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Main Console has
3 Facility Handicaping
Switches.

All parts
fully
guaranteed.
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0
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4 REALISTIC
b, SOUND EFFECTS J
Electrical knowledge is not a necessity to assemble this project — just simple soldering.

Cheques and Postal Orders to be made payable to TELEPLAY; send your order (No Stamp Needed) to
Teleplay, Freepost, Barnet, EN5 2BR or telephone your order quoting your Barclaycard or Access number.
Queries and Technical Advice offered either by phone or by calling at our shop.

SHOP OPEN-10am to 7pm - Monday to Saturday

[ CLOSE TO NEW BARNET BR STATION — MOORGATE LINE W weirime Accre
Watch this page each month for new cartridges, as they become available. All prices include Postage.

Compare our prices with similar products in the big stores, which cost well over £100.
EUROPE’'S LARGEST STOCKIST OF TV GAME COMPONENTS.

14 Station Road, New Barnet, Herts EN5 1QW Tel: 01-440 7033/01-441 2022
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CONSTRUCTIONAL PROJECTS

P.E.V.D.U. SYSTEM—2 by A.A. Berk B.Sc., Ph.D.

Interfacing, expanding the basic V.D.U., hardware for cursor control

ANALOGUE COMPUTER—4 by P.J. Kronis, B.Sc.

Programming and special circuits (conclusion of series)

SAFETY PLUG by T. Sutherns

Mains check module

GUITAR SOUND MULTIPROCESSOR—1 by M. A. Sawicki M.Sc.(Eng.) and A. Kowalewski
Pre-amp, delay block and summers

RADIO CONTROL FAILSAFE byA. Jenkins
No lost or damaged models

R.C. MOTOR CONTROL by P. A. Dakin
Full Power solid state controller

GENERAL FEATURES

FARNBOROUGH '78 by P. Preston
Avionics’ latest gear

MICROBUS byD.J.D.
A bi-monthly focus on micro’s for the home constructor

IMPEDANCE—2 by Toby Bailey and Bob Whitaker
Voltage and Current generators

INGENUITY UNLIMITED
Binary to 7-Segment Decoder—Sub-Octave Generator—Combination Lock—One Arm Bandit
Mod—Coincidence/Error Detector—CMOS Burglar Alarm

SEMICONDUCTOR UPDATE byR. W. Coles
A look at some recently released devices

NEWS AND COMMENT

EDITORIAL

MARKET PLACE
New products

NEWS BRIEFS

Mersey Micro Club—Late Night Viewing

Hey! 64K!

POINTS ARISING

Chromosonic Catalogue—Sound Track Monitor—TV games centre

SPACEWATCH by Frank W. Hyde

USSR and Venus, Meteorites, New Planetoid, 100 Days in Orbit, Communications Satellites,
Landsats Survey the Sea, Space Facts, Design for a Man-Made City in Space

SPECIAL OFFER—10 + 10 Amplifier Kit

READOUT

A selection of readers’ letters

INDUSTRY NOTEBOOK by Nexus

What's happening inside industry

PATENTS REVIEW
Thought provoking ideas on file at the British Patents Office

INVENTORS COMPETITION RESULTS
BREADBOARD EXHIBITION

Our January issue will be on sale Friday, 8 December 1978
(for details of contents see page 1259}
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BD1~Tbe Connozsseun’sBudget Choice

N ) BD1Kit &
> Lot der Unve Tumtable K ¢ . Completed BD1
Assembly
: 4
FIN
a0 1

The Connoisseur BD1 transcription turntable is a precision engineered product
designed to provide top grade performance at a moderate cost. Simplicity is the
main feature of this unit giving excellent performance and reliability.

A slow speed synchronous motor is used and because of its construction the hum
field is very low, so that even the most sensitive of pickups can be used, including the
Connoisseur SAU2 or the SME 3009 Series Ii.

Speed change is achieved by a press button unit at the rear of the platform which automatically
moves the drive belt from one pulley groove to the other whilst the turntable is turning.

The BD1 turntable kit can be assembled by the home constructor within the hour and when
completed will give top quality performance. No soldering is required. Complete the unit with
amodern BD1 plinth ang cover. The plinth is finished in walnut veneer and fitted with spherical,
anti-vibration feet. Add to this a strong Acrylic, bronze cover, hinged with 2-position lid stay and you
have a first class turntable at a budget price!

BD1 with Plinth,
Cover & SME Arm.

Write for further details to:
A.R. Sugden & Co. (Engineers) Ltd.

0
J Manufacturers of Connoisseur Sound Equipment, Connoisseur Works, Atlas Mill Road,
Brighouse, West Yorkshire HD6 1ES
l Telephone: Brighouse (0484) 712 142, Telex: 517144 Sugden Crighouse,

Telegrams & Cables: Connoisseur Bnghouse.

We can help you See and Solve your problems PE SUSTAI N UN |T

\‘ HONELIGHT Em s (P.E. OCTOBER 1977)
Universal Portable Inspection Light T
The shadowless Honelight utilises the | — \ BUILD A SUSTAIN UNIT EQUAL TO THE
i principle of optical fibres, in a tube of i \ BEST COMMERCIAL MODELS.
e, virtually unbreakable material, insulated, ‘n “\\ COMPLETE KIT - £7.95*
i transparent and resistant to alcohol. ’“’ \ ALL HIGH QUALITY COMPONENTS
It gives all-round ilumination to otherwise v 3 AS SPECIFIED.
ing ibl fined spaces and corners 3
inaccessible confine ce! .
Simple, lightweight and practical (weight \‘ DESIGNER APPROVED.
with batteries 40 grammes approx.).
Suitable for all professions—Electronics, P e . o
Radio/TV—machines of all types. - By 0 = R 00 uiaakas
Also useful in the realm of Medicine: " e B

ialised, Dentistry, _
32?:5%?:2:?“'8 = enisty Complete set of semiconductors £4.99
(Operates from 2-1-5 volt batteries). @[&] LP1186 Tuner Head £9.60

1 tuner Glass fibre PCB, printed with component
locations £2.45

Desoldering Tool “*SPECIPROD"

- o Complete set of semiconductors £9.40
High precision manufacture ' [R Glass fibre PCB, printed with component

de-soldering pump. Available amplifier locations £3.50
three sizes for all de-soldering BUY FROM THE SPECIALISTS!

requirements. F ER RANTI We can supply any Ferranti semicand::dor device
Chromed interior, nickel pump, i Semiconductors at very competitive prices. Send SAE for our data

sheet & price list.

TONE BOOSTER (Everyday Electronics Sept. 1978)

teflon nozzle.

Three Sizes. ’ The Tone Booster cuts out that dead, muddy sound and brings your guitar to life!
“*Maxi Super'' length 37cm, Emphasises harmonics without reducmg the low notes to give your guitor a clean
q | penetrating tone.

n::ZIe, dl,ar,ne:er 2n:‘m ) | g m v ‘ Complete kit of oll parts as specified £3.30*
“ " A

! axi Mini'' length 22cm, nozzle . " PE TV SOUND SEPARATOR
diameter 1-5 mm. | ° Complete set of semiconductars £2.30. H:gh quality glass fibre p.c.b. £1.00.
“*Maxi Micro'' length 16cm ‘ e i TR < B A0 e

h o p per order. Orders over £5 post free.
(Q'amefe” body 12mm, nozzle All devices are top grade, brand new and to full manufacturer’s spec. We do not
diameter 1-5mm). ' sell seconds or rejects. Send S.A.E. for our data sheet ond price list.
(The smaliest de-soldering pump available). - Pr;'ces do not include VAT—add 8% to items marked*, and 124% to all
others.

L d t I ilabl t from- (Mail order, callers b
e s wyon, | | | DAVIAN ELECTRONICS btz i

pecial Products Distributor . 0
Tel 01-629 9556 Cables. Speciprod London W1 13 Deepda'e Avenue, Royton oldham 0L2 GXD
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NOT EVERY CABLE
HAS A LABEL

Everyone who works with electricity needs to know at
some time or other what’s going on inside the cable he's
handling. What voltage. What current. What resistance.
Not knowing the answers, or worse still having
inaccurate answers, can make life difficult, even terminal.

Eagle Test Equipment gives the right answers

The range covers general multimeters, high voltage
probes, clamp meters, insulation testers.

Here are just four. Send the coupon for details of all
the rest.

KEW 7 Multimeter EM 1200 Muitimeter K1400 Muttimeter EM10, 20 & 30 Multimeters

1000 OPV. DC volts up to 1000, 100,000 OPV. Taut band 20,000 OPV. DC and AC volts 10,20 & 30,000 OPV. All with antiparaltax
DC amps up to 100 mA. AC movement. Overload up to 5000. DC and AC amps mirror scale. DC volts to 1000 {1200 for
volts up to 1000. Resistance up protection. Reversible DC up to 10. Resistance up to 20 EM30). DC amps to 250 mA (600 for
to 150 Kohms. Pocket size. polarity. AC amps: 15, AC megohms. “Off” damping. EM30). AC volts to 1000 {1200 for EM30).
“Off” damping. Complete with volts to 1500. DC amps up to Overload protection. R.R.P. Resistance up to 6,5 and 60 megohms
leads & battery. R.R.P. £6.95 15, DC volts to 1500. £68.00 ex. VAT, respectively. R.R.P.'s EM10£12.40 EM20
ex. VAT. Resistance up to 200 £16.40 EM30 £18.95 ex. VAT.

megohms. R.R.P. £49.95

ex. VAT.

Test Equipment: EAGLE ==

Please send me details of your complete range of Test Equipment.

Name : Company
Address

EAGLE INTERNATIONAL fssis Ssiseia@s™™

Practical Electronics December (978 1211



All prices auotod include VAT. Add
25p UK/BFPO Postage. Most orders
despatched on day of receipt. SAE with

uiries please. MINIMUM ORDER

GREENWELD

443 Millbrook Road Southampton
SO1 0HX Tel: (O7D:3) 772501

chavgo £5) Expon/\Nholoul. enquiries
welcome. Wholesale list now available
for bona-fide tnd.n Surplus com-

Based on the C500 chip, this pack of parts
enables the more experienced constructor to
make an 8 digit 4 function calculator. The
comprehensive data supplied includes full
size layout of PCB required, types of suitable
disptay and keyboard that can be used etc.
Components included in the pack are C500
calculator chip, driver IC. all components for
lé\;esr(t’er/clock circuits, R’s C's etc. All for only

RELAYS
W847 Low profite PC mnt 10x33x20mm
6V coil. SPCO 3A contacts.
wa32 x10mm 12V

Sub. min type, 10x1
coil DPCQ 2A contacts £1-15
W701 6V SPCO
20x30x26mm Only 68p
w817 1 Fln plug in relay rated 24V ac, but
works wel DC. Contacts 3 pole ¢/o
rated 10A. 9 g
W813 12V 1250R DPCO 1A contacts Size
29x22 x 18mm. min plug-in type 7.
w838 50v ac {24V DC] g coil. 11 pln plug in
W)e 3 pole c/o 10A contacts QOnly 86p

pen construction mains relay. 3 sets
10A c/o contacts. £1-20
Send SAE for our relay list —
and illustrated.

AMPLIFIER KIT £1-75

Mono gen. purpose amp with tone and
Vol/on-oft controls. Utilizes sim. circuitry to
above amp. Output 2W into 8 ohms. Input
matched or crystal cartridge. 4 transistor
circuit. Simple to build on PCB provided. Can
either battery or mains ;era(ed {For
mains powered version add £2.20 for suit-
able transformer.) Blue vinyl covered
aluminium case to suit (W372) £1.30

STEREO AMPLIFIER
CHASSIS £5-50

Complete and ready built. Controls: bass,
treble, volume/on-off, balance. 8 transistor
circuit gives 2 watts per channel output. Just
needs trensformer and speakers for low cost
stereo amp. Suitable metal cabinet (W374)
£2.00 - or buy the amp, case and trans-
former for £10-00 and get DIN speaker
sockets and knobs free!!

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. Supplied
with data £2.7

1A contacts

84 types listed

MISCELLANEQUS IC's

Supplied with data if requested. MC3302
2uad comp. 120p; 710 diff comp. (TO99)
Op: ZN1034E precision timer £2.25;
LM711 Dual diff comp 65 LM 1303 dual
stereo pre amp 75p; 69R voltage reg
£1.60; UPC1025H audlo £3.50
audio £2.88; TDA2640 audio £2.92
SN75110 dual line driver 70p; MCBSOO
CRCC gen POA

EDGE CONNECTORS

Special purchase of these 0- 1" pitch double-
sided d-plated connectors enables us to
offer them at less than one-third of their
original list price!

18 way 41p; 32 way 72p; 40 way 90p.

HEAT SINK OFFER

Copper T(O5 sink 17mm dia x 20mm. 10 for
40p; 100 for £3; 1000 for £25

74 SERIES PACK

Selection of boards containing man dl"erent
'74 ’s:g‘nes IC’s. 20 for £1; 50 for £2.20;
or

THE NEW 1978-9

GREENWELD
CATALOGUE

FEATURES INCLUDE:

50p Discount Vouchers

Quantity prices for bulk

buyers

Bargain List Supplement

Reply Paid Envelope

Priority Order Form

VAT inclusive prices

PRICE 30p + 15p POST

VALUE f£1. Official orders always
EXPERIMENTERS AIR FRESHENER KIT
CALCULATOR

As featured in Nov EE. Complete kit inc.
case and instructions. Only £7.85 + 55p
p&p.

BC182B OFFER

Special OHer for 1’ antity users 1k .035 VAT;
5k .032 rice negotiable on 10k
Approx 70k avallable

DIODE SCCOP!!!

We have been fortunate to obtain a large
quantity of untested, mostly unmarked glass
silicon diodes. Testing a sample batch
revealed about 70% useable devices — signal
diodes, high voltage rects and zenars may all
be included. These are being offered at the
incredibly low price of £1-25/1000 - or a bag
of 2500 for £2.26. Bag of 10,000 £8. Box of
25,000 £17-50. Box of 100.000 £80.

POLYTHENE SHEET

Size 36 x 18" 200g. Hundreds of uses
around the home. 100 sheets for £1.50. Box
of 1500 for £19.

PC ETCHING KIT MK 111

Now contains 200 saq. ins. copper clad board,
1Ib. Ferric Chloride, DALO etch-resist pen,
abrasive cleaner, two miniature drill bits,
etching dish and instructions. £4-2

BUY A COMPLETE
RANGE OF

COMPONENTS AND
THESE PACKS WILL
HELP YOU

* SAVE ON TIME—No delays in
waiting for parts to come or
shops to open!

* SAVE ON MONEY—Bulk buying
means lowest prices—just
compare with others!

* HAVE THE RIGHT PART—No
guasswork or substitution
nacessary!

ALL PACKS CONTAIN FULL SPEC, BRAND
NEW, MARKED DEVICES— SENT BY
RETURN QOF POST. VAT INCLUSIVE
PRICES.

K001 50V ceramic plate capacitors, 5%. 10
ocfaear-xsch value 22pF to 1000pF. Total 210.

K002 Extended range, 22pF to O-1uF. 330
vajues £4-90
K003 Polyester capacitors, 10 each of these
values: 0-01, 0-015, 0022 0-033, 0-047
0-068, 0-1, 015, 0'22, 033, 0-47yF. 110
a| ether for £4.76
Mylar capacitors, min 100V tSe 10

each all values from 1000pF to 10,000pF.
Total 130 for £3-76
K005 Polystyrene capacitors, 10 each value
from 10pF to 10,000pF, E12 series 5%
160V. Total 370 for £12-30
K006 Tantalum bead capacitors. 10 each of
the following: O- ‘I 0 15 0:22, 0-33, 0-47,
0.68 1,22, 33 6-8, all 36V; 10/25
15/16 22/16 33/10 47/6 100/3. Total 170
tants for £14-20
K007 Electrolync capacitors 25V working.
small physical size. 10 each of these po?ular
values: 1, 2-2, 4.7, 10, 22, 47, 100ypF. Total
70 for £3.50
KOOB Extended range, as above, also includ-

%20 470 and 1000pF. Total 100 for

K021 Miniature carbon film 5% resistors,
CR25 or similar. 10 of each value from 10R
to 1M, E 12 series. Total 6 10 resistors, £8-00
K022  Extended range total 850 resistors
from 1R to 10M £8-30

K041 Zener dlodes 400mwW 5% BZY88, etc.
10 of each value from 2-7V to 36V, E24
series, Total 280 for £15-30.

K042 As above but 5 of each value £8-70

TRANSFORMERS
All mams rlmary 12 0 12V _50mA 85p,
100m. f 60. 6-0-6V 1 mA
85p; I}A 240 9 0 9V 75mA 859
£2.10. Mulmapped tgpe 0—12-1 -20-; 24-
30V, 1A £3.95;
21A £3.90; 25V 1 A EZ.ZB;
2 V 5A £7.50; 0-22-34-41V 4A £7.50;
ov e 300mA twice £2.50; 12V @ 250mA
twme £2.

9
. Please quote your 5
number when ordering
° ]
G50

MINIATURE

SOLDERING £
IB““S AND *

ACCESSDRIES

18 WATT IRON inc. No.20 BIT

BZB

£3.78

. MIGHTY MIDGETS®

(8

o

L PRICE|POSTAGE:;
nc.v.a.l. extra.”

22p

SPARE BITS a4p | —

STANDS £3.25 | 65p o

SOLDER: SAVBIT 20’ 52p | 9p o
SAVBIT 10’ 26p | 4p 2
LOWMELT 10’ 650 | 9p

1.C. DESOLDERING BIT 88p | 9p N

BIT SIZES: No. 19 (1.5 mm) No. 20 (3 mm)

Tel:

No. 21 (4.5 mm)

From your Local Dealer or Direct from Manufacturers

S:R.BREWSTER!

86-88 Union St - Plymouth PL13HG

(IVEYALIIARM TRADE ENQUIRIES WELCOME

No.22 (6 mm); ©

1212

Wired ready to: use

Complete withthree

100 wa\l colou'ed Iam‘;Y
sh

that tla 'andom

£19%

SoundtolLi

MASTER UN/

ht 600

WATTS
CHANNEL

TWIN

{less lamps)

BANK 6 11617

LENGTH

144 inches UN,T
‘S ¥ w5
gl
F'f""g f'lg‘j
TYPE

(ess lamp)

o] £30-%

BEXE

INCLUDWG CrANNEL
OVTOUT O yg Angy

A IS ARy SocxEl

TYPE B 3 BANKUNIT

{Less Lamps}

4

k\\
£199 ¢35, £799

meg

100 WATT SPOT L AMPS
RED.YELLOW.GREEN

BLUE ﬁ l 50 sach

CLEAR

Mhtrmum
3 lames
£4-50

8.C.or ES. Fitting

BC FittlnghVE”S Fl(’tm\g

ALBEN sncmsenmc CO.LTD.
DEPT P THE CRESCENT WORSTHORNE,
BURNLEY LANCS. Tel Burnley 20940
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WATFORD ELECTRONICS

35 CARDIFF RCAD, WATFORD, HERTS., ENGLAND
S¢MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p® TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. A1R/SURFACE.
SEND 45p FOR OUR CATALOGUE.
VAT Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise. all prices
are exclusive of VAT Plousa add 8% to devicas marked *. To the rest add 12{%.

We stock many more items.

Ground. Nearest Undargruund/B

Rngs to visit us. We are situated behind Watford Footbsil
9.00 am - 6.00 pm. Ample Fres Car Parking space availa

tation: Watford ngh Strest. Open Monday to Saturday
POLYESTER CAPACITORS: A)uoal lead t
H X O

e. (Values are in pF)
O

: p; 0.47 19p; 0.68,
DUBILIER: 1000V 0.01,0.015 20p; 0.022 22p; 0.047 26p; 0.1 38p; 0.4 48p.

POLYESTER RADIAL LEAD (Values are in yF) 250V:
0-01,0-015,0-022,0-027 Sp; 0-033, 0-047, 0-068. 0-1 7p; 0-15 ‘IZp, CAPACITORS
0-22,0-33 13p; O- 47 15p; 0-6B 18p; 1-0 24p, 1-5 27p; 2-2 31p. 100uF 350V 8p

FEED THROUGH

ELECTROLYTIC CAPACITORS: Axna lead type (Values are in pyF) 500V: 10 40p; 47 68p;
250V: 100 ng 63V 0.47.1.0. 1.5, 2.2, 2.5, 4.7 10, 15, 22 8p; 47, 32, 50 11p;
63, 100 27 OV: 1.0 7p; 50, 100, 220 25p; ‘470 50p, '1000, 2200 Gag 40V: 22 33 7p;
100 11p, 3 00 62p, 4700 64p; 35V: 10, 33 7p; 330, 470 32p; 1000 49p; 25V: 10, 22,47 6p;
‘}J 220, 250 13p; 470, 640 25p; 1000 27p; 1500 30p; 2200 41p; 3300 52p;
10, 40. 47, 68 7p; 100, 125 8p; 330, 470 16p; 1000 1500 20p; 2200 34p;
‘IOV 4, 100 Gp, 840 ‘IOp, 1000 14p.
TAG-END TYPE: 70V: 2000 98p; 4700 121p; 50V: 3000 75p; 40V: 4000 705, 2500 65p;
25V: 4700 48p; 2000 37p; 40V: 2000 + 2000 95p; 325V: 200 + 100+ 50+ 1001

POTENTIOMETERS (AB or EGEN) oPTO
Carbon Track, jW Log & }W Linear values ELECTRONICS%*
1500Q. 1K & 2K {lin only}. Single 27p LEDs plus clip
5K 0-2MQ2 single gang 27p | T1L209 Red 13.
5K 01-2MQ single gang O/P switch 60p | TIL211 Grn 18
5K(1-2M(} dual gang stereo 70p TZILZRIZdYelluw Zé
(o

TANTALUM
35v: O 1uF

BEAO CAPACITORS
022. 033 047, 068
10 22uF 33 47 68 25v. 1§ .0
26v: 1.5 16V: 10pF 13p each
47,100 40p. 10V: 22pF, 33, 47 6V:
47.68,100,3V: 68, 100uF. 20p each

MYLAR FILM CAPACITORS

100V:0001 0.002.0.005.0014F 6p
005 002.004 005.0056uF 7p
O1.F 015 0219p S0vV:047,F 11p

CERAMIC CAPACITORS: 50V
0 SpF 10 10nF

16nF.22nF 33nF 47nF

0 lu

3p each
4p sach
6p

SLIDER POTENTIOMETERS
0-25W log and linear values 60mm

SK0-500K () single gang
10K0-500KQ dual gang
Self Stick Graduated Bezels

70p
80p
22p

-2" Yellow Green19

PRESET POTENTIOMETERS

Vertical & Horzontal

7 Seg Displays
TIL312 CAn 3”105
TIL313 C Cth 3105

74194 108
74195

995
4412F 1650
4412F1380
4415F 795
4415v 795
280

545

., LINEARIC'S
702

MC1303
MC1304P
709C 14 pin MC1310
710% 48\ MC1312P
723% MC1488%
733% MC14B9%
74 1C* 8 pin MC1495%
747Cw

MFC6040%
MK50398+%
MKS50362 &
MM2102-2%
MM2112%
MM2112-2%
MMS57160%
NE51BA®
NE5S55%
NE556DB#
NES60W
NE5S6t#
NE562%
NE565A%
NE566%
NE567
NES7 1%
RAM2102-2%
RC4136D%
ROM2513%
5G3402
SN76003N
SN76Q13N
SN76023N
SN76033N
SN76115N
SN76477%

CA3080EWw
CA3081
CA3089E
CA3080AQ
CA3123E
CA3130%
CA3140%
ICL7106Ew
ICM7205%

1

LM3909N*

TDA1022%
TDA2020

TLO71CP*
TLOB1CP*
TLOB2CP*
TLOB4CP*

TH.321 CAn 57115
TIL322 CCth 5”115
D704 C Cth 3" 99
DL707 C.A. -
FND357
MAN3640
LCD 31 digit

UAA170
ZN414
ZN424
ZNA25E*

2N3563

0 1W 500 5MQO Miniature
0 25W 1000—3-3MQ Horiz
0 25W 2000 4-7%(Q) Vert

LM391 14
M252AA%
M253AA%
MC724w

48
32
55

31
SWITCHES® 20

TOGGLE 2A 250V 28
PST 28

) P
2% Metal Film 100-1M0 » 38 19
1% Metal Film 510-1M  10p 80| O oot 25
100 - price applies to Aesistors ot each type ﬁg MIN TOGGLE 30
rfot mixad values. SP changeover 59p ge

PE DIGITAL THERMOMETER | Sroromvofl  5dp

DPDT 6 tags 70p
All parts avallable. DPDT Centre off 79p
Send SAE for list.

DPDT 8|ased ‘I‘ISp
SOCKETS 14p
- 1A DP c/over 15p
moulded in line iA DPDT 13p
with couplers pole ¢/over 24p
break 11p PUSH BUTTON
contacts 12p Spring loaded
20p 18p SPST on/aft
22p

24p SPDT c/over
DPDT € Tag

SWITCHES * Miniature Non-Locking

Push to Make 15 Push to Break 25p

ROCKER (w! -IterloA 250V

SP changeover centre off

ROCKER: {black) on/off 10A 250V

ROCKER: Illummaled (whl(e)

ng ts when on: 3JA S2p

TARY: (ADJUSTABLE STOP) 1 pole/2-12

way 2p/2-6W 3p/2-4W 4p/2-3W a

ROTARY: Mains 250V AC, 4 Amp 45p

8p
10p
10p

POLYSTYRENE CAPACITORS
10pF to 1nF 8p; 1.5nF to 47nF 10p.
SILVER MICA (Vaiues in pF) 3-3. 4.7
68 10 12 18 22 33 47 &0 68. 75
B82.85 100,120. 150, 220 9p each
250 300 330 360.390.600.820 18p each
1000, 1800, 2000. 2200 20p each

175 375

20

7493 32} 74193

TRANSISTORS

AC117% BC170
BC171

0(18C172

RESISTORS - Ere make
Mimiature  High  Stability

AANGE VAL
IW2:20-47M €24
JW2-20-4 TM €12
1W2-20-10M €12

5%
Low
199
1.5p
2p
5p

Carbon
oise

100
1p
1.5p
ap

925

ZTX311
ZTX314

CERAMIC TRIMMER CAPACITORS
2 7pF 4 15pF 6-25pF 8- 30pF 20p

MINIATURE TYPE TRIMMERS
2 5-6pF 3 10pF 30-40pf
5 25pF 5 45pF 60pF 88pF

22p
30p

COMPRESSION TRIMMERS
3 40pF 10 80pF 26 190pF
100-500pF 38.

25p

JACK PLUGS
Plastic

Screened open

metal

BP
13

15p

2-5mm

BFX81# 130
BFXB4*
BFX85#%
BFXB6W

60p
65p
85p

STEREQ

DIN SOCKETS
2 PIN Loudspeakar 7p
3.4.6 Pin Audio 8p

18p

2N4064 % 120
2N4236* 145
20

30p
CO-AXIAL (TV] 23p
PHONO
assorted colours
Metal Screened

14p
Sp singte
8p double
10p 3-way

t4p

20p

4mm
2mm
Tmm
WANOER 3mm

BANANA B8SY95AN 25
BU105 140
BU20S5% 190
BU20Bw 225
ES567 65
mDBOO1 *158

2N1671% 190
§N1671B*195

10p DiL SOCKETS * (Low Profile — Texas)

7p 8 pin 10p; 14 pin 12p; 16 pin 13p,lﬂp|n20p,
8p 20pin2 p, 24 pin 30p; 28 pin 42p; 40 pin 55p.

DIGITAL MULTIMETER PE VDU
Announcing DM900 — The Digital Multimeter SYSTEMS

with a difference — It measures Capacitance too.
{as published in E.T.1. August 1978 -
Throw away your analogue meters, here’s digital p:’szzé‘g‘ZE";’.:'I;‘)'
accuracy at only half the price of an equivalent
commercial Multimeter. Convert your TV into a VDU by’
The DMS00 is a 3} digit multimeter with an | using the new Thomson-CSF,
0.5in L.C.D. display incorporating: TV-CRT controller chip SF.F
5 AC & DC Voltage ranges; 6 Resistance ranges. 96364. 16 lines by 64 characters,
5 AC & DC Current ranges; 4 Capacitance ranges. text refreshment, cursor manage-
The prototype accuracy is better than 1%. ment on TV screen, line erasing,
Th:(ijs a unig‘ue d.e$‘9"| using thg latest MOS 'Cg line end erasing. Compatible with
and due to the minimal current drain, is powere .
by only one PP3 battery. There is also apbattery anyldemputindlsysteruh
SFF 96364E
AY-5-1013UART
71301 ROM SFC

check facility.
DMS00 is an attractive hand-held fightweight

SFS80102 RAM 1K
74&.5163 RAM

2N2160 105
2N2217% 48|
2N2218A% 31
2N2219A% 22
2N2220A% 26
2N2221% 23
2N2222%
2N2297
2N2303%

| 2N2368%

| 2N2369% 15
2N2a76% 125

MJ491% 160
MJ2955% 9!
MJE340%
MJE370%
MJE37 1%
MJE520%
MJE521% 65
MJE2955# 99
MJE3055% 70
MPF102 30
MPF103
MPF104

2N2894% 30
2N2904A K 22
2N2905A% 20
2N2906% 18
2N2307% 20
2N2907AN 22

10

TIP2955%
2 TIP3055%
BD695A* 75
BD696AK* 75
BDY17% 195
BDY6O0* 110
BDY6 1%
BF115%

device, built into a high impact case with carrying
handle and has been ingeniously designed to
simplify assembly.
Never before have all these features been offered
to the electronics enthusiast in a single unit.
Price: £54.50® only (p&p insured add |80p)
Send SAE for leaflet.
Ready Built and tested units £78.50*
including probes and carrying case
P&P insured 80p)
{Demonstration on at our shop)

40673 %

S
SN75454

2102 LF Diodes

IN4148 4
CRO33% 148
Zeners 400mw
2.7-33v )

1 MHz crystal
14.31B18\MHz

- NS -

2112N3302 35
24| 2N3442% 131

BC169C
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YOUR COVIPLETE RANGE OF ELECTRONIC
HARDWARE....

MINI DESK BIMCONSOLES
Orange, Blue, Black or
Grey ABS body in-
corporates 1.8mm pcb
guides, stand-off bosses
in base with 4 BIMFEET
supplied. 1mm Grey Aluminium
panel sits recessed with fixing screws
into integral brass bushes.
BIM 1005 (161 x 96 x 58mm) £2.18
BIM 1006 (215 x 130 x 75mm) £3.05

BIMENCLOSURES _—__MULTI PURPOSE BIMBOXES
ALL METAL BIMCASES
Red, Grey or Orange 14swg >
Atluminium removable top Sz
and bottom covers. 18 swg o
black mild steel chassis with
fixing support brackets.
BIM 3000
(250x 167.5x68.5mm),
£14.58

Orange, Blue, Black or
Grey ABS with Tmm
Grey Aluminium
recessed front cover
held by screws into
integral brass bushes.
1.8mm pcb guides incorpora-
ted and 4 BIMFEET supplied.

BiM 4003 (85x56x28.5mm)
BIM 4004 (111x71x41.5mm)
BIM 4005 (161x96x52.5mm)

£1.18
£1.62
£2.19

_ALL METAL BIMCONSOLES
“~_All aluminium, 2 piece desk consoies with  Colour Code Top Panel
either 152 or 30° sloping fronts, sit on A Off White
4 self-adhesive non-slip rubber feet. B Sand
Ventilation slots in base and rear C Satin Black
panel for excellent cooling.

LOW PROFILE BIMCONSOLES

Orange, Blue, Black or
Grey ABS body has
ventilation slots as weli
as 1.Bmm pcb guides
and stand-off bosses in
base. Double angte
recessed front panel
with 4 fixing screws
into integral brass
bushes. 4 BIMFEET
supplied.

BIM 6005 (143 x 105 x 55.5 [315] mm) £2.37
BIM 6006 (143 x 170 x 55.5 {31 5] mm) £3.08
BIM 6007 (214 x 170 x 82.0 [31.5]mm) £4.12

15° Sloping Panel 30° Sloping Panel

BIM7151 (102x140x51{28] mm) BIM7301 (102x 140x76[28) mm)
BIM7152 (165x 140x51[28] mm) BIM7302 (165x140x76[28] mm)
BIM7153 (165x216x51[28] mm) BIM7303 (165x183x102[28] mm)
BIM7154 (165x211x76[33] mm) BIM 7304 (254x 140x76[28] mm)
BIM7155 (254x211x76[33] mm) BIM7305 (254x 183x 102 [28]} mm)
BIM7156 (254x287x76(33] mm} BIM7306 (254x259x102(28] mm)
BIM7157 (356x211x76[33] mm) BIM7307 (356x 183x 102728] mm)
BIM7158 (356x287x76!33] mm) BIM7308 (356x259x 102 (28] mm)

ABS & DIECAST BIMBOXES

6 sizes in ABS or Diecast Aluminium. ABS moulded in Orange, Blue,
Black or Grey. Diecast Aluminium in Grey Hammertone or Naturai. Al
boxes incorporate 1.8mm pcb guides, stand-off supports in base and have .
P close fitting flanged lids held by screws into integral brass bushes {ABS)
or tapped holes {Diecast).
P ABS
~ (50x60x31mm) N/A
{100x50x25mm} BIM2002/12
{112x62x31mm) BiM2003/13
(120x65x40mm) BIM2004/14

EURQOCARD BIMCONSOLES
. Orange, Blue, Black or Grey ABS
< 3, body accepts full or % size
= Eurocards, with bosses in the
A = /) base for direct fixing. 1.8mm
wide pcb guides incorporated
and 4 BIMFEET supplied. Tmm
Grey aluminium lid sits flush with body
top and held by 4 screws into integral brass bushes.

Diecast Hammertone Natural
BIM5001/11 TBA TBA
BIMS002/12 £1.46 £1.19
BIM5003/13 £1.78 £1.46
BIMS5004/14 £2.24 £1.82
{150x80x50mm) BIM2005/15 £152 BIM5005/15 £2.84 £2.28
(190x 110x6 0mm) BiIM2006/16 £2.37 BIMS006/16 £3.94 £3.33

Also available in Grey Polystyrene with no slots and seif-tapping screws
BIM 2007/17 (112x61x31mm) £1.00

£0.96
£1.13
£1.35

BIM 8005 (169x127x70[45] mm)
BIM 8007 (to be announced shortly)

£4.12

BIMTOOLS

12 VOLT BIMDRILLS

2 small, powerful drills easily hand heid or used with
lathe/stand adaptor. Integral on/off switch and 1
metre cable.

Mini BIMDRILL with 3 collets up to 2.4mm dia £ 8.10
Major BIMDRILL with 4 colletsup to 3mmdia £13.60

MAINS BIMDRILLS

Small, powerful 240V hand drifl complete with 2
metres of cable and 2 pin DIN plug. Accepts all
tools with Tmm, 2mm or .125" dia. shanks. Drills

brass, steel, aluminium and pcb’s. Under 250g, off

load speed 7500 rpm. Orange ABS, high impact, fully

insulated body with spring return on/off switch £10.53

Mains A ccessory Kit 1 includes Tmm, 2mm, . 125" twist drills, 5 burrs
and 2.4mm collet £2.48

Mains Kit 2 includes Mains BIMDRILL as above, 20 assorted drills, mops,
burrs, grinding w heels and mounted points, Tmm, 2mm, 2.4mm and . 125"
collets, Complete in transparent case measuring 230x 130x58mm £22.14

Accessory Kits 1 have appropriate drills and collets as above pius 20
assorted tools. Mini Kit 1 — £15.12, Major Kit 1 — £19.44,

Accessory Kits 2 have appropriate drills, collets plus 40 tools and mains
12V dc adaptor. Mini Kit 2 — £34.02, Major Kit 2 — £39.42.

Accessory Kits 3 as appropriate Kits 2 plus stand/lathe unit. Mini Kit
3 — £45.36, Major Kit 3 — £60.76. '

BIMDIPS =

Rapidly inserts and withdraws any BIMSNIPS
4-18 pin, .3” pitch DIL package
without beding the legs. Adjust-
able metal jaws for MOS type
devices grip the bottom of the
leg for minimum strain, Will
pick up IC's from a bench, a carrier or a
pcb, £13.77.

“~

work

Precision made side cutters,
spring action, ground steel fine
pointed blades for intricate

5%" fong £3.34

BIMIRONS

- Type 30 General Purpose 27 watt iron
2 with long life, rapid change element,
screw on tip, stainless steel shaft and
ctip on hook. Styled handle with neon.
£4.05

tip, long life element, styled handle with clip

on hook £443

/\ BIMPUMPS

2 alt metal desoldering toois
provide high suction power
and have easily replaceable
screw in Teflon tips. Primed and
released by thumb operation
with in-built safety guard and
anti-recoil system.

BIMPUMP Major (180mm long)
£7.99

BIMPUMP Minor (150mm long) £6.80

\BIMSTATION
Type PSU6 Soidering Iron Station complete with 6V, 6 Watt

miniature iron having stainless steel shaft, quick change slide on
tip and long life element.

Station contains 240V/6V transformer, neon, coiled iron support
and sponge iron tip cleaning pad.

New product available shortly




BIMENCLOSURES (Bimboxes, Bimconsoles and Bimcases ) BIMTOOLS (Bimirons, Bimdrills, Bimsnips, Bimpumps,
Bimdips) BIMACCESSORIES (Bimfeet, Bimdaptors) BIMDICATORS BIMBOARDS

BIMDICATORS BIMACCESSORIES

ECONOMY QUALITY LED’s

= - g @ Mixed bags of .125" and .2’* dia. lens in various colours

.125" dia. lens .2 dia, lens 50 for £5.67, 100 for £10.00

FULL SPECIFICATION LED’s BIMDAPTORS

125" or .2"" with mounting clips and data Allows pcb’s to be

Red — £1.67/pack of 5, G — £2.48/pack of 5, Yellow/Amber — £3.18/pack of 5 flat mounted sandwich
e /pack of 5, Green pack of 5, Yellow/Amber /pac fashion in BIMBOXES.

BIMCONSOQLES, and all
33 and 34 SERIES other enclosures having

1.5mm wide vertical guide slots. One plastic
Front viewing (30° angle) LED indicators BIMDAPTOR on each corner of pcbls) enables

N . assembly to be simply slid into place. 54mm long,
g::/lf?g: r;:glreel plated, uses 3.2mm dia LED and needs 6.5mm 10 slots on 5mm spacing and can be simply
o VAL . snipged off to length.
BIM 34 is chromium plated, uses 5mm dia. LED and needs
8mm dia. fixing hole. Packs of 25 £1.08 per pack
Red — £2.80/pack of 5, Green/Yellow — £3.24/pack of 5 BIMFEET

A SERIES 11mm dia, 3mm high, grey rubber self adhesive

AA AG AH
ﬂ @ ﬁ 240V Neon with integral resistor. enclosure feet.

held in 8mm hole by plastic bezel. Packs of 24 £0.77 per pack
Red, Amber, Clear or Opal lens £2/pack of 5, Green tens £3/pack of 5

Low Voltage equivalent of above with Red, Amber, Clear, Opal or Green Lens.
6V £0.54 each, 14V £0.58 each, 28V £0.65 each

State Voltage, lens style, colour and whether tags or flying leads. BIiViIBOARDS

-m“!& D SERIES
= : A @ B LES and Midget Flanged lampholder with 13mm dia. (A) and
18mm dia (B) lens. Solder tags. ;" dia. hole fixing (lamps not
supplied) plus chrome bezel with A lens.

Red, Aniber, Clear, Green, Opal £0.66 each ﬁf ' b “asgnien| | COMPATIBLE
: A% | BIMBOARDS

= G SERIES , —
o T1 Midget Flanged lamphoider. Lamps are available on request. - = Accept all sizes
8mm fixing hole, solder tags. Front replaceable, 7.25mm dia. AT {4-50 pin} of DIL IC

lens. Red, Amber, Clear, Green, Opal £0.43 2 | packages as well as

resistors, diodes,

capacitors and LEDs.
05 SERIES Integral Bus Strips
240V Neon with integral resistor. Self retaining-in 13mm hole, A up each side for

Solder/.25" push on blades. 13mm dia. lens with 19mm dia. chrome bezel. w = . . | power lines and

Red and Amber £0.61 each, Green £0.78 each. Component Support
Bracket for holding

rM(B) MI(C) MP = 3 lamps, switches and
) M & MP SERIES e = fuses etc. Available
as single or multiple
(M) and Polycarbonate (MP) indicators, 150mm leads, 6.4mm fixing hole Red, Amber, g'l':::i’;’I-\uenl?:\tii:nmb?::ttgclja?:v:H?S;\thzﬁ';n
Clear, Green, Opal non slip rubber feet and have 4 screw
6.9mm dia. lens (M) 6V £0.65 each, 14V £0.68 each, 28V £0.79 each terminals for incoming power.
7 5mm dia. lens (MP) 6V £0.55 each, 14V £0.59 each, 28V £0.68 each

=
Low voltage nickel plated brass

BIMBOARD 1 has 550 sockets, multiple units
BIM M LED SERIES utilising 2, 3 and 4 BIMBOARDS incorporate
Nicke!l plated brass bodied LES indicator, 21mm wire 1100, 1650 and 2200 sockets, all on 2.5mm
wrappable leads, 6. 5mm fixing hole, 2 styles, 6,8mm dia (0.1} matrix.

lens. A
Red £0.67 each, Green £0.83 each, Amber £1.00 each B
BIMBOARD 2 £21.01

BIMBOARD 3 £29.84
BIM LM & MM LED SERIES BIMBOARD 4 £38.79
Subminiature nylon bodied LE D indicators with
12mm wire Wraﬁ;Daple leads DESIGNER PROTOTYPING SYSTEM
LM & MM push fit into 4.75mm & 4mm holes 1,2, or 3 BIMBOARDS mounted on BIM 6007

respectively. Each series has 4 lens styles in f

Red £0.67, Green £0.83, Yellow £1,00 each BIMCONSOLE with integral Power Supply

o R ’ ’ {+5 to +15Vdc @ 100mA and fixed +5Vdc @ 1A)

A1 O/P’s fully isolated. Short circuit and fast fold
back protection. Power rails brought out to cable
BIM 2326 & 56 LED SERIES clamps that accept stripped wire or 4mm plug.

Black nylon bodied LED indicators. BIM 23 has 7mm DESIGNER 1 £55.62
flat face, BIM 26 & 56 utilise 4 & 5mm dia LED's. Push DESIGNER 2 £61.02
fit in 8mm hole. Red £0.46 each, Green £0.62 each, Yellow £0.77 each DESIGNER 3 £66.42

All quoted prices are 1 off and include Postage, Packing and VAT. Terms are strictly

o FRDM cash with order unless you have authorised BOSS account. For individuat data sheets

on all BOSS products send stamped, self addressed envelope.

2 Herne Hill Road, London SE24 0AU
Telephone: 01-737 2383
Telex: 919693 Answer Back ‘LITZEN G’

INDUSTRIAL MOULDINGS LIMITED Ca:)les & Telegrams: ‘LITZEN LONDON SE24’




SAXON ENTERTAINMENTS

THE PIONEERS OF MODULAR DISCO/P.A. EQUIPMENT
NOW OFFER PACKAGE DEALS AT INCOMPARABLE PRICES

CENTAUR COMPLETE STEREO MINI DISCO

ROADSHOWS - BUILT IN

STEREO DISCOS 50UND TO LIGHT /SEQUENCER ]00 WATT

C/W LIGHT SHOW & DISPLAY, & DISPLAY
/YWIN SPEAKERS & LEADS JWO YEAR GUARANTEE MONO SYSTEM

Standard TOOW  revamm s = £179.50 oo 24206

+ carr. £15 + VAT 12 Months @ £16.21 or 24 Months @£9.24
£249 or Deposit £57.12
12 Months @ £21.94 or 24 Months @£12.54

Similar in appearance to the Centaur and
complete with loudspeakers and leads.

W Headphones to suit any system £7.50
u pe r EM507 Electret Mic £15.00
D1501 Electret Mic £18.50

+ carr. £15 + VAT Boom Stand £15.50

£ 2 99 or Deposit £68.12 Carriage on all disco and PA systems £10.00

{Included in H.P. Prices)

12 Months @ £26.19 or 24 Months @ £14.90
GX L 2 OOW ( with twin.200) illustration shows GXL Centaur System
wott cabinets] g, systems feature full mixing for two decks 20% DePOSi' Terms
On Ali Orders

tape & mic with monitoring facilities — override

£3 89 ficarr: £1§+ AT and are supplied complete with sound to light +
or Deposzt £87.32 sequencer, display, speaker leads etc. O £ -l 50 .l 2 2

12 Months @ £33.64 or 24 Months @ £19.19 JUST PLUG IN AND GO! ver =3 or 24

BSR Decks ~ 17,000 Line Loudspeakers — Rugged Aluminium Trimmed Cabinets — Cue Light And Phones Mon'hs w I.OW In'ereS'
Output — Slave Output — Deck Lights/Motor Starts (GXL)

D.I.Y. MODULES FOR ALL DISCO/P.A. AMPLIFIERS DISCO MIXERS — COMPLETE OR MODULAR
SA308 30W 8 ohms 45V £9.95% Loums £10.90% =% MONO OR 5T
: 5990000500000 OFADE.
SA04 60W 4 ohms SOV £13.25 Wl | 5’( ~ > 5 st O ° e
SAGDR 60N Bokms 65V £14.25 Ll | £13.50 \”\?‘2 g MR MoouLEs =
\ § voiloble complete ond ¢ t ug in or n Mono module 5
SA1204 120W 4 ohms 75V £15.95 W | S cosy 1o comnest module with oll tonrols except  Stereo module £33'50
SA1208 120W 8 ohms 95V £2-| oo ?:’:l:o‘;u'm £22 50 Q\%& ::::;I';'d‘swm“ olreody fitted — full instructions i:r:'lkmbs/mdm s gzg
SA2404 240W 4 ohms 95V £29.50 I, 4 FEATURES INCLUDE; S Tt
0-2% Distortion, 30Hz-20, KHz + 2d8, Fully Short/Open Circuit proot input Q qq Twin Deck - Mic & Tope Inputs — Wide range boss  Stereo 18V £57.50
sensitivity 240 mV to suit most mixers — D.C. 8 Output Fuses fitted. < & treble controls - Full headphone monitoring Mono moins £45.75
TOP QUAUTY COMPONENTS THROUGHOUT Crosstode ~ Professionol stondord performance. Stereo moins £63.75
COMPLETE LIGHTING CONTROL AT YOUR FINGERTIPS! | STROBE UNITS
Lighting Control Unit Mk |1 £44.50
ol - . el 4kW Sequenc Sound Light + Di
Avtomatic Leerv; lr:::grat‘egd Logiclmmerﬁi\odule £32.50 Pro-Strobe 4-6 Joules £37.50
0,09 =4 Circvitry Panel £2.95 Super Strobe 2-3 Joules £22.50
oI Three Channel Sound to Light £26.75 (Pro-StrObe has external "igger
et 3kv~2'1-24how inlput-mlcster M;dule' £19.75 tacility).
us channel controls anel £2.95
SPARES & ACCESSORIES — LOUDSPEAKERS & CABINETS PROJECTORS — PLUTO — NEW LOW PRICES!!!
Rope Lights - Red or Multicolour £39.50 Melos Echo Chamber £59.00 CHOICE OF WHEEL /CASSETTE
per 30ft.  Headphones £7.50* L
Rope Light Controller for up to 120 #£30.00  Sirens: English Police, USA Police, PSOUETOS AR e s Ui dsshechs £
B B P500 100W Q.I. £74.95  Cassettes £8.00
Fuzz Lights—Red/Blue/Yellow/Green £22.80 Destroyer, Alien Voice Simulator £7.50 P500 250W Q.. £84.95 Pichure wheels from £4.75
Magnetic Cartridge Equalisers £3.50* Bulgin 8 way lighting plug/socket £1.90 (Wide choice available)

100 Watt Chassis Loudspeakers 12 £23.50 18" £47.50 (Add £1.50 corr )
Empty Lloudspeaker Cabinets: Small 12"  Large 12 £21.50  Small 2 x 12” £22.50 PIEZO HORNS on'Y £7.50

£15.50, large 2x 12" €28 1 x 18" £29.50 YES! —only £7.50
Projector lamps: A1167 £2.90. M6 £5.65.  Strobe tubes 8OW £8.50 (As fitted to our package PA system)
100W-Spot lamps Red/Blue/Yellow/Green ICI Vynide 50" wide £3.50 Metre Direct from Motorola Inc., USA at an
£1.50ea £13.50 for 10 Kickproof Grille 24" wide £3.25 Metre UNBEATABLE PRICE
MD Spot Banks: 3-way 300W £19.50, Kick Resistant Grill 50" wide £3.25 Metre. No crossover required 4kHz — 30kHz rated
4-way 400W £22.50. FULL RANGE OF RE-AN PRODUCTS IN STOCK 75W/8 ohms 150W/4 ohms use two per 100W
Bubble machines (optikinetics) £41.50 SEND FOR OUR BROCHURE NOW!! amplifier — Full instructions supplied.
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PACKAGE P.A.
SYSTEMS (cusranres

Complete with PIEZO horn columns fitted with 100 watt
units (100 watt system illustrated)

100 Watt £159.90 %"
Deposit £37.89

12 Months @ £14.58 or 24 Months @ £8.30
Includes 4 Channel 100 Watt Amplifier with
Treble, Bass and Master Controls plus Leads
and Twin Piezo Horn Columns (shown on right).

200 Watt £249.00 575"

Deposit £57.12

12 Months @ £21.94 or 24 Months @ £12.54
zsix Mixed Inputs plus Three Sets of Bass and
Treble Controls plus Slave Output and Master
Control.

ACCESSORIES
Melos Echo Unit £59.00

A high quality Cassette Tape Echo Unit giving
long tape life, infinitely variable echo depth
and speed control. Suitable for all mics. and

instruments.
High quality Boom Stand £15.50. Floor

Stand £9.90 DI501 Condenser Mic. —
Removable lLead — Good Anti-Feedback
£18.50.% EM507 Condenser Mic. - Good
Value £15.00. Phasers £19.80.

et ’
'
oo

®

9
4
0

-
e
.
4
ot

=

D.1.Y. MODULES FOR P.A. SYSTEMS mono orstereo

Make your own mixer — Mono/Stereo — up 1o 20 channels
with these, easy to wire modules — Available as PCB’s or
assembled on panels.

Input Stoges Mono Mano (/W
o e G £5.95 moc £8.95
ST
bkl

i £12.50
o £8.95
e £12.50
o £1.00

panel

== St

- -3 a £9.50

i l Mixer/Monit M

- ’ (ol::r‘{m;m or P:;o £5.95
per system)

> @J ;'(esreo £9.50
Power supply far £9-50

up to 20 channels
Send for free brochure for complete specification

>

Wilmslow
Audio

THE firm for speakers!

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

ACT @ AUDAX @ BAKER
BOWERS & WILKINS @ CASTLE @ CELESTION

CHARTWELL @ COLES @ DALESFORD
DECCA @ EMI & EAGLE @ ELAC € FANE
GAUSS @ GOODMANS @ HELME & I.M.F.
ISOPHON @ JR @ JORDON WATTS
KEF & LEAK @ LOWTHER @ McKENZIE
MONITOR AUDIO @ PEERLESS @ RADFORD
RAM @ RICHARD ALLAN @ SEAS
TANNOY @ VIDEOTONE @ WHARFEDALE

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

Discount Hi-Fi, etc. at 5 Swan Street and 10 Swan Street

Tel.: Wilmslow 29599 for Speakers Tel.: Wilmslow 26213 for Hi-Fi

All

Shop premises open Tues to Sat 9 am

Ma

By Post

Saxon AP100 Amplifier £45
Four mixing inputs — 100W into 4 ohms
Wide range bass & treble controls

+ master — Twin outputs

Saxon 150 Amplifier £59

Four mixing inputs — 100W into 8 ohms
150W into 4 ohms — wide range bass
& treble controls + master

prices subject to 8% VAT except where osterisked (12;%)
5 pm Lunch 12.30 - 1.30 pm
il ‘order dept open Mon to Fri 10 om - 4 pm Ring 01-684 6385

TO ORDER

Send ‘your requirements with cheque crossed P.O. or
60p COD charge to address below  or just send your
Access or Barclay Card Number. NOT THE CARD.

By Phone You may order COD, Access or Barclay Card.

Post & Packing 50p on all orders except where stated.

SAXON ENTERTAINMENTS
327 Whitehorse Road, Croydon, Surrey.

All Enquiries. Large SAE Please’ Brochures on request.

Practical Electronics December 1978

PROGRESSIVE RADIO
93 DALE STREET, LIVERPOOL L2 2JD. Tel: 051-236-0982

SEMICONDUCTORS ALL FULL SPEC. BC212, BC182, BC237, BF197, BC159 all 8p each.

LM380 80p, LM381 95p, 741 8 PIN 23p, 741S (wide bandwidth) 8 pin 35p. TIL305 Alpha

numerical display {with data} £2.50p. BX504 opto isolators infra red led to photo cell, 4 lead 25p,

BFY50 plastic 14p, STC 3 volt 1 watt zener diodes 7p each, BD533 33p. MRD3051 photo

transistors 35p, FETS similar to 2N3819 18p, MOSFET similar 40673 35p. Intel C1103 1024 bit

mos rams 95p. CD4051 45p, 723 14 pin 1.C.’s. 35p.

DIODES, BY127 9p, INA002 4p, IN40O5 7p, 600v 3 amp 17p, Lucas bridge recs, 400v 1-5

amp 30p. SPECIAL OFFER. TBABOO 10 for £5-00. NE555 10'for £3.00.

MAN3A 3mm led displays 50p, Min. Nixie 587 QST 75p.

Pot core unit, has six pot cores including one FX2243 {45mm} and two FX2242 {35mm) 3 TO3 sil.

power transistors on heat sink, 3-20mm panel fuseholders and panel with various transistors,

diodes and a 5 amp piastic SCR, £1-75p plus 75p postage.

MOTORS, Model type 1-5-6 volts 20p, 'BIG INCH' sub min motor 115 vac, 3 r.p.m. 25p. 24

OVAC SYNCH. MOTORS WITH GEARBOX, 1/5 r.p.m. 75p, 1/24th r.p.m. 75p, Crouzet 115 VAC

4 r.p.m. 95p, 12v dc 5 pole 35p, 12v 8 Track Cartridge Motors New £1-25p.

HI-SPEED MORSE KEY. ALL METAL £2-25p. PLASTIC MORSE KEYS, 95p.

PLESSEY WINKLER SWITCHES, 1 pole 30 way, 2 bank adj. stop 75p.

Crystal microphone inserts 37mm 45p, Grundig electret condenser inserts with built in FET

preamp £1-50p, ELECTRET PENCIL HAND MICROPHONES 1K IMP WITH STANDARD JACK

PLUG £2-B5p, TIE CLIP CONDENSER MIKES OMNI, 1K IMP, (uses deaf aid battery. supplied)

£4.95p.

SOLDER SUCKER, high suction, eye protection shield £4-95p.

PROJECT BOXES, BLACK ABS PLASTIC WITH BRASS INSERTS AND LID, 75 x 56 x 35 44p,

95 x 71 x 35 52p. 115 x 95 x 36 60p.

BUZZERS, GPO open type 3-6v 30p. Large plastic domed type loud note 6 or 12 voits 50p. Solid

State buzzers, miniature, 6-9-12-24 volt 15ma 7 5p each.

TAPE HEADS, Mono Cassette £1-30p. Stereo cassette £3.00, BSR MNI330 half track dual im-

ped. heads £1-75p, TD 10 Dual head assemblies 2 heads both } track R/P with built in erase

mounted on bracket, £1-20p.

Relays, Min 24v dc 2 pole ¢/o 3 amp contacts §6p, Min sealed 220v ac 2 pole c/o 40p, Open type

12v dc 4 pole ¢/o 50p, 4 pole reed relays N/O 20p, 240v 25LB pull 2" travel, large solenoid new

£3.95 + 54p. P.P.

CRYSTALS, 300khz 40p. Aerosol Touch up’ paint one colour yellow/grey, 6oz can 35p. 50v ac

cam units, motor Switching ten /o micro switches, supplied with capacitor for 240v ac use

£1:95p pluc 35p postage.

gelling Lee L4305 masthead amplifiers and mains power unit, new but only for group A UHF
7-50p.

TRANSFORMERS, 6-0-6v 100ma, 9-09 75ma, 12-012 50ma 75p each, 12-012 100ma 95p,

12v 500ma 95p, 1:1 triac/xenon pulse transformars 30p, CHOKES 6MH 3 amp 20p. U.H.FTV

Tuners, push button {not varicap} new and boxed £2-50p. Miniature toggle switches, SPST8 x 5
x 7 45p, DPDT 8 x 7 x 7 50p, DPDT ¢/o 12 x 11 x 9 75p, Min. push to make-or push to bfeak
16 x 16mm 15p sach type. Slider switches. DPDT standard 16p, Min. 12p, Std. ¢/o 20p. Roller

action micro switches 15p.

TOOLS Small side cutters 5” insulated handles £1-35p. Snub nosed pliers 5" insulated handies

£1.35p. Board with 14 12 voit reed relays £1-95p. Large mains tester screwdrivers, fully

insulated 8" 44p. Test lead jumper sets. 10 leads with insulated croc clips each end.

different colours 80p. Telephone plck up coil, suction type with 3.5 mm jack plug 50p. 9 volt

battery eliminators, 240v ac input 9v dc out at 120 mA, stabilised replaced PP3, PP8, PP7. PPY

£2.45p, Edge connectors, 0-1 64 way 86p, 34 way 40p, 0-2 18 way 16p, Murata MA401,

40KH2, Transducers Rec/Sender, £3-26p pair. Tape head demagnetisers, 240v ac with on/off

switch, straight probe £2.00, curved probe {(cassette} £2-36p.

TERMS: cash with order, lof official orders from colleges etc). Postage 30p unless otherwise

shown, overseas post st cost. VAT inclusive prices §.A.E. for new illustrated lists.

Progressive Radio, 31 Cheapside, Liverpaol L2 20Y. Tel: 061-236-0982.
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Get kitted out for winter.

Heathkit electronics kits are perfect for the
winter evenings. There are hundreds of things you
can make yourself, with easy-to-follow instructions
to guide you.
There are kits for the home or car, and there’s
awhole range of computers and
peripherals too.
And for a thorough and
practical understanding
of the principles of electronics,
there’s & complete
2% range of educational
% coursesandexperi-
- menter-trainers.
Full details are inthe
Heathkit catalogues. Digital car clock.

Send the couponnow, [=— =— — =— — — — — — — == = === — — ==
e 0: Heat ucester) Ltd., Dept. PE12/78, Bristol Road, Gloucester,GL2 BEE. ,

| Please tick the li rature you want and include the appropriate amount in
ostage stamps. [ Heathkit Catalogue only (enclose 20p). 116 page
e I ( r Brochure only | 20p

npu HEATH
Soldering iron worth £4.50. Full Schiumberger

. detaUs when you send the coupon I Name
A BARCLAYCARD
/i e e | add —

% ,

el U -~ .|

[

All prices include V'.A T. Add 25
for P&P (Extra for overseas).
THIS is the Catalogue you need ASTR A-PAk | 5 doad
less 1 over ess .
over £100 less 20%.
92 GODSTONE ROAD Send SAE for complete list of
to SOIVC our WHYTELEAFE SURREY CR3 OEB fomponents.
y 74N T4LSN — RGN T TAN TALSN | LINEARS 24 gin 0.30
7400 012 021 17488 026 74167 2.70 CA3045 14 045 | 24 pin 044
Com onen 7401 012 021 | 74586 1.50 74169 210 [CA3D4B 14070 | 4g i 0.55
2402 012 021 | 7488 200 74170 168 194 {LM3BON —14082 :
) 7403 0.12 021 [7490 035 095 [74177 400 IM3BIN  —14 1.20° cMoS
u ’n 7404 013 021 | 2491 085 74173 118 112 [IMTION 14032 | 4000 0.14 4087 350
7405 0.1 021 {7437 0AA 082 | 74174 083 112 |IM71IN 14032 | 400) 015 4088 024
7406 028 7433 040 0385 {74175 068 1.12 [MCI310P —14 150 | 4002 0.1 4089 0.17
7407 028 7494 0.80 745175125 i X i
NESSSN  —80.30 [ 4006 092 4070 0.1
5 7408 044 021 | 7495 054 105 | 74778 080 NESSEN  —14 0.65 | 4007 0.16 4071 017
74508 040 7436 060 1.30 [ 74177 082 NE25018 14 2.00 [ 4008 092 4072 017
7409 014 021 | 7487 200 74178 1.20 SN72702N 050 | 4009 045 4073 0.17
7450 043 022 | 74100 094 74178 110 SNT5110N 48 4015 017
7411 018 021 | 74104 040 74180 090 SN? 05” 0'53 IR 4076 1.05
7612 021 021 | 74105 040 74181 175 338 |ShICO03N 195 Ja0i1 0.1 048
7413 025 046 (74107 028 040 | 74187 075 SATGOISNE 035, (4072 ful6 4077 04
7418 054 105 | 74108 045 040 | 745182230 SNI602aN 135 (4013 042 4078 022
1415 021 | 74110 046 74H1830 99 SNT8033N 195 | 4014 080 4081 0.17
7416 027 74111 0.70 74184 120 TAASSOR 0.35 | 4015 077 4082 020
] 417 027 74112 040 (7418541 20 TAABEIS 140 | 4016 042 4085 072
@ The finest components 7420 013 021 | 74113 030 040 | 74185 720 TBA120S 064 | 4017 077 4086 076
L 7421 028 021 | 74114 040 | 74188 270 TBAB4 1A 188 | 4018 087 4089 1.55
catalogue yet published. ;4% gg 021 | 74118 160 74189 3.60 | 18AB00 075 4013 042 4093 ?gg
ViLar 4. ¥ 74118 082 74190 105 096 { TBAB10S 104 | 4020 082 4094 1.
® 128A-4 size pages. 1425 020 74119 126 74191 099 096 [TCA270S0 200 (4021 082 4095 1.10
® About 2,600 items clearly GO MR |men e i o s e
[ - 3105 150 45 4 )
listed and indexed. ;:;g gg; 33' ;uzz gto 059 | 1418 050 200 s 'S 23%2 3!‘33 4098 1.12
3 ; 121 | 74123 050 0.59 | 74135 0.4 140 90
® Profusely illustrated. a0l Lk 5] 7 Tas ool il ok Lo Svaga oo s O-ie AaaeR oo
® Bargain List sent free. 1437 024 031 174125 040 048 | 24197 080 115 |(w3o1A 5030 | 4027 06D 4412 030
; 7437 024 026 | 74126 0A5 046 | 74198 148 ) ]
® Atf12 LM301A -T099 0.46 | 4028 0.67 4428 0.80
t 5,incl. p. & p., the mg 321'; g;g 74128 062 74199 148 LM348N  —141.00 | 4029 086 4445 150
: catalogue is a bargain. i TA32 05e 082 (74221 150 105 |\y70g g o40 | 4030 048 4443 030
7481 052 74134 036 74247 0.80
7482 056 070 | 74135 0568 74248 gfas IO AC 06203 25XRS0NE (i
P e 7463 030 i ‘95 | LM708 —T099 0.50 | 4033 125 4502 0.88
- 3 74136 085 040 | 74249 0.95
Send the coupon below now. 7448 090 74137 094 74251 100 pgs |LM241 -8022 | 4034 200 4507 0.50
7445 0.0 74138 0562 | 74253 110 [IM74] - 14020 | 4035 100774508 225
A, [, R e i a0 o
47A 060 094 | 74131 058 [ 74 L =l i
HOME RADIO (Components) LTD . 234-240 London Road, Mitcham, Surrey CR4 3HD ads 060 0% | 7a14r 200 e LiE Wasoon 050 | 4038 100 4512 092
™ - an e - 449 084 | 74143 200 74281 25 [MC1358P 8042 f 4033 280 g
= = G O )G C G ) = * 7450 013 74148 200 74286 043 | VOLTATE REG 4040 0088 4515 280
Q =~ 7451 0.43 021 | 74145 064 120 | 74273 215 1.80 JLM300 1099 1.00 | 4041 077 4516 1.02
Q Please write your Name and Address in block capitals ' 7450 0.13 74147 130 74279 125 055 JLM30SK -T03 1.30 | 4042 0.72 4518 0.8%
S . 7454 013 021 1 74148 115 74283 1.70 1.06 ua723 -14 040 | 4043 082 4518 0.50
S 7455 026 | 74150 099 74284 685 7805 70220 0.85 | 4042 0.82 4520 1.05
Q < NAME ' 7480 013 74151 080 080 | 74289 392 |7812 10220 085 | 4045 140 4521 2.00
Sg 7470 028 74153 080 0.56 | 74290 095 17615 10220 0.85 | 4046 132 4522 135
) ADDRESS un on 74154 100 13274293 135 1.00 |7824 702200585 | 4047 0.95 14527 1.60
aQ — — — 7473 026 038 | 74155 0.63 0.98( 74298 192 140 7805 10220110 | 4048 0.60 4528 0.92
n 7474 026 038 | 74156 082 0.98 74352 1.00 : b .
s 7912 10220 110 { 4048 042 4529 110
12 I l 73574 050 74157 083 060 | 74353 105 19915 70220 110 | 4050 042 4536 356
T e 7475 030 042 | 7415 0.58 0.62] 74385 052 D 42 4383 420
9 | 7478 028 039 | 74159 170 74386 057 |15 LISCKETS ion 0% s 0
~ 3 l - A - B e B 7478 038 | 74180 080 130 7437 o4s |8 pin 0.1 | 4052 084 :
b3 7480 045 74181 080 080/ 74388 052 |14pin 0.12 | 4053 084 4556 0.85
fs | 7481 030 74162 060 130f 74386 o5 |10 P B0 O
» S HOME RADIO (Components) LTD Dept PE Regd. No Jesz 018 agy | 14163 080 082 74350 192 ;g pin o :ggg agg :ggg (‘];g
. d o 483 072 0. 74184 083 120 pin . . -
Q= 234-240 London Road, Mitcham, Surrey CR4 3HD 912966 London 7484 030 Ji16s o3 15530 2% 230 [2200 029 | 4066 048 4585 1.03
LI b o ovon o o oo o0 o0 o> o = 1385 088 087 74182 099
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ELECTROVALUE Buying

HERE 1S OUR NEXT SELECTION TO ADD TO THE PAGES YOU ALREADY HAVE SAVED.

If you have bought before from us, you know just how large and varied our stocks are and how %o
service Is. For those who have yet to know us, we are publishing a series of Ads. month by month to giva
up-to-date information and prices on much of the stocks we carry. These ads. are appearing in Practical
Electronics, E.T.l., Elektor, Practical Wireless and Everyday Electronics so that a complete series will
appear each month. So no matter which journals you read, BY DETACHING AND SAVING THESE
PAGES YOU WILL ACQUIRE A VALUABLE AND COMPREHENSIVE MONEY SAVING CATALOGUE.

MEET US AT BREADBOARD 78, STAND D.8

od our

vide
aectiond

R ] P t K
esistors O1S. nobs
(Prices in pence) . A# screw fitting
CARBON TRACK, ROTARY® - PN (e wi)
Type 1+ 10+ 100+ Long spindle, without flat, 0.25 EV22A 22mm “= —/
CR2S @10 10N ISNEI2 0.375 " 8.S. bush, nut and washer EV32A 32mm 73p -
33W 3p 2p 1.76N P20 tin 1-gang 23p EV38A 36mm 78p —
UPMO33 @417 1w TM 5% £24 P20 log 1-gang 23p
33w 2p 1. 1.43N P20 1in +switch 7p BULGIN .
CR25 @1M21to 10M 10% £712 P20 log +switch 7 K107 pointer 32mm black or
33w 3p 2p 1.76N JP20lin 2-gang 87p white 22p
MR2§ 50 1t0 300K 2% £24 JP20 log 2-gang 7p K108 pointer 5 7mm black only Type EV
AW Sp ap 3.60N JP201in +switch 1.11 i N 3%p
UPMOS0 @170 4M76%£12 JP20log +switch 1.11 Modern range
W 2p 1.6 1 43N DP20 2-gang £1.47 K491 29mm aep
CR37 @110 3INISNET2 (separate spindles) K492 37mm 48p
5W 3p o 187N DP20 +switch £1.67 :ggg 3_2?\2";0 010 ;g:
040 ) ial
R T 10M SR EZL | N Resistance values stocked K389 dial 300 0-10  22p
UPM100 @407 104M7 5% £12 P20 lin 1000 to 4M7 $1 FAM COLLET KNOBS
W Sp 4p 3.27N P20 log 2200} to 2M2 |Caps must be ordered separately}
UPM100  @5M6 10 10M 10% £12 P20 1K, 4K7 10 2M2 16mm diameter
1w Sp 4p 3.27N JP20 log. 4K7 to 2M2 S$1508 short 27p
TRS 100 1o 1M 2% £24 DP20 made to order in any values avail- K1508 28p
.5W Sp 4p 3.20N able in P20. State front (near bush) and W 15088 winged 32p
w Remeodheoomad | adind ot .
-:'vww Bsen to 3n9°10% £12 CARBON TRACK, SLIDER (S8mm %2108 e “:
W 15p 13p 11.8N travel}@® W2108 winged 39p
aws3 0.470. 102 10 100 10% £12 For knobs, see JV-slider Caps 15mm
3w 18p 14p 11.0N PGSB mono 35p C150 3p
aws3 120 t0 10K 5% £712 C1PG58 mono 83p Ci51 with line Sp
3w 18p 14p 11.0N C1PGSBST stereo £1.03 C152w spot sp
aws? Q10100 10% £72 Resistance values stocked Caps 21mm
W 18p 14p 11.0N €210 3
aws? 12010 10K §% £12 PGB lin 4K7 10 1M C211 with line 5p
PGS8 log 10K to 1M C212 w spot Sp
W 18p 14p 11.0N C1PGS8 lin 4k7 t0 1M i ) Nut covers 15mm only
Noll.;:nco?'.:’;'?ly for complete 100s only. Bulk C1PGS58 log 4K7 10 :n / N:g?g N 13:
prices available. C1PGSBST hin 4K7to N with fine
5’72;":';';-%2‘-2- 16.1.8,22.27,33.3.9. C1PG58STlog  4K710 1M Disls 15mm 17p
-7,9.0,0.0,8.<. . Dials 21mm 18
£24 valves: as E12 pius 1.1, 1.3, 1.6, 2.0. 2.4, Log stereo matching S ggg g :"O;;RR T;pes available e
3.0, 3.6. 4.3 6.1, 6.2, 7.5, 9.1, and their $4dB8 @ 1% OS5I D200
o ' i
168, wedge
NEW_ ERGDUALIN-UNE | piarumeenesers
SWITCHES all values 100Q to 4M7 —9p each Caps in black, red. yellow.
One-pote change-over SOC. 1 P green, biue and grey
- All other items black only
Two-pole change-over SOC.2 78
Three-pole ch:?\ga-ovor SOC.3 :1.0: NEW - JUYSTch TWIN PDT. UNlT :Iv S_Eﬁlfld | _ black. rod
Pan assembly comp astic cylindrical — black. red,
On-ofl 2:pole ::5 g :: mm: ::: lwop?:tlvbon lvv:ck ':":':2 yellow, green, biue, light or dark
Oe-ofl 4-pole 303. B-pole $03. E mounted at right angies on grey. white
{These types colour coded) rigid plastic box and op d JV18 18mm 27p
Mubti-type one-pole B-way Type DS16A-8  99p individually by joystick control. JV23 23mm 27p
Multi-type two-pole 4-way Type DS16A2-4 £1.08 100K or 220K per section The following parr are designed
For fuller range of switches, see section 5 in our for OP20 pots. and have 4mm
£2.25 and 6mm bores
current ads. .
viB/4 40p
x E s 1 Jva3rer 40p
H H JV Slider knobs for Radiohm
We are appointed National E’g X 2V Siider wnob for Ragiohm
H g . colours as above
Distributors for N« 70 « 38 0 ooy asiag ~ ,,
ABB 101 x 101 x 38 s0p BLACK PLASTIC
AB9 101 x 70 x 38 ‘60p K1 25mm S 13p
AB10 133 x 101 x 38 62p CK1 25mm SM 18p
ABI1 101 x 64 x 51 80p K2 35mm S 15p
AB12 76 x 51 x 26 $0p CK2 35mm SM 20p
AB13 162 x 101 x St 779 K3 27mm P 12p
MICROCOMPUTER KITS Owcagy 7 x Bt XS Yamm 4
KS 19mm 20p
We give deli 992 89 x 35 x 30 1.24 K6 25mm 2Sp
e give delivery 993 114 x 64 x 30 1.32 NK 36mm SK 37p
f;:m s(ocl; '97 50 T 998 114 x 64 x 55 ;fg PK 36mm SP 37p
{Net price| [} 994 114 x B9 x 55 . 41
) ) 999 171 x 121 x 6 307 S 414
@ Discounts for quantity buyers 974 171 . *21 x 106 4.39 K8 25mm S 20p
'U‘\ST'C 116 x 77 x 36 a8p S skirted
122 67 x 43 86 M { insert
MOTOROLA paeOY 22" * e P opomter
Micr ] s (PB301 is “double U type and has vent and vanous| Sk ‘skirt, 0-10
croprocessor Evaluation Kit Net £175.87 +VAT hores) T .
@ GOODS SENT POST FREE CW.0. ORDERS IN UK ® V.AT. — Add 8% to value of order. For items

All communications to Dept. PE.12 please

ELECTROVALUE LTD

28, ST. JUDES ROAD.ENGLEFIELD GREEN,

OVER €65 LIST VALUE. If under, add 27p for marked @, add 12Y4%.
handting charges. . X
@ ATTRACTIVE DISCOUNTS ON CASH WITH ORDER @ No discount aliowsble on items marked Net or N.
{CW.0 ) ORDERS — 5% where list value is over @ TEAR OUT AND TAKE GOOD CARE OF THIS PAGE.
£10: 10% where list value is over £25. LOOK OUT FOR THE FOLLOWING ADS. AND
@ TOP QUALITY MERCHANDISE—— ALL 8RAND COLLECT THEM TOO
NEW AND GUARANTEED. @ OUR COMPUTER SERVICE TAKES GOOD CARE OF
@ ACCESS or BARCLAYCARD ORDERS — just phone YOUR ORDER NO MATTER HOW LARGE OR
or write your number SMALL.

EGHAM,SURREY TW20 OHB
Telephone Egham 3603 Telex 264475

Northern Branch - 680,BURNAGE LANE.
BURNAGE.MANCHESTER M19 1NA(061)432 4945




SOCKETS
1611 8 pin DIL £0-13
1612 14 pin DIL £0-14
1613 16 pin DIL £0-15
1614 24 pin DIL £0-40
1615 28 pin DIL £0-45
1616 TO18 Transistor £0-12
1617 TU3 Transistor £0-35
18117 TOS Transistor £0-12
VOLTAGE
REGULATORS

Positive

MVRT7805 v.a. 7805 TO220 £1-00
MVR7812 v.a. 7812 TO220 £1-00
MVR7815 v.a. 7815 TO220 £1:00
MVR7824 v.a. 7824 TO220 £1-00
Negative

MVR7805 v.a. 7905 TO220 £1-40
MVR7912 v.a. 7912 TO220 £1-40
MVRT7916 v.a. 7915 TO220 £1-40
MVR7924 v.a. 7924 TO220 £1-40
v.a. 723C TO®9 43p
72723 14 pin DN 45p
LM309K TO3 £1-50

POTENTIOMETERS

CARBON POTS (Linear Track)
Single gang with wire end terminations,
6mm x 50mm plastic shaft 10mm bushes
supplied with shake proof washer & nut.
Toterance 4 20% of resistance.

1831 1k ohms £0'28* 1836 47Tkohms £0-26°

1832 2k20hms £0-26 * 1837 100kohms £0-26°

1833 4kTohms £0-26* 1838 220kohms £0-26°

1834 10kohms £0-26* 1830 470kohms £0-26°

1835 22kohms £0-26° 1840 1Meg £0-26°
1841 2M2 £0-26*

CARBON POTS (Log Track)
1842 4k7Tohms £0-26* 1846 100kohms £0-
1843 10kohms £0-26° 1847 220kohms £0-
1844 22kohms £0-26* 1848 470kohms M
1845 47kohms £0 26" 1849 1Meo
50 2M2 £0-2¢°

DUAL CARBON POTS (Lin Track)
These high quality dual gang pots are fitted
with wire end terminations and 6mm x
50mm plastic shaft 10mm, bush 1nd sup-
plied with shake proof washer & nut track
tolerance + 20% but matched to within
2db of each other. VC3

1851 4k7 £0:78° 1855 100kohms £0-78°
1.5210kch £0-78° 1856 220kohms £0-78*

ZENER DIODES

400mw (Bzy88) DO7 Glass encap-
sulated range of voltages avail-
able. 1-3v, 2-2v, 2-7v, 3-3v, 3-0v,
4-3v, 4:7v, 5-1v, 5-6v, 6- 2v. 6-8v,
T-5v, 8:2v, 8-1v, 10v, 11v, 12v, 13v,
15v, 18v, 18v, 20v, 22v, 24y, 27v,
30v, 33v, 30v.
No. Z4 8p ea.

1w-1-8w Plastic and metal encap-
sulated Range of voltages
available. 1-3v, 2-2v, 2-7v, 3-3v,
3-8v, 4-3v, 4-Tv, 5-1v, 5-8v, 6-2v,
8:-8v, 7-8v, 8-2v, 8-1v, 10v, 11v,
12v, 13v, 15v, 16v, 18v, 20v, 22v,
24v, 27v, 30v, 33v, 43v. 41v, 51v.
68v, T2v, 75v, B2v, D1v. Ov

No, 213 18p n.

10w Melal stud type SO10 case.
Range of voltages avallable, 1-3v,
2:2v, 2-7v, 3-3v, 30v.l3v.l v,
5-1v, 5:6v, 82y, *6-8v, 7-5v, 8-2v,
8-1tv, 10v, 11v, 12v, 13v, 15v, 16v,
18v, '20v, '22v," 24v, 27v, 30v, 33v,
43v, 47v, S1v, 68v, 12v, T5v, 62v,

81v, 100v.

No. Z10 3%p ea.
SILICON
RECTIFIERS

200mA

18820 50v

15921 100v

15922 150v

15823 200v

15924 300v

1 Amp

IN4001 50v

IN4002 t00v

IN4003 200v

IN4004 400v

IN4005 600v

IN4006 80OV

IN4007 1000v

1-5 Amp

1S015 50v £0-08
15020 100v £0-10
15021 200v £0-11
15023 400v £0-13
15025 600v £0-14
15027 800v £0-18
15029 1000v £0-20
15031 1200v £0-25
3 Amp

IN5400 50v £0-14
IN5401 100v £0-15
IN5402 21 £0-16
IN5404 400v £0:17
IN5406 600v £0-21
INS407 800v £0-25
IN5408 1000v £0-30
10 Amp

1510/50 50v £0-19
1$10/100 100v £0-21
1510/200 200v £0-23
1510/400 400v £0-35
1510/600 600v £0-42
1510/800 800v £0-51
1510/1000 1000v £0-60
1510/1200 1200v £0-69
30 Amp

1530/50 50v £0-56
1530/100 100v £0-69
1530/200 200v £0-93
1530/400 400v £1:25
1530/600 600v £1:78
1530/800 800v £1-94
1$30/1000 1000v £2-31
1530/1200 12680v £2-88
60 Amp

1870/50 50v £0-75
1S70/100 100v £0-34
1570/200 200v £1-20
1570/400 400v £1°75
1$70/600 600v £2:25
1S70/800 800v £2-50
1S70 1000 1000v £3-00
BY X38/300 6A 300v £6-45
BYX38/600 6A 600v £0-
BY X38/300 Rev 6A 300v £0-45

BY X38/600 Rev 6A 600v £0:60

1220

1853 22kohms £0-78° 1857470kohms £0-78°
1854 100kohms £0-78° 1858 1Meg £0-78°
1859 2M2 £0-78*

DUAL GANG LOG-ANTI-LOG POT
1888 Track specification as dual gang pots
VC3 as above, but tracks mounted to log-
anti log action. £0-75°

SPECIAL VOLUME CONTROLS

A miniature 16mm type replacement
volume control incorporating single pole
on-off switch. Resistance value Skohms.
Tolerance + 20% llawaﬂ rating.

1889 £0-27°

MINIATURE ROTARY VOL
CONTROL

Skohms log law with on/off switch. 20mm
grooved spindle. Tag connections 1Tmm
dia. Supplied with fixing nut. Used mainly
tor replacement.

18! £0:54* VCo

WIRE WOUND POTS

A range of wire wound singie gang pots
with linear tracks of 1 watt rating, fitted
with 10mm bush and supplied with shake-
proof washer and nut.

vCe

1891 100hms £0-80 1895 220chms £0-80

1892 220hms £0'80 1896 4700hms £0-80

1893 47ohms £0-80 1897 fkohms £0-80

1894 2 Oohms £0-80 1898 2k20hms £0'80
1899 4k7ohms £0-80

PRE-SET POTS

HORIZONTAL MOUNTING

Miniature type for transistor circults. The
wiper of the preset is provided with a slot

LED
1508/125 pack of 5

1508/2

LEDs DISPLAYS & OPTOs

Type Size Colour
TIL209 led 125 RED
TIL211 |ed 125 GREEN
TIL213 led 125 YELLOW
FLV11S led 2 RED
FLV310 led 2 GREEN
FLV410 led 2 YELLOW
BDLT07 display 3 RED
BDL747 display 3 RED
BDL727 display 3 RED
ORP12 Light dependent
resistor
OCP71 Photo transsistor
CLIPS
125 clips
packof 5 2clips

2nd GRADE LEDs

Price
£

A pack of 10 standard sizes and colours which fail to pertorm
to their very rigid specification, but which are ideal for
amateurs who do not require the full spec.

O/NO 107 £1-50

NUMERICAL INDICATORS

Cold cathode ITT 5087ST Side viewing Indicator tubes.

Displays 018 and decimal points.

Wide viewing

angle.

Operates from 180v_with 16Kohms serlies anode resistor.
Character height 16-5mm. Pin connectors and supply details
an pack.

5 per pack O/NO 1513 80p per pack

SILICON 1 amp
T

BRIDGE RECTIFIERS

DUAL CARBON POTS (Log Law) for acrew driver adjustment. The tags ot ype Order No. Price
1860 4k7ohms £0-7 d the preset will fit printed wiring boards 50V RMS BR1/50 £0-20
1861 10kohms £0: 7 8 withapltch of 2-54mm. All tracks are linear 100V RMS BR1/100 £0-22
1862 22kohme £0-7! d aw. 200V RMS BR1/200 £0°25
1863 47kohms £0-78° 1867 Meg £078° Cc7 . 400V RMS BR1/400 £0-36
1868 2M2 £0-70* 1808 22kohms  £0-0! SILICON 2 amp
ERALD (2K, 50V RMS BR2/50 £0-43
SINGLE GANG SWITCHED IR (2X) .
(LIn Law) .08° d 100V RMS BR2/100 £0-40
1804 tkohms £0-08> 1811 220kohms £0 200V RMS BR2/200 £0-52
These potentiometers are fitted wlith 1805 2k20hms £0-08° 1812 470kohms £0-08° 200V RMS BR5/400 £0-38
double pole on-off switches. The switch Is 1806 4k7Tohms £0-08° 1813 tMohms £0-08* 1000V RMS BR2/1000 £0-88
Incorporated within the rotary action of the 1807 10kohms £0-08* 1814 2M2ohms £0-08°
pot. Specification of pot is as VC1. 1815 4M7ohms £0-08° 2 AMP METAL STUD MOUNTING
Switch rating 1-Samps at 250v AC. No. KBS005 50 voit £0-30
1870 4kToh -80° 1874 100k 60+ | PRE-SET POTS No. KBSO1 100 volt £0-38
1871 10kohms £0.80- 173 250kahms £0-4g- | VERTICAL MOUNTING ] No. KBS02 200 volt £0-40
1872 22kohms £0-80: 1876 4T0konms £0.0+ | Minlature fype for traniator circults.
-80° -80° r
T 47kohmt1:_ralgM1zsl’low.eg £0e0 driver slot. Designed to fit 2-54mm pltch THYRISTORS
l\zlocnrd. All tracks are linear law. 00ma TO 18 Case 7 Amp TO 48 Case
)
SWITCHED POT (Log Track) 1876 1000hms £0-08* 1823 22kohms  £0-08° | Volts No LD || Ve [ A
Specification as VC2 but irack having (log) | 1817 2200hms £0-08° 1824 47kohms  £0- 10 THveou/10 BH || &8 SEE B
law 1818 4700hms £0-08° 1825 100kohms £0- ZOpiliyeon/20 | 200 THY7A/200 £0.87
1870 4kTohma £0°80° 1833 100kohms £0- 60 | 1819 ikohms £008° 1826 220kohms £0-08> | 30 THYE0U/ £0.22 | 400 THY7A/400 £0.
1880 10kohms £0-60° 1884 220kohms £0- 1820 2k20hms £0-08° 1827 470kohms £0 08° 50 THY000/50 £0.55 | 800 THY7A/800 £0-78
1881 22kohms £0-60° 1885 470kohms £0-60° | 1821 4kTohms £0-087 1628 1Megohms£0-08 | 100 THY00/100 £33 | 80 THY7A/800 £0.
1882 47kohms £0-80° 1886 1Meg £0-60° | 1822 10kohms £0-08° 1829 2M2ohms £0-08 ‘gg THvsoofaoo £o.84
1887 2M2 £0-60° 1830 4MTohms £0-08° 10 Amp TO 48 Case
Volts_ No. Price
ANTEX IRONS 1amp TO !;:lln gog"jl::no:/esgo B :3’
O/No. 1943. 15 watt high quality soldering O/No. 1831. Highly popular ¥25 25 watt Volts No rice 1 QAN .
iron totally enclosed element in a ceramlc quality soldering iron ceramic shafts to 50 1A/ 028 200 THY10A/200 £ :02
shatt fitted with 3/32” bit. £3.¢5 | provide nearperfect insulation break-down | 100 THY1A/100 £0-28 | 400 THY10A/400 £0-71
voltage of 1500 volts AC and a leakage 200 THY1A/200 £0-32 600 THY10A/800 £0-99
O/No. 1947. Replacement element for 1943 current of only 3-5uA and another shait of 400 THY1A/400 0 800 THY10A/800 £1-22
iron. £1-90 stainless steel to ensure strength. £3-40 600 TH;}:;SW 2:;:
O/No. 1944. tron coated bit 3/32" for 1943 | O[No.1935. Renlacoment element for 1331 | 800 THY1A/800 AU S5
iron. £0-46 . ! o
O/No. 1832. Iron coated bit 1/8” for 1931 50 THY16A/50 £0-54
O/No. 1945. Iron coated bit 1/8” for 1943 | iron. £0-50 | 3amp TO66 Case | 100 THYIBA/100  £0-50
iron. £0-48 d bit 3/16” for 183t | Volts No. 200 THY16A/200  £0-62
O/No. 1933. lron coated bit 3/ or 50 THY3A/ 400 THY16A/400 £0-77
O/No. 1946. Iron coated bit 3/16” for 1943 | iron. £0-50 | o THY3A/100 600 THY16A/600  £0-90
iron. £0-48 O/No. 1934. fron coated bit 3/32" 102;9?; 200 THY3A] 800 THY16A/800 £1-39
iron. .
O/No. 1948. General purpose 18 watt iron ) A 400 THY3A/400
ith i A O/No. 1953. SKt soldering kit—this kit con- 600 THY3A/600 A TO 94 Cas
(L) i [ Geritzs) Bl D tains 15 watt soldering iron fitted with a 800 THY3A/800 VollmpN Pv.lc:
O/No. 1952. Replacement etement for 1948 3/16” bit plus two spare bits, a reel of 50 THY30A/50 £1-18
iron, £1-90 nolder: heat-sink and a booklet 'how to 100 THY30A/100 £1-43
O/No. 1949, Iron coated bit 3/32” for 194g | S°!der’. In presentation display box. £5°30 | 5 amp TOG66 Case | 200 THY30A/200  £1-63
iron. £0-46 O/No. 1939. ST3 soidering iron stand. Voits No. Price 400 THY30A/400 £1-79
) Stand made from high grade bakelite 50 THYSA/ £0-36 600 THY30A/600 £3-50
OfNo. 1950. Iron coated bit 1/8” for 1948 material chromium plated strong steel 100 THY5A/100 £0-45
iron £0-48 spring, s;éltalblefvor atl modell,st. inc:’u'des 200 THYSA/200 £0-50 No.
R . accommodation for six spare bits an wo 400 THYS5A/400 £0-57
g‘lﬂo. T [rem @oeied) B &0 ior";_g:g sponges which serve to keep the soldering 800 THY5A/600 £0-69 gﬂg;’;g%: .
) iron bits clean. £1-40 800 THYSA/800 £0-81 BT106 £1-
BT107 .
TR120 TR101 TR053 TR203 TR205 PCB TRANSFERS s Amp TO 220 Case | ST105 .
£1 10 £110 £110 £1 10 €110 Volts No. Price 2N3535 .
TR114 TR312 . .
[ ] 400 THYS5A/400P £0-57 BT X30/50L £0
° > o 0 EES 40 B 800 THYSA/600P  £0-89 | BTX30/400L £0-46
TRyiu TR106 TR . 000000000000 | 800 THY5A/800P  £0 81 | C106/4 £0-60
£1 50 £1 65 £175 0‘0 | TRt
0000 o00gane 06080000 °o° £1-95 ORDERING. Do not forget to state order num-
egnd onooeso uuuu 000006000000 | ber and your name and address,

Uraw yuur uwin vodius wilh the new Bl-
PAK etch-resist transfers. Lay the symbols
on the board, rub over with a soft pencil.
The transfer will adhere to the board. Then
complete the circuit with your BI-PAK

etcii-resist pen. 11 ditlerent paks available
each containing 10 sheets of transfers as
illustration—approx. § size—Special Intro-
duclory Set, 1 pak each of above £12-00.

V.A.T. Add 124% to prices marked*.

8% to

those unmarked. [tems marked are zero rated.

P&P 35p uniess otherwise shown,

930 SERIES DTL D.l.Y. P.C.B.
BP930 £0-30 BP48 £0-50 ACCESSORIES
BP932 £0-30 BP9SI £0-65 1609. Etch resistant pen 85p
BP933 £0-30 BP962 £0-30 1608. Paks of etchant, complete with 80p
BP935 £0-30 BP9093 £0-42 Instructions .
BPG36 £0-55 BPO0B4£0-42 | (96 4 pieces 8 x 33" (approx.) boards.
BP944 £0-30 BPBO06T £0-42 Single-sided fibre glass 80p
BP945 £0-50 BP9099 £0-42 C27.3 pleces 7 x 31” (approx.) boards.
BP34E £0-30 Double-sided fibre glass 60p SHOP
AT

I-PANK

DEPT. PE12, P.O. BOX 6, WARE, HERTS.

18 BALDOCK ST., WARE, HERTS.
OPEN 9 to 5.30 MON—SAT.
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Type Price | Type Price | Type Price | Type Price | Type Price | Type
AC107  £0-22 | BC119 £0-25 BD183 £0:95  BSX20 £0-18 | TIP41B  £0-51 | 2N2712
AC113  £0-20 BC120  £0 40 BD184¢  £1-10 | BSY25  £0-16 | TIP41C  £0-53  2N2714
ACH5  £0-20 BC125 £0-17° | BD185 £0 68 | BSY26 £0-16 | TIP42A  £0-53 | 2N2904
AC117  £0:30 | BC126  £0-22* | BD186 £0°68 | BSY27 £0:16 TIP42B  £0-55 | 2N2904A
AC117K  £0-34 BC132 £0-18* BD187 £0:75 | BSY28  £0-16 TIP42C  £0-57 | 2N2905
AC121  £0-20 . BD188  £075 | BSY29  £0-16 | TIP2955 £0 65 | 2N2905A
AC122  £0-14 BD189 £0-78 | BSY38  £0-19 TIP3055 £0-50 | 2N2906
AC125  £0-18 BD190  £0:78  BSY39  £0-19  TIS43 .
ACi26  £0-13 BD195  £0:90  BSY40  £0-29 TIS90
AC127  £0-18 BD196  £0-90 | BSY41  £0-29 |
AC128  £0-18 BD197  £0-95 | BSY5!  £0°25
AC128K £0:26 BD198  £0-95 | BSY95  £0-13 UT46
AC132  £020 BD199  £099  BSY95A £0-13
AC134  £0-20 BD200  £099 | BRY39  £045
AC137  £0.20 BD201 £0:80 BUI05  £1:40 ZTX107
AC141  £0.22 BD202  £0-80 BU105/02 £1:95 | ZTX108
ACI41K  £0-30 50201,202 m 70 BU204  £9.70 | ZTX109
AC142  £0-20 BD20. 0:80  BU205  £1-70 2Tx300
AC142K £0:30 BD2! 4 co~ao BU208  £2-25 ZTx301
AC151  £0-20 BD203/204 £1-70 | BU208/02 £2-95  ZTX302
:g}gg}( 20 22 BD205  £0-80 ZTX303
0-30 £0-80
AC154  £0-20 £1-00 §$;§g{,
ACi55  £0-20 £1-00 | E1222 €038 | rys00
AC156  £0-20 £0-47 ZTXo01
ACI57  £0-25 £0-47 27502
AC165  £0-20 £0°55 STX303
AC166  £0-20 £0°48  MATI00 £099 | 513200
AC167  £0-20 £0°55 | MATIOl £0°20 Zyygay
AC168  £0:25 £055 MATI20 £018 Zrloos
AC169  £0°20 £0-58  MATI21 £0-20
ACITI  £0-25 £0°55 MJ480  £0-95
AC176  £0-18 £0-60 | MJ481 £1-05 ,oo0
AC176K  £0°26 £2:20 | MJ490  £0-95 | 2235
AC178  £0°25 £1:30 | MJ491 £115 5230%
AC179  £0-25 £180 MUE30  £045 520
AC180  £0-20 £0 80 MJE370 £0.68 52500
AC180K £0-28 £0°90 MJE3TT  £0-80 o2 0
AC181  £0-20 £022 MJE520 £085 | 52300
ACIBIK £0-28 £0-50  MJE521  £0°72
AC187  £0-18 £0°75 | MJE2055 £0-98 26339
ACI1BIK £0 28 £0 75  MJE3055 £0-60 | 2G339A
AC188  £0 18 £0°50°  MJE3440 £0-52 | 2G344
AC188K £0-28 £0 60* MP8113  £0-52 | 2G345
ACY17  £032 £050*  MPF102  £0-35 | 2G3N
ACY18  £0°26 £0:60° MPF104 £o~39 2G3NB
ACY19  £025 £0.25° MPF105 £0-38  2G373
ACY20 £0-24 £0:25* | MPSAQ5 £0- 30' 26374
ACY2l  £0-28 £0-22° | MPSA06 £0-30" | 2G377
ACY22 £0-26 £0:35 MPSAS5 £0°28° 26378
ACY2]  £0-24 £0-28 MPSAS6 £0°28° 5cagq
ACY28  £0°21 £028 ND120  £0-18 53380
’ “35e
AGvi £035 & 5 26401
ACY31  £0-25 £0-30° | 2G417
ACY34  £0-25 £0-30° | OC19 £0-85
ACY35  £0-25 £0 30 | 0C20 £185
ACY36  £0°35 £0°50* | QC22 £1°50 | o\ o00
ACY40 £022 £0:50* | OC23 £150 20508
ACY41 £0-25 £0-24 | OC24 £1-35
ACY4s  £0-28 £0-20  QC25 £1.00 2N404
AD130  £0-70 £0-38° | 0C26 £1:00 2N524
AD140 £0-60 £026 | QC28 £0-80 | 2N527
AD142  £0-85 £0-28 | OC29 £0-95 2N508 £0-40 | oN4058
AD143  £0-75 £0-30 | OC35 £0-90 | 2N599 £0-46  2N4059
AD149  £0-60 . Lo 30 O3 £ 5y 2NEsE  £0-13 2Na0O
AD161  £042 0| OC: 0°20 | N69T  £012 2N4O61
AD162  £0-42 BC301 £028 | BF182 £030 | OC42 £0-22 | jncag £0-12  2N4062
AD161/162 £0.55 G302 £0°28 BF183 £0-30 ‘ 0C44 £0:24  5ue0g £0.32 2N4284
ADT140 - £o.oo BC303  £0-28 BFi84 £0:20 | OC45 £0-20 SN
BC304  £0-38 BF185 £0-20 OC70 £0-24 | 2N706 £0-10
AF114 £0-24 2N706A° £0-12 2N4286
AFils  £0.3 BClT  £0-15* BFi86  £0:26* | OCTI £0-15 2N
21 BC328 £015° BF187 £026 QC72 £0-24 | 2NTO? £0-48 | 2N4287
AF116 £0-21 | BFt £0 2N708 £0 14 2N4288
AF117  £0.z9 BC337  £0-157 BF188 40 JloC7a — [E0:26 2N4289
AF118  £0.40 BC338  £0.15* BF194  £0-10*  OCT5 £0:30 | 2N711 £0-30 54550
AF124 c0.3p BC440  £0-30 BF195  £0-10*  OC76 £0.35 2NT17 £030 oot
AEioe 0% BGaa1  £0-30 BF196  £0-10* | OCT7 £0-50 2N718  £0.25 o500
AF126  £0.30 BC460  £0-38 BF197  £0-12* OC8 £0-22 2N718A  £0°50 | o500
AF127  £0.32 BC4s1 £0-38 BF198  £014*  OC81D  £0 24 2N726 £0:29 | SNa007
AF130  £0.35 BC477  £0.20 BF199  £014> QC82 £024 2N727 £0-29 | HN4023
AFi78  £0-60 BC478  £0°20 BF200 £0.30 0C82D  £030 | oN743 £0°20 | 5o
AF179  £0.6p BC479  £0.20 BF202  £0.90°  OC83 £026 ON744 £0-20 gN;gg
AF180  £0.60 BC547  £0-12° BF222 £0-90  OC84 £0°38 | oNot4 £0.15 | 2N3136
AF18Y  £0.53 BC548  £0-12* BF224 £0.17 OC139  £1:20 5Noig £0°30 | 5N8172
AF186  £0.50 BC349  £0-12* BF240  £0-17- OC140  £115 onogg £g.20 | 2NS12
AF23s  £0.3 BC350  £0.14* BF241  £017* OC169  £035 5No30 £0-18
Al1o2  £1.29 BC556  £014® BF244  £0.30°  OC170  £035 2Ng4p £0-40 | 2N5245
AL103  £1.1g BC557  £0.13+ BF257 £0.30 OCITI  £0°35 541131  £0-18 2N3294
ASYS%  £0.33 BC358  £0-12c BF258  £0-30 | OC200  £0.38 9Ntz £0-18 g:gggg
ASY27  £0-4 BCS59  £0-14* BF259 £042 OC201  £0.95 N1302  £015 | HNs4ze
ASyzs £0.3 BCYao g£o-ss BF262  £0.607 0302 £1.20 aN1303  £018 | onseso
A B om0 e W% San DR N BRI e
ASYS0 £030 BCva: £oss BF2  £031 | OC205  £115 onjsos  £0.25 2N6027
ASYS2 £0.30 BCY3s £060 BF272  £0 80 2N1307  £025  2N612)
ASYS¢  £0.30 BCY70  £0.4s BF213 £0-367 2N1306  £0-30 2N6122
Asyss  £0.30 | BCY71  £0.15 | BF214 - £0.38 2N1309  £0°30
A BCY72 £0.94 BF324 £0-35*  P346A £0°35 | oN1509 £0-35
SYS56 £0:30 BF336 £0-35 P397 £0°45 :
ASY57  £0-30 BCZ10  £0-60 H 2N1613 £0-20 | o o,
ASYS8  £0-30 BCZ11  £0-60 bras  Ehos 271 £0.20 23300
ASYTZ  £030 BCZiz  £060 bree  E93 2H1sRORREC 45 o
ﬁﬂ}% g:g BD115  £0°50 | BFa58  £0-37 R20008B  £2'50 | 5N1ga3  £0 30 303
AUile  £140 BDIG  £080 | BF4So £0.38 R2010B  £2:60  oN2147  £o.75 | 25 304
B0l me g e &b R
BDI2¢  £0.70 BER3e Doge 2N21e0  £1-00 52 300 :
BD131  £0 38 BFR40 £025° ST140  £0-15 | 2N2192  £0:38 [ 55 35
BC107  £0-08 BD13%2  £0.40 BFR79 £0.28° ST141  £0.20 2N2193  £0°38 1 5530 g
BC107A £0 08 BDI31/132 £0-85 BFR80  £0-28* 2N2194  £0-38 | 55 3504
BC107B  £0-09 BD133  £0-40 BFX29  £0 22 N2NT £0:22 | 35353 g
BC107C  £0-10 BD135  £0-38 BFX30  £0-30 | 2N2218  £0°22 | 25 324
BC108  £0°08 BD136  £0-35 BFX84  £0-22 TIC44  £0.29* | 2N221BA  £0 20 25325 @
BC108A £0 08 BD137  £0-35 BFX85 £024 TIC45  £0 35* 2N2219  £0-20 25 326
BC108B £0°09 BD138  £040 BFX86  £025 TIP29A  £0-40 2N2219A  £0-24 | 95 397
BC108C £0°10 BD139 £036  BFX87 £0-22 TIP20B  £0-52 2N2220  £0-20
BC109 £0:08 BD140  £0-36 BFX88  £0.22 | TIP29C  £0 50 2N2221 =~ £0-20
BC10IA £0°08 BD139/140 £0-80 BFX90 £0-55° TIP30A  £0-50 | 2N2221A  £0-22
BC109B £0 09 BD155  £0-80 BFY50 £0 16 TIP30B  £0-60 2N2222 ~ £0-20 | 40360 .
BC109C £0:10 BD175  £0 60 BFY51 £016  TIP30C  £0-60 2N2222A  £0°20 | 40361
B8C113  £016" BD176 £0°60 BFY52 £0-16  TIP31A  £0-45 | 2N2368  £0-18 | 40362 .
BC114  £0.16* BD177 £0-68 BFY53 £0-16 TIP31B  £0-47 2N2369  £0-14 | 40406 .
BC115 £019* BD178  £0'68 BIP19 £038  TIP3IC  £0-49 2N2369A £0-14 40407
BC116  £0-19*  BD179 £075 BIP20 £0°38 TIP32A  £0-49  2N2411 £0:25 | 40408 .
BC116A £0-19°  BD180 £0-75 BIP19/20 £0-80  TIP32B  £0-51 2N2412  £0:25 40409 -75
BC117  £0°20° BD181 £0'85 BPX25  £1 45 TIP32C  £0-53 2N2646  £0-47 | 40410 :
BCi18  £0 14"  BD182  £0 90 BSX19  £0-18 TIP4TA  £0-49 2N2711  £0-22 | 40411 :

Price

74 SERIES TTL IC’S

Type Price Type Price | Price | Type Price | Type Price
400 £090 | 427 £0-24 | 7472 £0°20 74105 £0-38 | 74163 £0 78
7401 £0-11 | 7428 £0-33 | 7473 £0:25 | 74107 £0-27 | 74164 £0-85
7402 £0-11 | 7430 £0°12 | 7474 £0-25 | 74110 £0°45 741€5 £0-85
7403 £0-11 | 7432  £0-22 | 7475  £0-29 | 74111 £067 | 74166  £0°95
7404 £0-11 ) 7433  £0 30 | 7476  £0-25 | 74118  £0-80 | 74174  £0-86
;:05 £0°11 | 7437  £0-23 | 7480  £0-44 | 74119 £1-18 | 74175  £0-66
Te0c  E026 7a33  £023 | MBI £0°85 | 74121 £0-24 74176 £0-T4
Jeos  £933 7440 £012 | 7482 £0-68 | 74122 £0-39 74177 £0'75
7400 £0-13 7441 £0-50 | 7483 £0-70 | 74123 £0-46 74180 £0-84
7410  £0.42 1442 £0'54| 7484  £0-88 74136 £0-74 74181 £1-60
7411 £0.47 7443 £0-88 | 7485  £0-B8 | 74141 £0-55 74182  £074
7412 £0.20 7444 £0-88 7486  £0-25 74145 £0.62 74184  £118
7413 £0-24 7445 £0:65 | 7489 £1:95 | 74150 £0:95 | 74190 £1:00
7414 £0-50 7446 £0-65 7490  £0-32 74151  £0°58 | 74191 £1-00
7416  £0.26 7447 £0°60 | 7491  £0-84 | 74153 £0°58 74192 £0 95
7417 £0-26 7448 £0-56 | 7492  £0-37 | 74154  £0°95 74193  £1:00
7420 £0-42 | 7450  £0-12 | 7493  £0:30 74155 £0-60 | 74194  £089
7421 £0-20 | 7451 £0:12 | 7494 £0-75 74156 £0°60 | 74195 £0:82
7422 £0-16 | 7453  £0-12 | 7495  £0:50 | 74157 £0°60 74196 £0-83
7423 £0-23 | 7454  £0 1z 7496  £0-62 | 74160 £0-T8 | 74197  £0°85
7425  £019 7460 so‘ 74100 £o-9z 74161 £0-78 | 74198 £1-45
7426 £0:-23 7470 zs | 74104  £0-39 | 74162 £0 78 | 74199 £1-45
ype Price | Type Price | Type Price | Type Price | Type Price
CD4000 £0-15  CD4015 £0-98 | CD4026 £1-70 | CD4043 £0-98 | CD4070 £0-40
CD4001 £0-18  CD4016 £0-50 | CD4027 £0-60 CD4044 £0-94 | CD4071 £0:23
CD4002 £0-18 | CD4017 £0-98 | CD4028 £0-98 | CD4045 £1-40 | CD4072 £0-23
CD4006 £0-98 | CD4018 £1-00 ‘ CD4029 £1-15 | CD4046 £130 CD4081 £0-20
CD4007 £0-18 | CD4019 £0-55 | CD4030 £0-55 | CD4047 £110 | CD4082 £0-23
CD4008 £0-98 | CD4020 £1-10 | CD4031 £2-20 | CD4049 £0-55 | CD4510 £1:30
CD4009 £0-58 | CD4021 £0-98 | CD4035 £1:30 CD4050 £0°55 | CD4511 £1-60
CD4010 £0-58 | CD4022 £0-90 | CD4037 £0-95 CD4054 £110 | CD4516 £1 40
CD4011 £0-20 | CD4023 £0-20 | CD4040 £0-95  CD4055 £1 40 | CD4518 £1-25
CD4012 £0-20 CD4024 £0-l0 CD404t f.o-sz CC4056 £1-35  CD4520 £125
CD4013 £0-52 | CD4025 £ | CD4042 £0-82 | CD4069 £0-40
Type Price| Type Price Type Price| Type Price Type Price
CA3011 £1-05* CA3130 £0-93MC1350 £1-20°| UAT10C £0-40° SNT6115£1 30+
CA3014 £1-70% CA3140 £0:90 pyrqa50 g4 g9+/ 74710 £0-30° SN76660£0-75°
CA3018 £0-75*/LM301  £0-39* \3~yusg £o.95/ UATITC £0:32*[SL414A £1-95°
CA3020 £1-70° LM304  £1-60 406 £0-98° 72714 £0°32° TAA550B
CA3028 £1-02* LM308  £1:40° \roae™ g3 50+ UAT23C £
CA3035 £1-70°/LM309  £1:50 ypsey  go.95/72723  £0-45 TAAG21A
CA3036 £1-35% LM320-5v £1-50 E555  £0°3 UAT741C £0-24° £2:00°
CA3042 £1-50° LM320-12vE1-50/ NFase  g£0.-82| 72741 co 24' TAA621B
CA3043 £1 85+| LM320-15v£1 50 Vce| T41P £2-50*
LM320-24v£1-50 NES6S  £1-7571 1, A747C £0 70+ TAAGE1 £185
CA3046 £0-80° ) o NES66 £1~so 172747 £0-79* TAD100 £1-30°
CA3052 £1-60° LM380  £0-85% \ggey 5
o4 £ age LM381  £1 55 .,uAna £0-35¢( TBAS40 £2°20
CA0sd ~LM3g00 £0-65%| YATO2C fo-d 5' 72748 £0-35° TBAB0O £0 80°
CA3075 £1 50. MC1303LE1 - 48* 72702 Eo-‘ 748P £0-35% TBAB10 £1-05*
CA3081 £1-50* MC1304 £1-90°| UATO3 £0°25% gN76013N TBAB20 £0 80*
CA3089 £2-10° MC1310 £0-95%| UAT09 £0-2 £1-75* TBAD200£3 40°
CA3090 £4-25* MC1312 £1-90* 72709 50'46 SN76023 £1-75*| TCA270S
CA3123 £1-90* MC1330 £1-20*/709P  £0-25°I SN76110£1 50*| £2-20°
Type Price Type Price | Type Price  Type Price | Type
AA119 £0 08  BB104 £015 8130 £097% | BYZ19 £0.36  OA200
AA120 £0-08 BAX13 £0 67 BY133 £0.21° | QAS £0°60 | 0A202
AA129 £0-08 BAX16 £0 08 BY164 £0-51 OA10 £035 sD10o
AAY30 £0 09 | gyi100 £0 22 BY176 £0-75* QA47 £008 sD19
. BY206 £0:30 | OA70 £008
AAZ13 £0°15  BY101 £022 IN34
. BYZ10 £0-45 OA79 £0°13
BA100 £0-10 | By105 £0-22 i IN34A
BYZ11 £0-45 | OAB1 £013
BA102 £032 BY114 £0-22 gy7i2 £0.45 OAs5 £0-13  'N914
BA148 £0-15 BY124 £022* | BYZ13 £040 OA90 £0.07 !NO16
BA154 £0-12  BY126 £0-15*  BYZ16 £0-41 OAO1 co 07  IN4148
BA155 £0-14 | By127 £016* BYZ17 £0:36 QA5 07 | 1S44
BA173 £015 BY128 £0-16 | BYZ18 £0-36 | OA182 f.o 13 | 15020
TRIACS
2 amp TO5 Case 10 Amp TO48 Case
Volts No Price Volts No Price
100 TR12a/100 £0:31 100 TR110a/100 £0 77
200 TR12a/200 £0-51 200 TR100a/200 £092
400 TR12a/400 £07 400 TR100a/400 £1:12
6 Amp TO66 Case 10 Amp TO220 Plastic Case
Volits No. Price Volts  No. Price
100 TR16a/100 £0-51 400 TR110a/400p £1-12
200 TR16a/200 £0-69 DIACS
TR16a/400 £0-77 BR100  £0°20 D32 £0:20

VISIT US AT BREADBOARD

SEYMOUR HALL, LONDON, W.|
NOV. 2ist—25th
10 am. to 7 p.m.

STANDS E2-E3-F2<F3-EI10-El|

DEPT. PE12, P.O. BOX 6, WARE, HERTS.

18 BALDOCK ST., WARE, HERTS.
OPEN 9 to 5.30 MON—SAT.

SHOP
AT
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KITS FOR SYNTHESISERS, SOUND EFFECTS

COMPONENTS SETS include all necessary resistors,
s and
transformers. Hardware such as cases, sockets, knobs,
keyboards, etc. are not included but most of these may
be bought separately. Fuller details of kits, PCBs and
parts are shown in our lists,

CIRCUIT AND LAYOUT DIAGRAMS are supplied

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY

free with all PCBs unless "as published™. PRINTED CIRCUIT BOARDS. KITS AND
PHOTOCOPIES of PE. texts for most of the kits COMPONENTS TO A WORLD-WIDE
_are available-—prices in our lists. MARKET.'

1

P.E. MINISONIC Mk. 2 SYNTHESISER
A portable mains-operated Mimature Sound Synthesiser.
with keyboard circuits. Although having shghtly fewer
tacihties than the large P.E. Synthesiser the functions
offered by this design give it great scope and versatihty.
Consists of 2 log VCOs, VCF. 2 envelope shapers, 2 voltage
controlled amps. keyboard hold and control circuits, HF
osciliator and deteltor. ring modulator. noise generator.
mixer, power supply.
Set of basic component kits from £61.00
Set of printed circuit boards €899

P.E. SYNTHESISER (P.E. Feb. 7310 Feb. 74)

The well acclaimed and highly versatile large-scale
mains-operated Sound Synthesiser complete with keyboard
clrcunu Other cucuits in our hists may be used with the
Synthesiser to good ad ge.

s

The Main Synthe PSU, 2 linear VCOs., 2 ramp
generators, 2 1Npu ps. sample hold. noise generator.

reverb amp. rng modulator, peak level circuit. envelope
shgper, voltage controlled amp.
Set of basic component kits £79-09
Set of printed circuit boards £13.20

The Synthesiser Keyboard Circuits (can be used without me

P.E. JOANNA PLUS ORGAN VUICING
The basic five octave e|actron|c piano (P E. May/Sepl 75 and
Sound Design) has swi for Honky-
Tonk, ordinary piano, and Harpsnchovd or a mixture of any of these
three, with i i g fast and slow tremolo,
loud and soft pedal switching, and sustlm pedal switching. The
modification retains all the circuitry associated with the piano
but in addition provides an organ-voice envelope facility with 5
switchable pitches, variable attack and sustain, phasing and
vibrato.
Set of s {excl ) for PSU, Frequency
generator, Pitch and Note Divider, Envelope Shapers, Voicings,
and Control circuitries. (Order as KIT 71-5) £99-26
Set of PCBs {(Order as PCB SET 71-6) £2918

SYNTHESISER TUNING INDICATOR (P.E. July 77)

A simple 4-octave frequency comparator for use with
synthesisers and other instruments where the full versatility
of the P.E. Tuning Fork 18 not required.

Component and PCB (but exci sw.) £7-46

GUITAR FREQUENCY DOUBLER (P.E. Aug. 77)

Main Synthesiser to make an independent musical i
2 logarithmic VCOs, divider, 2 hold circuits, 2 modulation amps,
mixer, 2 envelope shapers and PSU.
Set of basic component kits
Set of printed circuit boards

£47.34
£7-68

GUITAR EFFECTS PEDAL (P.E. July 75)

Modulates the attack, decay and fiiter characteristics of an
audio signal not only from a guitar but from any audio
source. producing 8 different switchable effects that can be

_turther modified by manual controls. Possibly the most

interesting of all the low-priced sound effects units in our
range. Circuit does not duplicate effects from the Guitar
Overdrive Unit.

Component set with special foot operated switches £7.69
Alternative component set with panel switches £5-06
Printed circuit board £143

SOUND BENDER (P.E. May 74) .
A multi-purpose sound controller. the functions of which
include envelope shaper. tremolo. voice-operated fader.
automatic tader and frequency-doubler.

Compgonent set for above functions [excl. SWs) £8.17

Printed circuit board £1-81
Optional extra—additional Audio Modulator. the use of
which. in conjunction with the above component set. can
produce - jungle-drum’’ rhythms.

Component set (incl. PCB) £2.88

PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for
introducing the ‘phasing”” sound into live or recorded

music.
Component set (incl. PCB)

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

For use with the above Phasing Unit 1o automatically control

the rate of phasing.
Component set {incl. PCB) £4-74

SOPHISTICATED PHASING AND VIBRATO UNIT
A shightly modified version of the circuit published in

£3.20

“Elektor”. December 1976, and includes manual and

automatic control over the raie of phasing and vibrato.
Component set £17-38
Printed circuit board £2.33

WAH-WAH UNIT (P.E. Apr. 76)

The Wah-Wabh eftect produced by this unit can be controlled

manually or by the integral automatic controller,
Component set (incl, PCB)

AUTOWAH UNIT (P.E. Mar. 77)
Automatically produces Wah-pedal and Swell-pedal sounds
_ each time a new note is played.
Component set, PCB, special foot switches £7-67
Component set and PCB, with panel switches £4.83

£3.83

difi and d version of the circuit published.
Componemsetand PCB £4-62

GUITAR SUSTAIN (P£.0ct 77)
Maintains the natural attack whilst extending note duration.
Component set, PCB and foot switches £6-13

Compaonent set, PCB and panel switches £3.71

WIND AND RAIN UNIT
A manually controlled umt for producing the above-named

sounds.
Component set (incl. PCB) £4.28

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

Soph:sncnted versatite Fuzz unit. including variable and
le controls affecting the fuzz quality whilst retaining

lhe attack and decay. and also providing filtering. Does not

duplicate the effects from the Guitar Effects Pedal and can

be used with it and with other electronic instruments.

Component set using dual siider pot £7.68
Component set using dual rotary pot £6-89
Printed circuit board £1.62
FUZZ UNIT
Simple Fuzz unit based upon P.E. "Sound Design” circuit.
Component set (incl. PCB) £2.06
TREMOLO UNIT
Based upon P.E. ""Sound Design circuit.
Component set {incl. PCB) £2.94

TREBLE BOOST UNIT (P.E. Apr. 76)
Gives a much shriller quality to audio signals fed through it.
The depth of boost is manually adjustable.

Component set {incl. PCB) £2.61
P E TUNING FOHK (P.E. Nov. 75)
tch frequency-accurate tones. A
LED mom(or clearly displays all beat note adjustments. Ideal
for tuning or ic musical i ns.
Main component set {incl. PCB) £14.93
Power supply set (incl. PCB) £6.28

New Electronic Piano.
Elektor Aug. 1978
Details in our list.

'
CONSTANT DISPLAY FREQUENCY METER (PE AUG 78)

A 5-digit frequency counter for 1Hz to 99999Hz with a 1Hz
sampling rate. Readout does not count visibly or flicker due to
display blanking.

Component set

Printed circuit board

*This kit & PCE are at B% VAT (all others are 124%)

TAPE NOISE LIMITER
Very effective circuit for reducing the hiss found in most tape
recordings. All kits include PCBs

£24.06°
£3.03¢

Standard tolerance set of components €2.96
Superior tolerance set of components £3.76
Regulated power supply (will drive 2 sets} £4.69

ENVELOPE SHAPER WITHOUT VCA (P.E. Oct. 75)
Provides full manual control over attack, decay. sustain and
release functions, and 1s for use with an existing voltage
controlled amplifier.

Component set (incl. PCB} £4.77

ENVELOPE SHAPER WITH VCA (P.E. Apr. 76)

. This unit has its own voltage controlled amplifier and has full

manual control over attack. decay, sustain and release
functions.
Component set (incl. PCB) £6-68

TRANSIENT GENERATOR (P.E. Apr. 77)

An envelope shaper. without VCA. having the usual attack.

decay. sustain and release functions. and in addition it also

provides a ‘Repeat Effect ' enabiing a synthesiser to be

grogrammed to tmitate such instruments as a mandolin or
anjo

Component set £4.87
Printed circuit board £1.82
WAVEFORM CONVERTER
Slightly modified from a circuit published in “Elektor”. Converts

a saw-tooth waveform into four different waveforms: sine-wave,
mark-space saw-tooth, regular triangle form, and squarewave
with an externally variable mark-space ratio.

Component set {incl. PCB but excl. sw/s) £8-40
VOLTAGE CONTROLLED FILTER (P E. Dec. 74)
Part of the P Vic now as an ind dent
kit for use wlth omer synthesisers.

Component set {incl. PCB) (Order as Kit 65-1) £717
RING MODULATOR (P. E. Jan. 75)
Part of the P now rel d as an dent
kit for use wnh omer synthesisers.

Component set (incl. PCB) (Order as Kit 59-1) £6-50

NOISE GENERATOR (P.E. Jan. 75)
Part of the P.E. Minisonic now released as an independent
kit for use with other synthesisers.

Component set (incl. PCB ) {Order as Kit 60-1) £3-64

SOPHISTICATED POWER SUPPLIES
A wide range of highly stabilised iow noise power supply kits
1s avallable-—details in our lists.

MICROPHONE PRE-AMP (P E. Apr. 77}

Component set (incl. PCB, £3.82
VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during
‘ talk-over '—particutarly useful for Disco work or for
home-movie shows.

Component set {incl. PCB} £3-97

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

Automatically controls sound output 10 within a preset

level.
Col £4.68

t set (incl. PCB)

POST AND HANDLING

U.K. orders—under £15 add 25p plus VAT, over £15 add 50p
plus VAT, Keyboards £2-00 plus VAT.

Optional Insurance for compensation against loss or damage
in post, add extra 50p for cover up 10 £60, £1-00 for £100 cover,
£2-00 for £200 cover.

Eire, C.l., B.F.P.O., and other countries are subject to
Export postage rates.

DON'T FORGET VAT!

Add 123% (or current rate if changed) to full
total of goods. post and handling. (Does not
apply to export orders).

EXPORT ORDERS are welcome, though we advise that
a current copy of our list should be obtained before
ordering as it also shows Export postage rates. Al
payments must be cash-with-order, in Sterling and
preferably by International Money Order or through an
English Bank. To obtain list send 50p. ’

PHONOSONICS - DEPT. PE6N - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

MAIL ORDER AND C.W.0. ONLY
SORRY BUT NO CALLERS PLEASE
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AND OTHER PROJECTS

PHOTOGRAPHS in this advertisement
show two of our units containing some of
the P.E. projects built from our kits and
PCBs. The cases were built by ourselves
and are not for sale, though a small
selection of other cases is available

LIST—Send stamped addressed
envelope with ail UK. requests tor free
list giving fuller details of PCBs, kits and
other components

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

KIMBER-ALLEN
KEYBOARDS AND CONTACTS

Kimber-Allen Keyboards as required for many published circuits. The manufacturers claim that
these are the finest moulded plastic keyboards available. All octaves are C to C, the keys are
plastic, spring-loaded, fitted with actuators, and mounted on a robust aluminium frame.

3 Octave {37 notes) £25-50
4 Octave {49 notes) £32.25
5 Octave (61 notes} £39.75
Contact Assemblies (gold-clad wire) for use with the above keyboards {1 required for each
note}:
Type GJ: Single-pole change-over each 253p
Type GB: 2 pairs of contacts, each pair normally open each 28%p
Type GC: 3 pairs of contacts, each pair normally open each 374p
Type GE: 4 pairs of contacts, each pair normally open each 463p
Type GH: 5 pairs of contacts, each pair normally open each 584p
Type 4PS: 3 pairs of contacts plus single-pole changeover each 57p

Printed Circuit Boards for use with GJ, GB and 4PS contacts {thus eliminating much interwir-
ing) are available. Details in our lists.

TRANSISTORS
RHYTHM GENERATOR

15-Rhythm Tempo, Timing and Logic control unit {excl. sw’'s

but incl. PCB) £9.75
10-Instrument Effects circuits £14.23
PCB for Effects circuits £4.25
Power Supply incl. PCB £8.75

128-NOTE TUNE-PROGRAMMABLE SEQUENCER
(P.E. Nov/Dec 77)

Enables a voltage controlled synthesiser to automatically play
pre-programmed tunes of up to 32 pitches and 128 notes long.
Programs are keyboard initiated and note length and rhythmic
pattern are externally variable. (Please use order codes quoted in

ELECTRONIRIT

“EDUCATIONAL KITS OF
EXCEPTIONAL QUALITY”

(AUDIO magazine)

X XX 2 KX X XN N B N J

THIS IS A POWERFUL
RADIO RECEIVER!

The same kit is also 150 other different
actual working projects e.g.:

prackets.)
Main Circuit {Nov) excl. sw’s (KIT 76-1) £18.03
Power Supply (KIT 76-3) £4.72
Trigger Inverter and Alt. Qutput {KIT 76-2) £1-15
LED Counter (KIT 76-4} £2:10
PCB {as pubtished} for KITS 76-1 & 3 (PCB 76A) £2:61
PCB for KiTS 76-2 & 4 (PCB 768} £2.54

P.E. STRING ENSEMBLE (PE Mar-July 78)

The new keyboard string-instrument synthesiser.
Basic component sets:

Power Supply {(KIT 77-1) £8-77
Tone Generator (KIT 77-2) £14.66
Diode Gates (KIT 77-3) £18.81
Chorus Generator (KIT 77-4} £19.08
Voicing System (KIT 77-5} £7.38

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

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

Fuller details of kits & PCBs are in our lists.

FORMANT SYNTHESISER (Elektor 1977/78}

Very sophisticated music synthesiser for the advanced con-
structor who puts performance before price. Details in our lists.

DISCOSTROBE (P £. Nov. 76)

4-channel light-show controller giving a choice of sequential,
random_ or full strobe mode of operation.
Basic component set £18.19
Printed circuit board £3-45

BIDLOGICAL AMPLIFIER (P.E. Jan /Feb. 73}

Multi-function circuits that, with the use of other external
equipment, can serve as lie-detector, alphaphone. cardiophone
etc.
Pre-Amp Module Components set (incl. PCB) £3-95
Basic Output Circuits—combined component set
with PCBs, for alphaphone, cardiophone, frequency
meter and visual feed-back lampdriver eircuits. £6.59
Audio Amplifier Module Type PC7 £7.75

10% DISCOUNT VOUCHER (PESN)

TERMS: Correctly costed, C.W.0., U.K. orders over £50
goods value. Valid until end of month on cover of P.E. This
voucher must accompany order.

2N5459....

INTEGRATED CIRCUITS

301 8-pin DIL 48p
31B 8-pin DIL 220p
32015 -- 195p
324 14-pinDIL 87p
341-15 87p
709 8-pin DIL 48p
723 TO 87p
723 1apinDIL 51p
726 TO5 1005p
741 8-pin DIL 24p
748 8-pin DIL 57p

4011 14-pin DIL 17
4024 14-pin DIL 46
4069 14-pin DIL 1
4136 14-pin DIL 126p
AM2833  B-pin DIL 360p
AY10212 16-pin DIL617p
AY16721/6 188p

CA3046 14-pin DIL 71p
CA3080 Bfm DIL 63p
CA3084 pin DIL209p
FX209 16-pin D|L7ng

M252 16-pin DILBBOp
MC3340 B-pin DIL 150p
MCMEB10 24 pin DILE70p
SG3402N 14-pin DIL262p
STKO25 - 595p
TDA1022 16-pin DIL582p
XR2207 14-pin DIL420p
ZN425E  16-pin DIL375p

4007 14-pin DIL 171;}

Computer & Logic Circuits,
Electronic Organ, Timer, Light
Control, Agility Tester, Lie
Detector, Siren, Horn, Buzzer,
Bird, Metronome.

Cds cell light & sound control,
Photogun, Light Oscillator,
Light Switch, Light and Sound
Morse Code

Field Strength Meter,

Radio Receiver, Transmitter,
Amplifier, Audio Generator,
Signal Tracer & Injector,
Continuity Tester, Telegraph,
Photoradio Receiver, Radio

Receiver/Microphone Mixer.
Nluminometer, Voltmeter,
Ammeter, Sound Level Meter,
Ohmmeter, Diode & Transistor
Tester, Transparency Indicator,

PRICES ARE CORRECT AT TIME OF PRESS.
E. 4 0. E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS

Practical Electronics - December 1978

Hyagrometer, Sphygometer, Etc.,
Etc Elc., Etc

The above is just a selection of the circuits available—
you can also design your own circuits with these superb
new Denshi-Gakken “EX™ construction kits.

No previous experience of electronics is required but
you learn as you construct and have a great deal of fun
too. The kits are completely safe for anyone to use.

Kits are complete with very extensive construction
manuals PLUS Hamlyn's “All-Colour’” 160 page book
“Electronics” (free of charge whilst stocks last).

ALL KITS ARE FULLY GUARANTEED. Add-
on sets (to increase the scope of each kit) are
available, plus spares and accesgories as required.

150 PROJECT KIT £39.75 60 PROJECT KIT £25.75
120 PROJECT KIT £33.75 30 PROJECT KIT £18.95
100 PROJECT KIT £29.25 15 PROJECT KIT £16.75

Prices il_'lclude educational manuals, free book, VAT,
p & p (in the U.K.), free introduction to the British
Amateur Electronics Club.

Callers at 20 Bride Lane will be very welcome.
Trade and Educational enquiriés invited.

Cheque/P.0./Barclaycard/Access No. {or 14p for illus-
trated literature) to DEPT. PE.

ELECTRONI-KIT
20 BRIDE LANE, LUDGATE CIRCUS,
LONDON, EC4Y 8DX (01-353 6430)
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110 LONDIN AOAD, 5T. ALBANS, HERTS. AL1 INX

GODDARD’S COMPONENTS cro:-

Callers Welcome MON-SAT: 9.30-5.30 i
THURS: Closed all day

Lunch: MON-FRI: 1.30-2.30, SAT: 1.00-2.00
ALL PRICES INCLUDE VAT

CASSETTE RECORDER DECK
AND PRE AMPLIFIERS

STEREO

with + solenoid auto-stop
+ Cr02 switch
+ piano key operation
+ twin level meters
+ mic. sockets

Tech. Spec.:

Bias and erase freq. 88 kHz
41Cs 8 Transistors
1SCR 10 Diodes

Power supply extra

Circuits, Diagrams and top
panel template supplied

Top Plate £3.50 + 50p P&P

£25.75 + £1.25 p&p

I POLYSTYROL IN GREY
b= .

4mm thick walls

Larger sizes are pillar fixing
Smaller sizes are slotted
Inside Measurements:

Box No. |Breadth |Length |Height | Weight
mm mm mm gm
1001 60 90 50 100
1002 75 130 61 175
1003 90 160 71 285
Ty : 1004 93 193 95 340
1005 125 220 110 575
1001 - 90p 1004 - £2.00
1002 -£1.60 1005 - £3.00 TRADE ENQUIRIES WELCOME!
1003 -£1.80 50p each p&p. £1.00 for 3 p&p

DIGITAL CLOCK

BATTERY DROP LEAF
CLOCK MOVEMENT

Hrs. Mins. Date

Easy-to-set regulator screw
Size: 140mm x 85mm x 60mm
Window size: 63mm x 28mm
No. height: 19mm

Date height: 10mm

Weight: 270gm

£4.95 . 50p p&p

LCD W

TOUCH GENTS
CTG

£14.95

UNISEX C551
6 Colours c165

£11.95 £9.95

ALL WATCHES 5 FUNCTION ... 1 YEAR GUARANTEE
P&P 50p per watch, inc. Insurance

TCHES

LADIES S/S C652

£16.95

| LARGE GENTS

AVAILABLE

AT I-AST = IN KIT FORM
SEEMET

THE FAMOUS POCKETSIZE
METAL DETECTOR

Seemet readily detects concealed
ferrous and non-ferrous metals within |
range of its detector field. ideal for
finding concealed pipes, wires, nails
etc. One-handed operation, uses
standard PP3 Battery (not supplied).
ONLY £3.25 plus p. & p. 25p.

{inc. VAT), full instructions supplied.

UNBEATABLE
DIMMER OFFER
from Britain's largest Dimmer Makers.
Complete Kit of Parts for our

VCL 500M, 500W Dimmer Switch.
Only £2.00, plus p. & p. 25p.

{inc. VAT) full instructions supplied.
Send coupon below with your remittance.

Please supply: —

SEEMET KITS N
at £3.60 incl.of p. & p. ADDRESS
DIMMER KITS
at £2.25 inc.of p. & p.
| enclose cheque/P.0. POSTCODE

L Fothérby,WilIis Electronics Ltd.

GLADSTONE TERRACE,STANNINGLEY,LEEDS,LS28 6NE.
Telephone: Leeds(STD 0532)563373 Telex: 557111 :

| kT Yy Py P sy —————

]

1 ]
1 [}
1 |
1 |
1 ]
1 ]
1 L !
| tore BLOCK CAPS PLEASE }
1 ]
1 ]
1 ]
1 ]
1 ]
]

]

1224

100 MINIATURE SILICON DIODES CV 9637 with preformed leads for 50p,
£4 per 1 .

UNIJUNCTION TRANSISTORS 2N 4871, @ 22p, 2N 6028 @ 25p, 2N 6029 @ 25p,
MEV 21 @ 22p, MV 4894 @ 22p, 4JDSE29 @ 22p, Similar to TIS 43 @ 20p.

SILICON PNP TO 3 POWER TRANSISTORS 2N 3792 @ 55p, BDX 94 @ 75p.

CMOS RCA or NATIONAL CD 4001 @ 10p, CD 407 @ 10p, CD 4011 @ 10p,

CD 4020 @ 60p, CD 4029 @ 60p, CD 4043 @ 60p.

MULLARD TAA 320 MOST PRE-AMPLIFIER 1.C. with circuits for Level Sensor
at 35p.

50 8C 107-8-8 TRANSISTORS Assorted Untested @ 57p.

60 AC 128 TRANSISTORS Branded but untested @ 57p.

TANTALUM BEAD CAPACITORS .1uf 35v.w., .33uf 35v.w., 47uf 35v.w., 1uf 35v.w.,
2.2uf 35v.w., 3.3uf 16v.w., 4.7uf 10v.w, 4.7uf 35v.w., 6.8uf 35v.w., 10uf 10v.w.,
10uf 25v.w.. 20uf Bv.w., 22uf 16v.w.,133uf 10v.w., 47uf Bv.w., All at 9p each.
100uf 3v.w., @ 15p,
100uf 10v.w., @ 25p, 330uf 3v.w. @ 16p.

SIGNETICS FM I.C. ULN 2111A @ B0p.

TRANSFORMERS 240 volt AC Input. Type 1. 22-0-22 volt 500mA @ £1.60 (P&P 25p),
Type 2. 24 volt Tapped at 14 volt 1 amp @ £1.30 (P&P 25p),

Type 3. 45 volt 8 Amp £6 @ (P& P 95p), Type 4. 50 volt 2 Amp,
45 voit 500mA @ £3.50 (P&P 85p), Type 5. 20 volt T amp Twice, 10 voit 1 Amp Twice
@£4.50 (P&P 95).

MEDIUM POWER TRANSISTORS MP 8112 @ 15p, MP 8512 @ 15p.

MINIATURE ROTARY SWITCHES 2P 4W @ 20p, 3P 3W @ 40p, 1P 10W 2 Bank
@ 40p.

5 WATT NPN DARLINGTON TRANSISTORS @ 20p. 3 for 50p.

100 C280 CAPACITORS Assorted for 67p.

20 PHOTO TRANSISTORS AND DARLINGTONS Assorted Untested @ £1.

McMURDO 8 Pin Plugs @ 20p, 8 Pin Sockets @ 20p, Covers @ 15p.

10 ASSORTED MULT! TURN TRIM POTENTIOMETERS @ 60p.

S.C.R’s 10 Amp Type 100 PIV @ 26p.400 PIV @ 50p. 800 PIV @ 60p.

3 PIN PLUG AND SOCKETS like R.S. European type with two metres of Cable
@ 75p pair.

Tuf 26v.w., ELECTROLYTIC CAPACITORS @ 6 for 26p.

400mW GOOD ZENERS Unmarked. 3.6v, 6.Bv, 10v, 11v, 12v, 13v, 16v, 18v, 24v, 30v

33v, 36v all at 10 for 40p.

5 TURN POTENTIOMETERS 5K @ £1, Ten Turn 1K, 5K, 100K @ £1.60.

50 TWO WATT ZENERS Assorted Untested @ 67p.

AUDIO I.C.'s SN 76001N @ 50p, TAA 820 @ 50p, TBA 800 @ 80p, TBABIO @ £1,

SL414 @ £1.50, SN 76013ND @ £1.

DISC CERAMICS .0tuf 50v.w. @ 20p doz, .1uf 18v.w., @ 25p doz.

26 ASSORTED PRE-SET POTENTIOMETERS for 67p.

CLOCK P.C. BOARDS with 8uzzer, Mercury Switch, 8ridge Rectifiers, Transistors etc.
No. data @ £1.

Please add 20p for post and packing, unless otherwise stated, on U.K. orders under £2.
Overseas orders at cost.

J. BIRKETT
RADIO COMPONENT SUPPLIES
25 The Strait, Lincoln LN2 1JF Tel. 20767
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4000 ITRANSISTORS] D10 *ZENEERS
TILsbyTEXAS|24177 900 SERIES | 93BERIES | o | VETOPIARC0 15 [(ACI S0 Ep | aexes/7 30p | TIPasa 228p|-2n3820 80p |-Bv557 120 ) 2Vi33V
7401 1ap {74180  93p’] 4009 17p!] 9302 178p (copper clad) | AC127/8 20p | 8Fx88  30p.| TIP3SC 2N3823 70p | <QA47 9p| 400mW Sp
7402 14p 74181 208p 4002  17pil 9308 316p | 24 x3% %p 33p| AC176  25p| BFWIO 90p | TIP36A 270p| 2N3866 *0A81  [16p| W 16p
7403 14p |741 90p | 4006  96p | 9310 276p | 21x5' 49p aBp| ACI81/8 25p| BFY50 ~22p | TIP36C *2N3903/4 18p |*0AB5  [1Bp
7404  17p |741B4A 180p | 4007  18p | 8311 275p | 33 x31 a9p 4sp| AF116/7 30p| BFY51/2 22p | TIP41A  65p }*2N3905/6 20p | *0AI0 9p
74504 90p {74185 160p | 4008  8O0p | 9312 180p |33 x5 s56p 60p| AD148 70p| BFYse 33p | TIPAIC  78p{ 7N4037  €Bp | *0AII 9p| TRIACS
7405  18p |74186 700p | 4009  40p | 9314 168p |21 x17 162p121p | AD161/2 45p| BFY90 90p [ TiP42A  70p| 7N4058/9 12p | *0A95 9p| PLASTIC
7406 32p [74190 100p | 4010  §0p | 9316 226p |33 x 17 195p183p | BC107/8 110 BLYS3 700p | TIP42C  B2p|.INd060. 12p |°0A200 | 9p 34400V 80p
7407 32p |74191  100p | 4011 17p | 9321 2%6p |4§x17 262p — | ,BC109 11p| BRY39 45p | TIP2955 78p|«oN4061/2 18p |*0A202 |10 3A 500V 85p
7408  19p |74192 100p | 4012  18p | 9322 1 pht of 36 pins 30p | BC117 ~ 20p | BSX19/2020p | TIP4055 70p|+3N4123/4 22p |*IN914 | 4p| BA 400V 70p
7409  19p [74193 100p | 4013  50p | 9334 226p | Spot face cutter8sp | (BC147/8  9p| BU104 226p | *TIS43  34p|.oN4125/6 22p [*1N916 | 7p| 6A 50OV 88p
7410 16p |74192 100p | 4014  84p | 9368 2 Pin insertion BC149 ~ 10p|*BU105 190p | *TIS93 ~ 30ple3N428 *1N4148 | 4p| 8A 400V 75p
7411 24p |74195  95p| 4015  84p | 9370 200p | tool aap | “BC157/8 10p |*BU108 260p | "ZTX108 12p|3N4401/3 27p | 1N4001/2| Sp| BA 500V 96p
7412 20p |74196  96p | 4016  45p | 9374 200p *BC159 = 11p| BU109 225p | *ZTX300 13p| 2N4427 90p | 1N4003/4] 6p| 12A 400V 86p
7413 30p [74197. 80p | 4017 80p VERO WIRING +8C169C 12p [*BU205 200p |ZTX500  15p|ejNag71 80p | 1N40OS | 8p| 12A 500V
7414 80p |74198 160p | 4018 a9p PEN *8C172  12p|*BU208 200p | “ZTX502 18p|s2Ns087 27p | 1N4006/7| 7P 106p
7416 27p 74199  160p | 4019 45p . Plus spool 325p BC177/8 17p |*BU406 145p | *ZTX504 30p | «7N5089 27p | 1N5401/3(14p 16A 400V ]
7417 27p |74200 *1000p | 3020 100p |BYUCKED | Spare spool 179~ 18p| BJ481 175p | 2N457A 250P)4)N6172 27p | 1N5404/7(19P 1
7420 17p |74221 160p | 2021 110p |BRIGADE fwire) sop | (BC182/3 4491 200p [ 2N696  35p| 2n5179 27p 16A 500V
7427  a0p |74251 140p | 4022 100p |SAD1024  1800p| Combes  7peach | "BC184  1lp| MI2501.228p | 2N697  28p| 5n5131 B3p 130p
7422 22p |74259 250p | 4023 22 B BC187  30p| M)2955100p [ 2N698 45| 5219 90p | EaT SINKS | 728000 130p
7423 34p {74265 90p | 4022 0 |LINEAR I.Cs “MFCa0008 120p| (BC212/3 11p| MI3001 225p | 2N706A 20p|.5NS>a5 a0p |fecrgane. ;
7425 30p 74278 290p| 4025  20p | *Av1-0212 = 600p | MK50398  780p| BC214  12p|-MJE340_€6p | 2N7OBA 20p|.5N5296  E6p | voitage R STOR
7426 ao0p |74279 1a0p | 2026 130p | °AY1-1313  €68p | NE531 110p 61  36p| MJE2955 2N918  85p|.oN2357 sop | voraee Regs. | THYRISTORS
7427 34p (74283 190p | 4027 50 |*AYi-1320 320p [*NEBdOL 2 8C477/8 30 100p | 2N940 189 (-IN2457/8 40P | Srnsistors 22p | 1A dooy
120 B 1738 aoen | 3921 BT |.AVIAd2S 339n|'NE3a3k 226 :BCB1E77 50| MJE3055 70p [ 2NT131/220p )5 rue" 4ap | Transsies 22P | 1A 400V 85p
7430 17p 174285 400p | 4025 100p | *AY5.1315 600p | NESSS 65| 18C5478 16p(sMPF102 aBp | 2N1613 28| ZN3923 408 [ForTOS 126 | 1AG0OV 7
7432 30p |74390p 150p | 2030 56p | *Av5.1317 636p | NESSG Jop| 13C239C | 18P [*MPF103/4 Maisa 28k| oNsass 4ap oY+
7433 40p {74293 150p | 4031 200p |°ca3019 80p | NES61B  425p| . . *2N6027 48p 12A 400V
7437 35p {74294 200p | 4033 180p { *CA3046 70p | NES62B  425p| "BE553C 18p[-MPF105/6 2N2160 120p| 54 c547 190p | BRIDGE
7438 35p |74298 200p | 4034 200p |*CA3048  226p | NES65 130p| BCY70, 18 2N2219A 20p| SN3504 130p | RECTIFIERS y
7420 17p |74365 150p | 4035 110p | CA30B0E  72p | NEBGS 188p| BCY7172 22p| mMPSAOE 30p | 2N2222A 20p 51355, 'ggp |14 50v 21p| '6ATO0Y
1441 74366 150p{ 4040 100 | CAJ0B9E  225p | NESE7 1785| 8D131/2 50p|-MPSA12 50p | 2N2369A 18p| SNE507 gep |*1A 100V 22p -
74424 74367 120p | 4041 80p | *CA3090AQ 375p | NES71 425p 8D135/6 54p|+MPSASE 32p | 2N2484 30p| 5750° 1200 (=14 400V 30p 16A 400V
7443  112p (74368 150p | 4042  80p | CA3130S  100p | RC4151 q00p| BDI33 56p|-MPSUOE 63p | 2N2646 3N140 100p | 1A 600V 36p P
7444 112p {74390 200p | 2043  90p | CA31140F  70p | SFF96364 1450p| BD149 69P| MPSUGS 78p | 2N2904/528p| 3y147 110p |24 50V 30p 16A 600V
7345 100p 174333 2008 | 4042 80p | CA3160E. 100 |*SN76003N, 178p| B0180  B86p| 0co8  130p | 2N2906A 24| 3,07 110p |22A 100V 36p 220p
7446A 93p |74490 225p| 4046 110p | FX209 750p |*SN76013N  140p| BD242 70m | OC3s 130p | 2N2307A 30p| N304 1oon |*24400v asp| BT106 110p
74474 80p 74221 150p | 4047 100p | ICi7106 850 |:SN7EOTIND 120p BGe 2900 | 120008 2oor | SN30s3 204 | 40290 2500 |:3A200V 600 |G K10, 38p
4048 55p | ICL8038  340p |*SN76023N  140p]|. £ 40360 40 P
7450  17p |TALSSERIES | 4045 320 | Lm307A 36p |*SN76023ND 120p] :BF2248 98P |-Tipooa  d0p | N3OS 88P| 4036172 asp [:3a 100V 95p [ ZN3925 120P
7451 17p (741800  18p| 4050  49p | LM311 120p [*SN76033N  175p 68 7% |:Tip2oc  55p | N30 P| 40364 120p |*4A 400V “2IN5060  34p
7483  17p 741502 180|457  gop | Lm318 200p | SN76477  250p| BF237/8 32p|.Tip30A 48p | 2M3342 140P| 40108 70p 100p .5N3064 40,
7454  17p |741S04  20p| 4052  go0p | LM324 70p |*3P8515  750p|.BF259  38P-tip30c  60p| 2N3993 240P| 40409 65p | EA 5OV 90p P
7460  17p (741508 28] 4053  80p | LM339 75p |*TAAG21 276p| BER33  30P|eTiP31A  58p | (23565 30P| 40470 65p | BA 100V
7470 36p 741510 20p| 4052  150p | LM32B 95p [*TBA641B11 225p(.5FR 30p | TIP31C  62p |. 40411 300p LOUO-
7472 30p |74LS11  40p| 4055 126p | *LM377 178p |*TBAG51  200p| :BER4] TIP324 68p |22N3663 20p| 40594 “97p | 6A 400V SPEAKERS
7473 34p |741513  48p| G555’ 138p | -1M380 agp [+TBA8G0 g0p| BERTS  30p P | +2N3702/3 12p | 40505 108p Size
7474 30p |141S14 778 | 4059 D | *LM339AN 1000 |-TBABJO  100p|.BFRE0  30p| TIPIZC 82p |T2N3TO4S 12| 4003 sap | 104400V %;:ean 7%
7478 38 1721357 20p| 4080 11se [LM3sN  140p |TTBAS20 90 6Ex29 30| TIP33C 114p |2N3708%12p | 40847 10| cag00s"® | 37 ER 785
7480  50p |741522  28p| 4065  88p | LM710 ToAJ008  300p| BFX30 34| TIP32A 118p |'2N37733000 | 4087112 30p 13" 8R 75p
7481 100p |791527 38p | 4007 aBow | LM729 | 350n |-TDAIO92  800p| BFXB4/5 30p | TIP3AC 160p |'N3815 25
7482 84p ;ﬁL 32 if,l’ 4068  22p | LmM733 100p [*TDA2020  320p MEMORIES UART SUBMINIATURE
dge gl &R ) M i o ST e omae B2 | e
7485 110 (741555 1 30p| 4071 22p | LM748 35p | xR2206  400p 210214 140p TMS6011NC  400p SPS 51p
480 221’33 s 2300|4072 22p | LM3900 70p | XR2207  400p 21078 600p CHARACTER seor E3p
T on 2330 |741275  s0p 2073 ggp LM3911 130p | XR2211 600p 2111-1 225p GENERATOR DPDT a Bsp
291 80: 741383 110p 48;(55 1o7p .Ll\é4136 }ggp XR2216 875p 2112-2 300p 3857ADC 1100p DPDT {Centre-off) P
74934 985 [741385 100p| 392 197P |MCI3lOP  130p | xn22d0  4goe| 2112 10008 MCM6576, 750p —
7493A 33p 741586  40p 2 0 (FERE 2% 210 Siop RQ-3-2513U.C. 800p Push to make
7494 84p | 741590 60p 4082 22p | MC1495L  400p | ZN424E 135p 6810 350p RO-3-2513L.C. 550p (Red. Gree, Yel., 8lack}  15p
7495A  70p || 74LS93_ 60p 2833 1‘;2: -mg;gggp :2 zﬁ?%?is 283.'3 ROM/PROMs S as2C20 N1 3808 (ﬁ"s: t?nbgeak 25
7496 65p 7415107 4Sp| 4098  107p | 800, 745188 225p OTHER sty C
7497 180p |7415112 100p| 4417 1100p | MCI300P 120p | 95H90 Pl 7as287 400p e 20
73100 122 7418123 760 4502 120p [VOLTAGE REGULATORS e a0F o 200 Cookp L8 300p
74105 85p [74LS132 1;& 4283 55: Fixed Plastic TO-220 93436 650: 4289 g?g: 1MHz 370p
74107  34p [7415133 80p | 4510 99p [ 45 . o 93446 650p 4801 500p 3.2768MHz 350p
g mlEm ERIEN NG| L b g | Dae el | HE @R RGO
74111 708 |7413151 1605 | 4514 250e | 1ov 7812 90p 7912 100p CPUs 9850 7% :
7ai16 200p |7413153 8op | 4215  1bop | 18V R G0 8 e 4040a ' _e70p 2 S2op)
| 18V 1 P 6 12
;3118 ;519011 ;:}L }gg 1%’" 4520  100p | 74y 7824 gop 7924 100p sggcz) oop 8216 225p EDGEBOARD
S g P | 4528 1009 801 T8 8224 400p CONNECTORS
A S e U8 B B o o ML a8 | s | oo
74122 48p |7a13162 140p 4553  450p | gy 78105 36p 79L05 80p 8251 700p 0.156" Solder Tail q
7412 55" 7403183 11 4560  250p | 12y 78L12|38p 7912 gop EPROMS 8253 1200p 2 x 10 way 5p
a g 55" 74L o 120" 4583 90p | 15y 78L15{36p 7915 80p 1702A 600p 8255 560p 2 x 15 way 100p
74132 80p (713105 108 | Goote 3op s foed 8287 T | Bxaduer 3
P | OTHER REGULATORS 271 2500p P Y
74135 788 (7412155 1300 | 49085 2300 UM3ogk ™" 138p 18A6258 1200 4702 s00p MC14411 1100p 2 x25 way 160p
75p |74LS174 110, 177 p .~ p
T3S J6e 17413178 11n | 14411 11988 [LM323k  825p * 78HOSKC ~ 675p | TRANSFORMERS LOW PROFILE DIL SOCKETS BY TEXAS
s 2 g s WL 3 _TINCTIC W | pin 00200 oo gg, | 820 1 Jen 2 dien 3
2 -O-1 m. 1 i i in P
74147 190p |74L5191 100p OPTO-ELECTRONICS 9.0-9 75mA 92p o e 325 30 4opn  51p
74148 150p (7415192 140p 2N5777 4sp  OCP71 130p | 12-0-12 100mA_95p
ke, B B US| aace (WH B WP Ng|Shen, oeeap
151 p E P L 70p | 0-25V (5VA) U4 £TS E£DGE ECTOR
74153  70p [7415196 120p | ICs 9.0-9 1A 270p° “{;';,E, WR:’AP S°C§4pin 60p alwﬂﬁgml‘ CT105p
a15h o lriisaal 1a0s | i ass t0to | Lcos L msiope | (350 3% geon 0% iwaew e
P p | 0.125 0.2 -12- i i
74156 90p [74LS241 175p | 75107  160p | TiL321R 76p  TiL220Red  18p| 20-24-30 1A 340p° 16pin  56p 40pin  120p
;3}3; 17 ;ﬁ 222 ‘:;On ;g;g% gggp TIL209 Red  13p  TIL222 Gr 18p| 15-0-15 1A 266p®
74160 18ab |7ai3a3 1708 | 73325 375 ITi312Ve 78 Mssi T 10p | (eeseods S0p plp charge o
i 8| - : PE VDU SYSTEM
74182 100m |74L2383 2000 | 724312 e |T'L21ORed  18p  Clios 3P| pap charge)
74163 100p 7415253 140p | 8T26  250p [0 oo
75185 130p 7413320 1785 | 8735  Teop | 01SE 200p A low-cost memory-mapped system
DL704 140, FND500 120p All itemns are . . . .
74167 2008 |7815553 }30'1 8797 5 1590 |DL707Red 140p FNDSO7  120p normally stocked in designed to interface with all micro-
74170 240p (741527 90p | 811596 140:’, 707 Gr 140p TIL311 600p depth and stock.
74172 720p |74US298 249 Op | DL747 Red 225p- TIL312/3  110p Items are despatched computer systems.
7417 120p-|74L §§4 zoo:: g:tggg }zo: 747 Gr 225p. Tnggg’/Z }‘Jgp by return.
74174 93p (7415373 200p | 9601 110p | FND357 120p TIL P - -
20175 gsp [raiS3d iss | 860y zzop Designer Approved Suppliers
e O0p | 9603 1609 Complete Kit £49
RESISTORS High Stab Carbon Film 5% Tol E12 Series | VEROBOARDS ANTEX Ready-built tested module £69
$W 10R-1M 1p 90p/100 each valve IC BREADBOARD SOLDERING IRONS Y L :
W 10W 10R-10M 1.5p 120p/100 each valve {20 x 14 pin DIL ICs or 60 (Above prices include VAT and P&P
16 x 16 pin DIL ICs)  Model C 16W 360p f . . .
. 4 i r Supply circuit design
MINIATURE PRESETS, Horz/Vert 4.15" x 6.15 270p CX 17w 360p and a free Povye PPy . gn)
100R-1M:  10p X25 ssop | Trouble-shooting services available for
CCN 38 i modul rchased from us.
CARBON TRACK POTENTIOMETERS VQ BOARD Spare Bite o | kits or modules pu
1W LOG or LIN ; 7 .
Single 5k-2M 26p e e o C/CX/CCN a8p | Demonstration now on at our shop.
Single with DP Switch 5K-2M  55p cutting 5.82" x 2.9"108p  X25 50p PCB £6.00 + VAT + P&P.
Dual 5K-2M 68p 5
VAT RATE: All items at 8% Please add 25p p&p & VAT at appropriate rates. TECH N o MAT' c LTD )
except where marked® where =
123% applies. Government, Colleges, etc. Orders accepted. 17 Burnley Road, London NW10
Mon.-Fri. 9.30-5.30 (2 minutes Dollis Hill tube station) (ample street parking)
PLEASE SEND SAE FOR LIST. -CALLERS WELCOME  Saturday 10.30-4.30 Tel: 01-452 1500 Telex: 922800
1225




RITS! KITS! s KITS!

You must try our fabulous new range of
‘ELEKITS' for an easy build introduction
to electronics. All kits, and there are many
to choose from, come complete with case,
easy to follow instructions and ALL
COMPONENTS. Battery powered (not
supplied) | for , safety and economy —
ELEKITS will give hours of enjoyment —
learning as you build. A small selection
ACE MAILTRONIX LTD from the ‘ELEKIT’ range is shown below.
Dept. PE, Tootal Street

ARk VWatch this space for future kits !

NEW,

¥ FABULOUS *

ELEKITS

\ FOR FREE BrOCHU

COMPONENTS

The ACE 2nd edition illustrated catalogue shows a considerably
enlarged range of components, moduies, ‘Elekits’. Many PRICE
REDUCTIONS from edition one. Component range inciudes

CAPACITORS, HARDWARE,CASES, LED's, VERO PRODUCTS,
RESISTORS, RS COMPONENTS, TRANSISTORS, DIODES,
SCR's, IC's (Linear, TTL, CMOS, Audio), SWITCHES, PLUG
SOCKETS, BOOKS, TRANSFORMERS, TOOLS, SPEAKER

AND TEST EQUIPMENT. Typical VAT inclusive prices:
LED'sRED ... ... 15p 2N3702/3/4/5 . .. . 11p
LED’s GREEN . . . . 25p ZINRES U w o) 24p
8-pin ICSKT . . . .. 15p 0A90/91. . . . . . .. 7p
AC126 . . .. . . . .. 20p IN4t48 . . . . . . ... 4p
AC128 . . .. .. .. 27p IN4OO1. . . . . . . .. 5p
BCNO7/8/O s = wrams’ v 13p WOo4 . ... ... ... 25p
BC177/8/9. . . . . .. 19p Zener BZY88 . . . .. 12p
BEil82/3// 4|8 tam = 5 el D M e . 22p
BC212/3/4L. . . . .. 11p 5550 i = i MR35
BEC547/8/98 S iy we 13p 4000 G MW ss . 20p
BC557/8/9. . . . ... 15p ZADDLT & Lel. Sh how 15p
BEY70 7N S 20p TAO0 e Wl bl F o g s 62p
BFYB0/1/2 . . .. .. 23p Pushsw. . . ... ... 16p
oc71. . ... .. .. 16p Slide toggle . . . . . . 19p
TIS43. . . . . ... .. 35p W/C switches . . . . . 54p
ZTX107/8/9. . . . .. 14p 0.25 CF Res. . . .6pper3
2N2926G. . . . . . . . 13p
2N3055 .. ... ... 54p —\
MODULES il
Ready built. {
Power supplies 1, 2 and 3 rail, 4
Fixed and variable. - .
DPM's 3% digit. LED and LCD \| =¥ty
o s T

Count/display 4 and 6 digit.

WHICH INCLUDES FULL LIST OF COMPONENTS, KITS AND

l READY-MADE MODULES. 30p REFUNDED WITH FIRST [

ORDER OF £5 OR MORE.
|

NAME. - - ——

ADDRESS

SEND 30p FOR THE ACE ILLUSTRATED CATALOGUE
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ALGON

BRING YOU THE NEW CHINAGLIA

MINOR

POCKET
MULTIMETER

THE
PROFESSIONAL
SOLUTION
T0
GENERAL
MEASUREMENT
PROBLEMS

£32.50inc. VAT.

The best instrument for the workshop, school, toolbox, T.V. shop and anywhere
accurate information is needed quickly and simply.

IT OFFERS:

* Single-knob range selection

* 110° Full-view mirror scale and fine line pointer

* Clear unambiguous scales

* A well-damped cylindrical magnet movement with resilient bearings

* 31 ranges providing coverage from 150mVto 1-5kV d.c.; 7-5V to 1-5kV a.c.;
50pAto2.5Ad.c.;25mAto 12.5A a.c.; 10kQ and 10MQ resistance and six
signal level ranges.

* Accuracy +2.5% d.c., +3% a.c. and 2% resistance.

For detalls of this and other exciting Alcon instruments please write or phone:-

Q‘E@nsthuments Lcd

19 MULBERRY WALK. LONDON SW3 6DZ TEL: 01-352 1897

|

delay off £aiaz L CDLET diglh i
LD300K LIGHTDIMMER. £3.02 | NES5531p :4!0rg1.08)
741 27p 5 for £1.08}
DIG!ITAL VOLTMETER/THERMOMETER KIT JRVETIERICShwhainmy
thermometer (C £1.08
Nelm ER
» ppeYasinia L 5
— Based on the 7106 single ZN1034E 1.94
e 9 ICL7106 DVM iC £8.64
IC 34 digit DV.M. the IN4OO1 70
Kit contains a PCB, re- IN4148 Sp
sistors. capacitors, pre- BC182L 11p
sets, 1.C. and 0.5" liquid 2N3819 25p

BAD NEWS FOR KNOB

TRIAC BARGAINS

TWIDDLE RS 400V Plastic Case

. L = . . 3A 64p

A 300W Lightdimmer with NO knob. Dimming and on/off . :
: 5 6.5A with trigger 86p

functions are controlled by touch. Features include:

8A 80p
* No mains rewiring. 12A 90p
* Easy to build — uses one MOS 1C. 16A 113p
* Switches on to preset brightness. 20A 178p
* Can be switched and dimmed 2 25A 205p

from many locations using TDE/K SCR (C106D) 5A/400V 54p

kit making 2-way switching easy. Diac 23p
*% PRICE TD300K £9.67 TDE/K
T o COMPONENTS
LIGHTING CONTROL KITS (300w} TSD300OK TOUCH-
SWITCH & DIMMER combined. One touchplate for on/off. 02" LEDs
Small knob controls brightness. £5.62 Red 13p (£1.08/10)

Green 23p Yellow 27p

TS300K TOUCHSWITCH. Two touchplates, ON/OFF £4.32.
DL727 .5 display £1.62

TSA300K AUTOMATIC. One touchplate. Preset time

crystal display. Com-
ponents are also included
to enabte the basic D.V.M.
kit to be modified to
a Digital Thermometer
using a single transistor

MIN! MAINS

TRANSFORMERS

Standard 240V mains primary
100mA secondary

as the sensor.
ONLY £23.75 g #ogx g";:
12-0-12v 102p

24HR CLOCK/APPLIANCE TIEH KIT
B

Switches any appliance of up to TKW on and off at
preset times once a day. KiT contains: AY-5-1230
Clock/Appliance Timer IC, 0.5" LED display,
mains supply, display drivers, switches, LEDs, triac,
comptete with PCBs and full instructions. £14.86
White box (66 x 131 x 71mm) —drilied  £2.70
- undrilled £2.38

- B e

ABOVE PRICES INCLUDE V.A.T.
Quantity discounts on request. Add 25p postage and packing. Mail order only to:

T.K. ELECTRONICS (PE) 106 Studley Grange Road, London, W7 2LX.
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INVENTIVE

LSEWHERE in this issue you will

find the brief results of our inven-
tors’ competition. This competition
which carried £490 worth of Scopex
‘scopes as prizes was run in the June
and July issues of P.E. and attracted a
large range of entries, from simple ap-
plications for flashing |.e.d.s to complex
systems for aircraft guidance. We were
amazed by the sheer range of ideas
and by the incredible ingenuity of a
number of readers.

Apart from simply giving the results,
some comments may prove interesting
and helpful to other readers: The en-
tries which have been awarded prizes
have been partly selected because they
had been built and proven; it was sur-
prising to find the number of excelient
ideas which were put forward by
people without either the time or ability
to develop that idea. These sugges-
tions have not been overlooked,
aithough we did not feel we could
award any of them a prize, they were
considered none-the-iess and, in fact,
it is likely that a fair amount of money

will be spent on the development and ‘

testing of one of these ideas as the first

step in its ultimate production.
Another large group of entries

received described the design of a new

component or mechanical assembly for
use in consumer equipment already on
the market. Unfortunately there is little
we can do with such ideas except ad-
vise the inventor to patent his system
or component and then sell it to one of
the manufacturers.

A third group of ideas were for
equipment which could be produced
and marketed on a small scale but
which were not considered to be
economically viabie to put into quantity
production. A number of these ideas
were for use in schools and colleges
and their designers might do well to
approach local authorities to assess a
demand and then try to interest a small
equipment manufacturer in the idea as
a side line.

EXHIBITIONISM

P.E. is not renowned for its
exhibitionism—nor are any members
of staff we are glad to say. However
from November 21 to 25 we wili have
a stand at the Breadboard Exhibition in
London (see page 1278 for further
details) and will be exhibiting and
demonstrating a number of projects.

One project we are sure wiil be of
interest is the P.E. Microprinter which
wili form our cover feature next month.
We believe this will be the first time a

d.i.y. printer has been published in the
U.K. and this design will enable the
computer fanatics to make a 40
column printer for approximately £100.
So don’'t miss us at Breadboard—we
will also be giving out free gifts;
£3,000’s worth of them!

PRICES

The price of many components—
particularly in MPU related areas—
continue to fall aimost weekly.
Because of these reductions readers
are advised to check with suppliers
before buying. The Chromasonics
catalogue given away inside this issue
contains a page of memories. -The
catalogue was printed before this page
was written and in the meantime
Chromasonics have been able to
reduce the price of many memories.
For instance the 2112A-2 quoted at
£3-24 was available at the time of go-
ing to press for £2.14. The 2111A-1
has been reduced from £3.-51 to
£2.46 and the more expensive 2114
from £16.20 to £8-10.

These are not the only reductions .
and, as suggested above, a phone call
or two before any purchase could save
a few pence or even pounds.

Mike Kenward

EDITOR

Mike Kenwal;d

Gordon Godbold ASSISTANT EDITOR
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Technical Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in Practical Electronics.
All letters requiring a reply should be
accompanied by a stamped, self addressed
envelope and each letter should relate to
one published project only.
Components are usually available from
advertisers; where we anticipate supply dif-
ficulties a source will be suggested.
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Back Numbers

Copies ot most of our recent issues are
available from: Post Sales Department, {PC
Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPF, at 756p
each including Inland/Overseas p & p.

Binders

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

propriate. Orders should state the year and
volume required.

Subscriptions

Copies of PE are available by post, inland or
overseas, for £10-60 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.

Cheques and postal orders should be made
payable to IPC Magazines Limited.
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% Interfacing the VDU to an MPU system
. % Some cursor management suggestions
* Simple keyboard interface
* Addition of lower case characters
% Further advice on the use of
the UHF modulator.
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HE “PE VDU” is a complete output peripheral for MPU

systems, and will interface easily to any data bus and
address bus, including the 6800, Z80, 8080, and SC/MP
systems such as the Science of Cambridge MK 14,

However, an appreciation of address decoding is
necessary for successful interfacing.

ADDRESS DECODING

When an MPU places an address upon the address bus, it
is usually either looking for a rep/y from that address location
(to appear on the data bus) or is in the process of sending a
word of data to change that location. It is thus of utmost im-
portance that any address location be uniquely identifiable.
In order to ensure this, each memory device has, in addition
to a minimal number of address lines, one or more chip
selects (CS) lines (or more usually CS lines). It is up to the
designer to ensure that a given memory device receives a CS
putse only when it is supposed to be selected. For example,
the 1K memory in the VDU has ten address lines AO to A9
because 2'° = 1024 (or 1K for short). These are to be con-
nected to the address bus of the MPU.

To select this block of memory when required, the upper
six address lines (A10 to A15) must be decoded to send a
CS pulse to the memory for exactly the right bit pattern on
these address lines. The 74154 is an excellent device for this
type of function and a possible arrangement for connegtions
is shown in the diagram of Fig. 1.

Operation of the device is as follows. Any bit pattern on
A12 to A15 selects one of the outputs (normally high) and
forces a zero to appear there. The zero outputs on O; to O,
occur as D, C, B and A take up the binary numbers as shown
in the right-hand table. Thus the binary number 0010, for in-
stance, forces 0, low. This may be connected to the CS input
of a memory device which will then be selected.
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+5v Time "“t” is a minimum of 132ms for C, C, C, =000

Vec plcle|a {(Cursor home and page erase command); and 8-3ms for any
61 24 other command word. A method of generating these times
Al ——— 18 1 e 00 0 0 0 0 . . Q
b o ololols in software has been discussed. Another approach is to use
Ao —2 o 3 02 ool ]o monostables to generate them directly. A UART or PIA
: & 03 Ol oDl (MC6820) may be used to interface to the control lines in
5 04 [} 1 0 0 . . o .
g e o l1 ol either method. For the monostable generation of the timing
7 05 ot |1]o pulses, a ready line from the mono’s must also be fed to the
74154 g g; ? ; ; ; UART or PIA, to signal when they have finished timing and
as—2 150 10f——o08 100> are ready for the next command. A suggested diagram for
¢ " 010 1o o this is shown in Fig. 3.
AV e 13 fp—————— 011 1 0 1 1 . . sapor .
" o s lalolo The 8-3ms and 132ms mono's are set to give a "high” for
an—0B 12 15— on tl1fe]n the required time on a negative excursion input. The 74123
A 16 0% 00209 is fitted to provide all the monostable functions required. The
A12 e 323 17 e 015 1 1 1 1 . . S5 .
12 1us mono is set to'give a zero pulse on the ST line when it
s 9
I receives a rising edge from the appropriate mono at the end
of its timing pulse. In Fig. 3, the MPU sets up a control word

ov

Fig. 1. Using a 74154 to _decode the address lines thus
generating the necessary CS signals

on C, C, C, and then sends a start pulse to the monostables.
The correct mono is automatically selected by the logic
shown. While one of the mono’s is timing, the ready line is
TYPICALLY low. The MPU detects a ready signal (high) at the end of this
et period for the next command. The PIA or UART used to
! ! access this piece of hardware will have CS lines, or their
equivalent, and may thus be treated as a memory location as
described above in address decoding.
X

If software cursor delays are used, the author has found
that the UART or PIA may be conveniently replaced by a
simple TTL latch such as the 74174. C, C, C, and ST are
connected to the outputs of this device and the inputs con-

e

'
]
! MINIMUM 10us

MINIMUM S0us !

iiF

-

Fig. 3 (below). Using monostables to generate the timing
pulses, instead of software. A suggested circuit.

t

Fig. 2. Timing diagram for CO, C1, C2 and ST lines

O - —
o= —= ! 70THE
@ = I,
- 5‘9‘.3"‘5 ___STROBE | UART OR PIA
n 8-3ms —|-— ﬂ»
MONO
NAND NOR
— s NAND NAND NOR
ST
U MONO
Lo 1us NOR 132ms —L-
- m MONO I
_.i LE?ms NAND
a Fig. 4 (left). Reset circuit for initial page erase, necessary
0 s when the cursor is generated by software
C1
2:2k}
¢ nected directly to the data bus. This is a purely ‘output
=ov 5T device and does not affect the information on the Bus. To
N prevent Bus loading, the LS version is recommended. The
I.;RESET Clock input to the latch is to be treated as the Chip Select
I line. Hence the C, C, C, word should be set up first followed
== ov by the pulsing of the ST line and a suitable delay before any
’ repetition.

All this depends upon G1 and G2 being low. Thus only for OTHER CURSOR GENERATIO
- N METHODS
zeros on A11 and A10 will the 74154 select any of its out- There are several monitor programs for memory mapped

puts. This causes O, t0 O, to select sixteen 1K pages, one of VDUs on the market—these should all work admirably with

which could be the VDU. the PE VDU. Most of them, however, generate the cursor in

in(!lr;doggec:r:ot::em\%fé'a’?hc:er::sa?:clggg]l?ec;woD%S sI:E::E(S aar:e software, and under these circumstances the VDU must be
i “page erased” at the start so that the first location in its

enable. Both must be low for the VDU RAM to be selected. memory appears at top left of the screen. This may be
assured by a reset button on the ST line as shown in Fig. 4.

CURSOR CONTROL

Part One explained how to use the cursor control lines c KEYBOARD )
C,. C, and ST. Fig. 2 illustrates the timing diagram to be As this VDU is not a videowriter, a keyboard is not inter-
followed when using these lines. faced to it directly. There are many ways to add a keyboard

Practical Electronics December 1978 1229




to a MPU system. One of the simplest, and fastest, is
illustrated in Fig. 5.

DO to D6 are the seven lines of character information
given out by the keyboard. These must be latched before
entering the buffer. Most keyboards perform this function
automatically. This information is only allowed through and
onto the data bus if the CS line is low. The keyboard may
thus be thought of as a memory location and accessed via
memory decoding. The strobe pulse from the keyboard in-
forms the MPU when a new piece of information is available.
This line may be connected up in several ways.

The strobe may simply be connected to D7 of the data
bus through the buffer. A service routine in the monitor
checks D7 continually for a strobe and DO to D6 are then
read and acted upon. Alternatively, the strobe may be con-
nected to an interrupt line of the MPU. The monitor program
must then contain an interrupt service routine to accept data
from the keyboard, act upon it and return to the program
which was interrupted.

A more sophisticated method is to latch the strobe pulse
and clear the latch when the data is read. This allows the
MPU to use the keyboard information at its leisure.

ADDING LOWER CASE CHARACTERS

Adding other characters to the VDU is very simple indeed.
The easiest method is to use the lower case version of the
2513. This may be wired in parallel with the upper case
2513 (except for their CS lines). These character generators
are simply Read Only Memories (ROMs). They have CS
inputs which are used to enable them (pin 11). In order to
address either ROM, its pin 11 must be low. The data in the
ROM is accessed by six address lines fed from RAM through
IC11 (six bit latch). Two lines from the RAM (DO6 and DO7)
are unused as six bits are enough for 64 characters. Lower
case characters occur when DO5 and DO6 are both ones.
This may be seen from the ASCIl code. A little logic
decoding is necessary to turn the upper case 2513 off (CS
high) and the lower case on (CS low) for this occurrence.

This only uses half the lower case ROM and a little more
logic decoding will access the other half which contains a
varied collection of special symbols. By this method, most
other character generators may also be added with the
appropriate decoding.

The photographs in Part 1 showed the VDU displaying
reverse field characters. In this part the position of switch
S1 is set so that the more common white characters on a
dark background ere generated

1230

I KEYBOARD I
T L] L} L} L)
STROBE

KEYBOARD DATA
DO D6
D

[

*E—-‘ KEYBOARD SELECT DATA

[ TR1 STATE BUFFER

DO MPU DATA BUS D7

Fig. 5. Simple method of interfacing a keyboara 10 an miru
system

FURTHER HINTS ON UHF MODULATOR

The stripline modulator, mounted on the p.c.b., has given
good results by following the suggestions given below.

The value of VR1 should be changed to 1kQ. This
matches impedances more accurately for the UHF
modulator, though may be found a little low for straight
video. The p.c.b. track taking the +9V from the battery to the
modulator should be cut, and about 5mm removed from it.
This gap should then be bridged by a 2-2kQ resistor. C6 is at
one end of this resistor, and a further 10nF capacitor can be
placed between the other end and the OV track nearby. It
will also be found that the 33pF tuning capacitor, C4, may
be ommitted to tune to most TV sets. Finally, a 12pF
capacitor may be placed in the UHF feed line. Printed circuit
track should be removed to accommodate this component,
and care must be taken to remove tracking as near to the
output end as possible—to prevent damage to that part of
the p.c.b. track which forms L3.

The kits and boards available from Technomatic include
the above modifications.

LIGHT-PEN?

As a final note, the CRTC chip data sheet informs the
reader that a light-pen facility is available. Unfortunately, this
is not really so at present. It is still possible to add a light-pen
to the PE VDU and its addition conjures up all sorts of dazz-
ling features. Instant editing of the screen’s contents would
be a most elegant process. Games would be beautifully int
teractive. Even the demise of the keyboard can be en-
visaged, with the top right-hand corner of the screen con-
taining a full ASCII character set which may be “typed” in to
the MPU system simply by holding a light-pen up to the ap-
propriate character. g

Ah well, perhaps next Christmas/ *
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Market

Place

Items mentioned are usually available from electronic

equipment and component retailers. However, where

a full address is given, general enquiries may

be made direct to the firm concerned.

All quoted prices are correct at

LET THERE BE FLUORESCENT

Christmas is coming and the nights are
getting dark. Use fluorescent lanterns and give
batteries more spark.

These Sterling lanterns from Dixons have a
built-in carrying handle and a spring clip for
wall fixing. A ribbed tube cover maximises
illumination although the diffusion of fluores-
cents makes them no good for burglars.

The XP500 costs £5-95 and runs off eight
1.5V HP2’s or equivalent. The XP1000 at
£7-95 is similar but can also be used off a 12V
car battery (a 15ft lead for use with a cigar
lighter socket is supplied).

CATALOGUES

Home Radio’s new catalogue has an
interesting Barbara Hepworth design on the
cover. The index mentions several hundred
items. Home Radio say they have over 3,000
components. Price is £1 plus 25p p&p. Home
Radio Ltd., 240 London Road, Mitcham,
Surrey, CR4 3HD. (01-648 8422)
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time of going to press.

and
David
Shortland

A stamped, self addressed envelope, 9 x 64,
is all you need to send for the latest TUAC
catalogue—30 pages of technical specs. on
their pre-amps, power supplies, disco mixers,
sound to light sequencers, trannies, high
power loud speakers, musician and p.a. com-
bination amps, slave amps, components and
hardware.

Transistor Universal Amplification Co.
Ltd., 119 Charlmont Road, London, SW17
9AB.

Magenta Electronics have a 31 page
catalogue with everything for the hobbyist.

Send a 12 x 9 SAE to Magenta Electronics
Ltd., Newton Leys, Burton-on-Trent, Staffs.,
DE15 0DW. (0283 65435)

PRODUCT GUIDES

A new guide to Mullard “preferred” power
transistors is available. Categories included
are complementary power transistors, com-
plementary Darlingtons, npn high-voltage
transistors, npn switching power transistors,
and transistors for switched-mode power sup-
plies. Also included in the guide are recom-
mended power transistor line-ups and an
equivalents list.

Central Enquiry Handling Unit, Mullard
Ltd., New Road, Mitcham, Surrey. (01-580
6633)

General Instrument Microelectronics
product guide has information on their devices
under the headings—Microprocessor,
Microcomputer, Memory, Telecommunica-
tions, Home Information Centre, Entertain-
ment, TV Games, Consumer,
Industrial/Mosfet.

General Instrument Microelectronics Ltd.,
Regency House, 1-4 Warwick Street,
London, WIR 5WB. (01-439 1891)

PLUG-IN TIMERS

Superswitch have extended their TIMAC
Range of timers by introducing three new
models with automatic controls.

The new 24-hour TIMAC (Cat No. T1301)
has 96 built-in quarter hour time selectors for
easy setting. “ON” sequences are clearly in-
dicated by red segments which are exposed
when the time selectors are operated.

The new 7-day TIMAC (Cat No. T1307)
uses a similar built-in time selector system. In
this model the 84 time selectors give 12 two-
hour “ON” sequences per day. These
sequences are indicated by blue segments

which are exposed when the time selectors are
operated.

The new 2 hour TIMAC (Cat No. T1300)
incorporates a mechanical timer to give con-
trol when shorter periods are required. The
large dial allows very accurate settings for
both domestic and industrial use.

All three units plug into standard 13 amp
outlet sockets and have 3,000W ratings.

The recommended prices of the three units
are: T1301, £13.50; T1307, £15-75; T1300,
£12.50.

ANTI-CLOCK

More of a conversation piece than a device
to get you to work on time, this clock does tell
the time-—eight minutes past ten in the
photograph. It has a black face, white hands
and numerals, and a high frequency, 400 day,
battery operated, electronic, torsional pen-
dulum movement.

The face does not show real time going
backwards but at least makes for more
awareness of the fact that time passes relent-
lessly on, however it is displayed.

The “Backward” clock is available at
£13-95 (inc. VAT and p&p) from designers
and manufacturers Accutec Designs Ltd.,
121a Strathville Road, London, SW18, (01-
874 4641)

1231




L vours

a b theend. 39
ST

ANPS \

HEWLETT+PACKARD

VOLYAGE

vV QUTPUTS

By

DUAL POWER SUPPLY UNIT

The dual-output bench power supply from
Hewlett-Packard offers two independently ad-
justable and isolated power sources in one
compact unit. Both of the d.c. power sources
are of the constant voltage/current limit type
with each output voltage being adjustable con-
tinuously over a O to 25V range. The max-
imum current available per output is 0-2A and
is limited to prevent overloading.

The HP-6234A offers considerable flex-
ibility to the user with output voltages that can
be arranged to provide identical or different
voltages in any polarity combination with
respect to zero or other common positive or
negative voltage points. The outputs can also
be connected in series to provide up to 50V at
0:-2A. Both sources are fully isolated to permit
either of the output terminals to be grounded.

With pushbutton switches users can select
either voltage or current for each output to be
monitored on the unit’s meter. Other features
include two multiple-turn controls for precise
voltage setting, regulation to 0-01 per cent and
ripple and noise of less than 200 pV rms.

The 6234A is priced at £112. For further
information contact Hewlett Packard Limited,
King Street Lane, Winnersh, Wokingham,
Berkshire. ’

TIDY TERMINATIONS
Flying leads to circuit boards can be a

nuisance to terminate neatly. Also, to enable ~

future access to the underside of the board,
several inches of lead may have to be left
spare.

These Verospeed termmal blocks fit across
two pitches of 0-1 inch matrix board. They
come in 2-way or 3-way units and the
mouldings are designed to mechanically
interlock, allowing any number of
terminations to be built up. Each termination

incorporates a test socket for 2mm plugs. A
captive screw contact takes up to 1-5mm?
wire. The contact is made from tin plated
brass and has a phosphor bronze leaf wire
protector. Nominal voltage, 380V. Nominal
current, 16A.

2-way, pack of three, 78p. 3-way, pack of
three, 98p. Verospeed catalogue free. Prices
include p & p but add VAT at eight per cent.

Verospeed, Barton Park Industrial Estate,
Eastleigh, Hants SO5 5RR. Telephone: 0703
618525/6.

CHOOSE A CARD

There are now two other versions of the
Casio Mini Card calculator mentioned in the
June Market Place, a Scientific Card, fx-48,
and a Timer Card, ST-24. Full details of all
three are available from suppliers Tempus.

If you ever found the old Westminster
chiming clocks a useful aid to slumber
breaking then the Timer Card may be of
interest. As well as the usual sports timing
functions there is a repeater timing function.
This enables any period of time up to 24 hours
(minus one second) to be repeatedly alarmed.

Thus by setting to a repeat of, say, one hour
or 30 minutes, one can have a gentle
Westminster system sounding out all night (if
too loud put it in a drawer). When you have
slumbered enough, one of these signals will
lightly pull you out at the top of one of your
alternating deep/light sleep tycles. Far more
civilised than a nerve jarring, sudden
awakening from a deep sleep trough by a
sergeant-major type of alarm clock.

Prices (batteries supplied) from Tempus
are: Mini Card, LC-78, £16-95; Scientific
Card, fx-48, £19-95; Timer Card, ST-24,
£19-95.

All prices include VAT and pé&p, and each
91 x 55 x 6émm calculator is complete with a
leatherette case and 30 booklet pages of user
information.

Tempus, Talk of the Town, 19-21 Fitzroy
Street, Cambridge CB1 1EH.
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NEW MUSIC CENTRE

For £139-50 (inc. VAT and p&p) you
get—Amps. 2 x 14W r.m.s. into 49, t.h.d.
0-5 per cent typical, push buttons for all func-
tions; Deck—BSR P182 semi-automatic
single player, 3 speeds, SC12M cartridge,
sapphire stylus, 10-5in turntable; Speakers—
8 x Sin rated 15W r.m.s.; Radio—VHF,
MW, LW, AFC, Stereo Beacon; Cassette—
Auto CRO2 (chrome), 6 piano keys inc.
pause, automatic record level, auto stop on
play, digital turns counter, cassette storage
rack; Two mikes; Cabinet—teak, walnut or
black veneers, hinged tinted dust cover; 12
month guarantee.

Will it fit—width 610, depth 460, height
108mm; Speakers—206 x 152 x 352mm.

For a colour illustration send SAE.

Delivery ex-stock from Readers’ PCB Ser-
vices Ltd., Fleet House, Welbeck Street,
Whitwell, Worksop,Notts. (0909 720695)

NUTS FOR CHRISTMAS

The next time the wife tells you a nut or bolt
has dropped out of the hairdryer, food mixer,
kids’ toy, etc., get this hint in for a Christmas
present. Spend a quarter of an hour digging
around your cake tin of mixed nuts, screws,
washers and bolts, and then in exasperation
say, “If only I had an Engineer’s Hardware
Pack”. “A what?,” she’ll say. Then you can
explain Home Radio’s kit of 2 to 8BA nuts—
brass and nylon; screws—brass, self tapping,
chrome, nylon, grub; washers—brass,

shakeproof and nylon; solder tags; and metric
screws and nuts. Finally dig once more into
your tin of allsorts and sit her down with a
large glass of cheap sherry in case she moans
at the price.

£21 plus 8 per cent VAT from Home Radio
(Components) Ltd., 240 London Road,
Mitcham, Surrey, CR4 3HD. (01-648 8422)
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JOANNAS

The latest six and 74 octave touch sensitive
electronic piano kits from Clef Products will
be demonstrated for the first time at the
Breadboard 78 Exhibition.

The Joanna 72 and 88 have been developed
from the P.E. Joanna and are designed by A.
J. Boothman. The Joanna 88 is a full size 88
note piano. The new design has a greater
degree of precision in the damper action, and
adopts layout techniques to eliminate beehive
breakthrough, which has been a problem in
pianos due to the requirement of maximum
system gain to cope with the instant wide
dynamic range.

For further information contact Clef
Products, 16 Mayfield Road, Brambhall,
Cheshire.

NICE MEDICINE

One of the world’s smallest relays, the G2E,
is available with coil ratings from 1-5V to 24V
at currents of 18-8mA to 300mA.

Relay contacts are rated at 0-5A (100V a.c.
PF = 1) or 1A (24V d.c.), while the carry
current is 2A for both versions.

This subminiature component measures
only 16 x 11 x 10-5mm and weighs just
3-5gm. Termination pins are arranged on
2.5mm pitch.

Life is in excess of 5 x 10°¢ operations, and
switching frequency is 1,800/hr max. Coil
resistances range from 5C to 1,280Q and only
290mW of pull-in power is needed.

Both operate and release times are }5ms,
and insulation resistance is €100MQ
(measured with a d.c. 500V megger).

A transparent case protects the component
from dust. Operating ambient temperature
range is —25°C to +55°C.

Available at £1.15 each from outlets in ma-
jor cities. Contact IMO for distributors.
Further distribution enquiries welcome.

IMO Precision Controls Limited, 349
Edgware Road, London W2 1BS. Telephone
01-723 2231/4.
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PLAY, PLAY, PLAY

If you are a player of pub video games machines and would like one of your own, no not a pub
but a programmable video games centre, then this system may be for you.

In the beginning, Atari, in Sunnyvale, California, invented a coin-operated game called Pong.
This was popular so they invented more games, like Breakout and Indy 500. !

These games were introduced into pubs in Great Britain by a Swedish video and vending
machine group. Now the games are available on cartridges, 192 games on nine cartridges so far.

The progammable system consists of a control panel, mains unit, aerial switch box, a pair of
paddle controllers and a pair of joystick controllers, plus a 27 game Combat cartridge.

A further eight cartridges are available with from four to fifty games variations on each. Other
titles are Air-Sea Battle (27 variations), Star Ship (17), Street Racer (27), Video Olympics (50),
Surround (14), Black Jack, and Basic Maths (8). Breakout has 48 variations and Indy 500 (14).

Other titles in progress are: Space War (17), Home Run (Baseball), Outlaw (16), Hunt and
Score (8), Codebreaker (20), Hangman (9), Football (American) and Basketball.

The distributors, Cherry Leisure, also announce that cartridges which encompass junior and
middle school spelling and vocabulary are being prepared, with over 10,000 words in the program.

System complete, plus Combat, £169.95 (inc. VAT). Additional games cartridges, £14.95.
Should be available in all major cities. Trade enquiries to Cherry Leisure, 387 High Road,
Willesden, London NW 10 2JR. Telephone 01-459 2236.

GRAND MASTER TRAINER

The basic and three level models of the very
popular microprocessor controlled Chess
Challenger range have now been joined by
their very latest and most sophisticated
version, the Chess Challenger 10.

)

s
{
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This latest addition to the range is capable
of playing at ten levels: beginner, intermediate,
experienced, advanced, superior, expert and
excellent. The three other levels cover: two
move puzzles, tournament practice and postal
chess (with a response time of up to 24 hours).
The level of play is changeable at any time
during the game and an override switch
enables you to make multiple moves before
the computer responds or even add or subtract
pieces from the board!

The problem mode allows you to establish
your own chess problems and see how the
computer reacts. Each time you press a key
the Challenger emits a single tone and when it
has responded it gives a double tone. The
Challenger 10 is priced at £199-95 including
VAT and delivery. It is available by mail order
from Gemini Electronics, Newton Buildings,
50 Newton Street, Manchester. (061-236
3083)

ANTEX

The latest shortform catalogue from Antex
includes three of their very popular models:

The model C (15W), which is available in
six voltage ranges and has seven suitable bits.

The model CX (17W), which is only
slightly larger than the model C, but has a
greatly improved breakdown voltage rating
and is available in two voltage ranges (220,
240V-100, 120V).

The model X25 (25W) is no longer a
miniature iron but is more suited for general
purpose work around the home or garage. Of
the five different types of bit available, two are
dual in line blocks for desoldering i.c.s.

The MLX is a 25W iron, ideal for car, boat
and caravan owners because it is fitted with a
12V element.

Antex Ltd., Mayflower House, Armada
Way, Plymouth, Devon.
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Farnborough

A review of some of the latest developments in civil and tactical avionics by Peter Preston

HE 1978 Farnborough International Air Fair afforded the

opportunity to view some of the latest developments in
civil and tactical avionics from 450 companies, representing
16 participating nations. Crawley-based MEL announced
that, following a contract from Mobil North Sea Ltd., trials
with MADGE (Microwave Aircraft Digital Guidance
Equipment) (1) were planned within the next six months on
the Beryl “A" platform.

This marks the first commercial order of a British MLS
(microwave landing system), and MEL are set for an all-out
assault on the North Sea market, said to be worth £10M
between now and 1986. Particular emphasis is placed on
the portability and cost-effectiveness of the system, which
was originally dsveloped for military use. It can be
transported in a Land Rover, rigged by two men in less than
20 minutes (17 mins is the record!) and handle up to 240
aircraft simultaneously.

Clear accurate glideslope, localiser and distance-to-go
information over a range of some 20 nautical miles enables
day or night operations to be maintained in conditions which
would otherwise inhibit offshore supply services. The
estimated cost of closing down a platform such as Beryl "A”
is put in excess of £1M per day, and as the quest for black
gold extends even further from coastal bases, the
requirement for a high-integrity helicopter guidance system
will become even more pressing. MEL must be considered to
be in an enviable position with regard to their offshore MLS
experience; MADGE should receive C.A.A. certification
within the next 12 months.

Marconi showed their new Lynx A.D.F. which enables
pilots to obtain bearings from a ground beacon by merely
pressing a button. The version designated AD 380S also

1 E
%
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incorporates the 2182kHz maritime radiotelephone distress
frequency. Search-and-rescue helicopters can home cn a
vessel transmitting on this frequency without having prior
information relating to its position.

SATELLITE COMMUNICATIONS

Satellite communications equipment from many sources
was in abundance at the show and amongst the more
interesting systems was Marconi's Compack miniature
ground terminal. This self-contained unit weighing 50kg can
be carried by three men and assembled in about 10 minutes.
The system can be erected in mountains or jungle to provide

December 1978

Practical Electronics



reliable, fade-free communication over thousands of miles,
and is constructed to withstand severe climatical conditions.

As always, radar was in great prominence at Farnborough,
and Plessey used the opportunity to give their new GF75 {2)
multi-role defence radar an airing. Designed to meet the
tactical warfare needs of the 1980's this highly-mobile
helicopter transportable unit incorporates the most
sophisticated ECCM (Electronic-Counter-Counter-Measures)
and data-processing facilities. Pulse compression and an
advanced DMTI (Digital Moving Target Indicator) provide a
degree of clutter rejection comparable with pulse doppler
systems.

The GF75 has applications in gap-filling, low cover,
forward area alert, coastal defence and missile acquisition
sector control and reporting.

Yet another British airport has chosen the Cossor
Compass 9000 system (4) for their Secondary Surveillance
Radar display and processing requirements. The order, from
East Midlands Airport near Derby, follows similar
announcements from Newcastle, Gatwick and RAE
Farnborough.

Compass 9000 is a complete ATC radar display system,
including refresh and controller units. Character/Vector
generators will provide a raw/synthetic or mixed display, and
code/callsign correlation may be added. Up to 24 display
units can be accommodated and training simulation, self-
generated map and a "hand over” facility are made
available. Another important development from the same
stable is a new monopulse technique for processing aircraft
transponder signals, which dramatically improves the
integrity of SSR (Secondary Surveillance Radar) information
received by air traffic controllers.

Although available independently, this technique is an
essential part of the ASDEL system (3), the first to be able to
interrogate and identify selectively each aircraft within its
range—bringing major benefits to aircraft operation and
safety.

TRANSCEIVERS

Some VHF and UHF muliti-facility transceivers were
shown by the French T.R.T. company alongside a digital
radio aitimeter (6) and an interesting portable MF radio
beacon {5). Aimed at the military and oil field markets the
beacon, designated the RBM 200 series, is available with
the option of 8, 15 or 8 (selectable) and 100W outputs. It is
lightweight and can be rapidly tuned to an assigned
frequency by means of a synthesiser.

The Farnborough show was the largest and most
important exhibition of its kind to be presented anywhere in
the world in 1978. A biennial event, it is the podium from
which the world’s aviation industry shows its capabilities
and can be relied upon to provide a vast array of state-of-
the-art technology.

Readers are encouraged to give their support to future
venues, which reflect strongly our own expertise in the
highly-competitive aerospace industry.

Practical Electronics  December 1978
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T was mentioned last month that damping is caused by air

resistance or electrical resistance. This form of damping is
called “viscous damping” in mechanical vibrations and is
proportional to the velocity. Viscous damping is something
that in many cases we wish did not exist. For example, it
forces us to burn fuel continuously to propel an aeroplane
through the air. Spaceships travelling in vacuum do not have
to do this, although they have to burn fuel to decelerate. In
other cases we find damping very useful. Mechanical
vibration is one of these cases, where damping helps to
reduce unwanted and dangerous vibrations. Without it
motor cars would provide a very rough ride. The mechanical
and electrical damped systems are shown in Fig. 4.1.

LI L i e i,

K c{DAMPING L R
CONSTANT}
\Fa
Fig. 4.1. The mechanical and electrical equivalent
circuits for damping.

In the mechanical system damping is provided by a
dashpot which is full of viscous oil. This system very closely
resembles the suspension unit of a motor car.

The equations describing the response of these systems
are:

Mechanical
MX + cx + Kx = F
Electrical
L§+Rq+ 1/Cq=E
¢ = damping constant q = charge,
therefore q = current
F = a forcing function E = voltage (function of time)
Table 1 shows the equivalent mechanical and electrical
quantities.
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Mechanical Electrical

Mass M  Inductance L
, Spring stiffness K 1/Capacitance 1/C
*Force E Voltage E

Velocity X Current iorq
“Displacement X Charge q

Viscous Damping c Resistance R

TABLE 1

Rearranging the mechanical equation we obtain:

iz—h-ci’i—'ax+F

The flow diagram and the patch panel connections are
shown in Fig. 4.2.

M
—Y% /\
P2 KA
\\ - Kpyx m
d
\/
—|-P2— —Pa—]—PL— M1 M2 |—Ps P6—|—p7 P8
F ~
\ (b — I

c20CNUONE
(]

Fig. 4.2. Flow diagram and patch panel layout for
investigating a d\amping system.
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To run the program:
(1} Check A1 and A2 are integrating, and A3 adding.
{2) Switch power on and set potentiometer values.
{3} Computer mode: Hold.
(4) Press “reset” for a few seconds and release. Switch to
compute.
{5) Apply a forcing function to A1 input.
Several functions can be tried, for example “step”,

“impulse”’, “sinusoidal”, or “random”’.

ramp”,

Impulse Function

An impulse function is a force of a relatively large value
and short duration. It can be simulated by momentarily
applying a voltage to the input of A1. The application of this
function produces the results shown in Fig. 4.3. Repeat this
experiment with several settings of P2.

FORCEF DISPLACEMENT LOW DAMPING
x

HIGH DAMPING

TIME /\ TIME
(a) \7

(b}

Fig. 4.3. The graphic representation of an impulse
function is shown in (a). Graph (b) shows its effect
on the circuit in Fig. 4.2.

Step Function

A step function of about 10V should be applied and a
similar procedure followed as with the impulse function. At
low damping settings the needle will overshoot the 10V
level and oscillate about this value. As more damping is
applied the overshoot will become less until at a certain
value there will be no overshoot and the needle will take the
shortest time to settle at the value of 10V. This is called
critical damping. If more damping is applied the needle will
take longer to reach the value of 10V. These results are
shown in Fig. 4.4.

LOW DAMPING
4
CRITICAL DAMPING
wWpe— 10V

Y
HIGH DAMPING

TIME

TIME

Fig. 4.4. Graph showing the effects of damping after
a step function has been applied to Fig. 4.2.

One application of the above is in analogue measuring
instruments, like moving coil meters. The input is usually a
step function and the needle is damped to a value very near
the critical damping value so that the meter can be read with
the minimum of delay.

Sinusoidal and Random Functions

Similar experiments can be carried out by applying
sinusoidal and random excitation. We have seen how a
sinusoidal function is obtained. A random function is difficult
to produce but it can be simulated by adding together two
sinusoidal functions of different frequency and amplitude.
Three amplifiers are required per sinusoidal function and
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thegefore nine amplifiers will be needed to experiment with
random excitation. One application of this is the problem of
the suspension unit of a motor car. Here we have a mass
sitting on springs and dampers with the wheels following the
uneven contour of the road. The requirement is that as little
vibration as possible is transmitted through the suspension
unit to the car body. In this case a perfectly satisfactory
solution is impossible to obtain and the values of spring
stiffness and damping constant are compromises. The best
possible values can, however, be worked out using the
analogue computer and this saves the designer the
expensive and time consuming task of testing many different
models of the unit.

Lissajous Figures

These figures are produced by the combination of two
curves, applied at right angles to each other. For example,
two sinusoidal functions applied to the X and Y inputs of an
X-Y plotter will produce a circle, if they are in phase with
each other and have the same frequency. Where the curves
are out of phase and differing in frequency, intricate meshing
figures are formed, similar to the one shown in Fig. 1.1, at
the beginning of this article. In these figures damping was
used to vary the amplitude of the oscillation. In real life
damping can only be positive, i.e. it can only act to suppress
oscillation. However, mathematics, and therefore computers
also, allow us to apply negative damping. To do this the flow
diagram of Fig. 4.2 is altered by adding an inverting amplifier
in the feedback loop containing P2, to change the sign of the
damping term in the equation. In this case there is no need
to apply a forcing function F. When compute is selected, the
oscillation will begin with the amplitude growing
progressively until the amplifiers saturate. To produce good
figures, very little damping shou!d be applied and the
difference in frequency between the X and Y functions
should be small.

Flight simulation

The flight of a rocket can be described by simple
mathematical equations involving no more than Newton’s
law of motion. We can start with a program to simulate the
flight of a lunar craft. The diagram with all the forces acting
on the spacecraft is shown in Fig. 4.56. The equation of

j g (lunar gravity)

Fig. 4.5. Forces acting on the spacecraft.

motion according to Newton is:
T—mg=mx

To practice lunar landings, we need to have a thrust control
and information about the speed and the altitude of the craft.
The flow diagram shown in Fig. 4.6 satisfies these
requirements, with potentiometer P1 providing the thrust
control and M1 and M2 displaying velocity and altitude
respectively. Notice the use of A3 as a sign inverter.

These experiments are of course very simple and the
limitations will become very obvious to the programmer. To
start with, the equation above assumes that motion can only
take place vertically up or down. In reality, movement is in
three dimensions and although we can still describe this
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Fig. 4.6. Flow diagram and patch panel layout for
amplitude scaling example.

motion mathematically, the equations become more
complicated and require more computing elements if it is to
be solved.

The other limitation which becomes very apparent when
trying to run these programs, is the problem of the limited
voltage range over which results can be obtained.

With the equations as they stand, one volt represents 1
unit of the relevant dimension. For example if S| units are
used, one volt will represent 1 metre (distance), or 1m/sec
(velocity), or 1m/sec? (acceleration), or 1 Newton (force).
Therefore our flight will be limited to a height of about 26m
(if —13m is taken as ground level) and the velocity to +13-
m/sec. Suppose that the following data apply to the lunar
craft.

mass m = 1,000kg.

max. engine thrust T= 10,000N

lunar gravity = 1.6m/sec. ,

Using these values, it will be found that all three
amplifiers will saturate very quickly. In fact, with full thrust
applied, A1 will saturate in seconds. This is obviously
unsatisfactory. Fortunately, we can get round this problem
by scaling the various quantities.

Amplitude scaling

To do this we have to estimate the maximum likely values
of ‘the variables and their derivatives. Let us assume for
convenience that we may work in the range +10V and that,
in the lunar lander example, we wanted to investigate the
flight up to a height of 100m. Hence we may represent
100m by 10V. We therefore apply a scale factor of 10/100
= 0-1. We also estimate that the speed will not exceed
50m/sec. Hence we apply a factor for the velocity of 10/50
= 0:-2. So the velocity will be represented by the computer
variable 0-2 x and the height by 0-1 x both measured in
volts. We are also going to scale the acceleration by 0-2 to
give a computer variable of 0-2 x. We can now rewrite the
equation as:

0-2%=0-2(T/m—g)

The modified flow diagram in Fig. 4.7 shows the new
machine variables in square brackets.
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Fig. 4.7. Modified flow diagram and patchpanel layout.

To find the value of P4, we have to examine the process of

integration carried out by A3.

K2{(0-2 x)dt=0-1x

From this we can see that K = 0.-1/0-2 = 0.5. Now if the
sensitivity of M1 is adjusted so that it shows 10V at full
scale deflection (f.s.d.) then 1 volt will represent 1/0-2 =
5m/sec, and f.s.d. will represent 50m/sec. Similarly 1V on
M2 will represent 1/0-1 = 10m. By using P1 as a thrust
control, take offs and landings can be practised. To carry out
a gentle landing the velocity should be very near zero when
the altitude is zero. You should practice doing this with the
minimum of hovering, since this is fuel consuming!

The lunar lander can be converted to a vertical take-off
aeroplane by the addition of air resistance or drag. The
equation and flow diagram is shown in Fig. 4.8.

T—mg-—D=mx
orT— mg — Cd x* = mx
if D is proportional to x?

pr——- M

Cdim (02512
n

PS

>
-

Fig. 4.8. Modified flow diagram to convert the lunar
lander to a vertical take-off asroplane.

Time Scaling

The solutions to different problems may extend over
periods of time ranging from microseconds to many hours. it
is not convenient to record results that occur within a split
second or results that take many hours to produce. This is
not the only reason, however, that we want to avoid both
high speed and low speed computer operation. At high
speed (e.g. at high frequencies) phase shifts in computing
eleménts and recording instruments produce time lags and
therefore errors in the results. At slow speed error voltages
tend to build up when integrated. Fortunately we can use
time scaling to get round these problems. This we can do by
simply reducing or increasing the gain of integrators only.
Time is not involved in the operation of adders. Forcing
functions should also have their frequencies adjusted by the
same factors as the integrators.

To summarize, voltages must be neither, too big, nor too
small, and the time scale must be neither too fast nor too
slow.

Special Circuits )
Many special circuits and techniques are used with
analogue computers. Some of these involve the use of diode
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shaping circuits to produce non-linear functions. In physical
systems we often find such effects as backlash, Coulomb or
dry friction, dead space, and we may need to simulate these
effects on the analogue computer.
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Fig. 4.9. Diode Limiter Circuit.
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Fig. 4.10. Dead Zone Circuit.
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Fig. 4.11. Absolute Value Circuit.
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Fig. 4.12. Flip-Flop Circuit.

In this relatively short article, it has not been possible to
touch on every subject in the field of analogue computation.
Nevertheless it is hoped that the reader has been given a
good introduction to the subject and that the constructor will
be able to write his own programs and run them on the
computer.
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A2, A3 X and Y inputs

A4, A5 Common
outputs

c1 Coefficient
multiplier
input

B1 Coefficient
multiplier
output

B2 Initial
conditions

B3, B4, BS Amplifier
outputs

C2,C3 Amplifier
inputs (X1)

C4,C5 Amplifier
inputs (X10) _

C7 Spare socket

S1a COMMON

® @’

B6, B7 (link) Integrate with
nose gain of one
Integrate with

nose gain of ten

Fig. 3.2. This figure was incorrectly printed in Part 3
of the series.

B7, C6 (link)

)

MERSEY MICRO CLUB

A NEW group, called the Merseyside Mini/Micro Computer Club, has
got off the ground under the guidance of Science and Technology
Education on Merseyside (STEM). Local distributors have promised. to
help, in giving talks and demonstrating their products, as well as offer-
ing publicity.

Anyone who is interested in microprocessors and small computer
systems are very welcome to join, whether new to the world of com-
puting or with many years’ experience.

A varied programme is expected to include such subjects as kit
building, system configuration, games programs, programming in high
level language, business and operating systems.

For further details, contact: Martin Beer (Chairman), Merseyside
Mini/Micro Computer Club, 19 Abercromby Square, P.O. Box 147,
Liverpool University, Liverpool L69 3BX.

LATE NIGHT VIEWING

OLLOWING extensive equipment trials and evaluations, Marconi

Avionics Limited (a GEC-Marconi Electronics company) has won
an important contract from the Ministry of Defence Procurement
Executive for the development of a Visual Augmentation System for
RAF Tornado aircraft. The system, which is to be fitted to the Tornado
Air Defence Variant, will enable the crew to see a television picture of
the scene ahead, taken with a highly-sensitive low light camera system.

The Visual Augmentation System is being developed by the com-
pany’s Electro-Optical Surveillance Division at Basildon, England. It
will show details, to both the pilot and the navigator, of targets at
ranges well in excess of those which can be achieved with the unaided
human eye and at ambient light levels ranging from daylight to
starlight.

The new airborne system is an extension of the company’s highly
successful low light television systems which are widely used for
industrial, commercial and naval applications including surveillance,
target tracking and weapon aiming.
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T.SUTHERNS

IT is a regrettable fact that in these days of high labour costs
more and more people with no electrical knowledge
consider themselves competent enough to wire up plugs,
extension leads and the like. Many are incorrectly wired and
are, or may become, potentially lethal. Consequently, people
who use these sockets, e.g. anybody running a disco or
mending a friend’s TV are placed at risk. There is little point
in carefully “earthing” all the exposed metal if the socket has
no earth wire.

To check connections before touching anything is
obviously desirable but usually not possible as it is time
consuming and not very polite. One can quite easily check a
plug’s wiring by pretence of checking the fuse, but eyebrows
would be raised if you started removing the wall socket!

In disco work the problem is even more serious since
most discos contain much exposed metal. This will be
connected to the earth pin of the mains plug and hopefully to
a true earth. Any insulation breakdown or broken wire in the
equipment arising from vibration, damp or misuse—all very
likely—that connects a high voltage to a part of a chassis
will make the whole disco “live. The first person to touch a

1240

metal part will thus receive a considerable shock. Since his
hands are likely to be sweaty and hence conductive the
shock may well be fatal. However, despite the importance of
correct earthing there is rarely time to remove sockets and
even if time is available the results may be misleading. Just"
because a socket fs connected to an earth wire does not
mean that the earth wire is connected to earth!

In a recent case brought to the author's attention a
professionally wired school science laboratory lacked an
earth connection. Had a piece of equipment with a live to
chassis short been plugged in, then every metal case in the
laboratory would have become live. Fortunately the fault
was discovered before this happened and it was speedily
corrected. Furthermore, earths are subject to corrosion and a
socket known to be safe may become dangerous after a few
years.

Faced with this problem it was decided to design a tester
that would be small, simple, robust and above all quick to
use. The unit devised has been in constant use ever since.

THE CIRCUIT

As can be seen from Fig. 1 the circuit contains three
identical neon indicators. Each is designed to draw about
3-5mA from the mains, which ensures that floating earths
will be identified as such providing the live/earth cable
capacitance is less than about 50nF, which corresponds to
several kilometres of cable.

Fig. 1. Circuit diagram
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CONSTRUCTION

The unit is built into a standard 13A mains plug as shown
below. This requires ‘careful construction and removal of
some of the internal partitioning. When built and checked a
thin smear of epoxy resin should be applied to prevent
components moving.

it is necessary to shield LP3 from light generated by the
other neons. This may be achieved by paint or a small piece
of black pvc tape.

rfCOMP(lNENTS s 55

R1, R4, R6 33k (3 off)
R2,R3, RS 51k€2 (3 off)
LP1-3 90V neon {3 off)

All resistors $W 5% carbon
13A mains plug

POINTS ARISING

CHROMASONICS CATALOGUE (this issue)
Under regulators on page 5 the pin connections of the
T0O220 devices should be altered to the foliowing:
Positive—1 in, 2 out, 3 common.
Negative—1 common, 2 out, 3 in.

SOUND TRACK MONITOR (September 1978)
In Fig. 2 there should be a break between C2 negative and
TR1 emitter.
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USE

The plug is inserted into a socket for a few seconds and
the pattern of neons noted. The plug should then be
removed since it is not considered good practice to pass a
current between live and earth. |t is permissible in this case
because of the short duration’of the current and the safety
orientated use. A number of neon patterns may be obtained
and they are explained in Fig. 2. It should be emphasised,
however, that only one pattern is safe and that any glow
whatsoever in LP3 means the socket is dangerous.

The tester’'s simplicity makes it an aid that no DJ or
constructor could safely do without.

LP3 O = & ®
+ALL OTHERS
LPt 0] d ® @& FLICKERING
w oo | S <
NO EARTH BAD EARTH
SAFE DANGERDLS

Fig. 2. Neon patterns and indications

TV GAME CENTRE (July-August 1978)

In Fig. 2.1, S5 is shown incorrectly wired. It should con-
nect between Boundaries O/P and SEL B, and S1 between
SEL A and Boundaries O/P. D11 is 7.5V. Resistor R33 is
B.2kQ.

In Fig. 2.2, the lower pad on the p.c.b. for R36 is missing,
and so the component lead will have to be carefully soldered
directly to the track.

In Fig. 1, IC4{a) should be input—pin 6, and output—pin
7. Also S18 connects to IC1 pin 21, S17 connects to pin 20,
and S9 connects to pin 18.1C1 pin 1 goes to QV.
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SOACEWATCH

FRANK W. HYDE

THE USSR AND VENUS

In December there will be two nations in
operation at the same time on the planet
Venus. Under the Soviet programme for the
study of the planets and outer space, the first
vehicle of the new mission, Venus-11, an
automatic station, was launched on September
9th to continue the programme of exploration
of Venus. In the course of its journey it will
make studies of the solar wind, cosmic rays,
ultra-violet and X-rays from outer space.
Gamma-rays are also part of the programme.
The instrumentation of the vehicle is a joint
Soviet-French project.

Venus-11 was put into the inter-planetary
flight path from an intermediate orbit of an
artifical earth satellite. The spacecraft will
reach the vicinity of Venus in December. The
deputy director of the Academy of Sciences
Space Research Institute, said that “The first
flight of this kind was made in 1961, when
Venus-1 was launched from a heavy earth
satellite. Venus-4 made the first controlled des-
cent into the Venusian atmosphere.”

This mission was recognised as a suitable
basic structure and has since been adopted for
other flights. The present United States
programme follows this pattern. Previous
flights of both American and Russian
spacecraft have resulted in extensive data
about the atmosphere and the surface struc-
ture of Venus. Along with the discovery of the
nature of the atmosphere was the fact that
Venus has no measurable magnetic field.
Later Venus vehicles, Venus-5 and Venus-6,
made simultaneous measurements at different
points. In 1975 Venus-9 made a soft landing
and sent back details of the Venusian surface.
The landing craft from Venus-10 landed on
the surface, sending back a picture of another
part of the planetary terrain.

The American programme already under
way as described in previous Spacewatch
issues has now reached its decisive stages.
With the Russian Venus-12 launched on Sep-
tember 14th, four vehicles are due in the

vicinity of Venus in December. The United
States will in fact have six operative vehicles,
four of which will enter the Venusian
atmosphere and descend to various levels
including the surface. The programmes so far
undertaken by both the Soviet Union and the
United States have followed similar patterns.
Such a spectacular event as the one to take
place in December this year is indeed a
milestone of the greatest technical skills
applied to extra-terrestrial exploration.

METEORITES
At a Conference in Sudbury, Ontario, Dr
John Wood of the Harvard-Smithsonian Cen-
ter for Astrophysics at Cambridge,
Massachussetts, stated that his findings in-
~dicated that the most probable origins of
meteorites was asteroidal bodies. Dr Wood
finds that the bodies that most nearly fit the
facts are asteroids of the order of tens of
kilometres in diameter. He suggests that cer-
tain asteroids acquired molten cores from
aluminium-26 decay, differentiated into iron
core and stony shell and cooled quickly
through the upper temperature levels. All this
violently overturns the traditional theories.

NEW PLANETOID

The Soviet Institute of Theoretical
Astronomy has registered a new asteroid
which has been named “Constitution”.

A HUNDRED DAYS IN ORBIT

A new record for a stay in space was made
when Vladimir Kovalyonok and Alexander
Ivanchenkov celebrated their hundredth day
in space. September the 21st is a fitting date
for that to have been accomplished. They have
suffered no serious discomfort and together
with other long term astronauts show no long
term adverse effects of the long residence in
the weightless condition. This is the general
view of all those engaged in the medical and
biological studies of such effects. However,
one Soviet doctor has declared 120 days as
the limit of human endurance. There does not
appear to be much support for the idea. No
doubt confirmation or otherwise will be
provided in the near future.

The two record breakers did not use the
first aid kit much during the period of 100
days, preferring to “buck themselves up” with
a tonic drink made from eleuthera bark.

COMMUNICATIONS
SATELLITES

On the 14th September Britain became one
of the 16 countries committed to establish the
European communications satellite system by
the middle of the next decade. New wave
lengths will be used and the method will be
digital. The result of this will be to ensure not
only a greater number of channels of opera-
tion but also better quality of long distance
transmissions. Use will be made of the higher
operational frequencies, 11 to 14 Gigahertz
band, a little used band at the present time. Up
till now the 4-6GHz band has been the most
popular. Each year has, however, seen an
almost regular doubling of traffic. The higher
band and digital transmission will enable

narrower bandwidths as well as improved -

levels of distortion.

LANDSATS SURVEY THE SEA

The multispectral scanners of the Landsats
1 and 2 have been turned onto the Indian
Ocean. In a collaboration effort the Cousteau
Society and the Mapping Agency of the
United States have investigated the possibility
of using satellite imagery for shallow water
surveys. Present charts of the Chagos
Archipelago are based on an 1837 survey by
ship.

The Landsat surveys show a number of dis-
crepancies. Some very dangerous reefs were
shown to be up to 15 kilometres from the posi-
tions shown on those charts. In one area a
new reef was discovered. It was more than
eight kilometres long and in an area shown by
the charts to be safe and deep water. This dis-
covery was instantly radioed to all shipping
centres and new charts quickly prepared.

This highlights the importance of the
system and provides a quick method of check-
ing charts and changes that have taken place.
It also has the advantage of freeing small sur-
vey ships for other work such as the location
of small navigation hazards.

SOME SPACE FACTS

At the end of August this year the total
number of successful launches of spacecraft
reached a total of 2,300 since the first Sputnik
which heralded the space age. Of these vehi-
cles 40 per cent came from the United States,
55 per cent from the Soviet Union and 5 per
cent from other States. Of the 1,275
spacecraft launched by the USSR, 83 per cent
were research satellites, three per cent were
manned flights and two per cent were
launched in co-operation with other States.

A DESIGN FOR A MAN-MADE
CITYIN SPACE

Stanford University and Ames Research
Centre (controlled by NASA) are both becom-
ing more and more occupied with the idea of
designing a protective environment. This
would be large enough to support about
10,000 people. One of the main difficulties is
the adaptation of the human body, the mind
too, in a cosmic environment. The tendency in
all such speculative design is to model on the
known existence and build the new in a similar
shape to the old. The predisposition to in-
troduce artificial gravity is one of the common
additives to such designs.

The shape that has been considered viable
is a doughnut design which optimises the sur-
face area/space ratio. It is claimed that an
artificial community with simulated conditions
akin to those on earth could be a viable crea-
tion. This scarcely seems like progress or a
desirable substitute. To build in the stresses
and strains of existing life style is surely the
prostitution of technology. Rather would it not
be reasonable to develop genetically the body
or carrier for a new age and environment.
Adaptation so far has not been difficult for
astronauts. What can be achieved with one or
two people together surely can be done with
communities. In the size of space environment
envisaged, only mental adaptation would be
imperative, all else would follow. If no real
desire exists to reach out, it is better to leave
well alone and stagnate instead of progress.
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The Sinclair PDM35.
A personal digital mulhmeter foronly £2995

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It’s got all the functions and
features you want in a digital
multimeter, yet they’re neatly
packaged in a rugged but light
pocket-size case, ready to go
anywhere.

The Sinclair PDM35 gives you
all the benefits of an ordinary digital
multimeter - quick clear readings,
high accuracy and resolution, high
input impedence. Yet at £29.95
(+8% VAT), it costs less than you'd
expect to pay for an analogue meter!

The Sinclair PDM35 is tailor-
made for anyone who needs to make
rapid measurements. Development
engineers, field service engineers,
lab technicians, computer specialists,
radio and electronic hobbyists will
find itideal.

With its rugged construction
and battery operation, the PDM35 is
perfectly suited for hand work in the
field, while its angled display and
optional AC power facility make it
just as useful on the bench.

What you get with a PDM35
31/ digit resolution.

Sharp, bright, easily read LED
display, reading to +1.999.
Automatic polarity selection.
Resolution of | mV and 0.1 nA
(0.0001 4 A).

Direct reading of semiconductor

forward voltages at 5 different currents.

Resistance measured up to 20 M1 1.
1% of reading accuracy.
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Operation from replaceable battery
or AC adaptor.

Industry standard 10 M () input
impedance.

Compare it with an
analogue meter!

The PDM 35% 1% of reading
compares with 3% of full scale fora
comparable analogue meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve Il mV
against around 10 mV fora
comparable analogue meter — and
resolution on current is over 1000
times greater.

The PDM35s DC input
impedance of 10 M (1is 50 times
higher than a 20 ki1/volt analogue
meter on the 10 V range.

The PDM35 gives precise
digital readings. So there’s no needto
interpret ambiguous scales, no
parallax errors. There’s no need to
reverse leads for negative readings.

. There’s no delicate meter movement
to damage. And you can resolve
current as low as 0.1 nA and measure
transistor and diode junctions over
5 decades of current.

Tunderstand thatif I am not completely
satisﬁed with my PDM 35,1 may return 2
it within ten days for full cash refund.

Please send me (qty) PDM 35(s)
@ £32.35 (incl. VAT each................... L
(qty) De-Luxe carrying cases
I @ £3.24 (incl. VAT) each............ccenns £
—__{qty) AC adaptor(s) for 240V
power @ £3.24 (incl. VAT each........... S
I Post and packing (please add)............. £0.65
Ienclose cheque/PO made payable
l to Sinclair Radionics Ltd for
(indicate total amount)....................... £

To: Sinclair Radionics Ltd, London Road StIves, Huntingdon, Cambs PE17 4H].

0,
Technical specnf1«:ﬂnonl+8/0 VAT
DC Volts (4 ranges)
Range:1 mV 1o 1000 V.
Accuracy of reading 1.0% X | count.
Note: 10 M (1input impedance.
AC Volts (40 Hz-5 kHz)
Range: 1 Vo 500 V.
Accuracy of reading: 1.0% = 2 counts.
DC Current (6 ranges)
Range: 1 nA to 200 mA.
Accuracy of reading: 1.0% % 1 count.
Note: Max. resolution 0.1 nA.

Resistance (5 ranges)

Range: 111 to 20 My,

Accuracy of reading: 1.5% =+ | count.
Also provides 5 junction-test ranges.
Dimensions: 6 inx 3inx 1 2in.
Weight: 62 oz.

Power supply: 9 V battery or
Sinclair AC adaptor.

Sockets: Standard 4 mm for
resilient plugs.

Options: AC adaptor for 240 V

50 Hz power. De-luxe padded
carrving wallet. 30 kV probe.

The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world-firsts - from
programmable pocket calculators
to miniature TVs. The PDM35
embodies six years’ experience in
digital multimeter design, in which
time Sinclair have become one of
the world’s largest producers.
Tried, tested, ready to go!

The Sinclair PDM35 comes to
vou fully buily, tested, calibrated and
guaranteed. [t comes complete with
leads and test prods, operating
instructions-and a carrving wallet. And
getting one couldn’t be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount (usual 10-day
money-back undertaking, of course),
and send it to us.

Sinclair Radionics Ltd, London Road,
St Ives, Huntingdon, Cambs., PE17 4H],
England. Regd No: 699483,

&. sirciEir|
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VALVE MAIL ORDER CO.

Climax House
Fallsbrook Road, London SW16 6ED

SPECIAL EXPRESS
MAIL ORDER SERVICE

NO DISCO SYSTEM IS
COMPLETE WITHOUT...

ROPEUGHTS Ropelight kits now available from
Roger Squire’s — 22 feet long, 4 channel, including Tube,
Bulbs and Multipin connectors These ropelights are
ex-demonstration stock and will require seme bulb
replacement — we will supply 20 spare bulbs free with your
kit Additional sets ot 20 bulbs cast £4 86 each

BULGIN OCTAL PLUGS |
AND SOCKETS

Price when new £39.00
OUR PRICE ONLY £16.20
{P&P £1.00 each) Please note: ropelight
kits are available only by Mail Order

PIEZO HORNS:
FANTASTIC SPECIAL OFFER

REA
gl?fcgngmcssm: ERATIES There’s always hundreds of Bulgin

Tweeters for your disco. PA Octal multiway plugs and sockets in stock at
system or Hi-Fvi, Frequency range 5K-20K Roger Squire's. Each pin rated BA. Perfect for

No X over required. They can be used in your Sound to Light System. P5§2 SOCKET

any PA system up 10 100W. Why pay more? £0.65 (P&p 3sp) Pss1 PLUG £1.84 (Pap 3sp)
OUR PRICE ONLY £4.99 each (P&P 35p each)  Carriage on 10 or more nominal £1.00 Also available

6-way multicore cable (6 Amps per core).ex stack
PROJECTORS

£0.65 per ‘mene. Please phone for carriage quote
SQUIRE MULTIFECT 150 10“ ﬁ SOLAR 250
—including rotator and effects < Twe

{ Utilising a 250W
wheel. A truly versatile projector | OFF

Quartz-lodine bulb
which uses a powerful 150W il giving brilliant
Bd Tungsten bulb, all effects light output, this
attachments simply slot in ready for use - ﬂ projector is fan-
A BARGAIN AT £40.50 (pep ¢ 1 00) free standing or ceiling mounted
Dual effect system for stunning versatitity

PLUS MANY DISCO ACCESSORIES Rotators are extra. Huge choice of special
£ All Roger Sguire's shops have a effects and attachments!' NOW QNLY
g K, service department which carries large £70.20
stocks of DISCO SPARES & ACCESSORIES {P&P £2.00)

Pz, For example Fane and H H Oisco Speakers
12" and 15" BSR and Garrard decks
at discount prices Plugs, etc etc

Roger Squire’ pisco Gear

Send Mail Orders to: Roger Squire’s Mait Orders, Barnet Trading Estate. Park Road, Barnet, Herts ENS §SA
01-441 3527 (Hotline} 01-441 1919 (Switchboard)  Open: Mon-Fri. 8-5.30

Personal callers: ROGER SOUIRE'S DISCO CENTRES

LONDON: 176 Junction Road, Tufnell Park, N19 500, 01-272 7474 Open from 10-5 Tues-Sat
BRIﬁTUL'Sl 25 Chsu'vch Road, Red&eld, Bristol’v?gs SJRbg]Z 22 155%57560 [1:‘0~8 rl&ds e
MANCHESTER: 251 Deansgate, Manchester 4EN. -8317 osed Mondays J

Plus sockets, Fuses,

CRESCENT RADIO LTD.

1 ST. MICHAELS TERRACE,
WOOD GREEN, LONDON, . 01-888 4474
N22 4SJ (MAIL ORDER DEPT.)

TELESCOPIC AERIAL 3 KILOWATT PSYCHEDELIC
B Section Telescopic Aerial LIG HT co NTROL UNIT

Length. extended: 96 cm, (374") 1000W lighting per channel, max. )
Length, closed: 16 cm. (64" A 3 channel sound to light unit housed in a
Nut and bolt fixing at base of aerial. robust metal case, with a sensitivity control
Only 70p each + 124% VAT for each channel i.e. Bass, middle and treble.

Full instructions make this unit easy to
connect to your present amplifier.

. ve S.A.E. for spec. sheet.
FLIP! Still only £20.00 + 8% VAT.

AN ELECTRONIC Evssrz5|dm OF TWO-UP
R N VENS.

We supply a complete kit of parts which POWER SUPPLY UNIT

includes a strong case and attractive frqm PP1 — switched 3. 4%, 6, 7%. 9 and 12 volts
panel to give the finished game a long life at 500mMA. with on/off switch and pilot light.
and professional appearance. Size: 130 x 55 x 75mm a. 'me.

Full assembly instructions are supplied. ‘If Qur Price: £6.00 + 8% V.
you can solder you can make this great game.’

An ideal first project to introduce you to R

dlectonics. © " SIX-PIECE [ |
ot only wili - " start you on a great

hobby but you will own a 'game which will MINIATURE ]

amuse you and your friends for hours. 12

Complete Kit: £5.25 + 8% VAT SCREWDRIVER

Post Free! SET

Six precision screwdrivers in
BARGAIN LOUDSPEAKER a hinged plastic box. Blade
S%(;d'znans §” 8 ohm long throw heavy duty sizes: 0-8mm. 1-4mm. 2mm.

R : b b ,

A fa R : . 2.4mm, 2-9mm, 3-8mm.
Mounting plate is integral with L/S chassis e P L
and has fixing holes w?(h centres spaced at Our Price: £1.75 + 8% VAT

51" (diagonally) ’
Only £5.00 + 123% VAT. PIEZO ELECTRIC HORN
UNITS
High Quality, High Power Tweeter. No Xover
2 WAY 8 OHM e e L R
HEAVY DUTY XOVER. Olur Price: £6.50 + 8% VAT

-

A 2 way 8 ohm H/D Xover suitable for L/S
systems up to 100W. Input via screw ter-
minals. Fitted with a 3 position "HF LEVEL' BARGAIN TRANSFORMER
switch which sslects either Flat, —3dB or 240V Primary 12—0—12V 500maA sec.

~6d8. A . size: 60 x 4 . Fixi
Bur now while stocks last! c.?,ﬁ',’;’; 7stl',lr?1m_6 X 40 x 50mm. Fixing
Only £3.00 + 8% VAT. Price: £1.50 + 8% VAT.

fp tp B fp £p £

AA119 .10 | BCY70 -15 | *MPSAS56 026 | *zTX550  0.16 | 7405 16

AAY30 .27 [ BCY71 -17 | *"MPSUO1 136 | IN914 -05 | 7406 40

AAY32 .42 | BCY72 -13 | *MPSUO6 048 | ING16 -07 | 7407 40

AAZ13 .18 [ BCZ11 50 | *MPSUS6 0.49 | 1N4001 -06 | 7408 20

AAZ15 .34 | BD115 045 | N -45 | 1N4002 06 | 7409 20

1 .27 { BD121 1.20 | NKT401 2.00 | 1N4003 -07 | 7410 18

AC107 .60 | BD123 1.20 | NKT403  1.73 | 1N4004 -07 | 7412 26

AC125 .20 | BD124 1-30 [ NKT404 173 | 1N4QO5 -08 | 7413 32

AC126 .20 [ BD131 35 | QA5 -95 | 1N4006 -08 | 7416 32

AC127 .20 | BD132 -38 | OA7 -65 | 1INAQO7 09 | 7417 32

AC128 .20 | BD 135 -34 | OAI0 -60 | 1N4009 -08 | 7420 17

ac149 .25 | BD136 -34 | 0A47 .14 | 1N4148 06 | 7422 20

AC141K .36 | BD137 -35 | OA70 -30 [ IN5400 -13 | 7423

\AC142 .20 | BD138 -40 | 0A79 -30 | 1N5401 13 | 7425 30

AC142K .30 | BD139 -43 | 0AB1 -30 | 1S4 -04 ( 7427 30

AC176 .20 | BD140 -44 | OA85 -30 | 15920 -07 | 7428

AC187 .20  BD144 -00 | OA90 -08 | 15921 -07 | 7430 17

ac188 .20 | BD181 1.10 | 0a91 08 | 2G301 -00 | 7432 30

ACY17 .85 | BD182 118 | 0a9s 08 | 2G302 1-00 | 7433 36

ACY18 0.80 | BD237 .40 | 0A200 .09 | 2G306 110 [ 7437 32

ACY19 0.75 | BD238 -65 1 0A202 -09 | 2N404 1.00 | 7438 32

ACY20 0.70 | BOX10 91 | OA211 1.00 | 2N696 -25 | 7440 8

ACY21 0.75 | BDX32 200 | 0AZ200 1.00 | 2N697 -25 | 744 1AN 85

ACY39 1.50 | BDY20 1.25 | 0AZ201 100 | 2N698 -30 | 744 72

AD149 .70 | 8DY60 1.50 | 0AZ206 1.00 | 2N705 -20 | 7447AN 90

AD161 .45 | BF115 .26 | 0AZ207  1.00 | 2N706 16 | 74 8

AD162 .45 | BF152 -18 | OC16 2.00 | 2N708 -20 | 7451 18

AF106 .45 | BF153 -20 | 0C20 2.50 | 2N930 -20 | 7453 118

AF114 .35 | BF154 17 | 0C22 250 | 2N1131 -28 [ 7454 .18

AF115 35 | BF159 -23 | 0C23 2.75 [ 2N1132 -28 | 7460 .18

AF116 35 | BF160 116 | OC24 3.00 | 2N1302 -35 | 7470 35

AF117 35 | BF167 .20 | OC25 090 | 2N1303 -35 | 7472

AF139 a0 | BF173 -20 | OC26 0.90 | 2N1304 -45 | 7473 36

AF186 20 | BF177 -24 | OC28 2.00 { 2N1305 -45 | 7474 40

AF239 0.45 | BF178 -24 | OC29 2.00 | 2N1306 -850 [ 7475 .54

AFZ11 75 | BF179 -25 | 0C35 1.50 | 2N1307 -50 | 7476 .40

AFZ12 2.75 | BF180 -30 | OC36 1-50 | 2N1308 -85 | 7480 -65

ASY26 .40 | BF181 .30 [ OC41 0-80 | 2N1309 )-55 | 7482 .75

ASY27 .40 | BF182 -30 | OC42 0-75 | 2N1613 -25 | 7483 -90

ASZ15 1.25 | BF183 -25 | 0C43 -25 | 2N1671 g 7484 1

ASZ16 1.25 | BF184 -25 | 0C44 -60 | 2N1893 025 74 .35

ASZ17 1-25 | BF185 125 | OC45 -55 | 2N2147 1.75 52

ASZ20 1.0 | *BF194 08 | OC71 155 | 2N2148 1.65| 7491AN 80

ASZ221 2.00 | "BF195 09 1 0C72 -65 | 2N2218 25| 749 60

*AU110 1.70 | *BF196 10 | 0C73 00 | 2N2219 24| 7493

*AU1T13 1.70 | *BF197 12 | 0C74 65 | 2N2220 18| 7494 80

*AUY 10 .70 | BF200 27 | OC75 65 | 2N2221 18| 7495 72

*BA145 .13 | "BF224 20 | OC76 .55 | 2N2222 18| 7496

*BA148 .13 | BF244 28 | 0C77 -20 | 2N2223 75| 7497 3.00

BA154 .09 | BF257 24 1 65 | 2N2368 17| 74100 1.50

BATHS .10 | BF258 28 | OC81Z 20 | 2N2369A 21| 74107 45

BA156 .09 | BF259 32 | OC82 65 ( 2N2484 20| 74109 70

BAW62 .05 | BF336 30 | 0c83 -85 | 2N2646 65| 74110 50

BAX13 .06 | BF337 -30 | 0C8a -85 | 2N2904  0-26 74111 .70

BAX16 .09 | BF338 -31 | oc122 -80 | 2N2905 .25 [ 74116 75

BC107 .12 | BFS21 .96 | 0C123 1.75 | 2N2906 -21) 74118 1-00

BC108 12 | BFS28 23 | OC139 2-25 | 2N2907 2174119 1.50

BC109 -13 | *BFS61 .20 | OC140 275 | *2N2924 -21 | 74120 0-83

*BC113 12 [ *BFS98 -20 | OC141 3-25 | *2N2925 02274121 040

*BC114 .13 | BFW10 .85 | OC170 1-00 | *2N2926 14 | 74122 0-60

*BC115 14 | BFW11 .65 | 0C171 100 | 2N3053 25| 74123 1.00

*BC116 115 | BFX84 .22 | 0C200 1-50 | 2N3054 -50 | 74125 0-55

*BC117 0-17 | BFX85 .23 | 0C201 1-76 | 2N3055 -70 | 74126 0-55

+8C118  0.10 | BEX87 .21 | 0C202 1.75 | 2N3440 -60 | 74128 0.60

BC125 0.16 | BFx88 .21 | 0C203 1.75 | 2N3441 -80 | 74132 070

*BC126  0-20 | BFY50 .26 | 0C204 2.50 | 2N3442 101 74136 0.55

*BC135 0-14 | BFY51 .26 | 0C205 2.50 | 2N3525  0-80| 74141 0-8

*8C136 15 | BFY52 .26 | 0C206 2.50 | 2N3614  1.50| 74142 2.3

*BC137 .15 | BFY64 .26 | OC207 175 | *2N3702 011 74143 2.5

*BC147 -09 | BFY90 25 | OCP71 1.25 | *2N3703 0-13| 74144 2.5

BC148 .08 | BSX19 0.21 | ORP12 0.75 [ *2N3704 013 74145 09

*BC149 -09 | BSX20 0-20 | "R200BB 175 | *2N3705 013 74147 2.0¢

*BC157 .09 | BSX21 0-20 | *R2009 2-25 | *2N3706 0-13| 74148 1.76

*BC158 .08 | BT106 1.25 | "R2010B  1-75 | *2N3707 013! 74150 1.60

*BC159 110 | BTY79/4 3.19 | T1C44 0-30 | 2N3708 010 | 74151 0-85

*BC167 112 | *BU205 175 | T1C226D 1-20 | 2N3709 013 | 74154 1.75

BC170 .11 | *BU206  2.25 | T1L209 020 [ 2N3710 010 73155 085

BC171 .10 | *BU20B 200 | *T1P28A 041 | 2N3711 0-10| 74156 0-85.

BC172 .10 | BY100 -45 | *T1P30A 044 | 2N3771 1.75] 74157 07

BC173 112 | BY126 14 | T1P31A -45 | 2N3772  2-00| 74159 21

BC177 -16 | BY127 15| T1P32A -48 | 2N3773 300| 74170 2.3

BC178 -14 | BZX61 18 | TIP33A -89 | 2N3819 03674172 4.40

BC179 -16 | Series T1P34A 73 | 2N3820 04574173 1.4¢

BC182 -11 | BZYBS 013 | TIP41A 0-63 ( 2N3B23 05574174 1.5

BC183 -10 | Series T1P42A 7 *2N3866 0-72| 74175 0-90

BCi1B4 -11 | CRS1/05 .45 | T1IP2955 ©-67 | *2N3904 0-13| 74176 110

BC212 -13 | CRS1/30 -80 | T1IP3055 56 | "2N3905 013 74178 1.25

BC213 -12 | CRS3/05 .45 | *T1S43 45 | *2N3906 01374179 1.25

BC214 .15 | CRS3/40 .76 | *ZS140 25 | *2N4058 014 | 74180 11

BC237 .09 | CRS3/60 90 | *ZS170 13 | *2N4059 010 74190 1.5

BC238 112 [ GEX66 150 | "Z5178 “2N4060 0-12] 74191 1.5

BC301 .25 | GEX541 75 | *2S271 23 | "2N4061 -12 | 74192 1.3!

BC303 -24 | GJ3M .75 | *2S278 67 | *2N4062 -13 | 74193 1.35

BC307 .30 | GJ5M 75 | *ZTX107 11 | *2N4124 15| 74194 1.2

*BC308 .10 78 | *ZTX108 10 [ *2N4126 0-15| 74195 1.0

*BC327 .20 | GMO378A 1.75 | *ZTX109 12 | *2N4286 74196 1.2

*BC228 .18 | *KS10 045 | *ZTX300 012 | *2N4288 022] 73197 1.1

*BC337 .18 | MJE340 80 | *ZTX301 13 [ *2N4289 024 74198 22

*BC338 117 | MJE370  1.17 | *ZTX302 015 | *2N5457 035 | 74199 225

BCY30 1.00 | MJE371 061 ( "ZTX303 117 | *2N5458 -35 | *76013N  1.75

BCY31 1.00 | MJES20  0:52 | °ZTX304 -19 | *2N5459 035

BCY32 1.00 | MJES21  0.55 | *ZTX311 12

BCY33 .90 | MUE2955 1.25 | *ZTX314 .20 | INTEGRATED

BCY33 .90 | MJE3055 0.7 | *ZTX500 0.13 | CIRCUITS A

BCY39 .00 | "MPF102 0-30 | *ZTX501 -14 | 7400 .16 | Ptugs in socket

BCY40 00 | *"MPF103 030 | *2TX502 -16 | 7401 )-16 | —low protile

BCY42 025 [ *MPF104 030 | *ZTX503 017 | 7402 116 [ 8pnOIL  0-15

BCY43 0-25 | "MPF105 0.30 | *ZTX504 -20 | 7403 -16 [ 14pn DIL  0-15

BCYS58 0.16 |'*MPSAO6 0.24 | *ZTX531 0.20 | 7404 117 [ 16 pn DI 0-97

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.

Valves, Tubes and Transistors - Closed Saturday|pyices correct
Terms C.W.O. only - Tel. 01-677 2424-7 )
Quotations for any types not listed S.A.E. when going

Post and Packing 25p per order +8% V.A.T. to press
items marked * 12}%

| 'P&P’ orders up to £5, Add 30p.
Access Orders £5-£10, Add 50p.
All orders over £10 post free!
Please add V.A.T. as shown.
i J S.A.E. with all enquiries please.

Parsa;al callers welcome at: 21 GREEN LANES, PALMERS GREEN, N.13.

BARCLAYCARD
VISA
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£12-all

INGLUSIVE

The Complete Stereo Amplifier Kit is £10-95
plus £1-55 post and packing.

This exclusive offer to P.E. readers, is an opportunity to buy a
10 watts per channel stereo amplifier kit which is suitable
for use with a ceramic cartridge. The amplifier utilises proven
Mullard modules and is available at a very competitive price.

The amplifier kit comes complete with instructions and in-
cludes: a Mullard LP1183 stereo preamplifier module, two
LP1173 power amplifiers with integral heatsinks, a 24V 2A
power supply, Zobel networks, front and back mounting
panels, a finished fascia panel, all control potentiometers
(bass, treble, volume and balance), switches, sockets, wire,
and an easily assembled wrap around cabinet to house the
finished unit.

Practical Electronics  December 1978

I e e e e — e - —————————— el |
To: RTVC (P.E. Offer) :
21D High Street, Acton, London W3 6NG :

Mail order only :

Please send me. . . ... kit/s at £12-50 (£10-95 plus |

£1.55 for p&p) :

1

| enclose P.O./Cheque No......... Value........ i
Name . .. .. ... .
AAAresSs . ouv. aimigrafet =5 -osgmaarm o g nmg

Please allow 28 days for delivery
OFFER CLOSES WEDNESDAY JANUARY 10th

Please complete both parts of the coupon in BLOCK CAPITALS

From: RTVC (P.E. Offer) H
21D High Street, Acton, London W3 6NG 1
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Mark A.Sawicki wm.sc.(eng) Alex. Kowalewski

NTIL now there has been no device which fills in the
space between foot pedal effects and the incredibly
expensive guitar synthesisers such as Roland, Arp and o
the Synthi Hi-Fli. Consequently the Guitar Sound Multi- i D
processor was designed to fill in the gap.
Some of the effects available are indicated opposite.
These are of course variable and are only representative of
what can be commonly achieved using the processor. By I Z 2k
simple control manipulation it is possible to augment these,
for example, to produce repeating echoes, rotary sounds, %
adding a metallic quality to the phaser effect or even
computer voice sounds. To aid in achieving these a table of
panel control settings is given in the final part. W\
To simulate the effects available with this unit one would f 2
have to rig up about six or seven separate effects units in a X [2,) /\ﬁﬂj
complex spaghetti network. The whole processor is based
around a charge transfer device which processes incoming P’ i
signals by varying delay times. Fig. 1 shows a fragment of a / { ~
charge transfer unit such as the one used in this project. The R "
device used is the Reticon SAD-1024 which is a dual / =l C
analogue delay line, comprising two chains of 512 MQS 4 i !
transistors and storage capacitors arranged in a bucket / )

brigade configuration.

THE CHARGE TRANSFER DEVICE

Charge Transfer Devices form a fairly new family of
integrated circuits which have only recently become cheap y
enough and available enough for the amateur to use. Charge P - ( =
transfer is the key to their operation, as the device samples t
an analog signal and shunts the samples along from cell to
cell, just like a bucket brigade moving water. Indeed this \‘Lb
analogy is so popular that the two types of CTDs are called l
Bucket Brigade Devices (BBDs) and Charge Coupled
Devices (CCDs) respectively. Their relative merits lead to
slightly different applications on the basis of price and com- b
plexity.

*Cover shows Mike Rutherford from Genesis
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Fuzz

This is a particularly simple and well-known effect
implemented by symmetrical clipping of the signal. The
result is to harden the sound by introducing very large odd-
harmonic distortion.

Tremolo
Periodic modulation of the amplitude of a signal produces
the well-known effect which, once implemented using a
lamp and photo resistor is now achieved by variable gain
amplifiers.

Vibrato
This effect is produced by a periodic variation in the pitch of
a signal at a fairly slow rate (about 4Hz to 16Hz). In the past
unreliable mechanical devices had to be used but the
variable delay produced by a bucket brigade device provides
an ideal solid-state solution.

The change in pitch occurs since the rate at which the
signal exits is different from that at which it enters the
device.

Flanging

Flanging gives a spacey sound as though the sound had
travelled down a long tunnel. This is caused by passing the
signal through a comb-filter, that is regularly spaced minima
in the response.

In flanging, the minima are harmonically related while in a
“phaser”, which produces a similar but less profound effect,
they are not. To obtain the full effect the notch spacing is
varied periodically with time by using a variable delay circuit.

In the past, tape recorders had to be used to obtain the
delay so that the effect was impractical when playing live.

Reverberation

This is the decaying multiple echo audible in concert halls
and large rooms. Before the advent of solid state delay, the
effect could only be produced by use of tape recorders or
delicate and accoustic feedback-prone spring lines. The
delayed signal is attenuated and fed back additively to
obtain “reverb” which as opposed to “echo” only utilises
short delays.

Practical Electronics December 1978

Let's look at the BBDs sirice this is the device used in this
project. Going back to our analogy, in Fig. 1 the buckets are
capacitors, the firemen are MOSFETs and the fire-chief is a
two phase clock oscillator.

The two clocks (8,and 9,) are simply in antiphase and are
non critical in terms of mark-space ratio and rise time as
long as they do not overlap. Each time @, is high, the first
MOSFET turns on, and capacitor C_is charged to the input
voltage. @, then goes low, freezing the voltage on C,and 9,
goes high turning on the third device. This combined with
the second in the so-called tetrode configuration, discharges
C. into C, so that the voltage which was on C_is now on
C,—the action is like a switch buffered by a unity gain
amplifier. On the next transition, @, his high, taking a new
sample and putting the previous one on C,—there are thus
two “buckets’” per sample cell.

With the clock instructions, and pursuing the analogy, the
bucket filling continues down the line (n cells) until the last
bucket contains the same charge quantity as was present in
the first bucket at the commencement of the sequence.

Fig. 1. Section of SAD 1024 equivalent

SCHEMATIC

Fig. 2 shows a complete block diagram of the sound
processor. Block 1, the pre-amp, is required to maintain the
output from the processor at a suitable level to drive any
popular type of ancillary equipment, Block 2, the input low
pass filter, is required to limit the input bandwidth with a
sharp professional roll off. Delays are matched such that the
cut off frequency is approximately 0-3 times the clock fre-
quency giving a band below the Nyquist frequency of 0-5
times the clock frequency.

Prototype Sound Multiprocessor.
Note the easy accessibility of all
controls to the performer
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CALIBRATED AT -20, 0, +3Vu

VU
DRIVER
! REVERS
DELAY
100kA
1 ] i
LOW PASS DELAY
FILTER N BLOCK
lii) LOW PASS
= SUMMER 56 FILTER orp
2 it} —4 3 4 O si6naL
7
CUTADGRIFREQUENCY VRE (b) PHASER/ FLANGER/
DEFINED AS 20kHz o iy
CUT OFFS: 10kHz < 1okn {a)VIBRATO. SAME CUTOFF
5kHz A FREQUENCIES
2kHz 10k AS 2
500Kz
7 7.
RS SWITCHABLE DELAY
il 1
100k cLocK _I_m :
SYSTEM
PROVIDES
SYMMETRICAL MODULATION 5
CLIPPING OFFSET
8 100kn A | FHASER! VIBRATO
[DISABLED VRE e I—o REVERB g
VR2 BY A" ) 57
e FUZZ ]
DEPTH MODULATION SPEED
4 100kN

Fig. 2. Block diagram of the Sound Processor

Table 1 shows the frequency to delay time configurations.
Roll off is 36dB/octave giving approximately 20dB rejection
at the Nyquist frequency.

Table 1.

Filter Frequencies Clock Frequencies Delay Times
20kHz 60kHz 4.27ms
10kHz 30kHz 8.53ms

5kHz 15kHz 17:07ms

2kHz 6kHz 42.-67ms

- 500Hz 1.5kHz 170-67ms
= + 15V

TR3
BC109C

Ci !
LTuF {51

Z
01 2x1IN&1LB 1

R4O
e

{SK1}

100kN 0-22pF

RS
4-7TMN

L |

D2
R9 & VR VR2
50kn0 22k
680k0
0-047pF [GAN] FUZZ
v (eam) ruzz
7. 7.

Fig. 3. Circuit of preamplifiers and fuzz
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Block 3, the input summer, derives a proportion of
the delayed signal for reverberation and phaser (flanger)
reinforcement.

Block 4, the delay block based on the SAD1024 bucket
brigade, provides a clock controlied delay where:

256
f(clock)

Block 5, the clock system, provides the delay block with
suitable clock frequencies for controlling the amount of
delay. The clock system has a frequency range of 1-5kHz to
60kHz.

The frequency modulation is produced by a triangle
oscitlator built on a pair of popular 741 op-amps, with
variable frequency and modulation depth, individually
adjustable to suit your requirements.

Block 6 is the output summer which determines phaser
depth and controls the amount of reverberation fed through
with the original signal.

Block 7 is an output low pass filter similar to block 2, giv-
ing a low impedance output and smooths the output by
removing the sampling steps. Its cut-offs can be selected to
match the input filter and delay settings.

Block 8 is an optional fuzz effect employing a pair of tow
cost silicon diodes providing standard symmetrical clipping.

seconds

Time delay =

PRE-AMPLIFIER AND FUZZ

Fig. 3 shows the complete circuit diagram of the pream-
plifier. It is comprised of a constant current section, with a
BC109C and BC159 in a common emitter configuration,
and another BC109C as an emitter follower. The gain of the
pre-amp is determined by VR1, the minimum gain being
about 7 and the frequency response being approximately
7Hz to 20kHz. The optional fuzz effect is produced by two
diodes connected back to back for symmetrical clipping of
the incoming signal waveform, and its level is adjusted by
means of VR2. The whole pre-amplifier is mounted on the
main board as can be seen in Fig. 5.
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Fig. 4. Printed circuit of main board
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COMPONENTS . ..

Resistors

R16
R17-R18
R19
R20-R24
R25
R26-R29
R30-R32
R33
R34
R35-R37
R38
R39
R40-R41
R42-R43
R44-R45
R46-R47
R48-R51
R52
R53
R54-R55
R56-R57

24k

18kQ2

47k
100kQ
4-7MQ (3 off)
1MQ
680kN2

1kQ

47kQ
100k
47kQ
100kQ2

10Q

33kQ2

1k (2 off)
33kQ
100k {4 off)
33kf2
100kQ2 {4 off)
33k (3 off)
72kQ

25k
100k
270kQ2
100kQ2
8.2kQ2
100kQ
100k02
8-2kQ2
100kQ2
47kQ
100kQ

1kQ

6-8kQ2

All 5% carbon thin film

Capacitors
Cc1
Cc2
Cc3
Cc4
C5-C6
C7-C8
c9
c10
cu
C12-C13
cl4
C15-C16
c17-C18
C19-C20
C21-C22
C23-C24

C25-C26
Cc27-C28
C29-C30
C31-C32
C33-C34
C35-C36
C37-C38
C39-C40
C41-C42
C43-C4a4
C45-C46
C47-C48
C49-C50

22uF bead tantalum 16V
0-22uF polyester 250V
0-047uF polyester 250V
4.7uF elect. 16V
0- 1uF polyester 250V
0-68uF polyester 250V
8.2nF polystyrene +21%
2.2nF polystyrene +23%
680pF polystyrene +231%
220pF polystyrene
0.22uF polyester 250V
1nF polystyrene +5%
1nF polystyrene +5%
3-3nF polystyrene +5%
8.2nF silver mica 1%
39nF {3 x 10nF ceramic + 6-8nF poly-
styrene + 2-2nF polystyrene)
56pF polystyrene +5%
2-2nF polystyrene +5%
470pF polystyrene +5%
150pF polystyrene +5%
56pF polystyrene +5%
4.7nF polystyrene +5%
820pF siver mica 1%
330pF polystyrene +5%
100pF polystyrene +5%
100pF polystyrene +5%
1nF polystyrene +5%
1nF polystyrene +5%
3-3nF polystyrene +5%

C51-C52 8.2nF silver mica 1%
C53-C54 39nF {(made up before)
C55-C56 4.7nF polystyrene +5%
C57-C58 820pF silver mica 1%
C59-C60 330pF polystyrene +5%
C61-C62 100pF polystyrene +5%
C63-C64 56pF polystyrene +5%
C65-C66 56pF polystyrene +5%
C67-C68 150pF polystyrene +5%
C69-C70 470pF polystyrene +5%
C71-C72 2.2nF polystyrene +5%
C73 100pF polystyrene +5%
C74 82pF silver mica 1%
C75 1,000uF elect. 16V
C76-C77 1,000uF elect. 25V
c78 O-1uF polyester
C79 O- 1uF polyester
C80-C81 10uF elect. 25V
Transistors
TR1 BC159
TR2-TR3 BC109C (2 off)
Integrated Circuits
IC1-2 741N (2 off)
IC3 SAD1024
IC4 CD4013B
IC5-IC7 741N (2 off)
IC8 CD4046
IC9-IC13 741N
IC14 Dual (+ 15V} voltage regulator
{RC4195D)
Diodes
D1-D2 1N4148
D3-D4 1N914
D5-D6 1N4001
D7/D9 TIL209 Green {2 off)
D8/D10 TIL209 Red (2 off)
D11 TIL209 Yellow
D12-D15 1A silicon bridge rectifier
Switches
S1 On/off slide type

$2-S5

S6

s7
$8-S15

Two pole push button change-over (4 off)

Single pole change-over
Single pole change-over
Six pole push button change-over

Miscellaneous

LP1—Mains neon, T1—15V, 0-2A. 15V, 0-2A 6VA low
voltage transformer with two secondaries (R.S. 207-
217) FS1-200maA fuse, fuseholder, Euroconnector mains

socket, ME1-100uA f.s.d. VU meter

Potentiometers
VR1 50k
VR2 2.2kQ)
VR3 1kQ
R4 k ,
xRS :SQQ - $in. 20 turn cermet trimmers
VR6 10k0)
VR7 25k preset

VR8-VR 12 100k lin. {5 off)

¥
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-15v

VR4

D3 D& 1N914x2 RIS

+15v
100
kn
10 o
01pF
"; c7 R16 R21
e { 7, VR3
= - 5 _1kn
{1C5(6)) 100kN 1C1 6 |15 s R 0-68pF
R1Y TN 7 %A
A l 1c3 BALANCE s6la)
U SCE SAD1024 2 RI8
2 %N
|13|1s 8 |3 10 i1 ygg ce
» 1 1®A
A 0-68uF 33kN
7 —4 +15V
s |2 |1 g |12 |13
14 PHASER
= = ‘ REVERB
Qpc Ql Qpc QI 4 DEPTH
6 VR
1C4 100kn
CD40138 7
cLOCK 3 TR
IN
7 R22 R29
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Fig. 6. Circuit of delay block

(Left) Main board. Here the cermet multiturn trimmers
are mounted on small strips of Veroboard. The small
Verohoard at the base is the meter driver circuit

R22/27 R23/28 1c312)
i} - ’ o
100k 100k /s61b}
R24/29
2 2
100kn
R25/30
330

Fig. 7. ‘Circuit of Summer 3. Summer 6 is identical
apart from the exclusion of the boxed circuit

Due to the small amount of components required for the
fuzz effect unit, it can easily be mounted on switch S1
situated on the far right-hand side of the control panel.

DELAY BLOCK

Fig. 6 shows the complete circuit diagram of the delay
block which is centred on the SAD1024 dual-in-line bucket
brigade on either side of which there is a buffer of a 741 op-
amp (Summers 3 and 6 respectively). The first being in-
verting and the second of differential configuration. The SAD
1024 requires a dual clock drive, one for each path, hence a
dual D-type flip flop is used to split the signal from the clock.
The logic level present at the D input is transferred to the Q
output during the positive going transition of the clock pulse.
Setting or resetting is independent of the clock and is

-accomplished by a high level on the set or reset line respec- -

tively. The SAD1024 is trimmed for symmetrical clipping.
The bias on summer 3 is used for channel A, providing
approximately 6V d.c. at pin 2, and channel B is at the same
level at pin 15.

Next Month: Filters and board construction
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MICRO~EUS

Appearing every two months, Micro-Bus will present ideas, applications, and programs for the most
popular microprocessors; ones that you are unlikely to find in the manufacturers’ data books. The most
original ideas will probably come from readers working on their own microcomputer systems, and
payment will be made for any contribution featured here. This is also the place to air your views, in
general, on this new technology, so let’s be hearing from you!

PROGRAMMING PROMS Hesdo
ICROPROCESSORS are now so cheap that it ‘+svo—25-‘ PA0 - - 20
Id\/'l' is feasible for th; aen;ateur todzgpsid:; ae l> HELLIN] e az [ 55:2
esigning equipment based on a icat PA3 A3 19 +12v
micro, but this is not possible without some D%o TDATA 2'7 0'0 bak : : as ke
way of programming memories so that this ce7 S 34 | o7 Pas |38 A6
equipment will retain its “operating system” 1167404 PA7 A7 26 2l
even when it is switched off. The most RAW s L T 7 % s
satisfactory type of non-volatile memory to 5 p2os 12non -
emerge so far is the UVEPROM (Ultra-Violet 2137410 vaol® o]o Veou P
Erasable Programmable Read-Only Memory), 2 & Py perpe— 19,
and the most economical of these, the 2708, VMA j PB2 ;? :; 02 0
provides 1K bytes of storage for as little as £7. T 8l= S 7 1232 G ey
There are, however, two disadvantages of 3 o o os
the 2708 which have been avoided in the next = i o
generation device from Intel—the 2716. The GNDL T IRCL CSIWESIOND
first is that the 2708 needs two supply rails of 4 0 NAA Sl K
—5V and +12V in addition to the regular +5V i
supply; this can be overcome by deriving these = 4 =
supplies from the primary of the transformer
supplying the +5V by using voltage doubler it
circuits as shown in Fig. 1. SR il
The second drawback is that the 2708 is =
rather tricky to program; the memory R
locations must be programmed in sequence in 2N 3904
several passes, and a 27V pulse is needed to
program each byte. Nevertheless these 2N3904
difficulties are worth surmounting until the s e
2716 becomes available at a reasonable cost, 2N 3904
and what follows is a description of a simple !
system of programming 2708s received from _L
Tony Marshall of London. _ 1006
“This PROM programmer is being used T
with an M6800-based microprocessor system, i &
but could easily be adapted for others. The -
hardware was kept as simple as possible by
Fig. 1. Circuit showing how supplies of +12v and —5v may Fig. 2. Programmer for 2708-type ultra-violet arasable
be derived from a standard +5v supply. programmable read-only memories.
200pF +12v 0-5A doing as much work as possible in the
By L 12y software, and it is based on a design described
b g i REG. —Os50ma by D. W. Hoare and K. H. Yap at the 1977
SERT symposium “Microprocessor Systems
Z neoos = 21050\;1F and Software”. The complete software for an
+5v 1A M#6800 to program and check a 2708 will be
! > + REG. b—0O +5v giv:n here. == . .
!_l_?ooopg To program a 2708 the CS/WE input is
P 9V 01 =04 15V first taken to +12V to put the chip in Write
vy ac T Enable mode. The address and data for a
7 & - 2 particular byte to be programmed are latched
-+ l’ 200 “Fi' and a delay of 20 microseconds allowed for
A Neoo Zo0hh 15v these to stabilise, and then a 27V 500
1N 4001 T e — microsecond program pulse is applied to the
T - - 50mA PROG input. This is repeated for the 1024
25V 054 bytes in the ROM, and the whole chip is
1252 Practical Electronics  December 1978




NAM  PROM
% PROM PROGRAMMER USING FFI

*
2000 START EGU 42088
8408 SIZE EGU 1924

DATA IN MEMORY
ROM SIZE

8ige FPIA EGU $8109 FFPI SELECT ADDRESS
8101 FPIB  EQU PFIA+1
8102 PPIC | EGU PRIA+2
8183 PFICNT EGU PFIA+3

*
% VARIAELES
x

6BBe 8681 COUNT  RME 1
2001 0802 ROM RME 2
9003 0802 XTEMF  RME 2
*
¥ SUEROUTINE TO PROVIDE DELAY
% DELAY = & % A + 15 USEC (1 MHZ CLOCK)
*
@285 44 DELAY DEC A
2006 26 FD ENE DELAY
2008 39 RTS
*
% FROGRAM FROM : EBEBIN HERE
*
@009 B B0 SET LDA A #380
BeeE E7 9183 STA A PFICNT
98BE 86 DB LDA A 216
eeie 57 @@ STA A COUNT
@012 CE 9@08 LOOF1 LDX 4
©015 DF @1 STX ROM
@@17 CE 20080 LDX $START
eeiA 96 82 LOOF2 LDA A ROM+l
@e1C E7 B1BG STA A FFIA LOW B8 ADDRESS EITS
@aiF D& 01 LDA E ROM
@921 CA 20 ORA B #8320 SELECT
2023 F7 8182 STA B FPIC
8026 A4 08 LDA A 8, X DATA
eez2g b7 Blel STA A FPIE
9@2E Bé 01 LDA A #21-15/6
eezn ap D& E:SK DELAY 21 USECS
8@2F C4 83 AND E  #$83
ee31 F7 si1e2 STA B FPIC FROBRAM PULSE
@834 86 50 LDA A $500-15/6
@p3é 8D CD BSR DELAY 500 USECS

9038 Ca 20 ORA B #320
0035 F7 8102 sTa B PPIC KEMOVE FROBRAM PULSE
@e3p 7C 0002 INC  ROM+1 NEXT ROM ADDRESS
2040 26 83 BNE  NOC
0042 7C 9801 INC *OM
2045 @8 NOC INX
9646 8C 2400 CFX #START+SIZE
0@49 26 CF ENE  LOOF2
0045 74 BBOO DEC COUNT FINISHED?
204E 26 C2 ENE LOOF1 N
205p C6 30 LDA B  #330
8852 F7 8182 STa B FFIC PUI IN READ MODE
8ess 3IF sWl FINISHED
*
¥ READ / COMPARE PROGRAM
£ 3
2056 86 82 CHECK LDA A #$82
9058 £7 8183 STa A FFICNT B = INPUT
#@SE CE 0000 LOX 0
0@SE DF 01 STX  ROM
0060 CE 2000 LDX $START
9043 96 82 LOOP3 LDA A RON+1
0065 £7 8180 STA A FPIA
20848 D6 91 LDA B ROM
8@6A CA 38 ORA B #3538 READ MODE
804C F7 8182 STA B FPIC
@86F EB6 B101 LDA A PFIE GET DATA
@872 a1 @@ TEST CHP A& @,X SAME?
9874 27 @3 EEQ  ERUAL
* NOTIFY ERROR
% X = ADDRESS
% A = ACTUAL DATA IN FROM
% & = WHAT 1T SHOULD EE
8076 E6 00 LDA E 8 X
0078 IF Sul
2079 7C 0882 EQUAL INC ROM+1
887C 26 83 ENE NOC2
007E 7C 0601 INC  ROM
eesl @8 NDC2  INX
@082 9C 2489 CFX +START+SIZE
2@85 26 DC BNE - LODP3
age7 3IF SW1 FINISHED OK

END

Fig. 3. Complete program for the M6800 to program and verify a 2708.

programmed a total of 216 times so that each
location receives a total program-pulse width
in excess of 100ms. The total time needed is
about 2 minutes.

To latch the address and data lines for the
duration of the program pulse some sort of
interface circuit is needed. The Motorola
M6820 PIA does not provide enough output
lines, but there is no reason why, with care,
parts from one microprocessor family should
not be used with a system based on another;
the Intel “Programmable Peripheral Interface”
or PPI provides three 8-bit_ports and so is
ideal, and its control signals WR and RD can
be generated from the M6800’s 02, R/W, and
VMA using two TTL gate packages.

PROGRAMMABLE PERIPHERAL
INTERFACE

Intel’s 8255 PPI contains four 8-bit
registers; three of these control the three
read/write 1/O ports, A, B, and C, and the
fourth is a write-only control buffer used for
programming the mode of operation. Ports A
and B can be defined for either input or
output, and port C is divided into two 4-bit
halves each of which can be defined for input
or output. Two of the three modes of
operation use port C to provide special
purpose control signals; mode 1 allows ports
A and B to be either input or output with port
C providing handshake control signals, and
mode 2 allows port A to act as a bidirectional
data port, again with control signals provided
by port C.

There is also a facility for setting or clearing
individual bits in port C by writing an
appropriate word to the control buffer. The
PROM programmer uses the PPI in mode O
in which all three ports provide simpie 1/0;
this is selected by writing $80 or $82 to the
control buffer, the former defining port B for
output and the latter defining it for input.

PROGRAMMER CIRCUIT

The complete circuit of the PROM
programmer is shown in Fig. 2. The 12V
Write Enable signal is switched from a PPI
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output using a transistor, and the 27V
programming pulse is switched with a three-
transistor circuit; the rise-time of the program
.pulse must lie between 0-5 and 2-0
microseconds, and the 10nF capacitor at the
. output ensures this.

The program shown in Fig. 3 will program
a 2708 using this interface circuit, and then
verify that the data is correct. It assumes that
the data is stored in a 1K block of memory
starting at $2000, and the PPI is addressed as
locations $8100 to $8103. Subroutine
DELAY uses a software timing loop to
provide a delay proportional to the value in
accumulator A; in systems with clock rates of
other than 1MHz the delay constants should
be recalculated.

To program the PROM the program is
entered at SET, and if all is well it will return

to the monitor in under two minutes. To then
verify the data the program is entered at
CHECK and if all is well it will return at
$0087; any errors will be reported with a
return at $0078. In fact the system has
programmed 2708s from several sources
without ever giving any errors.

To erase a 2708 for re-use an ultra-violet
lamp unit similar to the CHAMP-U.V.
described in the June 1978 PRACTICAL
ELECTRONICS was used, and it takes about 30
minutes. Complete erasure can be checked
using the CHECK part of the program in Fig.
3 by first modifying the instruction at $0072
to ‘CMP A £$FF.”

ONE-LINE CHARACTER DISPLAY

The following ingenious circuit displays a
line of ASCII characters on a standard
oscilloscope; it was received from Dr. S. C.
Craddock of Consett, and what follows is
based on his description.

“This simple one-line VDU fills the gap
between 7-segment displays and T.V. based
full-sized VDUs. The oscilloscope needs no
modification provided that it has a flat
response from 10Hz to 500kHz, a time-base
setting of 50Hz or thereabouts, and negative
pulse synchronisation. Few oscilloscopes
would fail to meet these specifications.”

The circuit is shown in Fig. 4. It uses a
mixture of 74 series TTL devices and 40/45
series CMOS devices. The 2513 is a character
generator with a 64-character set. The
microprocessor has only to output one of the
16-20 characters every millisecond. The
subroutine listing in Fig. 5 shows how to do
this.

The particular keyboard used clears a
status bit, D7, when a key is pressed to
indicate that data is ready in the keyboard
buffer; the subroutine therefore first sets this
bit by writing to the keyboard address. It then
outputs a set of 16 characters one at a time at
1 millisecond intervals until the keyboard

Fig. 4. Dr. S. C. Craddock’s one-line V.D.U. circuit.

_0~_¢-5v +5vV _ +5V +5v
AR *
SEE TEXT
16 20 71 16
05 VWAV eleds ™y, duizelt, s 5
s D4 Y z
arcH] L, 7 ol *
3 1042 L CHN1 Y wie z
11 20 +5V
N VAVAY |13| R " 5 ay - 7erst
470kN 5 2513 4 4o A BC
A s 10 ' CCRE 39k
»2 VAV . ——2 11 1 CHARACTER
A D2 s HEIGHT
7 10 | 18 1 i
D1 LATCH o ” 33k
0o 13) 4042 [ | 17]po [oain]
% 16 |8 W% [15 [16 470
+5v 100K Y INPUT
7 - NEGATIVE
22«0 22001 > INT 4
NWOS: 4001 3 {4 IS |10 11 12413 14 [+SVY
b A B C c Dk 33kN
R , 12k +5v
1. sTRope +5v  LISY
Pyp—1
A5 ] 16
- . 15 8C108
* Al
A7 —ty TH138 KEYBOARD
ENABLE —
8 |13 l
v 1000pF
T I sv
7 —_
SYNC. PULSE
FLYBACK CHARACTER WIDTH 7 S
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status bit is cleared, and then returns with the
key value in the accumulator.

As it stands the circuit deflects the spot up
away from the undeflected raster to form the
characters; there is therefore a negative image
of the line of characters below the actual line,
as shown in the photograph of Fig. 6. This
avoids the need for a z-modulation input on
the oscilloscope, but if one is available one of
the outputs Z or Z can be used to blank the
spot instead, and the 15kQ resistor from Z
should then be omitted. A negative-going
sync. pulse is generated at the end of the line
of characters to trigger the oscilloscope. '

The display could be interrupt-driven by
taking the point marked INT (pin 14 of the
4520) to the interrupt input on the
microprocessor; a character could then be
output at each interrupt, generated when the
previous character had been displayed, and
between interrupts the micro would be free to
do something else. In Dr. Craddock’s system

.TITLE 'ONE LINE V.DaU.'
3 Pl POI4TS TO 16 CHARACTERS TO BE DISPLAYED
1 P2 POINTS TO DISPLAY CIRCUIT ADDRESS
¥
KYBD -

X'00 3} KEYBOARD CNABLE

0020 STROBE = X°20 3DISPLAY STROBE
0030 FLYBX - X'30 }FOR SYNC/FLYBACK
H
0000 =0F20
OF20 03 BEGIN: SCL
OF21 CACO sT KYBD (2} $SET KYBD STATUS BIT
OF23 CAEF C: LoI -17 3FOR COUNT
OF25 Ol Az XAE
OF26 C501 LD aL(l} 3LOAD CHARACTER
OF28 CA20 ST STROBE(2)} ;STORE TO VDU
QF2A €420 LoI bl
OF2C Brol DLy 1 $DELAY 1 MS,
OF2E J1 XAE
OF2F F401 ADI 1 3 INCREMENT AND
OF31 9CF2 JNZ A 3+ TEST COUNTER,
QF33 €230 LD FLYBK (2} ‘
OF35 CS5F) LD @-16(1} 3RESET Pl
OF37 C209 Lo KYBD (2} 1KEY PRESSED?
OF39 9402 JP B iYES
OF3B 90E6 JMP c INO - DISPLAY AGAIN
QF3D 3F B: XPPC 3 3} RETURN
OF3E 90EO JMP BEGIN
¥
0000 +END

Fig. 5. Subroutine for SC/MP to read
then write 16 characters from memory.

the oscilloscope input is switched
automatically between the VDU circuit and
the output of a digital-to-analogue converter

Fig. 6. Typical display generated by the
one-line V.D.U. To avoid the need for
Z-modulation the spot is deflected
clear of the raster to generate a charac-
ter.

by the strobe pulses for the relevant latch, so
that text and waveforms are displayed
together on the same oscilloscope.

gsoeely

.=« a Selection from our

Readers requiring a reply to any letter must include a stamped addressed envelope.
Opinions expressed in Readout are not necessarily endorsed by the publishers of Practical Electronics.

Patently Obvious?

Sir—I read with great interest the details of
the patent application by Tokyo Shibaura
Electric Company on improving musicality.
(P.E. Oct.p. 1100).

It must be easily realised that no electrical
component can be a perfect realisation of its
electrical value. Components are manufac-
tured according to manufacturing tolerances
using various materials. An electrical compo-

‘ nent such as a resistor or capacitor will give
harmonic distortion to a sine wave due to its
non linearity. This will be usually very low and
negligible for most practical applications.

Aluminium electrolytic capacitors are
usually the worst commonly used component
in this respect. Listeners have claimed to
detect audible differences due to the inclusion
of a large capacitor between amplifier and
loudspeaker. Indeed, one writer to a hifi
magazine claimed that the published distortion
figures of the PE Gemini amplifier featured
some years ago could only be
obtained if the amplifier was measured before
the electrolytic capacitor.

In the circuits of Fig 1 and Fig 3 of your
review of the patent, the capacitors are used in
smoothing the DC supplies. In fact this is a
very common practice in amplifier design. A
small non-polarised capacitor (0-1 to 2-2uF)
is placed on the circuit board of the power
amplifier. Its purpose is to prevent amplifier
instability at high frequencies. Hence it is not
placed with the main electrolytics as its effect
will be negated by the inductance of the power
leads to the power amp.

The amount of improvement will depend on
how susceptible the power amplifier is to
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supply variations. Owing to the nature of tran-
sistors, fluctuations on the power supply can
be present at the output. This is one of the
causes of dynamic crosstalk between amplifier
channels. In practice, feedback will reduce this
to low proportions. Other techniques of reduc-
ing dynamic crosstalk are additional
smoothing of low current circuits and cascade
circuitry.

In the circuit of Fig 4 the aluminium elec-
trolytic is used in the signal path. Here
additional components are added to present as
low an impedance as possible at all audio fre-
quencies. Ideally because of the non linearity
of the aluminium electrolytic, an alternative
capacitor should be of high enough value to
present a low impedance at audio frequencies
with the aluminium capacitor being used to
maintain the phase response at low frequen-
cies. If the second capacitor is a tantalum—as
occurs in some parts of moving coil head
amps—a third non polarised capacitor is used
to maintain the low impedance at very high
frequencies. It may be of course that the very
high frequencies are removed by the designers,
bandwidth limits, but in audio terms, it is bet-
ter to remove extreme high frequencies by a
linear filter than a non linear.

I find it hard to believe that the patent exists
as described in your magazine. The ideas
behind it have been applied many times in the
past by audio engineers, including myself,
who would appear to have a far greater
understanding of the problem than the author
of the patent would appear to have as read
from your article.

I trust that this information is of help to
your readers.

Graham Nalty,
Borrowash,

Derby.

To obtain a patent is often surprisingly easy
—if the Patent Office Examiner doesn’t know
of, or can’t find, any prior publication of what
is claimed, then he will accept the application.
1t is thus quite conceivable that the patent in
question is a re-hash of old ideas, even though
those ideas are new to the inventor. But, and it
is a big but, sometimes an inventor stumbles
on an idea that, although simple in hindsight,
has been overlooked or forgotten by others
over the years. One object of reporting new
patents in PE is to give readers an oppor-
tunity to make up their own minds on just
such issues.

Adrian Hope

Communications

Reader D. N. Townsend, interested in elec-
tronics and computers, would be pleased to
know if there are any amateur computer clubs
or associations in the Leeds area.

124 Main Street,
Leeds,

Yorks.,

LS17 8JB.

Reader M. V. Ramesh would like to
establish a few pen friends in England
(preferably * students undergoing graduate
study in electronics).

F-76, Students Hostel,
Indian Institute of Science,
Bangalore-560 012,

India.
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7
EMI SPEAKER BARGAIN

Stereo pair 350 kit. System consists of 13" x
8" approx. woofer with rolled surround: 2',"
approx. Audax tweeter, crossover components
and circuit diagram. Frequency response 20 Hz
10 20 KHz. Power handling 15 watts RMS. 20

watts max. B ohm impedance. N

fl 4 95 Per stereo paw
+ £3.40 p&p. ;
As above but complete with all woodwork in kit form, finished in
simulated teak veneer, with instructions Per stereo pair
Size approx 20" x 117 x9%" £2800 + £5.00 p&p

EASY BUILD RECORD PLAYER KIT

for the D-I-Y man who requires a stereo unit at a budget price.
comprising ready assembled stereo amp. module. Garrard auto/
manual deck with cueing device, pre-cut and finished cabinet work
Output 4 watts per channel, phones socket and record/replay socket
including 2 SPHERICAL HIF| speakers. fl 9 95 p&p £4.05

BARGAINS FOR PERSONAL SHOPPERS

PORTABLE
STERED
RADIO
CASSETTE
RECORDER
UNREPEATABLE
MW. LW. SW and Stereo VHF
6 watts outpur Battery/Mains operation

160 16 VOLT MAINS TRANSFORMER. 2% amp.

BSR Record auto deck on plinth with
stereo cartridge ready wired

LED § function men’s digital watch
stainiess steel finish

LCD 5 function men’s digital watch

stainless steel finish £695
LCD 8 Function CHRONOGRAPH men's digital

watch, stainless steel timish fl 395
POCKET CALCULATOR. With LED dispiay. memory

and percentage key f295

AM/FM DIGITAL CLOCK
RADIO  Accurate 4 Digit
Electronic Clock with 72" LED
display. Buzzer and

snooze timer
£11.95 Y

/"’
125 Watt Power Amp Medule P £1 3.95
Mains power supply for above umt f350

MUSIC CENTRE CABINET with hinged smoke
[ acrylic top. finished in natural teak veneers,
size 30%” x 142" x 74" approx £595

£2.95

MULLARD Built power supply

DECCA DC 1000 Stereo Cassette P.C.B
complete with switch oscilatos coils and
tape-heads

DECCA 20w Stereo speaker kit comprising
2 8” approx. bass units + 2 3% approx
tweeter inC. Crossovers fZﬂﬂﬂ
‘VIDEOMASTER' Super Score TV Game

with pistol mains operation £1 495

PORTABLE RAOI0/CASSETTE RECORDER. AM/FM with clock.
LW. MW, SW. VHF mains/battery operatton £41 95

7" TAPE TRANSP ORT Mechanism—a selection £895

of models trom

M Mullard

AUDIOMODULES IN

BARGAIN PAGKS
CURRENT CATALOGUE

2873

PER PACK ~- "

SEE OUR PRICES

1 PACK 1.2 x LP1173 10w. RMS output power audio

amp modules, + 1 LP1182/2 Stereo pre amp for

ceramic and auxiliary input.
£4.95

OUR PRICE
p*p £1.00

PACK 2.2 x LP1173 10w. RMS output power audio

amp modutes + 1 LP1184/2. Stereo pre amp for

magnetic, ceramic and auxiliary inputs

i"us. OUR PRICE £7.45

p+p £1.00

amp modules + 1 LP1182/2 Stereo pre amp for ceramic

T e £9.95

OUR PRICE
p+p £1.00

PACK 3. 1xLP1179/2 FM Tuning head with AM gang, 1xLP1165/1
AM/FM IF module, 2 x LP1173/10w. RMS output power audio

Recommended set of
rotary stereo controls
comprising BASS, TREBLE.
VOLUME and BALANCE.

ACCESSORIES

Suitable power supply partsincluding
mains transformer. rectifier. smoothing

and output capacitors. £1 95

£1.00 p+p

p+p 50p 95[)

20 x 20 WATT STEREO AMPLIFIER

Viscount IV unit in teak finished cabinet. Silver fascia with alumimum
rotary controls/pushbuttons, red mains indicator and stereo jack
socket. Functions switch for mic. magnetic and crystal pickups,

tape tuner and auxiliary. Rear panel features two :nains outlets

DIN speaker and input sockets plus fuse 20x20 watts RMS

40x40 watts peak. For use with 8 to 15 ohm

speakers. f2990
\AL OF ¢FER +£250 php

SPECIA

FOR PERSONAL SHOPPERS ONLY

FREE. 4 dimensional stereo sound adaptor, when purchasing the
20x20 Viscount amplifier.

30x30 WATT AMPLIFIER IN KIT FORM
For the experienced constructor complete in every detail. same
facitiies as Viscount IV, but with 30x30 output. 60x60 watts

peak. an use with 4-15 ohms speakers. £23.00 without cabinet.
£29.0

SANYO Nic/cad. battery, with
mains charger equivalent in
size and replaces 4 SP11
type batts. Size 3% "x 1'4"
x 2" approx.

£1.50

ptp
£1.50p

AM/FM STERED @ ‘
TUNER AMPLIFIER CHASSIS COMPLETE b

Ready built. Designed in a shm form for compact, modern installation.
Rotary Controls Vol Dn/Dff, Bass. Treble. Balance.

Push Buttons for Gram, Tape. VHF. MW, LW and 5 button rotary
selection switch.

Power Output 5 watts per channel Sine at 2% THD into 15 Dhm

7 watts speech and music.

Tape Sensitivity Playback 400mV /30X OHM for max output Record
200mV/50K output available from 25KHz. {150mV/100K) deviation
FM signal Frequency Range {Audio) 50Hz to 17KHz within + 1dB
Radio  FM sensitivity for 3dB below limiting better than 10 uV

AM sensitivity for 20dB S/N MW 350 uV/Metre LW 1mV/Metre

plete with cabinet. p&p £2.50 in each case

£23 00 + £2.50 (NOTE Cabinet not fzg 00 [2 50

without cabmel php available separately.)  complete with cabinet

¢FE
SPECIA 30430 WATT AMPLIFIER IN KIT
capmet WITH SPEAKERS

2 Goodman compact 127 bass woofers with cvnpped size 14,000
Gauss magnet. 30 watt RMS handling + 3%" approx

tweeters and crossovers. £49.00
+p&p £4.00

BUILTAND READY TOPLAY  39.00
30x30 Viscount. Available fully built and tested. +p&p £2.50

Size approx length 16" x height 2% x depth 4%" p&p
240 Volts AC Complete with Circuit diagram. fl 995 £2.25

BARGAIN

| 1tin. VU meter monitors output level

50 WATT MOND
0ISCO AMP

£29.95
P&P £2.50
Size approx
13%” x 5% x 6%\ =
50 watts rms. 100 watts pnk output. Big features include two disc
inputs. both for ceramic cartidges. tape input and microphone input.
Level mixing controls fitted with integral push pull swatches. independent
bass and trebie controls and master volume
SPECIAL OFFER. The above 50 watt amp plus 4 Goodmans Type 8P. 8"
speakers. Package price £45.00 + £4.00 P&P

70 & 100 WATT
MONO DI1SCO AMP (i

Size approx i’ — - PY

14,47 10} g ’ " ®
Brushed aluminum S/ ¥ ‘e
tascia and rotary controls LYY

Five vertical slide coptrols mastervolume.
tape level mic level deck level. PLUS INTER DECK FADER
for perfect graduated change trom record deck No_ 1 to

No 2. orvice versa. Pre fade level control 710 watt €
(PFL) lets YOU hear next disc before tading 140 watt peak
p&pl4.00

100 watt £65

R BOS 95 TYPE Belt drive chassis turntable

f255p & p £24.95

BSR MP60 TYPE Single play

Output 100 watts RMS 200 watts peak.

less cartridge

record player less cartridge. fl 595
CARTRIDGES to suit above L2390 &P
Tenore! magnetic stereo f495

GARRARD OECK CC10A. Record changer with cue and stereo
ceramic cartridge. Size 12" x 872" approx. £7 95

£200p &
BARGAINS FOR PERSONAL SHOPPERS
GARRARD 8658 Deck £ 26.95 | GARRARD P25 MKWV Deck

GARRARD35SE Deck  £24.95 e £25.95

PORTABLE
DISCO CONSOLE

with built-in pre-amp
Here's the big-value portable disco console from RT-VC! it features & pair of
BSRMP 60 type auto-return, single play prolessional series record decks. Plus

all the controls and features you need to give tabulous disco performances
Simple connects Into your existing slave or external amplifier.

£64.00 25550

Plinth and cover for BSR decks £600
= |
R ThV]IC

323 EDGWARE RDAD, LONDDN W2

210 HIGH STREET, ACTDN W3 BNG

ALL PRICES INCLUDE VAT AT 12%:%
All items subject to availabifity, Price correct at
1.11.78 and subject to change without notice.

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.308m-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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HI-PERFORMANCE
- ELECTRONIC

(CAPACITOR DISCHARGE)

IGNITION UNIT

... Good for yourcar
and your pocket

and |
SAVE, SAVE, SAVE!

Why pay more when you can enjoy the ad-
vantages of true capacitor discharge ignition
(CD!} at virtually pre-inflation prices? The
benefits to your car and your pocket are enor-
mous — easy starting in the coldest of cold
weather, an end to burnt contacts and arcing
problems, better engine wear and petrol con-
sumption and, of course, easy and secure fit-
ting to your vehicle. ORDER NOW WHILE WE
CAN HOLD TO THESE PRICES —

State if for pos. or neg. earth.

INC. V.A-T. AND
POST FREE IN U.K.

READY BUILT
ONLY

£14-95

Why be

DY KIT
COMPLETE

£12-75

.

without?

B MADE IN OUR DWN U.X. B HEAVY GAUGE ENCLOSED
FACTDRY METAL CASE

B SWITCH FOR INSTANT

B BUILT FOR YEARS OF
RETURN TO ORDINARY
IGNITION DEPENDABLE SERVICE

B NEG OR PDS EARTH | FULL 12 MONTHS
MODELS GUARANTEE

Pay by Access or Barclaycard if you wish

STIRLING SOUND

37 VANGUARD WAY, SHOEBURYNESS, ESSEX.
Tel: (03708} 5543
Shop — 222/224 West Rd., Westclitf-on-Sea.

To Stirling Sound, 37 Vanguard Way,

Shoeburyness, Essex. I
Please send... CD1 Unit ready built @ £14.95
| CoI Kit @£12.75 |
| NAME I
I ADDRESS. I

ADBOARD 78 s

THE CHEAP
VIDEO
COOKBOOK

by D. Lancaster Price: £6.95

110 WAVEFORM GENERATOR PROJECTS
FOR THE HOME CONSTRUCTOR

by R. M. Marston Price: £3.15
YOUR OWN COMPUTER

by M. Waite Price: £1.70
UNDERSTANDING DIGITAL ELECTRONICS
by G. McWhorter Price: £3.95
BEGINNER'S GUIDE TO TAPE RECORDING

by I. R. Sinclair Price: £3.15
BEGINNING BASIC

by P. E. Gosling Price: £3.15

THE CATHODE-RAY OSCILLOSCOPE & ITS
USE

by G. N. Patchett Price: £4.00
RAPID SERVICING OF TRANSISTOR
EQUIPMENT

by G. J. King Price: £2.75
COLOUR T.V. WITH PART. REF. TO THE PAL
SYSTEM by G. N. Patchett Price: £6.00
ELECTRONICS & RADIO AN INTRO.

by M. Nelkon Price: £3.20

INTEGRATED CIRCUITS & SEMICONDUCTOR
DEVICES THEORY & APPLICATION
by Deboo Price: £6.80

* ALL PRICES INCLUDE POSTAGE *

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET
LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.

75 Willowtree Avenue
ELTA Gilesgate Moor
istribution  purhem DHA1DZ
Company (0385) 62760 or 617685

ALL GOODS TOP QUALITY, NEW AND
BRANDED AT TREMENDOUS PRICES
JBANSISTORS ~ BC178 015 2N2219 026

0.44 BC184 0.10 2N3055 0.50
AC127 0.40 BC262 0.25 2N3702 0.11
AC128 0.40 BC478 0.29 2N3704 0.12
BC107 0.10 BD131 0.34 2N3706 0.12
BC108 0.10 BD132 0.38 2N3819 0.25
BC109 0.10  BF245A 0.24 2NS5459 0.32
BC109C 0.15 BFY51 0.20
BC177 0.16  8S5Y95A  0.20 C/MOS
TRANSFORMERS (P/P 0.35) 4000 0.15
240V 12Vor 6-0-6V @ 200mA 0.98 4001 0.15
220V 12Vor 6-0-6V @ 200mA 0.88 4002 0.15
240V 12V & 12V both @ 250mA 1.95 4006 0.78
240v 12V @ 2 A 395 4007 0.17
4009 045
LINEAR 4011 0.15
348 Quad 741 14 dil 1.13 4012 0.15
342 Volt. Reg T0-202 200mA 4013 0.45
+5V, +12V, +ZAVglease state 0.79 4015 0.78
317 Adj. VoIt Reg. @ 500mA 1.48 4016 0.40
741 Op Amp. 8 dii 0.27 4017 0.78
555 Timer 8 dil 0.28 401B 0.85
4020 0.95
RESISTORS 4022 0.90
W I100R 10 10M (10,47, 68 etc) 0.02 4023 0.18
4022 0.85
VEROBOX 4025 0.18
71 x 49 x 19 mm Black ABS 0.44 382$ ‘1).83
2 .5
C.5.C. BREADBOARD & 4028 0.78
TEST EQUIPMENT 4029 0.95
Experimentor 300 8.20 4030 0.50
Experimentor 600 6.55 4032 0.80
Logic monitor LM1 28.40 4033 1.20
Logic monitor LM2 68.55 4047 0.90
Logic Probe LP1 30.55 4049 0.40
Logic Probe LP2 18.10 4050 0.40
Protoboard 100 1195 4054 0.90
Protoboard 6 9.45 4065 1.35
Protoboard 203 5385 4058 138
Protoboard 203A 7277 4060 1.10
D.F.M. MAX 100 7435 4086 053
Sloping front boxes: 4093 0.70
6.72 xg7.5 x 3.25" DMC1 425 4510 1.10
3.00 x 5.63 x 6.0" DMC2 3.85 4511 1.15

OPTOELECTRONICS. 7 Seg. display Red 0.6": c.a. 1.30;
c.c. 1.30. 9 Seg. Alphanumeric display Red 0.6": c.a. 1.80;
c.c. 1.80. Le.d.s.: 3 mm red 0.10; 3 mm green 0.18; 3 mm
yellow 0.18; clips 0.08,

CASH / POs / DRAFTS / CHEQUES / IMOs /
ACCESS NO. ACCEPTED. Telephone us with your
ACCESS No. for really fast service.

TERMS P/P 25p {unless otherwise stated) plus VAT @ 8%.

TRADE / EXPORT / EDUCATION AUTHORITY ORDERS
WELCOME.

MAINS TRANSFORMERS (TM)

All have 230/240v 50Hz Primary

Voftage Our Ref.
v 2amp TM1
2.4v S5amp TM2
4y 7amp TM 32
6v § amp TM3
6.5v amp TM 37
6.5v 200 mA T™M 21
6.5v-0-6.5v 100 mA TM 21
6.5v-0-6.5v 750mA TM 7
6.3v-0-6.3v 100 mA TM 33
6.3v 2amp TM4
8.5v lamp TM 12
8.5v + 8.5v

sep. winding famp TM 12
9v amp TM5
9v ‘c’corelamp TM6
v 34amp TM 11
9v 5amp TM 38
10v 25amp TM 15

10v-0-10v 4amp TM50
10v-0-10v 124 ampTM 15

12v ?amp ™ 9
13v 00mA TM 21
13v %amp ™ 7
12v amp TM 10

12v-0-12v 50mA TM 19
12v-0-12v lamp TM 41

15vtapped9v 2amp TM 11
17v amp TM12
18v amp TM13
20v amp TM 14
20v {with 6v

4 amp) 2amp TM 50
20v 6amp TM 46
20v 123 ampTM 15
20v-0-20v 6amp TM 15
24v 13amp TM 16
24y 2amp TM17
24v +

2v 7 amp 2amp TM 39
24v 4amp TM 40
25v 14 amp TM 18
26v 2amp TM 39
30v 8amp TMI15
37v 37 amp TM 34
40v 3amp TM46
40v 5amp TM 48
40v tapped @

30v, 20v &

0 6amp TM 15

10v
40v-0-40v 24 amp TM 48

Price  Post
£1.94 .40
£1.62 .45
£2.70 .80

85 .40

.85 .40
£1.62 .40
£1.62 40
£2.18 45
£1.62 40
£1.89 50
£1.62 40
£1.62 40
£1.62 45
£1.89 40
£2.70 60
£3.24 60
£4.86 £1.25
£3.78 £1.25
£4.86 £1.25
£1.06 50
£1.62 40
£2.16 60
£1.89 50
£1.62 40
£3.24 50
£2.70 60
£1.62 50
£1.90 50
£1.62 50
£3.78 £1.25
£4.32 £1.25
£4.86 £1.25
£4.86 £1.25
£2.12 60
£2.70 60
£2.97 70
£3.78 80
£2.43 60
£2.98

d .80
£4.86 £1.25
£31.86 Enquire
£4.32 £1.26

£5.02 £1.25

£4.86 £1.25
£6.02 £1.25

FREE GIFT

To all customers this month we
will send a free copy of our unique

booklet

“TEST EQUIPMENT"

50v-2 amp

with 6.3v

shrouded — ™ 22
50v Bamp TM29
60v tapped 40v

& 20v 2amp TM 46
70v 45amp TM 24
75v—3 amp

with 6.3v

shrouded — ™ 23
75v 4} amp TM 24
80v tapped 70v

& 75v 4amp TM24
80v centre

tapped 24 amp TM 48

amp TM25

100v 1
100v-0-100v %amp TM 25
200v
250v-0-250v
with 6.3v2A 50 mA TM 36

zamp TM25

250v 100mA TM 36
500v 50mA TM 36
260v 60mA TM 26
1000v {and

other secs) 60 mA TM 43
4 Kv 5 mA T™ 49
5 Kv 5 mA ™ 30
8 Kv 5 mA T™ 45
8.5 Kv 10mA TM31

Full range of

£4.86 £1.25
£11.65 £1.75

£4.32 £1.25
£7.02 £2.50

£8.10 £2.00
£7.02 £2.50

Mains to 120v Auto-transformers available

SOUTHERN TRANSFORMERS
103 TAMWORTH ROAD
CROYDON CR9 1SG
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impedance

BY TOBY BAILEY & BOB WHITAKER

F you examine the specification of, say, a

tuner or a tape deck output it will
generally be stated in the form of the
output level and the output impedance. For
example, if the output impedance is 10kQ
and the output is connected to an input
with an impedance of 5kQ2 then only a third
of the open-circuit output voltage will
appear at the input.

Once you know the open-circuit output
voltage and the impedance of an output
you can predict how it will behave when
faced with any load.

Thevenin’'s theorem states that any
chunk of linear circuitry connected to two
terminals can be represented as a perfect
voltage source in series with an impedance.
It also says how to find the output of the
voltage generator and the value of the
impedance. By a perfect voltage generator
is meant a voltage source which is capable
of supporting its full output into arbitrarily
small load impedances, i.e. the voltage
doesn’t drop when heavy currents are
supplied. By a linear network is meant
circuits made up of a mixture of some or all
of resistances, capacitances and
inductances.

The output voltage of the voltage
generator can be measured as the open
circuit voltage across the terminals of the
network, the series impedance can be
measured across the same terminals if we
first turn off all internal generators in the
circuit and replace them with their internal
impedances; which will be zero in the case
of a perfect voltage generator.

EXAMPLES

Look at the circuit shown in Fig. 9(a). A
1kHz source with an unloaded output of 1V
and an internal impedance of 100Q2 is
connected to a T-network. We will now use
Thevenin's theorem to simplify it to an
equivalent circuit consisting of a perfect
voltage generator and a single impedance.
First, however, we will redraw the circuit
with complex impedances—R1 has been
lumped together with C1 to make one
impedance.

You should have no trouble with the
calculations if you follow the first article in
this series (October '78). The result is
shown in Fig. 9(b}. Now we can calculate:
the open-circuit output voltage which is:
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L——_—

VOLTAGE
SOURCE

Fig. 9(a). Circuit to which Thevenin’s
theorem can be applied to get a simpler
equivalent

Z, 12

100-1582i

13
1000

-0

Fig. 9(b). The same circuit with
complex impedances

1 z I -0

O

Fig. 9(c}. Abstract equivalent of
previous

—0

Fig. 9(d). Transiating the complex
impedance Z into its components

7050 007S:F

—A—

0-52v

Fig- 9(e). Thevenin equivalent

"PART 2

Z;,  1x1000 _
Z,+Z, 1100—1592i

1 x 1000 x {1100 + 1592i} _
3:74 x 10° B
0.294 +0.425i
This complex number has a magnitude of
0-52 and a phase angle of 55 degrees. This
means that the voltage generator in our
equivalent circuit of Fig. 9(c) has an output
of 0-52V and is 55 degrees out of phase
with the original one—the latter piece of
information isn’t often of much interest.

The impedance Z which must be put in
series with the generator is the impedance

V x

" across the terminals if we switch off the

voltage generator and replace it with its
internal impedance of 100Q; see Fig. 9(d).
Readers who have followed the examples
in Part 1 should have little difficulty in
arriving at a value of:
Z=705-2017i

We can now translate this complex
impedance back into its components. The
real part of Z corresponds to a 705Q
resistor and using the formula for the
impedance of a capacitor on the remaining
imaginary part we get:
2017= —

2nfC
1

211000 x 2017

=0-079 uF

So we see the equivalent circuit of
Fig. 9(a) in Fig. 9{e). From this circuit we
can deduce the effect of any sort of load.

E=

BIAS NETWORK
Another example of the use of Thevenin's
theorem is shown. In Fig. 10(a} a typical
biasing stage where the values of the base
biasing resistors have been found by
assuming a base current of 10pA and
employing the rule of thumb that the
current through them should be ten times
the base current. But what effect does the
loading actually have? If we assume that
the 10V supply has negligible internal
resistance then we can produce the
Thevenin equivalent of the bias network, as
shown in Fig. 10(b). The open-circuit
output of the bias networks is:
39
56 + 39
and the series resistance is simply the

x 10V=4.1V




parallel impedance of the bias resistors
{22kS2). We can now see that if the base of
the transistor draws 10pA then the voltage
will drop by
22 x 10° x 10 x 107 =0.22V

On the basis of this calculation we could
well decide this was far within the
necessary tolerances and increase the bias
resistor values to save current and increase
the input impedance of the stage.

NORTON’'S THEOREM

There is another very similar theorem
which allows all sources to be converted
into a perfect current generator {one with
infinite internal impedance) and an
impedance connected in parallel. The
output of the current generator is the
current produced when you short the
output of the network. The impedance is
calculated in exactly the same way as for
the Thevenin impedance {Fig. 11).

The two theorems are essentially very
similar because any Thevenin equivalent
can be turned into a Norton equivalent very
easily and vice-versa.

|r ] _ otov
| 330

I

|

|

| 3-3k0

!

L__—— 23 °

Fig. 10(&). Typical biasing stage

= o !

22k

|
wv | 33k
|

—_
>—

L -
Fig. 10(b). Thevenin equivalent

As an example, suppose we have a
transistor connected as a common emitter
amplifier with an output impedance of
20kQ and a signal current of 0-5mA. We
then have two possible equivalent circuits,
Figs. 12{a) and 12{b}, often one will be
more useful than the other for a particular
calculation.

MAXIMUM POWER TRANSFER
THEOREM

Another theorem relating to the loading
of sources deals with the way to extract the
maximum power from any given one. Good
engineering design requires loading a
source with a resistance that will permit
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CURRENT GENERATOR

s EL

THEVENIN NORTON
THEVENIN AND NORTON CIRCUITS ARE INTERCHANGEABLE

Fig. 11. Equivalent voltage and current
generators

0-5mA 20kn

_ = —0
Fig 12(a). Norton equivalent of
common emitter amplifier

20k0

.

10V

o
Fig. 12(b). Thevenin equivalent of same

Yivz

Y2Y3 —ihed
Bty

Yi+Y2+Y)

Z1=

Z;

Y3Y1

L

Fig. 13. Star network with delta to star
conversion formula

v:;zm(zi‘ i+ .,'—3)

v:2122(3, + 55 +5) WeZaza(g 45 +7;)

Fig. 14. Delta network with star to

delta conversion formula

n 6n .

AAA

n LN

la)

180

{b)

174A

2-440

Sosen

{d)

[}
Fig. 15(a-d). All of these circuits are
equivalent
maximum power transfer. Let us first take
the purely resistive case, where we put a
load R2 across a source with open-circuit
voltage V and internal resistance R1. The
power dissipated in R2 changes as R2 is
varied—it reaches a maximum when R1 =
R2.

The general case. of this is when we have
a complex internal impedance and a
complex load impedance is R+X, the
maximum power is dissipated into the load
when the load impedance is R—X,

STAR-DELTA TRANSFORM

The last of this selection of useful
impedance theorems for this article states
that the networks shown in Figs. 13 and 14

.are interchangeable, if the component

values are changed according to the
formulae shown with each circuit.

Using the circuit in Fig. 15{a} as an
example of the use of these formulae for
simplification of networks, first we
transform each of the “‘stars” in Fig. 15(a)
to a delta in Fig. 15(b). Note that we can
reduce the two “deltas” to one delta since
there are now three pairs of parallel
resistors—this was not the case with the
two “‘stars”’. We now have a single delta,
Fig. 15{c), from which we can return to a
single star form if we wish as in Fig. 15{d}.
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Electronic
NOUGHTS ml GROSSES

VEHIGLES

Why is it taking so long for electric traction

to take over from the conventional internal

combustion engine {i.c.e.) powered vehicle?

A look at what's going on in the UK has
revealed some interesting facts.

This issue sees the completion of the P.E. V.D.U.
and next month we bring you another first in the
microcomputer field; the first d.i.y. printer.
Suitable for most systems the P.E. Microprinter
slashes the cost of this invaluable peripheral.

MIGROPRINTER

PRACTICAL

ELECTRONICS

OUR JANUARY ISSUE WILL BE ON SALE FRIDAY, 12 JANUARY 1979




"TONY JENKINS

If your radio controlled model out-ranges the transmitter, pre-program it to avoid a crash,

.with this simple circuit

ODERN digital radio control equipment is normally very

reliable, but there is always a danger of loss of signal,

due to faulty transmitter, dead transmitter battery, or the
model even going out of range.

The normal result of this is total loss of control, and
probable loss of the model as weli!

The unit to be described can eliminate this problem,
because when it is connected in line with a servo, if the
signal is lost, after a short time (approx. half a second) the
unit feeds a signal to the servo, which causes it to take up a
preset position (which can be adjusted throughout the
servo’s normal range of movement), where it will remain
until signal is regained, when control will revert to the
transmitter as normal.

A typical installation may require two to four units,
normally one for each servo in use, set so that if signal is
lost, a model aircraft for example, may go into a shallow
dive, circling slowly, with engine at idle.

It is also possible to use them on a glider, so the
transmitter may be switched off, and the model left circling,
thereby conserving battery life, as receiver consumption is
minimal with no servo movement.
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CIRCUIT DESCRIPTION

Referring to Fig. 1, IC1 is a CMOS quad 2 input NAND
gate connected to function as a data selector. When pins 2
and 12 are "high” the pulses on pin 13 appear at the output,
pin 8. When pins 2 and 12 are “low”, pulses from the 555
oscillator (connected to pin 5 of IC1), are fed to pin 8.

Control of pins 2 and 12 is via the rectifier circuit
consisting of C3, D1, D2, R1, and C1. When there is a signal
from the receiver coming into pin 13 on IC1 {and also C3),
the voltage on the positive end of C1 will be around 4.5
volts, well above the threshold of the CMOS logic i.c., so the
pulses from the receiver will be fed through to pin 8, and
from there to the servo.

When the signal is lost, there will be a d.c. level on the
input to the unit, no signal will pass through C3, capacitor
C1 (1uF) will discharge via R1 (680k(), and the voltage on
C1 will fall below the switching threshold of IC1, and so
approximately half a second after loss of signal, control of
the servo will be transferred to IC2. When the signal is
recovered, C1 will again charge, and control of the servo will
be transferred back to the receiver.

The oscillator formed by IC2 is slightly unusual, in that
instead of the usual near square wave output, the output
consists of. short 1-2ms (variable by VR1) positive pulses,
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with a gap of approximately 20ms between, thus simulating
the output of the receiver decoder.

The operation of the oscillator is as follows: C2 charges
via VR1, R3, and D3, until the voltage across it equals two
thirds of the supply voltage, at which point pins 3 and 7 of
the i.c. go "low", as the internal comparator (I/P at pin 6)
switches. C2 then discharges at a much slower rate, via R2
(D3 now being reversed biased) until the voltage on it is
reduced to one third of the supply voltage, when the other
comparator (I/P at pin 6) in IC2 switches, pin 7 is then
effectively open circuit, pin 3 goes “high”, and the cycle
commences again.

PIN 14

74€00 oUTPUT

INPUTO

CONSTRUCTION

This unit is only suitable for positive pulse systems, which
the majority of modern R.C. equipments use.

Construction is fairly straightforward, if normal care is
taken. Figs. 2 and 3 show the p.c.b. layout.

Insert and solder all components (taking care to observe
correct polarity, etc.), leaving IC1 to the last. This is a CMOS
device, and may be damaged by careless handling, unless
precautions are taken.

A servo extension lead to suit the equipment is required.
To connect the unit, the positive and negative wires in the
extension lead should be cut, a short length of insulation
should be removed, both positive leads connected to the
positive pad on the board, and both negative leads to the
negative pad. Now trace the control lead from the receiver
(in three wire systems the remaining wire), normally if the
receiver connecting block is checked, it will be the only wire
not common to all servos.

This should be cut and the insulation removed from the
ends. The end that will connect to the receiver should be
connected to the ““in” pad on the unit, and the other end to
the “‘out” pad. The unit is now ready for testing.

TESTING

Set the preset to mid travel, connect up the R.C.
equipment with the unit in line, with the servo. Switch on
the transmitter, then the receiver, and check that control is
as normal. Switch off the transmitter, the servo should jerk
towards one end of its travel, as normal. After a short delay,
the servo should move back towards the centre of its travel,
and the position may now be varied by means of the preset.
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COMPONENTS ...

( Resistors
R1 680kQ

R2  47kQ
R3 680Q
All § watt 5%

Potentiometers
VR1 5kQ Sub min hor'preset (4-7kQ will do)

Capacitors
C1.C3 1uF Tantalum bead (2 off)
C2 0.47uF Tantalum bead

Integrated Circuits
IC1 74C00
IC2 LM/NE555

Diodes

D1,D2,D3 1N914/1N4148

Miscellaneous
Printed circuit board (available from W.K.F. Electronics.

Worksop 720695)

Servo extension lead—to suit equipment in use.

Fig. 1. (left). Circuit diagram of Failsafe

Fig. 2. Printed circuit layout (actual size)

R1
oV —t1—

f—————y C2
O“ 1
OUT —1—e (] D1 158 )

Fig. 3. Component layout

+ VE——s
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WARNING

To cope with the different pulse lengths used by different
manufacturers, the pulse range available from the unit is
wider than required by most servos. Do not exceed the
servos normal range of movement, as it is possible {although
most types will withstand a certain amount of
mistreatment), that damage may occur. Adjust the preset
slowly.

INSTALLATION

If all is well, the unit{s) may now be installed in the model.
This is simply a matter of sticking them in a suitable position
with “servo-tape’”, and adjustlng them for a suitable
trajectory with no signal.

If the unit does not work in one mode, but is okay in the
other, check the area around the rectifier (C3, D1, D2, R1
C1). If the unit does not work at all, carefully inspect the
board for solder bridges or wrongly placed components.

If nothing is visibly wrong, temporarily transfer the lead
from the output to pin 3 of IC2, if control by the preset is
now possible, it is probable that IC1 is faulty. If still no
output, it is probably IC2 (or associated components).

The unit may also be built as a servo tester, in which case
only R2, R3, C2, D3, IC2, and VR1 are then required. VR1
should now be a calibrated potentiometer, and the output is
taken from IC2 pin 3. It can be built into a suitable box with
6V battery and on/off switch, and a socket for the servo. *

%M

One R.C. Failsafe board. As many can be used as
required to preset the various servos

oVN | Pv

m P.A.DAKIN

Transistor proportional control with no junction losses at full power

OST motor controls for R.C. systems use a servo to
operate switches and resistors or wipers on a
resistance board, etc. This causes heat, reduces the torque
available from the motor and is susceptible to dirt and wear.
This circuit will overcome these problems and unlike most
solid state controllers will have full power output, as well as
proportional control forwards and reverse.
It is suitable for cars and boats, and with modifications
can be used in aircraft. The receiver must give a positive
puise output of 1 to 2ms every 20ms.

CIRCUIT DESCRIPTION

The full circuit diagram is shown in Fig. 1. The controller
uses two 3140 operational amplifiers connected in the
voltage comparitor mode, one inverting and the other non-
inverting. The positive incoming pulses from the decoder
produce a ramping voltage across'R2 C1 which is used to
trigger the i.c.s. VR1 and VR2 are adjusted so that a 1:-5ms
pulse is "neutral” (sticks centre) and no voltage appears at
point A.
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As the pulse lengthens to 2ms {(full forward) IC1 produces
an output of varying duty cycle between 0-100 per cent
which turns on TR4, and supplies drive current to the
Darlington output pair TR5 and TR6. Transistor TR6 has an
inherent volt drop of approximately 0.65V. Therefore to
supply full voltage to the mdtor, VR4 is adjusted so that at
maximum voltage at point A, relay RLB operates and short-
circuits TR5 and TR6.

As the decoder pulses shorten to 1ms (full reverse) 1C2
will produce an output of varying duty cycle. When an output
appears at point B relay RLA is operated reversing the motor
connections. The motor drive is exactly as before except in
the opposite direction. Again RLB operates at full reverse to
give maximum power.

TR3, R9 and D7 form a simple series regulator to supply a
constant voltage to the relays. This is essential since the
motor battery volts may vary by up to +16 per cent of
nominal voltage, which would affect the relays, pull-in point.

Diodes D2 and D3 prevent the i.c. with a low output,
sinking the output of the other i.c. when it is high. D5 and
D6 are protection diodes across the relay coils to prevent
high voltage transients affecting the circuit.
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Capacitors C2 and C3 prevent relay chatter. C4 is motor
suppression. D9 and D10 give visual indication of output
from the i.c. These may be left as permanent fixtures or
temporarily wired for setting up only.

It should be stated at this point that the relay contacts are
rated at 5A. It has been found that the contacts will handle
up to 15A when not switching at these high currents. RLA
operates when little or no current is flowing, and RLB
provides a low resistance path across TR5 and TR6. If a
single-pole-make is not available a d.p.d.t. may be used, and
the contacts paralleled up to handle up to 10 amps.
Although the 3140 is specified, several units have
successfully been built using the standard 741, and it must
be emphasised that the minimum specified voltage for this
i.c.is +3V (6V supply). However, with careful selection some
can be found to work well with a single 4V supply.

COMPONENTS

Potentiometers
VR1-VR4 10k min cermet.

Capacitors
Cc1 1uF
Cc2 47uF
C3 100ufF
c4 1uF non polarised
All tantalum bead types (12V minimum) except where
stated

Integrated Circuits
IC1,1C2 3140 0or 741 (2 off)

-

Resistors
R1 10kQ2
R2 180k
R3, R4 2.2k (2 off)
R5, R6 1500 (2 off)
R7-R9 1k (3 off)
R10 10kQ2
R11 {See Table 1)
R12 1kQ2
R13 27k

All JW 5% except where stated. * required for smooth
changeover if 3140 op-amps are used

Diodes .
D1-D6 1N4148 or similar (6 off)
D7 (See Table 1)
D8 1N4148
D9, D10 Any 20mA !.e.d. red and green (1 off each)
D11,D12 BZX61 (2 off)
Transistors

TR1-TR4 BC182L or BC184L (TR3 — BD131 if relay
currents exceed 100mA each)

TR5 BD1310or TIP31A
TR6 2N3055 or TIP3055
Miscellaneous

Stripboard or p.c.b. (approx 35 x 75mm}

Metal box 63 x 76 x 25mm approx.

6BA or M3 nuts and screws as required

Solder tags; heatsink compound, plug to suit receiver
Wire suitable for 10A minimum

2 relays p.c.b. mounting BA contacts d.p.d.t.

100mA operating current max. (RS 349-642}

+5V
O~
TR3
D6 =RLE BC182L
INLYLB ]
F1 +VE
3 e e D)
TR2| R
VL RS BciszL| kA
10k Q1
1k RLA2
02
= INL1LB
R& |
22k0 o
' 1uF
L 03
\/p DY R1 ING1LB
08 R7
INL14B 10Kk
= D5
C RLB1
: A[wuaa ——
R2 L, c1 TR R12
180k 1, 1F BC182L 1kQ
TR6
2N 3055
ov
o— —0
Fig. 1. Circuit diagram
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CIRCUIT CONSTRUCTION

For use in aircraft, only part of the circuit need be
constructed. Omit IC2, D3, D8, D5, D7, TR3-TR6, R5, R7,
R8-R10, R13, VR3, C2, and RLA. This will give an "all or
nothing” control which is all that is required for electric
flight.

The circuit can be constructed on a p.c.b. {or stripboard),
of approximate dimensions 35 x 75mm (smaller for aircraft).
See Figs. 2 and 3.

Resistor R11 and diode D7 must be chosen to suit motor
supply voltage. See Table 1. Pay particular attention to
polarites of diodes, capacitors, and pin connection of i.c.s
and transistors. TR5 and TR6 must be mounted on the case
which acts as a heatsink. If 12—15V supplies are used, and
the motor is drawing more than about 8A, an extra
heatsink may need to be added to the top of the case. For
the lower power controller (6-9V supplies), RS type Extra
Flex may be used for the heavy current.wires. If the average
current consumption is greater than 8A a higher rated wire
should be used. See Fig. 4 for relay wiring.

SETTING UP PROCEDURE

First check again the position, value and pin connections
of all components. Having done this, connect the unit to the
receiver only, ignore centre taps on 4-wire systems. Switch
on transmitter and receiver with transmitter throttle control
in the centre (neutral position) and the l.e.d.s may glow.
Adjust VR1 and VR2 until both l.e.d.s are just extinguished
(The l.e.d.s may have to be shaded so that an accurate
setting can be made.) Slowly move the stick to the forward
position; D9 should gently glow and increase to full
brightness. The same should happen to D10 when the stick
is moved in the reverse direction. This has set the neutral
position. Leave the transmitter controls in Neutral. Connect
the motor supply but not the motor. It would be advisable to
substitute a low value fuse of about 0-5A or 1A for F1, to
protect TR6 and TR6 against shorts whilst setting up. Set
VR3 to its earth end, and VR4 to its "base” end. Neither
relay should be energised. Gently give reverse until D10 just
starts to glow, and adjust VR3 to pull in relay RLA. Return
sticks to neutral and relay RLA should drop out. If not,
readjust VR3. Now move sticks to full forward position and
adjust VR4 to operate Relay RLB. Return sticks to neutral
and check that no l.e.d.s glow and no relays are energised.

TO CIRCUIT BOARD +

FROM BATTERY — ﬁ
TO TRE EMITTER & ey,
CIRCUIT BOARD

NEGATIVE. NO

TO MOTOR

+ FROM BATTERY

TRSE TR6 COLLECTOR

HEAVY
At CURRENT
CABLE

LIGHT
CURRENT
CABLE

c

NC

coiL

coIL
TR2 COLLECTOR R

RELAY COMMON
(TR3 EMITTER}

TR1 COLLECTOR

. Fig. 4. Relay wiring arrangement for the standard con-
figuration of two-pole change-over type rolays.
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Table 1.
Nominal D7
Motor Voltage R11 Value & Rating Voltage
6 330 2w 5.6
9 47Q 2w 6-2
62Q 2.5W 6-8
75Q 3.-0w 6-8 or
12V if 12V relays
are used

Fig. 2. Printed circuit layout shown at full size

D39 LINK &
T

LINK S
R58TR6 TRS
Icalllime) {base) LINK 3
1Y 4

Ry

= P+ VE

»

TO
=™ moToR
)

\.ng I)d?v j LINK 6

{common) To
TRE6 MOTOR
lemitter]
Fig. 3(a). Component layout. IC1 and IC2 may be
plugged into a single d.i.l. socket

METAL O
FACE :
’ E B
' | ‘ o O
BC 182L/184L | ! |
BCE Q
BD131 TIP305S COLLECTOR
TIP 31A CASE
A 2N 3055
Fig. 3(b). Device pinouts
10 +VE
CIRCUIT : FROM
BOARD BATTERY
¥ J/

TO TR6 COLLECTOR

Fig. 5. Clamping diode circuit to suppress motor inter-
ference.
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NIKAD
CONTROLLER

Increase to full reverse and again check that RLB
operates. If not, adjust VR4 slightly until it operates at full
forward and reverse.

When all is satisfactory remove the low value fuse and
connect the controller output to the motor and check for full
proportional control in both directions. If the motor is run
with no load, the full effect of the controller will not be seen,
since the motor will run up to full revs at approximately half
throttle. Having set up the controlier and fitted it in its box
the unit can now be mounted in the model.

FURTHER NOTES AND SUGGESTIONS

For relays that require a pull-in current greater than
100mA, TR3 should be a BD131 or TIP31A. This may be
soldered directly into the board and will handle
approximately 500mA without a heatsink. R11 is a high
wattage type because when a TIP 3055 and TIP 31A are
used for the Darlington output pair, should both have low
gain, 200mA or so will flow as base current in TR5. This
current is limited by R11. However if TR5 and TR6 are fairly
high gain, the wattage may be reduced to 0-5W.

Fig. 3(b) shows semiconductor connections for specified
types. If interference is suspected from the motor, try
earthing one side of the motor connections to its case but
ensure the batteries are left floating or damage to the control
unit may occur.

If motor interference still persists, remove C4 and add
clamping diodes as shown in Fig. 5. These are BZX61 22V.
These should limit any r.f. spikes to approximately 22V. %

™
7

by Mike Abbott

HEY! 64K

ANYONE who read October’s Industry Notebook might puzzle over
the plan being debated whereby a mass production unit would be
created using government money, to produce a 64K RAMin the UK.
There was a time when one would have heralded an attempt at a single
supply 64K RAM with a blast of trumpets, but the drum roll has stop-
ped. It’s all over bar the shouting. The 64K RAM is here!

\\\ e, £\
3

. : f ﬂ\x QA

Sample quantities of a new dynamic RAM became available in the
fourth quarter of 1978, from Texas Instruments. Volume production is
scheduled for the first quarter of 1979.

Organised as 64K x 1, the TMS 4164 was expected to be the first
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available 5V 64K dynamic RAM on the market. It comes in a 16-pin,
300-mil standard dual-in-line package, complying with Jedec standar-
dized pin-out requirements and allowing upward compatibility with the
16K Dynamic RAM.

The TMS 4164 single 5V power supply design is TTL compatible,
offers considerably lower power dissipation and is more immune to
system noise. Five-volt operation also reduces the effective electric field
across gate oxide offering higher system reliability. In addition, a com-
pact layout and optimized design/process combination for 5V-only
operation results in improved performance.

Access times range from 100 to 150 nanoseconds maximum, with
minimum cycle times of 200 to 250 ns. Power dissipation is 200 mW
maximum or three pW maximum per bit. Comparing the 462 mW
power dissipation of the 16K RAM at 375 ns cycle time, total max-
imum power dissipation of the new 64K RAM is reduced by 60 per
cent with improved cycle times while bit density is quadrupled. This ad-
vancement allows practically an order of magnitude power per bit im-
provement.

The TMS 4164 features a 256 cycle refresh with a 4 ms maximum
refresh period, as a result of the lower power dissipation. This refresh
period is a 100 per cent improvement over the 2-ms refresh period of
current 4K and 16K RAMs. The small chip size of 34,000 square mils
is a significant contributing factor to lower production costs and im-
proved reliability.

Due to TMS 4164 refresh compatibility with the 16K RAM, the
basic refresh controller timing does not require major changes. The
only provision required is for an 8-bit refresh counter/multiplexer when
upgrading to 64K from a 16K system. Also contributing to higher
system operating efficiency is a 1-3 to 1-6 per cent refresh overhead
time, compared to 2-4 per cent on the 16K RAM.

Two clocks, RAS/ROW address select and CAS column address
select control the gating of the 8-bit addresses so that timing charac-
teristics are essentially identical to the TMS 4116 16K RAM. Row ad-
dress set-up time is zero nanoseconds; hold time, 15ns. Column address
set-up is 5ns and RAS/CAS spacing is 15 and 50ns. This allows the
system™designer a full 35ns interval to change addresses and bring CAS
low, without extending access time beyond 150ns.

More details from Texas Instruments Ltd., Memory Products
Group, Manton Lane, Bedford, MK41 TPA.
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WITH the addition of just two ic.s a

7447 BCD to 7-segment decoder can
be made to decode any four bit binary
number to display zero to fifteen on a one
and a half or two digit common anode 7-
segment display.

Gates ICla—c detect any binary num-
ber with a decimal value greater than nine
with the output of ICIc going high. IC2a
inverts this output so that its output goes
low turning on segments b and c of the ten
digits.

From Table 1 it can be seen that for
numbers with a decimal value greater than
nine inputs B and D must be inverted and
input C must be inverted when input B is
low. These functions are carried out by
IC1d and IC2a—c.

The circuit was devised to give an easily
read indication of the binary address on a
7489 RAM but can be used in any
application where a four bit binary number
has to be monitored.
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W. Mclvor,
Accrington,
Lancs.
Table 1
Decimal| Binary Input to 7447
DCBA DCBA
10 1010 0000
11 1011 0001
12 1100 0010
13 1101 0011
14 1110 0100
15 1111 0101

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

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

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

Each idea submitted
must be accompanied by
a declaration to the effect
that it is the original work
of the undersigned, and
that it has not been
accepted for publication
elsewhere.

BINARY TO 7-SEGMENT DECODER

IC1-7402
1C2-7486

MSB) D

c

B

iLse} A

Veo a
| 1C1d 'U‘:Ub
L
IC1a Q Uc
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I1C1c
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SUB-OCTAVE GENERATOR

47k0 47k

HOWN is a circuit for a sub-octave

generator, developed for use with a syn-
thesiser. It functions as follows.

IC!1 is an inverting unity gain buffer
which drives the comparator IC2. The
trigger level of this comparator is set for
convenience at half the negative supply
level (it could, of course, be set at almost
any other negative value if desired). The
output from this ic then feeds the clock
input of a CMOS CD4024 binary divider.
Only five of the seven outputs are used in
this version although the others could be
added quite easily.

+7v
||L R7

VR1

12
100kN ‘ 1M0 (LOG)
1 . RB VR2
ICS
100kN 1MN |(LOG}
9  RI
A 100k
5 ARI0
CD4LO24LA 100k
5 R11 VR3
1MQ

{LOG)

l 1000
2.

Each output from 12 down is an octave
below the other and these divided versions
of the original frequency input are then fed
through individual level controlling pots
(VR1-3) to the buffer IC3. The ratio of
“original” to “treated” sound is varied
with the dual pot VR4, the original content
being siphoned off from the output of IC1.
The signals are then mixed into IC4 and
fed via the level control VRS to the output.

Although the supply lines quoted are
+7V there is no reason why +9V should
not suffice. Sirice the maximum level of
input signal must exceed the comparator

1C1—4 = LM301A

OUTPUT

threshold without going higher than about

75 per cent of the positive line, some

adjustment of input signal level might then

become necessary. In its present use the
unit is used with a 5V signal level.

P. L. Watson,

Bromham,

Bedford.

SHOWN is an electronic combination
] lock. It uses four thyristors that latch
f .on when the correct push-buttons are
operated. TR1 and associated circuitry
form a timer circuit that closes RLA1 for a
pre-set period of time; about 5-7 seconds.
This means that anyone who is uncertain
of the combination, even if he is lucky
enough to find S1, would not have enough
time to find the rest. S6—S10 are connected
so if depressed during or at the end of a
combination, any number sequence
already set up, would be destroyed. In the
same way the timer destroys a sequence at
the thyristors, when the time runs out, by
releasing the thyristor current.

Any 9-12 volt relays will do to switch
the thyristors, but to be on the safe side,
EX  the solenoid or lock must not draw more

j than I-2 amps.

The combination can be changed by
moving the position of the switches and it
will be found that it is almost impossible to
operate the solenoid unless the combina-
tion is known.

A.J. Bexley,
Woking,
Surrey.
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COMBINATION LOCK
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ON

AVING built the one-armed bandit
H featured in Practical Electronics May
1977, the author was very pleased with its
performance except for the operation of
the “Hold” switches. In the original design
these were s.p.d.t. switches which had to
be made to obtain a hold and cancelled
after operating the handle, otherwise one
was left with a hold on the next operation.
, In the heat of a hectic battle against five
children, it was quite easy to forget to
cancel the “Hold” switch which would
lead to considerable argument as to
whether one would have scored a win if
one had remembered to cancel the hold!

For the sake of peace and quiet it was
therefore decided to modify the circuit to:

(a) replace the switches with push-
buttons (to give a more realistic
effect)

(b) to give a HOLD SELECTED
indication, and

(c) to incorporate circuitry that
would automatically cancel any
selected hold after each
operation.

The circuit is shown in block form in
Fig. 1. ICs 1, 2 and 3 are components
from the original circuit. Normally the Q
outputs from the latches are high thereby
enabling the displays. When a hold
becomes available, pin 8 of IC1 goes low.
When a hold button is pressed (S2, 3 or 4),
" the Q output of the latch will go low
disabling the display. The § outputs of the
latches are wired to the decimal points of
the displays to indicate a hold has been
selected.

The start handle is now operated
causing the output of IC2 to go high for
approximately 5 seconds. At the end of
this time IC2 output goes low and the
negative going transition will trigger the
latch reset one shot.

This will give a negative pulse which will
reset the latches ready for the next
operation.

An optional extra is the “Cancel Hold”
switch which allows one to cancel a

selected hold if one should so desire. This.

is simply an RC circuit which gives a
negative-going pulse to the latch reset one-
shot when the button is pressed. The diode
prevents the RC circuit from incrementing
the hold available counter IC1.

As in the block diagram, ICs 1, 2 and 3
are from the original circuit whilst ICs 20,
21 and 22 form the new circuitry together

 with R37-41, C7,C8 and D5.

Each latch is constructed from two
cross coupled NAND gates, the latch reset
and one-shot from two more NAND gates
and three NAND gates are used as
inverters for driving the decimal points in
the displays.

K. Longley,
Heywood,
Lancs.
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COINCIDENCE/ERROR DETECTOR

HIs circuit will detect whether two
Tinputs occur simultaneously or one
before the other. It is basically a modified
half-adder. With no inputs applied, the
output from ICla is at zero, disabling all
output gates. The outputs from inverters
IC3c and IC3d set the inputs of IC1b and
IC Ic ready to accept signals.

If A and B are set to 1 simultaneously
no change will occur on the output of
IC4a. As this is high and the output of
IC1a is high, Q, is enabled. IC2a, 1d, 3a,
3d and 4a make up an EXCLUSIVE OR
which performs the “no-change” function.

Suppose A occurs before B. The
outputs of IC1b and IC2a go high. The
output of IC3c goes low, disabling IClc.
When the B input occurs, this is prevented
from entering into the EXCLUSIVE OR
and the state of A and “not B” only is
recognised. IC2b combines this
information with the output of IC1b and
gives the “A before B” condition at Q,. If
B occurs before A, this time ICIlb is
disabled, and the “B before A” condition is
decoded as above.

8.7

1C1 - 4081
€2 408
IC3 4001
IC4 4001

12

Table 1

-
e

t,+1

Q

P. Landau,
Southend-on-Sea,
Essex.

No output
B operated before A
A operated before B
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CMOS BURGLAR ALARM
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HIS circuit features high sensitivity

with an extremely low current
consumption—under 3uA at 12V. The
circuit is so sensitive that a finger placed
on each guard line will set the alarm off.

Normally, both of the inputs to gates
G1/2/3 are high, so the output is low. If,
however, either of these inputs go low (by
breaking line A or shorting lines A and B
together), the outputs of gates G1/2/3 will
go high and trigger the thyristor. The gates
G1/2/3 are in parallel to provide ample
gate current for the thyristor. This should
be a sensitive type such as the C106.

Any battery voltage from 6V to 15V
can be used, to suit the alarm device. The
sensitivity of the circuit can be increased
by increasing resistors R1, R2 and R3.

R. C. Hoare,
Leeds.
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FEATURING : sn76a77n swi705 H11F1,2,3

NOISES OFF?

Electronic games and novelties are
always popular, and thanks to advances in
Large Scale integration, they are now
reaching a level of sophistication which will
make them more than a passing fad. The
well-known "‘Tele-Tennis'~ and its
derivatives are already with us, but soon we
can expect to be deluged with crafty
microprocessor-based games which wiil
pose a challenge not only to our manual
dexterity, but also to our intellect! Those
fortunate enough to own home computers
such as the PET, can already enjoy the
delights of “Lunar Lander”, “Star Trek” and
“Klingon Capture”, but in the near future |
feel sure that many lower cost, dedicated,
microprocessor games will also appear.

To give these future games an air of
realism, Texas Instruments have designed a
complex, programmable, sound generator
chip which provides an excellent comple-
ment to the video displays on which most
games will be based. And of course, a
device like the SN76477N sound
generator is ideal for use with all of those
simple electronic party games you have had
buzzing around in your head for weeks,
whether they involve your pet micro or not!

“What sort of sounds?” you may ask.
Well, the data sheet shows examples of the
SN76477N connected up to pretend it's a
train, propeller ‘plane, gun shot, explosion,
siren, phasor gun, musical organ and a
"space war” (whatever that is!). Not that
that's all it can do. The nicest thing about
this new chip is that it's up to you to
program the noise of your dreams. A
dragon snoring, a bull bellowing, a ban-
dersnatch snatching, all may be simulated
with a handful of resistors and capacitors, a
little trial and error, and an SN76477N.

Within the portals of its plastic 28 pin
package the new chip contains a bewilder-
ing array of programmable sound generator
building blocks. A super low frequency os-
cillator which generates square and
triangular ramp waveforms, a voltage con-
trolled audio oscillator, a noise generator
and filter, a mixer, a monostable, an output

" amplifier and even facilities for adjusting
the attack/decay of the output waveform,
are all included.

The chip will drive a speaker with the aid
of a single external transistor and will run
from either an existing regulated 5V supply
or from an internal regulator fed from an
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Typical SN76477N Application

R LoaD

+9v

T

K
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2 92526272901 18 1?7 A&

i 150331 .i |
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Notes. The value of resistor R,,,4 may be
varied to produce the desired sound
loudness. Pins that are not shown in the ap-
plication schematic are not connected
(open). All capacitors in microfarads.

external unregulated 7-5 to 9-0V supply.
Bipolar I2L technology is employed, rather
than MOS, to facilitate the combination of
logic and linear circuitry on the same chip.

To produce a single type of noise, the
SN76477N can be used alone, but if you
want to switch from gun-shots to choo-
choo trains, an external switching array,
either mechanical or electronic, will be
necessary.

At last! The electronic “Whoopee-
cushion” has arrived!

BRIDGE THAT GAP

In the past, if you needed a-3 to 5A
power supply for 5V TTL systems or
microprocessors, you had to wire up three
or more LM309 regulator devices, a
smoothing capacitor, a bridge rectifier and
a transformer. The three or more LM 309's
and the bridge rectifier needed to go on a
heatsink of course, and the resultant
assembly was both complex and bulky.

For future designs, the heat sink
assembly can be very much simplified by
the use of the SH1705 regulator from
Fairchild. First, the SH1705 reduces the
number of TO3 packages required from a
possible five to just one, because it boasts a
5A regulator current rating. Second, the
new device gets rid of the big bridge rec-
tifier package altogether, because Fairchild
have crammed a diode bridge into the
SH1705 as well as the regulator chip!

000

To make a 5V 5A supply, then, all you now
need is a single SH1705, a capacitor, and a

transformer. (You will still need a heatsink

of coursel)

The new device has ali the usual features
you have come to expect from fixed voltage
regulators, such as internal over-current
and over-temperature protection, excellent
line and load regulation and more than
40dB of ripple rejection (even at 5A). The
TO3 package used has four pins, with the
case acting as the ground or OV connection.
Pins 2 and 3 are a.c. input pins, pin 4 is the
output from the bridge/input to the
regulator, and pin 1 is the regulated 5V out-
put.

Quite an improvement!

PHOTON F.E.T.

| have mentioned optical-isolators before
in this column, but in the past the devices |
referred to were really /ogic isolators, where
a logic input applied to a light emitting
diode was coupled within the package to a
phototransistor to produce a logic level
change at the output. The consequent GQ
insulation resistance between inputs and
outputs has made these devices very useful
in some applications, but equivalent
devices for isolating analogue signals have
been rather more difficult to produce due to
the need for a linear transfer function.

A new device family from General Elec-
tric, comprising the H11F1, 2 and 3, are
ready to put this right, and may reduce the
status of the analogue optical isolator to
that of a “Jelly bean” part like their digital
precursors. The new devices are described
as Photon Coupled Bilateral Analogue FETs
and they use the combination of a gallium
arsenide infra-red emitting diode and a
symmetrical bilateral silicon photo detector
which behaves as an ideal isolated FET.

Because the output device is an FET, you
can use it as a linear variable resistance
which is controllable over a 100Q to
300MQ range, in isolated
attenuators or a.g.c. systems for example.
You can also use it as an analogue switch.
A logic level applied to the input diode can
be used to switch a 60V peak to peak sine
wave in less than 15pus, a useful facility in
solid state audio switches and instrumenta-
tion systems.

The new devices come in low cost 8 pin
mini-d.i.p. packages and boast a linearity of
99.9 per cent. (Well, nobody's perfect!)
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Man v Machine

| am sometimes accused of enthusiasm
for technology to the extent of being insen-
sitive to its impact on society and the
dignity of man. | recall from my earliest stu-
dent days being warned that electricity
could kill people. A very good servant, it
was explained, but a very bad master. So,
with all forms of technology. It needs to be
kept in its place as a servant, a useful tool,
no more, no less.

Yet who has not experienced a trembling
fear that one day ‘artificial intelligence’
would get the better of us? | was pleased to
see, therefore, that David Levy, a former
chess champion of Scotland, easily
defeated the most advanced machine in a
match of six games, Levy scoring three
wins, a draw and only one lost game, the
sixth game being redundant as Levy had
already won.

The match, held in Canada, was played
against a CDC Cyber 176 computer
programmed to examine up to three million
positions and analyse up to a dozen moves
ahead.

Now for the bad news. The program
used, Chess 4.7, is reckoned to be stronger
than 99-5 per cent of all chess players in
the world. Levy thinks that a machine of
even greater analytic power with super-
programming could be outright world
champion by the year 2001, defeating even
the best human player. Would this be a
reason for putting a hatchet through the
machine? Or would it just prove that the
best human computer programmers, aided
by the machine, are better than the best
human chess players? The machine itself is
still but a machine, just as an intelligently
applied block and tackle enables a
physically puny man to lift great weights.

Muddle

Computer programming again but in a
different context, that of defence. | have of-
ten written of startling falls in electronic
hardware costs. But while hardware costs
continue to tumble, software costs of
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computer-based systems continue to rise
because programming is labour intensive
and good programmers in short supply. In
the United States the defence forces bet-
ween them are currently using 200 dif-
ferent computer architectures which use
450 programming languages. This has
come about because engineers have been
optimising hardware and then specifying
tailor-made computer systems to suit.

Now an attempt is being made to
rationalise computer usage so that all pur-
poses can be met from half a dozen user
architectures and seven programming
languages.

A similar, though less acute, problem
exists in the UK forces and there is now an
attempt at similar rationalisation, one of the
new contenders for a “standard” computer
being the established Ferranti Argus 700
now being developed in a military version.

| like the quote, attributed to a US Air
Force General, “More and more our radios
and radars tend to look like computers
which, just coincidentally, happen to
radiate and receive’’.

How true this is can be seen from the in-
itial announcements on the new WG34
anti-submarine helicopters being built by
Westland and scheduled for service by the
mid 1980’'s. Prime contractor for the
avionics systems is Marconi and by exten-
sive use of distributed microprocessors, the
WG34, it is said, will do the work of the 13
men in to-day’s Nimrod, with a crew of only
three.

The Little Marvel

Well over a million 6500 type 8-bit
MPUs were delivered in the first six months
of the year according to market analysts.

But as well as MPUs there are dozens of
other exciting single-chip devices coming to
the market place. RCA, for example, now
has a smoke detector on a single chip. GIM
has an appliance timer for cookers, central
heating and similar domestic functions and,
amazingly, Tl has compressed into a single
chip a complete speech synthesizer which
is used as the heart of their Speak & Spell
teaching aid. | have heard Speak & Spell in
action. It has an all-American drawl| but |
understand an English-accent version will
be available for the UK.

The single-chip 64K random access
memory (RAM) has arrived. First off the
mark appears to be Tl with trade samples
available, according to latest reports, this
month (November). So far as | know, no of-
ficial book has been opened on runners and
riders in the great 64K hurdle, but if there
were it might look something like this. Top
favourite to be first past the post, Tl at
odds-on. Second and third favourites
Mostek and National Semiconductor. A
dark horse who may yet be a surprise,
Motorola. Among the also-rans, Inmos,
lagging by about two years but likely to
improve.

Ferranti

The National Enterprise Board has done
handsomely, profiting from participation in
Ferranti. In turn, Ferranti has done well with
NEB support. But | seem to remember that

Ferranti, some years ago, was clobbered
heavily by the government of the day for
doing rather too well on a fixed-price mis-
sile contract and had to cough up millions
which could have been held in reserve
against a rainy day. And that part, at least,
of Ferranti's misfortunes came about
because of cut-backs in CEGB ordering
from Ferranti's heavy electrical division, still
suffering from depression.

A new venture for Ferranti is entry into
the CCTV market, with accent on large
security surveillance projects. It seems
Ferranti will be systems engineers, bringing
in CCTV equipment from outside, although
some equipment may be developed in-
house eventually. This new area of diver-
sification is within the newly formed
Ferranti Instrumentation Ltd., a re-vamp of
the old Instrumentation Division which is
also getting involved in building con-
tainerisation equipment in the old heavy
transformer plant.

Calculator Market

In a recent survey the world calculator
market shows only a modest increase this
year. But no need to get worried because
total sales are forecast at nearly 24 million
units as compared with 22 million in 1977,
There is, however, a small drop in the
cheapest hand-held models from 6-8
million to 6-7 million, indicating perhaps
the beginning of market saturation for
those costing less than 15 US dollars. The
more expensive hand-held, including
programmable, units all show an increase
in sales.

Automation

At the recent Internepcon Show of elec-
tronic production equipment one of the star
exhibits was the Dynapert automatic com-
ponent insertion machine. Computer-
controlled, it mounts components in ban-
doliers {testing them at the same time is an

'option) and in correct sequence at the rate

of 19,000 components an hour. It then in-
serts them in p.c.b.s at the rate of 9,000
components an hour per operating head.
Another Dynapert machine, destined for
ICL, can stuff d.i.p. components into p.c.b.s
at 4,000 an hour.

Iran Goes Solid State

iran is getting ready for when the oil runs
out. Latest move in industrialisation is a
brand new semiconductor plant located at
Shiraz. Some £11-12 million has been in-
vested and the plan is to produce 30 million
transistors and up to 20 million i.c.s a year.
Output will be marketed through lran’s
state-owned Electronic Component In-
dustries and most of it is expected to be ab-
sorbed within lran. If so, then Iran’s elec-
tronics industry must be growing faster
than most of us had imagined. The new
plant will start with finished imported
wafers but plans to move to diffusing its
own within a few months. Among equip-
ment suppliers are Teradyne with some
£1-5 million of automatic test equipment
installed, placed on Teradyne's UK base at
Weybridge, Surrey.
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PANTENTS REV

38

31

36

35

Copies of Patents can be obtained from :

the Patent Office Sales, St. Mary Cray, Orpingto'n, Kent

FUEL/AIR RATIO

Fiat in BP 1 496 265 refers to new
electronic devices for analysing the
percentage of carbon monoxide and oxygen
in the exhaust gases of a motor vehicle.
Such analysis is necessary to optimise
engine performance and fuel-air ratios.

In a known system (Fig. 1} a sensor 1 is
formed from a bar of semi-conductor
metallic oxide, such as chromic oxide or
titanium dioxide, which is sandwiched
between two metallic electrodes 3 and 5.

The sensor is fixed in the vehicle exhaust,
fed with current from battery 6 and the
voltage drop across resistor 8 read by
meter 10.

The conductivity of the metallic oxide
can be directly related to the composition
of the engine exhaust gases, particularly the
relative amounts of carbon monoxide and
oxygen, when raised to a temperature of
between 500°C and 900°C.

The voltage drop across resistor 8 can
thus provide either a direct reading of the
air/fuel ratio or direct control on the engine.
But Fiat have found such systems
unreliable in practice due to temperature
fluctuations and now use a new type of
sensor reminiscent of primitive, pre-war
semi-conductor devices.

Fig. 2 shows such a Fiat sensor, with a
sleeve 22 of ceramic material containing
metallic oxide powder 21 compressed
between electrodes 23, 25.

Fig. 3 shows the improved method of
connection. Two similar sensors of the new
type are incorporated as arms 37, 38 in a
Wheatstone Bridge with fixed resistance 35
and variable, nuiling resistance 36. The
sensor in arms 37, 38 are both located in
the exhaust system and thus both rise to
the same exhaust temperature while
bathed in the same exhaust gas flow.

The ceramic wall of one sensor is porous
and the wall of the other is impermeable to
exhaust gas. It follows that changes in the
sensors due to exhaust gas temperature
fluctuations and other irrelevant factors will
cancel out.

The bridge will be unbalanced by, and
give a reading on, only those variations
which are due to the parameter it is desired,
to measure, namely the physical
composition of the exhaust gases. Thus
bridge ammeter A will give a correct and
accurate reading representative only of air-
fuel ratio, independent of exhaust gas
temperature.

Price 95p each

BIPOLAR TRANSISTOR

In BP 1 494 151 RCA of the U.S.A.
explains how it is practically impossible to
make a satisfactory bipolar transistor by
conventional methods of diffusing
impurities into a thin, epitaxial layer of
silicon on an insulating substrate.

To produce accurate diffusion of
impurities using silicon on sapphire {(SOS)
is impractical because silicon as deposited
epitaxially on sapphire is inferior in
crystalline structure to bulk silicon, and
short circuits result. The patent seeks to
avoid such problems. Although lengthy in
content details, the basic ideas are simple.

The RCA bipolar transistor is formed
from a silicon layer of “n” type which
consists of two separate strata which are
both epitaxially deposited but differently
doped. Using conventional photo, resist
techniques the basé region is formed by a
double ion implantation of “p” type
impurity, such as boron.

N+
‘ l Pt

N+ N+

=0

The emitter region is formed by “n"-type
ion implanting. This implantation is through

an elongated opening in the previously
formed silicon dioxide layer. According to
RCA this ion implantation technique and
multi-strata foundation provides the
missing link to reliability.
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This new style course will enable
anyone to have a real understanding
by a modern, practical and visual
. method. No previous knowledge is

required, no maths, and an absolute
minimum of theory.

’ ‘ You learn the practical way in
ere s ow easy steps mastering all the essentials
of your hobby or to further your
career in electronics or as a self-

ou ma s ter employed electronics engineer.
All the training can be carried out

in the comfort of your own home

o :
and at your own pace. A tutor is
eIeCt ron Ics. available to whom you can write, at
any time, for advice or help during
your work. A Certificate is given at

=
e fhe praCt Ical way. the end of every course.

1. Build an oscilloscope.

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

2.Read, draw and understand
circuit diagrams.

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

3.Carry out over 40 experiments
on basic circuts.

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

4. Free Gift.

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

rpm—mmmmmm

>
~

.
=
5
G . 3 -
/7 /

ost now, without obligation, to

| BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL

i P.0O. Box 156, Jersey, Channel Islands.

<)

g NAME
ADDRESS —

i PEB 12/78

Block caps please
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New from Labgear

TV GAMES COMBINER
CM 7042

To avoid the inconvenience and risk of set damage
inherent in continually plugging-in and unplugging aerials
and TV games, Labgear have developed the CM 7042

TV Games Combiner.

With this simple device both the aerial and the game can be
left permanently connected to the receiver and selected
at will via the two-way switch.

The CM 7042 can also be used for other dual-input
applications such as combining normal aerial and VCR ;
combining two aerials ; or —in reverse —to switch a single
input between two receivers.

‘ATARI’' VIDEO
COMPUTER

— READY BUILT
CARTRIDGE SYSTEM(ROM)

Designed and built by Atari (part of Wamer Bros.} in the USA this unit is the most
advanced games centre available.

Just look at a few of the cartridges (up to 50 games each) available in fu!l glorious
mutlti-colour and very realistic on TV Sounds.

Examples of some of the many
cartridges available. Combat, Air
Sea Battles. Space War, Outlaw,
Video Olympics, Surround. Black-
jack, Breakout, Basic Math.

The Video Computer (based on
Signetics 2650) comes complete
with 27 Game Combat Cartridge
{tanks, bi-ptanes, bombers, jets), 2
joysticks. 2 rotational controllers,
mains adaptor and aerial
switching unit. Fully guaranteed
for 12 months. £169.95%
Additional Cartridges {over 21
due by early ‘79) mostly priced at
£14.95%

Full Colour Brochure available on request

* Prices include VAT, packing & delivery charges and money back guarantee.
Send cheque or P.O. to:

EEED VIDEOTIME PRODUCTS .\
m 656 Queens Road, Basingstoke, Hants RG21 1REB
- =B Tel: (0256) 56417. Telex 858747 m

{Trade & Export Enquiries welcome)

Available from Radio & Television Retailers

LABGEAR LIMITED, CAMBRIDGE, ENGLAND

AITKEN BROS.

35, High Bridge, Newcastle upon Tyne
Tel: 0632 26729
S/DEC

This, the most popular Board is designed solely
for the use of discrete components and is parti-
cularly useful for basic educational purposes.
{No. of Contacts: 70) Compiete with matching
ZB5D Blob Board + 9 Project Booklet.

PRICE £3.75inc. VAT.

T-DEC

This Board allows 2 TOS5 or 1 DiL IC Station to
be used and so is primarily intended for discrete
work or for linear IC application where consider-
able numbers of discrete components may be

™ = .
/’ required.
4k - (No. of Contacts: 208) Complete with matching
/4/ ZB1IC Blob Board + 4 Project Booklet.
g PRICE £4.85inc. VAT.
u-DEC ‘A’

The u-Dec ‘A’ is specially designed for ease of
use with IC’s and allows 2 DIL or 4 TOS5 stations
to be used but will accommodate discrete com-
ponents with equal facility.

{No. of Contacts: 208) Complete with matching
ZB21C Blob Board + 4 Project Booklet.

PRICE £4.98 inc. VAT,

u-DEC *B’

The u-DEC ‘B’ is for similar uses as u-DEC "A".
but has two 16 lead IC sockets as part of the
Board.

(No. of Contacts: 208) Complete with matching
ZB2 IC Blob Board + 4 Project Booklet.

PRICE £7.75 inc. VAT.

PANEL METERS

Dims: 60mm x 45mm.

50u amp. 100y amp, 500u amp. 1MA, 5MA,
10MA, 50MA. 100MA, 500MA. 1 amp, 2 amp,
25v dc. 30v dc, 50v ac. 300v ac, "S”, "vU",
50-0-50upa, 100-0-100ua, 500-0-500ua.

PRICE £4.46 Inc. VAT.

POTS* CAPACITORS, BOXES, INST. CASES, DIN PLUGS, RESISTORS,
ETC., ALWAYS IN STOCK. POSTAGE AND PACKING 20p EXTRA.
CATALCUGUE AVAILABLE. PLEASE SEND 75p.
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Super 6
£162.00 plus VAT
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Super 10
£219.00 plus VAT

The professional scope

you’ve

When 1t comes to oscilloscopes, you'll
have to go a long way to equal the
reliability and performance of Calscope

Calscope set new standards in theur
products, as you'll discover when you
compare specification and price against
the competition.

The Calscope Super 10, dual trace 10
MHz has probably the highest standard
anywhere for a low cost general purpose
oscilloscope. A 3% accuracy 1s obtained
by the use of stabilised power supplies
which cope with mains fluctuations
The price £219 plus VAT

The Super 6 1s a portable 6MHz single
beam model with easy td use controls

always needed.

and has a time base range of 1psto
100ms/cm with 10mV sensitivity . Price
£162 plus VAT

Calscopes are available from:

Audio Electronics

301 Edgware Road

London W .2

Tel.: 01-724 3564

Access and Barclaycard facilities
(Personal Shoppers)

Maplin Electronics Supplies Ltd
PO Box3

Rayleigh, Essex

Tel 0702 715 155

(Mail Order)

CALSCOPE
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HOBBY WRAP
Mode! BW 630 e

ﬁ

Battevy
Wire-
Wrapping
Tool
Complete
with Bit

and Si @ \G .

Di2
Lne Af26.75 B£31.95 C

WIRE-WRAPPING TODL
For 025" (0, 63mm) sq
post “MODIFIED'" wrap,
positive ingexing, anti
overwrappmg device.

For AWG 30 [BW-630 'l
| For AWG 26-28| BW-2628

Bit for AWG
B‘l Yor AWG

=

3 IN 1 WIRE DISPENSER
New wire dispenser cuts
and stiips three gifferent
colours of wire. Quick and
easy to use pocket size.

£4.07

OK PLIERS AND
CUTTERS

UNIVERSAL CUTTER
Cuts everything. Leather,
wire, plastic, tin-plate,
cardboard. Staintess steet
blades.

Just one of the range of
high quality pliers, cutters,
tweezers and screwdrivers.

30[8T- 30j

BT-2628
28I DET AL

DIP/IC EXTRACTOR
TOOL £1.19
The EX-1 Extractor is
ideally suited for hobby
enthusiast or lab engineer
Featuring one piece spring
steel construction. it will
extract all LSI, MS) ana
551 aevlces of trom 8 to
24 pin:

Extrac or Tool EX-1

DIP/IC INSERTION
TOOL WITH PIN
STRAIGHTENER

£2.79

\NS 1416

S

WIRE-WRAPPING KIT
Contalins: Hobby Wrap
Tool WSU-30 M, Wire
Dispenser WD-30-B, (2)
14 DIP’s, {2) 16 D1P" S
Hobby Board H-PCB-1.
DIP/IC Insertion Toot
1NS-1416 and DIP/IC
Extractor Tool EX-1.

Wire-wrapping [ wK-a8
Kit Blue

£19.22

& Sotve pvobe attachment
problem:

L Slmpllvy proloupe and
production testing, fieid
service work, and quality
control

IC TEST CLIPS£2-77

FOR DUAL-IN-LINE

PACKAGES

® Provide full access to
:ntegra(ed clrcuit DIP

& Remove DIP's damage
free.

® Available In sizes 10
accommodate all DIP's;
TC-14 fits 14-pin DIP's
etc.

TERMINAL AND
DISTRIBUTION STRIPS
Bread boarding building
blocks with universal
matrices of solderless
plug-in tiepoints.
® Fachitate quick,
soldertess circuit build-up
and check-out on

® Are offered in ten
configurations.

® Accept all components
with teads up to .032"
diameter.

* Require no special patch
coras.

* Includes integral non-
shorting instant mounting

HOBBY WRAP TDOL
Wire-wrapping, s(vipping

DIP SOCKET
Dual-in-line package, 3
level wire-wrapping,
phosphor bronze contact,
old pla(ea pms 025
0.63mm .100
(2.54mm cenlre spacing.

14 Pin Dip
Socket

14 Dip
16 Pin Dip |

Socxet

RIBBON CABLE ASSEMBLY

With 14 Pin Dip Plug - 2* Long [ DE

14-2]

With 14 Pin D1p Plug -4 Long

44

unwvapplng tool fo
AWG 30 .025 (0 63mm)

Requlav
Square Pos( A

With 14 Pin Dip Plug_8 Long

With 16 Pin Dip Plug 2" Lang

5

MoanﬂadB

Af4.74 B€5.07 WSU-30M

With 16 Pia Dip Plug -4 Long

With 16 Fun Dip Plug -8 Long

universal .1"" x .1°" matrix backing.

DISTRIBUTORS OK Machine&ToolUK!

hin UK DISTRIBUTORS
WANTEDX % 3K  wnenciited  WANTED 3k 3k

Telephone Southampton(0703)38966/7 Telex477222 Cablegram OKMAC

STORAGE CABINETS

Metal cabinets with
transparent plastic
drawers. ldeal for
components, small
parts, nuts, bolts

etc. Many other

uses in the home,
workshop, laboratory
etc.

Type 1118

X / N
Become/ |

Choose from the following range to suit your own

a radio
amateur Type Height No. of Drawers B Price
® (ins.) Total Small Medium Large

Learn how to become a radio- 1118 11 18 15 2 1 £865

amateur in contact with the whole 1838 18 38 35 2 1 £12.95

world. We give skilled preparation 1633 16 33 30 2 1 £10.95

for the G.P.Q. licence. 2236 22 36 30 4 2  £14.75
WAA 2260 22 60 60 £14.95

-------—----------1
Brochure, without obligation to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

P.0.Box 156, Jarsey, Channel Islands.
NAME

All cabinets are finished Blue, 12" wide x 53" deep.
Prices include VAT and Post. Satisfaction or money
refunded. Cheque/P.0O. to:

MILLHILL SUPPLIES (TOOLS)

35 PRESTON CROWMARSH,
BENSON, OXON. 0OX9 6SL

peci12/78 fi

ADDRESS
(Block caps pleass)
---------------------------J
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y TUAG

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.

PHONE 01-672 3137/672 9080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM TUAC

ULTRA QUALITY HIGH POWER
New D.C. Coupled Design

n™

AMPLIFIERS

» Featuring
19 Brief Spec.
1 %9 % 13" 500

T.H.D. at full power 0.1%
T.D. 500 300W into 2 Ohms
220W into 4 Ohms.

140W into 8 Ohms £45.00
Power supply P.S. 300 £30.00
T.D. 150 150W into 4 Ohms
100W into Ohms £26.25
Power supply P.S. 150 £18.50
T.D. 150. 60 Version 60W into 8 Ohms
40W into 15 Ohms. £17.75
Power supply P.5.60 £15.50

Note P.S. 300 will drive 2 T.D. 150 amplifiers

4 CHANNEL SOUND
TO LIGHT
SEQUENCE CHASER
- 4LSMi

® Full wave control

® RCA 8A Triacs

® 1000W per channel

@ Fully supressed and fused

@ Switched master controi for sound
operation from }W to 125W

@ Speed control for fixed rate
sequence from 8 per minute
to 50 per second

@ Full logic integrated circuitry with
optical isolation for amplifier
protection

15kHz

Input Sensitivity 0.775.v. R.M.S. (0.D.B.} at 25 K Ohms
Frequency Response 20 Hz-20 KHz
Hum & Noise - 100 dB Relative full output

INPUTS: Four identical stereo inputs

Electronic Short Open & Thermal Overload Protection.

With touch sensitive switching and auto fade
table with any eql

OUTPUT: Up to 3 volts {+ 12dB) available. Attenuated output for TUAC Power Modules. Rotary master and
balance controls. Band widih 15Hz
P.F L.: Output 250mV into 8 ohms. Rotary volume control. Monitoring taciity for all 4 channeis. Selection via
touch sensitive iHuminated switches. Switched visual cue indicator

25kHz ¢+ dB

£21.50 Miscell

Model 501 500W per channel as
above without sound triggering

£14.00

7 whEt®
\ W

e

FRONT PANEL FOR LIGHTING
EFFECT MODULES

{complete with switches, neons and knobs)
as illustrated

Forsiume. £7.25
Size 8" x 41,"

simve £8.25
FUZZ LIGHTS Combined with 3SDM1
Red, Green, Blue, Size 9" x 43"

Amber. £24.50

SUPPLIERS TO H.M. GOVT. DEPTS. MANUFA

eous F

: Two itlumi

POWER
SUPPLIES

Vacuum varnish impregnated. Transformers
with supply board incorporating pre-amp supply:

PS250 for supplying 2 TP125s £30.00
PS200 for supplying to TL100s £30.00
PS60/60 for supplying 2 TL6Os £30.00
PS125 + 45 volts for TP125 £18.50
PS100 + 43 volts for TL100 £€17.00
PS60 + 38 volts for TL6O £15.50
PS30 + 25 volts for TL30 £11.75
PSU 2 for supplying disco mixer £7.50

STOCKISTS — CALLERS ONLY
A1 Music, 88, Oxford Straet, Manchester (Tel 061-236 0340)

PRICES INCLUDE VAT. P & P FREE

Make cheques/P.0.s payabie to TUAC LTD. {PE128) or guote
Access/Barclaycard No. and post to TUAC LTD. (PE128) 119
Charimont Road, London SW17 9AB. We accept phone orders from
Access/Barclaycard Holders. Phone 01-672 9080.

Two magnetic and two flat supplied as
standard. High quality shder controt on each channel. Volume, treble and bass controls for each pair of shders.
Sensstivity mag.. 3mV (R | A A_comp ) Flat50mV at 1kHz. Bass controls + 18dB at 60Hz. Treble controls +18dB at

¢ d deck on/off switches. Mains illuminated on. off switches. Auto fade
illuminated on/off switch. Mains powered with integral screen and back cover Complete with full instructions
Size: 2510 long x 6in high x 3in deep

Mono Disco Mixer with autofade £4900

correct at 1.10.78
TO ORDER BY POST

AMPLIFIER MODULES

SPEC. INPUT
SENSITIVITY 60 mV
for full output
Frequency response
20 Hz-20 KHz

HUM & NOISE-70dB

TL30 5" x5"x2"

+ 35 watt 10 amp output transistors £13.25

TL%O 5”Rua"su 3"

* 60 watt R.M.S. continuous sine wave output

* 2 R.C.A. 110 watt 15 amp outpout transistors £1 850

TL'I(())O 5" u'a"su 3"

+ 100 watt R.M.S. continuous sine wave output

« 2 R.C.A. 150 watt 15 amp output transistors £21 50

TP;%S 7;1’(MG " x3"

! watt R. . continuous sine wave output

* 4 R.C.A. 150 watt 15 amp output transistors £2750

3 CHANNEL

LIGHT MODULATOR

SitmB

® RCA 8A Triacs

@ 1000W per channe!

@ Each channel fully suppressed
and fused

@ Master control to operate from
1W o 125W

® Full wave control

£20.75

Single Channel Version 1500 Watts

£9.75

£149.00

i
<

=

ADD SEQUENCE CHASING +
DIMMING EFFECTS FOR
TUAC 3 CHANNEL LIGHT

MODULATOR

‘QO\

GeoMathews, 85/87, Hurst Street, Birmingham (Tel 021-622 19414

Soccodi, 9, The Friars {Tel Canterbury 60948)
Cookies Disco Cantre, 126/128, West Street (Tel Crewe 4739)
Garland Bros. Ltd., Deptiord Broadway. London 01-692 4412

Luton Disco Centra, 88, Wellington Street, Luton (Tet Luton 411733)

Sassion Music. 163, Mitcham-Road, Tooting (Tel 01-672 3413}
Mon-Sat 10am to 6pm. Closed Wed.

Elactra Centre, 58, Lancaster Road, Preston (Tel Preston 58488)

TRADE & EXPORT ENQUIRIES 01-672 3137

\ B N o
{‘\\\}\\\\‘:\ \c\\\“%
ANt
nw\?

e Speed Controt 3 per min. to 10 per sec
® Full logic integrated circuitry
® Dimmer control to each channel

3sDMI £15.25

CTURED AND ASSEMBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED

SEND NOW FOR OUR FREE 28 PAGE ILLUSTRATED CATALOGUE. SEND STAMP PLEASE
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Pracucal Electronics

1281



The late

-

CLIP ON

electronic ignition
N KIT FORM

@ Smoother running

ignition system in kit form. Tried, tested. proven,

prevents the unit firing if the points bounce open

coil/distributor ignition up to 8 cylinders.

installation instructions.

WS1 3DE. Phone: Walsall 614791

the quickest fitting

capacitive dische?ge
-

@ Instant all-weather starting
@ Continual peak performance
@ Longer coil/battery /plug life
@ Improved acceleration /top speeds
@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic

assembled in two or three hours and fitted in 1/3 mins.

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which

burn is eliminated by reducing the current 1o about 1/50th of the norm. it will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.,
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR iock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. {Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with

THE KIT COMPRISES EVERYTHING NEEDED

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

NOTE — Vehicles with current impulse tachometers (Smiths code on dial RV1)
will require a tachometer puise slave unit. Price £3.35 inc. VAT post & packing.

Electronics Design Associates, Dept. PE 10, 82 Bath Street, Walsall,

st kit

7%

\ N\

reliable and complete. It can be

at high R.P.M. Contact breaker

Electronics Design Associates, Dept. PE12
82 Bath Street, Walsall, WS13DE. Phone: (9) 61479I

Narme
Address

Phone your order with Access or Barclaycard

Inc VAT and PP QUANTITY REQD

Send SAE «f brachure only required.

I XK1 €14-95

| enclose cheque/PQ's. for

TACHS PULSE SLAVE UNIT £3.35

Please state polarity pos or neg earth
Accessor Barclaycard No.

£

Chegue No

90p. Data and circuits alone, 20p + SAE

Don't let youw envitanment dehydrate you
Buy o Honeywell Humidity Controlier mem-
brane operated with }” shoh, ideol for green.
houses, centrally heated hames, etc. Buitd your
own humidity alarm, 3.75A. Cantacts ot 250V
£1.50 each. 3 for £4.00

4 aluminium baxes 128 x 44 x 38 mm ideal for
signol injectors, etc. £1.00.

100 miniature reed switches ideal for
burglor olarms, mode! railways, etc. £3.30.

6 x 6-pole 12 volt reed relays on board
£2.45.

High quality computer panels smothered in top
Qrade components: 5 Ibs £4.75; 10 Ibs £8.95.
Minioture  edgewise panel mounting level
meters 200 ua.fsd 90p.

Miniature transistorised f.m. front end with
integrol tuning gang 88-108MHz £2.50.

New U.H.F._transistor TV tuners

Rotary type with siow drive and AE. socket
£2.50.

Aluminium TV coox plugs. 10 for £1.00.
Hardwaore Packs eoch containing 100's of items
including: BA nuts and bolts, Nylon, Self-
topping, Posidrive, clips, Coble clamps,
Fuse holders, Spire nuts etc, etc. £1.00 per
pound. Heavily insuloted E.H.T. Discharging
Prabe with lead and ecrth connector 60p each
Ultrosonic transducers, transmitier and re
ceiver 14mm diom. 40kcs £4.25 per pair
Mogretic earpieces with plug tind lead 25p
eoch. 5 tar £1.00.

Crystal earpieces with lead 40p each. 3 for
£1.00.

10 assorted canvergence pots £1
12 quil, low proftile 1.C. sackets, 14 pin £1

DE LUXE FIBRE GLASS
PRINTED CIRCUIT ETCHING KITS
Includes 150 sq. ins. copper clad f/g board,
1 lb ferric chlaride, 1 dola etch resist pen,
abrasive cleaner, 2 mini drill bits, etch troy and
instructions — only £5.30.

150 sq. in. fibre glass board £2.00
Dalo pen . . 90p
1 b ferric chloride to mil spec £1.25
5 tbs ferric chloride to mil spec £5.00
tnstruchion sheet . .. 20p

Motorola, 1 WATT AUDIO AMPLIFIER I.C.

9-16V 8-160, 10-400MV sensitivity,-S.C. proaf, no heat sink required. Supplied with dato and-circuits

BARGAIN PACKS

40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL ORDER WITH
ORDER TO SENTINEL SUPPLY, DEPT PE, 149A BROOKMILL RD., DEPTFORD SE8

VERNITRON FM4 10:7mHz minature cer-
amic filters 50p each. 3 for £1.00.

Minioture mains tronsformers. fully shraud-
ed. 240V in 6-06V of 100MA. out. Ex. New
equipment, complete with mains lead and plug
annput and shor! leads on output. 95p.

Semiconductor Borgains

TH3 Thermstors 10 for £1.00.

100 new and morked transistars. Lots af types
including BC148, BC154, BF274, BC212L, BF200
etc. £4.95,

200 rew and morked transistors, including all
abave plus 2N3055, AC128, BFYS0, BD131etc
£9.95.

100 mixed diodes including zener, power and
bridge types Marked and Unmorked £2.95.
8Bridge rectifier 100V 2.5 amp. 4 for £1.00.
Brond new ITT 25kV T.V. triplers for Decca
Brodford chossis £2.50. 5 for £10.00.

50 Germonium diodes ideal for crystol sets
etc. £1.00

Full spec. L.R. diodes, 200V 1A. 20 far £1.00.
100 for £4.50. SN76115N £1.00.

BF200, 6 for £1. BC212L, 10 for £V.

BCI54, 12 for E1. BF274, 12 for £
8C148, 12 for £1.

Varicop diodes, 10 for €1,

Component Bargoins

300 mixed resistors § & § watt £1.50. 300

madern mixed caps, most types, £3.30. 200
mixed resistors, mostly 1 & 2 watt, £1.50. 100
mixed polyester caps £2.20. 100 mixed modern
miniature ond ceramic plate caps £1.20. 100
mixed electrolytics £2.20. 300 printed circuit
resistors £1.00. 25 mixed pots and pretets
£1.50. 100 mixed carbon film and metal film
resistors mostly minioture lots of values, £1.20.
500 for £4.90. 100 mixed high wattage
resistors, wirewaund, etc. £2.20. 20 ossorted
VDRs ond Thermistors £1.20. 25 assorted
preset pots, skeleton, etc, £1.20.

Bargain Parcels Save Pounds

Huge quantities of electronic components must
be cleared as spoce required. 1000's of
<opoaitars, resistors, transistors. Ex equipment
panels etc. covered in valuable components.
No time ta sort. Must sell by weight 7 lbs
£4.95: 14 1bs - £7.95.

New from Mantec

A comprehensive Home Study Course in
Electronics
Suitable for Beginners and Students
The Course which gives you *Right from the
Start” the practical experience as well as the all
important back-up theory.
Suitable preparation for C and G examinations
Ensure your future in tomorrow’s technology

The home study course that tells not only how but why
The Course includes:- 1 The Manual. Easy to /
read and understand, set out in a clear and
concise way, includes numerous
experiments and diagrams.
- 2 The Kit. All components
necessary for the experiments
and projects covered. Mantec also provides
a tutorial support service for students requiring further advice.
Special offer: The complete study course only £25.00 inc. V.A.T.
Also available in "The Right From The Start” manual.
Only £5.99 inc P&P.
Mantec the leaders in Manufacturing Technology
Mantec, 7 Dellsome Lare, Welham Green, Hatfield, Herts.

Maniee, ool e, Wobm G, )

To: Mantec, 7 Dellsome Lane, Welham Green,

I Hatfield, Herts.

~asesendme. . . .. .- -.. "Right from the Start’’ home I

study course(s).
I !/ enclose Cheque/Postal Orderforf.............. ...
I Name;:

Address:

\ Sk X
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FAST AND EASY FAST AND EASY FASTANDEASY FASTAND EASY

Compilete the Circuit
at Breadboard’78

Lektrokit have made sure that, no matter how often range of breadboarding and testing devices on earth.
you go'round the exhibits at Breadboard '78, you'll keep Nowhere else at Breadboard '78 will you see
coming back to Stands D8 and D9. “Completing the everything you're likely to need allin one place, allinone
circuit” every time. go, and at the right price.

Because Lektrokit—as only Lektrokit could—have If you can't get to Breadboard '78 contact us for more
combined their vast array of components with those of ~ details and the name of your nearest Lektrokit dealer
AP Products Inc to bring you the most comprehensive  and take a look at how much you can get for how little.

Lektrokit IC Test Clips
FROM £3.08 incp & p and VAT

Eleven models, from TC-8 to TC-40 to
fit all DIP sizes. Prices from £3.08 for the
TC-14, £3.25 for the TC-16, etc.

Test clip grips IC's without slipping or
shorting between pins—makes testing
IC's on boards easier, aids removing and
inserting DIP’s without damage. Each IC
pin can be brought up to a conventent
contact post for test leads or probe

Lektrokit Breadboards
FROM £3.25, inc p & p and VAT

Hole for hole, top value! Lektrokit
Breadboards are modular, so they can be
linked together to form any size. With a
pitch of 0.1%, even the smallest
breadboard—217L—can accept 8, 14,16
or 18 pin Dil devices. You just take a
component, choose a hole, and pushitin.

Model No.  Contacts  Price, each

217L 170 £3.25 f
234L 340 £5.75 connections.
248L 480 £6.65
264R 512 £6.65
264L 640 £8.32

(Al prices include packing, postage and VAT) i

Lektrokit Super Strip SS2
ONLY £11.05inc p & p and VAT

Super Strip accepts ALLDIP's— as
many as nine 14-pin at a time— and/or
TO-5's and discrete components. With =
interconnections of any solid wire
up to 20 AWG.

Super Strip has 840 contact points,
combining a power/signal distribution
system with a matrix of 640 contacts in
groups of 5. Distribution system has eight
bus-bars, each with 25 contact points.

Lektrokit All-Circuit Evaluator FROM £12.53 inc p & p and VAT

“ACE" in the hole for home constructors and project builders who do things faster and easier! No laying out circuit diagrams, printed
circuit boards, soldering everything together, trouble-shooting, making mods, then chucking it and starting the whole time-consuming
business all over again!

With ACE, you just plug in components and make connections with ordinary 22-gauge solid wire. No soldering. You can build any
working project complete, as fast as you could lay out a circuit diagram before.

Seven ACE models aitogether—with from 728 to 3,648 contacts. IC capacity (all
14-pin DIP’s) from 9 to 36. Buses from 2 to 36. Posts from 2 to 4. Prices from £12.53
including packing and postage and VAT.

Lektrokit's policy is the right product, whatever the project, at the right price. And
it's backed by a nationwide network of retailers.

Send for the name of the dealer nearest you—plus a FREE full-colour catalogue.

And, if you can, see and try out the great Lektrokit range at Breadboard '78—from
Nov. 21 to Nov. 25 at Seymour Hall, Seymour Place, London.

Write to: Lektrokit Ltd, London Road, Berks, RG6 1AZ or send coupon.
S R B 5N SN B SR O NN I S N S SN DY SN B O S B . .

To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ. Tel. Reading (0734) 669116/7.
Piease send me the name of my nearest Lektrokit dealer—plus FREE catalogue.
Please supply the following (list items required)

AND EASY FAST AND EASY FAST ANDEASY FASTANDEASY FASTANDEASY FASTAND EASY
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb sotid state audio amp-
Iifier Brand new components
throughout 5 silicon tran-
sistors  plus 2  power
output transistors in
push-pull  Full wave
rectification Output
approx 13 wattsrms
nto 8 ohms Frequency
response 12Hz 30KHz
= 3¢b Fully integrated
pre-amphfier stage with sep-
arate Volume Bass boos! and
Treble cut controls Sutable for
8-15 ohm speakers Input for ceramic or crystal cartrnidge
Sensitvity approx 40mV for full output Suppited ready butlt and
tested with knobs. escutcheon panel, input and output plugs
Overail size 3in high - 6in wide « 7yin deep AC 200 250V

PRICE £15-00P & P €1 20

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200 240V Mans  operated
Soid State FM A M Stereo
Tuner Covering MW AM
540-1605KHz  V HF FM
88-108MHz

Built-in Fernite rod aenal tor
MW Full AFC and AGC on
A M and F M Stereo Beacon
Lamp Indicator Built in Pre-
amps  with variable output
voltage adjustabie by pre-set
control Max o p Voltage 600mV R M S into 20K Simulated Teak
finish cabinet Wil match almost any amplifrer Size 8an wide -
4n high - 9yin deep approx

Limited number only at £28 00 - €1 50 P & P

MAINS TRANSFORMER. PRI. 0-110 and 240. SEC. 28V at
1-8 amps. Also tapped at 12V -3 amp. Overall size 2 "h x 3} "wx
23'd. £2.50 + PRP £1.00.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A reatty first-class Hi-FiI Stereo Amplifier Kit Uses 14 transistors
including Siicon Transistors 1n the first hve stages on each
channel resulting n_ even lower noise level with improved
sensitivity Integral pre-amp with Bass. Treble and two Volume
controls Suitable tor use with Ceramic or Crystai cartridges Very
simple to modity to suit magnetic cartridge—instructions included
Output stage for any speakers from 810 15 ohms Compact design.
alt parts supplied inciuding drilled metaiwork, mgh quahty.ready
dnilled printed circun board with component «dentification clearly
marked. smart brushed anodised aluminium front panel with
matching knobs, wire, solder, nuts, bolts—no extras 10 buy
Simple step by step nstructions enable any constructor to build an
amplifier to be proud of Brief specitication Power output 14 watts
RMS per channel into 5 ohms Frequency response =3¢B
12-30.000Hz Sensitivity better than 80mV into 1 M{1 Full power
bandwidth =3dB 12-15.000Hz Bass boost approx 1o =12dB
Treble cut approx to - 16dB Negatwe feedback 18dB over main
amp. Power requirements 35V at 1A,

Overall size 12in wide x 8in deep x 2}in high.

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced solid state general
purpose mono amphtier suitable
for Public Address system ODisco.
Guitar  Gram . etc Features 3
individuaily controtied inputs {each o
input has a separate 2 stage pre-amp.). Input 1, 15mV into 4 7k.
Input 2, 15mV into 47k (suitable for use with mic. or guitar etc.).
Input 3, 200mV into 1 meg. suitable for gram. tuner, or tape etc.
Full mixing facdites with tull range bass & treble controls All
nputs plug 1Nto standard jack sockets on front panel QOutput
socket on rear of chassis for an 8 ohm or 16 ohm speaker
Output 1n excess of 20 watts AM S Very attractively finishad
purpose built cabinet made trom black vinyl covered steel with a
brushed anodised aluminium front escutcheon For ac mains
operation 200 240 voits Size approx 12;in wide - 5in high -
7;1n deep
Special introductory price £28-00 - £2 50 carnage and
acking

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an output of 14 watts
from 2 EL84s in push-pull. Super reproduction of both music
and speech, with negligible hum. Separate inputs for mike and
gram allow records and announcements to follow each other.

ully shrouded section wound output transformer to match
3-150 speaker and 2 independent volume controls, and separate
bass and treble controls are provided giving good lift and cut.
Valve line-up. 2 EL84s, ECC83, EF86 and EZ80 rectifier. Simple
instruction booklet 26p + S.A.E. (Free with parts). All parts sold

Also i

Fulity 7 page construction manual and parts list free with
kit or send 25p plus large S A E
AMPLIFIER KIT £13:50 P 8 P 80p

{Magnetic input components 33p extra}
POWER PACK KIT £5:50 P & P 95p
CABINET £5-50 P & P 95p
SPECIAL OFFER—only £23-75 It all 3 items
ordered at one time plus £1-25 P. & P.

Full after sales service
Also available ready built and tested £31-25 P & P €1 50

separately. ONLY £14.50 P, & P. £1.40. lable ready
built and tested £19-00 P. & P. £1.40.

Mullard LP1159 RF-IF module 470 kHz £2.26 + P & P 20p.

Fult specification and connection details supplied.

Pye VHF FM Tuner Head covering 88-108 MHz 10-7 MHz I.F.

output. 7-8V + earth. Supplied pre-aligned, with full circuit

diagram with precision-geared F.M. gang and 323PF + 323PF

A.M. Tuning gang only £3-15 + P. & P. 35p.

STILL AVAILABLE

HA34 3 Valve Audio Amp. 4}w o/p. Reaoy built and tested £8.50
£1.40P & P.

Also HSL 'Four’ Amp. Similar to above but in kit form. £8.00 -

£1.40P & P.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113in x 14%§in x 1{gin deep. Weight 190z. Power handling
20w R.M.S. (40W peak). Impedance 8 ohm only. Response
40Hz-20KHz. Can be mounted on ceilings, walls, doors, under
tables, etc. and used with or without baffle. Send S.A.E. for
tull details. Only £8-40 each + P. & P. {one 90p, two £1.10). Now
available in either 8in round version or 43 x 8%in rectangular. 10
watts R.M.S. 60Hz-20KHz £5-25 + P. & P. (one 65p, two 75p.}.

STEREO MAGNETIC PRE-AMP Sens. 3mV in for 100mV out.
15 to 35V neg. earth. Equ. +1dB from 20Hz to 20KHz. Input
impedance 47K. Size 1§in x 2§in x 5§in H. £2.60 + 20p. P & P.

2in PLASTIC CONE MF TWEETER 4 ohm,
£3.50 per matched pair + 50p P. & P.

HIGH POWER HI-FI 8 ohm Dome Tweeter. lin voice coil.
Ma%nel size 3in dia. Suitable for use in up to 50 watt systems,
£4.

HARVERSONIC STEREO 44

A sold state stereo amphitier chassis. with an output of 3-4 watts
per channel 'nto 8 ohm speakers Using the latest high technalogy
integrated circuit amplifiers with built in short term thermal
overload protection All components including rectitier sMoothing
capacitor. fuse, tone control volume controls 2 pin din speaker
sockets and 5 pin din tape rec play socket are mounted on the
printed circuit panel Size approx 9yn + 2hn . Tin max depth
Supphed brand new and tested with knobs brushed anodised
aluminium 2 way escutchecn (to allow the amplifier 10 be mounted
horizontally or vertically) at only £8:00 - S0p P & P Mans
transformer with an output of 17V ac at 500m A can be supplied
at £1°50 - 40p P & P it required Full connecton details
supplied

STEREO DECODER

SIZE2" - 3" . §* ready built. Pre-aligned and tested for 9-16V neg.
earth operation. Can be fitted to aimost any FM VHF radio or tuner.
Sterec beacon hght can be fitted  reguired. Full details and
nstructions (inclusive ot hints and tps) supplied. £6 00 plus 20p
P. & P. Stereo beacon light if required 40p extra.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices and specifications correct
at ime of press. Subject to
alteration without notice

HARVERSON

{Dept. P.E) 170 MERTON HIGH ST, MERTON, LONDON, S.W.19 ' Tel: 01-540 3985

SURPLUS CO.

A few munutes from South Wimbledon Tube Station

(Please write clearly)

LTD.

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

JOANNA 72

The considerable increase in flexibility of Six or 73 Octave
Keyboards is coupled with the unique touch sensitive con-
figuration of the P.E. design, simplified construction, and a

number of circuit design improvements.

P.E. STRING The very versatile String Machine,

with rich Chorus, as published in
Practical Electronics for Group or

ENSEMBLE

Kit
Only Suppliers of Kits approved for designs by A.J. Boothman.,

JOANNA 88 The author of the P. E. JOANNA

Touch Sensitive Electronic Piano
has extended the design to cover PAC
88 or 72 note instruments.

circuits for &

diodes. With data 50p

PACK
with data. £1

PACK M2 1t x 2

Codespeed

THE LOW COST ANSWER IN
MAIL ORDER ELECTRONICS

Full Spec. Devices .

PACK C1 10 x 12 pin Hybrid circuits each containing 16 resistors/capacitors. Useful
values. Ideal for semiconductor circuits and pcb miniaturisation. With data. 10 hybrid

PACK DM1 5 " 14 pin dual in line chips, each containing 23 quality matrixed switching

PACK E2 An 8 digit calculator style Liquid Crystal display. 0.33" high digits with right
hand decimal points and overflow indicator. With data £2.95

PACK E3 Same as pack E2 but with 0.5" digits, £4.26

PACK E4 A 13 digit 0.3" high 7 segment gas discharge display. Requires 180V anode
volts but can make an excellent replacement for LED's in some of your mains operated pro-
jects. Fantastic value. With info 90p

PACK ES5 Same as pack E4 but dual digit. With info 90p

PACK E6 Contains a brand new 6 digit Texas Instruments type DIS436 LED display.
Multiplexed and with built in bubble magnifiers. £1.00

PAC 7 A’Fenuine Burroughs PanapF

ex 11, 180 volt, 12 digit, 7 segment &a)s discharge

displa'z. 0.25" high digits. We include the special socket FREE. With data £1.

PACK EB A miniature 5 digit, 7 segment 0.09 common cathode LED dis;

ona 16_‘pin dual in line |.C. type package (small enough to fit a digital watch7?.
2 Bac&;xgain by poputar demand. A 0.2” 31 digit Liquid Crystal wristwatch display

tay. Mounted
75

K P1 An MM5330 Digital Voltmeter |.C. Now build your own digital multimeter or
panel meter using this versatile chip. With data and circuit diagram £3.9
PACK M1 2 calculator keyboards. Each has 17 keys and 2 switches. Only £1.00.
102, a 1024 bit static RAM. The most popular of all RAM's in
professional or amateur electronics. With data sheet £1.25
PACK M3 Build your own calculator! An MM5 725 calculator chip and data book £1.00
PACK M4 Contains a production line reject calculator. Either fix them (not much wrong
with some we checked) or strip them for spares (which ever part is defective the rest of it
must be good value for money — case/keyboard/displav/chip/f.c.bA etc.). We include all the
info we can find on repairing calculators. What a bargain at £2.50
PACK S1 20 poim-contact diodes, gsermanium, similar to 0A91, Lots of uses for these
general purpose diodes, 20 dicdes for 50

ull Spec. 1.C's. LM711 25p, MC1034P 30p, MC1458P1 40p, SN74L04 12p,
SN74126 35p, SN74136 60p, SN74155 £1.00, SN74156 50p, SN74164 75p,
SN74170 £1.60, SN74175 60p, SN75107 £1.00.

Untested Devices

PACK E1 (BO% Guaranleeciogood) 5 x MAN3, 7 segment 0.127" common cathode LED
displays. Excellent value £1.
PACK MU1 {Untested — so no guarantees) Another bargain! 2 x Upper half of a calculatos
%%se with built in keyboards. Most are ex-equipment, but believed to be o.k. A snip at only
i H p the pair.
The P.E. DeSIgn, now makes this newly pppular Keybo,ard PACK A2 2 miniature plug in relays. One DC relay {15.5k coill and one AC relay (3.5k
Instrument available for home construction. (Australian coil). Both 4 pole change-over contacts. 2 relays for 26p
readers contact John Carr & Co. Sydney_) Your satisfaction is or raturn the p pack for repl ent or a refund
For free catalogue send S.A.E
MAIL ORDER ONLY — NO CALLERS PLEASE.
Postage and packing please add 25p (Overseas orders add 60p)

CODESPEED, P.0. Box 23, 34 Seafield Road,
[ , Port th, Hants, PO3 5BJ

home entertainment.

Send S.A.E. for details to ~ Clef Products
16 Mayfield Road, Bramhall, Cheshire SK71JU
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Come and gela greal deal

Callin and see us 9-5.30 Mon-Fri 8-500 Sat
Tel.orders on credit cards £10 min.

A. Marshall {London} Ltd, Dept. PE. Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805. Retail Sales London:
40-42 Cricklewood Bdwy, NW2 3ET. Tel: 01-452 0161/2. Telex: 21492, London: 325 Edgware Rd. W2 Tel: 01-723 4242, Glasgow: 85 West
Regent St, G2 2QD. Tel: 041-332 4133. Bristol: 1 Straits Pde, Fishponds Rd, BS16 2LX. Tel: 0272 654201.

2N6S6 039 2N2219 038 2N3397 0.19 2N4062 020 2N5247 044 40410 082 BC7748 017 B8C5498 0.14 BD244A 070 pBFiB2 0.37. BFXBS 1.37 MJE520 050
2N6S7 031 2N2219A 033 2N3438 0.85 2N4064 135 2N5248 044 40417 3.10 BC214C 017 BC549C 0.5 BD244C 087 BFIB3 044 BFYS0 027 MJES21 070
2N698 048 2N2220 0.39 2N3440 0.5 2N4074 265 2N5294 044 40594 087 BC147 013 BCY828 013 BC214L D.1B BC557 0.14 BD245A 069 BFIg4 D41 BFYS) 027 MJE2955 165
ING9S 058 2N2221 .25 2N3441 092 2N4121 027 2N5295 044 40595 098 BCI4TB 013 8C182L 015 BC214L8 0.18 gC558 013 B0245C 085 BF18s 037 BFY52 027  MPF3055 105
INT06 030 2N2221A 025 2N3442 145 2N4122 027 2N5296 044 40673 080 BCI48 0.3 BCIB2LA 015 BC214LC 0.18 8558 015 gp24gA 072 BFI94 016 BFY90 135  MPF102 033
IN706A 030 2N2222 025 2N3838 0.17 2N4123 019 2N5298 0.44 40669 130 BC1488 0.13 BCIB2LB 015 BC2378 015 BCYI0 021 pp246C 093 @F195 0.16 BAI0) 055 MPFI03 (.44
INT08 030 2N2222A 025 2N3B3BA D.17 2N4124 0.19 2N5447 016 ACI26 D48 BC148C 043 BC183 012 8C23BA 0.13 BCY71 026 BP433 044 BFI96 0.6 BRY33 055 MPF104 044
IN718 0320 2N2369 027 2N3702 0.4 2N4125 0.19 2N5448 0.16 AC127 048 BC14g 015 BCI83A 012 BC2388 0.13 BCY72 018 Bpa34 046 BFIg7 018 BSXig 035 MPS105 D44
IN71BA 054 2N23694 D27 2N3703 0.14 2N4126 019 2N5448 020 ACI128 048 BC149C 0.5 BCIB3B 0.3 8C2368C 0.13 BD115 088 Bp43s 046 BFI9§ 019 BSX20 035 MPSAQS 027
2N720A D85 2N2646 0.80 2N3704 014 2N4284 038 2NS457 038 ACI51 043 BCi57A 015 BC183C 0.43 BC2398 0.16 BD131 055 B8p4a36 046 BFI9Y 0.9 BSX21 035 MPSA06 027
2N722 045 2N2647 155 2N3705 0.14 2N4286 0.22 2N5458 035 AC152 054 BC1584 0.15 BCI183L 0.15 BC233C 0.17 BD132 0.5 Bp437 055 BF224) 022 BUI04 180 MPSAI2 044
IN727 050 2N2903 160 2N3708 0.14 2N4287 022 2N5459 032 ACI53 059 BCI588 015 BCI83LA 015 BC257A 0.18 BO135 0.40 pp43g 055 BF225) 027 BUIOS 155 MPSA14 033
2N314 03B 2N2904 031 2N3707 0.14 2N4288 0.22 2N54BD 0.65 ACI53K 059 BCi59A 0.17 BC183LB 0.15 BC258B 019 BD136 040 Bp529 049 BF2444 038 BUI26 1.08  MPSA55 027
IN916 033 2N2904A 0.31 2N3708 0.12 2N42B9 022 2N5484 037 ACI76K D70 BC1598 017 BC183LC 016 BC2598 0.19 BD137 041 BD530 055 BF244B 033 BU204 220  MPSAS6 027
2N317 038 2N2905 031 2N3709 012 2N4347 220 2N5485 040 ACI76 054 BC160 038 BC184 012 BC300 043 BD138 041 BDp535 070 BF2454 044 BU205 240 R20088 245
IN918 D45 2N29054 D31 2N3771 2.16 2N4348 265 2N5486 040 AC187 059 BC16) 038 BC184B 0.13 BC30I 0.43 BD139 043 pgps3s 070 BF2458 044 BU208 270 R20108 2.15
2N929 037 2N2908 D.25 2N3772 220 2N4918 065 2N5490 0.64 ACI18IK 065 BC167 043 8CI84C 013 BC302 037 BDI40 043 gp537 074 BF257 035 BU20B 270 TIP29A 048
2N929A 037 2N2906A D.25 2N3773 3.15 2N4919 070 2N5492 064 ACI88 D54 BC167B 013 BC184L 0.15 BC3D3 054 BD1B1 190 gp538 077 BF258 0.35 MED401 0.22 TIP29C  0.65
IN930 037 2N2907 D25 2N3B18 0.3 2N4920 0B3 2N5484 065 ACI8BK D65 BC168A 0.13 BC184LB 0.15 BC307 016 B0IB2 220 8539 060 B8F259 035 ME0402 022 TIP30A 054
IN930A 095 2N29074 0.25 2N3820 0.39 2N4921 054 2N5496 067 ADI61 100 BCI68B 013 BC184LC 0.15 BC307A 0.16 80183 235 D540 060 BF336 042 ME04D4 017 TIP3OC 0.0
IN1711 030 2N2923 0.17 2N3821 096 2N4922 060 2N6027 064 ADI62 100 BCIE8C 013 BC212 015 BC3078 016 BD187 095 ppx14 132 BF337 049 ME0412 022 TIPI1A D54
IN1889 030 2N2824 017 2N3900 028 2N4923 075 2NB107 045 AFI06 060 BCI698 013 BC2124 0,15 BC308 0.16 B0235 046 gOX18 1.90 B8F338 052 MED414 022 TIiP3IC 0.72
2N1890 030 2N2925 0.19 2N3901 030 2N4924 1.15 2N6108 055 AF109 D52 BCI69C 013 BC2128 0.15 BC308B 016 B0236 044 gpy2o 110 BFR39 030 ME400) 0.16 TIP32A 0.58
2N1893 030 2N2926 0.17 2N3303 020 2NSO86 030 2N61D9 055 BCI10O7 016 BCi77 022 BC212L 0.18 BC309A D016 B0237 044 gDYS5 190 BFR4D 029 ME4002 0.16 TIP32C 082
IN2102 050 2N3053 0.25 2N3904 018 2N5087 0.30 2N6111 049 BCIO7A 016 BCI774 022 BC212LA 0.18 BC3098 016 B0238 044 BoYse 2.0 BFR4) 030 ME4003 016  TIP41A 076
IN2192 058 2N3054 0.2 2N3905 0.18 2N5D88 0.30 2N6121 041 BCI1078 016 BCI77B 0.25 BC21218 0.18 B8C303C 0.16 BD239A 044 BFi115 039 BFR79 030 ME4I01 011  TiPAIC 097
2N2193 050 2N3055 0.75 2N3906 D18 2N5089 030 2N6122 044 BC0§ 016 BCI78 022 8213 015 BC327 022 BD239C D.59 gFis0 0.33 BFRSD 030 ME4102 0.1 TIP42A 086
IN21934 052 2N3390 0.50 2N4D31 055 2N5190 065 2N6123 048 BCI08A 0.6 BCI78A 025 BC213A 015 BC328  0.20 BD240A 049 BFig1 065 BFR81  0.30 ME4103 0.1 TiP42C 1.08
IN2194 042 2N3391 040 2N4032 065 2N5191 075 2N6124 045 BCI08B 0.16 BC1788 035 BC2138 0.15 8C337 020 B0240C 058 BFig7 037 BFX29 034 ME4104 011 TIP2955 0.70
2N2194A 045 2N3391A D.45 2N4036 072 2N5192 080 2N6125 047 BC108C 0.7 BCI79 0.25 BC213C D15 BC33@ 023 BD241A 049 BF173 0.37 BFX30 034 MESI01 022 TIP3055 0.59
2N2195 040 2N3392 0.7 2N4037 060 2N5193 075 40361 055 BC109 0.6 BCI79A 025 BC213L 047 BC547  D.13 BD241C 065 BF177 027 BFX84 030 MEGID2 022 TIS34 1.05
2N21954 0.40 2N3333 0.17 2N4058 022 2N5194 060 40362 055 BC1D98 017 BCI798 025 BC213LA 0.7 BC5474 0.13 BD242A 055 gF178 027 8FXB5 0.38 MJ2955 135 TIS42 050
IN2217 055 2N3394 D.17 2N4059 017 2N5195 097 40383 1.45 BCIO9C 018 BC179C 026 BC213LB 0.17 BC5478 013 80242C 0562 BF179 033 B8FX86 030 MJE34D 062  Tis4d 047
IN2218 035 2N3395 0.19 2N40BO 022 2N5245 037 40408 0.82 B8C140 030 BC182 012 BC213LC 0.17 BC548 013 BD243A 065 BF180 0.37 B8FXB7 035 MJE370 0.2 TIS90 022
IN2218A 038 2N3396 019 2N40B1 019 2N5248 038 40403 0.82 BC141 032 BCI82A 0.2 214 D17 BC549 014 BD243C 087 gFig1 037 BFX8B 030 MJE3?71 086  TIS9) 027

LINEAR CIRCUITS TT
CA3018 075 425 LM78 7 NOTYAYKIT] .
CA3018A 110 tméﬁﬁa n§2 tM;s;iﬁ }7? }321‘23 533 EXPAND AND BUT A READY 74LS0ON 026 74LS162N 143 7400N  0.17 7430AN D045
CA3020 220 LM3BONI4  (M7BLOSCZ  TBAS0D 224 TO USE 74(S01N 026 74LS164N 143 740IN 017 7491AN  0.85
CA30204 250 108 030 TBAB000 236 GROW WITH MICROCOMPUTER | 74LS02N 026 74iSi68N 243 7402N 017 742N 045
CA3028A 090 LM3BIAN 270 LM7BLIZCZ  TBASID 235 SYSTEM Jei30in 028 7aL8I7aN 159 Tim 017 Tesan ]
333%3“ }ég mgﬁiﬁ }33 Lmausczmu }Sﬁé;g“ §'§§ 74LS10N 026 74LS175N 126 7405N 022 745N 076
CA30304 220 LM3B4N 155 030 TBAS200 270 s 74(S12N 026 74LSI8IN 395 740BN 056 7498N 070
] ; i &
DOl 230 LNSEN 0SB MMEIN 480 TOASI0 235 AMERICA’'S FASTEST SELLING MOST POPULAR 6502 R O pREien i B ST
] 10
10

CA3045 155 [M38BN
CA3046 077 LM389N

290 LM38BN 8
g MM5316 460 TBA5300 245 741$20N 026 74LSISIN 1D0 7409N 022 741078 035

o Nesse o33 Twewn 260 | BASED SYSTEM — EASILY EXPANDED N 2 TSI 10 eon 020 raien das

761S27N 050 74LS193N 198 741IN 026 74119N 140

CA3048 245 LM702C 081 NESSBN 198 TBASS0 360
74 42 740S196N 128 020 74121N 028
Gosz 78 o ogo Nesso 40 Taseco 390 | INTO A PERSONAL HOME COMPUTER N S5t Tito0w 034 741 036 7aiaN 0
g 098 050 NESE 50 TBAS6000 300 74(S37N 032 74C02N 024 7418 080 74123N 055
%UBUA 210 LM70914 049 NES62 450 TBASTO 210 741538N 032 74C04N 024 7416N 036 74125N 045
o, 1 b, 6 e 1 e e . S o g Gk L
CAJ0898 290 LM71ICN 072 NES67 190 TBAT20A0 206 The basic KIM 2 includes Hex keyboard and display. 741542N 107 74CI0N 024 7420N 022 74148N 135
€A30800 440 LM723C 075 NEBTIN 495 TBATS0  2.36 audio cassette interface. VDU interface. Superb docu- 74LS47N 109 74CIAN 141 7423N 032 74145N 086

CA3130 108 LM723C14045 SASS60 270 TBA7500 245 mentation. 2K monitor software in ROM. Powerful 701548N 109 74C20N 024 7425N 032 74150N 120
CA3180 104 (M741C 070 SASS70 270 TBASOD 1.30 instruction set. The beauty of this system is the ease of ;gtggﬂ“ ;_gg ;jgggm ggj ;:%x ggg mg;x g;g
LM301 030 LmM741C8 030 SAJTi0 210 TBABIOS 130 extension and versatility with all the possibie future requirements catered | j4/35aN 026 74C42N 092 743N 030 74158N 120
mgg;x ggg m;:‘,gfg'gg ggﬁ: :33: }%ggg ggg for. Up and running in minutes. Any future benefits from Commodores PET | 74573 042 74C48N 138 743IN 035 74155N 070
M309KC 195 (M7488 050 SN7600IN TCAT60C 236 computer will be software compatible with their KiM system and in fact [ 74LS76N 042 74C73N 0.54 7438N 032 74i57N 078

f preg ~ { nts. 741S78N 042 74C7T4N 056 7440N 020 74180AN 1.10
(M317K 335 (M74814 0.90 130 TCA1608 255 your KIM system has the design flexibility to suit any requirement JALSEIAN 120 74CT6N 058 7441AN 084 T4181AN 110

IM318N_ 245 (M1303N 115 SN76003N_  TCA270 299 KIM IS EXPANDABLE - Expand as you learn up to 65K

(M3a0Ts 215 (130N 152 38 TCA730 450 | KIM1 - Basic board with above features assembled (SNCEY [ Sp e e R
LMJZOTI% 2“2 tmgg;’z };g SNTSDI3N }Eﬁ;gg ;gg KIM 3 - 8K static RAM card plugs Into motherboard £193.00 | 74LS9IN 120 74C86N 054 7448AN 090 74162N 136
M ; ; ’ KIM 4 - Motherboard (takes 6 x KIM 3) + power supply £96.00 | 74L592N 086 74C89N 439 7447AN 080 74165N 136
LM320724 2.5 LMI310N 2.10 SN76023N TCAT60 200 ; A 74L593N 110 74C90N 085 7448N 080 74167N 250
[M320P5 115 (M135)N 130 150 TCaios 149 | KIME - Protolype board for user designation . £42.00 | JH306AN 110 74C3N 085 745N 022 Ja17N 16D
LM320P12 1.15 |M1458N 0.45 SN76033N TCA44D 165 The Commodore PET and KIM are both based on the 6502 micro J4S98N 135 74CO5N 104 745N 022 74175N 100
LM320P151.15 |M14396N 0.97 235 TDA1022 1750 VDU INTERFACE - VDU card — takes control £150.00 | 7408107n 0,42 74CIDIN 122 74538 022 74176N 090

mg%g:“;;g tmg?gm g;g }'ﬁgg ;;g }gﬁ}gg: ;f; Fully assembled TTY Card - ASC Il keyboard in - converts TV setto cheap | 74LS109N 042 74CI50N 414 745N 022 74177N 080
IM339N 060 LM1820N 116 TAA320A 115 TDA2020AD computer terminal via aerial socket. Also standard RS$232 connector for | 7415122N 0.80 74CI5IN 247 7460N 022 74180N 1.00
LM34075 0.88 LM1828N 190 TAA3G0A 300 450 micro computer or modem — 16 lines x 64 characters 74LS|%3N u.ga 74C:54N %g(‘! 7470 046 741gw gvoo
[M340715 088 LMI830N 190 TAAS21 110 UAAITO 2 SEND SAE NOW FOR FULL DETAILS. T N B I0 Joclon 131 JaTm  0at rale 150
LM340724 0.88 (M1841N 190 TAAS22 210 UAAIBD 2. 74L8122N 050 74CI6IN 1.1 74721« 032 74185AN 150
LM341P5 0.80 (M1845N 150 TAAS50 048 TLOSOCP 1111 7475N 080 74188AN 325

1

1

74(S136N 048 74C162N 111
(M341P120.80 |MiB4aN 198 TAAS60 210 TLOBICP
LM341P150.80 [MIB50N 190 TAASTG 220 TL082CP 40018022 40178105 4030 088 40508085  4069B 024  agpsn 210 | JarsiaSh 130 TATIEAN AL TAion R T e
04 741N 100 7413IN 120
30 7482v 090 7AIGN 120
30 7483 105 74193 120
30 7484N 120 T4196N 120
1
11

5
5
5
o | 4000 022 4016 052 CcMOoS 4088 027 4086 089
0
0

1
1
1
LM341P24 080 |[M1889N 480 TAA370A 545 TLOB3CN 4002 022 40188 1.05 40318 2.25 40518 0.85 40708 0.85 40! 1.00 ' !
LM348N 095 [M3301N 060 TAAB3D 240 TLOBACN 145 4006 125 40188 052 40358 1.30 40528 0.86 40718 0.24 40335 2.30 ;ﬁg:gm ?gg ;ig}ggx l‘]
IM358N 060 (M3302N 055 TAASE0 390 LF355N 080 | 4007 022 40208115 4037 120  4053B0.98 4072 027 4035 130 | 7a1S155N 1.20 74C174N O
(M360N 300 (M3201N 0.55 TAAS70 420 LF356N 0BO | 40088099 4021 105 40418085 4054 148  4DJ3BO024 4038 130 | 74(SI56N 1.20 74C175N O
LM370N 330 (M3900N 068 TAABIIB 250 LFI5IN 080 4009 058 40228 1.00 40428 0.86 4085 1.65 40758 0.24 4097 465 74LS158N 0.65 74CIS2N 1
LMI71H 235 {M3905N 1.15 TAAB2! 250 LF13201N 300 4010 058 40238022 4043 105 4056 1.65 40768 0.98 4098 1.00 | 74(S16ON 1.43 74C133N 1
LM350Kk 645 |M3903N 0768 TAABB1A 1.65 LF1333IN 300 40118 0.22 40248 0.76 4044 100 4059 6.00 4077 070 45108 1.20 74LS161N 085 74C195N 1
IM37IN 335 [M391IN 1.10 TAAGBIB 145 LF13741H 0.80 4012 022 40258 0.22 4045 176 40608 1.15 4078 027 4511 1.75 :

7485N 138 74197N  1.00
A1 748BN 036 74198N 200
04 7489N 245 T4193N 200

LM374N 336 (M7805K 1.75 TAAT00 4.50 LF13741N D55 40138 0.52 40278 0.5 40468 1.50 4083 1.35 40818 0.24 4516 2.30
IM377N 180 (M7812€ 175 TAA930A 145 4014 100 40288092 40478096  40G6B 075 4082 027 45186 120 NEW LOW PRICES
LM378N 240 m324 075 TAAS30B 145 4015 1.05 40298 1.10 4043 096 4087 4.85 4085 0.89
SI EMENS 1978 DIL SKTS TR'ACS plastic pack 400v T0220
r Low profile |C skts Texas 12 amp 93p
LEDS + OPTO 8pin 15p 22 pin 30p 4amp 72p 16 amp £1.21
CATALOGUE |iion v 2oz | (e 2 2900 B3R
Displays 7 seg LEDS Red Gr Yell pn i pin P amp L] amp B
Com anode or cath Smali 3mm .18 .19 .19 N ‘L?\I’Zf%g cr‘g(ﬁléo?gcfion 18pin 27p 40pin 55p
ED Carge 5mm 20 20 20 oy Gk i FULLRANGE OF | THYRISTORS siasiic power
8mmHT £1.50 Extrabright .40 40 40 largest range of quality components . ¥ 4 amps 8 amps 12 amps
X N from franchised suppliers available | Capacitors Diodes 171p: 4 4
10mm HT €1.55 Ifred LD271  £0.55 Y i R Cabi 100ve 38 100vo 47 100vo 63
A in UK. Aill VAT inclusive prices esistors ables
14mm HT £1.57 IR receiver £1.45 o 8 . H | Plugs/sk c 200vo 44 200vo 54 200vo 70
ver 8,000 line items plus lois ugs/skts ases
18mm HT €1.85_ Opto coupler £1.55 more. 45p post paid, 35p to callers | Meters In our new 400vo 54 400vo 68 400vo 90
Full range + data in our ‘78 catalogue at any of our four branches. Clocks catalogue 8randed Texas quality product
bu 3 IT PANEL METER KIT WE STOCK MORE
CONVERT TV SET TO VDU * MAIL #| 32 DIGITPANE E | _
The new CRT control chip from Thomson CSF 0 R D E R Intersil . Stocking distributors officially appointed
SFFQ6364. Convert your TV set into an electronic T106 kit I
vDu 16 lines x 64 characters requires RAM Quick service on all orders LCD display. EW H NATIONAL VERO
character generator and ittie else for a basic VDU. to‘fa‘ﬁa:redeardsd'ﬁa?po:g;rzaéi gg:lg%eva}fd. onent TEXAS ANTEX
i i i - Tel. ins all components
Avaiable as chip or full display card Full cursor | gregit cards £10 mimimum. | reqd for consiruciion MULLARD ELECTROLUBE
erase. full card includes UART N g::rse'r’nce% f/\:r‘:a‘{ﬁéo SIEMENS SIFAM
odem. char, gen etc., comp video hip £17.20
out from encoded keybd in 1u|f¢;;,‘:d £151.00 | [pwon aecess ggge?:\:gr;i(if easy SESCOSEM ARROW HART
Send SAE. for data. £26.99 MAKES COMPONENTS BUYING EASY
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ELECTRONIC COMPONENT CENTRE

58-60 GROVE ROAD, WINDSOR, BERKS SL9 1HS
TELEPHONE CREDIT CARD ORDERS

WINDSOR (07535) 54525

TRADE EDUCATIONAL & EXPORT WELCOME.

ELECTRONICS LTD.
PLUS LOWER PRICES AND USUAL NEW FULL SPEC DEVICES. NOW POST FREE

MEMORIES & MICRO'S ORDERS OVER £3- CASH OR CHEQUE OVER £10 5% OFF

CREDIT CARD ORDERS WELCOME BY POST OR PHONE. CASH OR CHEQUE OVER £3.POST & PACKING FREE. OTHER ORDERS ADD 25p P & P. NORMALLY 24 HOUR TURNAROUND ON EX
STOCK PRODUCTS. U.K. ADD 8% V.A.T. TO PRICES MARKED *. ALL OTHER PRICES ADD 124% V.A.T. ALL PRICE EACH. NEW PRICE LIST WITH ECONOMY MICRO GEAR FREE. SEND S.A.E.
{DATA COSTS EXTRA). PLEASE QUOTE MAGAZINE. CALLERS WELCOME AT OUR ENLARGED STORE. TUES-SAT(LUNZH 1 - 2)

TRHTIPLS

o]

‘ DEVELDPHENT sﬂs :l‘l:(lrs;'g'l‘: ;%smnuu fal L%gﬁ::srg:; . . R LOW POWER SCHOTTXY
Ioose packed in 1 bag . INS. KIT % Full Range in Lists 7400 g
SET1: 260 x50 VOLT PLASTIC POWER WPN 2 ACIZT 1k BDI31 37pw ADDD — lapw 7400 g 1400 1sew LIS soew
CERAMIC CAPACITORS 5% 10 AMP 60 VOLT {BO131 TYPE| ACI76  10p% BOI32 37pw 4000  1Apk 7402  10pw Jqroos 150% JAL31OT HH i
cach 22pf 10 0.1 ot 5 flw ACIST  20pk 80895 G%pk 4002 Mgk 2404 155k JuShp  eow T4LSIE0 £1.20%
SET 2 TANTULUMS 1uf to PAKA:12REDLEDS fl% ACIB8 20pk GDG35 3% 4007  1dpk 7405  Spk Jerois 200% T4LS181 95
200 uf 20v 1o 3 Total 50 PAKB:5x741DILG 1% ADIG]  40p% BFYSD l6pw 4008  BSpw 7408 gpw Je51D 20N JUSIE) 95w
QP T0 Al grade 1 CAPACITO) S PAFC:4x2N305S  £1w ADIG2 AUk BEYGI  16pw 4009  35pw 7409  10pw aisis 2{, 7413183 £120% ;
QLIDJCATOACC  €120w SET 3 ELECTROLYTIC 25 PAKD:12xBCI03  £1% AF239  42p% BFXJ9 20p% 4010  lspk 7410 12k Jeissd 1994 415164 £120%
FNDSQD CAor CC £120% VOLT TOTAL 80. 10 each PAKE:13xBC182 £1OBCIOT Gk BSOD igpw 4011 M4ek 7413 26pw qaidl) DML J4i%iel sw
U147 CAorCE. £1i59m ;/0245/11]3/47/m0/zzn. 5 each NEW PAK 0: 10 x BC212 o %:gg b Mgt ciw “:5! g::: mo 1% 205 depa TSI Ela
: 1 p 40 44w 425
LEDS BIG & Bright. SET 4: éwm RESISTORS PAKF:13x2N3704 €1 BCIOSC 15pk MJENISS 75pw 4016 3opk 7430 2:: P 52:: TS L% 1o SUPERMARKET.
RED 3mmv}* I 9p% 5% CF. 10 each 10 ohms to PAK G: 7 x BF751 fhe BCIAT 129 MUESDSS Topw 4017 SSk 7440 taek JuSel 0Py jaSier  gaw S0 0P AMP 30p
REDSmm0" A gk 10megohm TOTALS0D. €5 PAKM:7x2N33IoC ~£1 BCMB 129 MPUI3L d6p 4018  Gop% 1442  SOpk  Jaios Ah TAISISD geew  DDDTIMER(NESSs) 27w
$mm CUP & LOCKRING 3 - SET 5: ZENERS 400mW TOTAL PAK I: 10 x KNOB j* OIA BCIA3 125 ORPI2IP) 4% 4020  Glpw 7445  69pw 141072 Ipk 7415191 95 556 DUAL TIMER Sopx
TIL209 RED&CLIP 0% 100.3-33 VOLT £5 METAL TRIM (SYNTHPSISER) BCIS) 159 TIPAlA  GOpw 4023  1opw 7447  G3p TaE 3 TS5 eratw 1090 Ie 25p%
GREEN OR YELLOW WITH CLIP SET 6: 100 PRESETS €5 £1 BCIS8 15 TIPA2A  Bhpw 4024 ASpk 7470 32k ;4303 e 7405193 £130% |0 COMPARATOR  a0pw
3 or 5mm DIA 19p% PAKJ:6x2N3083 ~ f£1% BCISS 159 TIP29G5 BOpw 4025  1Spw 7472  26p% 70955 f£1w 74LS195 £1304 123 REGULATOR 45p
COLOUR LEDNOCLIP 1Bk  PASSIVE GEAR. PAKK:50x IN4148  £1 BCIB7  10p TIP3055 sor 4020 gk 7413 20k qaSed g0y 74lSip £rigw  [LICEPINDILOPA  1dpw
. RESISTORS dw S% CF.  2p PAK L: S0 x 3341 10 VOLT BCIBE  11p TISA3 Sp 4028  S52pk 7474 25p% 1 J41TOSSORDIL T4 J3pwk
mewmas, ot eSO GRS U ame w? i s Lt g dmnoeo e LlEM G
N2 RaM 500 BIEN Typed5POTS 106N 268 PAK M: 4 x PAIRS NPN/PNP BCIIT Ml 2N2SUS 22pk 403D Ik 7408 285k 14y S J4lS3el 230w e paan o
21102 RAM 250ns  £1.35% IARnSIOLee D) DENE Mew Namey l0p 4087 Shpk 14BD Ik ze5ii; flw TALS242 £230% el SADDPAMP  dbew
2114 STATIC 4k RaM, R ) sab PAK P: 20 SMALL SINAL  BE102 | Top aNa0s Ak by oh Jigs Jowe MS1Z o JaiSaes €220y 7aus o3) Lsosk ehe
g : 405123 e%p%
O 0 ooen 226110 0100 22 47 5 NN SMILARTO 109 gt BEIBAL  10p ONIGIS fiw 4049 2wk 1485 28pw A fh ey BE 100878121015 s0pe
2708 EPROM 1% oL o 220 GEimL (b NI Be A0SO 2Bk M40 M a3y pra 4US257 £1.10%  Soog oo G b
2716 INTEL £29% ELECTROLYTICS 25 voLrs 6.3 VOLT ELECTROLYTIC 1 Op 2N3704 99 4088 40p% 74391 Topk 7415133 8% TALSI59 £160% 750138 76023 £1.354
2532 Sv. EPROM POAR 1/40/47/100uf ALL 10p PAKR: 14, BCIO7 fin 184 1 N3706 9p 4067 fax 7492 0% 946138 SSp% 74LS298 £225% (43130 .-5'*
: {60v 20p) 220/470ut  30p PAKS: 148106 €14 BCIBAL  10p ZN38ISE 18 4070  15e% 1433 29k 743130 potw 14LS3T oW A Sak
MICRD BUSS STOP 1000uf 26v 35p KNOBS 1* PAKU:441ASOVSCR £1% BC212  12p N3820 38p 4073  16pw 7498  ggpw o330 Shew TUSI 2% PR W
8080 CPU 1 MHZ £6% DIA& TRIM 15p PAKV:50x 84l 10v £1  BCAI2L 12p 2N3904  15p 4081 16w 7495 G5 0 P
6800 CPU 1 MHZ £7% PAK W: 40 » ELECTROLYTICS  BC213 | 12p 2N3908 15p 4082  2ipw 7486  S6pk TRI"CS CA30 3]
6809 CPY PDA% HEATSINKS To 3 1.'){* MIXED. ALL GOOD €1 BC2I3L ° 12p 2N5457 32p 4510  70pk 74100  £1w DILSOCKETS  DISCO 10A LZM-Z!AM”-JBV 3w
6802 CPU/RAM 1 MHZ £12 To3 LARGE 50p# Tv4  25p PAKX:4 4 555TIMER f£1# BC214  12p 2N5777 ugf 4511 70pw 74107 29p% BPIN, 14 PIN 400V £lw L2005 2JASVOLT  £3%
8846 PIA + MIK BUG ROM To5orTo 18 9p PAKY:5 . DUAL TRANSISTORS BC214L  12p TILIIIR £2% 4518  BSpw 74121 25p# o 16PIN 12p% BRIODDIAC 25p LM300 REGULATOR T
+ TIMER £26% . MD7021.BLEADTO5 £1% BCYT1  20pk TILB3 £1% 4520  6Spw 74123  40pw 18PIN  20g% SCR 1A 400V 50p LM3BD ) WATTAMP 75p
6820 & 6821 PIA f65% VERD ALL 01" & MOST PAK Z: 20 x PNP SMALL 4543  £175% 74141  70pk 244 28 PIN 50pk C1060 44 LM381 OUAL PREAMP £1.05%
6850 ACIA 1 MHZ  £65% PROOUCTS AT NORMAL PRICES SIGNAL 3702 TYPE €1 100 off 4553 fAk 74154  95p% ADPIN 7 400V S0p ngmuumwar
JrEa T abRu t4x AS, ADVERTISED e 10% di t 4556 £1.17% 74155  755% ANl LO Profike. TETECT hrac:‘!‘%%wgn ag:
AYS 1014 Sy UART £ 3f %5701 ssgt JACKSONS TUNING Iscoun 4585 74157 B0pk orar e M .81 & 69 ALL
SFA6364 VDU IC £14% 6 x47DILBOARD £225% CAPACITOR D10DES & BRIDG 4164 L1k et S8 MOWOS 433D £i0%
8350VID 1CHIP  POAw DALD PCBPEN. 2 NIBS 70pw 0.330 PF 3] 10GES TIL10%off 74190  8Sp% PCB DRILL o % NES3G FET O Ak
KGFECETCHER  £1% 0AST DIODESx 1000  £10 | AMPSOVOLTBRIDGE  20p% 0w 74133 75 §*CHUCK fio% FUSHON 359  TBABIO Twaf £1
A, B B o BSO B B XTI iion oy
1} . 4 .
MCE880 & 5889 2% DIN PLUCS ALL 195 ALPHANUM, ASCT ~ £s54 0200 or DAZ02 topk  Bulk buys red leds 100 for £7. 7418 pin 100 for £16. TIDB3FET 747 £1.48%
811595 & 98 £140%  DIN SOCKETS ALL 10p BUBBLE MEMORY COMMING,  IN4001 1 AMP 50v Spx 555 timer 100 for £20. TL08D FET 748/308  £1.15%
XTAL 1 MHZ €3% DISCO STROBE TUBE £5 INTEL 3085 + SUPPORT POA  IN4OD4 7p INADDT 18p%  2N3055 x 100 £20. BC107 or 8 100 for £6. BC109 100 for £7. TL170 HALL EFFECY  8Bpw
PI I O E N IX ELECTRONICS {SOLENT) LTD. nUAL VOLTAGB
' 46 Osborne Rd.. Southsea. Hants. I ADA R
We've got a new catalogue — with a lot of new TRANSFURMERS
components. Such as
CMOS PRIMARY 220-240 .‘:OHZA . N,
ST MR SR ey
4001 0.18 4018 0.79 4052 0.95 4514 2.40 = = o v &
2002 Rl e 089 4070 028. 4518 0.0 06:0:)6 VOI":. oswzmcu 120 ng 20::;4 2:".20: oc;:::‘ H|2.60 ‘;/;p
4008  0.79 4023 0.18 4081 0.18 4518 0.99 E + .5A EACH 1. + ¥ X
: . . OBFEO6| 6+6 | 0.6AEACH|1.80| 50p 60FE24| 24+24 | O.8A EACH|3.10] 7
4011 0.18 4015 0.18 4093 0.79 4528  0.99 12FEQB | 6+6 1A EACH|2.00| 60p 60FE24| 24524 | 1.2A EACH|3.80 agg
4012 0.18 4017 0.59 4402 0.38 4531 0.99 20FEOB| 6+6 | 1.8A EACH|2.60| 70p 8OFE24| 24+24 | 1.5A EACH|4.50|100p
4013 045 4028 0.79 4412 0.38 4543  0.99 SOFeEQe| 8+ | JAEASH|3-0| 7% || score2s| 28+28 [0.754 EACH|3.10]| 70p
4014 0.99 7 4581 1.85 60FE06 : P BOFE28| 28428 | 1.1A EACH|3.60| 85p
: 4042 0.89 4445 1.75 . BOFE28| 28+28 | 1.4A EACH|4.50100p
oS 0.79 4046 1.20 4502 099 4582 125 83?589 be ] g'gﬁ EACH }"5;8 2'88 OFE30| 30+30 | 0.35A EACH[2.60( 70p
4016 0.39 4049 0.49 4510 1.20 4584 0.69 53:583 *3 07?,: Eﬁgz %% ggg ,3: 31 gg,gg 07?: Eg:gn gég ggg
- + o I+ 3
so:gos 9+9 2‘§ﬁ EACH|3.10 ;gp FE30| 30+30 | 1.2A EACH|4.50|100p
+ .
Cermet trimmers O6FE12 | 12412 | 0.25A EACH| 1.50 so: AVAI“L'AuGlL‘E’l-STAA'SRAG"BGES"(gLITZAﬁE 18
+ ., . . %9, 0,8, 9, " v g
Type 94 0.79 Type 90H/V 0.36 TypeE  0.59 ?g:g% } +}% 8‘22 Eﬁgh‘ ;gg ggg . g%mon 15016
+ o - pa
061z |12113] OSAEASYZR0) 20 || Srelawse] A |40) Tor
4 i P 60FE30| %453 24 3.70| 85
60FE12|12+12| 2.5A EACH|3.80| 8§ 24-30 g P
Transformers 8OFE1Z|12412| ~ 3A EACH| 4.50|100p goFE30(: 1216 54 4501009
1VA 1.10 6VApch 2.20 6VA open1.98 20VA . 3.30 ogrets | 15+15| 024 each] 1.50| s0p og‘di:i?s ¥
. + 2 . 4
1.2VA 2,98 6VAenc 2.70 20VAmin2.48 50VA  5.48 OBFE15 | 15+ 15| 0.25A EACH| 1.80| 50p || '00FE30|%4%0°%| 4A 5.80|t16p
12FE15(15+15| 0.4A EACH|2.00| 80p |
OFE15|15+15| 0.6A EACH|2.60| 70p CENTRE TAP SECONDARY
OFE16|15+15( 1.6A EACH|3.10| 70p FEQE) 6-0-6 1A EACH|2.00, 60p
LED'S OFE12[18115|  3AEAcn|4.80]1005 FE13|15002| 1AEACH |360| 700
Red 0.17 Green 0.25 Yellow 0.25 FE15(16-0-16| 1A EACH|3.10| 70p
06FE20 [ 20+20| 0.15A EACH| 1.50| 50p FE20|20-0-20| 1A EACH|[3.10| 70p
T3FE20| 20230 | 0254 EACH| 2:00| 80p || GorE3alsocan| 1A EAcH|3S9[190e
+ 3 g [ . P
and hundreds of other components. OFE20(204+20| 0.8A EACH|2.60| 70p BOFE30(30-0-30| 1A EACH |3:60 [100p
OFE20 (20+20| 1.2A EACH|3.10| 70p 100FE26(26-0-26 2A EACH|5.15[115p
OFE20 (20+20| 1.5A EACH| 3.60| 85p 100FE30(30-0-30| 2A EACH|5.15[115p
Send me your 1978 catalogue — free. OFE20|20+20| 2A EACHI4.50/100p || 100FE36/36-0-38| 2A EACH|S.18 |115p
PET ot e o vt i AIR CORED AUDIO CROSS OVER COILS
8FE12)0-6-1 4A : 4 FEO1| O.1mH 026 20p
66FE12(0-6-12| SA 3.80| 85p FE03| O.3mH 026 | 200
70FE12)|0-6-12| 8A 4.86|100p FEOB| OBmH 030! 208
OBFE24 |24+24 | 0.15A EACH| 1.80| 50p FE10| 1.0mH 0.80| 25p
12FE24 |24+24 | 0.2A EACH|2.00| 60p FE28| 2.0mH 0.761 30p
TRADE ENQUIRIES M MS:
;LS‘%%R E1L§CT RIC WELCOME z/w OEN L
.0, X AR A
WESTCLIFF-ON-SEA PLEASE ENQUIRE el e L T
ESSEX 0702-613314 FOR OTHER TYPES Hlsase/Add 86 VA
g NOT SHOWN After post & packing.
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=IOy Y238 THIS MONTH’S 7{? CASIO QUALITY

{Inalogue or digital from stock or to order. All CASIO walches have a calendar display, night ilumination,
mineral glass and stainless steei cases, water resistant to 100 ft
FSXI UU?mM EQN7|QOSRYK BAN.I( 51£1r 30) £1 24 | STA R B U Y (except sports watches - 66 ft).
'Star” of the eikos available from us today! 3
Full time and calendar dispiay. Displays past and SPDRTS WATCHES

future calendars with flashing reminder for important i) E - CASIO 31 QR 208 |!:e.n1:995 o

dates, set yearly.
’ Hours, mins, am/pm, (£29.95)

10 d J
CITIZEN — LARGE REDUCTIONS O e | EA%
on most quartz analogue digital models. w\%k Day, date ;?gon?-;:‘am
&y, MoONth- £44.95)

£34.95
Up to 25 functions. Net lap and first and second place times
o 1/100th sec, F-100. Resin case, strap.

52QS-14B. S/S encased version and braceiet

Stopwatch, : /’ 4 DIGIT WATCHES (cxcept woria Time)

1second to 13 hours. Hours, minutes, ten seconds, seconds by flash, am/pm
Stainless steel, mineral glass £29 95 Day, date, month. Stopwatch. Dual time (except 31QR-20B).

FROM CASIO - OF COURSE

= Water resistant to 100 feet
TRAVEL ALARM CLOCK 3107-208
Left. 4 dignt
Battery powered quartz alarm clock with repeat feature (£35.95)
Countdown alarm/:imer. 1/10 second stopwatch. £29.95
Constant LC Display. Nightlight. 1 year batteries. . = . = ‘
43 x 1} x } inch. 1.6 0z. For car, £1 9 95 From National or similar high quality. 510R 198
4.95. . .
caravan or boat. {£24.95.) PH'G1 FOUR DIGIT (Lef) BT
m 4 digits (£44.95)
5 functions £34.95
Backlight
= e QL-"] CIGARETTE L'GHTER/ £9 95 6 DIGIT WATCHES (except Sports and Alarmj
[ CALCULATlNG ALARM CLOCK B Hours, minutes, seconds, day, OR rg)ours. minutes, dite day
l Soft piezoelectric system gas lighter. PH-G2 ten seconds, seconds by flash. Day. date, month. year
m 6 digit LCD clock + 15 seconds/month. As above Setectable 12 hour (with am/pmj or 24 hour ciock

topwatch 5408_1 GB
£1 495 Left. 6 digit.

~eeadl Permanently prog. calendar (1901-2099).
! ~neddl Two alarm functions plus countdown

mraddl giarm. Time memory. Calculator with

j# -0 o] time/date calculations, K, %. § x 2§ x 4 (£49.95)
e inches. 3.6 oz 18 months £39 95 PH'G3 ULTRA SLIM (Right) 6.5mm approx. £39.95
L2 battery. Pouch. Prov. price 5functions, light, case, battery hatch. £18.95
el 540Q8-158
AQ-1000 CALCULATING | \ | e
ALARM CLOCK PLUS .|| PH-CHRONO oS £44.95
3-WAY STOPWATCH g ooma| | o
Hours, minutes, seconds. am/pm. 24 cnoa 6 digits, up to CHRONOGRAPH. 6 digits as above. with stopwatch
Al ith si Sto tch: Net AGDO 23 functions. measuring net, lap and st & 2nd place times from 1/100 sec
ng«ués IaangmWIe(s sﬂlg(n& ZnOGp:I:c(; (]st SUYa0a l;let.&lazp & to 6 hrs. Dual time facility
from J; sec. to 10 hrs. with ST & LAP z : : : pls;cetrrges -« R 1 45cs_228
signs. Calculator: 4 key memory, %, /. ;
10 1/100 Chronograph
1 x 2§ x 43ins. i - £1 8 95 Left. 6 digit
RRP £26.95 Our price £21.95 : ot (£69.95)
CQ-81 caicuiating alarm clock plus two alarm/timers PH-ALARM CHRONO. same chrono functions. £54.95
LCD 1 year batteries. 1§ x 2} x 5ins. 24 hr. alarm Hours, mins, sec or date, day, am/pm. 29C¢S-11 B
£1795 Day. date, month, year. $/S case, Mineral glass 5 T
cQ-2 S?ECial Offer. clock., calendar, 4 alarms ) L. 39.9 (e
stopwatch, Time/Date calculator (RRP £39.95) CBM Giant 4 dlglt. 5 functions. Light i £69.95
P.0.A.

95 - 3 WORLD TIME WATCH The time in ten capnais

plus one optional tme. Instant summertime correction

The incredible FX-8000. Lcp 41 sc. functions

1/100 sec. stopwatch, 2 x 5 alarm/timers {£35.95) g:r:rsoawse) ;(; dr:llen,smo1n0th SSSimrfgC;gubayl ngg:\‘d:ﬁ;g?at;al calendar
Bracelet
95 « 2

MINI CARD CALCULATORS A ALARM WATCHES

ztéé% 5 gO§£R-1 68
. (£74.95)
(Right) £54.95 n

Edn | mesien ([ )

LC-78 Mini Card. Full Memory. %. . K £16.95
FX-48 Math Card. Fui scientitic with s0.£19.95

ST-24 Card Time. 24 hour stopwatch (or clock)
2 alarm/timers. Calculator as LC-78.

£19.95 :
o 6 digits, 6 functions plus backlight and alarm setting. (£84.95)
ST-1 tour way stopwatch. Calculator. £24.95 5 mignute snoozenfacimy, (£28.95) £22.95 £69.95
A" CaSIO SCIentlflcs' LoweSt pl'lceS Hours, mins, seconds (or hrs. mins, date) day, am/pm,
LADIES LCD WATCHES Day, date, month, year. 24 hr alarm, on/oft indicator

(WA [0 AT T W 5 onctons Beckiant colsorsiver insn seger |y TRA SLIM DRESS WATCHES

Dress Watch. Round Milanese bracelet. Lt .
Five models from £59.95
PTIM Coronet 600 £48.50 Cocktail Watches. 3 styles, integral bracelet £18.95 y
; = =y CASIO LADIES' LCD WATCHES

Cartridges from £9.95
+ 2tunctions

FAIRCHILD TIMEBAND Grandstand Bacman
Cartridges from £12.50 £119.95 27CL-158
bAT‘}R' \(Iidelo Coz\ put'er System Probably the very (Rt%lgngs;m
Canr dges rom £14.5 £169.95 ) _ £29.95
BORIS. Communicating chess v Ve Cammt 27CL178
computer. L v v %)

One of the world's most advanced portable 2 23995
chess games. No T/Vrequired.  £1qgQ WATCH BATTERIES 65p each. DIY KIT 35p. Three other models available

Send 25p for our illus, catalogue. Casio, Citizen, Seiko, etc. Prices include VAT P.&P. Send cheque, P.O. or phone your credit card No. to:

TEMPUS Dept.P.E., Talk Of The Town, 19/21 Fitzroy Street
Cambridge CB1 1EH, Tel 0223 312866
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

— WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS —

STEREO PRE-AMPLIFIERS

W NPT

"bar |

POWER AMPLIFIER KIT

The kit includes all metaiwork. heatsinks and hardware to house any two of our power amp
modules pius a power supply. !t is contemporarily styled and its quality is consistent with that of
our other products. Comprehensive instructions and full back-up service enables a novice to build
it with confidence in a few hours.

MC 1 CPR1

CPR1-THE ADVANCED PRE-AMPLIFIER

The best pre-amplifier in the U.K. The superiority of the CPR 1 is probabiy in the disc stage. The
overload margin is a superb 40dB. this together with the high slewing rate ensures ciean top, even
with high output cartridges tracking heavily modulated records. Common-mode distortion is
eliminated by an unusual design. R.LA.A. js accurate to 1dB: signal to noise ratio is 70dB relative

POWER AMPLIFIER MODULES

POWER AMP KIT

£32.40

10 3.5mV. distortion < .005% at 308 overload 20kHz. CE608 ~ BOW/8 ohms 35-035v 66,30 PRE-AMPS:

Foltowing this stage is the flat gain/balance stage to bring tape, tuner_ etc. up to power amp. signal CE 1004 100W/4 ohms 35-0-35v £19.22 These Jailable i .
levels. Signal 1o noise ratio 86dB: slew-rate 3V/uS; T.H.D. 20Hz — 20kHz < .008% at any level. CE 1008 100W/8 ohms 45-0-45v £23.22 esel are'avgl ad B [ 70 verslo(;\sh
F.ET. muting. No controls are fitted. There is no provision for tone controls. CPR 1 size is 130 x CE 1704 170W/4 ohms 45-0-45v £29.12 on: us(eﬁ ssan o0 (;agpon}ams_ and the
80 x 20mm. Supply to be +15 volts. CE 1708 170W/8 ohms 60-0-60v £31.90 other {the S) uses resistorts where

necessary and tan

talum cagacitors.
MC 1 - PRE-PRE-AMPLIFIER TOROIDAL POWER SUPPLIES CPRI .£29.49 CPRIS £39.98

CPS1for2 x CE6O8or 1 x CE 1004 . £14.47 MCl .£18.50 MCIS £29-49
Suitable for nearly all moving-coil cartridges. Sensitivity 70/170uV switchable on the p.c.b. This CPS2 for 2 x CE 1004 or 2/4 x CE 608 £16.82 POWER SUPPLY:
module brings signals from the now popuiar low output moving-coil cartridges up to 3.5mV CPS3for2 x CE 10080r 1 x CE1704 £17-66 REGI £6-75 TR6 £1.75
(typical signal required by most pre-amp disc inputs). Can be powered from a 9V battery or from CPS4 for 1 x CE 1008 . . n £15.31
our REG 1 regulator board. CPS5for 1 x CE 1708 R £22.68 BRIDGE DRIVER, BDt

CPS6for2 x CE 1704 0r2 x CE 1708  £23.98 Obtain up to 340W using 2 x 170W
REG 1 - POWER SUPPLY T 2mps and this module £5.40
The regula'tor modute. REG 1 provides 15-0-15v to power the CPR 1 and MC 1. It can be used Light duty, 50mm,_2°C/wW . £1.30 ’
with any of our power amp supplies or our small transformer TR 6. The power amp kit will accom- Medium power, 100mm. 1-4°C/W £2.20
modate it. FDisco/group_ 150mm61~1°céw . £§-§5 chMsoN ELE KTRIK

an. 80mm, state 120 or 240v £18.

POWER AMPLIFIERS Fan mc:nl;donolwlgvdrilled 100mm 1A STAMFORD STREET,
It would be pointiess to list in so small a space the number of recording studios, educational and heatsinks, 2 x 4°C/W, 65°C max.:
government establishments, etc. who have been using CRIMSON amps satisfactorily for quite with two 170W modules. £29-16 LEICESTER LE1 6NLL
some time. We have a reputation for the highest quality at_the lowest prices. The power amp is THERMAL CUT-0OUT, 70°C . £1.90 Tel. (0533) 5637722

available in five types, they all have the same specification: T.H.D. typically .01% any power 1kHz
8 ohms; T.1.D. insignificant; slew rate limit 25V/uS; signal to noise ratio 110dB; frequency i
response_10Hz-35kHz, -3dB: stability unconditional; protection drives any load safely; sensitivity
775mV {250mV or 100mV on request); size 120 x 80 x 25mm.

POWER SUPPLIES

We produce suitable power supplies which use our superb TORQIDAL transformers only 50mm
high with a 120 240 primary and single bolt fixing tincludes capacitors/bridge rectifier).

All prices shown are UK only and include VAT and post. COD 90p extra. £100 limit. Export is
no problem, JJIease write for specific quote. Send large SAE or 3 international Reply
C for iled infor; 7

Distributor: Miric Teleproduckter, Box 12035,

$-750 12 Uppsala 12, Sweden.

CANON

' COMPONENTS

Low Imp Dynamic Mic's Brand new in
acks £1.62

riacs 10 amp 400v brand new AE! full
spec. all with fitted heavy duty heat sink

.55

TAG. 202A 400 1 amp triacs £1.00
302 400 1 amp triacs £1.00
22 way edge connectors Ex equipment
but clean 0.15 matrix goid plated com-
plete with locating pin Only 58p
17 way edge connectors Brand new .15
pitch compiete with locating pin and fixing
biackets. Tinned. Only 35p
Loudspeaker columns Type A. 6" 6" Tall
with cut-outs for 8" x 5" Speakers and
Motorola tweeters. Only £16.50 each.
Ideal for P.A. work or discos.
SPECIAL CAPS OFFER LECTROFLASH
Photoflash caps. ideal for strobes o1 the
serious photographer. All brand new.
200uf at 500vdc each £1.60
400uf at 500vdc each £2.00
2500uf at 70vdc each £1.60
100 + 500uf at 250vdc each £3.00
IMCQ AC working cap 16uf + 5% at 500v
onty £3.00 each
Fetsic Computer %rade caps for your power
amp 3900uf at 100v each £2.20
Caps by G.E. 1400uf 8t 200vdc. Screw
terminals each £1.8
Smooth out granny with 83,500uf at
ésmc 60v surge computer grade each

3.50

Connecting wire 15r per 10 metres or
mixed at E?.OO per kilo approx.

Tagstrips 30 way new. 15p

Group Board '7 or 34 way brand new
12p and 24p

Metars 1 ma meters ex-equipt but in
terrific condition £3.20

Transformers All with 110-240v ac
primarys.

24vac @ 10 amps. £7.50 inc {open const)
9vac @ 3 amps. £3.80 inc (clamp const}
240v in. 15-0-15 @ 2 amps. £3.55 inc
{clamp const}

13vac @ 3amp 15vac @ 1 amp £6.80 inc
(C core const}

Toroid 240vac in 35v @AA amps £12.00
inc (potted toroid)

240vac in 12v-12v-40v @ .5a .5a 4 amps
only £7.50 each

240vac in 12v-40v at .5a and 2.5 amps
only £6.50 each

240vac in 35 0-35 at 4 amps only £7.04

each
240vacin 6.3v at 10 amps £6.50 each

DIAL-A-BOX

As featured in “P.E. MARKET
PLACE™ a comprehensive stan-
dard range of boxes for the con-
structor, or custom built to your
specification. Send your require-
ments with SA.E. or phone for
quote.

Linears and Transistors We hold com-
prehensive stocks of most popular types at
realistic prices eg:— LM 380 complete 2.5
watt amplifier. 85p each. Suitable etched
tinned pch £1.00. Components for same
£1.20 set

BC 212L only 8p each

BC 148 {plastic bc 10B) 8p

BC148¢c 10p

BC 149 10p (ptastic bc 109)

BC 158 10p

Photo-opto couplers £1.00

Complete semi-conductor lists to follow.
Solenoids 12 Voit DC operation, ideal for
door locking-tock release. Mainly ex-
equipment these are all guaranteed
working order and complete with steel
mounting frame. Only £2.80

Magnetic Disc Recorders Few only left of
these units which provide an ideal basis for
ma?ne(ic disc echo or multiple recording.
Only £5.50
Wooden Cases Size approx 14" x 5" x 9"
finished in dark oak cotour ideal for use as
amplifier case. small loudspeaker case,
baby alarm amp Qnly 75p
1/C socket panels with over 60 ic sockets
fitted, mainly 14 pin easily removed with a
blowtorch from rear. Only £2.50
Lamp panels with over thirty lampholders
fitted ideal for light displays or moving
light shows. Qnly g5p
Power Supply Unit Complete ready to go.
Ex-equipment but guaranteed in workin
order. Delivers Sv and 7.5v at up to 18
amps total. 240v primary Only £5.50

elay TV converters ex relay service so
no guarantee but ideai break-down units
contsining a host of RF components
including a TV modulator if's caps etc;
Only £2.75
ISKRA 3 speed record decks. Single
players with specially wound motor for
240v and separate winding giving 14v for
deck amplifier. Only £6.85
Plenty of spares for ISKRA decks. Arms
£1.00. Turntables £1.00 stc.
ggrrier Strips 3 way 10p each or 10 for

Sotda-tag packs Approx 50 assorted
single. double, rivet type, all sizes. 25p per
pack

ALl-Packs All sizes of off-cuts ideal for
that odd job 25p

Self Adhesive cabinet feet 4 for 15p

PSU Hearts twin heatsink with rectifier
two caps, two high wattage resistors and
other components. Only 35p

Terminal strips 16 way similar to barrier
strips 38p each

Triac operated mains timer in perspex
box all in original wrapping £1.05 each
Mains selector panels from 200v-250v.
Brand new. 20p each

Cable Ties long re-usable 6" plus. 3p
each.

Oouble sided sticky tape in 6" strips with
easyaar ends 5p each

‘P’ Clip packs 30p sach

1.C. packs all types, many with original
markings very cheap £1.20

All prices include VAT — Please add 35p Post & Packing to total cost of order.
Open daily 9.30am-6pm — Access or Barclaycard accepted — S.A.E. for lists.

322-324 WHITEHORSE ROAD, CROYDON, SURREY CRO 2LF :'

01-684 9872

Newest, neatest system ever -

devised for storing small
parts and components: resistors,
capacitors, diodes, transistors, etc.
Rigid plastic units interlock together in
vertical and horizontal combinations.

Transparent plastic drawers have label slots. 10 and 2D
have space dividers. Build up any size cabinet for wall

bench or table top.

5 SIZES
ALL INTERLOCK

As supplied to Post Office, Industry and Government Depts.

SINGLE UNITS (1D) (5in x 2}in x 2
DOUBLE UNITS (2D} {5in x 4}in x 2
TREBLE (3D} £5.50 for 8.

£7.90for 8

EXTRA LARGE SIZE {6D1) £6.90 for 8.

PLUS QUANTITY DISCOUNTS

Qrders over £20, less 5%. Qrders over £60, less 73%. PACK-

ING/POSTAGE/CARRIAGE: Add £1.00 to all orders under

£10. Orders £10 and over, please add 10% carrlage.
IELARGER QUANTITIES

Please add 8% V.A.T. to total remittance.

All prices correct at time of going to press.

QUQTATIONS FQ

NEON INDICATOR
U —

White £3.30. P&P 60p each.

FLAIRLINE SUPPLIES (pe12)
124 Cricklewood Broadway, London N.W.2
Teléphone 01-450 4844

in) £3.50 DQZEN
in} £5.50 DOZEN.

DOUBLE TREBLE 2 drawers, in one outer case (6D2),

3

Modern, slim-line power panel, countless uses in nome,
office. factory, showrooms. Perfectly safe, unbeatabl;e. Can
be mounted on wall or trailed anywhare in room. Neat
rubber base. Smart PVC outer cover. Black £3.10,
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Understanding Digital Electronics
New teach-yourself courses

A Ba inatriciuom Courne & Vetamen

Design of Digital Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes - each A4 size are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:

Book 1 Octal. hexadecimal and binary number systems; conversion
between number systems; representation of negative numbers; com-
plementary 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; Kar-
naugh mapping; three-state and wired logic.

Book 3 Half adders and full adders; subtractors; serial and parallel
adders; processors and artithmetic logic units (ALUs); multiplication
and division systems.

Book 4 Flip flops; shift registers; asynchronous and sychronous
counters; ring, Johnson and exclusive-OR feedback counters; ran-
dom 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 program structure.

Book 6 Central processing unit (CPU); memory organization; character
representation; program storage; address modes; input/output
systems; program interrupts; interrupt priorities; programming; assem-
blers; computers; executive programs; operating systems and time
sharing.

Digital Computer Logic and Electronics is designed for the beginner.

No mathematical knowledge other than simple arithmetic is assumed,
though the student should have an aptitude for logical thought. It con-
sists of four volumes - each A4 size ~ and serves as an introduction
to the subject of digital electronics. Everyone can learn from it -
designer, execxutive, scientist, student, engineer.

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

CAMBRIDGE LEARNING ENTERPRISES. Unit 23, Rivermill Site, FREEPOST, ST. IVES,
HUNTINGDON, CAMBS. PE22 4BR, ENGLAND. TELEPHONE ST. IVES (0480) 67446.
PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE, ST. IVES.

REGD. IN ENGLAND NO. 1328762

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

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

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

£8- 1 0 +90p post & packing
£4-60 +90p post & packing
£ 1 2 +£1 post & packing

Price includes surface mail anywhere in the world: Airmail extra.

Flow Charts & Algorithms

l
HELP YOU PRESENT: (
safety procedures, government legislation, office proce- |
dures, teaching materials and computer programs by I
means of YES and NO answers to questions. I
|
|
|
I

The six volumes of Design of
Digital Systems cost only:

And the four volumes of
Digital Computer Logic and
Electronics cost only:

But if you buy both courses,
the total cost is only:

I
|
|
|
|
|
|
|
|
|
|
|
!
|
|
|

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

£2.95

+ 45p post and packing by surface mail anywhere
in the world. Airmail extra

GUARANTEE
If you are not entirely satisfied your money will be refunded.

Please allow 21 days for delivery.

[ e e e — ]

I Cambridge Learning Enterprises. Unit 22, Rivermill Site,
FREEPOST. St. Ives, Huntingdon, Cambs. PE17 4BR. England.

I Please send me the following books:

I ............. sets Digital Computer Logic & Electronics @ £5.50, p & p
included

l sets Design of Digital Systems @ £9.00, p & p included

| ....Combined sets @ £13.00, p & p included

The Algorithm Writer's guide @ £3.40, p & p included

| enclose a *cheque/PO payable to Cambridge Learning Enterprises
{1

Please charge my *Access/Barclaycard/Visa/Eurocard /Mastercharge /
Interbank aCCOUNT MUMBET ..o e e s
Signature *delete as appropriate.
Telephone orders from credit card holders accepted on 0480-67446
(Ansafone). Overseas customers should send a bank draft in sterling drawn
on a London Bank, or quote credit card number. PE23
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<" Fora merry musical <
Chrlstmas an electronic
musical door chime which
can play 24 dif'ferent tunes!

The CHROMA.-CHIME 15 exclusively designed by

CHROMATRONICS

River Way, Harlow., Essex

Plays

Greensleeves

God Save the Queen
Rule Bntannia“

Land of Hopeand Glory

Oh Come All Ye Faithfu

QOranges and Lemons

Westminster Chimes’ I HROMATRONICS. River Way, Harlow Essex U K
Sailor's Hornpipe £1595

Pleases endDChrcha Crime Kits at £13.0€ each
ncluding VAT and post and packing

8eethoven's “Fate Knocking
The Marsetllaise

Mozart | PLEASE USE BLOCK CAPITALS
Wedding March

Cook House Door Name

The Stars & Stripes” Address

Beethoven's Ode to Joy
Wiilram Telt Qverture
Soldier's Chorus R & S
Twinkie Twinkle Littte Star
Great Gateof Kiev
Maryland

enclosecheque/POvaluef
or debit my ACCESS/BARCLAYCARD account No

Deutschiand uber Alle

Bach (CITTTTTTTTTITIT08

Cotonel Bogie

The Loratlie Signature p—
‘Thesetunes play longer if the PE

push button s kept pressed

| Pleaseallow 7-21daysfor delivery. .
<30
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SOLDERLESS CIRCUIT BOARDS
*One tor each circuit

Your Circuits

Just Once

In Minutes...

It's crazy to build, unbuild, construct and destruct your circuits on expensive
‘Breadboards’’. Now very economically on WONDERBOARD, you plug your
components into one side of the board, the wires into the other, and you
install the finished circuit in your equipment. They’re like PC boards, but

no soldering {which is enemy No. 1 of prototypes). Change any wire or
component any time without disturbing others. Up to six interconnecting
wires and one component lead into one multicontact. WONDERBOARDS
accept all 1C's from 4 to 60 pins and discrete components too.

ORCUS J

Reliable? They conform to applicable sections of USA Military Standard
MIL-A-46 146 and are used by the US Navy. You can't ask for better.
WONDERBOARDS the universal board for equivalents of single-sided,
double-sided, plated-thro’ hole, and multilayer printed circuits.

“Small Wonder"
121C DIL—14 capacity

“'Big Wonder"’
48 IC DIL-14 capacity
{Equiv. No. tie-points 1302) (Equiv. No. tie-points 5208)

£2.80 £11.20

All prices include VAT and P&P. Send cheque or postal order to:

CHARCROFT ELECTRONICS LIMITED
Charcroft House, Sturmer, Haverhill. Sutfolk CBS 7XR
Telephone Haverhdl (0440) 5700 Telex 817674
See us at BREADBOARD ‘78 21st—25th November '78
Seymour Hall, London W1. Stand F10

WAR ON OUR
EXCESS STOCKS

FANTASTIC BARGAIN PACK OFFERS TO
CLEAR OUR MASSIVE INVENTORY.

Cut out and post whole coupon

Insert No: of Packs required in box

1. Twenty Transistors T018/ T05/ plastic
silicon / germanium £1-00

2. Twenty Rectifier diodes 500MA/1A/6A
axials & studs £1-00

3. Resistors 400 yes 400-mixed 3§ 4 +"
carbon films £1:00 (Count by weight)

4. Zener diode pack 15.zeners 250/400MW
1W/5W £1-00

5. Ten Potentiometers log lin with & with-
out switch £1:00

6. 2 miniature transformers 3 VA assorted
voltages £1-00

7. 100 assorted capacitors including elec-
trolytic/disc/mylar £1-00

8. Precision (19,) resistors metal films 100
for £1-00

9. Linear amplifier IC's including 741's
709's 710's etc. 9 for £1-00

10. JUMBO JUNK BOX FILLER! All sorts
of semiconductors & IC's resistors,
caps, pots, presets, wire, fuses, etc. etc.
Kilo gross weight for £2-20

HiEjnjninnninin

** One free pack (1-9) if you buy all 10 packs.

(your name & address)

This is your label—please print clearly.

ARROW ELECTRONICS
LEADER HOUSE
COPTFOLD

BRENTWOOD

ESSEX.

MAIL ORDER OR COLLECT AT OUR SHOP.
ALL INCLUSIVE PRICES —NO VATORP &P TO ADD
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15-240 WATTS!

The HYS is a mono hybrid amplifier ideally suited for all applications. Al common

input functions (mag Cartridge. tuner, etc.) are catered for internally, the desired

function is achieved either by a multi-way switch or direct connection to the
Pream ||f|er appropiate pins. The internal volume and tone circuits merely require connecting

p to external potentiometers (not inciuded). The HYS is compatible with all {.L.P.

power amplifiers and power supplies. To ease construction and mounting a P.C.

connector is supplied with each pre-amptifier.

FEATURES: complete pre-amplifier in single pack. multi-function equalisation. low noise. low

distortion. high overload. two simply combined for stereo.

APPLICATIONS: hi-fi. mixers. disco: guitar and organ. public address

SPECIFICATION: Inputs-magnetic pick-up 3mV. ceramic pick-up 30mV. tuner 100mV. microphone

10mV. auxiliary 3-100mV. input impedance 47k{} at 1kHz. Outputs—tape 100mV. main output 500mV

A.M.S. Active Tone Controls—treble =12dB at 10kHz. bass =12dB at 100Hz Distortion—0 1%

at tkHz. signal/noise ratio 68dB. Overioad—38dB on magnetic pick-up Supply Voltage— = 16-50V

Price £6.27 + 78p VAT. P. & P. free

HY5 mounting board B.1. 48p + 6p VAT. P. & P. free

The HY30 is an exciting New kit from [.L.P. It features a virtually indestructible
1.C. with short circuit and thermal protection. The kit consists of. |.C.. heatsink,
P.C. board, 4 resistors. 6 capacitors, mounting kit, together with easy to follow
15W into 8() construction and operating instructions. This amplifier is ideally suited to the

beginner in audio who wishes to use the most up to date technology available.
FEATURES: complete kit. low distortion. short, open and thermal protection. easy to build
APPLICATIONS: updating audio equipment. guitar practice amplifier. test amplifier. audio oscitlator
SPECIFICATION: Output Power—15W R.M S into 811 Distortion—0 1% at 15W Input Sensitivity—
500mV. Frequency Response-—10Hz-16kHz - 3dB

Price £6-27 + 78p VAT. P. & P. free

The HY50 leads |.L.P.'s total integration approach to power amplifier design.
H Y50 The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
25W into Bn that it must be one of the most reliable and robust High Fidelity modules in the World.

FEATURES: low distortion. integral heatsink only five connections. 7 amp output transistors. no
external components.

APPLICATIONS: medium power hi-fi systems. low power disco. guitar amplifier

SPECIFICATION: Input Sensitivity—500mV Output Power—25W R.M.S. into 811 Load Impedance—
4-160. Distortion—0-04% at 25W at 'kHz Signal Noise Ratio—75dB Frequency Response—10Hz-
45kHz - 3dB. Supply Voltage— = 25V. Size—105 < 50 x 25mm

Price £8-18 + £1.02 VAT. P. & P. free

The HY120 is the baby of |.L.P. s new high power range, designed to meet the most

exacting requirements including load line and thermal protection this amplifier sets
a new standard in modular design.

60W A t Bn FEATURES: very low distortion. integral heatsink load line protection thermal protection five

| n O connections. no external components.

APPLICATIONS: hi-fi high quality disco public address. monitor amplifier guitar and organ
SPECIFICATION: Input Sensitivity—500mV Output Power-—60W R.M S into 811 Load Impedance—
4-160. Distortion—0 04% at 60W at 1kHz Signal Noise Ratio—90dB Frequency Response—10Hz-
45kHz - 3dB. Supply Voltage— + 35V. Size—114 x 50 x 85mm

Price £19.01 + £1.52 VAT. P. & P. free

The HY200 (now improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-fi performance.
. FEATURES: thermal shutdown very low distortion load hine protection integral heatsink no external
120W into 800  components.
APPLICATIONS: hi-fi disco. monitor power slave. industrial. public address
SPECIFICATION: Input Sensitivity—500mV Output Power—120W R M S into 801 Load Impedance—
4-16{). Distortion—0 05% at 100W at tkHz Signal Noise Ratio—96dB Frequency Response—10Hz-
45kHz - 3dB. Supply Voltage— = 45V. Size—114 x S0 x 85mm

Price £27-99 + £2.24 VAT. P. & P. free

The HY400 is 1.L.P. s Big Daddy of the range producing 240W into 40! It has been

designed for high power disco or public address applications. If the amplifier is to

be used at continuous high power levels a cooling fan is recommended. The amplifier
240W R t 4() includes all the qualities of the rest of the family to lead the market as a true high

INto i-fideli

power hi-fidelity power module.

FEATURES: thermal shutdown very low distortion. ioad line protection. no external components

APPLICATIONS: pubiic address. disco. power slave. industrial

SPECIFICATION: Output Power—240W R M.S. into 4N. Load Impedance—4-1601 Distortion—0 1%

at 240W at 1kHz Signal Noise Ratio—94dB Frequency Response— 10Hz-45kHz - 3dB Supply Voitage

— 245V Input Sensitivity—500mV Size—114 x 100 x 85mm

Price £38.61 + £3.09 VAT. P. & P. free

POWER SUPPLIES: PSU36—suitable for two HY30s £6.44 + 81p VAT. P. & P. free. PSUS0—suitabie for two HY50s £8.18 + £1.02
VAT. P, & P. free. PSU70—suitable for two HY120s £14.58 + £1.17 VAT, P. & P. free. PSU90—suitable for one HY200 £15.19 + £1.21
VAT, P. & P. free. PSU180—suitable for two HY200s or one HY400 £25.42 + £2.03. VAT. P.& P. free.

Free post + packing applicable to U.K. only.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
. Please supply ......... A
I'LP EIeCtror"cs Ltd- Total PUrchase priCe .. ... ...

| Enclose: Cheque O Postal Orders O Money Order (O
CrOSSIand Housea Please debit my Access account O Barclaycard account (1

Nackington, Canterbury ACCOUNE AUMDBET .+« o o oo e e

Kent CT4 7AD Name and Address .. ...
Tel (0227) BAT23

Registered office No 1032630 Slg nature. ... ...

¥
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SMALL ADS

The prepaid rate for classified advertisements is 20
pence per word (minimum 12 words}, box number 60p
extra. Semi-display setting £6.60 per single column
centimetre {minimum 2.5 cms). All cheques, postal
orders etc., to be made payabie to Practical Electronics
and crossed “Lloyds Bank Ltd”. Treasury notes should
aiways be sent registered post. Advertisements, together
with remittance, should be sent to the Ciassified
Advertisement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King's Reach Tower,
Stamford St., London, SE1 9LS. (Telephone 01-261
5846).

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertigements are accepted subject to the
conditions appearing on our current advertise-
ment rate card and on the express understand-
ing that the Advertiser warrants that the
advertisement does not contravene any Act of
Parliament nor is 1t an infnngement of the
British Code of Advertising Practice.

2. The publishers reserve the right to refuse or
withdraw any advertisement.

3. Although every care 1§ taken, the Publishers
shall not be liable for clercal or prnters’
errors of their consequences.

SERVICE SHEETS

EDUCATIONAL

SERVICE SHEETS for Radio, Television, Tape Recorders,
Steren ete. With free Fault-finding guide, from 50p and
S.AE. Catalogue 23p and S.AE. Hamilton Radin, 47

COLOUR TV SERVICING

RECEIVERS AND COMPONENTS

VALVES. Radio - T.V. - Industrial - Transmitting and
Projector Lamps. We dispatch Valves to all parts of the
wurld hy return of post, Air or Sea mail, 4000 Types in
stock. 1930 to 1976. Obsolete types a speciality. List 20p.
Quatation S.AE. Open to callers Monday to Saturday 9.30
to 5.00 closed Wednesday 1.00. We wish to purchase all
types ol new and boxed Valves, Projector Lamps and
Semiconductors. COX RADIO (SUSSEX) LTD., Dept.
P.W. The Parade. East Wittering, Sussex, PO20 8BN,
West Wittering 2023 (STD Cade) 024366,

POWER AMP MODULES. 75 watts RMS with less than 0.017%
distortion, Ready built or kit, from £10.50. Details free.
1. G. Bowman (Dept. PE1). 59 Fowey Avenue, Torquay.
S. Devon.

P.C.Bs PAXOLIN 104" x 43" 4 — £1.25. 12" x 9" 70p.
174" x 94" £1.15. D.S. 10" x 8}" 80p. Fibre Glass D.S.
13" x 6" £1.30. 113" x 73" £1.60. Panel with 42 assorted
74 series ICs £1.50. 20 wire ended neons £1. 300 small
components, trans, diodes £1.50. 7 Ibs assorted com-
ponents £3.60. 3} Ibs £1.95. List 15p. Refundable. Post
20p under £ 1. insurance add 15p.

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 1NL

TURN YOUR SURPLUS capacitors, transistors, etc., into cash.
Centact COLES-HARDING & CO., 103 South Brink,
Wishech, Cambs. 0945-4188. Immediate settlement,

TUNBRIDGE WELLS COMPONENTS, Ballard’s. 108 Camden
Road. Tunbridge Wells, Phone 31803. No Lists. Enquiries
SAE.

Bohemia Road, St. Leonards. Sussex.

BELL'S TELEVISION SERVICES for Service Sheets on
Radio. TV. etc. 73p plus S.AE. Colour TV Service
Mannals on request. S.AE. with enquiries to B.T.S.
196 Kings Road. Harrogate, N. Yorkshire, Tel: (0423}

SH8RA.

FOR SALE

M.E.: § 53, Organ. Built P.C.B's, Pedals. Pair 49 Note Key-
boards. Stops. Case. etc. Also P.W. Rhythm

Generator. Telephone: Christehurch 78339.

6800 D2 256 RAM. Full bus buffering, with PSU and

extras, £2:35. Tel. Qakley 2367. Mr. P. WATSON.

COLOUR MODULATOR
AR FOR ALL TV GAMES!
£6-95 oo smnineimns S
Complete  delalls for tank battles — lifelike effects

WILLIAM STUART SYSTEMS

Tel: 0277 810244 Barclay Card Access Accepted

137, Billericay Road Herongate Brentwood Essex CM13 3SD

Learn the techniques of servicing Colour TV sets
through new homestudy course 2pproved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and Jiaprams. Other
courses for radio and audio servicing. I1.4} Aiztails from:

1CS SCHOOL OF FLECTRONICS
Dept. B272 Intertent House, London SWR 31 )
Tel 016229911 (all hours)
State if under 18

TECHNICAL TRAINING

Get the training yvou need 10 move up into a higher
Fmd job. Take the first siep now—write or phone 1CS
or details of ICS specialist homestudy courses on
Padio, TV, Audio Eng. and Servicing, Electronics,
Computers: also self-build radio kits. Full details from:

1CS SCHOOL OF ELECTRONICS

Dept. 8272 Intertent House, London SWR SL )

Tel. 016229911 (all hours)
State il under 18

“RUN YOUR OWN BUSINESS AS AN EXTRA HOME
ACTIVITY. LARGE PROFITS. A GENUINE OPPOR-
TUNITY TO SUCCESS.” Full details on receipt of
s.a.e. Industrial Supplies. 102 Parrswood Road, Withing-

ton, Manchester 20.

NEW BACK ISSUES of "PRACTICAL ELECTRONICS” available
63p each Post Free. Open P.0./Cheque returned if not in
stock -~ Bell’s Television Services, 190 Kings Road.

Harrogate. N. Yorks. Tel: (1423) 55885.

FOR SALE: Lavoie 263A Oscilloscope. Offer to Box No. 77.

BRAND NEW COMPONENTS BY RETURN
Electrolytic Capacitors 16V, 25V, 50V.
0.47, 1.0, 2:2, 4.7 & 10 mfds. — S5p.
22, 47—54p. (50Vv—6p). 100—7p. {50v—8p).
220—8p. {50v—10Qp). 470—11p. {50V—16p).
1000/15V—15p. 1000/25V--18p. 1000/40V—35p.
Subminiature bead tantalum electrolytics.
0-1. 0-22. 0.47, 10 @ 5V, 4.7 @ 6.3V—8p.
2-2/35vV & 4'7/25V—9p. 10/25V, 15/16V—12p.
22/16V, 33/10v, 47/6vV. 68 & 100 @ 3v—14p.
Mullard Miniature Ceramic E12 Series 63V 2%.
10 pf. to 47 pf.—3p. 56 pf. to 330 pf—4p.
Vertical Mounting Ceramic Plate _Caps. 50V.
E12 22 pt—1000 pf. E6 1500 pf.—47000 pf—2p.
Polystyrene E12 Series 63V, Hor Mounting.
10 pi. to 1000 pf.—3p. 1200 pf. to 10000 pf.—4p.
Muilard Polyester 250V Vert. Mtg. E6 Series,
.01 to -1—4p. 15, .22—6p. .33, .47—8p.
-68—11p. 1.0—14p. 1.5—20p. 2.2.-24p.
Mylar {Polyester] Film 100V. Vertical Mtg.
.001. -002, -005—3p. -01, -02—4p. -04, -05—5p
Miniature  Film Ra(s)istovs Highstab. E12 .’:%.
0.250 watt  1Q to 10MQ (10% over 1M} . 1p.

0.500 watt 10Q to 2M7Q
1.000 watt 100 10 10MQ .. p.

1N4148—3p, 1N4002—5p, 1N4006—7p, 1N40O7—8p.
BC107/8/9. BC147/8/3, BC157/8/9, BF194 & 7—9p.

20mm. fuses -15, .25, .5, 1.0. 2-0. 3-0 & 5A—3p.
Printed  Circuit Holders for 20mm. fuses—S5p.

Post 10p (Free over f4). Prices VAT inclusive.
THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S8 ORN

NICAD RECHARGEABLE CELLS, replacement sizes for penlite
(AA ~ized 120, UTE (1.8AH) £1.85, U2 (JAH) £2.25.
P&P 161 per cell. CWO ta A, FRIDAY. 27 Batteries Close,
Lynstead, Sittingbourne. Kent. (Postal Only).

PEY 2001 Personal computer with 8K Ram, little used and
for sale because Company must expand to a much bigger

svstem. Offers aver £ 100, Tel: (0291) 690484,

CITY & GUILDS EXAMS
Study for success with ICS. An ICS homestudy course
will ensure that you pass your C. & G. exams. Special
courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs. Full details from:

HCSSCHOOL OF ELECTRONICS
Dept. B272 Intertext House. London SWR 4{ J

Tel. 01-6229911 (all hours)
State if under 18

BOOKS AND PUBLICATIONS

SEEN MY CAT? 5000 Odds and ends. Mechanical Electrical.

Cat free. Whiston, Dept. PRE, New Mills, Stockport.

SPECIAL OFFER

HATFIELD INSTRUMENTS
LABORATORY POWER SUPPLY
UNITS TYPE 6130
0-30V 0-1A
Continuously Variable and Metered
ONLY £38.00
PLUS VAT (£3.04}
HATFIELD INSTRUMENTS

LIMITED
BURRINGTON WAY
PLYMOUTH PL5 3L.Z
TEL: (0752) 772773

COMPREHENSIVE TV REPAIR INSTRUCTIONS for yvour set
£ 1.50 with rireuit (iff requested). Free catalogue unique
T.V./other publications AUSE (PE) 76, Church Street.
Larkhall. Lanarkshire MLY | HE.

RECORD ACCESSORIES

STYLI fur Hi-Fi, Music Centres. [11. List free for s.a.e, Also
cartridges. leads. accessories details. Felstead Electronics
(PE) Longlev Lane. Gatley. Cheadle, Ches. SK8 4EE.

MISCELLANEOUS

100 WATT GUITAR/PA/MUSIC
AMPLIFIER

With superb treble, bass. Overdrive, slimline. 12 months &

guarantee. Unbeatable offer at £39. Also twin channel with

separate treble/bass per channet £48. Money returned if not

absolutely delighted within 7 days. Also fuzz boxes great

sound robust construction £8.80. Also 100 watt 12 in.

speakers £22.50.

Allinciusive of P.P, Send cheque or P.O. to:
WILLIAMSON AMPLIFICATION

62, THORNCLIFFE AVENUE, DUKINFIELD,

CHESHIRE. TEL:061-344 5007

MOTOROLA 6800 D2. Assembled. As mint. Extra memory

and 5u. P.S.U. £120.00. Phone: 021-559 4554.

ELECTRONIC KiTS-SAE for new catalogue, and clearance list
of ohsolete kits. AMTRON U.K. 7 Hughenden Road.

Hastings. Sx.

NEW COMPONENTS. C.MOS. TTL. Transistors, regulators
ete. At give away prices. 16K x 1 Dvnamic Ram.
£10.00. 741 10p. TR05 50p. Send 25p + SAE for comprehen-
sive list. [, F. Soler. 34 Portland Road. Ashford, Middle-
sex. TW15 3BT.

LADDERS

SUPERB INSTRUMENT CASES BY BAZELLI, manufactured
from P.V.C. faced steel. Hundreds of people and indus-
trial users are choosing the cases they require from our
vast range. Competitive prices start at a low %0p, chassis
punching tacilities at very competitive prices, 400 models
to chonse from, free literature (stamp would be appreci-
ated). RAZELLI. Dept: No. 23, St. Wilfred’s, Foundry
Lane. Halton. Lancaster. LA2 6LT.

LADDERS. Varnished 254ft. Extd. £34.56. Carr. £2.70.
Leaflet. Callers welcome. Open Sat. Ladder Centre,
(PEE4) Halesfield (1) Telford, Salop. Tel: 586644.

PRINTED CIRCUIT BOARDS made to vour requirements.
write far details and price list. Western Circuit Designs,
31 Great Hinton, Trowhridge. Wilts. BA14 6BY.

1ZR
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RADIO

o CONTROL

micron SPECIALISTS
Kits for multi channel

systems. Special parts

and accessories.

S.A.E.FOR LEAFLETS
Tel: 0602 395418

MICRON R/C, Hayworth Road,
Sandiacre, Nottingham.

THE FABULOUS
D2 MICROPROCESSOR
EVALUATION KIT
FROM MOTOROLA.

Featuring *24 key keyboard *Seven segment
display *Cassette interface *Erom & Ram
Expandable *Interface Capability *Full
Documentation *5 Volt power supply Required
*One years FREE membership of The Amateur
Computer Club with every purchase*. £176 +
£1.50P & P + 8% VAT.

ENAMELLED COPPER WIRE

SWG b 8oz 402 2oz
10-19 260 140 66 .55
20-29 280 1.60 85 65
30-34 3.00 1,70 95 .70
3540 338 1.90 110 .79
4043 4.50 2.50 1.90 1.25
4446 5.00 3.00 2.10 1.65
47 8.00 5.00 3.00 1.76
48 15.00 9.00 6.00 3.30

Tinned Copper, Even Gauges 14-30 £3 per Ib.
Multicore 60/40 Solder 18SWG £3.24 per Ib.
Prices include P & P and VAT.

SAE brings list of copper and resistance Wires.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30 London E 4.
Reg. Office, 22 Coningsby Gdns.

LOSING RADIO 4?

NEW! 200 KHz to Med. Wave Converter, inductive
{place near receiver} and coax outputs, £9-70.
TIME? MSF 60 KHz Receiver, built-in antenna,

£13-70 or with parts (no case or pcb) for
sequential YEAR, MONTH, DATE, DAY, HOURS,
MINUTES, SECONDS display £24-40.
PROGRAM YOUR OWN tunes on a MUSICAL
DOORBELL, change it each day, just needs bell
transformer and speaker, only £19-50.
Each easy-assembly kit includes all parts, printed circuit,
case, postage etc. instructions and money back assurance so
SEND off NOW.

CAMBRIDGE KITS
45 (FM) Oid School Lane, Milton, Cambridge.

PRINTED CIRCUITS
and HARDWARE

Reodily available supplies of Constructors’ hordwore. Printed
circuit boards, top quolity for individual designs. Prompt
service. Send 25p for catalogue. From:
RAMAR CONSTRUCTOR SERVICES,
Mosons Rood, Strotford upon Avon, Worwicks.
Tel. 4879.

PRACTICAL ELECTRONICS P.C.B.'s

in glass fibre tinned and drilled

Dec. 77 Car Burglar Alarm 1412-1 88p.
May 78 Moving Light Display £2.96.
May 78 Chorus Generator £2.55.
July 78 Dimwit £1.78.
Aug 78 Touch Switch 85p.
Aug 78 Digital Thermometer, two boards £1.68.
Oct. 78 High Performance Power Supply £2.38.
Oct. 78 Analogue Computer
Overlord £3.31. Relay £2.41, Main £6.85.
For full list and current boards please send S.AE.
P.C.B's also produced from customer's own master —
please send for quote. CW.O. Please.
METAL DETECTOR. INDUCTION BALANCE £29.50.
Please send S.A.E for descriptive leaflet.

PRDTO DESIGN

14 Downham Road, Ramsden Heath, Billericay,
Essex CM11 1PV

MORSE CODE TUITION AIDS
Cassette A: 1-12 w.p.m. for amateur radio examination.
Cassette B: 12-24 w p.m. for professional examination pre-
paration.
Morse by light system availabie. Morse Key and Buzzer unit
for sending practice.
Prices each cassette {including booklets) £4.50. Morse Key
and Buzzer £4.50.
Prices include postage etc., Overseas Airmail £1.50 extra.

MHEL ELECTRONICS (Dept. PE)
12 Longshore Way, Milton,
Portsmouth P04 8LS.

COMPUTER HOBBIST. Components at lowest prices. Write
for free price list. stating your specific interests. PACS, 12
Alma Road. Monkstown, Co. Dublin, Ireland.

Il v:peooraR aucc crciinscoms
Videograph II links to the aerial socket of
your tv and provides a full colour
oscilloscope display! A must for hi-fi, home
entertainment, discos, organs etc
New — signal invert control, integral square wave
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc
Complete 319.95 Luxury cabinet and
Kit only controls. £9-95
INC POST. PACKING, VAT READY BUILT VIDEOGRAPH £59 95
VVILLIAN Dore o S co o
STUART  Essexcmiaasp

SYSTEMS Ltd Telephone Brentwood (0277; 810244

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
mitter-Receiver Kit. Only £9-75 plus 25p
P. & P.

‘Brain-Freeze’ 'em with a MINI-STROBE
Kit, pocket-sized ‘lightning flashes’, vari-speed,
for discos and parties. A mere £4-30 plus 20p
P. & P. Esxperiment with a psychedelic
DREAM LAB. or pick up faint speech/sounds
with the BIG EAR sound-catcher; ready-made
multi-function modules. £5 each plus 20p
P. & P.

LOTS MORE! Send 20p for lists. Prices include
VAT. (Mail order U.K. only).

BOFFIN PROJECTS

Cunliffe Road, Stoneleigh
Ewell, Surrey (P.E.)

GLASS FIBRE P.C.B's Drilled Tinned 15p square inch.
' [) postage.* Send vour master to HT.E., 50 Milne-
field Avenue. Elgin. Moravshire. *Same Day Service.

TRANSISTORISED IGNITION KIT
T£4.86 incl. corr & VAT*

Complete pock of parts with p.c b. to build our tronsistorised
ignition system bosed on Darlington Power Tronsistors speciatly
developed tor outo igmihion.

Send S A E. tor FREE CIRCUIT diogrom.

All components with p.c.b. (less cose} £4.86
SOLEC PRODUCTS,

68 Dale Street, Monchester, M1 2HS.

FIFTEEN CMOS PROJECTS —Electronic Maze: 70 m.p.h.
Alarm. ete. FIFTEEN detailed circuits PLUS 14-pin
sacket. kits VOUCHERS, - all just £1 from DAVID TAN
QES[GNS, 17 Hampton Court Parade, East Molesey.
Surrey.

mmll BOOKS, CMOS AND COMPONENTS

6800 Boaokle! 1.80, MOT CMOS Datobk 3.50, 6800 Appt
Man 12,95, 6800 Proy Man 5.35, SC/MP Introkit Mon 0.75
NS TTL Databk 2.10, RCA CMOS Databk 5.45, 8085 User s
Mon 5.15, 280 Ass Long Prog Mon 7.50, Z80 CPU Man
5.60, 280 C1C Spec 0.80, Z80 P10 Mon 3.30. Also o full
ronge of CMOS send for free catalogue  MPUs
MEK800D2? 205.20, MC6820 7.50, 280 18.14, 780A
2419, 780CTC 10.96, 280P10 10.96, Memores Z10Z-A
2.00 2112A 4 3.13. Disploys: Type FND500 CC 1.40
Type TIL321 CA 1.40, 5LTO1 5.29. Crystols: 32 768KH.
3.19. Clock ICs: AYS51202 3.35, AY51224 3.73, MK50253
5.83. Soldercon Pins: 100 0.54, 1000 4.32, 3000 11.34
Free cotologue by return. All tems CWO. Prices inclusive of
VAT. Add 35p p&p SINTEL, P.O. Box 75B, Chopel
Street, Oxford. Tel, {0865) 49791.

BRAND NEW & FULL SPEC DEVICES ONLY
OPTO ELECTRONICS - L.E.D.s 5mm
RED 10 ..£1-00 GREEN 10.. ...£1-60
..£1-60 CLEAR 10 £1-30
Pack of 10 of each colour 40 £5-00
Superior quality American made 15 mm 4 digit 7 seg. L.E.D.
clock display common/cathode. ............cccooviiiniiinins £4-50
ELECTRONIC KITS
0-35 volt, 3 amp, variable power supply, S/C protected.
P.C.B. & all parts except transformer. .................ooov 0 £6-5¢
0-45 volt, 3.5 amp variable power supply. S.C.R. S/C
protected P.C.B. & all parts except transformer........... £7-!

32 LE.D. V.U. display (stereo) P.C.B. & all parts except

power supply 12-18 voit, 500mA D.C. £9.50

FLUORESCENT INVERTER will run 4w — 40w tube H/F veg

efficiently.

MOTOROLA POSITIVE VOLTAGE REGULATORS —1 amp
....95 MC 7812 . ..95p

MC 7805 .. w0
MC 7806 95p MC 7815
MC7808. ...95p MC 7818 ...

MC 7824

NOTE ALL PRICES INCLUDE V.A.T.
TERMS - CW.0. Cheques and P.0O. payable Furama
Electronics P&P 25p. Callers welcome.

FURAMA ELECTRONICS

32/34 Scot Lane, Doncaster, Yorkshire DN1 1ES

RECHARGEABLE
BATTERIES

TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS. £1.00 for
Booklet "Nickel Cadmium Power”. Write or call: 2 Union
Drive, BOLDMERE. SUTTON COLDFIELD, WEST
MIDLANDS. 021 354 9764, or see them at TLC. 32 Craven
Street, Charing Cross, London WC2

NICKEL CADMIUM BAT IERIES
Rechargeable and suuable for ‘tast charge’ HP 7 {AA)
£1.13, SUB C £1.47, 11 {C) £2.15, HP 2 (D)
£3.27, PP3 £4.09, PP3 charger £5.81. All above
Nickel Cadmium batteries are guaranteed 'EVER READY’
tull spec, and are supplied complete with solder tags (except
PP3). Just in stock — New rechargeable sealed lead acid
maintenance free batteries suitable for burglar alarms etc.,
1.2 amp hr. 6v £4,40, 2.6 amp hr. 6v £5,65.

Quantity prices available on request. Data and char%n
circuits free on request with orders over £10 otherwise 30p
post and handling (specify battery type), all prices include
VAT. Please add 10% P&P on orders under £10. 5% over
£10.

Cheques, postal orders, mail order to:

SOLID STATE SECURITY
DEPT PE, 10 BRADSHAW LANE,
PARBOLD, WIGAN, LANCS. 02575-4726.

CABINET FITTINGS
FOR

Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Strop & Recess Hondles, Feet, Costors,
Jocks 8 Sockets, Connons, Bulgin 8 woys, Reverb Troys,
Locks & Hinges, Corners, Trim, Speoker Bolts etc.

Send 2 x 3p Stamps for samples and illustrated catalogue.

ADAM HALL (P.E. SUPPLIES)
Unit 3, Carlton Court, Grainger Road
Southend-on-Sea, Essex.

BuLo THETREASURE TRACER
QMK "l Metal Locator

Varicap luming
Britain s best ssliing metal locator kit

ay
hone operanon

Prebulit search coil sssembly

Five ransistor circuit

Thoroughly professional hrueh

You only need 30ldering »ron crew
ariver_ phers snd snipa

As seen on BBC-1 sng BBC-2 TV

Sena stamped eddressed envelops

Ci Buit
koo £15-95 s £20-95
Post £1 20 - £1 37 VAT Post £1 20 « £1 77 VAT
MINIKITS ELECTRONICS 6g CLEVELAND ROAD
LONDON E18 2AN (Mail Order Only)

MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers — Storter pack {5 sheets, lines,
pads, I.C. pads) £1.40. Large range of single sheets
in stock ot 29p per sheet.

Ferric Chloride — 11b bags 80p (P&P 50p)*

Master Positive Transparencies fram P.C. loyauts in
magozines by simple photographic process. Full in-
struchons supphed. 2 sheets {20 x 25cm) negative
paper and 2 sheets (18 x 24cm) positive film £1.20.
S.A.E. lists and information. P&P 20p/order except*

P K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE
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helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn

Whether you are 8 newcomer to the field
or already working in the industry, ICS can
provide you with the specialised training so essential
to success

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
tbat suits you best and in your own home. In the words
of one of our many successful students: ““Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.’

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Cotour T.V. Servicing
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

| Other Caresr Courses l

A wide range of other technical and professional courses

are available including GCE.

Post this coupon or ‘phone today for free
ICS careers guide.

Age

Address
To ICS, Dept. B273, Intertext House,
London SW8 4UJ

lﬂs or telephone 01-622 9911 (all hours)

1294

GLOUCESTER
INDUSTRIAL SALES AND
AUCTIONS LIMITED

Eastington Trading Estate, Nr. Stonehouse, Glos.
Tel: Stonehouse 4118
{M.5 Motorway — Exit No. 13)

We hold regular monthly auction sales
of mostly new electronic and electrical
goods consisting of transistors, triacs,

integrated circuits,

diodes, capacitors

and resistors, together with fractional
motors, transformers, power packs, etc.,

etc.

Phone or write to be put on our auction

mailing list.

Why not get in touch with our Mr. Jack
Bailey and enquire about our terms for
the disposal of your surplus stocks, etc.,

through our auctions.

SINCLAIR PRODUCTS®

Microvision TV £172. PDM35 £27-25.
Mains adaptor £3-24. Case £3-25. DM235
£47-50. Rechargeable battery units £7-95.
Adaptor/charger £3-70. Case £B8-50. Cam-
bridge prog calculator £13-15. Prog library
£2-95. Mains adaptor E£3-20. Enterprise
programmabile calculator £20-95.

S-DECS AND T-DECS*

S-DeC £3-39, T-DeC £4-44. u-DeCA £4-52.
u-DeCB £6-73. 16 dil adaptors £2-14.

TV GAMES

Send sae for data. AY-3-8500 + kit £8-95.
Tank battles:- chip £6-90, kit £7-05. Stunt
cycle:- chip £6-90, kit £5-60. AY-3-8600 +
kit £12-50. Rifle kit £4-95.

MAINS TRANSFORMERS

6-0-6V 100ma 79p, 11a £2-35. 6.3V 11a
£1-89. 9-0-9V 75ma 789p, 1a £1-99, 2a £2-
60. 12-0-12V 50ma 79p, 100ma 90p, 1a
£2-49. 13V $a 95p.

BATTERY ELIMINATORS

3-way model 6/7§/9V 300ma £2-95.
100ma radio models with press-stud con-
nectors 9V £3-35, 6V £3-35.9 + 9V £4-50.

SWANLEY ELECTRONICS
Dept. PE, 32 Goldsel Road, Swanley, Kent.
Postage 30p extra. Prices include VAT.

CONTINENTAL SPECIALITIES®

EXP300 £6-21. EXP350 £3-40. EXP650
£3-89. EXP4B £2-48. PB6 £9-94.

JC12, JC20 AND JC40 AMPLIFIERS

A range of integrated circuit audio amplifiers
with free data and printed circuits. JC12 6
watts £1-60. JC20 10 watts £2-95. JC40
20 watts £3-95. Send sae for data.

PRINTED CIRCUIT MATERIALS
50 sq ins pcb 40p. 1 |b FeCl £1-05. Dalo pen
73p. Laminate cutter 75p. Small drill 20p.

BATTERY ELIMINATOR KITS

Send sae for data. 100ma radio types with
press stud connectors 44V £1-80, 6V £1-80,
9V £€1-80, 44 + 44V £2-50. 6 + 6V £2-50,
9 + 9V £2-50. Stabilized 8-way types
3/43/6/74/9/12/15/18V 100ma €£3-20,
1Amp £6-40. Stabilized power kits 2-18V
100ma £3-80, 2-30V 1A £6-95, 2-30V 2A
£10-95. Car convertor input 12V dc output
6-73/9V 1A stabilized £1-95.
COMPONENTS (send for full list)

1N4148 1.4p. 741 1?. Plastic equivs
BC107, 8C109, BCY?72 .7{), BCY71 4.9p.
W resistors E}2 10R to 10M 0.9p. 16V
electrolytics .47, 1,2,5,10,22mf 5p, 100mf
6p, 1000mf 10p. Polyesters 250V .015,
068, .1mf 14p. Ceramics 50V €6 22pf to
33n 1.7p. Polystyrenes 63V E12 15pf to 10n
2.5p. Zeners 405mw €24 2V7 10 33V 6.1p.
Presets 0.1W 100 t0 4M7 6.8p.

FOR
YOUR
GUIDANCE

VALUE ADDED TAX

Unless otherwise shown, all prices in advertisements
are. inclusive of VAT. Where prices are exclusive,
readers should ensure that they have added the
correct amount of VAT before ordering.

Export orders are not subject to the addition of

Value Added Tax.
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

R.C.S. 10 WATT
AMPLIFIER KIT

This kit s suitable for record players, tape piay back, gunars,
electronic instruments or small P A gystems Two versions are
available. The mono kit uses 13 semiconductors The stereo kit
uses 22 semiconductors Both kits have printed front panel and
volume. bass and treble controls Spec 10W output into 8 ohms,
7W into 15 ohms. Response 20¢/s to 30ke/s,

input 100M.V. high imp. Size 94 x 3 x 2in. A/C mains operated.

wro £12.50 S £20 5

Easy to build Full instructions supplied

ELAC SPEAKER
10 inch £4.95

Large ceramic

magnet 50-16,000 c/s.

Bass resonance 55 c/s. 10W.
16 or 8 ohm impedance.

RCS STEREO PRE-AMP KIT. All parts to build this pre-amp.
Inputs for high, medium or low imp. per channel, with volume

control and P.C. Board.
£2.95

Can be ganged to make multi-way Mixers
ALL POST 75p each

MAINS TRANSFORMERS

250-0-250V 70mA, 6 3. 2A £3-45
250-0-250 8B0mA. 6 3V 3 5A, 6 3V 1A or 5V 2A £4-80
350-0-350 80mA. 6 3V 3 5A, 6 3V 1A or 5V 2A £5-80
300-0-300 120mA 2 x 6 IV2A C.T .6 IV2A £8-50
220V 45mA, 6 3V 2A £1-75
HEATER TRANS, 63V 3A. £1-45. | amp. £1-00
GENERAL PURPOSE LOW VOLTAGE Tapped outputs at

2A 3. 4,5 6,8, 8 10,12, 15, 18, 24 and 3OV £5-30
1A, 6. 8, 10, 12, 16. 18, 20, 24, 30, 36. 40, 48. 60 £5-30
2A, 6.8, 10, 12, 16, 18. 20, 24, 30, 36, 40, 48, 60 £8-50
3A68101215|B20243036404630 £11-00
5A, 6. 8,10, 12, 16, 18, 20, 24, 30, 36. 40. 48 60 £14-50
5,8, 10, 16V A €2, 12V 100mA 1,12V 300mA £1.

12V 750mA £1-30. 40V 2A tagged 10V or 30V £2.95
10-0-10V. 2A £2.50. 40V 2A £2-95. 30V 5A 34V 2A ct. £3.75.
2 x 18V 6A £9. 12-0-12V 2 amp £2-95. 25-0-25V 2 amp £4.
20-0-20V 1A £2.95. 30V 13A £2.75. 20V 1A £2.20.

9V 3 amp £2.75. 60V, 40V, 20V or 20-0-20V, 1A £3.50.
30-0-30 2A £7. 9V 250mA £1-30. 30V 2 amp £3.

AUTO TRANSFORMERS. 115V to 23OV or 230V to 115V
150W £5; 250w £6; 400W £7; 500W

CHARGER TRANSFORMERS Inpul 200/250V for 6 or 12V

TIA £ 3A £4; 4A £5.20.

FULL WAVE BRIDGE CHARGER RECTIFIERS. 6 or 12V outputs
13A 55p; 4A £1.25. HALF WAVE 12V 1}A 25p.

GOODMAN'S COMPACT RUBBER
SURROUND BASS WOOFER

Standard 12in diameter fixing with cut sides 12 x
10in 14,000 gauss magnet 20 watt r.m.s. 4 ohm
impedance. Bass resonance 30 c.p.s. Frequency
response 30-8.000 c.p.s. £9.95 each. Post £1.00.

==
=

( 10 WATT PER CHANNEL STEREO AMPLIFIER

Ready made in chassis form. Mains operated.

Volume balance, treble and bass slider controls.

Pick up and tape inputs. Recording output. Socket.
Front panel size: 163 x 14in.

Chassis size: 1’3 x 1%|n. Bargain £1 850 Post 50p
Made by Rank.

HEATING ELEMENTS warer Tuin

Size 10y « 8; « 4in  Operating voltage 200250V ac 250W

approx Suitable for Heating Pads Food Warmers. Convector

Heaters etc Must be clamped between two shests of metal or

asbestos  onLy 40P EACH (FOUR FOR £1-50)
ALL POST PAID—Discounts for quantity

E.M.I. 13} x 8in .,
SPEAKER SALE! '

With tweeter. And crossover.

10W Model £7-95
Siate 4 or 8 ohm. Post 45p
15W model £10-50
8 ohms Post 65p
20W model £11-50 .
State 8 or 15 ohms. Post 75p

TEAK VENEER HI-FI SPEAKER CABINETS
MODEL “A" 20 « 13 ~ 12in.

For 12in. dia. or 10in. speaker.
Iustrated £14.50 Post £1.60
MODEL “B" BOOKSHELF

For 13 « 8in. EMI

Loudspeakers. £8.50 Post£1
R.C.S. BOOKSHELF complete with
speakers. Size 14 x 9 x 6in. approx.
Response 50 to 14,000 cps

12 watt rms 8 ohms £19 pair Post £1.50
ACOUSTIC WADDING 18in. wide, 20p ft.

MONO PRE-AMPLIFIER

A mains operated solid state pre-amplifier unit designed
to compliment amplifiers without low level phono and tape
input stages. This free standing cabinet incorporates
circuitry for automatic R.LA.A. equalisation on magnetic
phono input and N.A B. equalisation for tape heads. Power
ON/OFF, PHONO/TAPE switches and pilot lamp are on
the front panel; phono socket
input and output are rear
located. AC mains 240V,

Size 6 x 3} ~ 2in. Post 50p

£4.50 ea. - 2tor £8.

BAKER MAJOR 12 INCH £16.88

Post £1 00
30-14,500 c/s t2in double cone, wooter
and tweeter cone together with a BAKER
ceramic magnet assembly having a flux
density of 14,000 gauss and a totai flux
of 145,000 Maxwells. Bass resonance
40 c/s Rated 25W
NOTE 4 or 8 or 16 ohms available

Module kit, 30-17,000 c/s with tweeter,

crossover, baffle, 19 x 1241n, £20 52

instructions As llustrated
Please state 4 or o ur 16 ohms Post £1 80

“BIG SOUND"’
BAKER SPEAKERS

Robustly constructed to stand up to long
periods of electronic power As used by leading
groups and discos Useful response 30-13.000
¢'s Bass Resonance 55 c/s

GROUP ‘25"

}m;:‘ﬁs ohms £1 2-96
Post €1

GROUP “35”

:?I;:X(Sohms £1 5.12
os! €1

GROUP 50/12in e

40r 8 or 16 ohms with £22.68

alummum presence dome e &

GROUP 50/15in

18in 75W

801 16 onms £36.72

With alumimum presence dome. Post £1.60
Disco, Group - PA Cabinets in stock. Send for
Leaflet. Cablnet Fittings, Handles. Corners,
Feet, Covering Materiai all In stock.

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

Ideal for Groups Disco P A and Musical Instruments 4 inputs
speech and music 4 way mixing.

baker
(g

Output 4/8/16 ohm. a.c. Mains 240V,
Separate reble and bass controls.
100 volt line modei £ 14 extra.

BAKER 50 WATT AMPLIFIER

Two inputs with volume controls. Master treble. bass and volume
controls. Takes all impedance loudspeakers £59 Post £1.

R.C.S. SOUND TO LIGHT DISPLAY MK II
Complete kit of parts with R.C.S. printed circuit. Three
1000W channels. Will operate from 200mV signal
source. CABINET extra £4. kT =£17.00

GOODMANS CONE TWEETER

18,000 c/s 25W 8 ohm. prce £3°25

3 WAY CROSSOVER WITH TREBLE & MID RANGE
CONTROLS. 50 WATT. £6 POST £1.

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Carr
£1 50

Protfessional model our inputs Treble, Bass, Master Volume
Controts disco. PA  or groups SAE for £99
100V hne to

plus £2 50 carr

Ideal
detals 5 speaker outputs. 3 or 8 or 15 ohm
order Suitable carrying case £16-50.

ROBUST BLACK PLASTIC BOX
Size 65 x 3} x 2in with brushed aluminium
facia. Ideal for constructional projects.

£1.50

Post 30p

LOW VOLTAGE ELECTROLVTICS

8 25 30 50 100 200mF 15V 10p. 500mF 12V 15p;
25V ZDp, 50v 30p 1000mF 12V 17p; 25V 35p; 50V 47p: 100V T0p.
2000mF 6V 25p; 25V 42p. 2500mF S50V Glp. 3000mF 25V 47p;
50V 65p. 3900mF 100V £1-60. 4700mF 63V ¢ 5000mF 6V 25p;
12V 42p: 25V 75p; 35V 85p; 5600mF 76V £1.60; 1200/76V 80p.

HIGH VOLTAGE ELECTROLYTICS

8/350V 22p 8+8/450V 50p 50+50/300V 50p
16/350V 30p 8+16/450V 50p 32+32/450V 75p
32/500V 75p 16+16/450V 50p 100+ 100/275V 65p
50/350V 50p 32+32/350V 50p 150+200/275V 70p

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS

All parts and instructions with Zener dode. £2 . 95
pnnted circuit rectfrers and doubie wound
mains transformer Input 200/240V a ¢ Output Pos1 45p
voltages available 6 or 7 5 or 9 or 12V dc up to 100mA or less
Size 3 » 2§ » 1pin Please state vollage required

gsp Post 30p

ELECTRO MAGNETIC

PENDULUM MECHANISM i

1 5V d ¢ operation over 300 hours continuous on SP2 battery. tully
adjustable swing and speed Ideal displays. teaching electro

magnetsm or for metronome. strobe etc

BSR AUTOCHANGER

Plays 12in, 10in or 7in records Auto or
Manual A high guality unit backed by
BSR reliabiity with 12 months
guarantee ac 200250V Size 13y ~
11;1n Above motor board 34in Below
motor board 2pin
With STEREO/MONO CARTRIDGE £12.95 Al Post 75p
BSR P182 SINGLE PLAYER d
Snake Arm Flared Turntable | Ceramic Cartridge £19.95
GARRARD AUTOCHANGER plays all records £14.95
BSR P183 BELT DRIVE DECK, less cartridge £27.50
GARRARD AP76 Single Player less carmdgs £27-50
BSR DE LUXE AUTOCHANGER
Features balanced arm. Cueing device,
stylus pressure gauge, 3 speed - plays
all size records. d itted "with stereo
ceramic cartridge. Size

£17.50

13 - 12ins. Post €1
£21.50

Or with Sonotone V100
magnetic cartnidge

-

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

11 < 84in Turntable Size 7\n diameter ac mains 220,250V
3 speeds plays all size records Post
Two tor £15, Post 75p £7-9 45p
hPVC C Ci f BSR

g;‘rrard dscksms?l’ver ;(rel;ullungrh most o £6 . 50

Model A Size 124 x 144 x 7yin

Extra Lavge Plinth and Cover. For transcription decks. Size

20 x 174 x 9in. uncut board. Shop callers only £18-50

TINTED PLASTIC COVERS ONLY

181)(14)(4"1 5px 133 x4|n £3.75.

15 x 13% x 3in, £3.50. |7, x 9% x 3%in, £3.

14} x 143 x 2}in Rosewood sides £4.

BAKER HI-FI SPEAKERS

HIGH QUALITY—BRITISH MADE T

“SUPERB" £24.75

Quality loudspeaker low cone resonance

ensures clear reproduction of the deepest

bass Specsal copper drive and concentric

Fitted with auto stop, stereo compatible cariridge. Baseplate. Size
HEAVY METAL PLINTHS
Model B Size 16 x 13} = 7in £7:50. Pust£1.-50
Sizes: 14§ x 12‘%;( 4%”’1 £3. 17§ x 14 x 4in. £4.50.
Ideal for record decks, 1ape decks, etc. Post £1.
12in 25 watt Post €1 80
tweeter cone Full range reproduction with

remarkable etticiency in  the upper
register

Bass Resonance 25cs
Flux Density 16 500 gauss

Useful response 20-17 000 c's

8 or 16 ohms models

“AUDITORIUM” £22.68
12in 35 watt e

€1 60

A full range reproducer for high power
Electric Gustars, public address, mult-
speaker systems, electric organs Ideal tor
H-Fi and Discotheques

Bass Resonance 35 cis
Flux Density 15.000 gauss
Useful response 25-16.000 c/s

8 or 16 ohms models

"AUDITORIUM" £34.50
15in 45 watt

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 24in. sides, 6 x 4in.
96p; 8 x 6in. £1.40; 10 x 7in. £1.55; 14 x 9in. £1.90; 16 x 6in.
£€1.85; 12 x 3in, £1.20; 16 x 10in. £2.20; 12 x 8in.£1.70.
ALUMINIUM PANELS, 18 sw.g. 6 x 4in. 24p; 8 x 6in. 38p;
10 x 7Zin. 54p: 12 x 5in. 50p 32 x 8in. 70p, 16 x 6in. 70p;
14 x 9in. 94p; 12 x 12in. £1; 16 x 10in. £1.
ALUMINIUM ANGLE BRACKET, 6 x { x
ALUMINIUM BOXES, MANY SIZESIN § OCK

4 x 2 x2in.86p;3 x2 x 1in. 66p; 6 x 4 x 2in. 96p; 8 x 6 x 3in.
£1.50; 9 x4 x 4in. £1.70; 6 x 4 x 4in. £1.30.

Post £1 6C

THE “INSTANT” BULK TAPE ERASER £4.95
Suitable for cassettes. and ail sizes of
tape reels ac mains 200:240V  Post
Leafiet SAE 50p

Head demagnetiser £4.75

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, U.K. Tel. 01-684 1665

Minimum post 30p.
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SCREENED MINIATURES COMPONENT PACKS AMPLIFIER MODULES
TRANSFORMERS i 0 & & e i i
238 200 3-0-3 2.57 055 |2.5% fw Resistors.
212 1A, 1A 0-6,0-6 285 078 |[150 Mixed Value Capacitors 35w {AL8O) £7-16
ALL EX-STOCK—SAME DAY DESPATCH. VAT 89, LB vy g Supoly P51 £130
= 235 330, 330 0-9, 0-9 199 038 |50 Wire Wound Resistors.[Power Supply PS12 1-
x 500, 500 0-8-9-, 0-8-3 277 0N rznsined. o govVngxl‘szPMBO g-;s
30 VOLT RANGE 1A, 1A 0-8-9 0-8-9 353 078 assorted Presets. re-amp 3
LZOR TV OlT ORT20-12V Prim 220/240V Sec 0-12-15-20-24-30V. | 236 200,200 0-15,0-15 199 0-38 |50 Wire Wound Resistors, PA100 £13.88
H Voltages available] 3, 4,'5, 6, 813, 10,[12, | 214 300, 300 0-26. 0-20 280 078 |mixed. VAT 124% P & P 35p
Ry Vv ¢ Pap |12y ghsy 0 IV o TAVOTIV | B N ) ors 01920 463 0% w“r?mlzlfiu P& F a0p. | P[ABS Plastic Boxes inset brass
-5V, K each +
" 05 025 220 0 45 Rel Amps £ PAP |203 500 500 0-15-27-0-15-27 3.99 0 96 zms slllgls to take PC cards. flush
m 1o 05" 284 07 1 os 264 o8 §°‘9 JATA 015210-1521 804 gss 2%K/g Mirror Scale Meter e a6z W40 565
5 g 3 X . .38 63
18 4 2 403 09 3 20 577 096 5601000V PB2 100mm x 75 x 40 83
we : 78 u | B 8 820 1l MINLMULTIMETER DC 0-25.1.2.5-10-25-100- 133 Y1000 ¢ O
2 10 s 812 114 2t 0 987 114 5c.1000V AC-1000V OC-100mARes- 1500} |250-1000 .
16 12 6 899 132 i 8o 1117 132 10000/ Bargain €614 P & P 62p VAT 8% 295'2‘3"09 0‘5"‘70'( Wiagnetic to Coramic. Carridge
17 16 8 1072 132 88 80 14.95 164 [20,000 ohm/V Multimeter, mirror scale. Ran. M-60M auto ofload |Convertor operating voltages 2
: i vV 5 ges i
:;‘51 gg :g };gg g 8: 89 10-9 17:25 AL AC/DC to 1000V, DC currents to 250m. ‘,;T%e;_"g?_ggaviﬁ 8%, 45V only £3.60.
10 36-14 OA 60 VOLT RANGE Resistance to 3 Megs. x 33" x 1}" VAT 123% P & P 35p.
2200 S0 ' Prim 220/240V Sec 0-24-30-40-4B-60V. | £14.36 P&P £ 1-05 VAT 8%. NEWRANGE TRANSFORMERS
50 VOLT RANGE Voltages available 6.8, 10, 12, 16, 18, 20, PR1 0-120: 0-100-120 (120V or | YRANSFORMERS
Prim 220/240V Sec 0.20.25-33-40-50v. | 24, 30. 36, 40, 48, 60V or 24V-0-24V, TEST METERS 220-240V} Special Offer
Voltages available 5. 7. 8, 10, 13, 16, 17, | r 30V-0-30v. pap |U4315 Budger Meter 20KQ/VDC 2K/ AC | Sec 0-36-48 twice. To give [ oo .
20, 33, 40 or 20V-0-20V, 26V-0-25V Rel Amps £ & P | 1000V AC/DE 2.5 AC/DC SOOK res, in robust | 36- “0-36 45- o 48 72V or 92V W.Pu rlcsi'(osm -
Ref Amps 3 Pap | 12 05 388 096 | 5igei case and leads €£18-85. 3A £1470 Pap£1.48 | ascope yansormer
102 05 341 0-78 :gg ; 8 g:;l, "’ ?f AVOS8 £81.70 TT169 incircuit lransns!’%v g: g;ga :::S ?g 'é‘;{l"c.lz o 2630
103 10 457 09 : AVO71 £33.50  tester 3 ! 5 -3v, 12- b
104 20 716 114 12 30 1100 132 | avo73 £4420 DAl16digital £10200 5{ ;5 |y gAVE BATTERIES | P 87900
10 30 8se 132 | B 40 1282 18 |Em272 £53.70 Megger 8 MVA 30 - fits into 13A Skt. 6, 7.5, | BE3 100V line to
106 40 1094 150 40 5o 18- M§ £28.66 attery. £45.15 A i) ot £4.00, | 1Q 10w £2:08
107 60 1506 164 120 e 1808 ey Wee Megger  £66:90 | 3¢ 300mA multiplug gutiet £9.9 % |Pares
121 0 !
8 80 ;2;: 208 b1 2585 OA P&P £1:15 VAT 8% 100mA multiplug outlet a8, BE4 0-120V x 2
S EOUATINCISCREENED) 189 120 3408 OA Full range of AVO's, Megger's and Cases. :LZPSéSQD. \)i¥1[2)(‘:%|AM £13.80 (sIGZSVgr%GOE‘)\?cr:eX
MAIN b 3 -0-
PRIM 120/240V SEC 120/240VCTTAPPED | AUTO ‘1;")“"5“"‘“"‘5,, e ISOLATOR — Special Price £240P8 P 71p
Ref VA lWats) g EAP) T VAl o S 0:200:220-240. 0-240V Cenlra Tep, 250VA s |d.r|s-?rEdcb§ " BES 15W matching
o7 440 ygeiown: 3 P 0l oss brea arding trans sec 1500 suit
149 670 096 | 64 75 0115210240 40 0-96 S Dec 70 contacts £3.10 | EL89 £150 P & P
150 100 7.1 114 4 150 0-115-200-220-240 535 0.96 ELECTROSIL Metal oxide low noise resistors. T Dec 208 contacts £4.35 | 30p
BB gn 1B |g@Himad we i DBETRE e BB |t oo
132 7;8 1328 : 88: 93 1500 0-115.200-220-240 23.38 (A ELECTRONIC CONSTRUCTION KIT UDec"B''for I.C.s etc  £6-99 | a500v 10 M A £4.50
153 3 1643 218 95 2000 0-115-200-220-240 82 0A | 10 projects (including electronic organ). Nc| VAT 8% P & P 40p P& PE1.00
b 7% Hod oA | 1330000115 200220240 P s8:24 808 soldering needed £7 29. VAT 8% P& P70p. [ ANTEX SOLDERING IRONS BE? 0.110-120
156 1000 37.20 OA 10-11 0-240 or 15W  £3.75 Stand £1.52 | 220V Pri 240V
157 1500 51.38 A AISI3000RD:10:1)15:200:220-200/88 501 04 PANEL METERS 28 S£398 T 124% VAT ALl
158 2000 61.81 CASED AUTO TRANSFORMERS |2 0.50,A 550 470-50pA 670F |
159 3000 88-66 OA 240V cable 1n & 115V USA 2 pin outlet 0_50&,;\ 550 0_503“;\ 670 Carriage ~ BRIDGE RECTIFIERS | 35185\/0-22‘“40:1120
*Please specify 115 or 240V required VA £ P&P of 0-imA 5850 0-1mA 840 65p 200V 2A £0.45 & 5
HIGH VOLTAGE ISOLATORS 7 155 ‘eaw | O%v  ss0 030V 84D | 400v aa cogs | BuP IO
: . 140 | Ret ,
e 150 1001 114 AW |yy ind Panel 90mm 250us  £336 L300y with heat sink 88 83 |s’)la?cor 2383\}‘2
SeEfI OOV R o Tz u Sow | YU, Indicstor Edge samm x 1amm us VAT124%P 8 P 155 VAT 6% | E420 5 8 7 S6p
% B g0 THT s 1317 ae  ew |250FSD = Barrie Electronics Ltd
3s0 241 1643 - 3 £ i1 i Cassette Tapes L.N *
o0 250 3240 oA |50 602 oa 23w CB030p P & P. 15p 3, THE MINORIES, LONDON EC3N 1BJ
2000 252 6181 oA | 3000 ot SA 93w 50225 P & b 125 VAT 8% ’ !
4997 0% £l e e — TELEPHONE: 01-488 3316/7/8
g:nsrewn:;icor:?ge of transformers anto&o numerous tolist. Pleau call(open 9am- .f?p:n Mon-Fri} \l’th:Te:fct:grrr;cag .8.78. Please f’E NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST
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SIEMENS, PLESSEY, etc.
MINIATURE RELAYS

RELAY

RELAYS. WIDE RANGE OF A.C. and D.C. RELAYS
AVAILABLE from stock. phone or write in your enquiries

FT13 NEON FLASH TUBE

High ntensity multl turn  high voitage neon

glow. discharge flash tube Design for ignition %
timing. etc £1-50. P & P 25p (€1-89 inc VAT) 3 % _
for £€3. P & P 50p (£3 78 iInc VAT & P )

RODENE UNISET

TYPE 71 TIMER

0-60 sec. 230V ac. operation. Incor-
porating a lapsed time indicator and
repeat facilities. A precision motorised
timer ideal for process timing, photo-
graphy, welding, mixing, etc. Price £6
P & P. 60p

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE

200 watt (1 amp inc, a.c. voltmeter £14.50
0.5 KVA (2} amp (MAX) £17.00
.1 KVA (5'amp MAX) £22.50
.2 KVA {10 amp MAX} £37.00
3 KVA (15 amp MAX} £45.50
.5 KVA {25 amp MAX} £74.00
10 KVA {50 amp MAX} £168.00
15 KVA (75 amp MAX} £260.00

CARRIAGE AND PACKING EXTRA

PARVALUX MOTOR TYPE SD2

12 volt. D.C. shunt 45 H.P. Motor. Continuously rated 4,000 r.p.m
£10P. & P. 75p (inc. VAT £11.61). N.M.S.

GEARED MOTORS

100 r.p.m. 115lb.dn. 110V 50Hz 2 8A,

single phase split capacitor motor
Immense power Continuously rated
Totally enclosed Fan cooled in-line

gearbox Length 250mm Dia 135mm Spindle dia 15 5mm
Length 145mm Ex-equipment tested £12. Post £1 50 (£14-58
inc VAT & P ). Suitable transformer 230/240V operation £8
Post 75p (£9-45 inc VAT & P )

WHY PAY MORE?

MULT) RANGE METER Type MF15A ac. dc
volts 10 - 50, 250, 500, 1000. Ma 0-5. 0-10.
Q-100. Sensitivity 2000v. 24 range, diameter
133 by 93 by 46mm including test feads. Price
£7-00 pius 50p P. & P (£8-10 inc.VAT & P)

N.M.S

METERS (New}—90 mm DIAMETER

A.C.Amp., Type 6272 0-1A 0-5A 0-15A. 0 20A 3
AC.Volt. 0 15V..0-300V. -y
D.C. Amp.. Type 65C5 0-2A. 0-10A 0-20A

D.C. Volt. D- 15V 0-30V

All types £3.60 ea. + P & P. 50p (£4.32 incl VAT}. except
0-100A. D.C.. price £5:00 - 50p P & P (£5-94 incl. VAT)

NEW HEAVY DUTY SOLENOID. mfg.
by Magnetic Devices. 24CV a.c. opera-
tion approx. 10Ibs pull {intermittent
rating) at_jths in. Price £4.00 P. & P.
B0p 1€49Binc VAT & P N.M.S

MINIATURE UNISELECTOR

12 volt. 11-way, 4 bank (3 non-bridging, 1 homing), £250.
P & P.35p (£3.08 inc. VAT & P.). N.M.S.

600 WATT DIMMER SWITCH

Easily fitted Fully guaranteed by makers Will
control up 10 600W ot lighting except tluorescent
at mamins voltage Complete with simple
. @ instructions €3-95, post 25p (£4-53 inc VAT & P

1000 watt modet £5 60. post 25p (£6 32 «nc VAT
nc VAT & P
MICRO SWITCHES
Sub min Honeywell roller m/s type 3116m 9061
10 for £2.50 post paid d
LEVER QPERATED 20 amp /0. Mfg. by Unimax
USA P. & P 50p t{min order 10)
£4.86 1nc VAT
D P C/O lever m/switch mtg. by Cherry Co. USA Precious metal
iow resistance contacts. 10 for £2.25 P & P. 30p Total inc. VAT
£3.02 (min 10
Sub min lever mswitch type MML 46 10 for £2 50. NMS

LT TRANSFORMERS

0-10-15V at 3 amp (ex new equip) £2-50 P. & P. 50p (£3-24
inc. VAT)

13-0-13V at 1 amp £2.50 P. & P. 50p (£3-24 inc VAT}

25 0-25V at 2} amp £4.50 P. & P. 75p (£5-67 inc VAT & P
0-4V/6V/24V/32V at 12 amp £15-00 P. & P. {1 50 (£17-82 inc
VAT & P

0-6V/12V at 20 amp £13.50 P. & P. £1-50 (inc VAT £16-20)
0-12V at 20 amp or 0 24V at 10 amp £12.00 P. & P. £1 50
(E14.58 inc VAT & P.)

0-6V/12V at 10 amp £8-25 P. & P. £1-25 {inc VAT £10-26}

0 6V/12V/17V/18V/20V at 20 amp £16-50 P. & P £1.50
(£19-44 inc VAT & P)

0-10V/17v/18V at 10 amp £1000 P. & P £1:40 {inc VAT
£12.31)

Other types in stock, phone for enquiries or send sae for leaflet

HY-LIGHT STROBE KIT MK IV

Latest type Xenon white hght flash tube Solid state
timing and triggering circuit 230/240V a.c operation
Designed tor larger rooms. halis, etc Speed adjustable
1--20 f.p.s. Light output greater than many {so called 4
Joule) strobes Price £19-00. Post £1 (£21.60 incl. VAT
& P.). Specially designed case and reflector for Hy-Light
£8-80. Post £1 (£10-58 inc. VAT & P)

XENON FLASHGUN e —

TUBES g Sl
R o
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft. 40 watt £8.70 (callers onlyl 2ft. 20 watt £6.20. Post 75p

{£7.51 inc VAT + P) {For use in stan bi-pin fittings) Mini 12 in.
8 watt £2.80. Post 35p. (£3.40 inc VAT + P). 9in. 6 watt £2.25,
Post 35p. (£2.81 inc VAT + P). 6 in. 4 watt £2.25. Post 35p

{£2.81 inc VAT + P).

Complete ballast unit, for either 6” 9" or 12" tube 230V AC op
£3.50. Post 45p. (£4.27 inc VAT + P). Also available for 12V
DC op £3.50. Post 45p. (£4.27 inc VAT + P}

400 watt UV lamp and bailast complete £31.50. Post £3

(£37.26 inc VAT + P) 400 watt UV lamp only £11.25. Post
£1.20 (£13.45 inc VAT + P}

GEARED MOTORS
28 r.p.m. 20 Ibs inch

115v a.c. Reversible motor
71r.p.m.10bs inch

115v. ac. Reversible motor

Both types similar to above drawing. Price either type £4-75
p&p 75p (£5-94 inc VAT + p&p}

Supplied complete with transformer for 240v ac
£7-25p8&p £1-00{£8-91 inc VAT + pp)

operation

Crouzet 230/240V. AC 2RPM synchronous geared motor
Brand ne\\/v £2-90 p&p 30p. {£3-45 incl VAT} {quantity discount
available

FRACMO GEARED MOTOR i
56 r.p.m . 50Ib.in. 240V a c. 50Hz. 07 Al
amp sharplength 35mm. dia. 16mm, _i
weight 6 kilos 600 grammes. Price £15 00

P &P £150(£17 82)

N.M.S

PARVALUX GEARED MOTOR
230/240V A.C. 30 rpm 50Ibs inch. Price
£1500P & P £1-00(£17-82 inc VAT

N.MS

PARVALUX GEARED MOTOR

230/250V a.c. 500 rpm, 3}bs inch. 2 nght angled spindles
£11.00 P& P £1.00(£12.96 nc VAT & P} I

N.M.S |

CITENCO 19 RPM

FHP mutor type C 733315 220/240V a ¢ 19
rp.m reversible motor torque 14 5 kg
gear ratio 1441 Brand new net
capacitors. our price £14.25. P & P €1 25
(€16-20 nc VAT & P

N.MS

MERCURY SWITCH

Size 27mm x 5mm, 10 for £5.00
{inc VAT £5.72) min quantity 10

& P} 2.000 watt model £9 75, post 40p (£10 96
10 for £4,
Post Paid £2.70 inclusive

SQUAD LIGHT

A new conception in light
control. Four channels each
capable of handling 750 watts
of spothghts, floodlights or dozens of smail mains tamps. Seven
programs all speed controlled plus flash modulation. effectively

iving 14 different displays. Makes sound-to-light obsolete
%ompletely electrically and mechanically noise free

Post 75p S A.E. (Foolscap) for further details. Price only £60-00

PROGRAMME TIMERS
12 cam model £7 50. Post 60p {£8.75

inc. VAT & P Also available for 50V
operation Price as above
N.MS

VORTEX BLOWER AND VACUUM UNIT
g,

Dynamically balanced totally en
closed 9in rotor with max air
detivery of 1 5 cubic metres per
min Max static pressure §00mm
W G Suction or blow trom 2 side
by-side 37mm 1D circular aper
lures titted to base of unit Power-
ful continuously rated 115V ac
motor mounted on alloy base with
tixing faciities Oimensions
jength ?2cm width 25cm
height 25cm  These unds are ex equipment bu! have had
mimimum use Fully tested prior 10 despatch Price £12
€1 50 P & P (£14 58 inc VAT & P
Suabte iranstormer tor 230 240V a ¢ €6 -
nc VAT & P

€1P &P (£7 56

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

S A E (foolscap) for details
Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction. vitreous
enamel embedded winding heavy duty
brush assembty, continuously rated

5 WATT 10/25/50/100150/2 50/500/ 1k (Y
1-5k0), £2.40. Post 20p (£2-81 inc. VAT & P.
50 WATT 100/2500 £2-90. Post 25p (£3-40 inc. VAT & P
100 WATT 1/5'10 25'50/100/250/500/1k{¥ 1-5k{)/2 -5k02
/3.5k0 £5-90 p & p 35 (£6-75 inc VAT)
Black, Silver, Skirted knob calibrated in Nos
dia brass bush Ideal for above Rheostats 24p each

1-9 1}in

“SANGAMO WESTON TIME SWITCH

Time Switch

Venner Type ERD Time switch 200/250V ac
30 amp contact 2 on/2 off every 24 hrs at any
manually pre-set time 36 hour Spring Reserve
and day omitting device. Built to highest Elec

tnicity  Board  specification Price £7.75.
P &P 75p (£9-18)
R&T

Type $251 200/250V ac. 2 on/2 off every 24 hours. 20
amps contacts with override switch dia. 4 x 3 price £6- 50 F & P
50p inc. VAT £7-566. Also available with Solar dial

R&T

FRACMO MOTOR

1400 rom HP 1/30 continuously rated 115V ac. supplied
omplete with transtormer for 230/240V a.c. op Complete with
anti vibration cradle mounting £10-00 P & P £1.00 (£11.88
inc. VAT & P) N.M.S.

CENTRIFUGAL BLOWER
Smith type FFB

1606 022 220/240V AC. Aperture
10 x 4icm overall size 16 x 14cm. Price
£375 P & 75p. tinc. VAT £4.86)

Other types available. S.A.E. for details

240 volt. D.C. BLOWER UNIT MFR

Precision 24 voit. D.C. -8 amp Blower Heat that works well on
12V -4 amp D.C Producing 30 cu.st. min at normal air pressure.
£4.50 P. & P. 75p linc. VAT £5.61). NM.S.

INSULATION TESTERS NEW!

Testio | E E Spec Rugged metal construc
ton su lable for bench r feld s urk
constant speed clutch Size L 8n W din

H 6in weight 6lb, 500V 500 megohms, £49,
Post 80p (£53.78 inc VAT & P). 1,000V
1,.000M(), £55. Post 80p (£60.26 inc VAT &
P SAE tor leatlet

All Mail Orders—Callers—Ample Parking

Dept. PE, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon -Fri

RELAYS e

230/240V A.C. Relays: Arrow 2 ¢/o. 15 amp £1.50 (£1.84 inc.
VAT & P)

T.E.C open type 3 ¢/o. 10 amp £1.10 (£1.40 inc. VAT & P)
Omoron or Keyswitch 1 c/o. 7 amp £1.00 (£1.30 inc. VAT & P).
D.C. Relays: Open type 9/12V 3 ¢/o 7 amp £1.00 {£1.30 inc.
VAT & P). Sealed 12V 1 c/o 7 amp octal base. £1.00 (£1.30 inc.
VAT & P} Sealed 12V 2 ¢/o 7 amp octal base. £1.25 (£1.56 inc
VAT & P). Sealed 12V 3 c/o 7 amp 11-pin. £1.35 (£1.67 inc.
VAT & P). 24V. Sealed 3 ¢/o 7 amp 11-pin £1.35 {£1.67 inc
VAT & P). (amps = contact rating). P&P on any Relay 20p.

Other types available — phone for details. N.M.S.
Diamond H heavy duty A.C. relay 230/240V a.c.. iwo C/O
contacts 25 amps res at 250 ac. £2.50 p&p 50p. (£3 24 inc
VAT + p&p) Special base 50p. NM.S.

VAT

AT CURRENT RATE MUST BE ADDED TO

ALL ORDERS FOR THE TOTAL VALUE OF

GOODS INCLUDING POSTAGE UNLESS
OTHERWISE STATED.

SERVICE
TRADING CO.

ACCOUNT CUSTOMERS MIN. ORDER £10-00

ROTARY VACUUM
AIR COMPRESSOR F3
& PUMP {

Carbon vana oil free vacuum pump 3.

and compressor. Approx 20 inch -

vacuum 10 PSI at .79 CFM

Powered by 110V a.c. 1.8 amp

Parvalux motor fitted with additional shaft at rear, suitable

light foads. Inc. capacitor £14.00 p&p £1-50 (£16 74 inc VAT
p&p) Suitable transformer for 230/240V a.c. operation

£5-00 p&p £1-00(£6-48 inc VAT + p&p)

N.M.S

Yet another outstanding offer.

IMFD 600V Dubilier wire ended apacitors

10 for £1.50 p&p 50p. (£2-16 inc VAT + p&p) (Min 10 N.M.S.

230V a.c. FAN ASSEMBLY.

B

Powerful continuously rated a.c. motor
complete with 5 blade 6}in  Aluminium
fan. Price £3-00. P & P. 65p £3-94) N.MS
KEY:
N.M.S New Manutacturers Surplus
R&T Reconditioned and Tested

Personal callers only Open Saturdays
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everything for the modern DY electronics enthusiast and more.

100W RMS STEREOIDISCO

10 CHANNEL STEREO
GRAPHIC EQUALISER

A new design with no difficult coils to
wind, but a specification that puts it in the
top-flight hi-fi class. All this for around

INTEGRATED

per ch e! {both cha

ade ¢ ph
| (

metalwork and w

£70 including fully punched and printed

CIRCUITS

QOver 35 pages in our catalogue devoted
to hundreds of useful .C.s. All with
data, pin connections and many with
applications circuits and projects to
build. Post the coupon now!

oodwork. Send for our
component schedule now.
Full construction details
price 25p. (All prices
include VAT. and p & p)

VERY
LOW-DISTORTION
AUDIO OSCILLATOR

The very fow distortion sine wave (<0.01%) output is
uitable for testing very high quality hi-fi audic
equipment. Also includes
square wave output. Range
% 20Hz to 26kHz. Output OV

/’f/ff’f{/

construction details in

catalogue. Send the
oupon below, now

(Al} prices include V.AT

variable steps. Total cost
4 and p & p!

around £21. Full
7/ ,/

PEDAL UNIT L

A completely self-contained pedal unit
13-note. 2-Octave range. 4 organ stops.
It can be added to any organ. A really
unusual extra is the bass guitar stop
which uses four envelope shapers to give
a rea! bass guitar sound. A must for the
solo guitarist. Full construction detaiis in =3
our catalogue - post the coupon below

now !

SYNTHESISER l

very comprehensive unit. Over 400

£500 including fully punched and

printed metalwork and a smart teak
cabinet. Far less than half what you®
pay for a ready made synthesiser of

‘PE" STRING
ENSEMBLE

Unbeatable prices and finest quality
omponents only when you buy from
Maplin. All parts available to build this
fascinating project. Component schedule
! available shortly {s.a.e. appreciated}
Demonstration mode! in our shop soon
Phone now and compare our prices.

Full construction details in our
construction book £1.50. (Ail prices
include V.A.T. and p & p)

(I EEEN N NN NNNEENENNNNEENNEEEENENEENERNENRNERENENERNN ]
+ Come and see all our projects 0
« on display at the Eiectronics hobby show .
% ‘Breadboard’ at Seymour Hall,London Wi.stands E7-E9 S
2 On Saturday 25th Noy, there will be a continuous demon- e
. stiation of our Organ MES55, 5600 Synthesiser, new Piano, §

+ new improved Disco and Hi-fi Stereo Amp. i

MAPLIN ELECTRONIC SUPPLIES
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR
Telephone: Southend (0702) 715155
Shop. 284, London Road, Westclhff-on-Sea. Essex
(Closed on Monday) Telephone Southend 107021 719157

The International 4600 Synthesiser.

We stock all the parts costing less than

equal quality. Specification on request

Toucﬁ-SEstTlve
PIANO

The revolutionary new IC AY-1-1320 first
seen on ‘Tomorrow’s World' is now
available. Complete kit of IC’s to buiid a
60-note piano (18 x 1C’s) order as HQ53H
price £36.86. Preliminary circuit details in
our October newsletter. Complete design,
pcb’s attractive veneered wooden cabinet
available soon. it's the
most realistic-sounding
electronic piano we've
ever heard and includes
simulated damping. loud
and soft pedals. Full
details in our newsletters.
{All prices include V.A.T.
and p & p)

SWITCHES

We stock a wide range of switches
including a really low-priced high
quality interlocking push-button
switch system which is

extremely versatile. We've got
toggle switches, slide switches,
push switches, rotary switches —
there are dozens to choose from,
but it's only a tiny part of our
fantastic range.
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Our hi-monthly newsletter keeps you up to date with latest
guaranteed prices - our latest special offers -
details of new projects and new lines. Send 30p

for the next six issues (Sp discaunt voucher with each copy).

POST THIS COUPON NOW FOR YOUR COPY OF OUR
1979-80 CATALOGUE PRICE 75p

Please rush me a copy of your 280 page catalogue
as soon as it is published (8th January, 1979).
| enclose 75p, but understand that if | am not completely
satisfied | may return the catalogue to you within
14 days and have my 75p refunded immediately.

NAME

ADDRESS ___

PE12.



