p
supply. £4.75 al‘!'erlnme aiuonr.‘ 3’”2' to:ch ::vncrlws lan;‘p or\I and 12.0.12V
off, longer touch dims or brightens lamp Neon lam
BURST FRE/PAOPORTIOWAL TENPERATURE A A RESISTORS
Based on the TOA1024 Zero Valtage Switch this kit TDE/K Extension kit for TD300K for 2-way switch- ES :
contains all the companents raquired to make 3 ing. etc. £1.50 .ZENER DIOD AW 220hm. 10M
‘burst fire * power controller or a 'proportienal 'TDSDgOIO‘Ke —mTﬁECT,SW'ICF: l:’I‘MMER gn;%lg 1;9 ;g pin T Pack of 10 -
" controll, El the of uchplal smal noy controls brightness L] pin one value]
s o't s el TR OIe( TSA300K - AUTOMATIC. Single touchplate. Tlme 14p 40 pin 3ep 40%‘\’7\'2 ;genv 1== (vo fiacks )
T SKW £5.26 KW €5.55 delay variable 2 secs. to 3% mins. 4.30 ' i (10 values) s0p
LD30DK - LIGHTDIMMER KIT cz 90 Soldercon Pins §0p/ 100

All COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT CURRENT RATE TO ABOVE PRICES PLUS 35p P&P. MAIL ORDER — CALLERS WELCOME
BY APPOINTMENT

HE TK Electronics Sues was slorsivss =]
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SOLDER

A high quality standard
solder by Ersin Mutticore.
Ideal for muniature
components 225wy, kg
ree}, about 163 metres.
Order as

price £8.50

SIREN

A small, but penetraling
sifen operating o 2
(1.2 Dia. Tomm.
Grder as YB25C

Price £9.81

MIC STAND
Quality microphone stand extends
ta 1.5m. Boom arm 1mlong

adjustable.
- Srang: Order a8 XB45Y

Price £12.70
Boom: Order as XBAGA
prce £11.25

P dhrth inches. Complete
with test 1eads, battery an

instructions.
Order 38 L0 Price £$5.15

MINIATURE
TRANSFORMEHS
guality mains
yranstormers 1@ BSAS.
BV type: secondaries 8- fvat
A

r 43 WBOSG Prics £2.63
secondaries 0- at S00MA + -Na
1 XWB1 1M Price £3.40
W lym:setm\daliﬁn-\’l\lat 250mh + 0-
250mA. Order 38 WB10L Price £2.63
15V type: secandaries g1 at 200mA + p-1ovat
200mA. Order a8 WE1SR Price £2.63

MCKENZIE POWER SPEAKERS

Hagh quality, high power speakers.

12in. W 8 Order o8 XOT8

Price £19.60

2in. SOW 180 QOrder as X008

Price £19.60
“BOW 82 Order a5 Xasic

Price £26.

\5in, 150W 80 Order a8 X0B3E
Price £51.88

15in, 150W 162 Order 28 XOBAE
Price £57.80

GOLDERING IRONS & KITS

Bntex CX iron: 17W mmiature.
QOrder 38 F_VGZS Price £5.25

und in youw iving raom-
Driver madule: Qedes o5 XBASG Price £6.14
Requires + 30 ~ 15V 20mA power supply {ready
built) sutable for Driver Module.
Order as YLATT Price £4.73
Spring e with 3 sec. reverb time:

Complet
ful instructions 10 make hi-i
amphifiers with excellent
soeuhca\ims
@W amp ki Order 38 LW3BP
price £3.83
S0W amp kit: Order 38 W3IS0
Price £13.73
150W amp kit: Order s LW32K Price £14.89

PIEZO HORN TWEETER

Very simply added 0 Y
speaker system VB 10 100W
Tms. No crossover required.
Distortion <1

Order as WFOIK

Price (827

cLocK MOOULE

Module requires

4 gty trenstormer
T a and two push

switches 10

Adigh, 0.7 red LED displey. Alarm and 1860
ery backup when mains Tail. Sleep and
“Seconds displey- Jist 280 speaker for

ptalls on page 267 of our catdogue.

KEYBOARDS

High quaity
keyboards with hard:
wearing siopng
{ronted plastic keys:
With keys mounted

on nylon bushed stoel tevers ASoote [$112

Qrder 28 X815R Price £26.42

laote CroC. Order 38 XB16S Price £32.33

With keys pivoted on hard wearing M0 ded fuicrom.

agnote C1o & Qrder 38 %8177 Prics £21.87

LIouID CRYSTAL
DISPLAY
vigh gaity 3% digh
12 Tmm 4ind high
figures. (hsplay has
centre calon for use
in 12 hour clocks and decimal points, plus and minus
signs and overfiow indeatol for use in pane} metess.
Order as FYASW Price £8.89

20000 OHMIVOLT
MULTIMETER

A 20,000 ohms per vot
multimeter 3t 8n incredibly
\aw price. DG voits 5. 25,
125, 500, 2,500, AC volts 10,
50,250, 1,000 0C amps 0
10 0.05mA, 0 1o 250mA,
Resistance 0 0 50k, 010
SM ohms; Decibels

+728. Complere with test
igads, hanery and
instruction leaftel

Orcler as YBB3E

price £1370

QUICK CHARGE EECHARGEABLE
CELL

N, Sire AAHPT). Fully cocharged in 5
hours With 150mA. Capacity. S0mAh.
Wit Jast for at toast 500 full chargel
dischatge cycles.
Change 10 quick-charge cells now!
Order 88 LR74R Price £1.48

MULTIMETER & TRANSISTOR
TESTER
b high sensitivity muttimeter
and transistot (ester i onE.
10 (00 ohms per vot
votts 05, 25,18,

and instruction teaflet.
Grder as YBBTU Price [ X ]

\'UHNTABLES
Autochanger complete
with stered ceramic

cantridge and circuit 10
make & compléte Jow-cost Tecor
player deal for the yound pop an.

Ordor 38 XQOOA Prics £18.48
Single-play fim-grive yurntable with stereg ceramic
cantridge.
Ordor 38 ¥B23A Price £28.18
Single-piay et drive qrntabie " + shaped tone arm.
Qrder 88 XB25C Price £30.

MRPLIM

LASER TUBE
A helium-neot 0.5mW aser tube.
£l detaits on page 262 or ous

catatogue.
QOrder 38 KLY 1M Price £124

ADJUSTABLE LAMP
Adjustable 10 g€t 8 bright

All prices include VA
L T and
z:ed a;:u:;\ju, but if totat u“p:;lag:
e 2 add Xp handling charge.
‘ml(gulranmd until June If;m
and ;"Np:nmq:‘s;:em:}s“ tdw -
extra at wlsl. o
Please use order
) ] code.
All items in stock at time of going to
press.

All ail to 0 Box 3. Rdy' igh. B
n P 2igh. l‘SSeX SSB 8LR |ep|l()ne Southend (0 702) 55415%
op an d C on Sea, Essex (closed Y) ;
Sh 284 London Road Westclift losed on IUI()nda A |eleh Sﬂmed ‘002 554000
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As the chip industry experiences problems in maintaining its rate of growth
Dave Raven explains why and casts a glance at bubble memories.

circuit pricing has remained on a steady, decreasing spiral.
There is, however, a school of thought which sees this rapidly
comingto an end.

With the ever increasing effects of inflation, which is not of
course exclusive to the UK, the end of the manufacturers experience
learning curve is in sight. The cost of producing linear devices is
already said to be rising in the States and signals indicate that
digitals will soon follow. This stems from a theory which says that
every time accumulated experience doubles, costs and, therefore,
prices go down by about 25 per cent. With the pressure from
increasing demand for ICs, manufacturers have more than doubled
accumulated experience every year, which pushed prices down-
wards. This theory has apparently proved valid in the industry for
many years.

In effect, what is being suggested is that if, from the inception of
the IC industry, 10 million devices have been sold by the end of a
given year, it would have to sell 10 million devices the following
year in order to lower prices by as much as 25 per cent. The
following year 20 million devices must be sold to achieve another
25 per cent reduction. Clearly a point must be reached where this
rate of growth could not be maintained. The suggestion is that the
time has now arrived.

Accumulated shipments of Integrated Circuits reached 11.4
billion units in 1978. During 1979 the total sales of ICs was expect-
ed to reach about 5 billion units. If it is assumed that the United
States IC industry ships 6.5 billion devices in 1980, it will have
taken two years to double accumulated shipments. Therefore, if the
theory holds true the price of ICs will have dropped by an average of
25 per cent. Inflation, however, over the two year period is going to
more than off set the 25 percent price declines and could even
exceed this. Technically, the digital integrated circuits have a more
favourable price outlook than linear, since it is still possible to
shrink more circuitry into a silicon slice. Designers are, however,
experiencing increasing difficulties with the physical limitations
posed by one millionth of a metre gate lengths and the effects of
stray capacitance and in addition the demands being made on chip
manufacturers for a host of new consumer products which appear
each year.

I n complete contrast to most manufactured goods integrated

FORD MODEL T PRICE CURVE INTERGRATED CIRCUITS LEARNING CURVE.

$10,000 [ $10,000 [ To6a
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ACCUMULATED UNITS MILLIONS OF UNITS— CUMULATIVE

{WORLD WIDE}

Fig.1. Similarities between price trends for the Model-T Ford and
integrated circuits.
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To illustrate some of the technical difficulties that have to be
overcome in producing 1 micron lines, it is best to explain the
techniques that can be used to produce these. The cheapest method
is to use photolithography, which is well established for device
fabrication. Using a procedure called ‘float off’ it is possible to
define very narrow channels which are chemically etched and a
metal is evaporated through the channel producing a very narrow
line. The problems that can arise, however, are shown in the
photographs and are not easily overcome even with the very sophi-
sticated manufacturing techniques in use today.

iR e

PHOTO 1: an etched channel before deposition of metal to complete
the gate.

The first photograph shows the etched channel before metal is
deposited. Distance between the overhang is approximately two
microns. The second photograph illustrates the metal deposited
through the channel. Photograph three is an example of what can
g0 wrong when the edges of the overhang break down, causing an
electrical short. Each ledge is approximately 1.5 microns. This
example is somewhat crude in present day technology. However, it
serves to show quite clearly the mechanical effects of fabricating
devices using these very tiny dimensions.

Electron beam lithography is improving the yield of integrated
circuits plus increasing the chip density, thus overcoming many of
the earlier problems. Once again, however, this equipment is not
cheap and will further increase the already heavy capital invest-
ment required. The author of a recent article in an American device
technology magazine produced comparisons between the product-
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