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PETCOSTSLESS  § THE EXIDY SORCERER. (s,
AT COMP and it's Rigd T i ] () o
a pedigree - e s A

- typewriter style keyboard ana 16-key
The No. 1 Personal Computer numenic pad, ZBO processor, dual cassette

in the U.K. 8K SAVE 1/0 with remote computer control at 300

and 1200 baud data rates, R$232 serial 1/0

Affordable £499+VAT £50 for communications, paraitel port tor

X J direct Centronics printer attachment. 4K

for the first time user and f ROM operating system, 8K ROM

the profeSSIOnaI check out - J Microsoft BASIC in Rom Pac_YM,cafmdge.

h compasite video of 64 char/line 30 line/

the PET, the world's most screen, 128 upper/lower case ASCII set *32K RAM on board
and 128 user-defined graphic symbols, “RS232 interface *8K BASIC ROM

poDUlar personal Comp"ner' operation manual, BASIC programming "CUTS interface *4K MONITOR
manual and cassette/wideo cables, connect- *KANSAS CITY interface °S100 BUS
ion for $-100 bus expansion. “User defined graphic symbols *280 cpu

16K E86Q £751 ¢ 32Km£850‘ Credit facilities available. 4 + VAT

ﬁfﬁ!é'ihva;;"i‘;p%°3?{:‘e‘fiats§:‘;i;“v“;i';t?.i'ni's SHORT C12 CASSETTES
R " orroram™ carricgest FOR COMPUTER PROGRAMMES
S Have fun while you sharpen 10 fOl’ £4.00

your mental and physical
coordination. You can play

rousing, challenging, sophisticated]
video'gar;\es. the games that made OHIO SUPERBOARD ]I N E W
Atari famous.

b . For electronic buffs. Fully assembled and tested. Requires + 5V at
YOyUou':\ea:/r? tt:\‘(re“tlh?étke;:h:gbg:‘ig:\hter 3 Amps and a video monitor or TV with RF converter to be up and
Ao RgIdroul o raostraskegy iy Slgsr‘t%:%%rzE&)we?E? 6502 mlicroprocessor

5 . I i
dodging asteroids in an alien 8K Microsoft BASIC-in-ROM

galaxy. With crisp bright color (on !
color TV) and incredible, true- to-life !k el lmmg :\llja“iI'aebalzauézrBsgrfé?Jgrr:\%L?::sr;r:‘;r;l?u"en"y

sound effects. With special circuits ASELL B ERNADED r
to protect your TV. P WPARBE  BEDE 8080-based business computers.
4K static RAM on board expandable to 8K

Cartridges now available €8 LB wuitB Ul 53 ; f
Basic Maths, Airsea Battle, Black Billf11 7} ix I-‘!i :rog?akrgﬁg;rlﬂywnh QERPtlowergase-aTuiteRy

. . : L Jack, Breakout, Surround, Spacewar : Kansas City standard audio cassette interface
satisfaction are % 4 T Video Ofympics, Outlaw, Basketball ! for high reliability
assured - . Full machine code monitor and 1/O utllities in

" ROM
SAVE £30 i E Direct access video display has 1K of dedicated memory (besides
4K user memory), features upper case, lower case, graphics and
of 49 e gaming characters for an effective screen resolution of up to 256
e €2 o by 256 points. Normal TV's wlith overscan display about 24 rows
of 24 characters; without overscan up to 30 x 30 characters.
EXTRAS
Available expander board features 24K static RAM (additional), dual
mini-floppy interface, port adapter for printer and modem and an
OSI 48 line expansion Interface.
Assemblerfeditor and extended machine code monitor avallable.

£280:00 £249.00 vir s s e
ATTENTION ! Simple fo fit-
TRS 80 USERS % P

16K UP Half Radi
GRADE KIT  Svack rice o oUrETME

TRS80SOFTWARE NEW

100 MIXED PROGRAMMES £49.00
on cassette )

tor bt 10
3
that ')

MAGS. MANY RECENT BACK ISSUES

e ST e INTERFACE ~ KILO BAUD  BYTE
AGE — £2.00 £2.00 £2.00

WE CAN SUPPLY|YOUR SHOP

All prices include VAT except where shown. Orders over £5 post and packing free otherwise add 20p. Please N
make cheques and postal orders payable to COMP, or phone your order quoting BARCLAYCARD or ACCESS number. [ eret v}

14 STATION ROAD, NEW BARNET, HERTFORDSHIRE  TEL: 01-441 2922 (Sales) 01-449 6596
CLOSE TO NEW BARNET BR STATION — MOORGATE LINE TELEX: 298755
COMPONENTS OPEN — 10am to 7pm — Monday to Saturday CONTINUOUS DEMONSTRATIONS
£6 EXTRA FOR SECURICOR DELIVERY
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Alpha Il

Alpha Il

MULTIMETERS TO THE FORE

5

Alpha I¥ Multimeter

Gould Advance proudly present our new Alpha IV.

The fourth generation of an outstanding multimeter, its price of £105
is so reasonable when compared to those of its competitors — in
these inflationary times.

While the improved spec and high reliability are a result of the

experience we gained from the first three models.

The Alpha IV measures a.c. and d.c. voltage and current, plus
resistance — with a choice of 25 accurate measurement ranges. A 2000
Count’ large, clear l.c.d. display.

And true ease of use with its long life battery power facility.

Plus a two-year guarantee (in common with ail our instruments)

May we send you the data, forthwith?

GOULD

Gould Advance Limited,
Roebuck Road, Hainault, Essex JG6 3UE.
Telex : 263785.

TELEPHONE:01-500 1000

Our new catalogue lists circuit board accessories
for all your projects — DIP sockets, pins, stand-
offs, cable clips, hand tools. And we've got
circuit boards, module systems, cases and boxes
— everything you need to give your equipment
the quality you demand. Send 25p to cover
postage and packing, and the catalogue’s yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford (04215) 2956 /

.

NO DISCO SYSTEM IS
COMPLETE WITHOUT....

CITRONIC MM 313 MIXER

Ideal for the DIY enthusiast building up a complete disco
system. 4/6 ch. mona, inc. LED indicators, connections
via phono sockets at rear.Bargain price, including PSU

BULGIN OCTAL PLUGS

AND SOCKETS

There's always hundreds of Bulgin L/
Octal multiway plugs and sockets in stock at
Roger Squire's. Each pin rated BA. Perfect for =L
your Sound to Light System. P5S52 SOCKET
£0.65pss1 PLuc £1.94
Carriage on 10 or more nominal £1.00 Also available
8-way multicore cable (B Amps per core) ex stock
£0.85 per metre. Please phone for carriage quote.
An exclusive new line

to Roger Squire’s Disco
Centres. Superb high powared
250 W quartz halogen bulb. fan
caoled. accepts wide range of multifect
attachments. Unique connection slot for
orbit prism revalvers. Only

£74.52

attachments extra

‘PIEZO HORNS
FANTASTIC” SPECIAL OFFERI
TO READERS OF THIS PUB-
LICATION

Tweeters for your disco, PA
system or Hi-Fi, Frequency range 5K-20K.
No X over required They can be used in
any PA system up to 100W. Why pay more?
OUR PRICE ONLY £6.18 each

PROJECTORS
BQUIRE MULTIFECT 150

—including rotator and effects
wheel. A truly versatile projector

. which uses a powerfu! 150W
Tungsten bulb, alt effects
attachments simply slot in ready for use

A BARGAIN AT £42.12
PLUS MANY DISCO ACCESSORIES

7% All Roger Squire’s shops have a
service department which carries large
stocks of 01SCO SPARES & ACCESSORIES
For example: Fane and H H Disco Speakers
12" and 15" BSR and Garrard decks

STARLITE 250

Pius sockets, Fuses,
Plugs. etc etc

at discount prices

Roger $quirer pisco GEAR ‘

Personal callers: ROGER SQUIRE'S DISCO CENTRES

LONDON: 175 Junction Road, Tufnell Park N19 500 01-272 7474 Open from 10-5 Tues-Sat
BRISTOL: 125 Church Road, Redfield, Bristol BSS 9JR 0272 -550550  10-8 Weds.
MANCHESTER: 251 Deansgate M3 4EN 061-831 7676 Closed Mondays.
lGLASGDW: 1 Queen Margaret Road off Queen Margaret Drive, Kelvinside, Glasgow, 620 60P

A\

041.946 3303

_4
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8 LINEARIC’'S M253AA%
702% 754MC1303
-#709C 14 pin MC1304P
o 710% 67 §MC1310

35 CARDIFF RCAD, WATFORD, HERTS., ENGLAND ) z NC13120
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9 : B2 AR ] 1Yt

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.0.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 "MK50362%
POSTAGE AT COST. AIR/SURFACE. MM5303%

SEND 50p {plus 25p p&p} FOR OUR CATALOGUE a0 MM57160%

VAT Export arders no VAT. Applicable to U.K. Customars only. Unlass stated otherwise. sl prices NES18AX

are exclusive of VAT, Plaals add 8% 10 devices marked #. To the rest add 12}%. 'NE?,EE‘SB«

We stock many more items. Eu 3 to visit us. We are situated behind Watford Football
_Ground. Nearest Underground/B tation: Watford High Street. Open Monday to Saturday
"9.00 am — 6.00 pm. Ample Free Car Parking space available.

POLYESTER CAPACITORS: Axnal Iead lgpe (Values are in pF)
400V: 0.001. 0.0015, 0.0022, p; 0.004 ooose oo1 0.015, 0.018 10p; oozz
0.033, 10p; 0.047, 0.068 14 010 15p; 0.1 5 0.33, 0.47 39p; 068 4
160V: 0.039,0.15, 0.22 11 033 0.47 19p; ose 1022 1 ;29p,2232p
DUBILIER: 1000V: 0.01,0.015 20p; 0.022 22p; 0.047 26p; 0.1 38p; 0.47 48p. 3043 .LRCa136D% 120
SAmozaM 1350
POLYESTER RADIAL LEAD (Values are in pF) 250V: FEED THROUGH | $G340 95
0.01, 0.015, 0.022, 0.027 6p; 0.033, 0.047, 0.068, 0.1 7p; 0.15 11p; |CAPACITORS ,$N76003N
0.22,0.33 13p; 0.47 15p; 0.68 18p; 1.0 24p; 1.5 27p; 2.2 31p. 100uF 350V 8p CA3080E®
: 1 CA3081
ELECTROLVTIC CAPACITOHS Axlal Iaad l;pe (Values are in pF) 500V: 10 40p; 47 68p; 2 CA3089E
» 63V: 047. 1.0, 15, 638, 8, 10, 15, 22 8p; 47, 32, 50 11 CA3090AQ
63, p; 5ov 50 11p; 100, 220 25p 470 32 ; 1000 50p; 40V: 22, 33 8p; 100 12, i CA3123E
2200, 3300 62p; 47oo 85p; 35V: 10, 33 9{ 330, 470 32p; 1000 49p 28V: 10, 22, 47 6 6 CA3130%
80, 100, 160 8p: 220, 250 13 ; 470, 640 8p; 1000 27p; 1500 30p; 2200 48p; 3300 62 CA3140%
16V 10, 40. 47, 65 7p; 100, 125 Bp; 330 14p; 470 16p; 1000, 1566 20p; 2200 ICL7107%
34p; 10V: 4, 10068 640 10p; 1000 14
Tag-End 70V: 2000 B9p; 4700 135p; gov 10,000 255p; 40V: 2500 65p; 3300, 4700 70p; 4411 958
15,000 450p; 25V: 4700 68p; 2200 48p; 325V: 200 + 100 + 50 + 100 190p; 32 + 32 175p, 2 [ ::}gs}ggg
TANTALUM BEAD CAPACITORS | novENTICMETERS (AB or OPTO 7 4415F 795
35V: 0.14F, 0.22, 0.33, 047, 0.68, | Conan Yiocs 1w Lop & W rews vatos | ELECTRONICS® 4415V 795 | iCm7217%
1.0, 2.2yF, 3. 3 4.7, 6.8; 25V: 1.5, | 5000, 1K & 2K flin only). Single 27p | LEDs plus clip 8 4419 280 || D130%
10; 20V: 1.5; 16V: IOEF 13p each 5K0-2M0 single gang 27p ] TIL209 Red 13 LF356% TDA1004%
G ey ey LSy | e S GBI TLST,, | 2 ] eI At
1 eac b - Ny ellow M304
0: a M bp 5K(0-2MQ dual gang stereo 78p 2% Red 15 . TDA2020
MYLAR FILM CAPACITORS . SLIDER POTENTIOMETERS 2" Yellow Green 18 O L TLO61CP®
100V: 0.001, 0.002, 0.005, 0.01F 6P { 5.25w iog and linear valuss 60mm Spare Clips 2 29 TLO62CP*
0.015, 0.02,0.04, 0.05, 0.066uF 7P | 5k0-500k0 single gang 70p [ ORP12 83 TLOB64CN*
0.01pF, 0.2 9p 50V:0.47pF 1]9 10K0-500K 0 dual gang 80p | 2N5777 45

- i Str i 1 i
CERAMIC CAPACITORS: 50V Seit Strck Graduated Bezels 22p | 7 S:gODusplays 258
0.5pF to 10nF 3peach { PRESET POTENTIOMETERS TiL307 675 TLOBACP®
15nF, 22nF, 33nF, 47nF _ 4p each | yerncal & Honzontat TIL312 C An 37105 1 UAA170
0.1pF 8p: 0.2pF 7P | 0-1w 500- 5MQ Minature 8p | TIL313 C Cth 37105 ZNd14

POLYSTYRENE CAPACITORS LR Heo0 3. I Yo i 2 99 {1 M3909N* INaseEn
10pF to 1nF 8p; 1.5nF to 47nF 10p. ) LM3911% 125 | ZzN1034Ew

RESISTORS - Ene make 5%

SILVER MICA (Values in pF) 3-3, 47, 'Mimatare  Migh  Stabinty.  Low Ly ; 7493 PELISE NS JI055 M2S20AY) pphZio)

68,10, 12, 18, 22, 33, 47, 50, 68, 75 DL747 CA 6" 180 BFiSa® ZTX311

82,86, 100, 120, 150, 220,250 9p ea RANGE VAL 199 100- | FND357 120 | TRANSISTORS Z1x314

300, 330, 360, 390, 600, 820 16pea | {W2:20-47M  £24 150 1p [ MAN3G4O 175 7TX326

1000, 1200, 1800, 2000, 2200 20pea | IW220-47M  Ei12  2p  1.5p | LCD 3} digit 875 § AC117% BC169C

= 4p

2N3663

41
W 2-20-10M E12  Sp

MINIATURE TYPE TRIMMERS 2% Metal Fim 100-1MO 6p 4p | SWITCHESw Zz'%gg(')
25 6pF 3-10pF 10 40pF 22p | 1% Metal Film 510-1M 10p ) 8p gggTGLE 2A 250\2/8

5 25pF 5 45pF 60pF B88oF 30p | 300 - price apphies 1o Resistors of sach type | BT FYid

COMPRESSION TRIMMERS 200 g, 4poleorvotf  's4p
3-40pF, 10.80pF, 25-190pF  30p o sUB-MIN TOGGLE
100-500pF 45p; 1250pF 60p ADIO 4 on MW SP changeover 99p
LW-MW Converter. Complete kit of S:SDTT% ‘off F_;gn
SOLDERCON PINS® parts incl. assembly instructions tags P
§ A : £4.50 only. DFDTCenlve off 79p
100 pins 50p; 1000 pins 400p y. gt?giﬁvza;ge 1150
JACK PLUGS SOCKETS }‘ADD’;DJ/ g 3
Screened Pilastic open moulded inline o
metal with AEI:S/L :
2-5mm 13, 8p break 11 v
3-5mm 8| contacts PB UTTON
uoy % | i : s s
RIEREC 15D Elp) SPDT c/over
DPDT6 Tag

DIN SOCKETS | In Line | SWITCHES w Mlniat\ne Non-Locking

2 PIN Loudspeak Push to Make 1 Push to Break 25p
34,5 P Audio 18:,’ §8= OCKER (whlte) 10A250/ 1
P

SP er centre oft 3
Co-axial [plastic) 12p 12p ROCKER: (b|ack) on/off 10A 250V 23p
I {metall 18p 22p | ROCKER: illuminated (whlte)
PHONO &p single LI hts when on: 3A 240! 52p
assorted colours docole | 15p TARY: (ADJUSTABLE STOP) 1 pole/2-12
Metal Screened 18p 4-way | 20p wav2 2-6W 3p/2-4W 4dp/2-3W a1
E— ROTARY: Mains 250V AC, 4 Amp a%p 23
BANANA 4mm 12p - ROTARY: “Make a switch”. Make your own’ BSYB65% 30 | Tl 2N1670% 150
2o 12p 12p = muitiway switch. Ad]ustable stop shahmg 75 ZN1671B% 216
UL gp 8p - assembly. Takes 6 w. 69p 8U105 :;8 P31cH gm:ggg: ég
WANDER 3Imm P 7 1
P p/12W, 2p/6W, 3p/4W 4p/3W 6p/2W 47p 225 2N2160% 350
DIL SOCKETS%® 75 3 2N2217% 43

TTL 74LS* (TEXAS) (TEXAS) u INSaoAR30

£421 96
Low Wire 2N2220A% 23

LSZzan daal.Ladae Profile Wrap  SCRs ] 2N2221% 2N6109% 50

8pin 104 25p  Triacs 2N2222% ZO 3N128% 112
14pin Diacs
16pin Diodes
18pin Cases
20pin Proto
22pin Decs
24pin Vero
28pln” etc.
36pin avail-
40pin 55p able. MJE29554 99
MJE3055% 70

8
COMPUTER/VDU fnREN02 TIP2955% 65
HARDWARE* YRR TIP3055% 52

9
75450 120 )
811596 95 2N2907% 22

8D22 75 8 2N2907A% 22
3&23? 128 BD695A% 65 12n2926G 10
AY-31015 560 | B BDE9BAR 65 2N30i 1% 24
AY-5-1013 450 BDY17# 195 2N3053% 20
MC14B8 85 8DY60% ] 2N3054% 55
MC14B3 80 2N3055% 55 |
2N3108% 32 | 40673%

MC14411958 B R
Srezizorgen )
96363855 | BC183 2N3135% s
SFS80102 206 2n3250% 30|

780 © 1150 Z1X109

2N3302% 30 |
7 MaduRlgr Z1X30 IN3442% 126

677 1050 | 745475 828 eelo0 30 20 (2N3%63 20
BF183% |O0C28% 150 24 12N36165% 269 L

[ )
[Erpar ey 4

T

-
-
N®

2N3711

2N3715% 250

2N3771% 233

2N3772% 195

2N3773% 288
22
45
a5
70
20
20
18
18
17
52
1

17
2N4064% 120
2N4236% ‘Igg

OUWNNNIONNOOWNN=S 20N 20202 0DN02=20ON

=8 b o N S ) b b NI b b ki =3 8 YN = =8

46

w
[=]
&
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AURA SOUNDS

THE WERSI SPECIALISTS
.. '_ _ - o= - =
AN OTH R WAR TT Announce the opening of their
Yes once again we have stock coming out NORTHERN SHOWROOM
of our ears! Arrow have purchased the at 17 Upper Charter Arcade, Barnsley
entire stock of a prominent mail order I
company and must clear space in our for Do-It-Yourself Kits and Ready-Assembled
warehouse. Organs, Accessories and Pianos
Cut out and mail whole coupon:
Insert no. of packs required in box
1. Quarter Kilo weight mixed re- SEE the 0“'5“5' KITS
sistors, may incl. 1 to 2 watt/
Wirewounds great variety £1.00

2. 100 Assorted Capacitors, may TALK to the OWERSI SPECIALISTS

incl. Discs, Electrolytic/Mylars/

Polys, etc. £1.00 HEAR the OWERSI sounps

3. Thyristor pack 3 mixed
S.C.R’s may incl. -10 Amp at

50 to 400 volt. £1.00
4, Zener pack. 15 assorted Zener | SEND £1 FOR OUR 104 PAGE FULL COLOUR CATALOGUE
diodes/regulators may incl. AND PRICE LIST TO: -

250mw to 5 watt many volts. £1.00

5. Trimmer Capacitors, Unique AURA SOUNDS

pack may incl. Variables, pre-

sets, UHF/VHF/TV types 15 pcs. £1.00 Copthorne Bank, Crawley, W. Sussex.
6. 20 Transistors, may incl. Ger- Tel: Copthorne (0342) 713338

manium, silicon, NPN & PNP,

Power etc. £1.00

7. 20 Diodes, may incl. Signal,
planar, gold bonded, rectifiers
etc. £1.00

8. Linear Integrated Circuits 9 pcs,
may incl. 741s, 709s, 301s, DIL
& TO99 Great value £1.00
9. COSMOS pack, incl. 4011
plastic/ceramic DILs 8 pieces

Wilmslow
Audio

for just £1.00
10. 10 Presets/Pots/Rectilinears 2 ]
liksemts £1.00 THE firm for speakers!
SEND 15p STAMP FOR THE WORLD'S BEST CATALOGUE OF
BRI 2! 10 padke. gat SRR SURPRISE SPEAKERS, DRIVE UNITS, KITS, CROSSOVERS, ETC. AND
i DISCOUNT PRICE LIST
OFFER IS LIMITED TO U.K. MAINLAND CUSTOMERS
ONLY.
PRICE INCLUDES V.A.T. no more to pay, except:— ‘ AUDAX ® AUDIOMASTER ® BAKER
POSTAGE 30p BUT FREE if you order over 5 packs. BOWERS & WILKINS ® CASTLE @ CELESTION
it Bens Ao Bes! CHARTWELL @ COLES @ DALESFORD
ol s B L [ W - DECCA ® EMI ® EAGLE ® ELAC ® FANE

GAUSS @ GOODMANS @ |.M.F. ® ISOPHON
JR® JORDON WATTS @ KEF ® LEAK ® LOWTHER |
................................................................................ McKENZIE @ MONITOR AUDIO @ PEERLESS

........ ¢ e SO R RN - L« e - e« e RADFORD ® RAM @ RICHARD ALLAN ® SEAS
Please print clearly: Please give your postcode. . SHACKMAN @ STAG ® TANGENT ® TANNOY

ARROW ELECTRONICS LTD VIDEOTONE ® WHARFEDALE ® YAMAHA

LEADER HOUSE

COPTFOLD ROAD WILMSLOW AUDIO (Dept. P.E.)
BRENTWOOD SWAN WORKS, BANK SQUARE, WILMSLOW,
ESSEX CM14 4BN CHESHIRE SK9 1HF

If you wish you may collect at our shop.

OUR 1979 PRICE LIST SUPPLEMENT IS NOW AVAILABLE P Discount Hi-Fi, etc. at 5 Swan Street and 10 Swan Street
SEND LARGE STAMPED SELF ADDRESSED ENVELOPE Tel.: Wilmslow 529599 for Speakers Tel.: Wilmslow 526213 for Hi-Fi

or if you are ordering packs tick box D

4 . Practical Electronics May 1979



ELF I
29995

PLUS £7.99 V.A.T.

YOU can own an ELF Il personal computer for just
£99.95.

STOP reading about computers and get your “hands on”
an ELF Il and Tom Pittman’s Short Course. ELF I
demonstrates all the 91 commands which an RCA 1802
can execute, and the Short Course speedily instructs you
how to use them.

ELF II's VIDEO OUTPUT makes it unique among com-
puters selling at such a modest price. Attached to your
Video/Monitor ELF Il allows you to display alphanumeric
readout, graphics or video games.

ELF Il EXPLODES INTO A GIANT
ELF II's 5-Card expansion buses allows you to expand as
your need for POWER grows. Plug in the GIANT
MONITOR BOARD for |/0 with cassette, ASC Il Key-
board, TTY, RS232-C etc. ADD up to 16K RAM onboard
or more. Build your own circuits with a KLUGE prototype
board.

PLEASE SEND ME @ TICK. COMPLETE AND POST TO ABOVE ADDRESS
O RCA COSMAC ELF I Kit, complete with Incl Vat

instruction and operating manual ...................... £107.95
O ELF Il Wired & Tested complete with power

supply, RCA 1802 Users manual and
T. Pittman’s “Short Course” .........ccocvvevrerrunnen. £161.15
Power Supply for ELF ..o, £5.40

oo

GIANT BOARD Kit for cassette 1/0: TTY,
RS232-C 1/0, 8 bit P 1/0, decoders for 14
systems

separate 1/O instructions and
MONION c..coeiiiieeie e e e ene e

O GIANT BOARD Wired & Tested
O 4K RAM BOARD Kit addressable to any

PAgeto 64K ..o £97.15
0O 4K RAM BOARD Wired & Tested..................... £124.15
O KLUGE Prototype ‘board accepts up to

J61 1G4S I o e 08 £15.95
O 86 pin Gold Plated Connectors (1 required for

each add on Cards).......ccoucvveeevevviveiecniicieineineeneas £5.40
O RF Modulatortouse with TV..........cccocovviviennnne £3.00
O ASC |l Professional Keyboard Kit with 128

ASC Il upper/lower case. 96 printable

characters. Onboard regulator, parlty logic
selection and cholce of 4 handshaking
signals to mate with most computers....
ASC Il Keyboard Wired & Tested.....................
DE-LUXE METAL & PERSPEX CABINET for
EL Pl oo e g et oo

aa

Hj F'IJ[]I[] 138 KINGSLAND

FEATURING THE AMAZING RCA
COSMAC 1802 MICROPROCESSOR

SPECIFICATIONS

The £99.95 ELF Il computer features an RCA
COSMAC COS/MOS 1802 8-bit microprocessor
addressable to 64K bytes with OMA_ interrupt,
16 registers, ALU, 256 byte RAM expandable to
64K bytes, professional hex keyboard fully
decoded so there's no need to waste memory
with keyboard scanning circuits. built-in power
requlator, 5 slot plug-in expansion bus (less
connectors). stable crystal clock for timing
purposes and a double-sided, plated-through pc
board plus RCA 1861 video IC to display any
segment of memory on a video
monitor or TV screen along with all
the logic and support circuitry you
need to learn every one of the RCA
1802's capabilities.

Expanded ELF Il is perfect for engineers, business,
Industry, scientific and educational purposes.

TINY BASIC cassette tape makes programming the ELF
Il even easier. Use with your ELF Il; Commands include;
SAVE: LOAD: +, —, x, (): LET: IF/THEN: PRINT: GOTO:
GOSUB: RETURN: END: REM: CLEAR: LIST: RUN:
PLOT: PEECK AND POKE: 26 variables (A-Z) comes fully
documented and includes alphanumeric character
generator for direct display on your TV,

ELF-BUG MONITOR cassette lets you debug program-
mes at lightning speed, It displays contents of all
registers on your TV at any point in your programme.
Also displays 24 bytes with full addresses, blinking
cursor and auto-scrolling. A must for the serious
programmer,

AVAILABLE SHORTLY
Text editor, assembler, disassembler and new video
display board.
Telephone orders accepted.

ROAD,LONDONE28BY.Tel:01-7391582.

O DE-LUXE . METAL CABINET for ASC |l
KEMBOARD:. 5 iy e & S £19-83
EXPANDED POWER SUPPLY, required

()}

when using 4K RAM ........ccovvmnionnnicieieeeisaienne
O TINY BASIC cassette Tape.............
O ELF-BUG monitor cassette Tape
(]
(]
(]

Tom Pittman’s “Short course on Microp &

Comp” Programme Manual..............ccccccveeerenencne £5.00
Tom Pittman’s “Short course on Tiny Basic”... £5.00
RCA 1802 Users manual .............cocoveeeeeeeenecnnnns £5.00

ALL PRICES QUOTED INCLUDE VAT
all items ex-stock

ADD £2.00 P & P for orders over £15.00

lenclose Cheque/PO NO:.......ccccevvvrvennnne e
Barclaycard No:...

Access Card No: .. ...or phone....

DEALERS' INQUIRIES WELCOME
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All prices include V.AT. Add 25|
for P&P (Extra for oversess).
A - A K Discounts over £10 less 5%. over
€20 I&sg(; 0%, g\égz £50 less 15%,
92 GODSTONE ROAD e e i
’ end SAE for complete list of
443C. Milbbrook Road Southampton WHYTELEAFE SURREY CR3 OEB | components.
. TANT40SN TN TATSK TAN4LSN  [LINEARS ; 0
SO1 0HX  Tel{O703) 772501 o orzeat e 026 e a0 oeE 140 G 55
All prices quoted include VAT. Add from schools, etc. (Minimum involce . ¢ s 14169 10 —t40. 40 pin 0.55
25p UK/BFPO Postages. Most orders charge £5). Export/Wholesale enquiries ;:gg ::g gg: ;:gg Sgg 088 ;:”g :g: 194 tmgg?: -:: ("1'5 o
despatched on day of receipt. SAE with weicome. Wholesale list now available 7400 013 021 | 72491 088 78173 118 192 | (M7 10N :14032 000 014 4067 350
enquiries please. MINIMUM ORDER for bona-fide traders. Surplus com- 7406 013 021 | 7492 044 082 24974 U89 112 (MITH 14033 001l lons Kitss 224
VALUE £1. Official orders accepted ponents always wanted. 7406 028 7493 040 095 {74175 068 112 MCI310P 14 150 4002 015 4069 U7
T KITS! 1407 028 1494 030 745175325 NESSS5N -8 0.30 {4006 092 4070 0.7
OSCILLOSCOPES - KITS! gTS | 40 014 021 Tss ose 108 ;m?g:g ngg:‘s -}:g.zs 4007 0.6 :g;; g:;
Send S.AE. for list kits from a single N 4 NI -1 .00 {4008 082 .
o "\’ave pislianle izorr;gloci:l'\De ":‘g’m?g Amplifier to a Reaction Tester, etc. JRoalIGIL JU21N [ 149) 20 74178 120 SN72702N 050 £ 4009 045 4073 0.7
SEOREXNmodels: 20104 g o J410 013 022 | 74100 084 14179 100 SNISTTON 050 | o 4075 017
10mV sensitivity; Stab Power Surplles Dual NIXIE TUBES 7411 048 021 | 74104 0.40 74180 090 SNTB003N i 010 048 A
beam;?%g%umw; Excellent value at £214 ;::g 35; gﬂ 7.:95 040 - 74181 175 338 | SN7E00SN s :g}; g-}: w1
inc VAT and Carr. i i 60 . 74107 028 040 | 74182 0.75 J
o ot ST SR | S T e v ot e | | | % U [T G lkRaR e s)en oo o
bl lid state. circuitry. All fo X 74H1830.99 4 i
%‘i’é?:.:c?f\’?‘;nd"clm Sl " G SRR RIRGSRCIdsd Riube INEE, type 7416 027 74111 0.70 74184 120 JAARS0R - 035 [ 4015 0.77 4082 020
3" hig W"b J ‘;' Fubaba type DG- 7417 027 74112 040 | 741854120 TAABB1B 140 | 3016 042 4085 972
Tean SisplyAlstabar liotaba itype 7420 013 021 | 74113 030 040 | 74186 720 TBA120S 064 | 4017 077 4086 076
Aoy - B D, i G i e L
_ 17 6. 4116 74189 360 -
W847 Low profile PC mntg 10x 33x20mm PUSH BUTTON BANKS 1423 025 74118 082 74180 105 095 | TBAB10S 1.04 ['4020 092 4094 180
8V coil. SPCO 34 contacts. 93p tlustrated list of types from 30p in our 7425 020 74119 125 74191 0,89 096 |TCA270S0 o0 | 4021 082 4095 1.0
W817 11 rln plug in relay. rated 24V ac, but Bargain List No 6 - Send SAE. 74286 025 028 | 74120 082 74192 098 150 | T0A2020 320 | 4027 082 4096 1.10
woﬂés‘gzl on 6V DC. Contacts 3 pole c/o ;:g; sg: g.gg ;451 gia 74193 105 1.50 |ZN414 100 { 4023 095 4097 350
rate 5p : . 4122 74194 090 200 4 066 4098 1.92
wa:ssa3 50V & (1262/ DC) ccnlol} ;gn plug in B8C182B OFFER ;:ggn 013 oz m;: 0.50 ?;g 74195 084 140 | op AMPS :3;; u?: 4099 190
e. 3 pole ¢/o contacts Only BS5p 74196 090 1.15 X 4404 100
W45 Boon consinucton mains feisy. 3 sets | SRS O for ity s Wk 0384 1202w 0an | s 040 Gt frator ast vis f(usoia g 0s | 03y 085 a412 030
10A c¢/o contact: g 5 4198 148 o Y 4428 0.80
WB77 675R 12-27V DPCO 23x20x 10mm | APProx 70k avalable. T8 024 026 | 14128 082 74189 148 AT LI nas a2 e
sealed can 86p DIODE SCOOP!!! m? 052 4 32333 g5 P2| 14221 150 108 Jiuj0g goap [ 4030 pae 4449 030
W880 230V ac DPCO 10A contacts, en- ; 14241 080 | 'm709 12042 | 2031 234 4501 017
closed case £1.30 We have been fortunate to obtain a large ;:g g:a 070 74132 gsg P 14248 095 1\ M703 7099 050 | 4033 125 4502 088
W830 200R 6-12V DPCO 23 x 20 x 10mm | Qquantity of untested, mostly unmarked glass LA !’:H, ug‘ ;:gg? o0 g;g M721 8022 {4034 200 4507 050
sealed can 88p ) silicon diodes. Testing a sample batch 7445 070 14138 08274253 g0 [LM741 14020 | 4035 100 4508 225
Send SAE for our relay list — 84 types listed | revealed about 70% useable devices — signal 7846 070 24139 062 | 74357 112 [IM741 -T099 045 | 4036 240 4510 1.05
and Hlustrated. diodes, high V?Ilage reclts) and zef?srsdmay :II 74474 080 094 | 74141 088 14258 115 [tM747 12070 | 9037 099 4511 098
be included. These are B i iad at the 1448 050 094 | 74142 200 74260 028 JM390ON 050 | 4p38 100 4512 0.92
ipctasibbilgalongeof £1:25/1P00— oriabag 7449 84 | 74143 200 74281 325 {MC1458P 9042 | 4039 280 4514 285
AMPLIFIER KIT £1.75 92500 for £2.25. Bag of 10.000 £8. ox of 2450 093 7ites 200 Lo 328 |vouTare aec 2040 088 4515 280
Mono gen. purpose amp with tone and | 25.000£17.50.Boxof 100,000 £6 7851 013 021 | 74145 064 12074273 215 180 |LM300 -T089 1.00 | 4041 037 4516 1.02
Vol/on-off controls. Utilizes sim. circuitry to Disc Ceramic Caps = big vanelz 7453 0.13 74147 1.30 74279 125 0.55 fLM30SK ~T031.30 | 4042 0.2 4518 0.99
above amp. Qutput 2W into 8 ohms. lnpul values and voltages from a few 7454 013 021 74148 1.15 74283 1.70 1.05 JuA?23 —14 040 | 4043 082 4519 050
matched for crystal cam;’dg 4 t(rjav;snétor 2.2yF; 3V 1o 3kv. 200!01 £1; 1000 £ 4 ;:gg A 026 ;::g? g:g asd ;4;5; 685 2 7805 10220 0.85 | 4044 082 :g;? 2|gg
circuit. Simple to build on provide: al . . 428! 82 [7812 10220 0.85 | 4045 1.40 )
BoWEliat galterv or mal;dsé) zvgt?d (For PC ETCHING KIT MK 11l ;:;g g;; ;3}22 ','33 ‘,’;; mgg - ggg ;srs 10220 0.65 | 4048 1.32 :g;; }gg
i d -20 for suit- B ; / : ; [ 4 T0 4047 096 J
B R lds vinyl covered | 'NOW contains |209 S ooRRey 0'3? board, 7473 026 036 | 74155 063 093] 74298 192 140 7335 ,.,%%3 2?3 4048 0.60 4528 092
aluminium case to suit (W372) £1-30 ey (i Jitteer:, DR T GIRTEat T OR 7418 026 038 | 74158 062 098 | 74352 100 7912 70220100 | 4049 042 4529 110
um abrasive cleaner, two miniature drill bits, 1151. 050 74157 063 0.80{ 74353 1.08 10220 140 | 4050 042 4536 356
etching dish and instructions. £4-26 7475 030 042 | 74158 058 062| 74365 052 |0yt SoCKETS® 4051 084 4553 020
RESISTOR PACK IR ] T D e ey 922 18 pin 011 | 4052 084 4555 085
Carbon Film 6% mostly jW, few W BUY A COMPLETE 2480 045 74181 080 080 7430y 03 14 pin 012 | 4083 084 4536 05
resistors. Brand new, but have preformed 7481 050 74162 0.80 1.30] 74386 a5 |16 pin 0.13 | 4054 1.10 4586 140
leads, ideal for PC mntg. Wide range of mixed 7482 075 74183 080 02| 74350 192 18 pin e 0 LR L U
popuiar values at the unrepeatable price of RANGE OF 16 112 097 | 74164 088 120 74383 200 20 pin N QORI . e
£2.50 per 1000; £11 per 5000. 7484 74185 0.89 173870 230 {22 pin 029 | 4066 048 L
DIN SOCKET OFFER COMPONENTS AND - n“ =
2 pin switched speaker socket, PC mounting;
5 fin 180° PC mntg or chassis mnig (0'?9 THESE PACKS WILL TRANSISTORS p B0 138/9/40 36  0C201 n BARGAIN PAKS
fix). All the same price, any mix: 10 for 70p aC 127/8 18 B as R 20088 170 PAK No. = ‘is
25 for £1-60 100 for £5-50. HELP YO U AC 176/187 18 B) 695A/6A 65 A 20108 170 Al 5:;;1 gpgn o
" AD181 g5 JBE11S 18 TIP 29/30 39 :g Zg:Mﬁlwm 2
TMS4030 RAM SN o delays in M % B 3 Tbaa i M sxaci 75
4096 bit dynamic RAM with 300ns access waiting for parts to come or ASY 66 82 BF 178 25  TIP41A 61 A5 zauuls; or 162 gg
time; 470ns cycle. time; single low shops to open! AU 110 175 BF 180 28 TIP42A 62 (A5 25xBA
capacnance high level clock i IP ully TTL . AU 113 210 BF 181/4/5 28 (21X 212 16 (A7 5xBB105A0r8 'llig
SRR B P dosen Sueled | w SavE O MONEV—guksuying | | | e p R 4 omam, oW
with data £2.75 means lowest prices—just “BC 132 14 °BF 198 16 INlO(]é;S 6 'AlUlO:gglg;.gms ;g
B m, ith others! “BC 147/8/9 8 BF 200 28 IN 4008/7 7 CA1210xBC182.30r4
MISCELLANEOQUS IC’s S rate B 150 12 BE25UB9 26 INT0B 12 AI310EC 2048 w“
Supplied with data if requested. MC3302 | & HAVE THE RIGHT PART—No el 2 L 20 i O Al C O, 70
O o o o e, guesswork or substitution ‘6C 182/ 9 “BF337 28 2N 3054 4 A5 5xBC301 03 10
R v03 Sinces Bronimer C20 5 3 2N 3085 48 “AI610xBC547.80r9 80
LM711 Dual dif;é:om&cG‘SAps,gan?O:! dual necessary! .SE ;g;s fﬁ g:vdsg/z S ] 15 TorerirhL 310
tage re b
£150, OPCI028R sudio £3:50: 575C3- | ALL PACKS CONTAIN FULL SPEC, BRAND *8C 212/3/4 9 BSX1320 16 2N 3704/5 ol M3 dasbiie 10
audio £2-88; TDA2640 audio £2.92; NEW, MARKED DEVICES— SENT 8Y JBC 30173 27 .gnus 110 zxzﬂg ag Ao J:BFIGU Ia;'s g
SN75110 dual line driver 70p; MCB8500 ESII;:%SN OF POST. VAT INCLUSIVE .gggg; :i gg %gg }gg lIZNEAIHC % L 55
CRCC gen PDA 5 . F 324 80
K001 50V ceramic plate ca%acilo{s. 5|%. 118 gg gg? :g gulgggA ‘zi g;;g::" ;g :;g ::gmago 75
EDGE CONNECTORS e R 2R G 7 Total 210, BCRAVES 10 MEI0 a3 MDA 38 A SxBRYSOws2 7
Special purchase of these 0-17 pitch double- K002 Extended range, 22pF to 0-1yF. 330 BCY 70/1/2 14 B’UE :ZO ‘;g 'm:ll:;‘}l]m }ZO *A26 10 x BY 127 80
sided gold-plated connectors enables us to values £4-90 BD t 43 C2 e “ME 1330p b 227 3xC 1060 120
offer them at less than one-third of their KOO3 Polyester capacltors 10 each of these BD 135/6/7 35 oc 35 Lk = 4
original list pricef values 0- 01 0-015, 0-022. 0-033, 0-047, P&P ADD 30p. VAT—PLEASE AOD 8% EXCEPT THOSE MARKED * WHICH ARE 12 .5%.
32 way 72p; 40 way 90p 0-068, 0-1, 0:15, 0:22, 0-33, 0-47yF. 110 EXPORT—POSTAGE AT COST. WHOLESALE AND INDUSTRIAL ENQUIRIES WELCOME. SAE. LISTS.
alto &"Rf’."" f‘:m-’;w,s min 100V type. 10 K & A DISTRIBUTORS, 52 BARKBY ROAD, SYSTON, LEICESTER LE7 BAF. TEL: 0533 609391.
yiar ca|
HEAT SINK OFFER each atl values from 1000pF to 10(5)00pF
Copper TOS sink 17mm dia X 20mm. 10 for Total 130 for £3.75
40p: 100 for £3; 1000 for £25 K005, Polystyrene capacitors, 10 each value
frogv !I'ODFI :;gozo,%(:gp;b E12 series 5%
Byl STORAGE CABINETS
74 SERIES PACK K006 Tantalum bead capacltors. 10 each of
?elecllon of bo;'gs cosganrgag'macnzy gmeza&; 8\36alollowm 0- l 7 56%22" 3512/3 ‘%/4275
4 Ic f 0; al r———_'—'\ . "
forga. oot ol 15/16 22{/12233/10 47/6 100/3. Total 170 3 > Metal Cabinets 12" wide x 53"
tants for £1 T o .
KOO7 Electrolytic capacitors 25V working, == e & r deep, finished blue with trans-
THE NEW 19 78-9 small physical size 10 each of these pogular W S —me .
values: 1, 202 . 10, 22, 47, 100uF. Total .tﬁ =] == (=] parent plastlc drawers.
70 for £3-
K008 Extended range, as above, also inciud- (' 2
GREENWELD ing 220, 470 200 1000NF. Total 100 for sl = Type H No. of Drawers Price
£590 = H
CA TA LOG UE K021 Miniature carbon film 5% resistors. ‘ ] e ‘ij,J {ins) Sm Med Lge
CR25 or similar. 10 of each value from 10R 1118 11 15 2 1 £8-65
FEATURES INCLUDE: to 1M, E12 series. Total 610 resistors. £6.00 - ‘J
° K022 Extendedcrarg’goa. total 850 resistors = 1633 16 30 2 1 £10.95
i from 1R to 10M £8-.
50p Discount Vouchers K041 Zener diodes, 400mW 5% BZYBB.Emg. | % =] 1838 18 35 2 1 £12.9%
i it . Vv —
@ CQuantity prices for bulk ;Saé’s"?:&".;36“&.’2’1";.3207" to 36V. E2 == 2236 22 30 4 2 f£14.75%
buyers K042 As above but 5 of each value £8.70 =3 2260 22 60 - - £14.95
@ Bargain List Supplement TRANSF‘?E"V;SF;? -
. All mains primary: - m P; S i -
@ Reply Paid Envelope ‘OOMA*%P&J: 520590\, ss(}gvagoor?ﬁ, Prices include VAT and Post. Cheque/P.0. to:
b o 5p; 14A m. P: . o o
@ Priority Order Form % {()‘Al\égllf’lsapzftg%es oalztéssgozzég Millhill Supplies (Tools),
= . . V.
@® VAT inclusive prices A £3.90; §3V8 ‘3’53'3%‘2;! (1 £ 35 Prest%n Crown;aergh, Benson,
V S5A .50; 0-22-34- .50;
PRICE 30p + 15p POST 30V 6 300raA twive €250, %/ Type 1838 xon OX9 6SL.
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[ QUARTZ LCD
5 Function

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

£6.65

Guaranteed same
day despatch. .
Very slim, only
6mm thick. 4

e

:

(QUARTZ LCD
7 Function

Hours, mins., secs., F

" month, date, auto
calendar, back-
light, seconds

'STOP WATCH. :
Guaranteed same ";'.. ol
day despatch.

. ("
Very slim, only
6mm thick. =

\ M2

(QUARTZ LCD

11 Function' sum curono

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

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

Stainless steel bracelet - =
and back.
Adjustable bracelet.

Metac Price

£1 2.65 ' Thousands sold!

Guaranteed same day despatch,

M3

 QUARTZ LCD
ALARM 6 Function

Hours, mins., secs., [
month, date, back-

light, 24 hour
ALARM.
Adijustable stainless
steel bracelet.

Only 9mm thick.

£16.65

L

[ QUARTZ LCD
ALARM 7 Function

Hours, mins., secs.,
day, date, alpha day,
back-light, auto
calendar.

Adjustable stainless
steel bracelet.

Only 9mm thick.

£19.65 .

Chronograph with Dual
Time Zone Facility

Constant LCD display of

hours and minutes, plus \
optionat seconds or
date display. plus day
of the week and am/pm
indication.

Perpetual calendar, day,
date, month and year.
24 hour alarm with on/
off indication.

1/10 second chrono-
graph measuring net,
{ap and first and second
place times.

Dual ime zone facility
night light.

Only 9mm thick.

| £27.65

M6

(QUARTZ LCD Alarm }{ QUARTZ LCD Alarm |

Chrono with front alarm

Dual time.

Ten function, 6 digit. i ]
Hours, mins., secs., A
date, day of week, )
stopwatch, split time,  {/fe=
alarm, second watch l
{dual time), back-
light.

£29.65

=

\ M7

([QUARTZ LCD
Alarm Chrono

Ten function, 6 digit.
Hours, mins., secs.,
date, day of week,
stopwatch, split time,
alarm, second watch
{dual time), back-
fight.

FRONT BUTTON
OPERATION.

£29.65

h-Anm

t M8

SOLAR QUARTZ LCD )
Chronograph

8 digit, 11 function.
Hours, mins., secs.
1/100, 1/10 secs.,
mins.

Split and 1ap
modules.

Auto calendar and
back light.

Powered from solar
panel with battery
back-up.

£15.95
X M9

~

?EIKO Alarm Chrono

LCD, hours, mins.,
secs., day of week,
month, day and date,
24 hour Alarm, 12
hour chronograph,
1/10th secs., and

fap time. Back light,
stainless steel,
HARDLEX glass.

List Price £130.00
METAC PRICE

£105.00
! M10

[ SEIKO Chronograph

| M11

LCD, hours, mins.,

secs., day of week, )
month, day, date, .ﬁ
12 hour chrono-
graph, 1/10th secs.
and lap-time.

Back light, stainless
steel water resistant,
HARDLEX glass.

List Price £85.00
METAC PRICE

£68.00

5 m—
)[ SOLAR QUARTZ LCD

5 Function
Genuine Solar

Solar panel with
battery back-up.
Back light and auto
calendar,

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

Quality metal
bracelet.

£ 9.95

Guaranteed same
day despatch.

mANIMEX
Electronic
LED Alarm Clock

Features and Specification:

Hour/minute display. Large LED display with
p.m. and alarm on indicator. 24 Hours alarm with
on/off control. Display flashing for power loss
indication. Repeatable 9-minute snooze. Dlsplay
bright/dim modes control. Size: 5.15” x 3.93"” x
2.36" {131mm x 11mm x 60mm).

Weight: 1.43 Ibs (0.65 kg).

£8.65

Guaranteed same
day despatch.

| M13

(QUARTZ LCD
Ladies Slim Bracelet

5 function.

Hours, mins., secs.,
day, date and back
light and auto
calendar.

Elegant metal
bracelet in silver or
gold.

State preference.

£15.95

Guaranteed same day
despatch.

M14

[ QUARTZ LCD

despatch.
s

Ladies 5 Function
Only 25 x 20mm and i
6mm thick.

5 function. Hours,

mins., secs., day, date

and back light and

auto calendar.

Elegant metal

bracelet in sllver or

gold.

State preference.
£9.95 i
. .
Guaranteed same day

M15

HOW TO ORDER

=

Payment can be made by sending cheque, postal order, Barclay, Access or American Express card
numbers. Write your name, address and the order details clearly, enclose 30p for post and packing
or the amount stated. We do not wait to clear your cheque before sending the goods so this will
not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance,
Battery fitting service is available at our shops. All prices include VAT.

. Trade enquiries: Send for a complete list of trade prices — minimum order value £100.
Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shops: 01-723 4763 03272-76545.

\

CALLERS WELCOME

[ DIGITAL
LED CLOCK

Automatic brightness control. Weekend
alarm cancel.

Features and Specification:

Hour/minute display. Large LED display with
p.m. and alarm on indicator. 24 Hours alarm with
on-oft control. Display flashing for power joss
indicator. Repeatable 9-minute snooze. Auto-
matic brightness control. Weekend alarm cancel.

£10.95

Shops open 9.30 - 6.00.
)

. M16

Metac

ELECTRONICS
& TIME CENTRES

North & Midlands

67 High Street, DAVENTRY

Northamptonshire
Telephone: 03272 76545

R
South of England
327 Edgware Road
LONDON W.2
Telephone: (01} 723 4753




SUPERSOUND 13 HI-Fi MONO
AMPLIFIER

A superb sohd state audio amp-
litier. Brand new components

approx. 13 watts r.m.s.
Into 8 ohms. Frequency
response 12Hz 30KMz
= 3db. Fully integrated
pre-amplifier stage with sep-
arate Volume. Bass boost and

Treble cut controls. Suitable for
8-15 ohm speakers. Input for ceramic or crystal “cartridge.
Sengitivity approx. 40mV for full output.Supptied ready built and
tested. with knobs, escutcheon panel. wnput and oulgoul plugs.
Overall size 3in high x Bin wide x 7}in deep. AC 200/2!

PRICE £16-00 P. & P. £1-20.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200/240V  Mains  operated
Sohd State F.M. A M. Stereo

Lamp Indicator. Built in Pre-
amps with variable output
voltage agéunable by pre-set
control. Max o/p Voltage 600mV R.M.S. into 20K. Simulated Teak
finish cabinet. Will match almost any amplifier. Size 8:in wide «
4in high ~ 94in deep approx.

Limited number only at £28-00 + £1-50 P. & P.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really firsi-class Hi-F1 Stereo Amplifier Kil. Uses 14 transistors
including Siticon Transistors in the first five stages on sach

throughout. § silicon tran- Tsuu"" Covering M.W. A.M. channel resulting N even lower noise level with improved
sistors plus 2 power 1605KHz  V.H.F. F.M. sensitivity. Integrat pre-amp with Bass. Treble and two Voume
output transistors  in pealoonkiz controls. Sultable for use with Ceramic or Crystal cartridges. Very
push-pull. Full wave Bull'-lv\F Fermec rod aeral for simple 1o modity to suit cartridg: 8
-pull. M.W. Fuill AFC and AGC on ] 810 15 oh mj design
rectification. Output AM. and F.M. Stereo Beacon Output stage for any speaker;":gr: o 15 ohms. Coi pact design,

all parts lied ud . high quality ready
dnlled printed circuit board with component -dem-hcanon cinarly
marked. smart brushed anodised alumimum front panet with
matching knobs, wire. solder, nuts, bolis—no extras to buy.
Simple step by step instructions enable any constructor to build an
amplifier to be proud of. Brief specification, Power output: 14 watts

M.S. per channe! into 5 ohms. Frequency response =3dB
12-30,000Hz. Sensitivity better than 80mV Into 1 M(: Full power
=3d8 12-15.000Hz. Bass boost approx. to =12dB

HARVERSONIC MODEL P.A.

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 veproduchon of both music
and speech, with negligible hum. Separate inputs for mike and
ram aliow records and announcements to follow each other.
ull shrouded section wound output transformer to match
gﬂ speaker and 2 independent volume controls, and sep

Treble cut approx. to — 160B. Negative feedback 18dB over main
amp. Power requirements 35V at 1A

Overall size 12in wide X 8In deep X 2}In high.

Fully detailed 7 page construction manual and parts list free with
kit or send 25p plus large S.A.E

AMPLIFIER KIT £14.50 P. & P. 80p

"] input 33p extra)
TWO ZERO bass and treble controls are provided givin 8°°d lift and cut. POWER PA(;( KIT £6.00 P. & P. 35
An advanced solid state general Valve line-up. 2 ELB4s, ECC83, EF86 and EZ80 rectifier. Simple . - PP
purpose mono amplifier Suitable instruction booklet 26p + S.A.E. (Free with parts). All parts sold CABINET £6.00 P. & P. 95p

for Public Address system, Disco.
Guitar. Gram.. etc. Features 3
individually controlled 1nputs {each
input has a separate 2 stage gra amp.). Input 1, 15mV Into 47k.
Input 2, 15mV into 47k (suitable for use with mic. or guitar etc.).
Input 3,200mV Into 1 meg. sultable for gram. tuner, or tape etc.
Full mixing tacilities with full range bass & treble controls. Al
nputs plug nto standard jack sockets on front panel. Output
socket on rear of chassis for an 8 ohm or 16 ohm speaker
Output 1In excess of 20 watts R.M.S. Very attractively finished
purpose butlt cabinet made from black vinyl covered steel. with a
brushed anodised aluminwum front escutcheon. For ac mains
operation 200:240 volts. Size approx 12Lin. wide x Sin high x

separately. ONLY £15.50 P, & P. £1-40. Also available ready
built and tested £20-00 P, & P. £1-40.

STEREO MAGNETIC PRE-AMP Sens. 3mV in for 100mV out.
15 10 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.

SPECIAL OFFER—only CZSOvaaII.'!homs
ordered at one time plus £1-25P. &
Full after sales service
Also avallable ready built and tested €31-25 P. & P. €1-50

Mullard LP1159 RF-IF module 47'0 kMz €2 25 +P. & P.20p. Full
and cor detail
Pye VHF_FM Taner Head covering s£-1oe MHz 10-7 MHz L.F.
output. 7-8V + earth. Supplied pre-aligned, with full circuit
diagram with precision- geared F.M. gang and 323PF + 323PF
rﬁ Tuning gang only £3:15 + P. & P. 35p.

HARVERSONIC STEREO 44

A solid state stereo amphifier chassis. with an output ot 3-4 watts
per channel Into 8 ohm speakers. Using the latest high technology
integrated circuit amphtiers with duilt 1n short term thermat
overload protection. All components including rectifier smoothing
capacitor. fuse. tone control. volume controls, 2 pin din speaker
sockets and 5 pin din tape rec./play socket are mounted on the

770 deep printed circuit pane!. Size approx. 9yin « 2}in « tin max. depth.
Special introductory price £28:00 + £2-50 carriage and Slightly shop sonlgesgslﬁ}wgfkﬁfwnn A for AC Supplied brand new and tested, with knabs. brushed anodised
packing Maqlns or battery use. MW and FM bands. Dynamic M/coll AcLy nittolallowithe ampliNeicioSiReRgiad

speakers, telescoplc aerial and Internal ferrite aenal EarpleCta horizontally or verticallyl at onl €1000 + 80p P & P. Mains
“POLY PLANAR” WAFER-TYPE, WIDE RANGE socket for personal listening. Flnished in uansformer wuh an output o 7V a.c. at 500mA can be

ELECTRO-DYNAMIC SPEAKER
Siza 11*,;!;! X I in X 1¢in deep. Weight 190z. Power handling
peak). Impedance 8 ohm only. Response
40Hz 20KHz, Can be mounted on ceilin s, walls, doors, under
tables, etc, and used with or without baffie. Send S.A.E. for full
details. Onlv £8-40 each + P. & P. {one 90p, two £1-10). Now
available in either 8in round version or 4%)( 81in rectangular. 10
watts R.M.S. 60Hz-20kHZ £5-25 + P. & P. {one 65p, two 75p.).

leatherette.
Size 7*H X 94"W x 470 aggrox. Full guarantaed
Bargain price of only £10-00 + £1-3 5

SPECIAL OFFER

LIMITED NUMBER ONLY
GOODMANS speakers, 64 '-8 ohm, long throw, ceramic magnet,
full range rated 10 watts R.M.S. (when fitted in enclosure).
£4:00 each + 80p. P. & P. {P. & P. on two £1:20)

00 + 40pP. & P. If raqulred Full connection detalls
supphed

STEREO DECODER

SIZE2" - 3" - {" ready built. Pre-aligned and tested for 9-16V neg.
earth operation. Can be fitted to al/most any FM VHF radio or tuner,
Stereo beacon light can be fitted if required. Full detais and
instructions (inclusive of hints and tips) supplled £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 time of press. Subject to
alteration without notice

HARVERSON

A few minutes from South Wimbisdon Tube Station

SURPLUS CO.

{Oept. P.E) 170 MERTON HIGH ST, MERTON, LONOON, SW.19 Tel: 01-540 3985

(Please write clearly)

LTD.
PLEASE NOTE: P. & P. CHARGES
OUOTED APPLY TO U.K. ONLY
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

TOUCH CONTROLLED TRIAC BARGAIN
nu‘L VULTAGE LIGHTING KITS (300W) goov Plastic Case 24
P . e | A
A Lightdimmer with NO knob. Dimming and on/off functions .
T are controlled by touch. Features include: 6.5A with trigger pép
B 8A 30p
# No mains rewiring. 12A 30p
W Easy to build — uses one MOS 1C. 18A 113p
% Switches on to preset brightness. 20A 178p
PRIMARY 220-240 50H2Z. e el switthe e it 5 = 25A 205p
ALTERNATIVE SECONDARY VOLTAGE AND CURRENT from many locations using TDE/K SCR (C106D} SA/400V 54p
AVAILABLE BY SERIES OR PARALLEL CONNECTION kit making 2-way switching easy. Diac 23p
Type |Voltage Curent £ | pp Type | Voltage| Current £ | p/p % PRICE TD30OK £9.67 f
TGP 515 | SATaci|1e| i || aarod b | mmaz 2 e L adie Tl
+ . E P E2 +. .. K
12FEQB | 646 1A EACH|2.10| 60p BOFE24| 24424 | 1.2A EACH|3.08 | 88p TSD300K TOUCH-SWITCH & DIMMER combined. One | o0y Eps
20FEO 646 1.6A EACH|2.74| 70p 80FE24] 24+24 | 1.5A EACH|4.72 |100p touchplate for or/off. Small knob controts brightness. £5.62 Red i 13p (10 for £1.08)
S50FEQ 6+6 3AEACH{325| 70p 5OFE28| 28428 [0.75A EACH|3.25 | 70 TS300K TOUCHSWITCH. Two touchplates. ON/OFF £4.64 Green 23p Yelow 27
6OFECG, 646 4A EACH|3.98| 86p GOFE28| 28428 | 1.1A EACH|3:98 | 85p TSA300K AUTOMATIC. One touchplate. Preset time delay | DL727 .5* display £1.6
o6re0a| 9+9 | 0.3aEACH|158| 50p 8OFE2B| 28+28 | 1.4A EACH[4.72 |100p off variable 2 secs to 3} mins. £4.64 LCD 5 4ulgu 6813
OBFEO9| 9+9 | 0.5A EACH|1.90| 50p 20FE30| 30+30 |0.35A EACH|2.74 | 70p LD300K LIGHTDIMMER. £3.24 NE555 31,, (4 for £1.08)
Joroa| 919 | IAEACHI374| 706 || BOFE30 30+30 | 1A EACH 388 agb METER/THERMOMETER KIT IRCEISERRatars
E + G P 0+ g P
SoFEon| 949 | 25AEACH(328| 700 SOFE30| 30+30 | 1.2a EACH|4.72 [100p OIGITAL VOLTMETER KI M3 temeeratizlcortoly
+ . P XS i
MULTI-TAP RANGE, VOLTAGE r- Based on the 7106 single 2; g 3123(4) ggg:‘!
06FE1212+12 [ 0.25A EACH[1.58 [ 50p AVAILASLE 3,4, 5, 6, 8, 9. 10, 12, 15, 18, il £ 143 1 44 Jaddohd IC 33 diglt DM, the NID3AE #1084
BFE12|12+12| 0.3A EACH|1.90| 50p 12-0:13 OR 16.0-15 et oLr 105 DVMIC  £8.10
12FE12(12+12| O0.SAEACH|2.10| 60p 20FE30[0:12:15) 14 Kit contains a PC8, re- NGO 70
R e O 2
1 +1 H|3. Op - sets, I.C. and 0.5" liquid
60FE12[12+12| 2.5AEACH|3.98| 85p 60FE36) 54,30 | 2A 4.78 | 85p crystal display. Com- 553815 ;;:
80FE12(12+12| ~ 3A EACH|4.72|100p 80FE38 0514?52)5 3A 5.95 |100p ponen:’sla!: aLso !nt;uc:l:ﬁd RINT KIRENS
OBFE15| 16+15 EACH|1.58] 50p 0-12-16 10 enable the basic DV.M.
O8FE15 | 15+15( 0254 EACH|1.90] 50p || 'O0FE40|™4730 | 4A 7101180 kit to be modified to
2FE16| 15+15 EACH|2.10| 60p a Digital Thermometer TRANSFORMERS
20FE15| 15415 0.6A EACH|[2.74| 70p CENTRE TAP sEcONDARv using a single transistor
50FE15(15+15| 1.8A EACH|3.25| 70p FEOB) 6-0-6 CH|2.10, 60p as the sensor. Requires Standard 240V mains primary
60FE15|15+15| 2A EACH|3.98| 86p FEO9| 9-0-9 1A EACH 2.7a | 70p 194 100mA secondary
BOFE15|15+15|  3A EACH[4.72|100p FE12]12-0-12] 1AEACH(2:80| 70p ERZANSEgsUrply (RS & a2
FE15|15-0-16] 1AEACH|3.25| 70p battery). 6-0- 92p
06FE20| 20+20( 0.15A EACH| 1.58| 50p FE20(20-0-20| 1A EACH|3.25| 70p ONLY £23.75 9-0-8v 97p
08FE20| 20+20| 0.2A EACH|1.90| 50p 60FE52|26-0-26| 1A EACH [3.98 |100p 5 12-0-12v 102p
12FE20 [ 20+20 | 0.25A EACH|2.10[ 60p 60FE28(28-0-28 1A EACH [3.98 |100p
20FE20| 20+20| 0.5A EACH[2.74[ 70p 60FE60(30-0-30| 1A EACH [3.98 [100p
50FE20|20+20| 1.2A EACH|3.25| 70p 100FE26[26-0-26] 2A EACH [5.15 [116p
60FE20 | 20+20| 1.5A EACH|3.98| 85p 100FE30{30-0-30| 2A EACH [6.15 |115p Switches any appliance of up 1o 1KW on and off at
80FE20{20+20| 2A EACHI4.72100p 100FE36]36-0-36] 2AEACH|5.15 |[116p preset times once a day. KIT contains: AY~5-1230
CHARGER TRANSFORMER Clock/Appliance Timer 1C- 0.5 LED display,
48FE12 10-6-12 4A 3.25| 70p A"; %OHEOD EUDIOICROSS) O\BE;GCOQBSD mains supply, display drivers, switches, LEDs, triac,
66FE1210-6-12 5A 4.00| 85p FEO3 O.3mH 0.26| 20p complete with PC8s and full Instructions. £16.09
70FE120-6-12 6A 5.101100p FEOS| 0.5mH 030 20p White box {56 x 131 x 71mm) —drilled  £2.70
0B8FE24 | 24424 | 0.15A EACH|1.58 | 50p FE10( 1.0mH 0.60| 25p - undrilled £2.38
12FE24 |24+24 | "0.2A EACH|2.10| 60p £26| 2.0mH 078! 30p Ready built £24.30
TRADE ENQUIRIES PAYMENT TERMS: A
g BOVE PRICES INCLUDE V.A.T.
;Lg%%an]LQECTR'C WELCOME C.W.0. Cheques, Quantity discounts on request. Add 25p postage and packing. Callers by appointment only to:
VESTCLIFF-ON-SEA PLEASE ENQUIRE Postal Orders
WESTCLIFF-ON-: FOR OTHER TYPES Please Add 8% VAT T.K. ELECTRONICS (PE) 106 Studley Grange Road, London, W7 20X,
ESSEX. 0702-613314 f
NOT SHOWN After post & packing. 01-579 9794
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SAXON ENTERTAINMENTS

STANDARD CENTAUR 100W
£249 +C°" e Deposit £57, ] 2

12 months @ £22 23 or 24 months @ £12.73

SUPER CENTAUR 200W

£299 +C°" - Deposit £68.] 2

12 months @ 526.41 or 24 months @ £15.11

With Twin 200 Won

£389 +$/?G£IS Deposil £87.32

12 months @ £34.02 or 24 months @ £19.47

GXL 200W

£4] 7 +C°" £15 Deposit £93.56

12 months @ 536 36 or 24 months @ £20.81

CUSTOM CENTAUR 400/600W

WITH FOUR PDF 100A BINS
+Carr

£699 :var pepost £155.52

12 months @ £60.54 or 24 months @ £34.66

GXL WITH PDF BINS

CENTAUR 21

STEREO DISCOS

C/W LIGHT SHOW & DISPLAY
TWIN LOUDSPEAKERS & LEADS

100W-600W

%

DEPOSIT
CREDIT
TERMS

6XL + PDF BINS

* 2 Yeor warranty
* Full Mixing+Crossfade+ Mic/Tape Inputs
* Headphone & Cue Light Monitoring

* 4 Chonnel Soundlight + Display

JUST PLUG IN AND GO!!

SEND TODAY FOR YOUR FREE BROCHURE

* FullRonge Bass/Treble Controls + MicTone

P.A. & DISCOTHEQUE

EQUIPMENT AT
INCOMPARABLE PRICES

MINI DISCO 100 WATT

MONO SYSTEM WITH LOUDSPEAKERS

£179.50:% ™ oees £42.06

& VAT

12 months @ £16.43 or 24 months @ £9.43

P.A. SYSTEMS

2 YEAR GUARANTEE

100 WATT

+Carr £15 £] 59 90

& VAT Deposit
12 months @ £14.77 or

24 months @ £8.48 £37.89

% Four Mixing Inputs
% Bass & Treble Controls
# Twin Piezo Horn Columns

w0 wan £249.00

+Carr €15
Deposit

& VAT
12 months @ £22.23 or

2months @ £12.73  £57.12
AMPLIFIER UNITS ONLY

AP100 AMPLIFIER AP200 AMPLIFIER

£49.50 +Corrs150 £89.50 +Corr £1.50

* 4 Mixed Inputs * Six Mixed Inputs

t Boss/Treble Controls % Three Sets Bass/Treble
Vynide Cose * 200 Watts Output
100 Wotts Output * Slave Socket

SAXON KLAXON

UK Police Howaii 50

US Police Destroyer SRRV

SIMULATOR

Four Sirens in Ry
one package £17.50 ———=20
Individuol Sirens £7.50

Add o new dimension 8
to your disco with
this press button effect unit

Insert between mic & amp £7.50

SAXON SMASH |PLUTO
a2 |PROJECTORS
oo g

. M WA
RS (INC WHEEL |

k. —

P5000 £89.50

250 watt Q.. inc Cassette/Wheel
[Full ronge of wheels — osk for list)

ELECTRECT MIC DI501£18.50*
TOP QUALITY UNIT

ECM105 LOW COST ELECTRETES .00*
CONDENSER MIC

MELOS CASSETTE ECHO-
REVERB UNIT — Twin input
VARIABLE SPEED & DEPTH

£65.00

Availoble com,

comrols excep!

SA308 8 ohms 30W 45V £10.75*
Supply for 2 modules £11.90*
SA604 4 ohms 50V £14.50

Supply for 1 or 2 modules £14.95 COMPLETE
SA608 8 chms 60W 65V £15.50 MIXERS
Supply for 1 or 2 modules £14.95 {with case)
SA]?OA 4 ohms 120W 75V £17.50 Mono mains
Supply for 1 module £14.95 £45.75
SA1208 8 ohms 120W 95V £21.00 Stereo moins
Supply for 2 modules £24.75 £63.75

as an easy to connect module with ol

- full instructions supplied.

FEATURES INCLUDE:

Twin Deck ~ Mic & Tope Inputs — Wide ronge
boss & treble controls — Full heodphone
monitoring — Crossfade — Professional stan.
dord performance.

DISCO MIXERS D.lY.
g’g‘gﬂﬁﬁk MODULES ~COMPLETE OR MODULAR MODULES FOR
O Short/open circuit proof % 0 m s & | P A, SYSTEMS
(@] Tc'p grade somponen's (2] Q O 006006 & © Q| MONO/STEREO
shady MONO OR STEREO WITH AUTOFADE | Input Modules

£6.50
Stereo PCB only £10.50
Mano C/W
Front ponel £9.50
Stereo C/W
Front panel £13.75
Mixer/Monitor Modules

Mono PCB only £6.50
Stereo PCB only £10.50

plete and ready to plug in or Mono PCB onl(y

t monitor switch alreody fitted

MODULES Mono C/W

Mono module £27.50 Frant panel £9.50
Stereo module £37.50 Sterea C/W

Panel £3.95 Front ponel £13.75
Kit of knobs/

sockets etc £5.50 fowverlsunplvitopsily

send for full details.

9
L,

SOUND-TO-LIGHT UNITS

88688
of—"

Make
2= | yourown
mixer
o [ Mono/ Y]
L, S'E'e;O 3 CHANNEL - 3kW
:hz:;els O Operotes from 1 W upwords £29.50
— acceptall | O Boss/middle/ireble/moster  + €1 corr
ey inputs controls complete
1 available
M “ohcs | Module only £19.75  Ponel £2.95
| w2z { onlyar 4 CHA
| complete | 4 kw SOUNDI.ITE SEQUENCER (illus}
g a1 on fron
panels £39.50 Corr 1

O Dimmer on each chonnel

O Automatic sound light level

O Logic circuitry throughout

Module only £26.75 Ponel £2.95

MOTOROLA PIEZO HORNS £4.50. YESH

FUZZ LIGHTS Red, Blue, Yeliow, Green £22.80

HEAVY DUTY SPOT BANKS —
MATCHES LOUDSPEAKERS

3 way 600W £35.50 4 way 800W £39.50 Carr £2

100W SPOTS
Red — Blye — Amber — Green £1.50 ea.

CABINET FITTINGS

1Q1 Vynide 50" wide £3.50m

Kick-res grille 50" wide wide £3.50m

Netlon kick proof 24” wide £3.50m
Carners/feet/recess plotes 15p ea. Recess hondle 45p
Bor hondles £2.50 Jack plugs/sockets 25p

LOUDSPEAKER CABINETS —
COMPLETE WITH LEAD:!
O Fitted with 100W 17,000 Gouss drivers
O Rugged cabinets with aluminium trim — block vynide etc
O Lifetime guarantee on moin drive unit
Standord 100W 1 x 12 (48 x 41 x 24) £39.00
Corr £3 Deposit £9.36
Lorge 100W 1 x 12 |65 x 48 x 24) £49.50
Carr £3 Deposit £12. 70
P.A. 1 x 12 (+ 2 Piezos) (80 x 38 x ug £66.5
Corr £3 Deposit 515.82
P.A. 2x 12 200W (100 x 38 x 24) £99.00
Corr £3 Deposit £20 92
Disco 2 x 12 200W {80 x 63 x 24) £85.
Corr £3 Deposit 219.80
£95.00
Corr £3 Deposit £20.60
PDF100 Reflex Bin — Twin Horns — Integrated Slave
Amplifier — Accepts mono or stereo signals
a Use with all types of mixer

3 Pan ond volume controls
£130 Corr £3 Deposit £28.40

PDF reflex bin (80 x 40 x 41)

0O Send for detoils

All prices subject to 8% VAT except where asterisked
{12}%) Shop premises open Tues to Sat 9 am -~ 5 pm
Lunch 12.30 - 1.30 pm Mail order dept open Mon to Fri
10 am - 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 Barcloycard Number
NOT THE CARD.

By Phone You may order COD, Access or Barclaycord.
Post & Packing 50p on all orders except where stated.

By Post

SAXON ENTERTAINMENTS
327 Whitehorse Road, Croydon, Surrey.
Large SAE Please

All Enquiries Brochures on request

MANCHESTER DISCO CENTRE, 237 DEANSGATE, MANCHESTER
CALLERS ONLY - {061} 832 8772 - COMPLETE UNITS ONLY
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$450

phase lock-loop

£23-24
+ 40p p&p
+12;% VAT

The 450 Tuner provides instant programme sefectiol

FREQUENCY RANGE 88-108 Mh2

SENSITIVITY 30uv
STEREQ BANDWIDTH 250 kHz
FM TUNER SPURIOUS REJECTION 50 dB
Fitted with SELECTIVITY & 400 kHz 55 dB iE,

AUDIO OUTPUT (22-5 kHz devialion) 100 mV

STEREQ SEPARATION 30 dB
SUPPLY REQUIREMENTS 20 to 30V (30mA mar)
AERIAL IMPEDANCE 15 chms

OIMENSIONS 240mm - 110mm » 32mm

MAGNETIC CARTRIDGE
PRE-AMPLIFIER

£2.98

+35p plp
+ 12i% VAY

Enjoy the qualily of a

magnetic carlridoe with your

existing ceramic equipment using

the MP A 30 which is a high quality pre-

amplifier enabling magnetic cartridges to be used where facililies
exist for the use of ceramlig cartridges onty.

SENSITIVITY 3 5 mV for 100 mV output

n at the touch of a button ensuring accurate tuning of 4 pre-selected

stations, any of which may be altered as often as you choose, simply by changing the settings of the pre-set controls.
Features include FET input stage. Vari-Cap diode tuning. Switched AFC LED Stereo indicator.

INPUT IMPEDANCE

EQUALISATION Within + 1 dB from 20 Ht to
kH2
50 K ohms

The Stereo 30 comptises a complete stereo pre-amp

mounting brackets.

s o OUTPUT POWER 7 Watts RMS SURBLY, 18 to 30 V—re earth
tel‘ﬂo 3 ﬁ LOAD IMPEDANCE 8 ohms DIMENSIONS 110 - 50 - 25mm (inc DIN
(o”plg*[[ ﬁb TOTAL HARMONIC DISTORTION Less than 5% (Typically 3%) gocet)

DIO FREQUENCY RESP ONSE 50 Hz to 20 kHz & 3dBs
CNASSIS TONE CONTROL RANGE £ 12 dBs at 100Hz and 10kHz PA1 2 .
£19.18 SENSITIVITY 190 mV for full output £7.78
=25 . o INPUT IMPEDANCE t M ohms STEREOQ i 4R + 35p p&p
B ‘,i",.‘"’ va'r P e irhals ] TRANSFORMER REQUIREMENTS 22 V. A.C. rated at 1A PRE-AMPLIFIER +12;% VAT

DIMENSIONS

{Less gontrols and panel) 200mm - t30mm - 33Imm

lifier, power amplifiers and power supply. This, with only Ihe addition

of a transformer or overwind will produce a high quality audio unit suitable for use with a wide range of inputs i.e. high
quality ceramic pick-up, stereo tuner, stereo tape dech etc. Simpie to install, capable of producing reaily first class results,

The PA12 Stereo Pre-

Amplifier chassis is designed and recommended for use with the
AL 20/30 Audio Amplifier Modules, the PS12 power supply and the
T538 Transformer. Features include on/ofl volume., Balance, Bass
and Trebie controls. Complete with tape output.

FREQUENCY RESPONSE 20 H2-20 kHz (—3dB)

this unit 1s supplied with full instructions, black front panel, knobs, main switch, fuse and fuse holder and universal

BASS CONTROL + 12 dB at 60 H2

AL6O
AUDIO
AMPLIFIER
MODULE

15 Watts RMS

£469 + ¥p pkop

+ 12{% VAT

This high quality audio amphfier module is for use In
to 25 RMS with distortion levels below 0 1%

TREBLE CONTROL + 14 dB at 10 kM2

OUTPUT POWER 25 Watts RMS INPUT IMPEDANCE ___ 1 Meg. ohm

by e INPUT SENSITIVITY 300 mV

LOAD IMPEDANCE 8-16 ohms CROSSTALK —60 dB

TOTAL HARMONIC DISTORTION Less than 1% (Typically 06%)] S/CNAL/NOISE RATIO 65 dB ¥
FREQUENCY RESPONSE 20 Mz to 30 kHz - 2 dBs OVERLOAD FACTOR + 20dB

SENSITIVITY 280 mV for Tull output TAPE OUTPUT IMPED ANCE 25 K ohms

MAX. HEAT SINK TEMPERATURE 90°C DIMENSIONS 152mm » 84mm . 25mm
DIMENSIONS 103mm - 64mm - t5mm

audio equipment and slereo amplifiers and provides output powers up

QUTPUT POWER 35 Watts RMS

AL80

SUPPLY 40-60 V

AUDIO LOAD IMPEDANCE 8-16 ohms
AMPLIFIER TOTAL HARMONIC DISTORTION Lessthan 1% (Typically 06%)
MODULE FREQUENCY RESPONSE 20 Hz to 30 kHz ¥ 2 dBs
£7.34* SENSITIVITY 280 mV for full output

A MAX. HEAT SINK TEMPERATURE 90°C
+ 15p p& E .
iy .;\3‘% DIMENSIONS 103mm - 64mm - 15mm

The ALB0 1s similar in design to the ALS0 above and
distortion levels below 0 1%

is of the same high quality but provides output powers up to 35W with

AL250 125w rus.

PS12 POWER SUPPLY MODULE

Power supply for AL20A-30A,
PA12, 8450 etc.
Transformer T538. ’ "

Input A.C. Voltage 15-20V. i

Output D.C. Voltage 22-30V Py
approx. (Dependent upon

input.)

Qutput Current 800mA i
maximum, ¥

Dimensions 60 x 43 x 26mm.

£1-90

+123% VAT + 35p p&p.

OUTPUT POWER 125 Watts RMS continuous

-BP124 SIREN ALARM

£17.82*

+ 66p p&p + 0% VAT
This unit, designated AL250, 1s a power amplifier providing an output of up to 125W RMS, into a 4 ohm load.

OPERATING VOLTAGE 50-80 V
POWER ER LOAOS 4-16 ohms
L FREQUENCY RESPONSE 25 Hz 20 kHz measured
e at 100 Watts
- SENSITIVITY FOR 100 WATTS
- | _O/P AT 1 kH2 450 mV.
INPUT IMPEDANCE 33 K ohms

TOTAL HARMONIC DISTORTION
$0 WATTS into 4 ohms 0-1%
S0 WATTS into 8 ohms 0 06%

MODULE

American Police screamer
powered from any 12 volt supply
into 4 or 8 ohm speaker,
Ideal for car burglar alarm, s
freezer break-down, and NN
other security purposes. 2k

ONLY £3:50

+ 8% VAT + 35p p&p.

AL30A 10w

AUDIO R.M.S.
AMPLIFIER

MODULES

£3 79 + 35p php
+12{% VAT

MAXIMUM SUPPLY VOLTAGE v

POWER OUTPUT for 2% THD 10 Watts RMS

TOTAL HARMONIC DISTORTION Less than 25%

LOAD iIMPEDANCE 8-16 ohms

INPUT IMPEDANCE 100 K ohms Z

FREQUENCY RESPONSE 50 Hz-25 kHz + 3 dBs

SENSITIVITY 75 mV for full output

DIMENSIONS 74mm - 63mm < 28mm

MAG0 HI-FI AMPLIFIER KIT

Bulld you own top quality amplifier, save Joursell pounds. The
M AG0 kit comprises the following Bl-kits modules, 2 » AL60 amps,
1 x PA100 pre-amp, 1 =~ SPM80 stab. power supply, 1 ~ BMT80
trans!. giving 15 watts RMS per channel STEREO. All moduies
covered by the BI-PAK satisfaction or money back guarantee.
Details of the above modules are in this ad

Price £32 00 + 121% VAT + 82p php.

These low cost 10 watt modules offer the utmost In rehablhlv and performance, whilst being compact in size.

SPM80

STABILISED
POWER SUPPLY

£4-40 + 350080

+ 12} % VAT

protection.

Designed to power two ALEOs at 15 Watts per channel s

INPUT A.C. VOLTAGE 33-40V

OUTPUT O.C. VOLTAGE 33 V nominal

QUTPUT CURRENT 10 mA-1'5 amps

OVERLOAD CURRENT 1-7 amps approx.

TC60 KIT

A b flully designed TEAK WOQOD veneered cabinet
to put the professional touches ta your home built amplifier. Full
set of parts Incl. Front & Back Panels, Knobs, Chassis, Fuses,

Sockets, Noen, etc. |deal for the MAED. Size: 425mm - 290mm »
95mm.
Price £19-95 + 121 % VAT + 86p pdp 1

DIMENSIONS 105mm - 63mm » 30mm

full short circult

b ly. Circuil Techni includ.

PA100

PRE. AHPI:::;%"‘}S@*‘

£16-05.

+ 40p p&p
+12;% VAT
A top quahty stereo pre-amplifier and tone control

two filters for high and low frequencies

FREQUENCY RESPONSE 20 Hz to 20 kH2 = t dB

TOTAL HARMONIC DISTORTION Less than 1% (Typically -07%)

100 mV/100 K ohms ) For an
100 mV/100 K ohms I output
3-5mVv(50 K ohms | 250 mV

SENSITIVITY 1. TAPE
INPUTS 2. RADIO TUNER
3. MAGNETIC P.U.

Within + 1 dB from

EQUALISATION
20 Hz to 20 hH2

BASS CONTROL RANGE + 15 dBs at 75 Hz

TREBLE CONTROL RANGE + 10-20 dBs at 15 kHz

TRANSFORMERS

7538 For use with $.450 AL30A MPA30

Order No. Price: £3-20 + 55p p&p + 123 % VAT
T2050 For use with Stereo 30

Order No. 2050 Price: £3-25 + 55p pdp + 12§% VAT
BMT80 For use with AL60 SPMB80

Order No. 20 Price: £5:40 + 86p p&p + 12;% VAT
BMT250 For use witly AL250

Order No. 2035 Price: £6-35 + £1-10 pdp + 12}", VAT
2040. For use with AL6O

Order No. 2040 Price £5-20 + 80p p&p « 12}% V.AT.
2041.Foruse with ALBO, AL120 and AL250

Order No. 2041, Price £6-BO + 86p p&p + 124% V.AT

SIGNAL/NOISE RATIO Better than 65 dBs (All Inputs)

INPUT OVERLOAD Better than 26 dBs (All inputs)

SUPPLY 20 to 40 V

DIMENSIONS 300 » 90 « 33mm (less controls)

unit, the PA100 id hensi lution to the front end

a
requirements of stereo amplifiers or audio units. The six nush button selector switch owes a choice of inpuls together with

* back panel. o/n 140. £7.00, + 2}

CASES
TEAK 30. 32 x 23 x 8cm, designed mainly for use with our stereo 30
Audio System but has proved very heipful to home constructors. Fitted
\;Vé"\ solid uncut front and back. o/n 139. £5-95. + 124% V.AT. p&p
P.
TEAK 60. 42 x 29 x 9cm, for use with ALBO/MKEO Audio Kit. Usetul
for the home constructor requmnq an amplifier sleeve - has no front or
% V.AT.p&p 85p.
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Professionals and Enthusiasts from BI-PAK

AL120

AUDIO
AMPLIFIER
{With integral
heat sink and
shon-circuit
protectionl.

£11.95

+B%V.AT.P. &P 35p

with distortion levels below 05%. ideal for domestic use.

ponents ensure Continuous operation at high output tevels.

OUTPUT POWER 50 watts A.M.S.

SUPPLY 70 Waus
LOAD IMPEDANCE '8-16 ohms
TOTAL HARMONIC DISTORTION  05% Max. (Typically 02%)
FREQUENCY RESPONSE$1dB  25H2-20kHz
~ SENSITIVITY o 500mV
MAX HEAT SINK TEMP. 45 deg. C
DIMENSIONS 192 x 89 x 49 mm

ADAPTORS

AC-DC enables a large range of battery powered radios, recorders,
catculators to be run off the mains. {220-240v AC) Swjichable for 6
7.6 or 9 volts. Current raung 2.500mA. Polanlr reversing switch.
Universal plug incorporated. o/n 137 £3.60. + 125% V.A.T. p&p 35p.
DC DC for use in all cars. boats etc.. with pos. or neg. earth lor a
regulated output nf A, or 9 volts DC at 1A max. For radios.
recarders etc.0/n138. £2.80. + 12 % VAT plp 35p.

Introduced to fulfill the demand for a fully protected power amp.. capable of driving high quality speaker systems at up lo S0w..

Discos. P.A. systems, electronic organs etc. The generously rated com

SPM 1 20 STABILISED POWER SUPPLIES

SPW120/45
SMP120/55
SMP120/65 Y

£5-80
+12}% VAT
P.& P. 35p

SPM120 is a fixed voltage stabiliser available with an out

AW e

AC INPUTS
SPM120/45
"~ SPM120/56
SPM120/66
OUTPUT CURRENT 2.5
“RIPPLE 14 100mV
2A150mV

CROSSOVER NETWORKS

2-WAY channels for high and low frequencies to correct speakers -
high to tweeters, low to woofers. Comnlele with instructions. Fre-
quency: 3.000Hz.o/n 1304.€1.10. + 123% VA T. p&p 35p.

2-WAY tor 8 ohm speakers up to 30 watts. Frequency: .3KHz. o/n
1905. £1.65, + 12}% V.AT. p&p 35p.

3-WAY lor 8 ohms speakers up to 30 watts. Frequency: BOOHz and
4.5KHz.0/n 1906.€2.95. + 12 }% V.A.T. p&p 35p.

put voltage of either 45v, §5v. or 65v. Designed primarily for use in audio

applications, the stabiliser which provides output currents up to 2.5A., operates direct from a mains transformer requiring only the
addition of 2 Electrolytic capacitors to complete the s/c protection.

GE100 Mk2.

10 CHANNEL MONOGRAPHIC
EQUALISER

£20.00

+123% VAT,
P.&P.35p

Only 155mm x 6Smm x 50mm including the 10 x 10
positioned above the circuitry. In the frequency range of 3
which has its frequency marked on the circuit board. The

Control Range +12dB
T)ynamic Enge 110d8
Maximum Qutput +1 Sdi
Frequency Response 30H1-§0KH1 {+ ldé)
B 6uwev Supply 15-0-15v.
Voltage Handlmg Input ~ 3vAMS. E
THD. “006%

K 1in slider potentiometers and knubs which are mounted on a board
1Hz to 20KHz2 you can cut and boost +12dB with the 10 sliders. each of
GE 100 has numerous uses including mixers, P.A. systems and discos. It

will also greatly improve the sound reproduction of your existing audio equipment. Power Supply for GE 100. o/d SG30 £3.80.

VPS30

REGULATED VARIABLE
STABILISED POWER SUPPLY

£7 60 +8% V.AT.

P. & P. 36p

or Iti ates

AC Input Maximum 25v
Vullage Regulahon 2-30v
Regulaled Current 0-2A

lncorporahng short circuit protection

Th-s NEW versahle Regulated Variable Slablllsed Power Supply with short circuit protection and current limiting. is a must for all
voltage from 2v 30v. with a current limiting range of 0-2A With this module
there is no need to build a separate power supply for each of your projects. with the simple addition of a transtormer (o;d 2033},
O-1ma (o/d 1310 or 1305). plus a suitable shunt, a voltmeter (o/d 1311 or 1306), a 470chm pot (o/d 1896). a 4K7 pot {o/d
18991, it can be used again and again as a self-contained bench. power supply, eliminating the use of batteries and thus saving

K it

£16.55

“12§% VAT,
P.& P.40p

AL250 amplifiers.

££°s
FREQUENCY RESPONSE 20Hzt0 20kH1 x 1dB
PAZ 0 0 “TOTAL HARMONIC DISTORTION Less than 1% (Tyj (Typlcally 70%)
STERED “SENSITIVITY I.TAPE | 100mv/100 K ohms  For an
PRE-AMPLIFIER INPUTS 2. RADIO TUNER 100mV/100 K ohms  output
3. MAGNETICP.U.  3.5mV/50 K ohms 500mv

EQUALISATION Within + 1dB from

20Hz 10 20kHz
+ 15085 at 75H2
+ 10-2008s at 15kHz
Better than 65dBs (Al inputs)
Better than 2dBs (All inputs)
3510 706v [

"BASS CONTROL RANGE

 TREBLE CONTROL RANGE
| SIGNAL/NOISE RATIO
CINPUT OVERLOAD

“SUPPLY -

DIMENSIONS

MICROPHONES

DYNAMIC CASSETTE

For equipment requiring a high quality microphone. Sturdy. salid

maulded body in black with neat chrome sufround. Pick-up pattern is

omnidirectional. On/O#f switch, 1 metre of tough lead with floating 2 5

and 3.5mm plugs Malchmg moulded strut. Impedance: 200 ohms.
90-10.000Hz Size: 20mm dia x

120mm. o/n 1326 £160 + 12 "”.VA T.p&p 35p.

DYNAMIC MICROPHONE

Superior quality portable cassette recorder mike with built-in remote
control switch and lead fitted with §-pin 240° DIN plug lremote
switchl and 3-pin DIN plug Imicrophonel. Provides a direct replace-
ment for those supplied with recorders. With detachable stand.
Omnidirectional. Impedance: 200 ohms. Frea. response’ 100 to
10.000Hz. Sensitivity” 79dB°at 1.000Hz. o/n 1327. £2.65. + 12}'%,
V.AT. plp 35p.

RE - 317: DYNAMIC MICROPHONE

Highty sensitive, high-grade desk or hand mike suitable for use with
many popular cassette decks. Incorporates On/Off switch and 1 metre
lead with moulded standard jack plug. Complete with desk stand
Omnidirectional. Impedance: 5.000 ohms. freq response: 100 at
12.000Hz2. Sensiuvity: (- 7dB at 1.000h2). o/n 1336. £4.00. + 12}%
V.AT. pp 35p.

OMNIDIRECTIONAL CARDIOID

Powered by a !}v battery located within the aluminium body. Satin
silver finish wclg front disk protection to the diaphragm housing.
On/Off switch, Also with ‘Busby’ type windshield. U™ bracket and
stem and extremely supple cable. Consumption: 0.2mA from l;v
battery providing approx.. 8-10,000 hours continuous life. Impedance:
600 ohms Sensitivity; 70dB. Frequency: 30-16,000Hz. Size: 23mm
dia + 267mm. 0/n 1329.£12.80. 12}% VA T. p&p 35p.
UNIDIRECTIONAL CARDIQID

Dual imp 600 and 50.000 ohms. Response $0 1o 14,000H2.
Sensitivity 54d8 at 50K/ohms. Size: i dia x 63" long. Weight
approx.. 190gm. o/n 1328.€10.95. « 123% V.AT. Dgp 35p.

STANDS

GOOSENECK CHROME FLEXIBLE HOLDERS

Length 320mm. o/n 1333.€2.40. + 123% V.A.T. p&p 35p.

Length $16mm.o/n 1334. £3.40. « 123% V.A.T p&p 35p.

FLOOR STAND Heavy chrome. Stow-away feet with rubber ends for

maximum stabihty. Draws to @ height of 5’ maximum. o/n 1335, +

£9:50. 124% V.AT. p&p 85p.

BOOM ARM for use with the above stand. Heavy chromed metal, it

gi(v’/es 30" reach from the stand. o/n 1337 £9.20. + 12}% V.AT. p&p
p.

WINDSHIELD COVERS

0/n 1331 Medium per pair €1.20. » 12}% V.AT. p&p 35p.o/n 1332
Large per pair €1.80. + 123% V.AT. p&p3 P.

300 x 90 x 33mm [iess controls)

The PA200 is basically our popular PA 100. Modifications have been made to make it compatible with the higher output AL120 and

HEADPHONES
A top quality headphone with cushioned earpads and
headband geparaw balance/volume connols S(ereo
or Mono switch. | dance: 8 ol 0-
18.000Hz.0/n 884.£8. 70 + |2 bVAT p&p 70p.
A brilliant compromise belwe;n price and perfor-
mance. Superb slereo reproduction for the
newcomer to Hi-Fi. Impedance 8 ohms. Frequency:
gO-ISAOOOHt. o/n885.£4.40. + 12 % V.AT. p&p
Op.

BIB
HI-FI ACCESSORIES

Parallel Tracking GROOV KLEEN

The very latest in automatic record cleaning. Desig-
ned to suit all modern single play decks. Simple to fit,
it is extremely efficient. Complete with two types of
base and three height extensions. o/n 8101. £3.68.
+ 8% V.AT p&p 35p.

Cassette Tape Editing Kit

Enables cassette tapes 10 be edited and jolned easil
qutckly and accurately. Kit comprises: Tape Spl-cerl
{3.2mm). 2 Precision Tape Cutters. Tape Piercer.
9 Seif-adnhesive Labels. Reel of Splicing Tape. 3
Winders and removers and instructions, all in a
handy wallet. 0/n 811.£2.40. + V.AT. p&p 35p.
GROOV-STAT

The BiB Groov-Stat static reducer neutralises the
static charge on recards and other plastic surfaces.
o/n 8103.85.45. + B% V.AT. p&p 35p.

Cassette Head Cleaner

Essential for cleaning of tape heads, capst and

METERS

Miniature Balance & Tuning Meter

Miniature moving-coil meter for stereo balance
indicator. tuning indicator for FM or simitar
application. Pointer at centre indicates zero or null
position. Robust construction. Sensitivity:
100- 0- 100MA. Dimensions: 23 x 22 x 26mm.
0/n1318.€1.95 +8% V.AT. p&p 35p.

ey
- R
.

Balance and Tuning M
Clear view edgewise meter. Centre zero
application. Sensilivily 100 0-100UA,
Dimensions: 45 x 22 x 34mm. o/n
1319. £2.00. QB'X,V AT, p&p 35p.

Miniature Level Meter

Maving coil, for accurate tevel indication for tape
recorders. amplifiers etc. Neat design. rugged con-
structian  will withstand five times rated value.
Sensitivity: FSD: 200UA. OdB8. 130UA. Dimen-
sions: 23 x 22 x 26mm. o/n 1320. £2.80. +8%
V.AT. p&p 35p.

Vu Melev
d -20 to +3 and 0-100%. making it suit-

rollers. Pack contains Tape Head Applicator and tape
head polisher tools. Plus bottle of speciat formula
cleaning fluid and full instructions. o/n 832. £0-64. +

able for use as a recording level meter or 3s a

power output indicator. Sensitivity: 130uA.
Dimensions: 40 x 29mm. o/n 1321. £2.00. 08%
V.AT. p&p 35p.

124% V AT. p&p 35p.

AUDIO LEADS

107 EM Indoor Ribbon Aerial £0.60°
113 .5mm Jack plug to 3.5mm jack plug. Length t.5m £0.75°
114 5 pin DIN plug to 3.5mm. Jack connected

to pins 3&5. Length 1.5m £0.85°
1156 § pm DIN plug to 3.5mm. Jack connected

10 pins 1&4. Length 1.5m £0.85"
116  Car aerial extension. Screened insulated

lead. Fitted plug & skt. €1.10°
117 AC mains connecting lead for cassette

recorders & radios. 2 metres £0.68°
118 5 pin DIN phono plug to stereo

headphone jack socket £1.05°
119 2 + 2 pin DIN plugs 10 stereo jack socket

with attenuation network tor stereo

headphones. Length 0.2m £0.90°
120  Car stereo connector. Variable geometry

plug to fit most car cassette, B track

cartridge & combination umits. Supplied

with inline fused power lead and instructions. £0.60*
123  6.6m Cailed Guitar Lead Mono Jack Plug

to Mono Jack Plug BLACK £1.50°
124 3 pin DIN piug to 3 pin DIN plug. Length 1.5m £€0.75°
125 5 pin DIN plug 10 5 pin DIN plug. Length 1.5m £0.75°
126 6 pin DIN plug to Tinned open end. Length 1.5m £0.75%
127 5pin DIN piug to 4 Phono Plugs.

All colour coded. Length 1.5m £1.30°
128 5 pin DIN plug to 5 pin DIN socket. Length 1.5m £0.80°
129 5 pin DIN piug 10 5 pin DIN piug mirror

image. Length 1.5m .05*
130 2 pin OIN plug to 2 pin DIN inline socket. Length 5m £0.68°
137 5 pin DIN plug to 3 pin DIN plug 184

and 3&5, Length 1.5m .83
132 2 pin DIN plug to 2 pin DIN socket. Length 10m  £0.98°
133 5 pin DIN plug to 2 phono plugs.

Connected pins J&g Length 1.5m £0.75°
134 5 pin DIN plug to 2 phono sockets.

Connected pins 3&5. Length 23cm £0.68°
135 6§ pin DIN socket to 2 phono plugs.

Connected pins 3&5. Length 23cm £0.68°
136  Coiled stereo headphone extension lead.

Black. Length 6m £1.75¢
178  AC mains lead for calculators etc. £0.45*

DEPT. PE5, P.O. Box 6, Ware, Herts.

Components Shop: 18 Baldock Street, Ware, Herts.

Please add 12§% V.A.T. to all the above leads.
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KITS FOR SYNTHESISERS, SOUND EFFECTS

COMPONENTS SETS include all necessary resistors.
capacitors, semiconductors, potentiometers 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 OIAGRAMS are supplied

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY

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

P.E. MINISONIC Mk. 2 SYNTHESISER

A portable mains-operated Mimature Sound Synthesiser.
with keyboard circuits. Although having shghtly fewer
facilities than the large P.E. Synthesiser the functions
offered by this design give il great scope and versatility.
Consists of 2 log VCOs. VCF. 2 envelope shapers, 2 voltage
controlled amps. keyboard hold and control circuits, HF
oscillator and detettor, ring modulator. noise generator,
mixer, power supply.

Set of basic component kits (excl. KBD R's

and tuning pots — see list for options available). from £61-00
Set of printed circuit boards £8-99
P.E. SYNTHESISER (P.E. Feb. 73 10 Feb. 74)
The well acclaimed and highly versatile large-scale

mains-operated Sound Synthesiser complete with keyboard
circuits. Other circults in our lists may be used with the
Synthesiser to good advantage. Details 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.

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
brackets.)

Main Circuit (Nov) excl. sw’s {KIT 76-1)} £18-03
Power Supply (KIT 76-3) £4.72
Trigger Inverter and Alt. Output (KIT 76-2) £1.15
LED Counter {KIT 76-4) £2.10
PCB (as published) for KITS 76-1 & 3 (PCB 76A) £2-61
PCB for KITS 76-2 & 4 {PCB 768B) £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) £1881
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 771/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.

P.E. JOANNA PLUS ORGAN VOICING
The basic five octave electronic piano {P.E. May/Sept 75 and
Sound Design) has switchable alternative voicings for Honky-
Tonk. ordinary piano, and Harpsichord or a mixture of any of these
three, together with facilities including fast and slow tremolo,
loud and soft pedal switching. and sustain 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 components (excl switches) for PSU, Frequency
generator, Pitch and Note Divider, Envelope Shapers, Voicings,
and Control circuitries. {Order as KIT 71-5) £99-25
Set of PCBs (Order as PCB SET 71-6) £29-18

GUITAR EFFECTS PEDAL (P.E. July 75)

Modulates the attack. decay and filter characteristics of an
audio signal not only from a guilar 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 £5-05
Printed circuit board £1.43

ELEKTOR ELECTRONIC PIANO (Elektor Sept 78)

A touch-sensitive, multipie-voicing 5 octave piano using the
latest integrated-clrcuit techniques for the keying and
envelope shaping and virtually eliminating “bee-hive™ noise
'hitheno inherent in previous electronic planos. Details in our
ists.

DIGITAL REVERBERATION UNIT (Elektor May 78)

A very advanced unit using sophisticated i.c. technigues
instead of mechanical spring-lines. The basic delay range of
24 to 90mS can be extended up to 450mS using the
extension unit. Further delays can be obtained using more
extensions.

Main component set (KIT 78-1) £45.45
Extension component set (KIT 78-2) £43-36
PCB for Kit 78-1 (PCB 78A) £2-86
PC8 for Kit 78-2 (PCB 78B) £1.06

ANALOGUE REVERBERATION UNIT (Elektor Oct 78)
Using i.c.s instead of spring-lines, the main unit has a
maximum delay of up to 100mS, and the additional set
extends this up to 200mS. May be used in either mono or
stereo mode.

Main component set (KIT 83-1} £26-18
Additional Delay Set (KIT 83-2) £18.-25
PCB (as publlshed) to hold both above

kits {PCB 9973) £4-31

RESONANCE FILTER (Elektor Oct 78)
This filter module has been designed to allow a synthesiser
to produce a more realistic simulation of natural musical
instruments.
Basic component set (KIT 82-1) £15-10
PCB {as published) {PCB 9951) £3.29
SYNTHESISER EXTERNAL INPUT INTERFACE

{P.E. Oct 78)
This unit allows external inputs, such as guitars, micro-
phones etc. t0 be processed by the circuits within a
synthesiser.

Basic component set (incl PCB) (KiT 81-1) £2.94

GUITAR MULTIPROCESSOR {P.E. Dec/Feb 78)

An extremely versatile sound processing unit capable of

groducing, for exampie, Flanging, Vibrato, Reverb, Fuzz and
remolo as well as other fascinating sounds. May be used

with most electronic instruments. Details in our lists.

RHYTHM GENERATOR KITS

Several available — details in our lists.

GUITAR FREQUENCY DOUBLER (P.E. Aug. 77)
A modified and extended version of the circuit published.
Component set and PCB £4.52

GUITAR SUSTAIN (P.E. Oct 77)

Maintalns the natural attack whilst extending note duration.
Component set, PCB and foot switches £513
Component set, PCB and panel switches £3.1

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

sounds.
Component set (incl. PCB) fa.26

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

Sophisticated. versatile Fuzz unit. including variable and
switchable controls atfecting the fuzz quality whilst retaining
the 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 slider pot £7.58
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) £2.05
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.

Compaonent set (incl. PCB) £2.51

WAVEFORM CONVERTER
Slightly modified from a circult 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)

VOLTAGE CONTROLLED FILTER (P.E. Dec. 74)
Part of the P.E. Minisonic now released as an independent
kit for use with other synthesisers.

£8.40

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

Componént set {incl. PCB) (Order as Kit 59-1) £5.50

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)

ENVELOPE SHAPER WITHOUT VCA (P.E. Oct. 75)
Provides full manual control over attack, decay. sustain and
release functions. and is for use with an existing voitage
controlled amplifier.
Component set {incl. PCB) £4.77

ENVELOPE SHAPER WITH VCA (P.E. Apr. 76)
This unlt has its own voltage controlled amplifier and has full
manual control over attack. decay. sustain and release
tunctions.

Component set (incl. PCB)

£3-64

£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” enabling a synthesiser to be
programmed to Imitate such instruments as a mandolin or
banjo

Component set £4.87

Printed circuit board £1.82

SOPHISTICATED PHASING AND VIBRATO UNIT

A sligmly moditied version of the circuit published in
Elektor'". December 1976, and includes manual and

automatic conuol over the rafe of phasing and vibrato
Component set £17-38
Printed circuit board £2.33

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

muslc.
Component set {incl. PC8) £3.20

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

For use with the above Phasing Unit to automatically control

the rate of phasing.
Component set {incl. PCB) £4.74

WAH-WAH UNIT (P.E. Apr. 76)
The Wah-Wah effect produced by this unit can be controlled
manually or by the integral automatic controfler.

Component set (inci. PCB) £3.63

AUTOWAH UNIT (P.E. Mar. 77)
Automatically produces Wah-pedal and Swell-pedal sounds
vach time a new note is played.

Component set, PCB. special foot switches £7-67
Component set and PC8, with panel switches £4.83
VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during
talk-over —particularly useful for Disco work or for
home-movie shows.
Component set {incl. PCB}) £3.97

10% DISCOUNT VOUCHER (PE 74)

TERMS: Goods in current adverts & lists
over £50 goods value (exc! P&P & VAT).
Correctly costed, K. orders only.
This voucher must accompany order. Valid
unt!! end of month on cover of P.E.

ADD: POST & HANDLING

UK. orders — Keyboards add £2-00 each plus VAT. Other
goods: under £15 add 25p plus VAT, over £15 add 50p plus
VAT. Recommended: optional insurance against postal

higher export postage rates.

ADD 12}% VAT

{or current rate if changed).
Must be added to full total of

EXPORT ORDERS ARE WELCOME but to avoid
delay we advise you to see our list for postage rates. All
payments must be cash-with-order, in Sterfing by Inter-

mishaps. add 50p for cover up to £60, £1-00 for £100 oods, discount, post national Monay Order or through an English Bank. To
cover, etc. pro-rata. andling, on all U.K. orders. obtain list - Europe send 20p, other countries send
N.B. Eire, C.l.. B.F.P.0. and other countries are subject to Does not apply to Exports. 50p.

PHONOSONICS - DEPT PE74 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

TERMS: C.W.0., MAIL ORDER OR CDLLECTION
BY APPOINTMENT (TEL 01-302 6184}
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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
selectlon of other cases is avatlable.

Monitor
for your Micro

LIST—Send stamped addressed
envelope with all U.K. requesis for free
list giving fuller details of PCBs, kits and
other components

OVERSEAS enquiries for st Europe—
send 20p: other countries—send 50p.

or CCTV application Available
Uncased £60 cased or
uncased

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)
4 Qctave {49 notes)
5 Octave (61 notes)

€25-50
£€32.25
£€39-75

Contact Assemblies {goid-clad wire) for use with the above KBDS {1 for each note):

Type GJ: Single-pole change-over

Type GA: 1 pair of contacts, normally open

Type GB: 2 pairs of contacts. each pair normally open
Type GC: 3 pairs of contacts, each pair normally open
Type GE: 4 pairs of contacts, each pair normally open
Type GH: 5 pairs of contacts, each pair normally open
Type 4PS: 3 pairs of plus single-pole ch, ver

each 254p
each 24p

each 28}p
each 374p
each 46§p
each 58%p
each 57p

Printed Circuit Boards for use with most contacts {thus eliminating much interwinng!} are

available. Details in our lists.

P.E. TUNING FORK (P E Nov. 75)
Produces 84 it ate tones. A
LED monitor clearly displays all bea( nme adjustments. ideal
for tuning acoustic or efectronic musical Instruments.
Main component set {incl. PC8)
Power supply set {incl. PCB)

SYNTHESISER TUNING INDICATOR (P.E. JUI?' m
A simple 4-octave frequency comparator for use with
synthesisers and other instruments where the full versatility
of the P.E. Tuning Fork i1s not required.

Component and PCB (but excl sw.)

€14.93
£6-28

£7.45

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 & PCB are at 8% VAT (all others are 12 $%)

£€24-05°
£€3.03°

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

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

DYNAMIC RANGE LIMITER (P.E. Apr. T7)

Automatically controls sound output to within a preset
level.

Component set {incl. PCB) £4.58

DISCOSTROBE (P.E. Nov. 76)

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

€18-19
€345

BIOLOGICAL AMPLIFIER (P.E. Jan /Feb. 73)

Multi-function circuits that, with the e of other external
equipment, can serve as lie-d . alphaphone, cardioph:
etc.
Pre-Amp Module Components set {incl. PC8)
Basic Output Circuits—combined component set
with PCBs, for alphaphone, cardiophone, frequency
meter and visual feed-back lampdriver circuits.
Audio Amplifier Module Type PC7

£3.95

£6-59
€775

SOUND BENDER (P.E. May 74)

A multi-purpose sound controiler, the functlons of which
include envelope shaper. tremolc. voice-operated fader,
automatic fader and frequency-doubler

Details in lists.

SOPHISTICATED POWER SUPPLIES
A wide range of highly stabilised low noise power supply Kits
1s available—details in our lists.

NEW
PCB
SERVICE

PCBS FOR ALL NEW
PE. & EE. PROJECTS
FOR WHICH PCB LAY-
0UTS HAVE BEEN
PUBLISHED AND FOR
WHICH FULL COPY-
RIGHT CLEARANCE IS

AVAILABLE.

LIMITED QUANTITIES
ONLY FOR AN EXPERI-
MENTAL PERIDD.

LET US KNOW YOUR
NEEOS AND WE WILL
ADVISE YOU OF
AVAILABILITY AND
PRICES.

INTEGRATED CIRCUITS

301 8-pinDIL 48p
3\8 8- pm DIL Zggp
& P
324 14- pln DiL 87p
341-16 --- 87p
09 8-pin DIL 48p
723 87p
723 14-pinDIL 51
726 TOS 1005p
741 8-pin DIL 24p

748 8-pin DIL 57p
4007 ‘I4-pln DIL 173p
4011 14-pin OIL 17
4024 14-pin DIL 46
4069 14-pin DIL 1
4136 14-pin DIL 126p
AM2833 8-pin DIL 360p
AY10212 16-pin DILG;gp

AY18721/6 p

A3046 14-pinDIL 71p
CA3080 Bfm DIL 63p

-pin DIL209p

IG-pln DIL72gp

M252 ‘IG -pin DILGBOp
MC3340 B-pin DIL 150p
MCM6E810 24-p|n DIL670p
SG3402N 14-pin D|L262p
STKO25  ---

TDA1022 16-pin DIL582p
XR2207  14-pin DiL420p
ZN425E  16-pin DILITSp

Cased £85 for OEM’s

The above prices are for 1off orders (plus VAT)

VISIT OUR SHOP FOR ALL
YOUR ELECTRONIC NEEDS

Computer peripheral equipment. CCTV Monitors.
Computer boards for the hobbyist. CCTV Cameras.
Educational Computer Kits. Computer books.
VHF/UHF Modulators. Character Generator.
Audio & VCR Tapes. And COMPONENTS.

CROFTON
ELECTRONICS LIMITED

19 RICHMOND ROAD - TWICKENHAM
MIDDLESEX - Telephone: 01-8911923

LEGTROVALU

All the many types of components we supply are BRAND NEW and guaranteed and only
from manufacturers direct or approved suppliers. No surplus, no seconds

=7 i 7451 74107 27p
ICS — TTL 7400 series Lny 2191 218
7400 13p 7454 74123 51p
7401 13p 7460 74141 Sap
7402 13p 7470 74151 60p
7403 13p 7472 74154 1.60
7404 18p 7473 74190 94p
7405 7474 74191 94p
7407 22p 7475 74192 94p
7408 18p 7476 63p 74193 94p
7409 18p 7480 74100 np

7410 14p 7482 74104 40p

SIEMENS CAPACITORS®
World famous for quality and dependabillty —
PCB TYPES - 7.5mm PCM 0.001 10 0.015

1. §. 3 watts® ~ 2p each”: metal film, metal
oxide and 1 watt carbon 5p ea®: good quan-

6p each; 0.015 t0 0.047 7p each. iy e
5mm PCM 0.068 8p, 0.1 9p, 0.22 12p. from £1.50. Hall Effect from €1 23
CERAMIC 2.5mm PCM 0.01 5p, 0.022, SIEMENS TRANSISTORS

0.033,0.047 5p, 0.068 6p, 0.1 6p.
ELECTROLYTICS - 1/100, 10/26. 10/63,
100/25, ete. For full range see our current lists.

Silicon npn and pnp from 8p ea: LEDs, red
19p: yellow or green from 23p (3 or 5mm):
Photo transistors from 46p.

KEEN PRICES * GOOD SERVICE « WIDE RANGES

DISCOUNTS V.A.T. -~ Add 8% to value of order or
5% if li 124% with ftems marked*

% if list value of order {No V.A.T. on overseas orders)
over £10 Goods sent post free on C.W.D. orders in

U.K. over £5 list value. if under, add 2 7p
per order.

10% if list value of order

over £25. Discounts available
where cash (P.O. or cheque)
is sent with order.

Latest 120 page
catalogue on request.

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

PHONOSONICS

Cash with order (P.0. or cheque payable 10 Efectrovalue Ltd) or your Access or Barclaycard number.
TRADE AND INDUSTRIAL ENQUIRIES INVITED

For all round satisfaction — be safe — buy it from ELECTROVALUE

ELECTROVALUE LTD

Dept. PES. 28 St Judes Rd, Englefield Green, Egham, Surrey TW20 OHB.
Phone Egham 3603: Telex 264475,

Northern Branch (Personal shoppers only) 680 Burnage Lane, Burnage,
Manchester M19 1NA. Phone {061) 432 4945.
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TOTAL AMPLIFICATION FROM

CRIMSON ELEKTRIK

— WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS —

-STEREO PRE-AMPLIFIERS

CPR 1

CPR 1 - THE ADVANCED PRE-AMPLIFIER

The best pre-amplifier in the U.K. The superiority of the CPR 1 is probably in the disc stage. The
overoad margin is a superb 40dB, this together with the high slewing rate ensures clean top, even
with high output cartridges king heavily m d records. Ci -mode_distortion is
eliminated by an unusual design. R,I.X.A. is accurate to 1dB; signal to noise ratio is 70d8B relative
10 3.5mV; distortion < .005% at 30d8 overload 2 OkHz. .
Following this stage is the flat gain/balance stage to bring tape, tuner, etc. up t© power amp. signal
levels. Signal to noise ratio 86dB; slew-rate 3V/uS; T.H.D. 20Hz ~ 20kHz < .008% at any level.
F.E.T. muting. No controls are fitted. There is no provision for tone controls. CPR 1 size is 130 x
80 x 20mm. Supply to be ¥ 15 volts.

MC 1 - PRE-PRE-AMPLIFIER

Suitable for nearly all moving-coil cartridges. Send for details.

X02: X03 — ACTIVE CROSSOVERS

X02 — two way. X0O3 - three way. Slope 24dB/Octave. Crossover points set to order within 10%.
REG 1 —- POWER SUPPLY

The regulator modute, REG 1 provides 15-0-15v to power the CPR 1 and MC 1. It can be used
with anyi of our power amp supplies or our small transformer TR 6. The power amp kit will accom-
modate it.

POWER AMPLIFIERS

it would be pointless 10 list in so small a space the number of recording studios, educational and
government establishments, etc. who have been using CRIMSON amps satisfactorily for quite
some time. We have a reputation for the highest 1ualily at the lowest prices. The power amp is
available in five types, they all have the same specification: T.H.D. typically .01% any power ‘IEH!
8 ohms; T.1.D. insignificant; stew rate limit 25V/uS; signal to noise ratio 110dB; fraquency
response 10Hz-36kHz, -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 TOROIDAL transformers only 50mm
high with a 120-240 primary and single bolt fixing {includes capacitors/bridge rectifier).

POWER AMPLIFIER KIT

The kit includes all metalwork, heatsinks and hardware to house any two of our power amp

modules plus a power supply. It is contemporarily s%Ied and its quality is consistent with that of
Il back-up service enables a novice to build

our other p(roducls Comprehensive instructions and
it with confidence in a few hours.

AC;IVE CROSSOVERS A POWER AMP KIT ... £3240
XO:! .. K x
PRE-AMPS:

L £28 06 These are avallable in two versions —
POWER AMPLIFIER MODULES one uses standard components, and the
CE 608 60W/8 ohms 35-035v £16.30 other {tha S)dusas MO resistorts where
CE 1004 100W/4 ohms 35 0-35v £19.22 J yandt C S,

CE 1008 100W/8 ohms 45-0-45v £23.22 CPRI .£2949 CPRIS . £39.98
CE 1704 170W/4 ohms 45-0-45v £29.12 Mg:/véu'sus}’ﬁ? MCis . £29-49
CE 1708 170W/8 ohms 60-0-60v £31.90 ; £6.75TRE £1.78

TOROIDAL POWER SUPPLIES

CPSttfor2 x CE6080r 1 x CE 1004 . £14.47
CPS2 for2 x CE 1004 or 2/4 x CE 608 £16-82
CPS3for2 x CE 1008 0r 1 x CE1704 £17:66

BRIDGE DRIVER, BOI
Obtain up 10 340W using 2 x 170W
amps and this module.

CPS4 for 1 x CE 100B £16.31 8Ol £540
CPSS5for 1 x CE 1708 .. . . . . £2268
CPS6for2 x CE17040r2 x CE1708 £23.98
HEATSINKS
Hg'&t duty, 50mm,og°C/W S g;;g
edium power, 100mm, 1.4 b
Disco/group, 150mm, 1-1°C/W £28s  CRIM N ELEKT
Fan, Bgmm, state 120 or 240v £18.50 so L R 'K

1A STAMFORD STREET,
LEICESTER LE1 6NLI
Tel. (0533) 5637722

Fan mounted on two drilled 100mm
heatsinks, 2 x 4°C/W, 65°C max.
with two 170W modules. £29.16

THERMAL CuUT-0UT, 70°C . £1-38

All prices shown are UK only and include VAT and post. COD 90p extra, £100 limit. Export Is

no problem, please write for specific quote. Send large SAE or 3 international Raply
for de led infc tion. UK — plaase allow up to 21 days for delivery.

Distributor: Minic Teleprodukter, Box 12035,

$-750 12 Uppsala 12, Sweden.

The action-packed show for the electronics enthusiast now includes the
Midlands among its venues. |f hobby electronics is your interest or
your business, then Midlands Breadboard is tailor-made for you.

Crammed with the gear that constructors need. Circuit boards, components,
audio kits, d.i.y. computer systems, electronic musical instruments -

you’ll find it all here. And you can buy it on the spot — or browse at your
leisure. Demonstrations and competitions {exciting prizes!) keep the show
humming with activity.

P.S. There’s a London Breadboard too, December 4-8th, Rqu‘l Horticultural
Halls — come to both!

D | want to visit the show. Send me more details nearer the date.
D Please send me details now of exhibition space.
Name PR e SPPY. s « T g
Position
Company : . P v T

Address . T . ... g [T oo

Bingley Hall, Birmingham,
23=26 May, 10am=6pm
Admission: £1 Adults
75p Students

(T el s T T Y Y rr Yy r v 1

Telephone . Lo . Telex

Return to:  Trident International Exhibitions Limited
Abbey Mead House, 23a Plymouth Road,
Tavistock, Devon. PL19 BAU

Telephone: 0822 4671 Telex: 45412 TRITAV
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Largest range of quality components in the U.K. — over 8,000 types stocked

Marshall

Retail Sales: London: 40-42 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2 ALSO 325 Edgware Road, W2. Tel: 01-723 4242.
Glasgow: 85 West Regent Street, G2 2QD. Tel: 041-332 4133 AND Bristol: 1 Straits Parade, Fishponds Road, BS16 2LX. Tel: 0272 654201

BRIDGE RECTIFIERS CMOS (sae catalogue for full range) MULTI-WAY EDGE CONNECTORS

Head Office and Mail Order to Dept. P.E.,
A. Marshall (London) Ltd.,

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

Type Ratng  Price Type Rating Price  Type Rating Price | 74COON 024  74C76N 0.58 74CI1B0N 101 74C221N 1.36  74C911IN 7.70 2,54mm (.1 inch) Price
w005/ S005 2A 50v 039 | 74C02N D.24 74C83N 1.30 74C161IN 1.11  74C373N 1.87  74C112N 7.70 16 Way  Single .
TI005 1A SOV 028 PWO1 6A 10OV 0.95 SOI 2A 100V 044 | T4C04N D.24 74CBS5N 130 74Ct62N 1.11  74C374N 1.87 74C914N 141 24 Way Single ...
W01 14 100V D30 PWO2 6A 200V 097 S02 2A 200v 048 | 74COBN 024 74CBEN 0.64 74CI63N 1.11  74C901N D.54  74C915N 1.11 32Way Single ...
W02 1A 200V 032 PW0O4 6A 400V 1.08 S04 2a 400V 060 | 74C1ON 024 74C89N 4.39 74C1B4N 104 74C902N 0.54 74C918N 1.15
W04 1A 400V 04D PWOE 6A BOOV 1.18 S06 24 60OV 070 | 74C14N 095 74C90N 0.85 74CI65N 1.04 74C903N 054 74C922N 390
W06 1A 600V D50 PWOB 6A 80OV 128 SOB 2A 800V 084 | 74C20N D24 74C93N 0.85 74C173N 0.90 74C804N 0.54 74C923N 3.74
W08 1A 800v 060 PWID BA 1000vV1560 S10 2A 1000v1.35 | 74C30N D.24 74CI5N 1.04 74CI74N 090 74C905N 728 74C925N 522
VM8 1A 100V D44 KODS' 25A50V 220 B40CIS00 1.5A100V 053 | 74C32N 024 74CI107N 122  74C175N 0.90 g‘iCSOGN 054 74C926N 522
VM28 1A 200v D48 KO1  25A 100V 237 B40C320032A100v 120 | 74C42N 0.92 74CI50N 414  74C192N 1.11  74C907N 0.54 74C927N 5.2 3
VM48 1A 400V 050 K02 25A 200V 2.75 B880CI500 15A200v 082 | 74C48N 1.38  74C15IN 247 74C193N 1.10  74C908N D96 74C3928N 522 6Way Double ............. £2.03
BY164 14A120v D.75 KO4  25A 400V 340 BBOC3200 324200V 125 | 74C73N 054  74CI154N 368 74C195N 1.04 74C909N 1.63 74C932N 1.56 10Way Double .... £2.66
8Y179 1A BOOV D.J0 KOG 25A 600V 393 PWOO5 6A 50V 090 § 74C74N D0.56 74CI57N 221 74C200N 670 74C910N 6.79 ;gWav gougle 500000000000 53.08
Way ouble - 4.60

SINGLE IN LINE PLUGS AND SOCKETS T
Providing a simple and RESISTORS s Pe——— BRINDLEY TOOLS
egonomlcal al!e’malbive 10 CQRBON FIXED L] Price AND CUTTERS
edge connectors for bringing 0.25 watt +59% Tol. Available in £12 range 10Q to 1 meg ........2p each
cable into a;cb. s faeeteecr 0.5 watt +5% Tol. Available in E12 range 10Q to 10 meg . .3p each f(,‘o",',f,,'}‘(‘}*'?,,‘,’c'},',’°“
12 Way £0.90, 24 Way £1.20 NVLECORY 1.0 watt +10% Tol. Available in E12 range 10(} to 10 meg ......5p each Diagonal Cutters.
New—SIEMENS TURN-SLIDE SWITCHES ;.I(I)Rv;aag:,o:soml. Available in E12 range 10Q 10 10 meg ......9p each ?f",",'\,d No,s;?- Pllers..
This new version of the rotary switch is especially s ROUC
?uhlable for setting programs. The rotary switch is of a g'a:v;?;%591‘301015"2021'3330 e S :g: g:gn: E:‘\Z’pﬁof‘;o(ﬁ[:’;l'esrs.

element no stops. i - . i - w1
Voltage rating éDGO vay 10 watt +5% Tol. 1 to 25K el aaieie e m e 14p each Also in stock
Current rating £ 0.6 AX METAL OXIDE 8AHCO Quality Tool range.
fixed contacts gold-plated. £2.65 0.5 watt +2% Tol. E24 range 10Q2 to 1 meg . B I . . o 4p each® See catatogue for full details.

*See catall for full list of ilable values.

TTL (see catalogue for full range) LINEAR (see catalogue for full range)
sniaMosn 060 74LsTSN o058 Tatsien 070 7assson 00 f NNEW 1979 Gecagrardealjm  f(M3ON D60 IMI30AN 152 MCBAOP 165
SN74HION 055 74LST6N 042 J4LSISSN 070 7T4LSBTON 130 Marshall’s |ivsors s o 182 wmesse 070
SN74HUIN 055 74LS78N  0.42 74LS19EN D080 SN74SOON 0.77 CATA LOG U E LM340T-12 088 LMI307N 122 MCB46P  DJO
SN74H20N 055 7ALS197N 080 SN74S03N 077 LM340T 15 088 LMI1310N 210 MCB48P 110

74LS83AN  0.90
0

SN74H21N 0.556 74LS8EN 95 741S22IN 080 SN74504N 094 LM340T-24 088 LMI3SIN 130

40 page catalogue — new enlarged micro Q . /}} .
section — largest range of quality components

SN74HION 055 74LSBEN 044 74LS240N 150 SNT4SION 077 IM341P5 056 LMI458N 045 MCBSIP  0B5
SN74HAON 055 7JALSSON 064 74LS24IN 150 SN74S20N 077 | from franchised suppliers available in UK. All 3§ = IM341P12 056 LMI1435N 097 MCSSIP D85
SNTAHSIN 055 JALSIIN 120 74LS242N 125 SN74S40N 077 | VAT inclusive prices. Over 8.000 line ltems P &8 |im341p15 056 (MIs0ON 134 MCI035P 190
SN74HEIN 0S5 741S92N 070 74(S243N 125 SN74S6¢N 077 fl plus fots more. 45p post paid or 36p to ¢ = IM341°-24 056 LMIBOIN 225 CA3000 330
SN74H54N 055 T41S93N 064 74LS244N 150 SN74S6SN 077 f callers at any of our four branches. *ﬂ. . . (M345K 697 LM1BOBN 210 CA3001 425
SNT4HESN 055 J4LSS5AN D90 TALS24SN 165 SN74SIT2N 170 IM348N 095 LMIBI2N 620 CA3002 330
SNTAHBON D055 7T4ISSBN 135 741S24IN 109 Sn7asiian 170 | % MAIL ORDER & i am |M350K G50 LMIS2ON 116 CA3DD6 46D
SNTAHEZN 055 74LSIOTN 042 7415248N 109 SN74S140N 077 | Quick service on all orders — please add 40p IM358N 060 IMIB2BN 190 CA007  4.16
SNTALOON 055 T4LSIOSN 042 741S249N 109 SNT4SISIN 285 | (o7 o/p to all orders. Telephone orders oh . — M36ON 300 LMIB3ON 190 CA3008 255
SNT4L02N 055 74LSI12N 042 74(S25IN 100 SN74S188N 270 f credit cards £10.00 minimum. E IM370N 330 LM18458 150 CA30)2 165
SN74L04N 060 74LSI13N 042 74IS253N 100 SNT4SIBIN 181 5 IM37TH 235 LMIB48N 188 CA3013 185
SNT4L4TN 310 TOISTIGN 042 T4LS25IN 100 SN74S200N 350 E S IM373N 335 (MIBS50N 190 CA3014 220
SN74L74N 08D T4LSIZ2N 062 74IS258N 100 SNT4S20IN 371 pr= M wp JIM37AN 335 (MI8BIN 250 CAI018 . 075
SwageN 262 TASIZN 083 TaLSIOON 145 gmaszgzm;.gg LEL Y tmgggxsnu otea 110
SN74(93N 230 T4LSI2aN 170 74IS26IN 325 SN74S28TN 2. IM378N 240 8 180 CA3020 220
J4S00N 026 74LSI25N 050 74S266N 044 SN74S288N 270 PORTABLE DIGITAL MULTITESTERS M3795 425 LM2917N-8 180 CA3020A 250

complete with charger LM330IN 060

LM3302N D55

T4LS126N  0.50
TALS132N 085

J4L8273N 130
T4LS275N 320

SN745289N 181
SN74S300N 506

LM380N-8  0.96
LM3BON-14 1.08

T41S0IN 026

741S02N 026 Mains/battery operated c.w. rechargeable

J41S03N 026 T4ISI36N 042 74LS279N 058 SN745301N 371 || Nicad batteries plus charger. Measures DC LM381AN 270 LM340IN 0S5 CA3023 220
JALSOSN 029 T4LSI138N 065 741S280N 165 SN745387N 305 |AC Volts. ohms and current. Large LED LM38IN 169 LM390ON D68 CA3026 070
J41S05N 029 74LSI39N 065 74LS283N 120 SNI4S470N 506 §display. guaranteed one year. Ranges: Volts IM382N 132 LM390SN 115 CA3028A 080
J4LS08N 026 7ALSIASN 130 74(S289N 374 SN74s471N 506 § DC and AC 0.1. 10, 100, 1000 Volts. Case LM3B4N 155 (M390SN 078 CA30288 125
JALSOSN 026 74LS147N 165 741S290N 100 su;asugums optional £00.00 extra. LM3BEN 088 LM391IN 101: CA3029 075
JALSION 026 74LSY48N 135 741S293N 100 SN745473N1348 LM3BIN 1.0 LM3913N POA CA3029A 090
JAS1N 026 74SISIN D58 Ja(s20n 135 Swiasazeniss |VEW LOW PRICES LM38SN 100 LM3914N 279 CA3030 150
J4S12N 026 7ALSI53N 058 74152980 135 SN74S475N1348 | LM3A £76.00 (3 digit 1% Acc.) LM38ON 100 LM4250CN 1.30 CA3030A 220
7415138 058 7ALSIS8N 145 741S299N 295 SN7490AN 036 | LM3.5A £90.00 (3] digit 0.5% Acc.} LM392N 087 LM7BLOSCH D85 CA3033 370
J4(S1AN  0F5 T4LSISSN  0.80 ;usgzam :sg gmig;ﬁn g.sn me ggg ngtxggn :gg &gggg 1;2
JALSISN 026 T4LSISEN 080 741S32N 16 36 LM701 (M78LISCH 1

700320 026 T4LSI5IN 080 743N 240 sniaeaw 035 | DIGITAL ALARM CLOCK (M102C 081 (M78L24CH D85 CA3038 121
741S21N 026 74LSI58N D85 741S326N 270 SN7434n 090 | MODULES LMTO3N  1.15 LM7805KC 156 CA3038 290
J41522N 026 74LSIBON 080 74LS32IN 255 SNI495N 076 LMT09CH 070 (M7812kC 156 CA3038A  4.10
J4LS26N 032 J4ISIBIN 085 74LS348N 1.0 SNT436N 054 LM709-8 050 LM7BISKC 156 CA3039 077

7415162N 080
74LS163N 085
TALS164N 110

T4LS352N 107
7418353N 107
741S365N  0.55
74LS366N  0.55
TALSIEIN 055

SN7497N 195
SNT4100N 140
SNT4107TN 024
SN7411BN 095
SN74119N 140

74S3IN 032 74LSIEBEN 145 74LS36BN 055 SN7412IN 028 LM723CH 062 MCBB7P 15 CA3046 077

J4LS3BN 032 7J4LSIGIN 145 74LS3TIN 085 SNI4I2N 055 1M723C-14 045 MCE71P 175 CA3047 220 LM323K
JALSAON 026 74LS170N 190 74LS374N DBS SN74123N 055 LM741CH 050 MCB12P 176 CA3047A 370 (M324

7415428 DBO 74tS173N 110 74LS375N 066 SNI4124N 120 LM741C8 030 MC7T24P 210 CA3048 245 LM335

JALS4IN 109 J4LS174N 0I5 74LS37IN 130 SN74125N 045 LM741C-14 060 MC789P 180 CA3049 198 (M337K
TALS48N 100 74LSI7SN 075 74LS378N 100 SN7414IN 056 tM747CN 078 MC790P 310 CA3050 266 LM33TMP
J4LS43N 109 TALSIBIN 275 J4LS379N 125 SN74145N 085 tM748-8 050 MC798P 220 CA3051 183 LM337T
J4LS5IN 026 T4(SI83N 270 74LS3BEN 044 SN7414BN 135§ Assembled and pretested, just add transformer and switches. Features LM748-14  0.50 MC799P 220 CA3052 178 LM338K
74LS54N 026 74tS189N 374 74LS390N 090 SN74150N 090 f include alarm on and PM indicators, sleep, snooze timers and varable [ LM300 050 MC832p 0.70 CA3053 077 "MC1327P
;ugsgw “i: 741$:su~ :nu ;ZLgaga I‘)gll gm;::g;m g;g brightness. wg;} ngo Mgggap 07121 %054 110 _mmgsov
41S63N 126 741S19IN 100 74LS395N 150 - S 050 MCB3SP 08 059 210 *MCI352P
J4STIN 042 7A(SI92N 095 74L5398N 190 SN7a15aN 120 |/ VEW LOW PRICES  Sinchdigits: 12 hr £6.60,24 hr £6.60  §(j923 050 MC837P 082 CA3060 250 "MC1433G
74LS74N__ 042 741S193N 095 74LS39N 145 SN74155N 070 .84 Inch digits: 12 hr £8.50, 24 hr £8.50 §IM1303N 115 MCB3BP 235 CA3062 375 *MC1435G
TRANSISTORS (see catalogue for full range) NEW LOW PRICE

N335 300 N708 030 2N1420 055 2N2219 038 40081 120 ! 022 BCY33A 110 BO14D BF157 —
2% 080 NTG 00 NUES 185 NQiIM0IS 40237 00 ! 033 BD142 BF159 PET 2001-8 Computer

; 054 2N1485 220 2N2220 039 40 0.70 ) 061 B0X14 BF160 i i
2N398 080 2N720A 085 2N1507 035 2N2221 D25 40235 065 ; 085 BOX18 BF161 £_594.00 VAT mclqsnve
2N856 220 2N721 105 2N1524 060 ZN2221A025 40237 DAS 022 BDX32 BF166 This super peisonal computer e ibased fongioPiiOS
2N4B9 480 2N722 045 2N1B53 150 2N2222 026 40242 D66 i 033 BOY)1 BF167 Technology 6502 Microprocessor (also used in KIM) and
NSBOA 540 2N721 050 2NI613 030 2N2222A025 40251 1.1§ i 022 BDY17 BF170 includes Internal Memory 8K BYTES (8 Bit) standard with
INeB9B 590 2N744 035 2N1637 072 2N2223 678 40254 066 BOY1B BFI73 0. possibility to expand memory .to 32K BYTES in 8K
N490 499 2N753 035 2N1B3B 070 2N2223A699 40264 095 BDY20 TIP29C D65 increments. It also provides Interface facilities for
2N490B 650 2N760 035 2N1711 030 2N2270 0A9 40280 3.70 BDY23 TIP30A 054 floppy disc and printer.
INA9OC 690 2NBE3 035 ONIBBY 030 2N23D3 154 40309 060 BOY24 265 TPIOC 0.J0 T

575 2N914 038 2N1890 N2368 027 40310 085 BDY25 f i i

525 2N916 2N1893 N2369 D27 40311 055 BDY38 L A

@ D S b b gt e | i LI

] 9 N 2 66 40313 138 BDYSS 1. )
IN492A 675 2929 1990 Nl 350 40315 060 The Ready to Use
2N4928 775 2N929A IN1991 3N83 225 40316 095 I Microprocessor System
IN492C 10.00 2N2060 3N128 135 40317 060
2NA93A 799 2N2102 40324 Not a kit but supplied fully tested, wired and guaranteed.

2N493B
2N494
2N434A

2N2147 Expandabte Memory that grows with your system not

{;‘S! an evaluation kit. Starting with KIM 1 at £108.00
AT i ive you get i I bility which can be

expanded to a complete system capabte of addressing up

10 65K BYTES of Memorty.

mm IS EXPANDABLE. Expand as you learn up to 65K.

BCY10 1.10
BCY30A 1.10
BCY31A 1.10
BCY32A 1.10

2NT08A 2N1370 2N2218A0.38 AC1BIK 065 | 022
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a::ﬁ: :?oard with above features assembled ......£16992
alr“:l‘a‘lic RAM card plugs into mother board ... £193.00
Mother board {takes 8 x KIM 3} + power supply .. £96.00



Put Fluke
1othe Test

A Digital Multimeter on14 days approval

It you've ever wanted to challenge the claim of a leading instrument postage & packing and despatch the instrument on 14 days
manufacturer then here is your chance. approval.

Fluke are so confident that you will appreciate the fine quallties of It during the 14 day period you're not completely satisfied with
their multimeters that we would invite you to put them through its performance, return it to us and your money wil be refunded.
their paces.

Are you going to put us to the test?
Simply select either the handheld or bench models at the special
low price, complete and clip the coupon. We then pay the VAT,

8010A/8012A
Both models Include: B 3% digit LCD readout B
measurements B 0.1% Accuracy + 1digit B Current ranges
from 200pA to 2A (8012A) or 10A (8010A) B Diode test facility
B 100uV resolution B 3 conductance ranges for leakage test
B Fully overioad and transient protected.

‘ B 2 year warranty
on parts and labour

FLUKE 8020A HANDYMETER To: Fluke International Corporation, Colonial Way, Watford, Herts WD2 4TT. A
B Large easy to read 3% digit LCD display.

B 26 measurement ranges for AC/DC volts, amps,
ohms and conductance.

B 0.25% VDC accuracy over 1year.

B High power and low power ohms capability.

W Measures to 10,000 M using two conductance ranges.
B Fully protected to 250V on all ranges.

B Protected against transients up to 6KV for 10 psecs.

Please send me: [J8020A DMM(s) at £112.00 18012A DMM(s) at £199.00
[0 8010A DMM(s) at £159.00 ] Short Form Catalogue~FREE

All prices are fully inclusive.

| enclose my cheque/postal ordertor £ or please debit my Access/Barclaycard

No Signature

Name BLOCK LETTERS PLEASE)

Address

|
FL' ' K E Fluke Internationai Corporation
COIOnial Way' Watford' Herts. WD2 41"’ I THIS OFFER MUST CLOSE 30th SEPTEMBER 1979. ALLOW 2 WEEKS FOR DELIVERY.

. . Offer applies to UK Mainland and Channel Isles. For Northem Iretand & Eire contact
Telephone: (0923) 40511 Telex: 934583 BURD BD LT ONIC IS TRUMEN TS 32 Braves Hih, Navan, County Malth. EIRE. ficial company

orders, duly authonsed, will be with ding credit
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ROM time to time we see large

industrial distributors or manufac-
turers breaking into the component
retail market; this has happened again
just recently. They obviously feel the
market is a lucrative one; they certainly
enter it with both eyes open and
usually after considerable research—
sometimes with quite a fanfare too!
Unfortunately, nearly all these com-
panies have in the past come to grief,
having struggled along for a few years
making little or no profit and finally
giving up and closing down.

We were fortunate enough to be in-
vited to the press launch for Doram—it
was an impressive affair in a wine
cellar in the city of London. The link
between the fledgling company and
Radiospares——as RS Components
were then known—was emphasised.
There was a display of kits and compo-
nents that Doram would market and
directors and technical staff were on
hand to answer the many questions
from the hobbyist and general elec-
tronic press. Those who doubted the
viability of the project, in the light of
the failure of other companies, were
soon quietened by the enthusiasm and

Alas it was not to be, and having
struggled along for a few vyears, a
recent change in policy to get out of
components and just sell kits was
eventually squashed by the decision to
shut up shop completely. How then
can so many “private” firms continue.

Perhaps it is simply that “industrial”
companies need a bigger profit
margin? Maybe they use over complex
systems, designed for industry and not

mail order? Or could it simply be that’

their marketing 'is all wrong for the
hobbyist? It's probably a combination
of all these factors. One thing is clear,
our market is not an easy one to judge,
or to be profitable in. Of course, we
wish all “new’ companies well and we
hope the latest venture by a'distributor
will be successful—only time will tell.

Many successful component sup-
pliers advertising in this magazine have
started with one or two people, often
from someone’s front room or a small
back street office. They have built up a
business from a spare time occupation
and now many of them employ up-
wards of a dozen people. Perhaps
because they ‘started with very little
capital they have learnt how to keep

you the hobbyist consumer, and above
all how to work and make a profit on a
low margin.

We do, of course, get some com-
plaints about suppliers, long delivery
times, etc. but they are often faced
with no delivery from manufacturers
and the breaking of promised delivery
dates from the world’s suppliers. There
is the odd bad company, but rest
assured they are quickly weeded out of
our pages and our mail order protec-
tion scheme is used to help those
who’s money has gone to a bankrupt "
company.

By and large we have ‘nothing but
praise and admiration for the compo-
nent suppliers; most of them operate a
fast, efficient service at an excellent
price. They carry many thousands of
different items with a large proportion
available for pence rather than £s. It is
necessary for them to buy stock direc-
tly from many countries, to rely on the
post for most of their sales and to
operate in a highly competitive field.
Industry has shown many times that it
is willing, but often unable to operate
successfully in this area, so without the
private retail component suppliers our
hobby would probably cease, certainly
be more expensive.

professionalism of the Doram people. the overheads down, how to market to Mike Kenward
EDITOR
ART EDITOR
ASSISTANT EDITOR ASSISTANT ART EDITOR
TECHNICAL EDITOR SEN. TECH. ILLUSTRATOR
PRODUCTION EDITOR TECH. ILLUSTRATOR
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Binders
Practical Electronics  May 1979 17



ICrOprocessor
Evaluation
System

D- s [ ] COUTTS (General Instrume;nt Microelectronics)

Part1

ITH microprocessors steadily spreading through the
electronics hobby scene, the author felt that it was
time to learn a little about them and how they can be
programmed to perform simple tasks. The question was,

where to start? The requirement was for a very simple -

machine using a powerful processor so that the lessons
learned could be applied later to build a more sophisticated
machine. The simplest approach seemed to be to use
switches to read in the address and data information
{eliminating the need for a PROM programmer} and to use
single l.e.d.s as .the output display. The microprocessor
chosen was the GENERAL INSTRUMENT CP1610, a 16 bit
machine with a very powerful instruction set. A large
memory wasn't considered necessary to learn the rudiments

PSU

-3¥ +5V  HV
SmaA 500mA 150mA

!

=3V 0V +5V HiY

16SWITCHES
{INPUT)

16 ofp

16 WIDE BUS || ATCHES

erocy CPI610

AND p== 10
RESET CIRCUIT CPU QUTPUT
(6 LEDS)

256 x16(1024)
R AMMEMORY

CONTROL i

CIRCUIT

ADDRESS
LATCH (8BITS)

Eaz7)

Fig. 1.1. Block diagram of the Evaluation System

of programming so four 2112 RAMs were used, giving a
total of 256 sixteen bit words {1,024 bits).

The basic system block diagram is shown in Fig. 1.1. It
consists of a power supply, the CP1610 CPU, TTL clock,
reset and control gircuits, four 2112 RAMs and TTL address
and output latches. Data and addresses are set up by 16
s.p.d.t. toggle switches each with a centre off position. There
is also a LOAD/RUN toggle switch and two push buttons for
ADDRESS ENTRY and DATA ENTRY. 16 single l.e.d.s are
used for the output. The memory occupies address space
B-377 OCTAL (&-255 BINARY) and the output latches are
at address 377 OCTAL {255 BINARY).

INTRODUCTION TO CP1610

The CP1610 internal block diagram is shown in Fig. 1.2.
There is an array of 8 sixteen bit registers. Register 6 serves
as the stack pointer (SP) while register 7 serves as the
program counter (PC). The other registers are general
purpose and may be used for arithmetic or other operations.

Communication to the outside world is via a 16 bit bi-
directional bus, but internally the data is processed in two 8-
bit bytes. There are four status flags SIGN (S), ZERO (Z),
OVERFLOW (OV) and CARRY (C}, and there is a 10 bit
instruction register. Table 1 shows the CPU pin connections
and functions.

All the pins are not used in our basic processor, pins 27,
28, 31, 32, 33 are linked to +5V and pin 40 also goes via a
resistor to +5V. Pins 1, 22, 23, 24, 25 are not used at first.
This leaves us with four power input pins, two clock input
pins, a reset input, sixteen 1/O lines for data and address and
three output pins to decode for bus control purposes. Not
too frightening! ]
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Fig. 1.2. Internal block diagram of the CP1610

The processor instruction set is shown in Table 2. It may
seem a bit overpowering. at first but there is a glossary of
terms at the end of the table and it is intended to give
programming examples when the processor has been
completed.

CIRCUIT DESCRIPTION

The complete circuit diagram of the system is shown in
Fig. 1.3. The circuit is relatively straightforward and will be
described in blocks.

CLOCK CIRCUIT

IC1 a, b and c are used for the master oscillator and this
feeds the shift register 2a, b and 3a, b. This shift register is
used to produce four time slots, TS1 to TS4. IC5a and b are
used to produce two non-overlapping clocks &1 and 22.
These clocks are buffered by the open collector TTL IC6a
and b, and drive the CPU via emitter followers TR1 and TR2.

LOAD/RUN AND RESET CIRCUIT

When S1la is in the load position I1C4 pip 8 is low,
preventing the shift register from running and stopping the
clocks to the processor. The low on IC4 pin 8 is fed to IC4
pin 5, holding pins 6 and 2 high. As pin 1 is also high, pin 3
is held low, holding the CPU in the reset state. In this state
the sixteen processor I/O lines are in their high impedance
state and the switches {S4 to S19) may be used to load the
program into RAM. When S1a is changed to the run position
the CPU clocks are enabled and the CPU reset line goes high
when 1C3a pin 9 goes low, and the program is executed.

BUS CONTROL

IC8, a B.C.D. (decimal decoder) is used to decode the
BC1, BC2 and BDIR lines from the processor to produce the
necessary bus control signals. BC1 is on pin 3, BC2 on 4 and
BDIR on 5. Pin 12 is fed from IC5c and goes high during
reset and also during time slot TS1. This prevents IC8 from
outputting unwanted signals during reset and also during
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VBB -3V

vDD C+11V

D0-D15 DATA AND ADDRESS LINES

MSYNC  RESETLINE

EBCAZ EXTERNAL BRANCH CONDITION

EBCA1 ADDRESS. Outputs of 4 least significant

EBCA2 bits of instruction register, used externally

EBCA3 to select 1 of 16 digital states to be
sampled by the CPU during BRANCH
EXT. instruction.

EBCI EXTERNAL BRANCH CONDITION INPUT

BDRDY Input, used to make CPU wait for slow

memories.

:mI:M} Interrupt inputs, one maskable

TCI Output, terminates current interrupt.

BUSRQ Used to cause CPU to relinquish control of

bus.

BUSAK Output to signal that CPU has released bus.

STPST Alternately stops and starts CPU.

HALT Output, indicating CPU halted.

PCIT 1. As an input prevents the program counter
incrementing during fetch phase of
instructions.

2. As output, outputs negative pulse during
SIN (software interrupt) instructions.

BC1 Bus Control 1

BC2 Bus Control 2 :ie;:rss;;ggol

BDIR Bus DIRection

BDIR BC1 BC2 DECODE FUNCTION
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( COMPONENTS . ..

Resistors
R1,R2,R14,R15,R16 1k (5 off}
R3-R13, R17, R50 10k (13 off)
"R18-R33 100 (16 off)
R34--R49 330 (16 off)
R51-R54 390 (4 off)
R55 3k9
R56 1k8
Capacitors
Cc1 10n ceramic
C2,C3 47p ceramic (2 off)
C4-C17 10u 16V tant. {14 off)
ci8 470u 10V elect.
C19,C20 220n {2 off)
C21 4700u 10V elect.
C22 1000pu 10V elect.
Cc23 2200p 25V elect.
C24 100u 10V elect.
Diodes
D1-D16 TIL 209 (16 off)
D17,D18 IN914 (2 off)
D19, D20 0A47 (2 off)
D21,D22,D23 IN40O1 (3 off)
D24 3V3 Zener BZY88
D25 6V2 Zener
Transistors
TR1,TR2 2N3705 (2 off)
TR3 2N3904
Integrated Circuits
IC1,1C27 7404 (2 off)
1C2,1C3 7474 (2 off)
1C4,1C7,1C10 7400 (3 off}

—\

IC5, IC9 7410 (2 off)
1C6 7406
IC8 74145"
IC11 7402
1IC12 74L30
IC13,1C14 i 74175 (2 off)
IC19,1C20, IC21,1C22 74L75 (4 off)
1C15,1C16,1C17,1C18 2112 (4 off)
1C23 CP1610
1C24,1C25 7805 (2 off)
1C26 7403
Switches
S1 3 pole change over (toggle)
S$2,S83 S.p.c.o. push button (2 off)
S$4,519 S.p.c.o. centre off (16 off)
S20 Spst 1A
S21-524 Push button (4 off)
S25 S.p.d.t.
Miscellaneous
FS1 1A slow blow fuse 20mm
R 240V, 6V 1A, 6V 1A
XL1 1MHz crystal
Case {380 x 200 x 100mm)
Case {150 x 80 x 40mm)
Fuse Holder

Holders for i.c.s. {if req.}

Printed circuit board {main board)
Printed circuit board (power supply)
LS1 8ohm O-2W speaker

7 way DIN socket (2 off)

7 way DIN plug (2 off)

Veroboard

CONSTRUCTORS NOTE
All the components including the CP1610
microprocessor are available together with a data
sheet from Technomatic and Watford Electronics
who both advertise in the magazine. j

TS1 when data is not valid. IC8 pin 2 outputs ADAR which
causes the addressed contents of memory to be gated on to
the bus and strobed into the ADDRESS REGISTER. Pin 5
outputs BAR which strobes the CPU output into the
ADDRESS REGISTER. These two low going signals are
orred together by 1C9a, and used to strobe the address into
IC13 and 14, the address latches. IC8 pin -3 outputs |AB
which, via gates 11a and b, enables the RAMs IC15 to 18,
to output the program starting address on to the bus. IC8 pin
4 outputs DTB. This signal is fed via gates 9b and 11b to the
RAMs chip enable to read data out on to the bus. The final
output of IC8, pin 7, is DWS. This signal also enables the
RAMs via gates 9b and 11b, but it also strobes the RAMs
write inputs via gates 9c¢ and 10a. It is also used to strobe
data into the output latches IC19 to 22 when gated with
address 255 in gate 11c.

ADDRESS AND DATA ENTRY

When S1 is in the load position S1b provides +5V to one
bus feeding the switches S4 to S19 while S1c¢ provides OV
to the other bus. Switches S4 to S19 are normally at their
centre off position. To load an address into the address
latches, first set the switches to the required binary pattem
(+5V="1", 0V="0") and then push the address enter button
S2. S2 feeds the anti bounce circuit IC7a and b. IC7 pin 8

Practical Electronics May 1979 .

goes low; this puts a low on IC9 pin 1. IC10 pin 6 goes low,
reading the data from the switches into the address latches
when it goes high again.

The word that has been loaded into the address latches is
now addressing the RAMs although they are not yet
enabled. By setting the sixteen switches to the required
DATA pattern and pushing the ENTER DATA switch S3, the
data is entered into the addressed RAM location. When S3
is pushed IC7 pin 6 goes low and this enables the RAMs via
gates 9b and 11b. At the same time it strobes the RAMs
write enable via gates 9¢ and 10a, writing the data from the
sixteen switches into the RAMs,

OUTPUT LATCHES

The output latches {(IC19-1C22) are 74L75 quad latches.
The 16 bus lines feed the D outputs of the latches. When
binary address 255 is selected (OCTAL 377) IC12 pin 8
goes low and if DWS goes low at the same time the output
of gate 11c¢ goes high, strobing the data from the bus into
the latches. The output latches provide both Q (high going)
and Q (low going) outputs. The Q outputs are used to drive
single l.e.d.s via current limiting resistors. The Q outputs of
the latches could be brought out to drive external circuitry if
required.
NEXT MONTH: Construction details

23



The car market is acknowledged to be one of the most difficult for electronic
systems to penetrate. The combined environment of temperature, humidity,
vibration, electrical transients, etc. coupled with the required visual appeal and
cost targets, are very demanding. Nevertheless, the present state of the available
technologies indicate that displays will be available for vehicles in the early 1980s.

HE modern motor vehicle contains instruments that have

been optimised to provide good performance at reasonable
-cost levels. They are usually attractively mounted in plastics
mouldings and form an integral part of the vehicle fascia. The
content of the instrument package is defined by the vehicle
specification, written around the marketing requirements, on the
generalised assumption that the cost is directly related to the
complexity.

Electronic instruments in the form of tachometers and
speedometers, etc. have been introduced in the past few years
which utilise medium-scale integrated circuits, but again the dis-
play system used is a moving-coil instrument that is essentially
of mechanical construction. The manufacturing cost of an in-
dividual instrument is fairly low, and to consider utilising
electro-optic methods of display on an individual basis would
generally be too expensive.

BASIC REQUIREMENTS

Examination of available display technologies indicates that
separate instruments, complete with drive electronics, would be
more expensive than their conventional electromechanical
equivalent. If, however, all the individual elements of a
dashboard are combined on one large display, and the elec-
tronics are also integrated to form one complete panel, then a
cost-effective solution can be realised. The phrase “solid-state
displays” has been coined to cover this type of panel, though it
can -be a misnomer in certain cases.

The most important parameters to be considered when choos-
ing a particular technology are those of overall system cost,
visual appeal, reliability, life and legibility, which covers the
brightness and contrast aspects. The display must be capable of

24

being manufactured on a large scale with a reasonable level of
tooling and a minimum of assembly labour. Furthermore, the
display technology chosen must be compatible with available in-
tegrated circuits and operate within reasonable voltage and
power limitations. The ability to multiplex becomes a very
critical factor.

The main parameters of importance for choosing a display
technology suitable for a motor vehicle are those of total system
cost, visual appeal, reliability, including operation over a wide
temperature, vibration, and humidity range, together with a life
requirement equal to that of the vehicle.

DISPLAY TECHNOLOGIES

Generally, the available technologies break down into those
suitable for small-area display and those suitable for large areas;
they also have different suitability as regards the optimum num-
ber of bits. A “bit” of information is defined as a single separate
display area that has to be controlled independently (Table 1).

DISPLAY COST COMPARISON

The graphs in Fig. 1 show how the cost of these displays dif-
fers depending on their manufacture. A display consisting of
only a few bits, e.g. warning lights, will have the lowest cost
using individual elements like l.e.d.s. A display with an extremely
large number of bits will have the lowest cost using a cathode-
ray tube.

* Brian Shepherd is the Engineering Director of the Vehicle
Instrumentation Division, Smiths Industries Ltd., Cricklewood
Works, London NW2 6NN
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TABLE 1. OPTIMUM NUMBER OF BITS FOR A
GIVEN DISPLAY TECHNOLOGY

optimum
Technology number of bits
Tungsten filaments 1-20
Light-emitting diodes 1-30
Cathode-ray tubes 10k-250k
Gas discharge (plasma panels) 30-5k
A.C. or d.c. electroluminescence 30-3k
Liquid-crystal display 5-200
Electrochromic (liquid or solid) 5-200
Electrophoretic 5-200
Vacuum fluorescent 10-100

A typical full instrument panel for a vehicle will have between
150 bits for a low-line vehicle to 300 bits for a high-line vehicle.
It is evident that d.c. electroluminescence (d.c.e.l) is most cost
effective within this range, and that other technologies, e.g.
liquid-crystal display (l.c.d.) and vacuum fluorescence, could
also prove viable. The system of course also includes the drive
electronics, and thus the system cost will involve other technical
considerations as described later.

D.C. ELECTROLUMINESCENCE

The particular advantage of d.cel. for vehicle-display
applications is that, under normal and low ambient lighting, the
display has considerable visible appeal with a teasonably wide
range of colours. The disadvantages at present are associated
with the available brightness and contrast ratio under extreme
sunlight conditions. Work is continuing to overcome these
problems. ;

The technology emits light and hence requires no other means
of illumination. The construction is outlined in Fig. 2. The
overall visual appeal, together with package cost advantages,
have made it the favourite technology at present.

D.C. electroluminescent displays are based on polycrystalline
copper and manganese-doped zinc-sulphide power phosphors.
The devices are fabricated on transparent conductively coated
glass substrates, which are photolithographically etched to
provide delineation of the required light emission pattern and
electrical input. All displays are hermetically sealed in a robust
flat-pack configuration.

As a display technology, d.c.e.l. possesses many unique and
advantageous features. The devices operate with high visual
efficiency giving excellent legibility and an arresting appearance.
The emission spectrum is broad band with its peak close to that
of the human eye sensitivity curve. The basic bright yellow
colour may be externally filtered to provide readily dis-
criminated green and red displays. The emission is
physiologically restful for continuous observation and contrasts
sharply with unselected areas of the display and the surround.

Light emission takes place at the junction of the transport
conducting film and the phosphor layer. It occurs uniformly
over the whole positive electrode area, and individual phosphor
particles cannot be resolved with the naked eye.

The display brightness is continuously variable and the
voltage range is small because of the superlinear brightness
voltage characteristic. There is no threshold or striking voltage.
A vast range of display formats is possible. High resolution is
provided by photoetching of the substrate conductor pattern.
Combinations of complex shapes both small and large may be
provided on the same substrate, as may analogue and digital
information together with fixed legends.
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Fig. 2. Assembly for a d.c. electroluminescent display

{a) Front glass. (b) Insulating mask. (¢) Phosphor, which is in con-
tact with g through apertures in b. (d) Aluminium rear electrode.
{e) Conductive strip. (f) Hermetically sealed cover. (g) Transparent
conductive pattern (positive}.
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showing (above) all controls and (below) the presentation
in the car (see also front cover).
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Fig. 5. Size comparison of conventional and
solid-state displays
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CONSTRUCTION

The simplicity of construction and processing are well suited
to large-scale production, and flexibility in design allows
economic manufacture of small quantities for prototype assess-
ment. Custom displays are more readily realised than with any
other solid-state light-emitting-display technique. D.C. elec-
troluminescent displays are truly solid state. There is no sudden
catastrophic failure mode. The slow increase in electrical
resistance of the phosphor layer, which is characteristic, may be
compensated for by simple constant-power-drive conditions.
Neither luminous nor electrical power conversion efficiency
show any appreciable decrease during operation.

The target life for this type of vehicle instrumentation is 5,000
hours. Life is measured as the time betweeen the initial
brightness level down to one half of this value. Results obtained
on small panels are giving encouraging results and continuous
life-test data are being collected.

It is expected that such displays will first appear. on vehicles
with panels of approximately 100cm?, containing digital clock,
tachometer, fuel and temperature -gauges and warning lights.
This will be followed by complete dashboards containing
speedometers and odometers also.

Simpler instrumentation, such as a digital clock alone, can be
more suited to a digital l.e.d., or vacuum fluorescent or gas dis-
play panel. These types of displays are now available from many
sources, using a standard 7-segment digital format, and could be
combined with a conventional instrument to form a
clock/tachometer display for instance.

INTEGRATED-CIRCUIT TECHNOLOGY

An instrument control system requires a combination of fairly
dense logic for quartz-controlled digital clock, and odometers,
linear analogue circuitry for bar-graph displays, e.g. small
gauges, tachometers, etc. and display drive circuitry dependent
on the type of display required. The complexity of the logic plus
the fact that part of the circuit must still operate when the igni-
tion is off will require low power. Electrical interference will re-
quire high noise immunity. Many displays require high-voltage
switching.

The integrated circuits currently being designed are using
integrated injection technology for the logic and high-voltage
bipolar circuits for display drive. .Custom-designed integrated
circuits are considered best for this market because of the
optimum product costing relative to the large volume require-
ment for the complete market.

Partitioning of these circuits has been made both to give the
most flexible “kit” from which to build various panels and the
lowest cost relative to Figs. 3 and 4.

As the display content grows, it becomes increasingly evident
that “multiplexing” is essential to produce the lowest cost and
highest reliability. Multiplexing is the term given to controlling
the display element by its two connections, in parallel with other
elements, so that the minimum number of interconnections are
required. A non-multiplexed panel with 256 elements will require
257 connections. Multiplexed in a 16 x 16 manner only 32
connections are required.

Each connection requires a signal from an integrated circuit
and a pin connection to that circuit. Typical low-cost circuits
have 14 pins with a cost increase for the other standards of 16,
18, 24, 28 and 40. Also, the cost of an integrated circuit is dic-
tated -by the area of silicon used, with a cost curve generally
proportional to area up to the point where low yield increases
the cost still further. Figs. 3 and 4 indicate typical variations in
cost.

The set of integrated circuits that will be used is being
designed jointly with Plessey microelectronics, and samples are
now becoming available for complete system evaluation by
various European car manufacturers.
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STYLES

The flexibility of a solid-state display to produce an attractive
instrument panel is very important. The dashboard is
immediately in front of the driver and the display aesthetics can
be an important factor not only in the sale of the vehicle, but’
also in the subsequent safety aspects, and the manner in which
information is transmitted from the vehicle to the driver. Early
styles are shown on the cover and opposite.

As can be seen from the size information in Fig. 5, there is
considerable potential space saving advantage when using solid-
state displays.

FUTURE

Further examination of trends indicates that integrated cir-
cuits are becoming more complex and larger for a given cost
level, and the display technologies are also improving. The cost
per bit is therefore falling for large displays, but remaining the
same for small displays. From this we can deduce that it will be
most economic to offer more and more facilities at the same cost
level.

Microprocessors are becoming available that can compute
the relationships between several input parameters and give the
driver better information. The instrument panel can become the
control centre for the vehicle, optimising the vehicle performance
for fuel economy, braking, entertainment, etc.

Coupled with information systems, e.g. route guidance,
diagnostic sensing of engine and vehicle performance, this con-
trol centre will make the driving task much easier, only giving
the driver information when he requires it or in an emergency. A
keyboard will probably appear, integrating calculator, and a
message display panel as an aide memoire for things like shop-
ping lists.

The boredom of a traffic jam may eventually be overcome by
electronic games and in-car entertainment could take on a new
meaning.

For assistance in all the above display work, acknowledgement is gratefully
given to the Royal Signals Research Establishment, Phosphor Products Co.,
and Plessey Ltd.

This article is reproduced by permission of Electronics and Power, the
journal of the IEE. © |EE: 1978
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HIS article describes a sound to light modulator which
was developed to overcome the problems found in many

units. The design is intended primarily for discotheque

applications, therefore emphasis is placed on reliability.

In essence a sound to light modulator converts analogue
signals into a quasi-digital format which conveys the overall
pattern of the music into modulation of the display lamps.
An SLM can give considerable enhancement to the mainly
physical class of music danced to in discotheques.

The development of SLMs, it would seem, has been
overshadowed by gimmicky effects as found in random
lighting displays which add little to the music, as a result
they have remained relatively primitive since their inception
some ten years ago.

Many ‘discotheque operators will have experienced
problems resultant of this poor state-of-the-art. These are
summarised below:

(1) Continual adjustment is needed at every change in
programme level in order to maintain the required
degree of lamp saturation.

(2) Poor channel separation, resulting in a confused
display. L

(3) Unreliability, for no apparent reason.

(4) R.f.i. appearing in audio circuitry.

The circuit to be described has been designed according
to the premise that simplicity is the first step towards
reliability; this being an essential requirement for disco-
theque equipment. For this reason, the design is not totally
devoid of the aforementioned shortcomings, notably the
first, but is certainly a step in the right direction.

THE FAULTS DISCUSSED

Before considering the circuit, it is useful to discuss the
faults and their solutions. First (1).

A triac has a certain set voltage at which it will trigger. If
the device is turned on continuously, the associated lamps
will light continuously, resulting in a boring display; this
situation is termed "oversaturation”. When the signal level is
suitably set, the triac will only switch on when most promi-
nent parts of the music (usually the bass line and vocals) are
prevalent. In this situation, the overall rhythm of the music is
imitated. The associated lamps are then said to be correctly
saturated. In common terms, "They flash to the music.”

If the signal level is too low, the lamps will be switched on
very briefly or not at all. The signal level for perfect satura-
tion is critical, but some +3dB variation in “mean” voltage
will not seriously degrade the display.

There are two ways around the problem. Firstly, the SLM
could be provided with a compressor, which will ensure a
constant triggering voltage. However, a simple compressor
cannot discriminate between long term changes in audio
level and short term changes in the dominant sounds. It will
tend to bring parts of the mix which were intended to remain
in the background to the forefront, and reduce the dominant
rhythms to a common level, thereby giving a false display.

A careful choice of time constant can alleviate this to an
extent, but complex circuitry is almost certainly involved if a
complete solution is sought. Futher, setting up the SLM so
that the lighting level remains constant over the anticipated
range of sound pressure level requires a precise knowledge
of signal levels, again requiring complex circuitry if rapid
setting up is necessary. The use of a compressor was not
explored because a far simpler solution exists.

If the signal for the SLM is derived prior to any variable
level or tone controls, then changes in signal level resulting
from the operation of these is no longer a problem. There
remains the changes in level resulting from the dynamic
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SPECIFICATION
Bass —3dB Turnover Frequency 320Hz —18dB/
. : Octave
Treble —3dB Turnover 3.5kHz —18dB/
Frequency Octave
Input Sensitivity 2V r.m.s.
Input Impedance >100 kilohms
AC to >60 volts

Input Protection
. (equivalent to
450 watts into
8 ohms)

DC to >90 voits

1-4kW (220-250
volts)

Zero voltage
switched,
choke-
capacitor
filtering

Glass fuses for
small overloads
to 80 amps.
High speed
fuses for short
circuits to
850 amps

VDRs and
snubbers
against fuse arc
and mains
transient
Suppressors

Channel Power Capacity

RFI Suppression

Overcurrent Protection

Overvoltage Protection

range of the source signal (typically 50dB for albums) and
from differing modulation levels (a 12in single having the
highest, then 7in singles, and 12in albums with the lowest).
However, since we require in any case to capture only the
overall pattern of the music, herein defined as the recurrent
peaks, the former point can be neglected. Regarding the
latter, the 6dB leeway, previously noted, that will permit a
satisfactory display is the solution to the problem of differing
disc modulation levels.

Careful setting up is required nevertheless; this is speedily
effected by testing the display using a noisy 12in single and
a relatively quiet album track.

It must be emphasised, however, that the direct connec-
tion of sensitive audio equipment to circuitry employing
triacs provides an excellent opportunity for r.f.i. to creep into
the audio chain, hence r.f.i. must be reduced to negligible
levels.

POOR CHANNEL SEPARATION

Many designs feature 6 or 12dB/octave filters. Further,
three channels are often used. Disco music can be ade-
quately presented with two channels, simply bass and treble,
and indeed, more channels serve only to confuse.

For two channels to act discretely, yet cover a reasonable
range of frequencies,, a high order of filter is required;
18dB/octave (3rd order) filters are the compromise
between filters of a higher order requiring high tolerance
components and lower order filters which would make even
a two channel display ambiguous.
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UNRELIABILITY

The most likely reason for unreliability is ignorance of the
need for transient overioad protection when triacs are used
in mains circuits. For all its inherent reliability, the triac is
easily destroyed, particularly when operated from the mains
supply, where extremely high transient voltages and fault
currents can be encountered. The incandescent lamp has
two positively unwelcome characteristics:

(a) When power is initially applied to a lamp, a surge
current an order of magnitude higher than the nominal
current flows, reaching a peak after some 400uS,
which lasts for up to 20mS and then dies away
exponentially, reaching the nominal current level in
70mS. In an SLM, power is constantly reapplied to the
lamps, hence the surge conditions are repetitive.

{b) When a lamp filament ages, it grows brittie and will
eventually fracture or “blow”. The sudden change of
current causes arcing across the fracture, and the heat
of the arc may be sufficient to ionise the nitrogen-argon,
mixture around the filament. The ionised gas will con-
duct heavily, resulting in a short circuit which lasts until
the arc is extinguished. Filament failure in infrequent,
but should it occur, an unprotected triac will aimost
certainly be destroyed. Fuses are the most practical
means of protecting triacs from short circuit conditions
in mains circuitry. Prior to considering fusing in detail,
the most likely overload conditions will be identified;
these are:

Small overload. Human error will make it inevitable
in the long run that an SLM unit is overloaded. Given
that the overload is highly unlikely to exceed 100 per
cent, ordinary glass fuses will protect a triac.

Lamp surge. Fourteen 100W lamps at 225V will
cause a 77A surge current to flow repetitively in an
SLM. Any fuses used, and the triac, must be capable of
withstanding this surge on a continuous basis.

Short circuit. The failure of a lamp filament can
result in a short circuit and the prospective fault current
is limited only by the supply impedance. Assuming
worst case conditions, a current of 1,000A peak can be
expected on a 30A ring circuit. Since short circuits can
also occur if cables are damaged, the relative un-
likelihood of filament failure causing a short circuit
should not be cited as a reason for disregarding the
necessity for short circuit protection.

8 {]
FUSE
REINSTATEMENT
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Because semiconductor junctions can be destroyed
extremely rapidly under short circuit conditions, the
common glass fuses are inadequate; high speed fuses
must be utilised. These have: precisely defined charac-
teristics and are capable of clearing high current fauits
in a matter of milliseconds.

The rapid current cut-off causes arcing and the fuse will
not clear the fault until the arc is extinguished, which hap-
pens rapidly; the important point to note is that the arc
voltage may be considerably greater than the mains voltage.

The fault protection arrangements in many SLMs is non-
existent or pitifully inadequate. This design is protected
against the aforementioned overlioads.

FUSE SELECTION

For adequate discotheque lighting, maximum use of a
13A outlet should be aimed at. Assuming that the minimum
mains voltage is 225V, fourteen 100W lamps per channel
are permissible with enough capacity to power an amplifier
and discotheque console. The lamp surge current using
100W lamps will be 12-4 times the nominal, hence 77A at
225V per channel.

The fuses and triacs must withstand this surge for at least
20mS on a repetitive basis. A special anti-surge type of high
speed fuse will be required. A Ferraz 600 CP-AS 10.38/12
fuse will withstand a 78A surge for 110mS. The same fuse
has an 1t of 160A2S at 250V and will clear 850A r.m.s. in
2.-0mS. A BTX-94 triac has a 190A2S {2t rating for this dura-
tion, and can withstand a repetitive 100A surge; hence it is
suitable for the application.

Whilst the use of a 25A triac to control a 6A load smacks
of gross overdesigning, it can be seen that the choice of triac
is determined primarily by the available fuses, the prospec-
tive fault current and the lamp surge current.

A slow blow fuse must now be selected to protect from
small overloads and to prevent catastrophic destruction of
the high speed fuse which can occur when it is subjected to
a steady current in excess of its nominal rating (12A in this
case). Glass fuses are produced to wide tolerances, thus
selection is based upon worst case samples of the fuse, and
good samples may be blown. Specifically, the 5A 14in fuse
detailed in the design will handle the 6-2A nominal load
current provided it is not a fast blowing specimen. In fact,
the specified fuse will comfortably protect the triac up to
80A.

~ FUSE
[ et |
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TRANSIENT VOLTAGE PROTECTION

The triac must also be protected from transient voltages in
excess of its rating. A compromise between an ideal yet
complex transient suppression circuit {allowing low cost
400V triacs to be used) and a very high voltage triac
{needing little suppression but a lot of money) is-required.

To protect the triac from the majority of transients, zinc
oxide voltage dependent resistors are connected across the
devices. These present a high impedance to the usual mains
voltage, but present a low impedance to a transient
significantly in excess of the normal voltage, thereby absorb-
ing the energy. Fortunately, transient voltages tend to have
an inverse amplitude/duration characteristic, which avoids
excessive VDR dissipation. Unfortunately, the highest
voltage which the VDR will reduce to a safe level is depen-

dent upon the source impedance of the transient, but in this
design, transients up to several kilovolts will be clipped to
below 600V by the VDR. ]

Two voltage transients of known amplitude can be iden-
tified. The clearing of the high speed fuses creates a 710V
arc and the vojtage rating of the chosen triac is selected to
be in excess of this. The series inductor, used to mop up
residual r.f.i., generates back e.m.f.s of the order of 400V. A
capacitor in parallel with the inductor acts to define this
voltage.

Finally, a CR network {snubber) is placed across the triacs
to assist the operation of the VDR by limiting the rate of
change of voltage at the leading edge of a transient (par-
ticularly that generated by the high speed fuse) giving the
VDR time to operate.

COMPONENTS . ..

Resistors
R1 22k
R2 1M
R3 10k
R4 1k8
R5-R7 10k
R8 22k
R9 470k
R10 22k
R11 1k
R12 10k
R13 3k9
R14 150k
R15 22k
R16 22k
R17 470k
R18 1k
R19 10k
R20 1k
R21 10k
R22 10k

R23 47 10W

R24 47 10W

R25 Voltage dependent resistor (R.S. 238-457)

R26 100

R27 Voltage dependent resistor (R.S. 238-457)
68

29 Voltage dependent resistor (R.S. 238-457)

R30 68

All W carbon film 5% except where otherwise stated
Capacitors

C1 470n polycarbonate

c2 3n3

c3 68n

c4 180n

C5 10n

C6 10u

Cc7 3n3

c8 3n3

Cc9 100n

c10 220n

ci1 100n 1,000V

ci12 100n 1,000V

C13 220n 1,000V

cia 100n 250V

C15-C16 2,200 40V elect
C17-C18 100n

C19-C20 470n

C21 220n 1,000V
c22 100n 1,000V
C23-C24 100n

C25-C26 250u 25V elect

D1-D2 BZY88C—12V

D3-D4 . 1N914

D5 0A91

D6 BZY88C—6V2

D7 0OA91

D8 BZY88C—6V2

D9-D13 1N5401

. D14 BY206
iCé +15V, 1A regulator, 7815
IC7 —15V, 1A regulator, 7915
Inductors

L1, L2 500 turns of 19 s.w.g. enamelled copper
wire layer wound on 200 x 10mm ferrite
rod

T1,T2 1: 1pulse transformer (R.S. 196-369)
{(Maplin)

T3 Mains primary: 17-0-17V 1A secondary

Potentiometers

VR1-VR2 10k log
Semiconductors
1C1-1C5 741C
TR1 BC184
TR2-TR3 BC337

CSR1-CSR2 C106D
CSR3-CSR4 BTX94—600U

Miscellaneous
LP1-LP4 Mains neons
FS1,3,5,7 Slow fuses 5A 1}in
FS2,4,6,8 Fastfuses Ferraz type 600-CP-AS 10.38—
12A
FS9 500mA 1}in
1}in panel fuseholders
Ferraz fuseholders type SGR10
S$1,54,S6 S.p.s.t. 15A toggle
S2 D.p.s.t. 15A toggle
SINSH D.p.d.t. 15A toggle
19°C/watt heatsinks (2 off)
2.1°C/watt heatsinks (3 off)
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Fig. 1. Block diagram of unit and signal derivation points from typical disco console

R.F.l. APPEARING IN THE AUDIO CIRCUITRY

The use of zero voltage switching is a foregone conclusion
when sensitive audio circuitry is directly connected to and in
close proximity to a potential source of r.f.i. This is totally
eliminated when the triacs are triggered at the zero point of
the mains cycle. This is an ideal that is difficult to achieve for
two reasons—first the mains voltage is at zero for a very
small period of time. Electronic circuitry has a finite
operating time. And second, triacs have a minimum holding
current below which they will not remain in their on state
after removal of the gate trigger signal. For a typical Iy value
of B0mA, this implies that the mains voltage for a 1,000W
load on a 250V supply must be above 3-7V for reliable
triggering to occur. Even at this voltage, not insignificant r.f.i.
will be generated. Additional filtering is therefore required.

A series inductor of several hundred microhenries will
limit dl/dt to around 1V/uS (with the nominal load) which is
considered satisfactory for reducing r.fi. on nearby AM
broadcast receivers to negligible levels. The addition of a
parallel capacitor creates a —12dB/octave low pass filter
with a —3dB breakpoint of around 35kHz.

If the unit is housed in a steel, or better still aluminium
case, connected to a low impedance earth, and normal
precautions are taken with respect to avoiding interaction
between conductors carrying small signals and load
currents, then to all intents and purposes, r.fi., whilst
undoubtediy occurring, can be disregarded.

INPUT AMPLIFIERS

In order to minimise r.f.i. pickup, the input sensitivity of
the SLM is set at around 2V. For reasonably constant lamp
saturation, the input signal must be derived prior to volume,
tone or other equalisation controls on the discotheque con-
sole, mixer, etc. {Fig. 1). Here an input amplifier will normally
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be required, Figs. 2a, 2b and 2c. If tone or level controls
precede equalisation stages, then the input amplifier must
be provided with its own equalisation.

In discotheque applications, the microphone may also be
required to feed the SLM, and in the case of a stereo desk,
left and right channels must be mixed, Fig. 2c.

Power for the op-amps may be derived from power rails in
the desk, a.separate p.s.u. based on that illustrated in Fig. 4
may be provided, or the input amplifier may be powered
from the SLM + 15V rails.

As a last resort, the input amplifier may be mounted inside
the SLM, but particular attention must be paid to screening,
which should be copper based for maximum effect at high
frequencies. The source impedance of stages driving the in-
put amplifier should be less than 20 kilohms.

If the aforementioned signal derivation is too
troublesome, a 10 kilohm log pot can be wired across Fig. 3
input and OV, the wiper connected to C1. The unit will then
operate directly from speaker lines at powers of 10 to 450W
into 8 ohms and half and double these powers for 16 and 4
ohm systems respectively. The SLM input is ground refer-
enced, so care must be taken to ensure that speaker lines
are correctly polarised.

The input is protected up to 60V; below this signal level
excessive attenuator settings are not harmful. With this
method of signal derivation the lamp saturation is now sub-
ject to changes in volume and tone control settings, but its
simplicity is expedient and it makes the SLM more versatile.

SIGNAL PROCESSING CIRCUITRY

Referring to Fig. 3, C1 provides d.c. isolation. Zeners D1,
D2 and diodes D3, D4 protect the unit from excessive signal
input voltages, up to some 60V, in conjunction with C1 and
R1.
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Fig. 2(c). Input amplifiers for multisource inputs
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Switch S1 is provided to control earthing arrangements.
In certain circumstances r.f.i. may be injected into sensitive
audio stages, and in most cases the switch will be open to
prevent earth loops. If the unit is ever operated from a
floating source, however, earthing can be conveniently
restored.

IC1 is a buffer-amplifier, providing a low source impe-
dance for the fiiters and some voltage gain. The filters, built
around IC2 and IC4 are bass and treble respectively. These
are third order Butterworth types with unity gain in their
passband. Their —3dB turnover frequencies are 320Hz and
3-5kHz.

VR 1 and VR2 control lamp saturation.

If saturation is seriously upset when changing from 12in
singles to albums, or synthesised music with excessive
treble content is played, then a switched attenuator at this
point can be a useful asset, since it allows rapid correction.
The operator must then develop the habit of switching
the attenuator when turntable speed is changed.

IC3 and IC5 are voltage amplifiers providing low impe-
dance drive to the zero voltage switch. Zeners D6 and D8
provide a pulsating “strobelike” display, but experimentation
with different Zeners or even their omission is suggested, as
a lot depends upon the type of display, thermal lag of the
lamps and the application.

If one channel is found to be insensitive, then resistor R8
or R15 may be increased. A doubling of value to 47 kilohms
is recommended; the corresponding resistor R10 or R16
must then be changed to 10 kilohms in order to minimise
offset voltages.

ZERO VOLTAGE SWITCH

A single polarity mimic of the mains voltage is derived
from the unsmoothed but rectified output of the power
supply. This voltage is applied to the base of TR1 (Fig. 5).
When this is above 0-7V, TR1 is saturated and TR2, TR3
remain off. When the base voltage drops below 0.7V
{corresponding to a mains voltage of around 11 volts), TR1
turns off and base drive is then applied to TR2 and TR3. The
pulse width is around 200uS symmetrical about the zero

-point.

The zero crossing pulse is applied at 100Hz to the C106D
anode. Two conditions must be met simultaneously for
current to flow through the pulse transformer: (a) a trigger-
ing signal must be present at the gate of the thyristor, and
(b), the mains voltage must be about the zero point.

The C106D thyristor has high gate sensitivity, allowing it
to be triggered directly from an op-amp. Whilst pulse
transformers may be easily hand wound, the use of a com-
mercially manufactured component which can be relied
upon implicitly for reliable isolation is an important safety
factor.

MAINS CONTROL CIRCUITRY

Since fuses. usually blow at an inconvenient time, a
changeover switch is provided in Fig. 4 to allow rapid
reinstatement. The blown fuses are isolated by throwing the
switch, allowing safe renewal. Neons LP3, LP4 wili light
when a fuse blows, provided a load is connected. The high
speed fuses have a ceramic body, so inspection will not
reveal whether they or the glass fuses only have blown. If
the glass fuses are intact, then the high speed fuses are
“dead” but the reverse is not necessarily so.

The snubber networks C13, R28 and C21, R30 protects
the triacs from voltage transients generated by the arcing of
the high speed fuses when they clear, together with the
voltage dependent resistors in parallel. Protection against
mains borne transients is also ensured. C12, L1 and C22, L2
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are placed so that stray capacitances do not hinder the
effectiveness of the filtering.

The chokes must be wired as close as practical to the
triacs, and the intermediate wire should be covered with
ferrite beads (shown as dashed lines). M

Mains cables, particularly those carrying the lamp current,
should be kept well away from the signal circuitry. The
trigger wires to the pulse transformer must be kept short,
and should be tightly twisted or in a common sheath. The
use of 25A triacs to control a 6A lamp load is undeniably
expensive, and if reliability is to be sacrificed for the sake of
cost, then 15A plastic triacs (BT 139-600) may be directly
substituted. The high speed fuses may then be disregarded.

POWER SUPPLY
R25, R26 and C11 protect the regulators and signal
processing circuitry from mains borne and control circuitry
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generated transients. Neon LP2 monitors the fuse FS9. The
use of a regulated supply is essential as poor mains or
transformer regulation may cause interactive effects if the
op-amp’s supply rails are upset. |f both channels switch on
simultaneously, a significant drop in mains voltage may be
experienced. Also, the protection diodes D3, D4 (Fig. 3)
inject supply ripple into the signal line.

Supply ripple is minimised by the use of cheap plastic
regulators in place of large capacitors. The BY206 diode
further suppresses this effect and allows the regulators to
start under a common load.

Local decoupling is provided by 100n capacitors,
preferably ceramic types, on account of their low inductance.
250uF capacitors are added to cure possible low frequency
instability. Their use is particularly recommended if the sup-
ply leads are more than a few inches in length.

Next Month: Construction and setting up.
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by K. Lenton-Smith

Transcriptions of a well-known organist’'s
numbers are always interesting. In Harry
Stoneham’s case they present a definite
challenge to brain and fingers as the score
is spattered with fast semiquaver and triplet
runs. Browsing in my local music store
recently, | came across "'Play Jazz Organ”

. containing twelve numbers arranged exac-
‘"tly as Harry Stoneham plays them. These
include “"Michael’'s Theme—his composi-
tion used to play in the Parkinson show.

Certain of the numbers in this album
have been recorded on I.p. discs in the past
and for those that have an organ record
collection these are “Hammond My Way"
(Contour 2870112) and “Two Fellas to
Follow” (Tepee TPRS 100). The transcrip-
-tions tally even to the key, which at least
simplifies the task of learning to play the
score. The album is distributed exclusively
by Music Sales Ltd., 78 Newman Street,
London W1P 3LA and costs £2-50.

There is a tendency to think that all
organs sound the same when fast Leslie is
applied but there is a decided difference
between the two records mentioned, the
first being on Hammeond and the second on
Lowrey with Automatic Orchestra Control.
Harry's fingers are nimble enough but
A.0.C. gives an added interest to his
brilliant runs.

B-3000

New models constantly appear but the
Hammond 8-3000 first shown at the
NAMM Exhibition in Chicago late last year
deserves a special mentlon. Readers with
greying temples will look at our illustration
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and think .they recognise the Hammond
B-3, which was in its heyday some two or
three decades ago but is now out of
production though still in demand. The
fabulous Ethel Smith, some may remember,
featured the B-3 in playing “Tico Tico” in a
film years ago: she was present at the
NAMM show and no doubt the sight of
Hammond's latest model brought back
memories for her.

in fact, the B-3000 is the electronic
equivalent of the B-3 tonewheel organ.
Even the consoles are identical at first
glance, but there are important differences
other than the method of tone generation.
Drawbars, second and third harmonic per-
cussion and reverse-colour preset keys are
as before but Grand Piano, Electric Piano
and Drawbar Sustain have been added. The
new organ also has a Transposer which can
shift the compass up two semitones or
down four.

The purist may say that this device is not
necessary, but there is no doubt that play-
ing in Dy, sounds brighter than the key of C:
the Transposer saves the mental problems
of sorting out accidentals in a different key.
“Bright Wave'" drawbars are available on
the lower manual “B" preset, allowing the
player to select five flute pitches and/or four
bright voices.

IT CLICKED

Certain new rocker tabs have been ad-
ded, the most interesting being one marked
“Key Clicks”. This ought to bring a wry
smile to the faces of constructors who have
burnt gallons of midnight oil trying to
eliminate key clicks—but such is the state
of the art!

The Hammond's original popularity was
partly due to the fact that rhythmic perfor-
mers found key clicks to their liking (though
erstwhile tone cabinets were designed to
suppress clicks as far as possibie). As the
particular tab was fitted during the later
stages of design, this special Hammond
feature appears ta be as popular as ever.

Donald Leslie heard the organ when it
was on the stocks and decided that a
special tone cabinet was required. The
Leslie 822 was thus designed to mate with
the B-3000 and provides 215W output
power—sufficient for a large audience and
making the instaliation ideal for the
professional performer.

One disadvantage of the original B-3
{and indeed the C-3, A-100 and RT-3

organs) was that the preset keys required
only a light touch. It was only too easy to
take off the “B"” preset when "“smearing”
the manual, so being left with no drawbars
in operation—an embarrassing episode in
public performance!

The new organ has a more definite
preset action and it is now possible to
combjne several keys simultaneously for
multiple combinations.

Priced at around £5000, the B-3000
does not have a rhythm unit, automatic
chords or arpeggiator, but two full 61-note
manuals and a 25-note pedal clavier make
it suitable for playing classical and light
music. |t makes a pleasant change to be
able to report that this is a real organ with
the minimum of frills, ideally suited to the
professional musician.

TAPE—FOR GOOD MEASURE
Many constructors never manage to

learn to play the instruments they make and

conversely others that can play go aground

_ with electronic problems. Even so, there are

those who are fortunately accomplished in
both fields. :

Whatever the level of musical ability, the
best critic is oneself—heard on a tape
playback. This method of self-discipline is
excellent for—as the reader has probably
found—the simple act of pressing the
“Record” button will be followed by a num-
ber of disasters! The player Is under
pressure, as he would be if suddenly con-
fronted with a public performance, but at
least the tape can be scrapped: better still,
the tape is used to spur the player to
eradicate the problems.

These points came to the fore recently
when talking to a keen young musician who
agreed, but pointed out that purchasing his
instrument had not left much spare cash for
luxuries such as good stereo recording
equipment. Having ascertained that he had
a stereo amplifier and might be prepared
to spend some £30, | decided to work on
the project. The following notes may be of
interest to anyone In a Similar position.

INSERTS

The problems with home recording are
not only associated with musical ability:
there is also the question of clear, undistor-
ted recording. )

Our young friend lives close to both TV
transmitters in London, so r.f. breakthrough
had to be considered. Consguently, a pair of
Grundig Electret microphone inserts were
purchased for some £3. They were found to
give good frequency response and did not
invite a background of TV sound while in
operation.

The Electret inserts have an integral FET
preamplifier which requires a positive sup-
ply of between 3V and 6V, easily found
from mercury cells as the current drain is
small. The insert, slide switch and cells
were mounted in a 6in. length of metal
tube, the completed microphones being fit-
ted with a two yard coaxial cable and
miniature jackplug. Results from these
microphones were far superior to the usual
“dynamic” cassette types.
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CASSETTE

Both inserts and cassette mechanisms
appear in the advertisements in this
magazine. Having studied the specifica-
tions, a mechanism with mated electronics,
twin VU meters, high frequency erase, auto
stop and CRO, switch was purchased.

Having too many pending jobs already, |
was pleased -that the work entailed {other
than a cabinet) took very little time. This in-
volved fitting a mains transformer and two
other components and arranging input and

output connectors for the stereo amplifier.
Suitable series resistors for the high level
input were found to be 100k.

The overlay panel supplied was
somewhat larger than necessary and was
sawn down slightly and fitted with a mains
switch and pilot before it was attached to
the mechanism and boxed. There was one
problem with some brass studs moulded in
to the underside of the top panel which
were 3BA, so that 4BA nuts had to be
tapped accordingly.

The result was a spendid little machine,
fully equal to expensive counterparts. After
experimenting with various microphone
positions, we obtained extremely clean and
accurate recordings. Given good tape—
Superferric or CRO,—there was no
noticeable hiss from the i.c. circuitry, which
is non-Dolby, of course. The combination of
high-quality Japanese mechanism and
Electret inserts should satisfy the limited
budget reader. Does anyone want a
quarter-track reel to reel recorder cheap?

CAR RADIO A.G.C.
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Philips in BP 1 522 421 patent an
interesting new approach to automatic
volume control for a car radio. The patent
was applied for in 1975 and is granted
under the old laws. As any driver knows,
when vehicle speed increases, so ambient
noise also increases. It thus becomes
necessary to increase the radio volume to
maintain audibility and programme
enjoyment.

Many types of automatic speed-
compensated volume controls have been
proposed in which a gain control signal is
derived from a sensor which monitors the
engine speed. Such systems require
modification and sophistication of the car
electric system.:

Philips aim to simplify installation by
making the audio amplifier gain dependent
on the output of an electronic detector
which senses ignition pulse frequency.

Copies of Patents can be obtained from :
the Patent Office Sales, St. Mary Cray, Orpington, Kent

In car radio 12 a frequency detector 18 is
coupled to the car d.c. power supply and to
an audio control amplifier 21. The supply
line carries d.c. and ignition interference
pulses; capacitor 26 prevents the d.c.
reaching chassis and inductance coil 25
presents a large impedance to the pulses so
that they pass to the frequency detector 18.

The detector has a threshold which is
continuously readjusted to the value of the
last pulse having the largest amplitude and
produces a d.c. voltage of which the
magnitude represents the frequency of the
pulses. This d.c. voltage is fed to the control
input of amplifier 21.

The car driver manually sets the car radio
volume to a preferred level by means of a
conventional control pot 22, Thereafter the
signal derived at 18 from the ignition pulse
rate, and thus from the engine r.p.m., con-
trols the amplification factor at 21 to vary
the audio signal level above and below the
mean value set at pot 22,

In this way an increase in engine speed
and ambient noise produces a compen-
satory increase in audio level and a drop in
speed produces an audio reduction. This
produces the subjective effect of constant
audio level. The patent gives details of the
frequency detector circuit, complete with
suggested values for all components.

DELAYED COURTESY LIGHT

Lucas Electrical in BP 1 513 127 (gran-
ted on a 1974 application under the old
laws) patent a simple modification of a car
electrical system which keeps the courtesy
light illuminated for a predetermined period
after the door is closed—but only until the
engine is started. Normally, of course, the
lamp is switched directly on and off by
opening and closing of the door.

When a door is opened, one of two
switches 18, 19 closes and capacitor 35

Price 95p each

charges through resistors 34, 42, diode 17
and the closed switch. Transistor 23 is
turned on by current flow through resistors
22, 21, 42 and diode 17. Transistors 26,
28 and 31 also turn on and the courtesy
tamp 37 is illuminated via a manual switch
36, resistor 32 and transistor 31.
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When'the car doors are closed, so that
switches 18 and 19 are open, capacitor 35
discharges through resistor 21 and the
base-emitter of transistor 23 to hold the
transistor 23 on for a limited period of time,
e.g. eight seconds. During this period
transistors 26, 28, 31 are held on and the
courtesy lamp remains lit.

If, after the doors have been closed and
the switches 18, 19 opened, the car igni-
tion switch 14 is closed (to start the cat)
the capacitor 35 discharges rapidly through
diode 15 and resistor 16. The courtesy
lamp 37 thus goes out almost immediately.

In this way there is no risk of the
courtesy lamp remaining lit while the car is
driven off.
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A.F. SWITCH

Ever had the problem of switching one of
several audio signals to a common output?
Traditiomally, you would use a few feet of
screened cable and a panel mounted switch
to do the job. Of course, you would have to
use a high quality switch and be very
careful with your cable routing, but if the

~extended signal paths didn’t increase cross-
talk and mains hum pick-up too much, the
mechanical switch solution might be quite
acceptable.

More recently electronic switching has
become possible. Using this method a
mechanical switch is still needed, but now
it carries not the signal, but what are in
effect logic levels to control the electronic
“business end”. You could throw one of
these together with a handful of op amps
and an analogue multiplexer, or you may be
able to lay your hands on some op umps
whose outputs can be gated into a high
impedance state so that the multiplexer is
not needed. In either. case the solution may
be rather expensive and will involve several
packages.

To solve the problems of both
mechanical switches and the multi-package
electronic switch, Mullard have introduced
a couple of devices which they call ““Signal
Sources Switches”. The TDA 1028 and the
TDA 1029 ‘as they have been coded, look
ideal for use in audio, even hi-fidelity audio,
systems. They contain, in single 16 pin d.i.l.
packages, complete electronic switching
systems which run from single 6-23V
supplies and feature input protection by
clamp diodes together with full output short
circuit protection. The TDA 1028 consists
of two, two-pole, two-way switches, which
means that it has eight input lines and four
output lines which are controlled in pairs by
two “Switch Control” inputs. The TDA
1029 consists of one, two pole, four-way
switch, so it has eight inputs and two
outputs controlled by three ‘‘Switch
Control” input lines. (A fourth control line is
not needed because with the three control
lines floating, channel one is automatically
selected.)

The typical specifications for these
devices look good. Over the 20Hz to 20kHz
band, the r.m.s. putput noise voltage is only
5uV, and a 5V input signal in the same
band suffers only 0-04 per cent total
distortion. Amplitude response across the
band is within O-1dB, and at 1kHz crosstalks
between inputs is 75dB down.

Apart from use as stereo quad switches,
these devices would seem ideal for use in
disco systems and synthesisers etc.
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CROWBAR

Ever had the experience of a voltage
spike on the supply rail which ruins your
delicate i.c.s? What you need is a crowbar.
(No, not to smash up the errant power sup-
ply you idiot!)

A crowbar is usually formed by using an
SCR connected between the raw d.c. sup-
ply and ground. When an overvoltage con-
dition is sensed, the crowbar. SCR is
triggered and the resulting short circuit
causes an immediate drop in the voltage
supply, followed by a blown fuse within a
few tens of milliseconds for a more perma-
nent solution!

The SCR part of a crowbar is simple. The
difficult bit is sensing an overvoltage and
generating the necessary trigger pulse, two
jobs done very well by a new device from
Texas Instruments, coded MC 3423.

The MC 3423 lives in an 8 pin mini-chip
package and contains a voltage reference
and a comparator, together with output
drive transistors for (a) the SCR gate and (b)
an indicator lamp or l.e.d. which must be
fed from a separate supply.

The indicator is necessary because it
shows the unlucky user just what has gone
wrong. Without it, he would just have to
suck his thumb while the wisp of smoke
from the fuse drifted skywards!
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Practical Electronics

From Science of Cambridge: the new MK 14.
Simplest,most advanced,most flexible

8-digit, 7-segment
LED display

1
P””"“I‘L‘{J”q

MK 14 including
optional RAMI/O
and Extra RAM.

The MK 14 is a complete microcomputer with a
keyboard, a display, 8 x 512-byte pre-
programmed PROMs, and a 256-byte RAM
programmable through the keyboard.

As such the MK 14 can handle dozens of
user-written programs through the hexadecimal
keyboard.

Yetin kit form, the MK 14 costs only £39.95
(+£3.20 VAT, and p&p).

More memory —and peripherals!

Optional extras include:

1. Extra RAM - 256 bytes.

2. 16-line RAM I/Q) device (allowed foron the

PCB) giving further 128 bytes of RAM.

3. Low-cost cassette interface module - which
means you can use ordinary tape cassettes/
recorder for storage of data and programs.

. Revised monitor, to get the most from the
cassette interface module. It consists of 2
replacement PROMs, pre-programmed with
sub-routines for the interface, offset
calculations and single step, and single-
operation data entry.

. PROM programmer and blank PROMs toset
up your own pre-programmed dedicated
applications.

All are available now to owners of MK 14.

s

W

A valuable tool—and a training aid

As acomputer, it handles operations of all
types—-from complex games to digital alarm
clock functioning, from basic maths to a pulse
delay chain. Programs are in the Manual,
together with instructions for creating your own
genuinely valuable programs. And, of course,
its a superb education and training aid -
providing an ideal introduction to computer
technology.

May 1979

4.43 MHz crystal

PROM-512 bytes
RAM-256 bytes

ExtraRAM
(optional)

Edge connector for
external keyboard with
upto 32 keys

SPECIFICATIONS

®Hexadecimal keyboard @ 8-digit, 7-segment
LED display® 8 x 512 PROM, containing
monitor program and interface instructions
@256 bytes of RAM ® 4 MHz crystale 5V
regulator @ Single 8 Vpower supply ® Space
available for extra 256-byte RAM and 16 port
I/0 ® Edge connector access to all data lines
and I/0 ports

Free Manual

Every MK 14 kit includes a Manual which deals
with procedures from soldering techniques to
interfacing with complex external equipment.
Itincludes 20 sample programs including math
routines (square root, etc), digital alarm clock,
single-step, music box, mastermind and moon
landing games, self-replication, general
purpose sequencing, etc.

microcomputer -in kit form.

S Vregulator

Power rails and
input/output edge connector

RAM /O device
- (optional)

B PROM-
© — S12bytes

RAM-256 bytes

ExtraRAM

(optional)

Display and keyboard
interface circuitry.

Designed for fast, easy assembly

The MK 14 can be assembled by anyone with a
fine-tip soldering iron and a few hours’spare
time, using the illustrated step-by-step
instructions provided.

How to get your MK 14

Getting your MK 14 kit is easy. Just fill in the
coupon below, and post it to us taday, with a
cheque or PO made payable to Science of
Cambridge. And, of course, it comes to you with
acomprehensive guarantee. If for any reason,
you're not completely satisfied with your MK 14,
return it to us within 14 days fora full cash
refund.

Science of Cambridge Ltd,
6 Kings Parade, Cambridge, Cambs., CB21SN.
Telephone: Cambridge (0223) 311488

I—To Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB21SN. —.l
l Please send me the following, plus details of other peripherals: I
(MK 14 Standard Microcomputer Kit # £43.55 (inc 40p p&p.) |
| [J ExtraRAM « £3.88 (inc p&p.)
| CIRAM 1/Odevice » £8.42 (inc p&p.) |
l I enclose cheque/money order/PO for £ (indicate total amount.) I
l Name l
[ ST A SC|ence Of |
PES Allow 21 days for delivery. g



NEW PRODUCTS AND LOWER PRICES!!

FROM TIMETRON Recommended by TEMPUS

THE AMAZING MELODY 80

Muslcal calculating diary watch
ADVANCE SPECIFICATION: Two separate Alarm
Tunes, Calculator with keys 1-8 playing individual
notes - a mini synthesizer! Complete Calendar,
Watch, Stopwatch - measuring net and lap times to
15 sesond - Alarm Timer and Calculator with %,
full Memory, Date calculations. £25 95

RRP £30.-95
THE INCREDIBLE AQ-2000

Universal calendar watch

Watch, complete Calendar,
Two Alarms, Stopwatch,
Time Memory, Countdown
Alarm, 8 digit Calculator.

LC Display of hours, = Las
minutes, seconds, am/pm, @ 9
full calendar display of s

day, date and every Sunday.
Also digitai date, month,
year; with day, Sundays.
Displays any monthly
calendar from 1901 to 2099.
Memorises and displays three
optionat Important dates.
Calculator with full Memary,
%, K, Square Roots.

One year battery life RRP £29.95

1 %2} x 44ins. Wallet. Anincredible 52495

W THE VERSATILE MQ-10

Slim Pendant, or Pocket Quartz
=K 1D 1D D DD

800 & e

(== W] l='-D

(Y= RY = =] sm.

(=10} a0 - m-(:-m

£35.95

Specification as AQ-2000 but without | , Memory.
1 x 4§ x 1} ins. With “kiss” touch keys. bomplete with
pouch and neck chain. RRP £39-95

FX-58 SCIENTIFIC
MINI CARD ALARM
CLOCK AND STOPWATCH

Two Alarms,
Countdown
Alarm Timer,
Stopwatch
Net times

1o 5 sec.,
Calculator,
Full Memory,
Logs, Trigs, Pi,
Sexagesimal
to decimal,

2 levels of
parenthesis.

1x34 x 2y inches.
RRP £29.95

£

Approx. 4000 hours
cantinuous use from 2
AA size batteries. Trigs,
logs, exponentiations
etc. Statistical - stan-
dard deviations. Polar
to rectangular and R-P.
Sexagesimal to decimal
Conversion. ENGineering
key, Pi, cube root, 6
levels of parenthesis.
Full memory. § x3 x 5]
inches RRP £21.95

£24.95

LCD SCIENTIFIC
CALCULATOR
COLLEGE FX-80

£16.95
CASIO MQ-11

Microcomputer Quartz

Specification as AQ-2000 but

with "kiss" touch keys and smalier
case, &4 x 2} x 3} ins. Leatherefte
wallet with window for display.

RRP £34.95
£29.95
W MP-100 MATH PET (LCD)

Sophisticated maths teaching aid at four selectable
levels plus clock, two alarms, stopwatch.
RRP £24.95 21995

SUPERIOR CASIO WATCHES

All CASIO watches have a calendar display, night
illumination, mineral glass and stainless steel cases,
water resistant to 100 ft {except Sports watches and
50QS 66 feet).

46CS-27B PRICE REDUCED

Almost certainly the slimmest and most sophisticated
ALARM CHRONOGRAPH available today.

® LC Display of hours, minutes,
seconds, day; And with
day, date, month and year.

® Optional 12 hour with am/pm
or 24 hour clock display.

@ 24 hour alarm setting.

® Optional hourly chimes.

® Chrono measures from
15 second to 6 hours. \

® Net, lap. 1st and 2nd place.

@ 7-8 mm stainless steel case. N

@ Mineral glass face.
Only £39.95

@ Water resistant to 100 feet.

® Lessthan + 10 seconds/month.
500S-17B REAL QUALITY
AT LOWEST EVER PRICES

Stopwatch, Dual Time,
Water Resistant to 66 ft.
Displays hours, minutes,
ten seconds, seconds flash,
am/pm; And with day,

date and month calendar.
Stopwatch measures net
times from 1 sec. to 13 hrs.
Stainless steel encased (8mm).
Fine stainless steel bracelet
with easily removable links.
Mineral glass face.

£19.95

SPORTS WATCHES

F-100
Left, 9-4mm

£19.95 —

52QS-14B
Right, 8mm

£22.95

Upto 25 !unctlons. Net, lap and first and second place
times to 5 sec. F-100 Resin case and strap. 52QS-14B
Stamlessﬂgteel encased version with fully adjustable

s/s bracelet
CASIO QUARTZ

h 31QR functions as 50QS above.

31QR-20B
Left, 8.-5mm

£19.95

54QS-16B
Right, 7.5mm
6 digits

& £24.95

st

6 DIGIT WATCHES (Not Sports). Hours, minutes
seconds and day of week. (Model 54QS has an
optional display of hrs, mins, date, day. ten seconds,
seconds flash); And day. date, month, year calendar.
Selectabie 12 hr {with am/pm) or 24 hr clock.

% CHRONO AND ALARM
=

45Cs-22B
Left, Chrono

£34.95

25CS-16B
Right, 9-25mm
Alarm =
£34.95 ) =
CHRONOGRAPH. 6 digits as above, with chrono
measunng net, lap and 1st and 2nd place times

from f; second ta 6 hours. Dual time tacility.

ALARM. Displays hours, minutes, seconds {or date)
day, am/pm. Perpetual calendar. 24 hour alarm.

&

Most CASIO products in stock. Send 25p for our
illustrated mail order catalogue.

Prices include VAT. P. & P. Send cheque. P.O. or phone your Access or Barclaycard Number to:

TIMETRON

Callers welcome by appointment Cambridge CB11DB

Dept PE. Beaumont Suite, 164-167 East Road,

Telephone 0223 67503

WORLD RADIO
TVHANDBOOK
1979

Price: £9.16
1979 RADIO AMATEUR'S HANDBOOK
by ARRL Price: £7.86

HOW TO BUILD A COMPUTER CONTROLLED

ROBOT by T. Loofbourrow Price: £5.20
HOW TO REPAIR VIDEO GAMES
by R. Goodman Price: £6.36

TESTING METHODS & RELIABILITY
ELECTRONICS by A. Simpson Price: £4.50

CLOSED CIRCUIT T.v. FOR TECHNICIANS

VOL | by K. J. Bohiman Price: £5.00
AMATEUR RADIO TECHNIQUES
by P. Hawker Price: £3.70

SOME COMMON BASIC PROGRAMS

by L. Poale Price: £6.00
8080 8085 SOFTWARE DESIGN
by C. A. Titus Price: £7.50

MICROCOMPUTER ANALOG CONVERTER
SOFTWARE & HARDWARE INTERFACING
by C. A. Titus Price: £7.50

“ALL PRICES INCLUDE POSTAGE*

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-2] PRAED STREET
LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p,m.

NO
BATTERIES

NO WIRES
ONLY

£32-99

PER PAIR
+ VAT 8412

The modern iy of instant 2.way communications. Supplied
with 3-core wire, Just plug into power socket. Ready for
use. Crystal clear communications from room to room.
Range {-mile on the same mains phase. On/off switch.
Volume control. Useful as inter-office intercom. between
nffice and warehouse in surgery and in homes. P. & P. 99p.

+ VAT £2.24
Solve your communica-
tion problems with this
4-Btution Transistor lutercuns system (1 master and 3 Subs),
in robust plastic cabinets for desk or wall mounting. Cail}
talk/listen from Master to Bubs and Subs to Master. Ideally
sujtable for Business, Burgery, Schools, Hospitals and Office.
Operates on one 9V battery. Onjoff awitch. Volume control.
Complete with 3 connecting wires each 66{t. A Battery
and other accessoriea. P. & P. 99p.

NEW ! AMERICAN TYPE CRADLE

EPHONE AMPLIFIER

ONLY

£17-95

+V.AT £1-44

Latest truusstorised Telephoune Amplifier with detached
plug-in speaker. Plicing the receiver on to the cradle
activates a awitch for immediate two-way conversatlon
without holding the handset. Many people can llsten at a
time. Increase efficiency in office, shop, workshop. Perfect
fot ‘'conference” calls: leaves the user's hands free to make
notes, consult files. No long waiting, saves time with long-
distance calls. Onfoff switch, volume contral, conversation
recording model at £18-95 + VAT £1:60. P. & P. 9p.

10-day price refund guarantee on all items.

WEST LONDON DIRECT SUPPLIES (PE 5)

169 KENSINGTON g]g_‘ﬂ S‘I'REE‘I', LONDON, w8
-917 554

Practical Electronics May 1979



Market

Place

Items mentioned are usually available from electronic
equipment and component retailers advertising in

this magazine.

However, where a full address is

given, enquiries and orders should then be
made direct to the firm concerned. All
quoted prices are those at the
time of going to press.

by
Alan
Turpin

GETTING HOOKED

This micro hook is ideal for test hook ups
to i.c.s. Weighing less than one gram it will not
damage an i.c. leg while remaining tenaciously
attached.

Overall length of the hook is 1-75in and it
operates with a “hypodermic™ action.

Available ex-stock in ten colours the price
is 62p plus VAT and p&p. Cash with order,
otherwise minimum order charge £10. Trade
enquiries invited.

Special Products Division, British Central
Electrical Co. Ltd., Briticent House, New
Street, Ringwood, Hants. (04254 4611).

FOR MAINLINE READ ARROW

Arrow Electronics, makers of the “Leader”
range of kits, have acquired the entire stock of
Mainline Electronics, previously suppliers of
amplifiers, audio equipment spares, semi-
conductors and components.

It is thought that production of the
Mainline amplifiers will be continued and
merged with Arrow’s existing range of
“Leader” kits.

Arrow Electronics Ltd., Leader House,
Coptfold Road, Brentwood, Essex CMI14
4BN (0277 219435).
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and
David
Shortland

PRETTY POLY

A new live performance synthesiser employ-
ing patch switching has just been introduced by
EMS. Named the Polysynthi this colourful
instrument has a four octave keyboard but
can cover nine octaves in six overlapping
ranges. Tuning is claimed as completely
stable.

Outputs from the instrument are
polyphonic, pressure dependent control and
position dependent control. The first control
relates to pressure applied to the keyboard and
the second to the highest note played. Their
voltages can be routed to external devices. In
the photograph the left two panels control the
envelope follower, two voltage controlled L.f.
oscillators and two ADSR envelope

generators. The centre panel provides the
sound source; pulse, square and triangle; noise
generator and external input. These can be
mixed in any proportion. The two right-hand
sections contain the treatment with two and
four pole filters and a v.c.a. Included is an
analogue delay line with voltage control of
delay and with variable feedback and mix. The
analogue delay line can be used for echo,
reverberation, chorus and flanging. The instru-
ment is expected to retail for.around £1,000.

Electronic Music Studios (London) Ltd.,
The Priory, Great Miiton, Oxford.

DIGITAL BREADBOARD

The Powerace 102 is a complete circuit
building system that allows prototyping and
experimentation without the use of a soldering
iron. With a regulated 5V power supply built
in, the unit has been designed specifically for
digital work. Two breadboard strips allow i.c.s
and/or discrete components to be plugged in
directly. Both strips have a matrix of 256 ter-
minals each with five interconnected contacts.

The distribution system comprises 16 buses
each consisting of 25 electrically connected
contacts. These buses may be patched around

or jumpered together in any combination to
provide unique or common functions, such as
voltage and ground lines, reset lines, clock
lines and shift command.

Other built-in features include pulse detec-
tion (100ns high or low selection); two logic
switches with debounce circuitry; four data
switches (logic 1 or 0); logic indicators (3 buf-
fered l.e.ds); clock generator offering 1Hz,
10Hz, 100Hz, 1kHz, 10kHz and 100kHz
O/Ps; and/or one-shot (Tms, Q or Q)—both
Q and Q can source 400pA and sink 15mA.

The price of the Powerace 102 is £105 inc.
VAT and p&p. For further details contact
Lektrokit Limited, Sutton Industrial Park,
London Road, Earley, Reading, Berks RG6
1AZ (0734 669116).

THERMOCOUPLE PROBE KIT

This kit by Comark comprises—a surface
probe for medium to large surfaces, with a
spring loaded tip enclosed in a ceramic sheath
to minimise air current errors, measuring with
good repeatability to +750°C; two fast
response bead thermocouples with an
operating range from —100°C to +250°C; a
needle probe handling from —100°C to
+600°C; a thermocouple adaptor lead; a two
metre extension lead; a quantity of thermally
conductive compound packed in a syringe;
and a supply of self-adhesive pads.

Price inc. of VAT and carriage is £53-46.

Comark Electronics Ltd.,, Brookside
Avenue, Rustington, Sussex BNI16 3LF
(09062 71911).
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AT THEALL-
ELECTRONICS
SHOW

‘Two hundred and six stands, a warm dry
atmosphere, and beer at 90p a pint, that was
the prospect on entering the Grosvenor House
Hotel, Park Lane, on the 27th of February.
The exhibition was sponsored by New Elec-
tronics and well organised by the Evan Stead-
man Communications Group.

SMART CASES RULE—OK

Proven in use in the U.S. of A. these project’

cases by OK Machine and Tool are what any
self respecting project builder should be
treating himself (herself) to as soon as a circuit
idea has been breadboarded and a layout size

/
G
! — : I
1)
is known. They are available in several widths,

heights, and depths in beige, blue or black.
The 3mm ABS mouldings incorporate vertical
circuit board guides in 11 places, and handles
and tilt leg stands are options.

Pac Tec “C” series, from £5.33 by OK
Machine & Tool (UK) Ltd., 48a The Avenue,
Southampton, Hants SO1 2SY (0703 38966).
Trade enquiries invited.

NO SHORTS

With a smart case to house your project
what better next than to lash out on a com-
pletely new pair of pliers with an off-cut
retaining device specially designed to prevent
the inevitable short in the hidden . areas
beneath i.c.s.

The Swedish company Bahco make a
useful range of high quality cutters and pliers,
and the 2131 electronics pliers shown are the
result of a detailed international survey of
industrial users requirements. They have a
new design of return spring and the handles
are nice and wide. The jaws are available
single or double bevelled. These cutters retail
at £6-38 plus VAT and Bahco tools are widely
available.

42

TOGGLES, ROCKERS ‘N’ LEVERS
Pye Electro-Devices have introduced a
range of miniature switches; toggle, rocker
and lever switches with conventional ter-
minals, wire-wrap or p.c.b. mountable ter-
minals; p.c.b. mountable toggle switches with
terminals bent at 90°; p.c.b. mountable toggle,
rocker and lever switches with support
brackets. Pye are also making an offer you
cannot refuse—a sample pack of five different
switches at a special introductory price of £2
post free. With a number of types giving thou-
sands of combinations they are obviously not
able to select five switches of your choice but
the pack has been made up of the most com-
monly used types and includes one rocker, one
lever, and one p.c.b. mountable with edge
actuation. This is a limited offer so check
availability by phone first. No order required.
Pye Electro-Devices Ltd., Exning Road,
Newmarket, Suffolk CB8 0AX (0638 5161).

&. K

SUPPORT YOUR P.C.B.s

Are you still fiddling about with nuts, bolts
and spacers to support your p.c.b.s and run-
ning into the snag of having to avoid any track
being close to mounting metal? Nylon circuit
board supports are the answer—quick to fix,
boards easily lifted off for fault finding, no
chance of shorts.

From Chicago, the Richco Plastic Com-
pany manufactures fasteners for industry and
their stock includes a range of p.c.b. supports;
spacers; circuit board guides; wire saddles;
cable and wiring accessories; round and flat
cable clamps; clips; bushings; extrusions;
nylon rivets; circuit board ejectors and pullers.

Mainly a supplier to industry, with a £10
min. order, you may be able to get samples.
Stand off distances are from 5 to 22mm. Or
persuade your component supplier to stock.

Richco, Universal House, 10a Gilbert
Road, Belvedere, Kent DA17 5DA (032 24
47227). Trade enquiries invited.

HOLD ‘EM DOWN

One of the most common poorly secured
parts inside project boxes which arrive at the
P.E. offices is the battery, often wedged in one
corner with a piece of cardboard, taped to the
side of the box, or even just left to rattle
around. The difficulty is to hold the thing firnr
while still allowing it to be replaced easily.
Double sided sticky pads are an ingenious
quick fix solution but for bother free replace-
ment times a properly designed mechanical
device gives a professional finish.

The holders shown secure those most dif-
ficult of d.c. sources, the single cylindrical cell.
If more than one cell is needed the nylon
holders are easily interlocked to form an
array.

Cambion Electronic Products Ltd.,
Castleton, Sheffield $30 2WR (0433 20831).
Trade enquiries invited.

WHEN TWINS ARE WELCOME

The Weir range of Twinpack power sup-
plies contains three models: 0-30V @ 1A,

-0-30V @ 2A and 060V @ 1A. A current

limiting circuit enables the user to set the

current limit to any value from the rated
minimum down to zero. Prices, £150-£180.
Weir Instrumentation Ltd., Durban Road,
Bognor Regis, Sussex PO22 9RW (02433
26611).
Having built your project go to the next
page to find a suitable DMM for testing and
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fault finding, if you’re not already constructing
our Autoranging DMM.

The All Electronics Show had a wide range
of digital multimeters on display with Gould
Electronics launching their Advance Alpha
1V, a 34 digit unit using liquid crystal dispiay.
This is their first Alpha type multimeter to
feature a l.c.d. and it is claimed that the
battery life is increased from 8 hrs. (using the
l.e.d. display) up to 400 hrs. The Alpha IV has
a basic accuracy of 0-2 per cent. The large
liquid crystal display gives automatic
indication of decimal point position, polarity
and over-range. The instrument normally
operates from four “C” cells, but a mains.»
battery eliminator option is also available.

A total of 25 measurement ranges are
provided, covering d.c. voltage measurements
from 200mV to 1kV, a.c. voltages from
200mV to 750V r.m.s., d.c. and a.c. currents
from 200pA to 2A, and resistances from
2000 to 2M Q. Maximum resolution is 100pV,
100nA and 100mfQ. The unit is supplied
complete with test leads, a handbook and a set
of batteries. Optional accessories include the
battery eliminator unit, a high-voltage probe
and a carrying case. The price of the Alpha IV
is £105 plus VAT, from Gould Instruments
Division, Roebuck Road, Hainauit, Essex
1G6 3UE (01-500 1000),

BACH-SIMPSON

The Bach-Simpson 463 has a 34 digit 0-5in.
l.c.d. display with push button selection of all
ranges and functions.

The instrument has 26 ranges, 5 d.c. up
to 1kV, 5 a.c. up to 600V, 6 resistance up to
20MQ, 5 a.c. and d.c. current ranges up to
2A, with an accuracy of 0-2 per cent on d.c.
voltage ranges.

R it
oaaaE0 ;)

Emm G4

The 463 is supplied with alkaline batteries
which enable 200hrs of continuous operation.
An automatic indicator gives a warning of low
battery condition. The cost of the 463 is £125
plus VAT and carriage.

Bach-Simpson (UK) Limited, Trenant
Industrial Estate, Wadebridge, Cornwall
PL27 6HD (020881 2031).
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5} DIGIT

The Datron 1057 is a high quality
multimeter with a 51 digit display offering a
scale length of 199,999. This enables d.c.
measurements to be made to an accuracy of
0-01 per cent.

The instrument has 5 d.c. voltage ranges
(0-1,000V), 4 a.c. voltage ranges (0—700V)
and 5 resistance ranges (0-20MQ). A 1kV
peak can be applied continuously to any a.c.
or d.c. voltage range and up to 250V r.m.s. on

B SEEE]

any resistance range without damage.

The price of the 1057 is £650 plus VAT
and a current shunt set is available as an
optional extra for £150.

Datron Electronics Limited, Hurricane
Way, Norwich Airport, Norwich NR6 6JB
(0603 404824).

LAWTRONICS

The Lawtronics range of LM Multimeters
feature four Le.d. models (3, 34 and two 4
digit) and two lLe.d. (3 and 34 digit) models.
All six models have 21 ranges and are housed
in the same size case (48 x 68 x 100mm)
making them ideal for field work.

The l.e.d. models are supplied with
rechargeable cells and a mains adaptor
whereas with the l.c.d. models they are an
optional extra. Other extras include a high
voltage probe (45kV), leather carrying case
and a panel mounted flange case to replace the
tilt stand. The prices of the LM range vary
from £81 to £195 plus VAT and p&p.

Lawtronics Limited, 139 High Street,
Edenbridge, Kent TN8 SAX (0732 865191).

ANALOGUE/DIGITAL?

If you have ever unsuccessfully tried to
decide between an analogue or digital system
then the Normameter D could be your ideal
choice of multimeter. This instrument
combines the advantages of both the digital
and analogue display in one unit.

The 34 digit display allows exact readings

to be taken whilst the anaiogue display shows
the changing state of quantities being
measured. The digital unit has a maximum
settling time for d.c. quantities of 2 secs. A
storage circuit is used for smoothness of
operation with digits changing only after an
integration period. The display ca~ be fixed

and released at anytime by operation of a
storage key without affecting the analogue
display.

At the back of the instrument there is a 24
pole socket for connection to a pénter. The
cost of this schizoid multimeter (£462 plus
VAT) might well help you make up your
mind.

Cropico Ltd,, Hampton Road, Croydon,
Surrey CR9 2RU (01-684 4025).

FARNELL

Although not at the Show, the Data
Precision 935 DMM which is being
distributed by Farnell is well worth including
in this review. The 935 is a high performance
low cost meter designed for field use with all
the range and function switches mounted to
one side to allow single handed operation
leaving the other hand free to use the probe.

With a 31 digit O 5in. liquid crystal display,
the 935 has 29 ranges for d.c. or a.c.
voltage/current and a high (2:8V) and low
(250mV) resistance range.

Calibration is guaranteed for one year and
full protection for over voltage, overcurrent
and high voltage transients is provided. All
resistance ranges will tolerate 500V r.ms. or
d.c. without damage or loss of accuracy. A
standard PP3 battery will power the 935 for
over 200 hrs or an a.c. adaptor is available as
an optional extra.

The £99 plus VAT price includes test leads,
battery, instruction manual and a one year
guarantee.

Farnell International Instruments Ltd.,
Sandbeck Way, Wetherby, West Yorkshire
LS22 4DH (0937 63541).
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SOACEWATCH

FRANK W. HYDE

CANADA

New frontiers are available to the
Anik-B, the communications satellite put
into orbit by the National Aeronautics
Space Administration of America on
behalf of neighbour Canada. The launch
in December by a Delta 3914 was a first
for the new self-correcting guidance
system. The satellite weighs about a ton
and is in a geostationary orbit. The
altitude is 22,300 miles at a longitude of
109°W. The satellite can reach the whole
of Canada from coast to coast and from
the United States border to 75°N
latitude. Beyond this the curvature of the
Earth limits the usefulness of the vehicle.
It brings Resolute on Cornwallis Island
within the area covered. Resolute is about
210 miles East of the north magnetic
pole.

The satellite was built for Canada by
-RCA-Astro-Electronics and is reported
to be the most powerful satellite for
domestic use of telecommunications.
Anik-B has 12 channels in the 6-4GHz
band and six in the more powerful band
of 14-12GHz. Telesat, which is the cor-
poration that operates the Canadian com-
munication satellite system, paid 20M
dollars for the satellite itself and another
20M dollars for the launch facilities.

The name Anik has been used for the
whole series of satellites, Anik-A in 1972
and another in 1973 have been extremely
" successful. The word Anik is Eskimo for
brother and is aptly applied, for the
system has brought together all the scat-
tered places of the second largest country
in the world. With the advent of Anik-B,
specific targets can be reached, even
urban areas can be included without

danger of interference. The terminal
receivers can use smaller aerials (which
means also cheaper) than those that were
required for the first two satellites.

The channels are divided between the
Canadian Department of Communica-
tions and the Canadian Broadcasting
Company. The Department of Com-
munications has leased four high fre-
quency channels in order to test 2 number
of educational and social service schemes.
These will be beamed towards pro-
fessional organisations in the cities as well
as to remote areas. It seems that Canada
is to implement the most ambitious and
advanced programme ever attempted by
the use of satellites. Health and Educa-
tion, which includes the extension of such
services to the Eskimo settlements in the

far north, will include also the teaching of |

English as a second language.

The launch of Anik-B was witnessed
by a contingent from the People’s
Republic of China. The contingent, in-
cluding 35 trainee astronauts, came to
inspect the launch facilities. They have
already begun negotiations for a satellite
communications system which would be
put into orbit by shuttle in 1980. The
Canadian Minister for Communications,
Jeanne Suave, examined the launch
facilities but admitted that she was also
considering the European Space
Agency’s “Ariane” rocket launcher for
future payloads as well as the shuttle
facilities. This will probably depend
largely on price requirements.

MORE ABOUT VENUS

The unique Venus expedition with its
multiple vehicles is now answering some
questions, but posing others. Some of the
questions were answered before the
probes entered the Venusian atmosphere.
A number of questions were to the point
before the mission, and these were based
on previous missions, both American and
Russian. The amount of scientific cover-
ing was extensive when the two Nations
entered the vicinity of the planet with
almost simultaneous missions. Much data
had been received from the previous Rus-
sian landers and those from the USA.
Some of those questions are answered
and more will be in the months to come.

One important result of this mission
was that the probes offered detailed infor-
mation about the atmosphere sup-
plementing that already available from
the earlier Russian missions. Venus has
no magnetic field in the sense that the
Earth has; what does exist is very small, if
any at all. Yet the effect of the solar wind
is similar to that on the Earth. The bow
shock wave which is set up in the Earth’s
atmosphere when the solar wind presses
on the magnetosphere, appeared also in
the atmosphere on Venus. This occurred

at some 750 miles above the surface of
the planet. It is clear that the solar wind
induces a magnetic field in the
ionosphere. The shock area is the barrier
to the electrons and protons of the solar
wind. The strong magnetic field was ap-
parent at the height of 750 miles. The
energy involved by the leakage of some of
the particles beyond the shock wave
would be sufficient to heat up the at-
mosphere. The temperatures involved
could reach 5,000°K.

The Orbiter spacecraft verified
previous suggestions that the level of the
ionopause varies in height according to
the speed of the solar wind. The first week
of observations by the Orbiter indicated a
falling speed of the solar wind from 300
miles/second to 155 miles/second. The
consequence of this was that the
ionopause rose from 155 miles to 930
miles. This sort of change means that the
level of the ionopause is very sensitive, so
much so that if there is an eruption such
as a flare on the Sun then the conditions
in the atmosphere would very rapidly
change.

It so happened that during the first
week of the orbiter monitoring there was
a flare. This resulted in an increase of the
solar wind speed to nearly 400 miles/
second. The ionopause was flattened and
was only 155 miles above the surface of
the planet. The temperature of the
atmosphere has an interesting gradient. It
was measured to be 27°C at 155 miles
down to —90°C at 60 miles then increas-
ing to 450°C at the surface.

In spite of the high temperature the
presence of swamps and vegetation
beloved of science fiction is not possible,
for it would seem that most of any water
that may have existed at an earlier date
has now gone. This is deduced from the
fact that very little hydrogen is now es-
caping, which would indicate that the loss
of water has been completed. However,
there is evidence that there was water in
abundance but that it circulated in the
atmosphere and was, by the action of
ultraviolet radiation, disassociated and
lost from the planet.

It is a peculiar world from the human
point of view. It is not possible to see the
Sun or even be sure where it is in the sky
(sic). Visibility on the surface is about [-8
miles but everything is red in colour. For
the most part it would appear to be
almost flat everywhere but at one place
there was revealed a strip about 75 miles
wide which showed an elevation of
10,000 feet. There is a tremendous
amount of dust. This was revealed by the
toppling of one of the probes which sent
up a cloud of dust which took some
minutes to settle. On the whole the terrain
so far seems to be like Earth and not at all
like the Moon, Mercury or Mars.
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SKYLAB

The problem of the demise of Skylab
has occupied space engineers for some
time now. The dangers were headlined far
and wide in spite of the factual reports
from NASA. The space experts have
been very conscious of the hazards. The
space station weighs some 85 tons and in
burning up during the final descent there
could be about 400 or 500 pieces. Most
of them would provide no more than a
very magnificent firework display. There
is then left the major hazard of two
possibly large pieces that would survive.
These could weigh around two tons.

To reduce this hazard mission con-

trollers have adjusted the station’s orbit
so that there is more control over the path
of re-entry when the atmospheric drag
takes effect. To this end a signal was sent
to Skylab to command a change in atti-
tude. This attitude will ensure that the
solar panels will continue to absorb
power from the Sun. An official stated
that there will be enough electrical power
to make some control possible down to
the last moment. This control could be in
action for perhaps two orbits. By firing
the small thrusters it may be possible to

-ensure that it is a “splash down” and thus

avoid damage to property. The major
part of the deoris will be harmless, it is the

large pieces that are cause for concern.
Since they are potentially dangerous
should they fall on land that is inhabited,
every effort will be made to avoid this.

GROWTH OF SATELLITE
COMMUNICATIONS

At the end of 1968 revenues from
satellite communication services had
reached some 420M dollars. The growth
rate is such that the US market research
organisation, Creative Strategies Inter-
national, has forecast that the revenue by
1983 will reach one billion dollars. This is
only part of a number of forecasts in the
journal Satellite Communications.

COUNTDOWN

Third International Symposium and Technical Exhibition of Elec-
tromagnetic Compatibility—May 1-3. Rotterdam. Details: Mr. R. E.
Gerritson (070) 906 800.

Compec Europe—May 10. Centre International Rogier, Brussels.
Details: 01-261-8437/8.

Welsh Amateur Radio, TV, Electronics and Computer Exhibition.—
Sunday, May 20. Barry Memorial Hall. There will be trade, and bring-
and-buy stands. Further details: Reg Rowles on 0222-565656.

Midlands Breadboard—May 23-26. Bingley Hall, Birmingham.
Details: Trident.

Intel Falr—June 11, 1979. Wembley Conference Centre. Details to be
announced.

Transducer 79 + Testmex 79-—June 19-21. Wembley Conference
Centre. Details: Trident.

Great British Electronics Bazaar—June 28-29, 1979. Alexandra
Palace, London. Details: 0799 22612.

1979 Microcomputer Show (incorporating the DIY Computer Fair) —
July 5-7. Bloomsbury Centre Hotel. London. Will include seminars.
Further details: Online Conferences Ltd. Tel: Uxbridge (0895) 39262.

Harrogate International Festival of Sound—August 18-19 (public),
August 20-21 (trade) 1979. The Exhibition Centre + hotels. Details:
Exhibition and Conference Services Ltd., Tel. 0423 62677.

Telecom *79—Sept. 20-26. Palais des Expositions, Geneve. Details:
Secretariat Telecom °79, Orgexpo, 18 Quai Emnest-Ansermet, Case
Postale 65, CH-1211, Geneve 4 (Suisse).

Eitro Hobby °'79—October 3-7. Killesberg Exhibition Grounds,
Stuttgart. Details: 01-236-0911.

Compec—November 6-8, 1979. Grand Hall Olympia, London.
Details: Iliffe Promotions Ltd. Tel: 01-261-8437/8

Electronics 79—November 20-23. Olympia, London. Details: 021 705
6707.

Breadboard 79—December 4-8. Royal Horticultural Halls,
Westminster. Details: Trident International Exhibitions. Tel. 0822
4671.

The next All-Electronics show will take place over the period April
29-May 1, 1980. Grosvenor House will again be the venue. Organisers
are The Evan Steadman Communication Group. Details: 0799-22612.
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HIGHER SPEED, LOWER POWER TTL

WO new third generation series of computer logic i.c.s have been

announced by Texas Instruments Incorporated. They are advanced
Schottley series SN74AS and advanced low power Schottley series
SN74ALS. The high speed advanced series are designed for computer
applications and systems that achieve efficiency through high speed
switching capability. The SN74ALS series are intended for minicom-
puters, terminals and other electronic office equipment in which lower
power consumption rather than high speeds improves efficiency.

Series SN74AS gates will be offered in 20 and 24 pin d.i.p. packages
the latter with MSI functions. Series SN74ALS gates will appear in 14,
16, 20 and 24 pin d.i.p.

Initially, the high speed circuits will combine high performance gate
and MSI arithmetic function. Twenty five device types will spearhead
the low speed series. Included are gates and dual D and J-K flip-flops as
well as MSI circuits.

HAMS RALLY

HE North Midlands Mobile Rally organised by The Midland

Amateur Radio Society and Stoke On Trent Amateur Radio
Society will take place on Sunday April 29th 1979 at Drayton Manor
Park near Tamworth, Staffs. The Park is located on the A4091, which
is within easy reach of the M1, M5 and M6 motorways, and is well
signposted. y

Visitors will be made very welcome. The rally opens at 11.30 a.m.
Radio talk in stations on 2 metres and 70 centimetres.

Further details, car stickers etc. are available free on request from:
Norman Gutteridge G8BHE, 68 Max Road, Quinton, Birmingham B32
ILB.

POINTS ARISING

MICROPRINTER (February 1979)

The stripboard layout shows the correct pinouts for the
BC212 transistors. The inset is wrong. Some links are miss-
ing from the stripboard, and these are: IC3 pin 4 to pin 9.
IC7 pin 10 to +5V. IC3 pin 13 to IC5 pin 5. Junction at emit-
ter of TR15 to +5V. The first link out from pin 13 on IC4 (the
“bendy” one) should be removed, to prevent IC4 pin 13 from
connecting to IC1 pin 13.

The value of “R" should be 10€/45W.

SEQUENCER (April 1979)

For continuity between both sides of the main p.c.b. it is
necessary to solder the component leads on each side and
to use Soldercon pins for the i.c.s.
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OPERATED
SUlITGH

Michael Tooley sx. David Whitfield s

T HE sound operated switch described in this article can be
used for any application where the presence of an audio
frequency signal is required to provide control of an external
circuit. A typical use is that of providing for automatic opera-
tion of transmitter receivers, or the start/stop control of tape
recorders. In the former application the sound operated
switch is inserted between the microphone and “press-to-
talk” rail, so that the operator’s voice actuates the change-
over relays. In the latter, the sound operated switch is used
to provide automatic start of the tape recorder when the
required input signal, such as speech, music, or even bird
song, is present!
The block diagram of this system is shown in Fig. 2.

CIRCUIT DESCRIPTION

The complete circuit of the sound operated switch. is
shown in Fig. 1. The incoming audio frequency signal is
applied to a conventional voltage amplifier stage, 1C1d,
which has variable gain between 1 and approximately 50 by
means of VR1. The output of this first stage is nominally
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several hundred millivolts peak to peak, and this is then fed
to a precision unity gain active fullwave rectifier formed by
D1, D2,1C1a, and IC1c. The positive output excursion of this
rectifier is applied to a. comparator, IC1b, the threshold of
which is made variable by means of VR2. The negative out-
put excursion of the comparator is used to enable a conven-
tional timer circuit which uses a 555. The time constant of
the timer monostable is controlled by means of VR3, and the
positive going output of the timer is made available for con-
trol of external circuitry. A light emitting diode, D4, is incor-
porated in order to provide a visual indication of the output
stage.

It is important to note that, once the input level has risen
sufficiently to trigger the circuit and enable the timer, the
output of the monostable will remain “high” (for a period of
time dependent on VR3, R12, and C6) regardless of any
subsequent reduction of input level.

In practice this means that there is a pre-determined delay
in the output reverting to its original state and hence the cir-
cuit does not “drop out’” at regular intervals when the input
level falls during momentary pauses in speech or music.
Those familiar with voice operated.equipment will know that
there is nothing worse than a voice operated switch that
drops out at the end of each syllable!

CONSTRUCTION

With the exception of the sockets, l.e.d.s, and VRS, all the
components are mounted on a small single sided printed cir-
cuit board. The layout of the p.c.b., viewed from the copper
foil side, is shown in Fig. 3. The corresponding component
layout, on the top side of the board, is shown in Fig. 4. Care
should be taken to ensure that all components are located
correctly on the p.c.b. and the use of sockets for the two
integrated circuits is recommended. The p.c.b. is mounted
using four short 6BA pillars and, By virtue of its relatively
small size, it may be easily fitted into almost any vacant
space inside an existing piece of equipment. Alternatively,
where the circuit is to be used e)sternaliy, the use of a stan-
dard die-cast aluminium or plastic box is recommended. In
this case, the box should be sufficiently large to accom-
modate an internal battery.

TESTING AND INITIAL ADJUSTMENT

Carefully check the p.c.b. and external wiring before con-
necting the supply. Connect a 9V battery (PP3, PP6 or
similar), or alternatively a stabilised d.c. supply of 8V to 12V,
perhaps from the equipment to which the circuit is fitted.
Insert a milliammeter on the 100mA range in the positive

Practical Electronics May 1979
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Fig. 1. Circuit diagram

rSPE(IIFI(IATION

Maximum input sensitivity: 2mV pp sine wave at 1kHz
into 10kQ2
Frequency response: 60Hz to 15kHz at —6dB
(see Fig. 5)
Output control voltage: standby = OV
triggered = 7-5V
Time delay (on reverting from triggered to standby):
continuously variable from 200ms to 2-8s*
Attack time (on changing from standby to triggered):
typically less than 500us
Supply: 9V dc, at 7.5mA standby, and 11mA triggered.
Alternatively an external regulated supply of
between 8V and 12V may be used.
* Longer time delays may be obtained by increasing the
value of VR3. A 1MQ variable will, for example, give a time

delay of approximately 30s.

v
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Fig. 3. Printed circuit board track layout
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Fig. 2. Block diagram of Sound Operated Switch
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JINPUT LEVEL FOR TRIGGERINGI REFERENCE 0dB = 2:5my PRP)

048 4
+10dB 1
+20d8
\

+30d8 T T T o T
1 0 100 K . 10K 100K ™
{Es3} INPUT SIGNAL FREQUENCYIHz)

Fig. 5. Frequency response of the sound operated
switch

- \_/-\_/\ LBV PR
e /\/-\/ 0:7v PP
1C1a PIN 1 /\/\/\/\ 0:3v PR
IC1b PIN 7 ‘ | 8v eP
1 ms ) J NB WHEN THE
i INPUT LEVEL 15
GREATER THAN 30V

THE PULSE WIDTH

DECREASES TO ZERO}
Fig. 6. Waveforms (input =10mV pp at 1kHz). When
the input level exceeds 30mV, the pulse width on pin 7
decreases to zero

lead and check that the supply current is in the range 10mA
to 20mA. Where an l.e.d. is incorporated to indicate that the
supply is turned on, check also that this is illuminated. At
one extreme setting of VR2, D4 should not be illuminated
and at the other it should be illuminated. Carefully adjust
VR2 until D4 is just extinguished. This should occur at about
mid-position of VR2.

Set VR1 to maximum position (this corresponds to max-
imum gain) and connect a microphone or signal generator to
the input. It should now be possible to trigger the circuit with
an audio frequency signal of a few millivolts peak to peak.
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Fig. 7. (a) Basic arrangement of external circuitry
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VR2 can, if necessary, be re-adjusted for an increase in-

threshold sensitivity. Adjustment of VR3 should provide a
variable delay in re-setting the output once the input signal
has been removed. At minimum setting, VR3 should
produce a delay which is hardly noticeable. At maximum
setting the delay should be approximately three seconds.
The state of the output of the switch is, of course, readily
indicated by means of D4.

APPLICATIONS

The basic arrangement of the external circuitry of the
sound operated switch is shown in Fig. 7{(a}. The microphone
used should be a low or medium impedance type (300Q to
50kQ). An l.e.d. may also be added, as shown, in order to
give an indication that the supply is on. For many applica-
tions the use of a miniature relay is recommended, as shown
in Fig. 7(b). A 9V reed type should prove suitable. When long
microphone cables are necessary, the use of screened cable
is recommended. This helps prevent spurious triggering of
the switch due to hum and stray transients, especially when
the circuit is used with maximum gain.

(

Voltage Table
“*‘standby’’ “‘triggered’’

1C1 pin 1 4.5 6.
pin 2 4.5 5-1
pin 3 4.5 5.3
pin 4 9.0 9.0
pin 5 4.5 4.5
pin 6 4.5 6-8
pin 7 7-4 0
pin 8 4.5 4.0
pin 9 4.5 4.5
pin 10 4.5 4.5
pin 11 0 0
pin 12 4.5 4.5
pin 13 4.5 4.5
pin 14 4.5 4.5

COMPONENTS LIST . ..

Resistors
R1,R4,R12 10k (3 off)
R2,R3, R5-R9 47k (7 off)
R10,R11 100k (2 off)
R13 2k2

All fixed resistors $W 5% carbon types

Potentiometers
VR1 470k} subminiature horizontal skeleton preset
VR2 100kf) subminiature horizontal skeleton preset
VR3 1Q0kS linear carbon potentiometer

Capacitors
C1,C3 100n polyester (2 off)
C2,C5 10u miniature 6V electrolytic (2 off)
c4 10u miniature 12V electrolytic
Cé 22 miniature 12V electrolytic
c7 10n ceramic '
Semiconductors
1C1 LM324N quad operational amplifier
1C2 555 timer (8-pin pack)
D1-D3 0A47 general purpose diode (3 off}
D4 l.e.d. light emitting diode

—

Practical Electronics

May 1979

If debugging is necessary, use these test
41 point voitages

-
—

1C2 pin 1 0 0
pin 2 7.4 0
pin 3 0 7-2
pin 4 9.0 9.0
pin 5 5.8 5-8
pin 6 0 rising to 5-8
pin 7 0 rising to 5:8
pin 8 9.0 9-0

The above voltages were measured using a 10MQ input
resistance voltmeter. The supply voltage was 9V.

An arrangement for the VOX operation of a transmitter is
shown in Fig. 7(c}. The transistor is saturated whenever the
switch is triggered. Thus the “press-to-talk” rail is effectively
earthed whenever the operator speaks and this actuates the
change-over relays in the transmitter or transceiver. An
automatic recording system is shown in Fig. 7(d). In this
application the presence of a signal at the loudspeaker
causes the tape recorder motor to be energised. The recor-
der will run as long as signals are present. The 47kS) resistor
connected in series with the input provides attenuation
since, in this application, thé sensitivity of the switch is too
high and it is thus liable to become triggered by noise.

An audio derived “squelch” arrangement is shown in Fig.
7{e). When there is no signal from the receiver the
loudspeaker output is terminated in a 10Q resistor. The
receiver is thus muted and background noise is eliminated.
When a signal is present the loudspeaker is brought into cir-
cuit. The threshold of switching may be set by adjustment of
VR1 and VR2. *
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Science of Cambridge

The MK14 must surely represent one of the
most remarkable revolutions in computer
technology to date. Much has been said
about this little kit, both in magazine articles
by reviewers (see Microbus in Feb. issue) and
word of mouth by constructors—whatever |
or anyone else may say, the complete
computer for around £40 is a landmark of, at
present, unassailable proportions. The
following, not uncritical, article pieces
together my experience of the above device
along with the description of the cassette
interface by Science of Cambridge, and an
interface to the P.E. VDU giving, all in all, a
very cheap and powerful system.

T.HE kit comes pleasantly and well packaged as a set of
resistors, capacitors, integrated circuits (without sockets),
led. display, keyboard, reset switch, crystal, p.c.b. and even
contains a S volt, 1 amp regulator. A “Micro Computer
Training Manual” for the MK 14 is also included.

The manual has clearly been designed with the. absolute
beginner in mind including, for instance, a good section on how
to solder. However, it is generally agreed that absolute beginners
and even beginners in either software or hardware alone, find it
difficult to decipher some of the more fundamental concepts
introduced in the manual.

The kit uses the National Semiconductors SC/MP Il m.p.u.
as its basis and the architecture and instruction set is described
in the manual in just nine pages. Everything is there, but the
beginner would do better to buy a full software introduction to
SC/MP programming—I would recommend, for instance,
Drury and Smart’s “A Guide To SC/MP Programming”.

MEMORY MAP

The hardware of the MK 14 is also described in a cursory
manner—even a complete memory map with addresses is
lacking and for those who are contemplating using the MK 14
the memory map shown opposite may be useful.

In addition to this omission, until recently, no pin numbers
were included on the circuit diagram which made it very difficult
to expand in any way—TI am very pleased to see this rectified on
the latest versions.

The upper four address lines of the system are left encoded
(they have to be demultiplexed from the Data Bus anyway) and
hence 12 BITs of address are available giving 4K of memory
capability. This is the reason for the character “X” appearing in
the memory map. The most significant hexadecimal character of
the address must be used but may be anything—i.e. the ad-
dresses 0123 and F123, for instance, are indistinguishable.

The map indicates the hardware available in the kit. Included
in the basic price of £39-95 + £3-20 VAT and postage etc., are
256 bytes of random access memory (using two 2111 chips).
The display is a calculator type 9-digit, 7-segment multiplexed
l.e.d. display giving an adequate read-out for simple programm-
ing. Space is provided on the p.c.b. for a further 256 bytes of
RAM (two more 2111s) and an I/O device which itself contains
128 bytes of RAM.

If the above additions are made, the final system contains 640
bytes of RAM and 16 ports each of which may be separately
configured as an input or an output line. “Handshaking” is also
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XFFF

STANDARD RAM
XF00

RAM1/0
XEO00

DISPLAY
XDO00

RAM I/O
XC00

OPTIONAL RAM
XB0O

RAM 1/O
XA00

DISPLAY
X900

RAM I/O
X800

MONITOR
X600

MONITOR
X400

MONITOR
X200

MONITOR
X000

Memory Map Table

possible via 8 of these lines for communication with an indepen-
dent system of some kind—such as another MK 14, as the
manual informs us.

The memory map also shows how much of the 4K of im-
mediate memory is lost by repeats. The 512 bytes of monitor,
for instance, appears. four times. This is due to incompléte
memory decoding adopted to keep the cost to a minimum.
However, it turns out that a small change is sufficient to free the
extra monitor space and advice on this is given in the Issue IV
kit.

B2y mm

e
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The issue number, by the way, is found on the underneath of
the p.c.b. This version explains how memory expansion can be
effected to make a further 1:K of RAM available in the address
locations X200 to X7FF (and not X2000 to X7FFF as in-
correctly stated in the note). This would give a total of 2,176
bytes or RAM—quite respectable for the machine’s size and
basic cost, and excellent for the field of hardware control.

POOR FEATURES

There are two features which let the kit down, however. They
are, firstly, the keyboard—which relies on bridging p.c.b. tracks
with “conductive rubber”—and secondly, the extremely long
lead times on delivery of the kit. I received one in January which
was ordered in the previous Summer! Others have experienced
waits from 2 to.4 months. The first of these criticisms is easy
enough to overcome and the second is sure to ease in time—you
might even try turning up at their doorstep or buying from a dis-
tributor to speed matters. The delay does not seem to extend to
servicing, I only waited about fourteen days for them to check
the monitor ROMs which I thought were faulty.

The issue IV board comes with a ndte to the effect that a kit
of metal-domed switches may be purchased from Science of
Cambridge for £2. The p.c.b. does, in fact, have an expansion
edge connector next to the keyboard to add an external keypad,
and though the manual gives no pin-out diagram for the
connector, the tracks are easy to follow.

The kit is continually being updated. A few small mistakes in
the earlier boards have been ironed out and the current p.c.b. is
excellent—the only problem is in the extreme thinness of some
of the tracks, and great care must be exercised not to break one
of them.

One of the most important updates is the revised monitor
program, available on fusible link PROM and pin compatible
with the old one. This includes, among other things, an offset
calculation for easier programming, single step facility (with
some extra logic), and cassette tape interface control. The
monitor occupies the same space as before by making some of
the original routines more efficient.

CASSETTE INTERFACE

The- photograph shows the cassette interface being used; and
though slow (about four characters per second) it is very cheap,
easy to use and of straightforward construction. The use of
cassette files makes a tremendous difference to any machine,
saving considerable amounts of time and energy. The interface
uses two integrated circuits and some discrete components on a
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The positioning of the connector and extra components to
link with the P.E. VDU

small single sided p.c.b. The only fault I found was the marking
of the positive end of the diode—wrong on the p.c.b. but correct
on the circuit diagram. To store on cassette, the length and
starting address must be set up in three memory locations. The
length takes up a single byte and hence a maximum of 256 bytes
may be stored at a time. The starting location of the cassette
routine is then set up on the MK 14’s display and the recorder
switched on. Pressing “GO” causes the block to be recorded—a
le.d. on the cassette board flashes until the recording is
complete. Taking information from the tape is a similar exercise.
As the instructions implied, I found the volume control, on play-
back, to be very critical. The machine does work however, and
several others I have talked to agree.

One of the most spectacular uses of the tape is in the direct
loading of a block of information straight to a VDU screen. A
set of notes can be kept on cassette and simply read back at
leisure—especially if the tape has a tape counter for easy
indexing. Another use would be for special screen formats stored
on tape and used for particular programs to fill areas of the
screen specially set aside for different functions. The programs
involved would be very much simpler than normally necessary
as the various lines and patterns used would not have to be
generated in software—could be useful in the sort of minimal
system for which the MK 14 is ideally suited.

P.E. VDU INTERFACE

Of course a VDU or some sophisticated means of output, is
-essential for anything but the most basic uses of any machine,
and below is described an interface to the P.E. VDU (published
in October, November and December 1978).

The photograph shows that a 31-way Vero connector socket
has been mounted on the top edge of the MK 14 p.c.b. This is not
connected to the expansion edge connector in that region but is
bussed, via wire links beneath the p.c.b. to the data, address and
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Fig. 1. Interface arrangements to the P.E. VDU

MK14 and P.E. VDU connected up
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control lines of the SC/MP chip. In addition, a 4011 CMOS
chip is mounted at top right of the p.c.b. and connected as
shown in Fig. 1.

A spare gate in IC16 is used to enable the VDU only when
RDS or WDS is high—this prevents the address and status
information on the data bus from interfering with the VDU
RAM. The circuit shown enables the VDU as a 1K block of
memory replacing the top two copies of the monitor (each of
512 bytes).

To connect the interface to the MK14, “Al11” must be
disconnected from the enable inputs of IC2 and 3 (pin 13) and
fed, along with “A 10”, to the 4011 as shown. Pin 13 of IC2 and
3 is then connected to an output of the 4011, again as in the
diagram. The VDU “screen” then occupies the addresses X400
to X7FF. Later machines may have the monitor correctly
decoded to lie only in the lowest 512 bytes—I have an issue V
board which apparently has this modification. You can check by
viewing a few addresses between X200 and X7FF to see if the
monitor is there. If it is not then a simpler interface may be used
which does not involve IC2 and 3. This is also shown in Fig. 1,
the rest of the interface is as before.

It should be noted that no buffering was found necessary on
any of the busses to drive the VDU as it presents, almost
entirely, low power loads.

CONCLUSIONS

The expansions described will produce not only a reasonably
sophisticated personal computer, but also a control development
system .of some power. In my opinion it is this latter area which
has been somewhat neglected by Science of Cambridge’s
marketing philosophy.

In conclusion, the MK 14 is a well thought out product nicely
packaged, and easy to use with the revised monitor. Indeed, my
firm opinion is that no electronics enthusiast or engineer should
be without one in today’s technology.

A reasonably sophisticated personal computer resulting
from the use of the P.E. VDU with the MK14 and cassette
interface

'News Briels

FINAL PHASE

N OUR January issue we gave a few details of the Lucas “How Far Can

You Travel?” competition (see Electric Chariot Race). Well, the
successful design stage entrants will. now be battling it out on
Sunday 2nd September 1979, at Donnington Park, Castle Donnington,
Derby.

The competitor whose “home made” vehicle can transport him the
furthest on two standard Lucas*l2V batteries along the 4 mile circuit, is
the winner. Track marshalls will be on the lookout for barbed axles, and
will “black flag” anyone seen slipstreaming behind another competitor.

FERRITE-CLAD AERIALS

DISCOVERY by Professor J. R. James and Dr A. Henderson of the

Electronics Department at the Royal Military College of Science,
has resulted in the possibility of more compact whip aerials operating
with HF and VHF band portable radios.

The discovery is that a thin cladding of ferrite material can be as
effective as a thicker cladding of pure dielectric material in reducing the
height of high frequency whip aerials, whilst offering the advantage of
increased input impedance.

Practical Electronics May 1979

The ferrite may be of a coating formed in situ, or it can be achieved
by sliding ferrite beads onto the conductor. The present lack of low-loss
ferrites at high frequencies imposes an upper limit of about 100MHz
generally, but the theoretical limit is considerably higher should new
materials become available. Bulkiness limits the lower end to about
SMHz.

Manufacturing licensing arrangements for interested parties are
being dealt with by Jim Strutt, Computers, Systems and Electronics
Group, of the National Research Development Corporation, Victoria
Street, London.

RAPID RECALL MOVE

ARGER premises at Wooburn Green now house Rapid Recall after a
move from 9 Betterton Street, London.

The move was necessary because of the larger number of staff
required to handle their franchise with the Digital Equipment Corpora-
tion, and cope with increasing sales of Intel and Intersil products.

The new headquarters are at: 6 Soho Mills, Wooburn Green, Bucks.
Telephone, Bourne End (06285) 27072/5 and 24961. Telex 849439,
Rapid Recall’s northern office at Nantwich remains the same.

NASCOM CLUB

HE International Nascom Microcomputer Club is now officially
launched with (at the time of writing) the publication of INMC
News, issue one.
Further details about membership, which costs £5.00 per annum, are
available from Tony Rundle at Nascom Microcomputers, 121 High
Street, Berkhamsted, Herts.
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LOW
NOISE
PRE-ANIP

HEN attempting to record or amplify low level sounds

(such as wildlife) with low output, low impedance
microphones, you are often faced with the prospect of trying
to pick out the desired sounds from under a blanket of hiss.
This hiss or noise usually comes from the pre-amplifier. A
good low noise pre-amplifier, as described here, can make
all the difference between a foggy, messy sound that is hard
to listen to, and a clean professional sound that is a pleasure
to hear.

Having had a lot of trouble with noisy recordings, the
author decided to put eight low impedance pre-amps
through their paces to find the one with the lowest noise
output. Two of the pre-amps used i.c.’s; and it was one of
these that came top. It uses the ZN459 i.c. which is truly a
low noise i.c.—the noise output voltage being a third of that
for its transistor counterparts.

THE ZN459

The ZN459 is a versatile, wide band, low noise amplifier,
operating up to 15MHz, with a voltage gain of 60dB. It
basically consists of two amplifiers with gains of 100 and
10; giving 1000 (60dB) in all. The i.c. operates from a single
supply of 6V maximum; has an input impedance of 7k at
10kHz, and internal input biasing. The i.c. lends itself to high
performance circuits with few external components.

CIRCUIT DESCRIPTION

The circuit diagram of the Pre-Amp is shown in Fig. 1 and
IC1 is operated from about 5-5V supplied from a 9V battery,
via dropper R1, and held steady by C1. C2 decouples the
input, and determines the low frequency limit. Bypass
capacitor C3 prevents extraneous signals from reaching the
input circuitry through the supply lines and causing in-
stability. The output is taken via R2, and decoupling
capacitor C4. R2 is to prevent excessive loading on the out-
put. In determining the high frequency limit, it was found
that RC frequency selective feedback caused instability, so

+9v
L s
2200
v o 3
00 N -
|NPUT°'_'I[IF
22p OUTPUT
° 4
C5 e
A7nT
‘ av

Fig. 1. Circuit diagram of the Pre-Amp
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an alternative approach was used. C5 is connected straight
across the input and effectively bypasses r.f. Fig. 2 shows
the modifications necessary for a 600 ohm input. Pin 5 is a
point halfway along the internal feedback path. By partially

c2
22

5000

INPUT O—I }_1'

(3
15n

= 7

Fig. 2. Modification for a 600 ohm input

bypassing the a.c. feedback through C6 and R3 to OV, the in-
put impedance is raised to 600 ohms. C5 is changed to 15n
to keep the same high frequency limit.

y COMPONENTS ... b

Resistors

R1,R2 1k (2 off)

R3 27k
.Capacitors

C1 100u tant

C2 22ptant

C3 220n tant

C4 10u tant

C5 47n {200 ohm input)
or 15n (600 ohm input)
metallised polyester film
C6 100n tant

Semiconductors
IC1  2ZN459

Miscellaneous
Input and output sockets
On/off switch
Metal case (80 x 55 x 25mm)
9V battery
Battery connector.
Holder for 8 pin i.c. (if req)

Veroboard O- 1in. matrix
_J
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CONSTRUCTION

Construction is very straightforward and should present
no problems. The Veroboard layout is shown in Fig. 3. Care
should be taken to ensure correct polarity of capacitors, and

INPUT <fetmg
[>%3
€3
cs

RY

l, Ve
l.[ ‘

@=td—BATTERY +

R2
=)
@t OUTPUT
INPUT
EARTH ™2 ;
N> OUTPUT EARTH & BATTERY —
V) Fig. 3. Veroboard layout

that there are no accidental shorts between tracks. Put the
i.c. in its socket last of all. The pre-amp should be housed in
an all metal box for screening, with appropriate on/off
switch, input and output sockets to suit individual require-

[ SPECIFICATION ]

200 ohm or 600 ohm

{nput impedance

Gain 60dB
~ Maximum Input Voltage 1mV
Frequency response 25Hz — 35kHz
+0 —3dB
Distortion (THD) 0-15% typ.

{1V p-p, 10kHz)
Qutput Noise (unweighted)
{Referred to an output level of 1V)

] 200 ohm
600 ohm

0-07mV (—83d8B)
0-12mV (—76d8) J

ments. The circuit board should be mounted on non metal
supports to avoid short circuits, The pre-amp is now ready
for testing.

TESTING

Check there is about 5-5V across pin 2 and OV. Current
consumption should be about 3mA. Plug in a microphone
and monitoring source (with medium to high input im-
pedance) and listen. The result should be a clean, distortion
free, noise free sound.

LIMITATIONS

With a maximum input of only 1mV before clipping occurs
(due to the i.c.’s input circuitry), the pre-amp would be un-
suitable for use with a singer’s hand-held microphone, for
example. Also, the pre-amp could be powered from existing
equipment, but the supply would have to be exceptionally
ripple-free, if not battery operated, to give good, hum-free
results. *

DEVELOPMENT SYSTEM

T LOOKS as though bubbles are going to continue hitting the news
for some time. Another contender in this memory race is Rockwell,
with a 256K-bit block access device. But to help encourage initial
development towards bubbles by OEMs, Rockwell have produced a
1iM-byte bubble development option for their System 65 microcom-
puter development system. It comprises one RCM650 controller with
two RLM658 Linear Storage Modules.
The 6502 based development system can, with an auxiliary card
cage, be expanded to the full 2M-byte bubble memory subsystem

capability.
~ _x__.[— ]
Y

CoIL
COIL ENABLE DRIVERS
COIL DRIVER {4}

-~
SENSE
STROBE AMPL &
CLAMP - - LATCH MAGNETIC
READ/WRITE BUBBLE

l 1| DEVICES

4 -(RBM256)

DATA INJOUT (@ 21 < L]
MUX

GENERATE
TRANSFER IN
TRANSFER OUT
REPLICATE CUT
REPLICATE STRETCH

FUNCTION
DRIVERS

PROM ENABLE
PROM CLOCK

: 2
P
ROM DATA [} MUX

CHIP
MAPPING
PROM
1512 x 4}

BOARD ADDRESS 3, )| BOARD

SELECT

BOARD ENABLE

Linear bubble memory module {Rockwell). The chip mapping
PROM holds redundancy information about faulty loops
which may exist within the bubble memory.
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“THERE'S NO NEED TO WORRY MADAM,
WE CAN GUARANTEE THAT ALL OUR
BUBBLES SUFFER FROM
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This final part concludes with the remaining theory, and overall construction

DISPLAY BOARD

THE Autoranging Multimeter always requires that Over
and Underrange must be detected. In our particular situa-

tion only digits 1 and 2 need to be sensed.

Overrange Digits 2, 3, 4 are all “off".

Underrange Digit 2 shows 0 or 1 and Digit 1 “off". Con-
sequently segments 1b, 1¢ (connected in parallel) and 2a, b,
f, d, must be interfaced so that the logic knows whether they
are “on" or "off".

The complete Display Logic Interface employs five similar
circuits as presented in Fig. 2.1 shaded portion.

INTERFACE CIRCUIT

If the segment is off, point A is at +5V, the transistor is off
and B is —5V. If on, point A falls to approximately +3V due
to the voltage drop across the l.e.d., the transistor turns on
and point B rises to +5V. The capacitors on the interfaces for
segments b and g are specially provided to stop false
overrange indications during the 6 to 7 transition at digit 2.

MAIN BOARD

The complete circuit diagram of the display logic interface is
shown in Fig. 2.1. The decimal point and the lowest range
l.e.d. indicator wiring diagram is quite straightforward.

Details of the p.c.b. layout can be found in a combined
form at Fig. 2.3(a) and Fig. 2.3(b).

The display board and the Main Board are connected
together using “edge inter-board connectors”.

This is an economical and simple method of making right-
angled connections between p.c.b.s by just inserting solder
pins on the O-1 inch p.c.b. pitch of the Display/Main Boards,
i.e. plug (23-way) is soldered into the Disptay Board and the
refevant socket is fixed to the Main Board. The DL 727 data
is given in Table 2.1,

PSU

Approaching the final part of this project, we now give
details of the power supply circuit. This is shown in Fig. 2.2,
and the p.c.b. layout is shown in Fig. 2.4. The system uses a
pair of popular LM309K regulators and all the other things
are pretty standard. A protection fuse of 200mA on the

LOGIC BOARD
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+5v

3o

:_!m

rRS1
e

|

Cd (=3

= 5

O M
S— )

ON

—_—0d.p.b
-0Q

OR

OL

- |EHIH

CONSTANT

CURRENT

DRIVE FROM
TCL 7107 CHIP

PULLOOWN RESISTOR
ON LOGIC BOARD

R1-TR5- BC 159 -
J) o RioREoska 00000000 = !
dpt E B J CKGHAGp.
Fig. 2.1. Circuit diagram of Display Board
Table 2.1. DL727 dual numeric display. Viewed from 8 — Cath C (No. 2)
display side: Digit 1 = left, Digit 2 = right. 9 — d.p. Cath {No. 2)
10 — Cath B {No. 2)
Pin 11 — Cath A (No. 2)
1 Cath E (No. 1) 12 — Cath F {No. 2)
2 Cath D {No. 1) 13 — Anode (No. 2)
3 Cath C {No. 1) 14 - Anode {No. 1)
4 d.p. Cath (No. 1) 156 — Cath B (No. 1)
5 Cath E {(No. 2) 16 — Cath A {No. 1)
6 Cath D {No. 2) 17 — Cath G {(No. 1)
7 Cath G {No. 2) 18 — Cath F {No. 1)
T Fig. 2.2. Circuit diagram of Power
| Supply
ON/OFF |
S2a |
L O=—o ! Ic g = O +5v REG
: LM 309K I
1 c cs R1
| L70n 1k
MAINS ! T
INPUT | :
|
: =
I ANALGOS{)LOGIC
I I1C2 8 )
o < i LM 309K l
|
] 220n = c6 R2
E O 1 T L l.70nT Tk
- ¢ O-5V REG
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Fig. 2.3. (a) Display Board p.c.b.
EGS3

ur—’!/}lll?

layout

fore
TR2 e B
& | I
3

D I Fig. 2.3. (b) Display Board component

+5v@

COMPONENTS . ..

Transistors

TR1-TR5 BC159 (5 off)
Resistors
R1-R5 3k3 (5 off) Displays
X1-X2, X3-X4 Litronix DL727 Dual 7-segment
Capacitors (2 off)
CThG2 4n7 (2 off) D1 0-2inch led. '
___
RELAY BOARD DISPLAY BOARD
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A MAINS IN VIA
| + + FUSE & $1
o b o
ESA3 [ ]
+ + '\/"__' o )
c2 c1
Tl 5 EDED =
N +
@
, ~
D 17%) @ )
c6 5
ENN ! ?%\
J ’ ® °® ° °®
—— o -3
+ +
L S [ o
Fig. 24. (Above) Power Supply p.c.b. (Right) * ,} ‘
Component layout -5V ov +5v
POWER SUPPLY .
Resistors Semiconductors
R1,R2 1k W 5% (2 off) D1-D4, D5-D8 REC 70 (2 off)
IC1,1C2 LM309K (2 off)
Capacitors
c1,C2 4700u/25V (2 off) Transformer
C3.C4 220n (2 off) T1 240V/2x6V, 0-5A sec’s.
C5,C6 470n (2 off) RS type 196-296 or equivalent
{via Ace Mailtronix)
PSU BOARD

May 1979
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Table 2.2. Analogue Switch Allocation

W
o

: (a)

RERERBBREBAERE ]

‘IN'IGOES TO OUT’
ON RELAY BOARD)

= 1000V
OHM OHM =15V IN

1/0 pins | | Control pin Switch || Function
IC1
3-4 5 S3(b) OHM
1-2 13 S3(c) OHM
10-11 12 S4(a) OHM
8-9 6 S4(b) OHM
IC2
3-4 5 S1(a) AC
1-2 13 S2(a) AC
8-9 6 S2(b) AC
10-11 12 S3(a) Reset
iC3
10-11 12 S1(b) AC
1-2 13 Silc) AC
3-4 5 S2(c) AC

REF-02 Regulator

OHMS REF -af—t

9
AN ALOGUE -t—)
GND

NC
8
NC 1 © 7NC
VINZ 6Your
TEMP 3 5 TRIM
4
GROUND
CASE

Fig. 2.5. (a) Main Board

+5v POLARITY | 961C GND

p.c.b.
(b) Component layout
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AUTORANGING MULTIMETER

(a)

(b)

All p.c.b.s are shown full size.
Dotted components are mounted on
the p.c.b. track side. Some
photographs differ from their
associated layout diagrams -where
components have been mounted on
the track side initially. It must be
emphasized that track layouts are
critical for stability, and must not be
altered.

Practical Electronics May 1979
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Fig. 2.6. (a) Logic Board p.c.b. (b)
. Component layout
Fig. 2.7. (a) Relay Board p.c.b. (b)
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mainsLive side follows two sets of contacts of the mains
switch mounted right at the bottom of the function switch.
In order to help you with the function switch wiring, Fig. 2.8
and Fig. 2.9 show both the top and the bottom halves of this
switch's wafers and associated wiring.

MAIN BOARD PCB DETAILS

The Main Board p.c.b. layout is shown in combined form
in Figs. 2.5(a) and 2.5(b). The reason for insertion of a few
components on the copper side was to keep the layout
around the 7107 device as similar as possible to |ntersil
recommendations. However, this does not .create, in the
author’s opinion, any serious constructional problems.

Some additional information about component layout can
be found from the photographs.

LOGIC BOARD
The Logic Board p.c.b. is shown in Fig. 2.6.

RELAY BOARD

The Relay Board p.c.b. layout is presented in Fig. 2.7(a)
and 2.7(b). The only components soldered into the copper
side are the five 1N4148 diodes in parallel to the reed relay
coils. The reed relays chosen are the popular and economic,
yet still high quality, RS348-986 type. The use of this par-
ticular type of relay is not critical as long as its rating and
size are similar. '

INSTRUMENT ENCLOSURE

Since most of you will be electronically minded rather
than mechanically minded, you may prefer to get hold of a
ready-made attractively styled instrument case complete
with stick on feet. We used the RS standard case No. 509-
901.

A display window was then cut in the front panel, and the
rotary function switch, Mode/Auto manual and Range Down
pushbutton switches with corresponding yellow Manual
l.e.d. were placed on the left side. All the input sockets
(continental 4mm type) were set in at the bottom of the
front panel. For ease of identification we used red, with the
exception of the Ground socket, which was green.

All Autoranging Multimeter p.c.b.s and fuse holders
{except the mains power supply fuse) are mounted into a
specially provided aluminium chassis. Last but not least, the
rotary function switch requires a little perspex plate (4mm
thick) to lock the device and prevent overturning the switch,

CALIBRATION
After calibration of “Set Ref”, described last month:

(1) If a known r.m.s. source is available or another accurate
DMM, adjust AC Cal. until the reading agrees with the
source or the other meter.

(2) Short the 10n capacitor on function switch and C1, C2.

Preferably keeping to same range: put meter in DC Volts
mode, measure any d.c. voltage. Switch to AC Volts mode
and adjust AC Cal until reading is 3-22 14 times the previous
one in DC Mode.

Remove shorts.

IMPORTANT NOTE
It is advisable to calibrate the instrument without remov-
ing it from its grounded case.
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Fig. 2.9. (Above) Shows bottom half of $1
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Heathkit electronic test
“ equipment course.

Section 1. Analogue and digital meters.
Section 2. Oscilloscopes.

Section 3. Frequency generation and
measurement.

Section 4. Special measuring instruments.

“ Heathkit car electrical

systems course.
Section 1. Electrical principles of the car.
Section 2. Starting system fundamentals.
Section 3. Car charging systems.
Section 4. Accessories and body electrical.
Two new self-instruction courses from Heathkit.
Based on step-by-step programmed instructions,

they let you learn at your own pace in your own "ew Heathkit C1 1265 Digital Tach/Speedometer.

SARCLAYCARD
| — ]
VISA
h
ome. ! ) Push-button digital readout. Displays engine speed/rpm. P
. Each course is complete and contains audio/ Accurate to 1 m%h or rpm variaﬁgngof 100. i . . N
visual material, text, and parts for "hands on’ N SN N D SN AR SN SEM D G GRS GERND SN GNEND NN S —
€xper men_ts with the opt!onal Heathklt experi- To: Heath (Gloucester) Limited, Dept. PE 5/79 Bristol Road, Gloucester, Gi.2 6EE.
menter trainer. So all you need is a cassette player Please send a copy of the Heathkit catalogue. | enclose 20p in stamps. (]
and the will to learn. Please send a copy of the Computer Brochure. | enclose 20p in stamps. (J
Full details of Heathkit courses are available in
the Heathkit catalogue, together with hundreds of Name
kits you can build for yourself —computers,

i

oscilloscopes, transceivers etc. ... Send for your - Address
COpY Now.
There are Heathkit Electronics Centres at |Solde;'|ng N.B. If you are already on the Heathkit mailing list you wHl
233 Tottenham Court Road, L ondon (01-636 7349) [RACAALS I automatically receive a copy of the latest Heathkit catalogue J

and at Bristol Road, Gloucester (0452 29451).- FREE without having to use this coupon.
Registered in England, No. 606177. = When you receive your catalogue you will get details of thls free offer.

SOLDERING N
FLUX PASTES

Handy si [
y \‘\-. ‘ERSIN’ A non-corrosive, rosin based
e tiux for general and electrical soldering
a n ls en sers = in conjunction with ‘Ersin’ Multicore solders.
Ref RF10 52pinc. VAT

Of the WOI’/d’s ffnest _COl‘ed SO/def @3::;:2;|%Z?:ral metal ioininF?ei'n:&niuncti(;r;;vii:‘:.'c;:j
SAVBIT) © do a professional job at home

Ersin Multicore Solder contains 5 cores of /
handy solder 6&) non-corrosive flux that instantly cleans heavily BIB WIRE STRIPPER
dispenser L2 - 5 oxidised surfaces and makes fast, reliable
Contains 2.3 o 3 soldering easy. No extra flux is required. and CU I | ER

metres approx. of
1.22mm Ersin
Multicore Savbit
Solder. Savbit
increases life of

handle locking device. Sprung for automatic

SAVBIT, 40/60, 60/40 | orening. Strips flex and cable in seconds.
and ALU-SOL solder alloys [godelies BF20 ot

. handy size reels of Fitted with unique 8-gauge selector and

. Pat. No. 144913 /

?825:3;:”5 by These latest Multicore solder reels are ideal for the toolbox. \ J
N . Popular specifications cover all general and electrical applications,

SizElSIBEElncAVAT plus a major advance in soldering aluminium. Ask for a free copy of EM ERGEN CY SO LD ER-

2 'Hintson Soldering’ containing clearinstructionstomakeeveryjobeasy. _fluxi ; i
For soldering 9Fe 9 l Self-tluxing, tin/lead solder tape that melts with a match.

. o r For electrical and non-electrical applications.

fine joints ] ength . Size ES36 48p inc. VAT

T Y Ref. Atloy Diam. metres Use Price
S ¢ ; {mm) i y \
simplify those smaller jobs. 5 20760 r:\r: ai‘;’;x z = ; L= ( "/’D/(s_m;lll = ) M U LT' CORE \
PC115 provides 6.4 metres . : - or economical general = 2
approx. of 0.71mm solder 3 | Tin/Lead purpose repairs and £ = DESOLDERING WICK
for fine wires, small electrical joints. £2.81 \ Absorbs solder instantly from tags,
components and printed Size | ALU-SOL| 16 8.5 For aluminium repairs. N e/ printeq cirpuns, etc. Only needs 40-50
circuits. i 4 Also solders aluminium " watt soldering iron. Quick and easy to use.
78p inc. VAT to copper, brass etc. £2.81 K Non-corrosive. Size AB10 £1.14 inc. VAT
I - Size 60/40 0.7 39.6 For fine wires, small
0:;'16 13#\;” kit wiring or 10 | Tin/Lead components and printed [
radio an repairs. circuits. £2.81
2.1 metres approx. of size | SAVBIT | 1.2 137 [ Forradio, TV and ECONOPAK
1.22 mm solder. 12 i ol [hareases A reel of 1.2mm ‘Ersin’ Multicore
Qize 19A  69pinc. VAT/ o R £2.81 sé?lie;:;(z general{;le;tﬁcal\;::i
rd N inc.

Sole U-K; Sales CO”C?SSiOQai"_es Prices shown are recommended retail inc VAT. Q’??' of 3mf|“ ‘Arax’
Bib Hi-Fi Accessories Limited, From electrical and hardware shops. In difficulty eleuc?r(i:((:)arfuss(:eder for general non
Kelsey House, Wood Lane End send direct, plus 20p P & P. Prices and .

Hemel Hempstead, Herts. HP2 4RQ specifications subject to change without notice. \Size 16A £2.61 inc. VAT
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The professional scopes
ovu’ve always needed.

Super 6
£162.00 plus VAT

£219.00 plus VAT

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope

Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition

The Calscope Super 10, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations

The price £219 plus VAT

The Super 6 is a portable 6MHz single beam model with easy
to use controls and has a time base range of 1us to100ms/cm
with 10mV sensitivity. Price £162 plus VAT
Prices correct at ime of going to press
CALSCOPE DISTRIBUTED BY
Marshalls Electronic Components,
Kingsgate House,
Kingsgate Place,
London, N.W.6.

Audio Electronics,

301 Edgware Road, London W.2.
Tel: 01-724 3564

Access and Barclay card facilities
(Personal Shoppers)

Watford Electronics,
33-35 Cardiff Road,
Watford, Herts.

Tel: 0923 40588

Maplin Electronics Supplies Ltd.
P.O. Box 3

Rayleigh, Essex.

Tel: 0702 715 155

Mail Order

CALSCOPE

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.

PHONE 01-672 3137/672 3080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM TUAC

Tt

- oy
TD500

7" x 9" x 12" ULTRA QUALITY HIGH POWER 5" x 5" x 2"
New D.C. Coupled Design
AMPLIFIERS

Featuring—Electronic Short Open and Thermal Qvarload Protection.

Brief Spec.—Input Sensitivity 0-775 v. R.M.S, {0.D.B.) at 25K Ohms.
Frequency Response 20 Hz — 20 KHz. T.H.D. at full power 0-1%.
Hum and Noise—100 dB Relative full output.

T.D. 500 300w into 2 Ohms. 220W into 4 Ohms. 140W into

8 Ohms. ....... - . £45.00
Power supply P.5.300. . £30.00
T.D.150 150w into 4 Ohms. 100W into 8 Ohms. £2625
Power supply P.S. 160 .£18.50
T.D. 150 60 version 60w into 8 Ohms. 40W into 15 Ohms.......... £17-75

£15-50

Power supply P.S5.60 - .. . .
Note—P.S. 300 will drive 2 T.D. 150 amplifiers
All output ratings are R.M.S. continuous sine wave output.

TO ORDER BY POST

Make cheques/P.Q s payable to TUAC LTD., or quote Access/Barclay Card No. (We accept
hotders phone orders 01-672 9080 }

Post to—

TUAC LTD., 119 CHARLMONT ROAD, LONDON SW17 9AB.

Send stamp for our free 28 page catalogue of LIGHTING & AMPLIFIER MODULES, etc

RADIO EXCHANGE LIMITED

NEW ROAMER TEN R.K.3.

Multiband V.H.F. and A.M. Receiver. 13
Transistors and Six Diodes. Quality 6~ x 3"
Loudspeaker.

With Multiband V.H.F. section covering
Mobiles, Aircraft, TV. Sound, Public Service
Band, Local V.H.F. Stations etc. and Multi-
band AM. section with Airspaced Tuning
Capacitor for easier and accurate tuning,
covering MW.1, MW.2, LW. Three Short
Wave Bands SW.1, SW.2, SW.3 and Trawler
Band. Built-in Ferrite Rod Aerial for Medium
Wave, Long Wave and Trawler Band, etc.,
Chrome-plated 7 section Telescopic Aerial,
angled and rotatable for peak Short Wave
and V.H.F. reception, Push-Pull output using
$00m\év Tranlsis!grls. Gain. Wsal;/de-Chsange r.:md
one Controls. Plus two er Switches. H
Powered by P.P.9-9 volt Battery. 61A ngh Street

Complete kit of parts including carrying strap. Bedford MK40 1SA
Building Instructions and operating Manuals. Callers welcome. Reg. No. 788372

Clef Kijs —

£14.79 + £1.10 P& P

For further details of our other kits
please write, enclosing S.A.E.,

Radio Exchange Ltd

Designer approved quality kits
for Electronic Musical
Instrument Construction.

JOANNA 72 & 88 PIANOS

Six and 7} Octave Electronic
Pianos with unique Touch
Sensitive Action, as used

in the P.E. JOANNA, which
electronically simulates

piano key inertia — a feature

not available in any other design
A new physical layout has been
adoptedto simplify constructlon.

P.E. STRING ENSEMBLE

The only kit avaiiable to the
proven A. J. Boothman Design
for this versatile String Machine.

Send S.A.E. to

Clef Products (Dept P.E.) 16, Mayfield Road,
Bramhall, Cheshire SK7 1JU
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The above photograph shows the tool
dismantled. This enables the elastic band,
which forms the plunger return spring, to be
replaced should it ever perish. The two
halves of the body can be parted by
carefully inserting a blade in the joint. It is
then a simple operation to replace the band
and reassemble the tool.

The two halves are held by four fixed
pegs which are a tight press fit, no adhesive
is used on the joint. It is of course possible
to use the tool without the return spring,
though it will lose its smooth “feel”.
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Telecomms

Nothing illustrates better the cruel
dilemmas resulting from electronics than
the telecommunications business. The old
faithful electro-mechanical telephone ex-
changes are having to give way to modern
electronic exchanges requiring less space
and less day-to-day maintenance as well as
being more efficient and flexible in use and
cheaper into the bargain.

But what an upheaval! The Strowger
exchange using step-by-step switching
through uniselectors and relays is labour-
intensive in manufacture. Fine when you
could employ low-cost female labour, dis-
placed from the old textile mills, on
assembly lines. But times have changed
and not only are labour rates much higher
today but legislation on equal pay means
that the girls cost just as much as the lads.
But in any case the run-down of manufac-
ture of the old equipment means redun-
dancy and we already have enough
unemployment.

Plessey is one of the unhappy firms faced
with problems of the gradual phasing out of
Strowger production for the Post Office.
Just to change over to electronic exchange
production solves nothing because only a
quarter of the workforce would be required.
Either way people must go,*especially as
the Plessey factory in Liverpool is said to be
losing £7 million per year. The Post Office
is reported to be negotiating a revised price
for Strowger equipment which will ease the
financial problem for Plessey but not cure it
in this particular plant. It is a problem which
will continue well into the 1980s as elec-
tronics products continue their penetration
of markets traditionally based on electro-
mechanical devices.

The Strowger exchange has a curious
history. Its inventor was not, as might be
imagined, a highly trained scientist working

in a well-equipped laboratory. Almon B."

Strowger was a Chicago undertaker whose
rival appeared to be getting all the orders
for laying out, embalming and subsequent
burial. The story goes that he.attributed this
not to-his own lack of skill or even pricing

policy but to manual switchboard girls who'
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directed all enquiries to the rival company.
He thought an automatic switchboard not
relying on people would ensure getting his
share of undertaking work and so he set
about inventing one. This was in 1889. By
1912 the Strowger system was in full use
and, with only minor improvements, has
continued to the present day and beyond.

For although the days of Strowger are
clearly numbered the British Post Office will
still be taking deliveries of the system until
at least 1981 and assuming a service life of
20 years it seems that uniselectors will still
be clicking away in the 21st Century. It just
shows how a fundamentally sound system
can last in the face of much more modern
technology. The other example is the car-
bon granule microphone, virtually un-
changed in a hundred years, still used in our
telephones. Now the Post Office is
searching for a modern electronics replace-
ment, a unit which can be an exact replace-
ment insert but with better and more
consistent speech quality.

Time Scales

We are so frequently overwhelmed with
a seemingly endless flow of new inventions
and ideas that they seem almost instan-
taneous. Actually, time scales are often
much longer than we imagine. The
semiconductor effect was observed in lead
sulphide and iron sulphide in 1874. it was
75 years later that the first crude point-
contact transistor was made in a laboratory
and another 13 years before the transistor
found general acceptance in the electronics
industry.

With all the present excitement about
VLSI we tend to forget that the first MOS
LS| circuits, albeit with a modest device
count of only 2,500 elements per chip,
were available ten years ago.

Some inventions have to wait for
technology to catch up. Pulse code modula-
tion (PCM) was proposed in the 1930s but
had to wait for the invention of the tran-
sistor before becoming a practical proposi-
tion. The laser was a fine invention in 1960
but remained for years a scientific toy while
waiting for suitable applications to be
found.

On the other hand development can be
quite rapid once the principles and the
learning curve are established. In little more
than a decade communications satellites
have increased their capacity from 240
duplex voice channels {Intelsat Il, 1967) to
12,000 channels (Intelsat vV, 1979).

Speed

State-of-the-art in oscilloscopes was
500MHz bandwidth last year. Now
Tektronix has made a huge leap forward in
Model 7104 with a bandwidth of 1GHz,
allowing direct observation of signals which
on less sophisticated equipment are nor-
mally invisible. The writing speed of the
trace is now an almost incredible 20cm/ns.

To get such performance Tektronix had
to improve many aspects of oscilloscope
design, not least the CRT itself. As it is
virtually a microwave instrument, the
p.c.b.s are based on microstrip techniques

.and even the interconnections are based on

microwave technology to reduce internal
mismatches and reflection losses. Costing
about £15,000 with an appropriate range
of plug-in accessories, it is hardly designed
for the impecunious hobbyist. But it will
clearly appeal to the professional who
can now record the fastest transients on
ordinary film rather than the elaborate and
cumbersome camera techniques formerly
necessary.

Control Data Corporation’s Cyber 203
computer, just announced, is also another
record-breaker. Six times as fast as its
predecessor the 203, using a method
named vector processing, performs a handy
100 million calculations per second. The
203 is available in a range of sizes, the
largest of which has a memory of two
million 64-bit words. Price range is a little
under £3 million to almost £6 million. First
customer is the United States Air Force for
three systems.

Computer World

Clearly, the big mainframe computers
like the Cyber 203 still command a market
but today’s pioneering area is &till in micro-
systems for the hobbyist, the smali
business and education. The United States,
trend-setting as ever, now has hundreds of
computer stores doing over-the-counter
business. in-the UK, Commodore is follow-
ing suit with a dealer network for the Pet
computer which is expected to expand to

100 retail outlets this year.

At the recent Microsystems ‘79 exhibi-
tion in London, some 60 firms showed
systems costing as little as £100 up to
£5,000 or so. Add-on sales are important.
According to-one market research report
people are spending up to twice the initial
processor cost on peripherals and other
enhancements to their systems.

VLSI Stakes

GEC-Fairchild, having now appointed its
full board of executives, settled on a site at
Norton, Cheshire, and with appropriate
finance lined up, look like meeting their
target date for production next' year of
general purpose chips for the mass market,
as much as two years ahead of Inmos,
Britain's other new entrant. A strictly no-
nonsense commercial venture, GEC-
Fairchild while expecting to employ 1,100
people by mid-1981, will have all assembly
work done in the Far. East where labour
costs are lower. It may seem a pity but
necessary if the project is to be successful.

Incidentally, Fairchild has pulled out of
the electronic watch business aitogether
and is cutting back on MPU-based video
games. Market instability and low profit
margins in the watch game are given as
reasons. Fairchild made record sales in
1978, up to $533 million with profits
doubling to $24-8 million.

Meanwhile, Inmos has been busy
recruiting both in the UK and USA. The -
U.S. headquarters and technology centre
are now to be at Colorado Springs. In the
UK the Bristol site will be the technology
centre but not necessarily the company HQ.
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SPECIAL

WATCH

We have been extremely careful with
choice of watch—an alarm chrono,
with stopwatch and dual time
zone facilities. Price, we hope it
will fall in the next month so it
will be shown on the offer
page only, to enable us to
fix it at the last possible
moment.

(ONTROLLER

Projectionists! Watch the film instead of
the projector with our cine speed
controller. Conveniently, this constant
speed controller for variable speed
projectors, requires no physical
modifications to your equipment.

Regulated voltages in discrete steps up to
60V can be simply dialled using thumb-wheel
switches. Output current is up to a maximum
of 1A with switchable limiting. Overvoltage

protection is also included.

PLUS OHIO SUPERBOARD Il REVIEW

PRACTICAL

OUR JUNE ISSUE WILL BE ON SALE FRIDAY, 11 MAY 1979

Practical Electronics May 1979
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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.

Articies 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 shouid 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.

CHEAP THERMOMETER

R8

TR1

@me

TR3

< g ’2N3711 I

AN

O +12T0 15V
180

HIS inexpensive thermometer gives

suprisingly good stability and accuracy
desplte its simplicity.

The heart of the circuit is TR1, which
forms the temperature sensitive probe with
its own inbuilt amplification. This stage
works in the V"f multiplier mode, com-
mon in power amphﬁers, which amplifies
lts temperature dependent base-emitter
voltage to about —25mV/°C. This voltage
is then buffered by TR2.

VR2 picks off an offset voltage to bias
TR3 such that the voltage between the
emitters of TR2 and TR3 is proportional
to the temperature. ME1 and VR1 form a
voltmeter to measure this voltage.

TR2 and TR3 should be glued together
for thermal tracking. The supply voltage is
regulated by R8, D1 and D2. The use of a
high voltage Zener diode is avoided
because of its inherent temperature sen-
sitivity. The metering unit is thus fairly free
from temperature dependance enabling the
probe alone to determine the meter deflec-
tion.

The probe should be connected to the
metering unit via a suitable heat resistant
cable. The leads of TR 1 should be encap-
sulated in a silicon adhesive.

VR2 is adjusted so that the meter reads
0 with the probe in melting ice. VR1 is
then adjusted so that the meter reads full

scale with the probe in boiling water. The

meter scale will then be linear, reading O to
100°C.

P. R. Williams,

Stevenage,

Herts.

Practical Electronics
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4 WIRE-8 WAY
BELL SYSTEM

E have four offices, each associated

with one of four laboratories some
distance away. Each lab and office has a
pair of phones on the same extension num-
ber, and my bell system is used mainly to
call the phones on the other end of the
‘pair’. The bell system is, of course, not
electrically connected to the phones.
It can be seen that two of the four wires
are the power lines and are fed (at any con-
venient point in the system—ours is fed in
one of the labs) with an a.c. voltage to suit
the chosen bells or buzzers. The other two
calling lines are steered to the appropriate
bells by diodes, thus each bell receives half
wave rectified a.c. when its calling line is
connected to the supply line via a diode of
corresponding polarity.
Only two pairs of units are shown on the
circuit diagram—the other two pairs are
identical, but use calling line C. The office

" OFFICE 1

DIODES THROUGHOUT —~BY 126

. l_| CALL
e

units are shown with change-over push
buttons—wired this way, the local bell
does not ring when the push button is
pressed. The lab units are shown with sim-
ple s.p.s.t. buttons—wired this way, each
push would ring the bell at both ends of the
line at once.

SECONDARY
VOLTAGE

10
SUIT BELLS

If line D is made an earth return, then the

circuit becomes a ‘three wire eight way’
bell system!

C. P. Finn,

Southwood Park,

Beverley.

CMOS LOGIC PROBE

HE probe employs two ‘B’ type

CMOS integrated circuits to provide a
comprehensive logic probe together with a
square-wave signal injector. Four light-
emitting diodes show the state of the cir-
cuit under test. D1 indicates a logic level
‘1, whilst D2 indicates a logic level ‘0.
These two are isolated from the external
circuit via inverters.

Any logic pulses fire IC2, a dual
monostable multivibrator. Positive pulses
fire monostable ‘a’ which feeds D3, whilst
negative pulses fire monostable ‘b’ which
feeds D4. Thus a continuous wave-train
will light all four. S1 switches between the
logic test function and the signal inject
function. The signal injector is formed
from the two spare inverters in IC1, and
oscillates at approximately 1kHz.

D. P. Akerman,
Coventry.
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VARITONE STYLOPHONE

SRR iz‘:mu:.‘i".é

i

ERE ICI is connected as an oscillator A tremolo effect is added using the connected in series. They should be
with a frequency determined by the circuit around TR 1, which provides a 6Hz adjusted to tune the notes starting at the
presets. By touching the probe onto the modulation of variable depth when fed into highest and working down the scale.
printed circuit board’s “keys” (shown in pin 5 of IC1. Some interesting effects may
the etching detail), which are connected to also be obtained using the “tone control” T.J. Barker,
their corresponding presets, IC 1 is made to potentiometer. However, this does alter the Reigate,
give a frequency of between B%7 (3729Hz) pitch of the note produced, and so a switch Surrey.
and G9 (12,544Hz). This squarewave is included to disconnect it in normal
signal is fed into IC2, a CMOS binary operation.
divider with its outputs connected to The squarewave tone output may be
rotary switch S1, which selects the octave modified by passing it through an audio
required and feeds the signal through TR2, transformer T1 as shown, D1 being
via a volume control potentiometer. The required to soak up any back e.m.f. from
amplified note now passes through a the windings. The modified output has a
loudspeaker, giving a musical sound. Any harsher quality than the plain squarewave
number of keys may be included, sound.
providing there is a preset to tune each The instrument is tuned using the fifteen
note. 4.7 kilohm and seven 10 kilohm presets

+9v
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GM 6001

20HZ—1000MHZ VVM

We are now able to offer this superb compact VWM
at an even lower price.
Qriginal specifications
1v-300v AC
300mv-1000v DC
102-1000MQ resistance
input 2

0.3vrange 10MQ

1v range 30MQ

All others 100MQ
Features include:

Large readable meter, switchable centre zero,
lightweight, supplied complete with manual and
mains plug, believed in good condition but untested.

NEW LOW PRICE
£20.

Less AC probe circuit
+ p.p.£1.75

TEST EQUIPMENT

OSCILLOSCOPES
Tektronix 545 A double beam DC — 25MHz fast
risetime complete with C.A. piug in £195.00
Marconi TF1330 dual input DC — 15MH2z
IV/CM £125.00
Marconi TF2200 doub'e beam DC -~ 33MHz
complete with 2 plug ins £215.00
Hewlett-Packard 105B double beam 100MH2
sampling, complete with probes £240.00
Solartron CD568 single beam £65.00
Many other scopes ex-stock from £25.00

SIGNAL GENERATORS
Marconi TF867 15KHZ-30MHZ £80.00
Marconi TFB01B/3/5 12-485MHZ £140.00
Airmec 204 0-320MHZ AM-FM £125.00
RBS SLSV BN 41002 25-480MHZ £160.00
R8BS Sweep Generator S0KHZ-12MHZ £226
R8BS SMLM BN4105 power sig. gen. 30-
310MHZ £140 i

MISCELLANEOUS
R8S BN1523 UHF test receiver £200
R8BS BN1523 Selective Microvoltmeter 10KHZ-
30MHZ £175.00
Marconi TF1020A/1X 500 wattmeter, dual
range, 0-60, 80-100 watts £55.00

MULLARD + PLESSEY

= QOUTHEAST ENGLAND'S ELECTRONICS

OPEN MONDAY-SATURDAY 9am-5.30pm wranstormers, power supplies, scope‘ss s\:grgir; keyboards

\s, componen nds of
< ’p I | equipment, 1.C.s, 100! emblies + thousa
O SMASH o wransistors, micraswitches, V.D- U'’s sub-ass o

Oprocessors. teletypcs,

's, motors, penpheral

In stock now test equipment, M

ust a mere fraction of our vast rang

k lines. J
other stock h Bl o il callers.

displayed below:- 1

LOGIC STATE TESTER

Yet another tremendous buy, this surplus P.C.B. consists of
12 in line LED's mounted on a board 10" x 3}". 7 CMOS IC’s
transistor and resistor arrays are wired as a superb “’Logic
State Tester’. It will accept, store and display a serial data
word of up to 12 bits wide. We have obtained the circuit

25 minutes

and can offer'this complete 25
with applications guide for only £4 a Gatwick Airport.

_ TANDY 1Rs 80
EMORY UPDATE

Update your new or existing TRS 80 from 4K t0 16K of
RAM. Install your own chips and save £120.00. Kit
includes full tinstructions and 8 x 16K full spec. devices.
Simple plug-in and jumper

change no soldering. £ 1 08

TIL 302/MAN 7 7 segment LED readout
common anode direct drive {via
resistors) from 7447 £1-10 each

TIL 119/0C72 Darlington op1o
isolator 3 for £1-00.

SAVE THAT SPACE! THICK FILM
RESISTOR NETWORK 7x100§2
resistor in DIL pack. |deal for use with
7 seq. displays etc. 4 for £1-00.
TIL305 0.3° 7 x 5 matrix LED
alphanumeric readouts £4.75 each.
PHOTO TRANSISTOR

Fairchild FPT-100 NPN silicon 30y
25ma. 4 for £1.00

1 PLAY \.C

HOW TO
GET HERE
Victoria or London
Bridge to East or
West Croydon.

1 minute from
West Croydon Bus
and Rail Stations.

2N3001 30 volt 350 ma S.C.R. TO18
20p each 6 for £1-00.
LM38ON-SL6051 14 O.1.L. 2 watt
A.F.amp. 75p each B for £5-00.
CA30288 DC-120 MHZ difterential/
cascode amp £1-00 each 3 for £2-50
TMS3114 DUAL MOS 128 bit static
shift req. DC-2.5mhz £1.75 each 4 tor
£5-00.

TMS 4050 4096 x 1 dynamic ram
£4-75 each 8 for £30-00.

NESSS 10 for £240

GEA424 zero voltage switch, triac SCR
relay driver TOS can £1.00 each 7 for
£5-00

EVE All 1.C."s and Transistors by
well known manufacturers and fully
guaranteed. No falt outs. Compre-
hensive data on 1.€.’s 12p per type.
2N4351 N channel MOS FET,
2N4352 P channet MOS FET,
95p each £1.50 per pair.

HIGH VOLTAGE NPN POWER
SWITCHING transistors 8Vcbo 600v
Bvceo 500v 8Vebo 5v 1¢ 5 amps Pc 125
watts HFE 60 typ ft 2.5 mhz ideal invertors,
etc. TO3 £1.50 each 4 for £5.00.

BF258 NPN 250v @ 200 ma 40p each
3 tor £1-00

A.E.1. powsr TRIACS 10 amp 400v
ready mounted on 2% x 2%’ heatsink
95p each 4 tor £3-50.

1.R. BSB01 2.5 amp 100v bridge rec.
P.C mount long leads. 30p each 4 for

nclude:

i
ck. Programs
t(:r Gtartrak 3, 61C-

ins
80 software now
mivo Chess, Space Figh

S.A.E. for list. CA

RGRADE CI0 CASSETTES
screw fixing, complete with library cases, 2 for £1.00, 10
for £4.50, p+ p 70p.

Self-adhesive die cut Cassette labels 20 for £1.00.

5 VOLT 2.5 AMP T.T.L. P.S
Made for T.T.L. this compact ex compulev syslems
unit features a 10 amp transtormer with D.C.
outputs of 5 volts @ 2.5 amps and 7.5 volts @
5 amps. The § volt output s fully regulated and
smoothed and has electronic current imiting. May
be easity moded for 5 volts @ 7.8 amps, beheved

working but untested £7 25
. p.p. £1-50

CA3011 20MHZ wideband amp

TQ99 case 60p each 2 for £1-00.

FSA 2719 8 diodes1N4148-1N914
type in 16 D.1.L. pack all
independently connected 35p each

4 for £1-00.

FPQ3725 4 NPN 50v 500ma silicon
transistors in 14 D.1.L. pack 65p each
2 for £1-00.

TEXAS LOW PROFILE I.C. SOCKETS
14 DIL 14p each 9 for £1-00

22 DIL 25p each § for £1-00

24 DIL 30p each 4 for £1.00

2N5109 R.F, powsr output 400ms 2.5
watts up to 1200 mhz TOS 70p each

2 tor £1-00.

AF279 low noise P.N.P. germanium
up to 780 mhz 30p each 4 for £1-00.
I.R. 10 AMP BRIDGE RECS. 200 vot  2N4304-WN720 F.E.T. transistor. 35p
working. £1-00 each. each 4 for £1-00.

00.
IN4998 4 amp 100v P.C. mount diodes
Long leads 12p each 10 tor £1.00.
LM3089K +5v 1.2amp regulator £1.00
each. 6 for £5.00
E.C.C. 1.6 amp 400v triacs 35p each
4 for £1.00.
2N167 1B unijunction 450mw 30v
45p each 3 tor £1-00.
IN4004-SD4 1 amp 400v diodes
-6p each 20 for £1-00.

HY-GRADE SMOOTHING CAPS

1500 mF 100v Screw Term 50p°
3300 mF 63v Screw Term 60p*
4500 mF 25v Screw Term - __60p

*Ex equipment but tested

SEMICONDUCTOR

‘GRAB BAGS'

Amazing value mixed semiconductors, include
transistors, digital, linear 1.C.’s, trlacs, diodes, bridge
recs. etc. etc. All devices guaranteed brand new, full
spec. with manufacturers markings, fulty guaranteed.
50 + BAGS £2.75 100 + BAGS £4.9%

1deal equipment cooling etc..
tested, ex-equipment.

240v 50-60 HZ £5.75 + p.p. 40p
110v 50-60 HZ £4.75 + p.p.40p

w

ELECTRONIC
COMPONENTS
& EQUIPMENT
DISCOUNT

Due to our massive bulk purchasing programme
which enables us 10 bring you the best possible
bargains, we have thousands of 1.C.'s Transistors,
Relays, Cap's., P.C.B.'s, Sub-assemblies, Switches,
etc. etc. surplus to our requirements. Because we
don‘t have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME”
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always include something from our ads
for unbeatable valuel! Soid by weight
71b £ 475 14lb £ 7-50

28Ib £12-75 56lb £21-00

PLEASE ADD P + P £1.00

ONE INCH

NUMERIC DISPLAYS

This fine example of modern miniature optical
engineering consists of 3 12 lamp and lens system
constructed to project numerals between ‘0" and
“9"anda’ +" and "' "' sign onto an opaque
screen 1o give extremely legible, rounded characters
ofup to 1 in height. Features easily replaceable 6
volt bulbs, changeable negative for different
character fonts. Dimensions 1} x 1" x 3} supplied
complete with bulbs and plug in

carrier. Ex- equipment £1 a

Complete with circuit

Soft Sectored Mini-Disks £3.50 each.
library case with pack of 10
50p p.p.on 10 pack

KEYBOARD

ULTRA 0.1" EDGE CONNECTORS. Open ended, easily cut, 39 way double
sided 75p each. 78 way single sided £1.50 each.

PLESSEY EDGE STACKABLE DECADE SWITCHES Gold plated contacts,
dimensions 2x 2x ¥ B80p each 8 for £5.00.

AMPHENOL 509 BNC chassis socket single hole fixing 45p each

C90 Audio Cassettes screw type construction 40p each 3 for £1-00.

Scotch 215 Long Play Tape Brand new "4 low noise on 1200° 5%

spools £1:50 each 4 for £5-00 + P P_45p

1000 Watt fully shrouded auto transtormers term. hlock connections £13-75
+PP £2.25

Bulbs 24v 14 watt white frosted S B.C. 8 for £1.00

S.B.C. Bulb Holders All steel cad plated panel mount easily fixed via nut and
round hole. Ideal disco displays. scoreboards erc. 4 tor £1-00

Xtal filters S.€.1 QC11211/B miniature low insertion toss ¥ C mount
C.F.10.7mhz with B W of 7.5 khz 2000 £2/mp in-out Brand new a1t £7.50.
Heavy Duty Flat Insulated Earth Braid 80-100 amp braided tinned copper 1n
heavy clear P.V.C. sheath 40p per metre £5.00 for 15 metres P.P. 8p per metre
BULGIN mtniature 6 way male chassis mount socket and matching shrouded
tree plug. 6Up each 2 for £1-00.

Red L.E.O.'s fult spec. 0.2°" 12p each 10 1or £1.00.

Dynamic Stick Mics 600 {2 with huilt in on/otf switch com.plete with lead and
min_ jack plug £1-00 each

TOS HEATSINKS ‘Thermaloy’’ black anadised press on aluminium finned
type. 15p each 10 for £1-00 HARDWARE PACK Don‘t be stuck for the
right nut and bolt for the job. Pack contains
B.A. Metric, Unified, Seit Tap. etc. nuts, bolts,
screws, washers, etc. in brass bronze and
steel. All steel items plated. Aveérage

contents 400-600 p-eces,£ 2 50

sold by weight, 2-Ib bag

4CX250B oo

A special bulk purchase enables us to ofter the above
Keyboard at a lowest ever price. 49 coded keys encoded
into a direct TTL compatible 7 bit output. Features such
as delayed strobe, 5 voit D. C. single rail operation and
rollover protection make this an absolute must for the
MPU constructor! Supplied complete with connection
diagram and edge connector, at 5 secondhand "no time

10 test”’ price of only 1 .50 P.P.£1-50

INTEL 4004 MPU

Intel 4 bit MPU chip complete

ct\5‘

mgo\ﬁ“ﬂé with data
New and Boxed £15.00 each £3.75 cach
-
Whnere cost of post and packing not indcated please
add 25p per order Collection saves cost of postage HIGH

but f collecting please telephone to check availabiity.

EFFICIENCY SMITHS
RADIAL BLOWERS

o0 Sa Are your hot parts sweltering? Then keep them cool
with our high efficiency radial snail type blowers. Made
by Smiths, designed for continuous use in expensive
electronic equipment very powerful and quiet, gives
massive air flow to prolong componem life and

eW
24" x 3", ideal linears etc. NO N
Please state 240v or 110v
opeiation. 50hz only.

minaTure SN AIL BLOWER

This superb “little’ blower, imagined as a Cube measures
only 33" x 33" x 3} witha 1§ x 1} air output aperture.
Almost silent running, ideal for miniature projectors,
computers, P.S.U.’setc.  Brand new at only

Please state 110v or £3-99

We are always interested 1n buying P.C.B_'s surplus

d
100 %\3\“"
components, test equipment, vaives, etc. Phone for details

ELECTQDI\IIC)S

103 Tamworth Road Croydon CR9 1SG 01688 1833
MAIL ORDER INFORMATION:

All prices inclusive of VAT. Cash with order. Minimum order value
£1.00. Postage quoted for UK only. Bona Fide account orders
minimum £10-00. Export and trade enquiries welcome. Orders
despatched same day where.possible. Access and Barclaycard welcome.

?40v operation.

+ p.p. 55p.




ICS have
heliped thousands
of ambitious people
to move up into higher pald
more secure jobs in the fieid of
eloctronice - now it can be your turn.

Whether you are a newcomer to the fieid
or already working in the industry. ICS can
provide you with the specialised training so essential
to success.

I Personal Tuitiqn 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
that 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 Instaltation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Serviting
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrica! Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or ‘phone today for tree
ICS careers guide,

Address

Age

To ICS, Dept. G273, Intertext House,
lns London SW8 4UJ

or telephone 01-622 93811 (all hours)
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STEREOQ PRE-AMPLIFIER BOARD, Tone Control Board, Fllter Board from 60 + 60
watt Hi-Fi Amplifier with suggested assembly and circuits @ £3.50.

PNP VERSION OF 2N 3055 BDX 94 @ 75p each.

100 MINIATURE DIODES CV 9637 with preformed leads @ 50p.

POLYSTYRENE CAPACITORS suffiex type 12, 15, 20, 25, 30, 50, 56, 100, 120,
1000pf. All at 20p doz.

WIRE ENDED CRYSTALS 28KHz, 28.5KHz, 31.5KHz. All at 50p each.

TRANSISTORS BC 183, BC 548, BC 549. All 10p, 6 for 50p.

McMURDO B PIN PLUG @ 20p, 8 PIN SOCKET @ 20p, COVER @ 15p.

3 GANG VARIABLE CAPACITOR 25 + 25+ 25pf @ 75p.

10 Amp S.C.R.’s 100 PIV @ 25p, 400 PIV @ 50p, 800 PIV @ 60p.

400mW ZENERS unmarked Good 3.6v, 6.8v, 10v, 11v, 12v, 13v, 16v, 18v, 24v, 30v,
33v. 36 voit. All at 10 for 40p.

GLASS WIRE ENDED MERCURY SWITCHES @ 25p.

MC 3340 ATTENUATOR I.C. with data @ 50p.

X BAND GUNN DIODES with data @ £1.65 each.

MINIATURE ROTARY SWITCHES 3 Pole 3 way @ 40p, 2 Pole 4 way @ 20p, 1 Pole
10 way 2 Bank @ 40p.

10 WATT ZENERS 18v, 33v, 57v, 100 volit. All 30p each.

DIE CASTALLOY BOXES 6" x 4" x 2" @ £1.15.

TUBULAR TANTALUM CAPACITORS 2.2uf 20viw., 68uf 15v.w.. 100uf 20v.w., 150uf
20v.w. Al at 5p each.

10 MULTI-TURN TRIM-POTS Assorted for 60p.

50 BC 107-8-9 TRANSISTORS assorted untested @ 57p.

ELECTROLYTIC CAPACITORS 2240uf 40v.w. @ 40p, 3.300uf 63v.w. @ 50p,
4500uf 25v.w., 6400uf 25v.w. @ 25p.

UNIJUNCTION TRANSISTORS 2N 4871 @ 22p, 22N 6028 @ 25p, 2N 6029
@ 25p,. MEU 21 @ 22p. MU 4894 @ 22p, 4JDSE29 @ 22p, TIS 43 Type @ 22p.

30 ASSORTED 10XAJ CRYSTALS @ £1.10. 20 FT 243 CRYSTALS assorted
@ £1.50. 20 FT 241A CRYSTALS assorted @ £1.10.

MULLARD TAA 320 M.O.S.T. PRE-AMPLIFIERS |.C. with circuits @ 35p.

PLASTIC BC 107, BC 108, BC 177 TRANSISTORS 8p, 10 for 60p.

MULLARD STRIPLINE 80O MHz NPN BF 362 @ 25p.

200 ASSORTED {, } watt RESISTORS for 75p.

50 2 WATT ASSORTEO ZENERS untested @ 57p.

600 MHz 8 OIGIT FREQUENCY COUNTER @ £115.

MAINS TRANSFORMERS 240 volt input. Type 1. 24 volt tapped at 14 volt 1 amp
@ £1.30 (P&P 25p), Type 2. 22-0-22 voh 500mA @ £1.60 (P&P 26p). Type 3.
45 voit 6 amp @ £4.50 (P&P 95p), Type 4. 20 volt 1 amp twice 10 volt 1 amp
twice @ £4.50 (P&P 95p), Type 6. 45 volt 2 amp 46 volt 500 mA @ £3.50
{P&P 86p), Type 6: 16 volt 2 amp @ £1.60 {(P&P 25p), Type 7. 24 volt 1.75 amp
@ £1.60 {P&P 25p), Type 8. 30 volt 1 amp @ £1.60 (P&P 25p), Type 9. 13-0-13
volt 1 amp @ £1.60 (P&P 25p), Type 10. 22 volt 500 mA @ 88p (P&P 20p), Type 11.
12 volt 100 mA @ 88p {P&P 20p), Type 12. 22 volt 1 amp, 7.5 volt 500 mA, 6v
1 amp @ £1.60 (P&P 25p), Type 13. 16.5 volt 1 amp @ £1.60 (P&P 25p}, Type 14. 12
volt 1 amp @ £1.60 {P&P 25), Type 15. 32-0-32 voit 500 mA @ £1.60 {P&P 26p).

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

J. BIRKETT
RADIO COMPONENT SUPPLIES
25 The Strait, Lincoln LN2 1JF Tel. 20767

— " 2in x 2in meters 500uA, £3.65.
i 16pP.& P,

60 x 45mm meters 50uA, 100pA,
500uA and 1mA VU meter, £616.
11pP.&P. y

6V BUZZERS. 50mm diameter
30mm high, 52p. 15p. P.& P.

G ecrorertars

1in x 3}in METER. 30pA, 50uA
or 100pA, £6.40, 19p P. & P.

MICROPHONES FOR
TAPE RECORDERS
DM228R 200 ohm with 3-5
and 2-5mm Jack Plugs £1.66
DM229R 50K with 3-5 and )
2-5mm Jack Plugs £2.20
DM18D 200 ohm with 5§
and-3 pin Din Pilugs £1.95
Postage on above microphones
11p

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130 Frequency
response  50-15,000¢/s.
Impedance Dual 50K and
600 ohms, €£8-02. 26p
P.&P.

"MULTI-
METER

Model 1T1-2
20,000 ohm/volt.
£12.32.

33p P.&P.

TRANSFORMERS Primary 240V

6-0-6V 100mA £0-75

9-0-9V 75mA £0-75
12-0-12v 50mA £0-85
12-0-12Vv 100mA  £1-05
Post on above transformers 30p..

9-0-9V 1A €1-80
12-0-12v 1A £2-15
15-0-15V 1A £2.36
30-0-30V 1A £3-10
6-3V 13A £1-80
6-0-6V 1A £2:20

Post on above transformers 45p.

All above prices include V.A.T. Send 40p for new fully
illustrated catalogue, S.A.E. with all enquiries. Special prices

for quantity quoted on request.

M. DZIUBAS

158 Bradshawgate - Bolton - Lancs. BL2 1BA

Practical Electronics May 1979




ZTx300 Ls73 Ls156
e Ls74 (5157
3N1302 LS75 L5164

LS76 LS174

14p  2N2905
! BCY72 14p  2N2907 e Lo
Electronic Components
BD132 3%p 2N3055 Ls86 LS193
BD135 38p  2N3442 T Ls196
BD139 35p  2N3702 8p Ls93 LS251
BD140 35p  2N3704 oo L5257
swrrCHEs BF244B 36p  2N3705 Uads L8258
> BFYSO 15p  2N3706 e L5266
Subminiature toggle. Rated at 3A 250V. ¢ J BFY51 150  2N3707 LS126 Ls283
SPDT 66p SPDT centre off 70p , BFY52 150 2N3708 LS132 LS290
), MJ2955 98p  2N3819 LS136 L5365
DPDT 75p DPDT centre off 90p NS MPSA06 20p  2N3904 8p Ls138 LS366
N MP! 0

Standard toggle. TIPSZ’Q?:S ggﬂ ;mggog t?}g? tggg;
SPST 34p DPDT 48p ’ TIP30C 70p  2N40S8 LS183 LS386
. TIP31C 65p 2N5457 LS155 LS670
Wavechange switches. TIP32C 80p 2N5458

ZTX107 14p  2N5459
1P12W, 2PEW, 3P4W or 4P3W all 37p each. X108 145 2nem7 7454 7132
Miniature switches (non-locking) DIODES 7474 74148
Push to make 15p Push to break 20p 1ING14  4p  1N4148 7475 74150
; ) 1N4001  4p  1NS5401 7476 74151
Sll.df! Switches (DPDT) 1N4002  4p 1N5402 7485 74156
Miniature 14p Standard 15p 1N4004 Sp  1N5404 16p 7489 74157
IN4006 6p  1N5406 18p : 7490 74164

BZ Y88 series 2V7 to 33V Bp ea. 7492 74165
RE ULATORS 7493 74170'125p

CA3140 70p NES55  25p 7494 74174 68p
78L05 30p 7805 60p  79L05 70p 7912 80p LM301AN 280 NE556  60p oy 74177 58p
78L12 30p 7812°  60p 79L12 70p 7915  80p R O, tmg;&‘m 125’39 :Egg;, :;gn 2 ;::gc‘i 72p
78L15 30p 7815 60p 7905 80p  LM723 350 M ASEUECTION! thaze  con SN76003 200 1122 rais2

709 250 LM3B0  75p SN76013 140p
H AR DWARE 741 22p LM382 120p SN76023 140p Tges 74196
747 50p LM1830 150p SN76033 200p 74126 74197
748 30p LM3900 50p SN76477 220p
HEATSINKS CA3046 55p LM3909 60p TBABOO 70p 4018 4050
TO18 and TOS push on type . 9p CA3080 70p M™MC1496 60p TDA1022 650p 4023 4066
10220 20p CA3130 90p MC1458 35p 2ZN414  75p 4024 :%g

— . 4026

T03 . - 22p g RS 4002 4027 4071
CAPAC\TO 4007 4028 4075
\ 22\ 4011 4029 4093
BATTERY HOLDERS \ TANTALUM BEAD exch || 4013 Pt pHY
; 0.1,0.15, 0.22, 0.33,0.47, 0.68, 4016 4046 4518
To hold 4 HP7 batteries, square 18 220F ®35v % o Fian 4220
and long types 20p 4.7,6.8, 10uF @ 25V 13p
PP3 clip . - 6p 22@16V,47@6V,100@ 3V . 16p

MYLAR FILM
0.001, 0.01, 0.022, 0.033, 0.047 3p
CONTROL KNOBS 0.068, 0.1 ap

Ideal for use on mixers etc. Push on type with POLYESTER

e B - Mullard C280 series Low profile
black base and marked position line. Cap available 0.01. 0,015, 0,022, 0.033, 0.047, 0.068, 0.1. 5p i tery
7

in red, blue, green, grey, yellow and black . 14p 0.15, 0.22

P
}g" 8pin  10p 16pin 13p 2Bpin 28p
TERMINALS 173 14pin 12p 24 pin 24p 40pin 40p
Rated at 10A. Accepts 4mm plug, black, Soldercon pins: 100:50p. 1000:370p

blue, green, brown and red 27p Plate type 50V. Available in E12 series from
= : X 22pF to 1000pF and EB series from 1500pF to
0.047uf 2p

LOUDSPEAKERS RADIAL LEAD ELECTROLYTIC LEDs 0.125in. 0.2in

56mm dia. 8 ohms . S332-—0: 710, 2.2 = Red  TIL209 TIL220 9p
64mm dia. 8 ohms — - - e L Green  TiL211 TIL221 13p

! 100 13p
84mm dia. 64 ohms . Yolow Q3 TiLZ2 13 /
70mm dia. 8 ohms ] 25V -
70mm dia. 80 ohms

MINIATURE o || — e S e 1B A
TRANSFORMERS CONNECTORS Cressions ERNEER

FND500 0.5in CC 100p
; A o T
240 Volt Primary JACK PLUGS AND SOCKETS E12 series. 4.7 ohms to 10M. Any mix

" each 100+ 10004
screened unscreene 0.25W 10 0.9p

Secondary rated at 100mA. 2.5mm 9p 13p 0.5W 1.5p 1.2p

Awvailable with secondaries 3.5mm 9p ;8'; Special development packs consisting of

off 6-0-9,9-0-9 i g:a:\::rd ;gp 36p 10 of each value from 4.7 ohms to 1 Meg-
and 12 -0 - 12. 92p each 3 2 ohm (650 res) 0.5W £7.50. 0.25W £5.70.
RINFLUGSIIRRISOCKENS METAL FILM RESISTORS
plug chassis Very high stability, low noise rated at %W
] socket 1%. Available from §1ohms to 330k in
We now have an express telephone order service. We guarantee that 2pin 7o o 7 €24 series. Any mix;

all orders received before Spm. are shipped first class on that day. gz;: 180° :‘1'; 183 each 100+ 1000+
Contact our Sales Office now! Tel: 01-464 2951/5770. Spin 240° 13p 10p 0.25W 4p 3.5p 3.2p
1mm PLUGS AND SOCKETS
Quantity discounts on any mix TTL, CMOS, Suitable for low voltage circuits, Red & black. FOR YOUR
74LS & Linear circuts: 25+ 10%. 100+ 15%. Plugs: 6p each  Sockets: 7p each. COPY OF OUR
Prices VAT inc. Please add 30p for carriage. 4mm PLUGS AND SOCKETS 40 PAGE
Callers welcome. Official orders accepted. Available in blue, black, green, brown, red, white CATALOGUE . f'}
and yellow. Plugs: 11p each  Sockets: 12p each OF COMPON w LT
PHONO PLUGS AND SOCKETS j 3

BARCLAYCARD | o o e s ENTS, SEND -~
& ACCESS WELCOME C L o D' 13p LARGE S.A.E. Cogmpo"g’en}*?
e

ingl c Double socket . 10y
Mot orders to STEVENSON (Dept 7€) SinalescckelmRarp | Double socket e s

76 College Road, Bromley, Kent

¥
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'_I'he latest kit
innovation!
from

the quickest fitting
CLIP ON

capacitive discharge
electronic ignition

in KIT FORM
@ Smootherrunning '/ .
@ Instant all-weather starting \ N\
@ Continual peak performance \
@ Longer coil/battery/plug life

@ Improved acceleration/top speeds

@ Optimum fuel consumption

Sparksnite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. it can be
assembiled 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
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors of the SCR. {(Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING.NEEDED

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

NOTE — Vehicles with current impulse tachometers (Smiths code on dial RV 1} will
reouiee 4 tachometer pulse slave unit. Prica £3.85 inc. VAT. post & packing UK only.
Electronics Uesign Associates, Dept. PE 10, 82 Bath Street, Walsali,
WS1 3DE. Phone: Walsall 614791

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

Name
Address

—

Phone your order with Access or Barclaycard
inc. VAT. and PP. QUANTITY REOD.
XeKT £16.65

Send SAE it brochure only required

| enclose chequelPO's lor

£ 2

TACHOPULSE SLavE UNIT £3.85 3
Cheque No.

Please state polarity pos or neg earth.
| Accessor Barclaycard No. : t
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DIGITALLY SYNTHESIZED DOOR CHIME

24 tunes including “Rule Britannia”, “Col. Bogie™ etc.
Adjustable speed and tone.
In sturdy moulded case, taking internal PP3 batteries.
1 year guarantee. Special reduced price for PE readers only £14.95.

Don't Let Your Environment Dehydrats Youl

Buy our Honeyswell Humidity Controlier.

Mombrane actuated, very sensitive, §” shaf. 250V. 3.754
Contects Ideal for gresnhouses. centrally heated homes,
oMices etc.,Build your own humidifiers or alarms. Fraction of
orlginal cost 50p sa. 5 for £2.

SMOKE AND GAS DETECTOR
Uses TGS 105 plug in sensor, housed in neat 34" die cast
box, led indicator, 24V, (12V by altaring 3 compenent
values). Wil opersta lamp or relsy. with data and
cireuit £6.95
Relays for sbove £1 sa. 3tate voltage

CASSETTE MOTORS
Selt Regulating, will operste B-12V. Ideal for modalers,
machenical switching ate. 2000 R.P.M. spprox 90p sa

ULTRASONIC TRANSDUCEAS
Transmitter and receiver. 40 kHz 18 mm diam. £4.25 pair.

TRANSISTOR PACKS
100. Full spec. new and marked. Includes BC148, BC184L.
MED412. BF274, BCI54 etc, ete. £4.95
200 as asbove and includes AC12B, 2NJO055, BFY5S0.
BO131, BF200 stc. £9.96
Buy bulk and save money, these packs are worth at feast
double.

| @ = & POLE REED AELAYS DN BDARD
12V ideal for burglar alarms, model railways etc. £2.45

100 MINIATURE REED SWITCHES
We are the cheapest] £3.30

P/B SWITCH BANKS
Thess cost a fortunal Waere made lor various music centres.
Includes independent and intardependent taiching types multi
pole ¢/o otc. Can be modified. Can't be repeated, 3 Banks for
£1

EARPIECES
Magnetic with plug and lead 25p ea. 5 tor £1
Crystal with lead 40p #9. 3 for £1

MAKE CHEAP BATTERY ELIMINATORS
Fully shrouded mini mains transformers. 240V in 8-0-BV ot
100 MA out. Complete with maina lead end plug. ex new
equip 80p

DE LUXE FIBRE GLASS

PRINTED CIRCUIT ETCHING KITS
Includes 150 sq. ins. copper clad F/G. board. 1 Ib ferric
chioride. 1 dalo etch resist pan. Abrasive cleaner. Etch tray
plus instructions. Special Price £4.95
11b FE. C1. To mil. spec. £1.26
51t FE. C1. To mil. spec. £5.00
150 1q in. Single sided board £2.00
150 1q in. Double sided board £3.00

BULK BARGAINS, STOCK UP FOR WINTER
300 mixed § & § watt resistors £1.50
150 mixed 1 & 2 watt resistors £1.50
300 mixed capacitors, modern. most types £3.30
100 mixad ceramic and plate caps £120
25 pota and presets £1.50
25 presets. skeloton otc. €120
20 VORs and thermisters £1.20
100 Hi-wattage resistors wirewound etc, £2.20
100 electroiytics, nice values £2.20
300 printed circuit resistors £1
300 printed circuit componsents £1.50

100K MINIATURE THUMBWHEEL SLIDER POTS
Very neet. can be banked side by side. ldesl for v. cap
tuning. graphic equalisers etc. 10 for £1
100K STERED SLIDER POTS
Good quality. 25p ea. 5 for £1

MINIATURE LEVEL/BATT. METERS 200,A
F.S.0. as firted 10 many cassette recorders. 90p

40p P & P on all abovs ftams. Cheque or P.0. with order to:

SENTINEL SUPPLY, DEPT. P.E.

148A BROOKMILL RD., DEPTFORD, LONDON, SEB

HHome Flavio
COMPON

ENTS

EVERYBODY’'S
DOING IT!

Doing what? Sending for the
latest Home Radio Catalogue.
It's the most comprehensive
components catalogue you
can get. 128 pages, about
2,500 items listed, and
profusely illustrated. Now only
£1.25, with a free bargain list.
Send your cheque or postal

order now.
Home Radio Components
Ltd.
Dept. PE, 234 London
Road,

Mitcham, Surrey CR4 3HD

PROGRESSIVE RADIO
31 CHEAPSIDE,
LIVERPOOL L2 2JD

FULL SPEC. SEMICONDUCTORS SPECIAL OFFER:—
TBA80O 10 for £6.00. OAP61 Mullard boxed 30p. 741 8 Pin 6 for £1. LM3900 35p each.

ZN414 75p each.

L.E.D.'s. TiL209 0-2" Red 10p each. Toshiba TLG113 0-2” Green 14p each. TLR120 0-2” Clear
Infra Red 19p each..TLG107 Green 0-2" Fiat Top 17p each. NE5S55 Timers 27p each.

TRANSFORMERS. 6-0-6v 100ma, 9-09 75ma, 12-012 50ma 76p sach, 12-012 100ma 95p,
12v 500ma 95p. 1:1 triac/xenon pulse transformers 30p, CHOKES BMH 3 amp 20p. U.H.F. TV
Tuners. push button (not varicap) new and boxed £2-50p. Miniature toggle switches. SPST 8 x
5 x 7 45p, OPDT 8 x 7 x 7 50p, OPOT ¢/o 12 x 11 x 9 75p, Min. push to make or push 10
break 16 x 16mm 15p each type. Texas BY205 800v 6a Sil. Rects 18p each. Nat Sem.
LM340T 6v 1a voltage regs 40p. AD161/162 matched pair 70p pair.

TOOLS Small side cutters 5° insulated handles £1-35p. Snub nosed pliers 5% insulated handles
£1-35p. Board with 14 12 volt reed relays £1-95p. Large mains tester screwdrivers, fully
insulated 87 44p. Test lead jumper sets, 10 leads with insulated croc clips each end
different colours 80p. Telephone pick 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. PP6. PP7, PP9
£2.45p, Edge connectors. 0-1 64 way 65p, 34 way 40p, 0-2 18 way 15p, Murata MAGU .
40KH2. Transducers Rec/Sender, £3-25p paw. 1ape head demagnetisers. 240v ac with on/off
switch, straight probe £2.00, curved probe {cassettel £2-35p.

TERMS: cash with order, (of official orders from colleges etc). Postage 30p uniess otherwise
shown, overseas post at cost. VAT inclusive prices S.A.E. for new illustrated lists.

Progressive Radio. 31 Cheapside, Liverpool L2 2DY.
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20 x 20 WATT STEREO AMPLIFIER

Viscount IV unit in 1eak simulate cabinet. Silver finish rotary controls and
pushbuttons with matching fascia, red mains indicator and stereo jack
socket. Functions switch for mic. magnetic and crystal pickups, tape luner
and auxiliary. Rear panel features two mains outlets DIN speaker
andinput sockets plus fuse 20x20 watts RMS 40x40 watts peak

For use with 8 to 15 ohm speakers. £29 90

£2 50p&p

L]

l”l:

30x30 WATT AMPLIFIER IN KIT FORM o=
For the experienced constructor com- S o

plete in every detail, same facilities

as Viscount IV, but with 30x30 output.

60x60 watts peak For use with 4.15 :".

ohms speakers. +plep
£29.00 £250 -l J}. i»-g
pEOR )

0?““ 30x30 WATT AMPLIFIER IN KIT
WITH SPEAKERS

2 GOODMAN compact 12" hass waolers with cropped size 14.000
Gauss magnet. 30 watts RMS handling, plus

n

2. 3" approx. tweeters and cross overs to suit. £4900

+p&p £400
BUILTAND READY TOPLAY  39.00
30x30 Viscount. Available fully built and tested. +php £250

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

Mullard

AUDIOMODULES IN
|BARGAIN PACKS

CURRENT CATALOGUE=
£ : N =
MOVEREDR D

PER PACK

SEE OUR PRICES

1 PACK 1.2 xLP1173 10w. RMS output power audio

Two Way
Speaker Kit

\ YN
ACCESSORIES

Suitable mains power supply parts,

amp modules, + 1 LP1182/2 Stereo pre amp for

ceramic and auxiliary input.
e Camprising of two 8" x §° approx.

OUR PRICE £ 4 9 5 consisting of mains transformer, 4 ohm bass and two 31" 15 ohm
p+p £1.00 (] bridge rectifier, smoathing capacitor mid-range tweeter with two cross-

and set of ratary stereo controls lor over capatitors.
treble, bass. volume and balance.

£2.90 plus £150p8 » £3.95 "LoEradn

PACK 2. 2x LP1173 10w. RMS output power audio
amp modules + 1 LP1184/2. Stereo pre amp for
magnetic, ceramic and auxiliary inputs.

EMI SPEAKER BARGAIN 4

Stereo pair 350 kit. System consists ol
13" x 8" approx. wooter with rolled
suround; 2%" approx Audax tweeter.

Available also to purchasers of

I||IIS OUR PRICE £7'45

p'p[l 00
10+ 10 AMPI.IFIER KIT -

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 includes: a Mullard
LP1183 stereo preamplifier module, two LP1173 power
amplifiers with integral heatsinks, a power supply,

Zobel netwarks, front and back mounting panels, a finished
tascia panel, all control potentiometers (bass, treble,

crossover components and circuit
diagram Frequency response 20 Hz
20 watts max,
8 ohm impedance.
A
£14.95 q
Per stereo pair ;
o i [
BSR P200
Belt drive chassis turntable unit semi £24 95 ¥
automatic, cueing device. p&p £2.55
A.0.C. GLM 30 Mk Il Magnetic Cartridge
B s record deck with aulo
return and cueing lever, fiNed with steren
ceramic cartnudge 2 spéeds with 4 tpm
| spingle adaptor sdeally suted from home

10 20 KHz Power handlmu I5 watts RMS,
+ £3.40 php.
to suit. £7‘75
Manual single play
o7 disco use p&p
0URPHICE£1 0 95 f255

GARRARD DECK
MODEL CC 10A

Record changer with cueing device
fitted with stereo ceramic cartridge
ready 1o fit into your own plinth.

£7.95 pbp £200

B SANYOD Nic/cad. battery, with
mains charger equivalent in
size and replaces 4 SP11
type batts, Size 3%“x 1%
x 2" approx.

£1.50

ptp
£1.50p

AM/FM STERED TUNER

AMPLIFIER CHASSIS COMPLETE WITH OECODER
Ready built. Oesigned in a slim form for compact, modern installation.
Rotary Controls Vol On/0ff, Bass, Treble. Balance.

Push Buttons for Gram, Tape, VHF, MW, LW

Power Dutput § watts pes channel Sine at 2% THO into 15 Ohm

7 watts speech and music.

Tape Sensitivity Playback 400mV/ 30K OHM for max output Record
200mV/50K output available from 25KHz. {(150mV/100K) deviation
FM signal Fraquency Range {Audic) 50Hz to 17KHz within £ 148
Radic  FM sensitivity for 3¢B below limiting better than 10 uV

AM sensitivity for 2048 $/N MW 350 uV/Metre LW 1mV/Metre
Size approx length 16" x height 2% x depth 4%
240 Voits AC Complete with tuntag dial php
Circuit diagram. £1 995 £2.28

volume and balance), switches. input, output and headphone
sockets, wite, and an easily assembled wrap around cabinet

10 house the finished unit
pap 205 £11.95

plus £1.50p & p

the 10 + 10 Amplifier Kit.

BARGAINS FOR PERSONAL SHOPPERS 50 WATT MONO
LED § tunction men’s digital watch DISCO AMP
staintess steel finish £595 £29.95
LCD 5 function men’s digital watch Pap ['2 50
stamiess steel finish fﬁ .95 Sie approx 13% X %" x 6%
. .
LCD 8 Function CHRONOGRAPH men’s digital fl 2 95
watth, stainless steel finish e : 50 watts rms. 100 walts peak output. Big feawres include two dist
POCKEY CALCULATOR. With LED display. memory fz 95 inputs, both for ceramic cartridges, tape input and microphone input.
and percentage key E Levét mixing controls titted with integral push-pull switches. Independent
AM/FM DIGITAL CLOCK d bass and treble controls and master votume.
RADID Accurate 4 Dign ’
Electrome Clockwith 2" LED 4 ’ i e
display. Buazer and 2 BT Ere j,_
snooze tmer . 70 & 100 WATT = ) i THf
h -i MONO DISCO AMP - I I "
£ 154
f‘ 1 95 Size approx. . I:L:_ ’
14" k4" x 10%". ~£.L
125 Watt Power Amp Module £1 3_95 Brushed aluminium -
Mains power supply lor above unit, £350 fasclaand ooy

Five vertical slide controls, master vaiume,
tape level. mic level, deck level, PLUS INTER DECK FADER
for pertect graduated change from record deck No. ! to
No. 2. or vice versa. Pra fade level control
(PFL) lets YOU hear next disc before fading
itin VU meter monitors output level,
Output 100 watts RMS 200 watts peak

MULLARD Buit power supply

DECCA 20w Stereo spe aker kit comprising
28" approx bass units + 2 3% appron
tweeter INC Crossovers

70 watt

IOU watt

!:0 ;val;g:ak £57
£65

For personal shoppers only

DUO Il SPEAKERS

Attractive teak finish modern design
incorporating 2 speaker units — 83"
approx. woofer and 2%2" approx.
tweeter. 45 to 1800 Hz. Impedance
8 ohms. Power 15 watts RMS.

20 watts max. Per stereo pair

£17.00
o
FOR PERSONAL SHOPPERS ONLY

TANNOY 15" Lancaster corner cabinets,
£2095 each

traditional design.
NOTE OUE TO INDUSTRIAL UNREST, PLEASE ALLOW
EXTRA TIME FOR YOUR OROER TO REACH YOU.

PORTABLE RADID/CASSETTE RECORDER, AM/FM with clock
SHOT TV GAME
"’"V"‘- MAINS OPERATED.  ppppRrruNITY AT £9.95 onLY
323 EDGWARE ROAD, LONDON W2
ALL PRICES INCLUDE VAT AT 123%

VIDEOMASTER Super Score TV Game
LW, MW, SW, VHF mains/battery operation. £41 95
Choice of three games—Football, Tennis
— ——
21B HIGH STREET, ACTON W3 6NG
All items subject to avallability, Price correcs at

with pistol mans aperation
VIDEOMASTER COLOUR W %
and Squash. Ready to play—one or two
ACTON: Mail Order only, No cailers
12.3.79 and subject to change without notice

—
Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432, 9.30am-5.30pm. Half day Thursday.

ACTON: Mail Ocder only. No callers B000S NOT OESPATCHEQ OUTSIOE UK

Practical Electronics May 1979
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HUHVASIE electronies

your coundeef conneetion in the world of eomponente
Dept PE1, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON, N10 3HN

The items shown in
this advert are just a
small selection taken
from our new 78/79
Catalogue which is
now available. It
contains everything

from Resistors to the
latest in Micro-
processers. Don't detay
order your copy today.
The price is only 40p
{inc. 45p vouchers).

TELEPHONE: 01-883 3705

Low Power Schottky and TTL

N 4000 15°
7400.13° 4001 .16°
7401 13° 4002 .16°
7402 .15° 4006 92°
7403.15° 4007  .9B°
7404 .16° 4008 92
7405.16° 4009  54°
7406 .26° 4010  54°
7407 .26° 4011 48°
7408 .97° 4p12  .18°
7408 .17° 4013 48°
7410 .15° 4014 92°
7411 26° 4015  92°
7412 .18° 4016 A3°
1413.27° 4017 A1°
1418.71° 4018 92°
7415 —° 4019  56°
7416 .25° 4020 92°
7417 34 4021 92¢
7420 .16° 4022 92°
421 —* 4023 .18°
7422 —* 4028 65°
7423 25° 4025 . 18°
7425 25° 4026 184°
7426 25° | 19° 7495 54° [ 88°|74169 — |185°|74273 4027 51°
7427.39° | 19°17496 .67° [1.25° 74170 185° |155°] 74279 4028 .70°
7428.38° | 19° 74107 27° | 35°[74173 141° | #8*|74283 3 4029 1.18°
7430.16° | 19~ 74109 44~ | 35174174 1.01° |1.05°| 74290 4030 S6°
7432 25° | 2674192 — | 35°]74175 B81° |105°] 74293 4032 1.08*
7433 —- [ 19 f740113 - 35° 174176 101 | — | 74295 4034 1.89°
7437 25 | 26° 74114 - 35174177 1000 | — | 74208 125°] 4035 1.06°
7438 25° | 25° 474121 27° | — [74180 101 | — | 74368 51° 4040  92°
7440 17- | 29074122 S0° | .75° Q74181 221+ |299° 74366 — | Si°| 4042 .70°
7441.70° | — 74123 60| J8°174182 81° 74367 — | S81° 4043 81°
7442 50° | §5 f74924 — [125°§74184 181° 74368 5te| 4046 106°
7445 60° 74125 S1°| 39°474185 1.62° 74386 39| 4049 A3
7448 60° | — 74128 51° [ 39°§74188 297¢ 74670 185°] 4050 A3
7447 50° | 8774332 .72° [ 65°§74189 3.17° | 2.25° 405'  B1°
7448 60° | B7° 74133 - A9° 174190 1210 | 75° a0f2 M

g 8% o %. Expo 0
A Postag dP g D d d Expo q 0
Vo wvtrone & 0 ble our ORDER-R pho our

coekere  BITS and PIECES Regulatore  Linear 1.C's
OIL {Texas) Static RAM” 1+ 178364+ 78M Series CA3080 s
B a0° | 2100A  (30nsy 1050 8% gBe Jrosisooma o Casisoe 90
14 pin 210242 {BS0ns) 129" 1.15° 1.08 v, by, 8v. 12v. 16v, CA3140E 3
16pn 13* | 2111A-1  (500n) 246° 2.19° 205° 20v & 24v. LM301aN 30
185 18e | 211242  {250ns) 2.14° 180° 178° | All60p% each LM324N n
205n 200 | 21102 350ns) 107° 96°  86° [ 79M Series LM348N 93
2300 24+ | MM5257 (TMSapas) B.90° 7.19° 675° | INEG) 500mA M0V 97
245 260 | 2014 (a50ns) B10° 7.19° 6.75° | &v v 8v. 12v. 15 | LM3BIN 173
%8 30+ | 6810 350 297° 252° | 204 24v LM382N 133
W04 ase | ceuss All 85p° each mggggx gg
Wire W 8080 5957 gutters 78 Serles SNT600IN 102
e gy | i 5o, e 1850 | +1POS) 1A SNTSOOIN 232
Bpin 23 | 9900 4250°  gragp 165°0 Sv. 8y, 12v. 15y,
1gin 33° [ EProm's UV 8T95P raae| 16v& 28 S
len Ji fl00  SSI Tesp  rds| AiSe"eh T
alein ATMRLI0N 81 srare 143 | 79 Seres AR50 175
20pin, 555 [Tasaliesis JlTsse 14801 Zingg) 14 Wale 9
2850 65° | B1L598 75° v, Bv. 12v 15w, | INe23E 138
36pin 95° | BILSS? 750 18y & 24v INa25E 378°
40 ‘;in 105° | BILS98 75 All £1.00° each INA59CT 354
- 74365 75+ {u\m oI A0= Y INIO34E 203°
e tid~ ETE ) ot
PhlGEs | 450 3 P a2k 8280 .
M 650°
+{P0S) 100mA . D40
Dynamic RAM 5y, 6v. 8v. 12v & 15v mgfg: ﬁg. |
4116 12.75° | Al 30p° each L128/30/31 85° 0 0
128" 14 104+ 504+ 100+ 2 + 10+ 50+ 100+
TH209 Red x .15° . 11220 16 126% 925° 11°
TH212 Yet x 20° . TL224 Yol x 23° 21° 195° 47° 80
TIL216 Red x  20° . TIL228 Red x  23° 21° .195° 17° ]
232 Gre x  20° TI234 Gre x  23° 21° 195° 47° r
t == High Brightness

TIL209 0
4 fo 00 10 for £ 8 fo D0

VT07 LCD
Chronograph

hours, minutes.
seconds, day date
month. 1/100th sec
timing. lap times,

1st & 2nd place timing.

VTOB LCD Alarm
4 button, 24 hour
alarm plus usual
time features.

VT11LCD Alarm-
Chronograph with
1/100th sec timing,
L, 24 hour alarm
stacked display plus
usual time features.

BIG BARGAINS — NEW MODELS

?vl

ol

——

VT04 LCD
Chronograph

as VTO7 but with
solar assisted panel
{not rechargeable).

VT05 LCD Alarm- =
Chronograph with
dual time zone
facility, 24 hour
alarm, 1/10th sec
chrono, lap time
pius usual time

features.
‘1:27-95‘
STOP PRESS

SOLAR ASSISTED VERSION
VTO05 - £31.95

All watches guaranteed for 12 months.

ATARI VIDEO COMP

+ NEW CARTRIDGES COMING SOON
SKYDIVER
MIN} GOLF

BOWLING
STREET RACER

UTER - £149.95

CODE BREAKER
BRAIN GAMES
HUNT & SCORE

=

HANTS. RG21

VAT, P & P inc. Send Cheque or PO or telephone card

VIDEOTIME PRODUCTS
56 QUEENS ROAD, BASINGSTOKE,

=B

1REC.

Tel: (0256) 56417.

LISTEN TO THE SECRET

WORLD OF PLANTS

Now in Modular Kit Form, a Biological Amplifier &
Sound Synthesiser in one instrument, the Amazing

Bio Activity
Translator™,

See and hear us at
Birmingham Breadboard

# Experience the unique Musical
Form of Plants

* Hear beautiful patterns of sound
created by their natural response

* Compare house plants’ reactions
to people - with the distinct tunes
of those outside

* Easy to operate, internal speaker
& batteries

# P.C.B.available as a separate kit,
or assembled and tested

Natural Bio Electric signals, generated
(2] within the plant, are monitored by an

electrode attached to the leaf. When

amplified and filtered, a VCO, VCA and
other exclusive synthesiser circuits are programmed by the control voltage from
the plant to produce tracking sequences of notes. These foliow in plich, rhythm and
volume the ever changing signal from the plant. A plant reacts as a total living
system to many stimuli, with a response above that of the natural biological level.
This activity Is an indication of their extraordinary sensitlvity, which varies from day
to day and plant to plant, producing a fascinating insight into the plant kingdom.

Bio As tivity Transiator

Requires 350 speaker, £1.50 extra
wheniordered wlth kit. D.P. switcH
and two: 43 volt batterles.

Complete Printed Circuit Kit £13.95
Assembled & Tested Printed Circuit £17.35
Case, Speaker & Hardware Kit £12.30
Complete Assembled & Tested Unit £33.10

Includes all screws, wire, punched
case & wood end cheeks.

Requires two dgvon batteries.

Case size 7§ x 5§ x 3}"

All prices include P & P and VAT. Please allow 21 days for delivery.

JEREMY LORD SYNTHESISERS LTD. (Dept PE6)
52 Becmead Avenue, London SW16 1UQ
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15-240 WATTS!

The HY5 is a mono hybrid amplifier ideally suited for all applications. All 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 Ilfler appropiate pins. The internal volume and tone circuits merely require connecting

p to external potentiometers (not included). The HY5 is compatible with all I.L.P.

power amplifiers and power supplies. To ease construction and mounting a P.C.

connector is supplied with each pre-amplifier.

FEATURES: complete pre-amplitier 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: auxlliary 3-100mV: input impedance 47k at tkHz. Qutputs—tape 100mV; main output 500mV

R.M.S. Active Tone Controls—treble =12dB at 10kHz: bass =12dB at 100Hz. Distortion—0 1%

at 1kHz: signal/noise ratio 68dB. Overload—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 oscillator.
SPECIFICATION: Output Power—15W R.M.S. into 8N. Distortlon—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 Y5 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 8.0. 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 syslems: low power disco: guitar amplifier.

SPECIFICATION: Input Sensitivity—500mV. Output Power—25W R.M.S. into 8. Load Impedance—
4-160N. Distortion—0-04% at 25W at 1kHz. Signal/Noise Ratio—75dB. Frequency Response—10Hz-
45kHz - 3dB. Supply Voltage— = 25V. Slze—105 x 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.

g FEATURES: very low distortion: integral heatsink: load line protection: thermal pr ion: five
60W IntO 80 connections: noryexternal components.
APPLICATIONS: hi-fi, high quality disco public address. monitor amplifler. guitar and organ.
SPECIFICATION: Input Sensitivity—500mV. Output Power-—80W R.M.S. into 8. Load Impedance—
4-16N. Distortion—0-04% at 60W at 1kHz. Signal:Noise Ratio—30dB. 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: oad line protection. integral heatsink: no external
120W into 80  component.
APPLICATIONS: hi-fi: disco. monitor, power slave; industrlal. public address.
SPECIFICATION: Input Sensitivity—500mV. Output Power—120W R.M.S. into 8. Load impedance—
4-16N. Distortion—0-05% at 100W at 1kHz. Signal/Noise Ratio—96dB. Frequency Response— 10Hz-
45kHz - 3dB. Supply Voltage— = 45V. Size—114 x 50 x 85mm.

Price £27.99 + £2.24 VAT. P. & P. free

The HY400 is I.L.P.’s 'Big Daddy " of the range producing 240W into 40! It has been
H Y40 o 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 into 4Q lncludes. a'll the qualities of the rest of the family to lead the market as a true high

power hi-fidelity power module.

FEATURES: thermal shutdown. very low distortion: load line protection: no external components.

APPLICATIONS: public address: disco. power slave. industrial.

SPECIFICATION: Output Power—240W R.M.S into 4N. Load Impedance—4-16N. Distortion—0-1%

at 240W at 1kHz. Signal/Noise Ratio—94dB. Frequency Response—10Hz-45kHz —'3dB. Supply Voltage

— =45V, Input Sensitivity—500mV. Size—114 x 100 x 85mm.

Price £38.61 + £3.09 VAT. P. & P. free

POWER SUPPLIES: PSU38—suitable for two HY30s £6.44 + 81p VAT. P. & P. free. PSU50—suitable 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 ... ...

l-L-P- EleCtTOHICS Ltd-! Total'Purchaseprice ... ...................... .. e
| Enclose: Cheque O Postal Orders O Money Order O
Graham Be" Housej Please debit my Access account (O3 Barclaycard account O3

Roper C|ose, Canterbury, ACCOUNT MUMBET . - o o e

Kent CT2 7EP. Name and Address . . .....................
Tel: (0227) PTG b O e ot T B e e

Registered office No. 1032630 Signature | B desn Bl - - i ik
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VALVE MAIL ORDER CO.

Climax House
Fallsbrook Road, London SW16 6ED

) fp tp
AA119 0-10 { BCY70 0-16 | "MPSUO1 036 | 1N914 0-05 | 7405 'f
AAY30 0.27 | BCY71 017 | *MPSUO6 046 | IN916 0.07 | 7406 0-40
AAY32 042 | BCY72 013 | “MPSUS6 049 | IN4OO1  0-06 | 7407
AAZ13 018 | BCZ11 1-50 | NE555 045 | IN4002  0-06 | 7408
AAZ15 0.3a | BD115 045 [ NKT401  2.00 | IN4O03  0.07 | 7409 0.20
AAZ17 0.27 | BD121 1.20 [ NKT403 173 | IN4QO4 0.07 | 7410 016
AC107 060 | 8D123 1-20 | NKT404 1:73 | 1N4005 008 7412 026
AC125 0-20 [ BD124 1:30 | 0A5 095 | IN4006  0.08 | 7413 0-32
AC126 0-20 | BD131 035 | 0A7 0-55 | 1IN4007 009 | 7416 0-32
Ac127 0.20 | BD132 0-38 | DA10 0-60 | 1N4009 006 | 7417 032
AC128 0-20| BD135 0-34 | 0A47 014 | 1N4148 006 | 7420 017
AC141 0.25 | BD136 0-34 | 0A70 030 [ 1N5400 013 | 7422 020
AC141K 035 BD137 035 | 0A79 030 | IN6401 013 | 7423 032
AC142 020 { BD13B 040 | 0ABI1 030 | 1544 004 | 7425 030
AC142K 030 | BD139 043 | 0ABS 0-30 [ 15920 007 | 7427 0.30
176 020 | BD140 044 | 0A20 008 | 15921 0-07 | 7428 043
AC187 0-20 ( BD144 2:00 | OA91 008 | 2G301 1.00 | 7430 017
AC188 0.20 | BD181 1-10 | OA95 008 | 2G302 1.00 | 7432 0-30
ACY17 085 | BD182 1-18 | QA200 0-09 | 2G306 110 | 7433 0-36
ACY18 0.80 | BO237 0-40 | 0A202 0-09 | 2N404 1.00 | 7437 0.32
ACY19 075 | BD238 055 | 0A211 1.00 | 2N696 0.25 | 7438 032
ACY20 070§ 80X10 091 | 0AZ200  1-00 | 2N697 0-25 | 7440 18
ACY21 0.75 | BDX32 2:00 | 0AZ201 100 | 2N698 0-30 | 7441AN  0-85
ACY39 1.50 | BDY20 1:25 | 0AZ206  1-00 | 2N705 1-20 | 7442 072
AD149 0-70 | BDY6O 1.50 { 0AZ207  1.00 | 2N706 015 | 7447aN  0.90
AD181 0.45  BF115 025 | OC16 2.00 | 2N708 020 | 7450 018
AD162 0-45 | BF152 018 | 0C20 2.50 | 2N930 020 | 7451 018
AF106 045 | BF1563 020 | 0C22 250 | 2N1131 026 | 7453 018
AF114 075 | BFi54 017 | Oc23 275 [2N1132 026 ] 7454 018
AF115 0.75 | BF159 0-23 | 0C24 3.00 [ 2N1302 035 | 7460 018
AF116 0.75 | BF160 0-16 | OC25 090 | 2N1303 035 | 7470 035
AF117 0.75 | BF167 020 | OC26 0-80 | 2N1304  0-45 | 7472 033
AF139 0.40 | BF173 0-20 | OC28 200 |2N1305 0-45| 7473 036
AF186 1.20 | BF177 024 | 0C29 2.00 | 2N1306 050 | 7474 0.40
AF239 04s | BF178 024 | OC35 1.50 [ 2N1307 050 | 7475 054
AFZ11 2.75 | BF179 025 | 0OC36 1.50 [2N1308 055 ( 7476 040
AFZ12 2.75 | BF180 0.30 | OC41 080 | 2N1309 055 | 7480 055
ASY26 0.40 | 8F181 0-30 | 0c42 075 | 2N1613  0-25 | 7482 0.75
ASY27 0.40 | BF182 030 | 0C43 2.25 {2N1671  1.50 | 7483 0.90
AS215 1.25 | BF183 0.25 | OCa4 0-60 | 2N1893  0-25 | 7484 1.00
ASZ18 1.25 | BF184 0-25 | 0C45 055 [ 2N2147  1.75 | 7486 035
ASZ17 1.25 { BF185 025 | OC71 055 | 2N2148 165 | 7490 052
ASZ20 1.50 | "BF194 009 [ OC72 055 | 2N2218 025 | 7491AN  0-80
ASZ21 2.00 | "BF195 0081 OC73 1-00 [ 2N2219 024 | 7492 0.60
*AU1I0 170 | 'BF196 010 | OC74 065 | 2N2220 018 | 7493 0-60
*AU113  1.70 | "BF197 012} OC75 0-65 | 2N2221 018 7494 0-80
*AUY10  1.70 | BF200 027 | OC76 065 | 2N2222 018 | 7495 072
*BA145 013 | "BF224 0-20 | OC77 1.20 | 2N2223 2.75| 7496 0-80
*BA148  0.13 | BF244 0-28 | OC81 065 | 2N2368 017 | 7497 3.00
BA154 0.09 | BF257 024 | 0CB1Z 120 | 2N2369A 0-21 | 74100 . 1.50
BA155 o.10 | BF258 0-26 0.65 [ 2N2484 020 | 74107 045
BA156 0.09 | 8F259 032 | Ocs3 0-65 | 2N2646  0-55 | 74109 070
BAW62  0.05 | BF336 030 | OC84 065 | 2N2904 025 | 74110 050
BAX13 0.06 | BF337 030 | OC122 1.50 | 2N2905 0-25{ 74111 070
BAX16 0-09 | BF338 031 | 0C123 1.75 | 2N2906  0-21( 74116 175
8C107 012 | BFS21 396 | 0C139 225 | 2N2907 021 74118 100
BC108 0-12 | BF528 2.23 | 0C140 2.75 | *2N2924 021 74119 150
8C109 0-13 [ *BFS61  0-20 | OC141 3.25 { *2N2925 022 74120 083
*BC113 012 |°8FS98 020 | OC170 1.00 | *2N2926 014 | 74121 040
*8C114 013 |BFWI10 085 [ OC171 100 | 2N3053 025 | 74122 0-60
*BC115 014 | BFW11 065 | 0C200 1.50 | 2N3054 0.50 | 74123 1.00
*BC116 015 | BFX84 0-22 | 0C201 175 | 2N3055 0-70: 74125 055
*BC117 017 | BFX85 0-23 | 0C202 175 | 2N3440  0.60\{ 74126 0-55
*BC118 010 | BFX87 021 | 0C203 1.75 { 2N3441 08074128 0.60
BC125 0-16 | BFX88 0-21 | 0C204 2.50 | 2N3442 110 74132 070
*BC126  0-20 | BFY50 0-26 | 0C205 2:50 | 2N3525  0-80 | 74136 055
*BC135° 0-14 | BFY51 0-26 | 0C206 2:50 | 2N3614  1.50 | 74141 0-80
*BC136  0-15 | BFY52 0-26 | 0C207 1.75 [ *2N3702 011§ 74142 2.30
“BC137  0.15 | BFY64 0-26 | OCP71 125 { *2N3703 0-13| 74143 250
*BC147 009 | BFY90 1.25 | ORP12 075 | *2n3704 013 74144 2.50
BC148 008 | BSX19 0.21 | *R20088 1-75°| "2N3705 0-13.§ 74145 0-90
*BC149 009 | BSX20 020 | *R2009  2.25 | *2nN3706 013|.74147 2:00
*8C157 009 | BSX21 020 | *R2010B  1.75 [ *2N3707 0-13.| 74148 175
*BC158  0.08 | BY106 1.26 | TIC4: 030 | 2N3708 010! 74150 1.60
*BC159 010 | BTY79/4 319 | T1C226D 1-20 | 2N3709  0-13| 74151 0-85
*gC167 012 | *BU205 175 | T1L20 0.20 | 2N3710 010 [ 74154 1.75
8C170 011 | *BU206 2.25 | *T1IP29A 041 | 2N3711 0-10 | 74185 0-85
8C171 010 | *BU208  2.00 | *T1P30A 044 [ 2N3771 17574156 0.85
B8C172 0-10 | BY100 045 | TIP31A 045 | 2N3772 200 74157 0.75
BC173 012 { BY126 014 | TIP32A 048 | 2N3773  3-.00 [ 74159 210
BC177 0.15 | BY127 015 | TIP33A 069 | 2N3819  0-36.] 74170 230
BC178 0-14 | BZX61 018 | TIP34A 073 | 2N3820 045 74172 4.40
BC179 0-16 | Series TIP41A 063 | 2N3823 055 | 74173 140
BC182 0-11 | BZY: 013 | TIP42A 070 | "2N3866 07274174 1.50
BC183 0.10 | Series T1P2955 0-67 [*2N3904 01374175 090
BC184 011 | CRS1/05 045 | TIP3055 056 [ *2N3905 013 74176 110
BC212 013 | CRS1/40 060 [ *T1S43 045 [ *2N3906 013 | 74178 1.25
8C213 0.12 | CRS3/40 075 | *ZS14d 0-25 | °2N4058 0-14 | 74179 1.25
8C214 015 | CRS3/60 090 | *ZS170 021 *2N4059 0-10 | 74180 115
BC237 0-09 | GEX6 1.50 | "ZS178 054 | "2N4060 0-12.| 74190 150
BC238 042 | GEX541  1.75 | *2527 0-237| *2N4061 012 [ 74191 1.50
BC301 0-25 [ GJ3M 075 | "Z5278_ 057 | *2N4062 o-%a 74192 1.35
8C303 0-24 | GJEM 0.76 | "ZTX107 011 [*2N4124 0195 74193 1.35
BC307 0-10 | GL7M 0.75{ "ZTX10B 010 [*2N4126 0-15( 74194 125
*BC308 10 | GMO378A 1.75 | *ZTX109 012 | *2N4286 0-20 | 74195 1.00
*8C327 020 | *KS100A 045 | *ZTX300 012 | *2N4288 02274196 120
*8C328 018 | MJE340 080 | *ZTX301 013 | *2N42B9 024 | 74197 110
*8C337 018 [ MJE370 117 | *ZTX302 015 | *2N5457 0-35.| 74198 225
°gC338 017 | MJE371 061 | *ZTX303 017 [ *2N5458 035 | 74199 225
BCY30 1.00 | MJE520 052 | *ZTX304 0.19 | *2N5459 0-35 | *76013N 1.75
BCY31 1.00 [ MJES21 055 | *ZTX311 012
BCY32 1.00 | MJE2955 1.25 | *ZTX314 020
8CY33 0.90 | MJE3055 0.76 | *ZTX500 013 | INTEGRATEO
BCY34 0.90 | *MPF102 0.30 | °ZTX501 0.14 | CIRCUITS
BCY39 3.00 [ *"MPF103 0-30 [ *ZTX502 ' 0-16 | 7400 0-18 | Plugs In socket
8CY40 1.00 | *MPF104 030 | *ZTX503 0-17 | 7401 016 | —low profile
BCY42 0.25 |-*MPF105 0-30 | *ZTX504 020 | 7402 0-16 | 8 pin DIL 0-15
BCY43 0.25 | *MPSAO6 0.24 | *ZTX531 020 | 7403 016 (14 pnDIL  0-1§
BCY58 016 | *MPSAS6 0.26°| "ZTX550 016 | 7404 0176 pnDIL  0-17
Open daily to callers: Mon.~Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors - .Closed Saturday|prices 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. 1o press
Items marked * 12{%
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AITKEN BROS.

35, High Bridge, Newcastle upon Tyne
Tel: 0632 26729

volts 2-5, 10, 25, 100, 250, 500, 1000, DC volts.
0-25, 1, 2.5, 10, 25, 100, 250, 1000. DC current
50ypa, 5MA, 50MA, 12 amp. Resistance O-6K,
60K, 6MEG, 60MEG. Decibels. —20 to + 56 db.
Buzzer continuity test size, 160 x 110 x 55MM.
Batteries & leads included.

PRICE £24.95.

= !' TMK 500 MULTIMETER 30,000 op.v. AC

-

~. SINCLAIRPDM35

DIGITAL POCKET MULTIMETER

DC volts (4 ranges) 1MV to 1000V AC volts 1V to
500V DC current (6 ranges) 1nA to 200MA.
Resistance {5 ranges) 1Q to 20 MEGQ. PRICE
£32.95. AC Adaptor £3.75 de tuxe padded carrying
case £3.50 MN 1604 Battery. 99p.

SINCLAIR DM235

BENCH-PORTABLE DIGITAL
MULTIMETER.

DC volts {4 ranges) 1MV to 1000V AC volts (4
ranges) 1MV to 750V AC & DC current 1ya to
1000MA Resistance (5 ranges) 10 to 20 MEG Q.
PRICE £54.75 Carrying case £9.50, AC
adaptor/charger. £3.98 Rechargeable Battery Pack.
£9.14.

PANEL METERS

DIMS 60MM x 45MM. 50y amp, 100y amp 1MA,
5MA, 10MA, 50MA, 100MA, S500MA, 1 amp, 2
amp, 25V dc, 30V dc, 50v AC, 300V ac, "'S”, "VU"
50-0-50pa. 100-0-100p: 500-0-500pa. PRICE
£4.95.

@ DESOLDERING TOOL £5.95
SUCTION PUMP.

PHONE OR SEND YOUR ACCESS OR
BARCLAYCARD NUMBER FOR SALES OVER £10.
ALL PRICES INCLUDE POSTAGE AND VAT.
CATALOGUE 50p.

DEDUCTIBLE ON FIRST ORDER OF £5.00 OR MORE.

F\ N
e
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Codespesd

ELECTRONIC MAIL ORDER
All full spec. devices

CLOCK LIQUID CRYSTAL DISPLAY A high contrast {black digits on light grey
background), 4 digit clock display. Sup';zlied with edge connector for easy solder con-
nection. Digit height 0.5 Display has P.M., Alarm on and Snooze indicators. Supplied
complete with data at only £6.98, Catalogue number 206.

DIGITAL ALARM CLOCK MODULE Not a kit, but a factory built module complete
with half inch LED display. All you need add to give a fully functional clock is a
miniature transformer and time setting switches. gleep. snocoze and alarm output.
With daia only £6.50. Catalogue number 205.

POLARISIN& FILTER MATERJAL A lightly tinted polarising filter material,
manufactured by 'Polarold’. in 0.006" plastic film. Any size cut, from 1 square inch to
a maximum size of 19" by 250 feet. Our price — only 2p per square Inch. Catalogue

number 701,

HEAT SINKS Two types ilable. E: i t but in i Most still
contain a power transistor {condition unknown). ‘Xmas tree’ type {92 x 66 x 35mm),
Catalogue number 705, 20p each Rectangular type {130 x 6;: 32mm), Catalogue
number 706, 30p each. Due to the weight of these items, please ADD EXTRAofSp
PER HEAT SINK for post and packing.

DIGITAL MULTIMETER CHIP This MM5330 d.v.m. chip can be used to build a
high accuracy d.v.m. or panel meter. Has auto polarity and over—ange indication.
Supplied with data and circuit. Requires some additional circultry. Only £3.95.
Catalo?ue number 404.

8 DIGIT LIQUID CRYSTAL DISPLAY This calculator style L.C.D. has 0.33" high
digits with R.H. decimal points and overflow indicator. White digits on clear glass.
With data £2.95 Catalogue number 302.

IGIT L.E.D. DISPLAY A common cathode 6 digit 7 segment L.E.D. display from
Texas Instruments. Multiplexed with built in bubble magnifiers. Digit height 0.1"
£1.00. Catalogue number 306.

5 DIGIT MICRO L.E.D. DISPLAY Built on top of a 16 pin dual in line package this 7
segment display has 8 bright 0.09™ high digits. Terrific value for only 75p. Catalogue
number 308,

P.U.T.'s. Four MEU21 Programmable Unijunction Transistors {electrically similar to
2N6027). Lots of uses, long delay timers, oscillators, phase controllers and many
more. With data and usage sheet. 4 for 50p. Catalogue number 402.

LED CLOCK DISPLAY A superb 24 hour LED clock dlsplax with 0.8” high digits. *

alsols
C1 X

KR FEFFFREREE

KKK KK

Display panel is common cathode and non-multipiexed. snip at only €3.95.
Catalogue number 204.

Untested ftems
DEFECTIVE CALCULATORS A production line reject calculator with lots of
accessible goodies inside. Detachable keyboard, display, case and PCB with approx.
25 wansistors and 2 calculator chips. Not much wrong with some we tested. A
bargain at only £2.50. Catalogue number 104, i*
CALCULATOR TOPS {Untested -- so no guarantees) The upper half of two hand held
calculator cases with integral keyboard. Ex-equipment but believed to be D.K. Only i*
50p the pair. Catalogue number 105.

Satisfaction g d or return for repl or refund. i*
New Spring ! now ilable. Send Medium sized S.A.E. for your Free copy.
Posla%;z and Packing please add 25p

{Overseas orders add 60p)

CODESPEED, P.O. Box 23, 34 Seafield Road, i(-
Copnor, Portsmouth, Hants., PO3 5BJ i‘
=
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Understanding Digital Electronics
New teach-yourself courses

Design of
Digital Systems

9 mrvman 93¢

° & S marsxton Conrtn 8 VoRrwe.

d Book 3 3

Design of
Digital Systems

OC Priman 85

A 8 e Conrt 8 Vo

Book6 <. 6]

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 Morfans Laws;
design of logic circuits using NOR gates; R-S and J-K flip fiops; binary
counters, shift registers and half adders.

CAMBRIDGE LEARNING ENTERPRISES. Unit 28, Rivermill Site, FREEPOST, ST. IVES,
HUNTINGDON, CAMBS. PE17 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.

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:

Flow Charts & Algorithms

HELP YOU PRESENT:

safety procedures, government legislation, office proce-
dures, teaching materials and computer programs by
means of YES and NO answers to questions.

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

+ 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.

I Cambridge Learning Enterprises, Unit 28, Rivermill Site,
FREEPOQST, St. Ives, Huntingdon, Cambs. PE17 4BR, England.

Please send me the following books:

............. sets Digital Computer Logic & Electronics @ £5.50, p & p
included

............. 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

{ORE .

Please charge my *Access/Barclaycard/Visa/Eurocard/Mastercharge/
Interbank account number
SIBMALUTE siarssamsese oo ot ss e e oiual i i cos S *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. PE28
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

BAKER LOUDSPEAKER, 12 INCH, 60 WATT.
GROUP 50/12, 4 OR 8 OR 16 OHM HIGH POWER.
FULLRANGE PROFESSIONALOUALITY.  gvoy
RESPONSE 30-16,000 CPS

MASSIVE CERAMIC MAGNET Post £1.60
WITH ALUMINIUM PRESENCE CENTRE DOME.

BAKER ''BIG-SOUND’' SPEAKERS
Post £1 each

‘Group 25° ‘Group 35’ ‘'Group 50/15’
12 inch 12 i

Sowman £12 Sowen £14 75men £33
4or8or 16ohm 4or8or 16ohm 8 or 16 ohm

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.

Bargain £1 850

Front panel slze: 16 u 1v}|n
Chassis size: 13 x 1

HEATING ELEMENTS WAFER THIN
Size 10§x8 xin. O raungpvoltage 200/250V ac. 250W
approx. Suitable for Heating -ood Warmers, Convec-
tor Heaters, etc. Must be clam between two sheets of
metal or similac ALL POST PAID — Discounts for quantity.

ONLY 40p EACH (FOUR FOR £1.50)

MIN] MODULE BAFFLE KIT Post 75p

16 x B}in, 3-way Loudspeaker System EMI S5in,
Bass 5in, Middle 3In Tweeter with 3-way Crossover
& Ready Cut Baffle. Full assembly instructions
supplied. Response=60 10 20 000 C.P.S. 12 watt
RMS. 8 ohms. £10-95 per kit. Two kits £20.

ey I

SINGLE RECORD PLAYER

Fitted with auto stop. sterec compatible cartridge. Baseplate. Size
11« Byin Turniable Size 7in diameter 8 ¢ mains 220 250V

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR
MIXER AMPLIFIER

idsal for Groups. Disco. P A and Musical Instruments 4 inputs
speech and music 4 way millnq

Oumm 4/8/16 otvn. a.c. Malis 240V,
Separate treble and hass controls.
100 volt line model £14 extra.

Care
1 50

TINTED PLASTIC COVERS ONLY

Sizes: 144 x 12§ x 4}in. £3. lG-}qudm £5.
153 x 131 x 4in. £3.75. 171 x 93 x 3}in. £3.
144'x 143 x 2}in. Rosewood sides

Ideal for record decks, tape decks, etc. ‘Post£1.

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS

All parts and insiructions with Zener diode £2 R 95
printed circuit rechfiers and double wound

BAKER 50 WATT AMPLIFIER

{DEALFOR DISCOS, GROUPS AND P.A.

Two inputs with volume controls. Master treble bass and
volume controls. Sultable for afl loudspeakers. £59 post £1.

mains Input 200 240V a ¢ Output Post 45p
voltages avalable 6 or 7 5 or 9 or 12V dc up to 100MA or less

Size 3 - 2} ¢ 1;in Please state vollage required
ELECTRO MAGNET!
e g gsp Post J0p
over 300 hours continuous on SP2 battery fully

15Vac

R.C.S. SOUND TO LIGHT DISPLAY MK |l
Complete kit of parts with R.C.S. printed clrcuit. Three
1000W channels. Will operate from 200mV signal
source. CABINET extra £4. kT =£17.00

R.C.S. 10 WATT
AMPLIFIER KIT

This kit 19 suitable for record piayers. tape piay back, guilars,
etectronic instruments or small P.A systems. Two versions are
available, The mono kit uses t3 semiconductors. The stereo kit
uses 22 semiconduciors. Both kits have printed front panel and
volume, bass and treble conirols. Spec. 10W output ato 8 ohms,
TW into 15 ohms. Response 20css to ke s,

Input 100M.V. high imp. Size 94 x 3 x 2in. A/C mams operatec

we £12.50 I £20 %

PENDULUM MECHANISM
ideal displays teaching Wectro

adjustable swing and speed

magnesm or lor melronome, sirobe. eic

Easy to builkd Fuil instruciions supplied.

LOW VOLTAGE ELECTROLYTICS

1,2,4.5,8, 16,25, 30, 50, 100, 200mF 15V 10p. 500mF
12v 18p; 25V 20p; 50V 30p. 1000mF 12V 175 25V 35p;
50V 47p, 100V 70p. 2000mF 6V 25p; 25V 42p. 2500mF
50V 62p. 3000 mF 25V 47p; 50V 65p. 3900mF 100V
£1.60. 4700mF 63V £1-20. 5000mF 6V 25p; 12V 42p;

MAINS TRANSFORMERS ALLPOST 75p each

250-0-250v 70mA. & 3. 2A

aC S IR 2
5 8. '0 'SV }A tl 12v (OOmA . “12v 300mA e

12v 750mA £1.30. 40V 2A lapped lOV or 30V £2.98.
10-0-10 £2.50, 40V 2A £2.9

2. €3.
AUTO TRANSFORMERS. 115V to 230Vor23 Vio 115V
150W £7; 250W £8; 400W £9; 500W £10.
CHARGER TRANSFORMERS Input 200/250V for 6 or 12V
1A £2.75; 3A £4; 4A £5.2
FOLLWAVE BRIDGE CHARGER RECTIFIERS. 6 or 12V outputs
1A 55p; 4A £1.25. HALF WAVE 12V 1§A 25p.

Model P182 3-speeds flared aluminium mmlable Post £1.
“§" shaped arm, cueing device, stereo caramic cartridge.

B.S.R. De-Luxe Autochanger with stereo
cartridge, plays all size records. £1 8'00

e e T £7.95 i | 25v76p; 35V 85p. 5600mF 76V £1.60. 1200mF 76V 80p.
Eu? 65 SINGLE PLAVER  E2EED HIGH VOLTAGE ELECTROLYTICS

8/350v 22p
16/350V 30p
32/500V 75p
50/350v 50p

848/450V 50p
8416/450V 50p
164 16/450V 50p
32432/350v 50p

50+50/300V 50p
32+32/450V 75p
100+ 100/275V 65p
150+200/275V 70p

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2{in. sides. 6 x 4in.
95p; 8 x Bin. £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 Bin. £1.70,

ALUMINIUM PANELS 18 sw% 6 x 4in. 24p; 8 x 6in. 38p;
IO n Tin, 54p x Bm 700, 16 x 6in. 70p;

9in. 21, 16 % 10in.
ALUMIN

2
MANGLE ‘BRACK
ALUMINIUM BOXES MANY SIZES N TOCK
4 x 2 x 2in. B6p; 3x2xl|n65r 6 x 4 x 2in, 95p; 8 x 6 x 3in.
£€1.50; 9x4 x :n£1.70;6x4x in. £1.30; 10x 7 x 4in. £2.20.

ln 20p.

THE "INSTANT" BULK TAPE ERASER £5.50
Sutable for casseties. and all sizes of A
tape réels a ¢ mans 200 260V Post -
Leaflel SAE 50p

Head demagnatiser £4.75

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, U.K. Tel. 01-684 1665.

Minimum post Jop Accesa and B Vi

. Same day P

Readio Books snd Components Lists 20p.

Opan 9-6 Sat. 9-5 (Closed Wednesday all day).

ALGON

BRING YOU THE NEwW CHINAGLIA

MINOR

POCKET
MULTIMETER

THE
PROFESSIONAL
SOLUTION

T0

SINCLAIR PRODUCTS microvision tv
world model £147.95, UK mode! £89.95,
mains adaptor £6.73. POM35 £2 895 mains
adaplor ¥ 19 case £3. 19 DM350 £68.95.
DM450 7.95 M235 £49.45,
rechargeable batts £7 50, mains adaplor
£3.70, case £8.45, enterprise prog calculator
with accessories £22.95, cambridge prog
calculator £12.13, prog library £4.45, malns
adaptor £3.20,
COMPONENTS send sae for full list. 1 Ib
FeCl £1.086. dalo pen 79p. 60 sq ins pcb 55p.
laminate cutter 76p. small drilt 20p. znd 14
£1.05. pcb and extra parts for radio £3.85.
case £1. 1N4148 1.4p. 1N4002 29p 723
29p. 741 16p. N 555 23p. bcis2b,
bc183b, bclB4b bc212b, bc2 13b, be214¢
45p iw % E12 resistors 10R to 10M 1
p for O of one value. electrolytics 1 v
5/1/2/5/!0/22mf 5r lOOmf 6p, 1000mf
10p. 1500 mf 3.4p. 10v 2mf 1.7p.
IOOOmf 5.1p, 2200mf Sp polyesters 25
015, .068, .1mf 1{p. ceramics 50v E6 22
to 47n 2p. polystyrénes 63v E12 10 fto 1
3p. zeners 40(¥mw E24 2v7 10 33v
IC AUDIO AMPS with pcb. JC12 6W
£1.60.JC20 10W £2.95. send sae for data.
ATTERY ELIMINATORS 3-way type
6/74/9v 300 ma £2.95. 100ma radio type
with press-studs 9v £3.35, 949v £4.50.
stabilized type 3/6/74/9v 400ma £5.30. 12v
car convertors 3/43/6/74/9v 800ma £2.60.

TV GAMES send sae for data. AY-3-86500 +
kit £8.95. rifie kit £4.95. AY-3-8600 + kit
£12.50. stunt cycie chip + kit £ 10.90. racing
cars chip + kit £17.90.

TRANSFORMERS 6-0-6v 100ma-74p, 14a

£2.35. 6.3v 14a £1.89. 9-0-9v 75ma 74p,

é; Eg, 23 £2.60. 12-0-12v 100ma 90p. 1a
.49,

BATTERY ELIMINATOR KITS send sae for
es with press-studs
9v n 4o ayvay
£1.80, 6+6v £1.80, 9 stabilized
8nay types 3/@/5}7*/9/1 21518y 100ms

stal lllzed powsr kits 2-
18v 100ma £3 60, 2. A £8.95. 2-30v
%a 3(50 5. 12v car convenor 6/7*/9v 1a
1.

T-DEC AND CSC BREADBOARDS s-dec
£3.17, tdec £4.02, u-deca £4.40, u-decb
£6.73. exg 300 £6.21, exp 350 £3.40. exp
650 £3.89. exp 4b £2.4

BI-PAK AUDIO MODULES 3450 £23.5).
AL60 £4.86. pa100 £16.95. spm80 £4.47.
bmt80 £5.95. stereo 30 £20.1
SWANLEY ELECTHONICS
(Dept. PE), 32 Goldsel Road,
Swanley, Kent BR8 8EZ
Post 30p extra. Prices include VAT.

JONES ELECTRONICS SUPPLIES
6588, Ashton Rd., Hathershaw, Oldham, Lancs. OL8 3HW
Tel: 061-652 9879 Telex: 668250

Retail shop open Mon. Thurs,, Fri. 9 3.m.-7.30 p.m. Weds. & Sat. 9 3.m.-6 p.m. Tues. 9 a.m.-1 p.m.
V.AT. 8% P&P 20p except where shown.

FULL RANGE C.MOS, TTL, CAPS. RESISTORS P.C.B. EQUIPMENT ETC.

MEASUREMENT
PROBLEMS

£32.50 inc. VAT.

The best instrument for the workshop, school, teclbox, T.V. shop and anywhere "‘B'(')%B:FDRNEELY 'S,IEKQ.‘}%NgTC’EESSEd'T%Eé i rﬂc‘”{ﬂgfﬁ ‘C?\A‘C?Sag‘ Jgg;%":;ro"“s
accurate Information is needed quickly and simply. DELIGHTED 99p & 20p. 1 PCB with qty. 10 8 amp 400 vol( Tr?acs
IT OFFERS: 25 Linear devices 741, 555 381, etec. {2N6347) + CMOS £1 gO P&P 3
g 26 7400 T.T.L. Large mix 6 PCB’s each with 1 g\ansmr (MCRIOG 6}
* Single-knob range selection gg :Is';?)art'eﬁt; ;L;—es ?r‘\ltlzci:ner 10 11"‘2 tog c‘:loa'"t}n 40 P&P 50
o N i ssorted P.C.B."s P
: a:ari'ur!g;m\rg T;Lr:; csglils and fine line pointer agn as?g!r;ed NPN — PNP to 92 package %2‘?60 |Pz 10 3 Power transistor 78p -
sls! amp 8p
* A weil-damped cylindrical magnet movement with resilient bearings A" BARREL KITS. ALL DEVICES 100% 555 Timer 33,
* 31ranges providing coverage from 150mV to 1.5kV d.c.; 7-5V to 1.5kV a.c.; PRIM?E 999EL S AL G IM 380N 955
50uA to 2.5A d.c.; 25mA to 12.5A a.c.; 10k and 10MQ resistance and six 8 Rotary switches 3 position. P&P30p AD1618& 162PR 99p
signal level ranges. 20 6004 presets P&P 20p Electrolvnc Cap §0 for 99p (P&P 30p}
« Accuracy +2-5% d.c., +3% a.c. and 2% resistance. 6 Push to make switches P&P25p 3780 SPH 99p (P&P 30p)
5 To 220 6 amp NPN power transistors 20y 2N930 99p
For detalls of this and other exciting Alcon instruments please write or phone:- P&P20p 480 SPHUR £1.44 (P&P 30p)
g P! p!
TIP41A 40p TIP 42A 56p  Transformers P&P 60p VAT 8%
SPECIAL OFFERI MAKE YDUR OWN
! { KEYBOARDS. M.L3. INOIVIDUAL KEY- 6-0-6 100 ma 8 9-0-9 1 amp £2.44
|nstpuments Ltd BOARD SWITCH WITH RE/CAPASLE TOP  6-0-6 1.5amps £3.20 12-0-12 1amp £2.89

ALLOWING LETTERING BY {INDIVIDUAL
ONLY 25p each.

16-0-15 1amp £2.69

12-0-12 100mA 99,
8 30-0-30 1amp £3.10

30-0-302amp £5.5

19 MULBERRY WALK. LONDON SW3 6DZ TEL: 01-352 1897
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by TEXAS!74177  90p | 4000 SERIES | 93 SERIES VEROBOARD RANSISTORS DIODES *ZENEERS
74“ 2 13p 74178 1602 4000  15p | 9301 160p 0.1 0.15] AC126 ng BFX86/7 30p | TIP35A 225p | *2N3820 50p |*8Y127 12p| 27v.33v
7401  14p |74180 93p [ 4001  17p | 9302 175p er clad AC127/8 20p | BFxss 30p | IIP35C 290p | 2N3823 70p |*0A4?  9p| 400mW  9p
7402 14p |74181  200p | 4002  17p | 9308 316p q-a;mf p AC176  25p | 8FW10 90p | TIP36A 270p | oN3B6s 90p [°0A81  13p| 1w 15p
7403 140 |7 90p } 4006  95p | 9310 27sp {2{x5 4 AC187/8 25p | BFYS0 .22p | TIPISC 340p [ 3n3503/4 18p | "0AB5  15p
7404 17p [74184A 150p | 4007  18p | 8311 275p |33 x 3% 499 459 AF116/7 30p | 8Fy51/2 22p | TIPATA  65p | +2N3905/6 20p | *0A90 e
74504 906 |74185 150p [ 4008  80p | 9312 160p |3} x5 56p 60p | AD149 ~ 70p | 8FY56 33p | TIPAIC  78p | 5na037 66p | *OA9Y £ [ eds
5 p 74186 700p | 4009  40p | 9312 165p | 28x17 1szp121p AD161/2 45p | BFY90 90p | TIP42A  70p | 5N4058/9 12¢ | *0A96 p[IELASTICH
7406 32p |74190  100p | 4010  SOp | 9316 2255 | 33 x 17 1950 163p | 8C107/8 11p | BLYB3 700p | TIP42C  82p | WyNaggg  12p | "0A200  9p| 3A 400V 60p
7407  32p (74191 100p { 4011 17p | 9321 225p | 4x17 252p — | BC109  11p| BRY39 4a5p | TIP2955 78p |.5N4061/2 18p | *0A202  10p| 3A 500V 65p
7408 195 74192  100p | 4012  18p | 9322 150p | Pkt of 35 pins 30p | 1BC117 ~ 20p ssxae/zozoP TIP4055 70p [45Ng123/4 22p [*1N914 - 4p| 6A 400V 70p
7409  19p {74193  100p | 4013 o | 9332 225p | Spot face cutter85p | (BC147/8 9p | BU10a 225p | TIS43  34p |uzN4y25/6 22p |INQ16  7p| BA 500V 88p
7410 15p 74194  100p | 4014 326 9368 200p | Pin Insertion 8ch lop '8U105 190p |'T1S93  30p | soNazpg  20p [°IN4148  4p( 8A 400V 7Sp
Al dblis Sl | B8 Gk W™ sepliaCiare M |BUios smon |ioioy 1o SNiiodap | ol S| saseor, 2o
P 1
1 2 lNley Bo{dny  mw | MM 2000 | YR WiRING 'gg;m 120 |:8Uz00 2000 {g;ggz ;g; NGBTT sdp | INac0S  gp| 124500
o I . 0
el sorlilSs Mo H8 8 lawmeer,,. (S, ) scirs bl der|fhess e B 3n | Emiaus) reasooy
B . N5404/7
T R b U Lo M 4 AR AR T O A o b R R ok IR
7439 %3 Tagey! :33; 033 220 e *MFC40008 120p -35}%3 32: mggggf;ggn e ;gg NeIo 33,‘,' L T2800D 130p
Cs MK50398 750, P . HEAT SINKS
7433 gi: Ja382 200 4035 1239 :AY1-0212  600p .Ngggi ;;gg BT ol B2 EES o -ggggg :2: o 29 THYRISTORS
24 4026 130p | °AY1-1313 668 *2N5401 oltage Regs
7436 40p (74370 1abp | 4027 's0p |:AYI 1320 3a0p | NESIK  225p) BCATVE 3p| Jms;?g, INT91 265 |‘2Nsasym a0 (ana > T | 12400V Gon
Tl 3epl74283  10m | e  100n | -av5.19:8 s00n | NESSe Jop 18Csa78 1ep |'MPFiG2 asp | ZNIEN3 & ZN24%2 0e | Fortos 12p | JAS0Y 20m
7430 17p 74285 :830 zggp :éxgbllsn sggp :EES;S :gg: *8G5578 16p 40p | 2N2102 80p | 2N5485 44p BA 600V 140p
7432 30p [74290p 150p 1 p | 9 p BC259C 180 |-MPF105/6 2N2160 300p |'2N6027 48p | Lo o 12A 400V
7433 40p (74293 150p | 4033 180p | *CA3046 70p zgggg 13%) scvio 1ep 40p | 2N2219A 22p | 2N6247 190p | DRIGGE 160p
7437 35p (74294 200p | 4034 200p 'CAJO"‘!?E 12;'!’ NEB6? 178p| BCY7172 22p | Mpsa0s 30p | 2N2222A 22p | 2N6254 1300 1.1a 0V 21p| 16A 100V
7438 35p 74298 200p | 4035 :oop .CA:I:!’OBOE 2;59 NES7I 4259 8D131/2 50p |*MPSA12 50p | 2N2369A 16p 2&629(3 6§p “1A 100V 22p 160
7440 17p |74365 150p 2040 BOP °CA3089 & o ] BD135/6 1+MPSAS6 32p | 2N2484 30p 2N629 ‘zop *1A 400V 30p _16A 400V
T4t aop|razee 1s0p| 4031 B0 | "CAJ0908Q 3780 | SKFosasa 1150p| 0133 S6p [-MpSuos 83p | 2Nzede Sop | INTZ 120 |.1AE00y 365 180p
P 74367 1200 | 4042 B0 | CAdIIOS 190 |.3N76003n 1755| BDI140  60p | MPSU6S 78p | 2N2904/5 28p | 3N140 1008 ., %55y 3071 164 600V
7443 112p (74368  150p 2 900 % 1000 |*SN76013N  140p| 80189  60p | OC28  130p | 2N2906A 24p 101, 1100 [*2A100v 35p 220p
7442 112p 74390  200p | 404 300 | E433808  300P 1.3N76013ND 120p| BD242 70p.| OC35  130p [ 2N2907A 30p | INZO1. 110P |50 400y asp | BT106 110p
Tasen ‘oo :’/ﬁgg 225 2047 1005 | 1i0s  #50m |'SN76023N  140p HDY56 u200rY(in2chss 200n ["ZNZ32E, 3 30250 2905 |*3A200v 60p AU o
7447A 60 4048  S5p | ICLBO38  340p |:SN76023ND 120p|, P | :R20108 200p P | 40360 “sop [;3A 600V 72p
7aas"  gop \TMSSERIES | ioso 33 | LW3OTA  3ob |'SNTGORMN 7ewll8E33CR %0 miezsa woe| SUSGES £37 | aodeva asp [14A10OV 9%e| SNGC2 1505
7450 1791741502 4050 p | LM311 1200 |, BF257/8 32p |, 2N3442 140p | 40364 P *2N5060 34p
7451 170 |74t305 165 | 4051  80p | (w318 200p | SPES1E  750P| Br289  36p [J1E30R o | 2N3553 240p | 20408 70 f . 300 .onso6a 40p
7333 Vb|lais0s  2se | G0B3 B0 | LM3se  7oe |iTBAGAIBN: 228p|'BER3S  30p |.ip3iA ssp |2N3%65 30p | 404%0 88, | 6A 100V
7460 17 P | 4064 150p | Lm348 95p [*TBA651 200p, TIP31C  62p |o P | 40411 300p 100p | LOUD-
7470 36p |79LS11 40p | Gi5ee 326 | em377 1755 |°TBABOO 90p | BERS] gg: TIPI2A  68p |oon3e5ss 258 | 40594 “97p | A 40OV SPEAKERS
7472 30p 141813 45p | 4686  135p | (M380 75p |°TBABIO  100p!] g P | 40595 105p 120p | Siz
740518 72 H BFRBO  30p | TIP32C  82p |*2N3704/5 12p A
7473 34p 75,205 755 | 9059  600p |-IM3B1AN 1600 |(TBAB20  90bl.grRgy  30p | TIP33A  90p |'2N3706/7 14p | 40673 75 | 10A400YV | 247647 T0p
7 GmIse lwldced T MR dop|moasio  wHBHES S | reaac i |anaromelss | 0B Bb | o, 020%| 21 SR 799
776 3% 74322 e |aoes  ssp | (w10 Sop | Toalooe 3206l EEE0: 3op | fibdsc 16op |'2Nasto 25 40p | 13 BR 79p
7480  50p 4 o | v o |* p -
740530 20y g
7481 10 P | 4068  22p | LM733 100p [*TDA2020  320p
ug, M M) G an | lwm | mose e NOUOMES L WeSTowe seosl o e s ewr 30
7483A 90p P | 4 p LM747 P L 50p = L] B. pin (-] pin P pin
7484 100p |74LS47  90b | 4571  22p | LM748 35¢ | XR2206 a00p| 21024 120 :‘hxsac;zo‘" ;gg: idpin  12p  20pin  27p  28pin  42p
7485 110p (741555 30p | 4072  22p | LM3900-  70p | XR2207  400p| 21078 soop [1NGSOZ \nc 3005 16Pin  13p  22pn  30p  30pin  Sip
g el @idn | g e Al @l 28
4 p | LMa *XR2216 5p p
e Tamliiss | vl uCer wenimuno sl dle TR SENEARIORs o 1" Va0, Jove S 26sn a0
(] P MC1468 55p |*ZN414 P pin P pin 1] pin P
74924  46p |741585 100p | 4082  22p | MC1495L 350p | ZN424€  135p| 5101 s10p | 3257ADC 3000| 14pin  d0p  20pim 700 28pin 100p
Rls o R e S5 oW |uCiase 1ocoRZNABE R RO 350p | RG32513UC  600p| 16Pn  §Sp  22pin  75p 40pin 120p
250 | smcasal E P RO-3-2513LC _600p
e il i b \woser tewlww wn o |S5EE G556 wemmerens [ aecsoroemime
7497  180p {741S112 10Qp( 4502 120p | VOLTAGE REGULATORS : SWITCHES IHORS
7415123 70 71301 700p | KEYBOARD TOGGLE L
Paro 1Rab | aisy! vaosll a203 | 2eh Fixed Plastic TO-220 745188 2250 ENEONER 1000 |SEST s1p | S50, S
74105 66p (7415132 95p| 4510  99p | 4 i v 745287  350p | AY-5-23 P |spOT 53p | Con-15w 380p
74107  34p |74L5133 60| 4511  150p | &0 7805 90p 7905 100p | 745387 350p pFDI 55
e SISl g\ | MR AN MR|SE  eawonens (G, O%| saneens
o | 4516 p | (prim 46
74111 70p |74(3151 100p | 4318  100p | 12V T S e [foBane 6500 | .00 - 100mA 88p! |[PUsh(Binare SRl R F444
74118 505 |7a3187 8on| 4323 JO0p |2ev  7ezd sop 7528 toop| 83448 000R| 809, |\ TamR oRr | olibeoPDT 185 | SPARE ELEMENTS
]I:};g ﬂgp ;:t :gg }ggn 4543 lggp 100mA 710-92 0-123—155?30mA2285%p -noc:Enspsrzap C/CxX/X25 ;gop
4130 '2ah |7ais161 100p | G208 2808 | 3V 78L05 35 79105 80p | CPUs SR 37000 | Torizw 45 | HONSTAND o5
74122  48p |7415162 140p | 4583 90p | |2V 78012 35pl STaLT2RERpilNc50 1200p | 75y 24 350p°| 3p/aW as5p |
jaiss s laaisinaioe|esme sop |V RUS e SIS Al e sodeloinit R - pvn—
H : p | 50 o
74136  8op | 7418168 180p | 40085 2005 | OTHER REGULATORS B08OA o o ST o 2 o 458 | Die gr d
74128  75p |74L5166 180p | 40097 90p [LM30IK  13%p  T8A6268 1200 | z80 11500 | (Please” add 50p PP | *CRYSTALS 415" % 6.15” 2700
73132 789 |TA1S173 9000 | 1aa11 11000 | [M33C  Goop  TBHOSKC 675k charge 1o all marked® | " T | (Suitable for 20X 18 b or
74135 76 [7at8175 1l0m | 14312 11000 [ im723 37p  778MGT2C 135p | gppoms ZROeCL prm 2! eSh 1Mz 3700 | Brogdboard as sbove wih wacks
74142 200p {74L5181 320p . h p | for 3! way connector )
74145 90p 7415190 100, OPTO-ELECTRONICS 17024 500p i 10.7MHz  350p | CONNECTOR PLUGS
74147 130p 7415191 100p 2N5777 4sp  OCP71 130p | 2708 G0pINSRE SISO RS Hiah 18MHz  300p | 31way Plug 100p
s 168 sl 1 A B Ak B | .
74150 100p P P ] 4 P - usboar
74151A 70p {74LS195 140p | INTERFACE | }W 10R-1M 7p/5pcs
741 70p |7415196 120p | ICs LEDS SUPPORT N
74122 108: 7415221 14o: MC1488100p |0.125" (07 ¥] DEVICES ‘;'\‘,3 130n 10M Sp/3pcs | EPGEBOARD CONNECTORS 0.156™ PITCH
74155 90p (7415240 175p [ MC1489100p |TiL32 i.R. 750 TiL220Red  16p| 3540 ool PEeaie 2 x 10 way 850 2% 22 way 135p
i RS ue e e ltene 1R ndmel B BE o
74157 704 P r e P o
74159 190p |7405243 170p | 75328 375p |TI212Ye  25p MVS4e1TS 120p | 5829 o 'x;';x,g’,;e,’;,g;%‘,},.,zp 218 %8y f2%
74160 100p 7405244 170p | 74325 375p | TIL216Red 18p  Clips | 8250 320p 'CarbonTrack Pots
S e R i U
G A S e (MR e nome B BE) SEswo Bluem g moo
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74165 130p |74152569 160p | BT95  160p | DL707 Red 140p  MAN3640  175p
74166 140p 17415266 100p | 8T97  160p |  707Gr  140p  TIL3T) 600p | 5281 et
74167 200p 7415273 130p | 81LS95 120p |DL747Red 2250 TIL312/3  110p | g288 200
74170 240p (7415279 90p | 81LS96 140p |  747Gr 2259 TIL321/2  130p | 3287 1100p DATA BOOKS
Al NG ok |G U eoi B W M M8 M| 11, cMOs, inears, Memries, et by Wi stocked
2 p p : o b A Ts stocked.
74174 93p (7415373 180p | 960°  110p | DRIVERS 7760 200p | 239812 228: 4 y
74175 85p 7415374 195p | 9602  220p | 9368 2000 NSB5BBICC 570p | MC14411 11005 Please send S.A.E. for details.
74176  90p {7415378 200p | 9603 1600 | 9370 2000 4 DIGIT DISP e b
‘Rﬁ K:VSK?‘";‘*"’:) 400p Parts available for many popular electronic Projects. Send SAE for details. PE microprocessor
eel witche: i
evaluation system as
Breadboards ow cost Video Displa stem for u ick Eliminator escribed in curren
rd: L t Video Display System fi P/  Click El t d bed t
fs’"i;%z?o"“z-l‘o 578p TV Typewriter applications Tape Slide Synchronizer issue, all parts
Ul . - . . . .
6x140r5x ,’:5 Pin High Resolution Car Tachometer Digital Enlarging exposure meter available.
DIL ICs 470 points} 4 Digit Counter/Display Module Low cost Digital Voltmeter Please send SAE
fs"?f?’? O o) CHIED Optically coupled Car Tachometer SA Stabilized variable voltage Power e dtail
uitable . -
40 Pin DIL ICs} Reprints for P.E. VDU 75p Supply

Z)ﬁ:tv:%;rhizr::'\i;fl::fi'atvviere Please add 25p p&p & VAT at appropriate rates T E c H N o M AT' c LT D |

12 3% appl Government, Colleges, etc. Orders accepted. 17 Burnley Road, London NW10

{2 minutes Dollis Hill tube station) {ample street parking)
FOR [ Tel: 01-452 1500 Telex: 922800
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LOOK®

Here’s how
you master
electronics.
... the practical way.

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

a very large saving over buying a similar piece of
essential equipment.

2.Read, draw and understand
circuit diagrams.

In ashort time you will 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

.....

profession. It remains your property and represents | eamre

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
easy steps mastering all the essentials
of your hobby or to further your
career in electronics or as a self-
employed electronics engineer.

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

on basic circuits.

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 ty pes of electronic equipment,
radio, t.v. etc.

4 Free Gift.

All students enrotling 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.

I N I D D B S B EEm
Post now, without obligation, to:-

| BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL

P.O. Box 156, Jersey, Channel Islands.
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TRANSISTORS 8C34BA g::g‘BD5OB 0.50 | BFX43 0. oc71 0.09 | 2n21B8 0.20 TTL . CMOS

BC350A BO518 050 BFX84 020 | 0OC74 0.10 | 2N2218A 0.22

TYPE_ PRICE |BC108A 0.07 |BC1778 042 |pcaar  0.20)8D537 X 20 1 7400 .12]7476 .13{7416) .8014000 .15)4073 .20
AC107 023 (8C108 007 [BCI788 012 |ncagr o024|BD587 14| aFXB 020 |G 048 | sNszssa 020 | 7401 12|ras3 357aiea e0acor 1sfaors 20
AC125 0.17 |BC109 0.06 |gC179 0.12 i i i i i 7402 .12]7484 .90{74164 .90]4002 .20[4076 1.10
BC546 0.10|BDX32 1.30]8FY18 050 | O0C139 050 | 2N2270 0.39
AC126 0.17 |BC1098 007 |BC182A 0.09 7403 12{7485 .90}74165 .90[a006 .95|4078 20
hCrsy e | 8Ci0se 007 |aciazs ooo |BC$7 011[BDY16 050 | BFY19 050 | 0C203 250 [ 2N2368 0.10 7908 137486 26 179166 1.00 |4007 204081 20
AC1ZoK 029 |BE113 012 [BC183a 009 |BC547A 0411BDY20 0.50[BFY33 050 | 0C207 270 | 2n24B4 0.18 7005 13|7a89 2.00 | 72167 270 |a008 94 laosz 20
acton %2 18c11a 015 |nc1asa o.0e |BC5478 O.114BFIIS  035| BFY3d 050 [0CI072 250 | 2N2904 0.18 7206 2007490 35072170 1.70 |4000 a5 |4502 ‘90
Ac1ook 028 |BC116 013 |aCToals 010 |ECB47C 0.11]BF121  020| BFY46 050 [0C1074 2.50 | 2N2906 0.18 7407 2917491 .65[741724.00|4010 5014507 52
A 02 |ac11r  01% |acraa ” oon |BC348A 0a11BF123  0.20] BFYS! 012 | R20088 2.10 | 2N3053 0.15 7408 [14[7492 .45|7a1731.20|4011 .15 4508 230
Ch2a17c0 42310 15 (o184 008 |Bcsasm 0.111BF126 020 eFys2 042 [TIP30 035 | 2N3117 1.00 7409 147493 3674174 .90[4012 .15]4510 1.10
AC142 0.8 |BC118  0.12 |BC1BAL 0.09 |pceagc 011 [BF127 020 | prys1  4.00 [TIP31 046 | 2N3440 0.70 7416 137494 80{74175 704013 (35 |as11 70
ACIS3 055 | BC119 025 18C184LB 0.10 |gc5agn 011 [BF137  0.21|BRY39 035 |TIP31A 04 [2N3638 015 | 7411 1817495 55174176 .90[4014 .85 4512 95
AC158 0.50 | BC125 015 [BC186 0.19 5 7412 217496 .62|741277 .90§4015 .80 {4516 .70
BC549B 0.1 |BF152  0.15| gSx20 0.18 | TIP32  0.46 { 2N3638A 0.16
AC176 0.16 |BC1258 0.16 [BC187 0.9 |acocs™ o041 (8F12a  0.15|paxes o33 | TIP33  0.60 | 23643 0.24 7413 (257497 2.40|741781.20|4016 a5 |as18 65

ACI187 050 |BC126 0.5 |BC204 0.08
AC187K 0.55 |8C136 0.5 |c208 0.9 |2C357 011 [BF157 - 0.37|gSy20 021 |TIP42 060 | 2N3692 0.24 7416 .27 |74105 .40|74180 70]|4018 90

| BCS567A 0.1 [BF158  0.15{gSy25 030 | TIP2955 0.65 | 2N3705 0.06 | 7417 27 |74107 74181 1.95]a019
ACI88K 055 [BC137 015'(8C206 0.10 o 27{74107 (28 d .
ACY20 102 |BC138 030 [BC2068 011 |BCS578 0.11BFI67 0251 BSY26 030 {TIS90 018 [ 2N3706 0.06 7420 13174109 .45]74182 .75{4020 .60
ACY22 102 |BC180 027 |BC207 o010 |BCB57C 0.11 |BF173  0.201 8SY27 030 2N3448 0.30 } 2N3707 0.06 7421 28074110 .46]74184 1.20{4021 8s

7414 54174100 .95[74179 1.10]4017 .55 {4520 1.10

BC558 0.11 |BF174  0.20| gSY29 0.54 [2N404 0.45 | 2N3711 0.06 7423 25472111 7074185 1.20]4022 .85
. D B 092 [Bcssea 01{BF177  025|BSY3s 0.5 {2N524 048 [ 2N3819 020 | 7425 227a1161:60|74186 7.20]a023 20
AD143 065 | BC147 006 |8C213L 010 |BC5588 0.1 BF178  025|gSY52 0.33 {2N526 0.48 | 2N3899 3.00 7426 25174118 .82 74188 5.40)4024 68
AD161 0'35 BC1478 0'07 BC214L 0.10 [BC5598 0N BF178 0.25| gsys4 0.39 | 2N527 0.48 | 2N3904 0.06 7427 .25$74119 1,30 {74190 1.10]4025 .20
: ‘ 15 [BCY42  0.55 |BF180  020|8SY56 0.36 | 2NB8S 350 | 2N3905 0.06 7428 .34]174120 .82 74191 1.00/4026 i.35
AD161/1620.70 | BC148  0.06 |BC237  0.15 Erie! (065 7430 13174121 .26 |74192 1.00}4027 .35
AD162 035 |BC148A 007 |BC237A o.16 [BCYS8 020 -20{ BSY60  0.36 | 2N705  0.10 | 2N3%06 0.06 | .50 ool o) 10174103 190|408
Y : BCY71 013 |BF182 020]|BSY84 0.30 |2N706 0.10 | 2N4037 0.25 ¢ 122 .40 . .70

AD262 038 |BC148B 007 8C237C 021 |acn 013 mF183  020|autos  vom | aNr0ea 011 | 2N4058 010 7433 .32]72123 s5[7419a 92fa029 30

AD263 0.36 | BC149 0.06 | BC238 C.15 7437 .24 {74125 .45(74195 .85[4030 .50
8D115 030 |BF184 0.20| gU10504 1.08 | 2N708  0.12 | 2N4222A 0.65 4

ADY26 4.74 | BC157 0.06 | BC2388 0.16 8D116 0.30 | BF185 0.20 N10 Y 2N4348  2.00 7438 .24 |74126 .46 [74196 .9214033 1.40

ADZ11  4.05 {BCI57A 0.07 [BC238C 0.18 - 8U108 1.80 | 2N1039 0.15 - 7440 13 [74128 .62 74197 .92}4035 1.10

! 90

80

8D123 0.60 [BF194 0.06| BU126 1.00 |{2N1059 0.16 | 2N4448 1.50 7441 .52 174132 7074198 1.60]a040
:::gn 332 SSESA 8?; 232}: 8‘}3 8D128 1.02 |BF194A 0.071By133 1.76 | 2N1101 0.15 | 2N4914 3.50 7442 .55 {74141 .58]74199 1.50]4041 .
AF124 025 | BC158V1 0.09 |BC2524 015 |8P131 035|BF195 ~ 0.06] BU204  1.30 |2N1102 016 | 2N5172 0.25 7444 .90 |74142 202 4042 .75
AF125 026 |BC159 006 |BC2528 017 |BR133 040 |BF195D 0.07]BU205 130 |2N1132 020 | 2N5245 0.30 7445 .70 {74143 202 4043 .85
AF126 025 |BC159A 007 |BC252C 020 |BD135 030 |BFI195G 0.07)8U208 1.50 [2N1304 050 | 2N5296 0.40 7446 .70 74144 202 4044 .85
AF127 025 |BC1598 007 |BC258 020 |ED136 030 | BF196 0.06 | BU208-02 1.75 | 2N1305 0.50 | 2N5458 0.25 7447 .66 | 74145 .65 4048 28
: 8D137 0.30 |BF197 0.06]BU4a06 3.60 |2N1307 0.50 | 2N5496 0.60 7448 .60 {74147 1.35 4050 .45
AF139 032 |BC161 025 |B8C261A 0.10 7450 .13 }74148 1.20 4051 .88
BD13B 0.30 |BF198  0.06] BUYE9A 6.76 { 2N1309 0.50 | 2N5670 0.65
AF178 030 [BC167 0.6 | BC262 0.20 ] 7451 .13 174150 1.00 4052 .88
BD139 0.30|BF224  0.18]| BUYB9B 2.00 | 2N1613 0.18 | 2N5926 0.55
AF179 030 |BC168 0.6 |BC267A 0.21 7452 .13 74151 .60 4053 .88
BD140 0.30 |BF2S3  0.18] gUy63C 7.00 | 2N1671 1.10 | 2N6123 0.65
AF200 036 |BC169 0.06 [BC2678 0.22 7454 13 |74153 .60 4055 1.00
BD144 030 |BF254  0.18] BUY70A 5.00 | 2N16718 2.20 | 25003  0.75 7460 .13 174154 1.06
AF201 039 |BC1708 007 |BC268 0.21 . 154 1. 4060 1.00
BD168  0.50 | BF255  0.18] gyy71 4.50 | 2N1711 0.20 | 28303  0.90 7470 2874155 .63 4066 .35
ASY73  0.30 [BC170C 0.07 |BC304 0.25 . . ’
ASz15 060 |BC171 006 |BC307 015 [B0!78 072 |BF257  0.16) vPSE5170.48 | 2N1893 025 | 25304 090 [ 7472 .22 7415 63 4068 .20
ASZ16 060 | 8C171A 007 |BC307a o015 |BD181 132 [BF258  0.28) MPSE523 0.27 | 2N1905 025 | 25305  0.90 ‘7473 .26 | 74157 .63 4069 .20
AS217 060 |8c1718 007 |BC3078 015 |BD183 150 |BF269  0.28| MPSAO6 0.90 | 2N19%0 0.25 | 25323  1.00 7474 .20 | 74188 70 4070 .20
. L . . L . 4
AU103 090 |B172 006 |BC308 045 |BD232 0.60|BF324  0.20| Mv5053 0.72 | 2N2060 1.00 | 25732 1.0 475 .28 74160 .80 072 .20

8D233 0.60 |BF335 0.25| nKT214 0.25
AUTO7 1.00 |BC172A 0,07 |BC309A 0.15
AUTIO 090 |BG1728 067 |8C3178 ‘o1g |B023¢ 060 |8F338  0asinkr224 025l RESISTORS

) ! . AW Single 1 tmet potentiameter. Vaiues svaiisbie 1008, 2008
AU210 090 |BC172C 007 [BC322 0.10 :ggg: g:g ::;g; g.gg 0C22 1.40%" JblEd Zhsernom otto PR il MU e T el L Sl AR D e
. . 0C286 1.40 #rce 0.97 asch.
BC107  0.06 | BC173 0.06 |BC327 0.16 |gn53; 40 ipF594 010 0029 0.85 o o o ree 0% e |uw Muttiture cormat potantometer. Vikues suaistrs 20, 50, 1008
BC107A 007 |BC1738 0.07 |8C328  0.18 |gDJ38  0.40 |BFR91  5.00| OC36 100w varuws oveistie n £6 tacws tram 10010 6k8. [ oo e i 705 100K, 500K
8C1078 0.07 (BC174B 0.07 |[BC337 0.16 |gp4a34 0.40 |BFT43  0.54 | OCa4 0.12 Prices ::g © ;:gg-;: :: 1W Potentiamarer min 7° soindls. Values sveiiatis 10R, 25R, 508
BC108  0.06 |BC177A 0.1218C338 0.16 |gpso7 050 1BFX29  0.20/0C45 0.2 X7 10 6KB 0.24 sach. Toorfzstn XsorgRRD: ZKEIsKoNToK oK
TW Values availabie v E12 secios from RaT to 22 10K & 20K 1.62 asch
DI 0 D E S Prces ’:;; o :‘:g g 1.5W Convergance praset potantiometar. Vaiues sveilabie SRO, 7RO,
AATIg BB105G  0.38 8Y201 3° 0.40 117210 1.8 0A202 007 1K2 10 12K 0.77 sech 10R. 1SR, 208, 100R. SO0R.
AAIN Qll 881104 0.45 BY201-4 0.45 177827 36 T2 ﬂ:ll 15K 10 22K ﬂ:ﬂm Prace 0.50 each
AA129 0.08 88142 1 ¥ 8Yz01.5 0.56 1119 0.20 TN4DO Y 0.04 [§11W Vaduer svariobie v E6 serses trom 1RO 10 22K (2w 10 Turn porentiometer, Vaium sveusbie 100R, 2001, 500R, 1K,
AAT43 015 BR100 0.20 8Y201.6 0.56 177923 0.3% N4002 0.08 o] 1RO ¢ lloﬂn-; (220, 5KQ, 10K, 20K, SOK, 100K,
AA14L 0.09 8R101 a.30 8Y203.12 0.60 1771075 025 N4003 0.08 = K5 10 17K 0.30 sach Prce 7.4 emch
BA102 0.30 8Y100 020 8Y203.16 a.65 1772000 oz 1Na0D4 0.06 15K 16 22K 038 e
BAII1 o8 5Y10) (% 8v203-20 1.00 1772002 8.20 1N4005 aoe firw va otss 1 €6 soves trom 1RO 10 22
8AS 0z 818 vay 8Y204.4 a5 MAS07 ars 1N4006 aer I e e
BA145 015 8Y126 0.1 - 8v2048 0.66 MAB1Y jolen, IN4OOY 0.08 bt 14 1
BAL4E a2 Y127 610 LRl azs MABSA 1.00 INa148 .04 SK81g 226 08 =
8A154 0.10 8vi13o0 ats MABSE 210 .
BAISS an BY133 0.0 BV?lﬂlOU 0.4% MRIIIA 1.55 ::::‘S: :: CAPAC'TO RS
g::: :z :;:2; :: sv;:o:gg 050 Myza0l j‘-:‘; 1N5401 a2 Tantalum Beed 25v 10uF 0.14 esch
Y.
. oR Ol 003 EYS ol SN o= 018 6.3V a%F 0.32 each 220F 0.14 sech
Ba159 078 BY176 s BYX56.350 Q.48 OAT0 0.07 INGAOS 018 100uF 0.50 each A7uF 0.17 sach
g o) 8v179 290 BYX55600  0.55 oA o INSADS o 16V 10uF 0.24 each 100uF 0.17 sech
BY182 1,06 B8Yx71.350 R 3}
8A243 0.85 Y184 aro uv;nvsoo ‘1’.’2 oags 012 :::g? :n 22k LI Z%ﬁ &: booid
BAXI3 008 Bv187 1.30 BZR61 seres Q18 0ABS 0.20 INS408 0.20 47uF 0.50 esch 0.47 each
EAKIE ey svise  ors BIVEBR tenes  0.08 oas by 1NS450A a7s 25V 22uF 0.41 sach 1000uF 0.72 sach
3 X . '
801058 0.35 nvzm.z 0.40 nov“v a1 : :3 QA5 0.06 BB o sV L FF Wz o oV ;“;u F g:: ::
LINEAR INTEGRATED CIRCUITS Sanr on = ayeen
o B 10uF 0.17 sach
CA3020 TAAI00 a8 TaA«00 228 T8A7500 250 1.0uF 0.22 each 220F 0.17 esch
CAJ0M6 SHareay TAAZ10 115 | Teasio 240 784800 0% 2.2uF 0.22 esch R y ©
CA3048 lw SLAY5A s )o TAAI20 260 TBASI100 250 1848000 288 a.uF 0.24 ench 47uF 0.28 sach
CA3065 1.58 519018 050 TAAJS0A 300 TRAS20 250 TBAB10A 40 : 100uf 0.40 each
CA0R9E 788 5L9178 w070 | TAAs 140 TOA5200 250 JLBASI0S L Orc Corsmc 220uF 0.65 sach
480 5L1310 B85 | TAASSO a.s0 TBASIO 260 T8AB20 aso 8kv 150pF 0.27 each $70uF Y
ETT6016 e sL1327 278 TAAS508 0.0 T8AS3I0Q 250 TBASIS 7.3 1800F 0.27 5 Ou 0.66 aach
ETTREO1S awn SLI046 260 TAASTO 208 TBAS40 280 TBA920 200 LEigeac 1000uF 1.01 sach
MC1300L 1.80 SN76003N 280 TAAB2Y 6.98 TBAS540Q PR T8A920Q 3180 200pF 0.27 sech 2200uF 1.44 anch
ME1304F SNI600INO 218 TAA630 (3 TBASS0 180 18A950.2 5,40 220pF 0.27 sech N
MC1308 411 SN76013N .50 TAABI0S8 510 TAAS550Q 380 TBA9S0 2X 604 250pF 0.40 & 100V 10uF 0.20 esach
MC1307P e SN7061INO 216 | TAAB61A 170 TBASS0 8.46 TBA99G b P ec 22uF 0.25 ssch
MC13108 1.00 . SN76023N 150 TAAG618 .50 TOASE0C 480 TBAS90Q 178 270pF 0.40 ssch 47uF 0.36 sach
MC13270 21 | swieozaNo 215 | TAAI00 aso 185600 [ LN o 300pF 0.40 sach 100uF 0.61
MCI327P0 280 SN76033N 240 | TAAss 450 TBASSOCQ  3.00 TEALI0 100 .61 sach
MC1330p 18 | swenov  rso | TaDio 1% | veasio ool || MER2TOn} S e ;‘é;;‘ Oislectric " Lo 220uF 0.68 sach
MC1339p EY SNIBIIIN 2.00 TBAS700Q gy
MC1349 13 SR76226N 15 | TBAI20AS 160 TEAGIAYZ a0 TCA2708 22 Ty 0“0‘ . olTeye 450V :uF 0.27 esch
13510 e SN78226N0 118 | TBA120S 270 Tea641611  5.48 TCMIESO) s ekt g . TuF 0.45 each
Golosi, 1M sven” s IBAZERI 100 Teas13 800 T o gﬁ;u: g-;: ench 10uF 0.53 sach
SRRSO a2 swesiw 270 | T8 arn 7047000 i TCAB30 10 D'mF“ o -‘h""' 22\:: 1.07 sech
SAA 7008 10.15 SN76544N 1.00 | TEAdS0A 200 TBA220 $.10 TDAS40 .78 b 33u 1.22 sach
SAS560 s SN76550N 180 | TBAJ% 180 TeA220a 510 TDA1327 208 0.22uF 0.58 each Silvered Mica
$AS870 27 Shieceon 0.0 ToRRE 10 TBA720AQ 230 L0 CHEr 0.47uF 0.89 each Y 3.3pF 0.18 each
SBA 7501 LS 7 T ! " .
sgssoJ: o SN76666N 80 L4 1w BA50 24 101 o 1.25k Vv 0.1uF 0.50 sach SpF 0.18 sech
e l —-7R Tl FI ERS 1.5kV 0.001uF 0.24 each 10pF 0.18 each
0.0022uF 0,24 sach 39pF 0.18 sach
BR DGE EC oRDER l' C' SOCKETS 0.0047uF 0.24 eoch 100pF 0.18 each
CURRENT VOLTAGE 00E PRICE NO. OF ORDER 0.22uF 0.28 sach 150pF 0.18 ssch
A o ;:}3‘;0 o I cons 53 Single Ended Electrolytic 180pF 0.18 sach
1A 200v 81/200 oz " D14 011 16v 10uF 0.11 each 2200F 0.18 each
:A 00V u:;‘g :: ;3 015 a13 220F 0.11 sach 330pF 0.36 each
A ooy A 020 .30 47uF 0.11 sach 470pF 0.36 sach
2A 50V 82/50 0.0 2 022 0.3 .
24 100v 821100 045 24 D24 0.40 100uF 0.11 sach 680pF 0.36 snch
;: gv :;ﬂgg g:: :g D28 048 220uF 0.14 sach 820pF 0.38 sach
08y D40 060 470uF 0.28 sach 1000pF 0,42 sach
2 82/800 0.70
i A o et enm my Em
A 600V 83/t u .11 enc! -
P <0V Bera00 s PANEL METERS 2.20F 0.1 sach 10000pF 162
P sov 86/50 0.5 4.7uF 0.11 esch Multi-sectional Electrolytic
:: :g: :g;:gg :’;: Swe 7 2 T VB, requirer 1% cuteout, 10uF 0.13 sach 3Jov 2500/2500uF 1.94 esch
OADER 22uF 0.16 sach 10v 2500/2500uF 2.70 esch
0 00! B10/400 80 [
254 oV 825/50 <00 4 S 5 &1F 0.22 each . 300V 150/150/100uF  2.81 ssch
254 200v 825/200 0 500mA M500 850 100uF 0.32eech  350v 200/300uF 2.46 sach
i 2y S — d 220uF 0.46 sech 200/200/100/32uF 189 ssch
THYR'STORS Doubie Ended Electrotytic 150/100/100/100/
TRIACS oY 7 QAremch 150uF 475 sech
ORDER ORDER 100uF 0.14 each 400/400u 475 sach
CURRENT VOLTAGE CASE CODE  PRICE CURRENT VOLTAGE  CASE  CODE mice 220uF 0.17 sach 300/300/150/100/
00mA 30V TOI8  508/30 0.22 3A 100V T0220 T3/100 0.8 47Q.F 0.38 sach
20mA sov TO18  SOA/S0 024 Ia 200v 70220 T3/200 080 0.40 such .18 each
80ma 200v TO18  $O8/200 0.28 3a 200V Y0270 31400 o.08 sac
1A SOV 10220 $1/50 0. eA 200V T0220  T8/200 1.00
A 100V T0220 51/100 0.2¢ A 400V " Y0220 Tv6/400 1.08 n M K I P
1A 200V 10220 51/200 an 8A 400y 70220  T8/400 136
A 400V T0220 St/e00 os 104 00V 10220 T10/400 t.a0
3 sov V0220 S350 som 154 400V TO220  T15/400 200
3A 100v T0220 .53/100 0.8
3a 200V 70220 S37200 Q.30
A 400V 70220 $3/400 0.40
“@ o Joao oy N Ordering. All items offered subject to availability.
aA 200v TO20  $4/200 aso Payment with order, please add 20p p & p with 1 6 N R d
oA gv 18;228 su:g 0.88 o;'ders under £5 otherw:sa carriage tree. No other eW oa rl
5A v T §8/ o.88 char es - |us| send prices shown. Enguiries please
" e Lo ERL T, ssndg - lE. (%ovemmen( departfr?elnts and C h atha m, Kent .
A 200V 02X S$7/200 oss educational institutions just send official order. .
W v joms smam  am | Collers welcome. Export orders welcome. Tel: Medway (0634) 811119. 2 lines.




NOTICE TO READERS

When replying to Classified Advertisements
please ensure:

(A} That you have clearly stated your require-
ments.

{B} That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and
despatching orders with the mipimum of delay.

'RECEIVERS AND COMPONENTS

ALL PRICES PER 100 5+ carbon film resistors 25p; C280
capacitors 3Up; [C's from £3.00; Zenners £3,00; W/W
Resistors £3.00; Diodes from £2.00; Valves £20.00; Slider
controls  ¥£10.00; Micro switches i%.50; Many other
hargains. Lists s.a.e. Bardwell, 212 Stubley Lane,
Drontield-Woodhouse. Sheffield S18 5PY.

BRAND NEW COMPONENTS BY RETURN
Electrolytic Capacitors 16V, 25V, 50V,
0.47, 1.0, 22, 4.7

o 200, 10 mfds. — 5p.
22, 47— g {50v—8p). 100—7p. (50V—8p).
220—8;). Ov—10p). 470—11p. {50vV—186p).
1000/15V—15p.  1000/26V—18p.  1000/40V—35p.

Subminiature  bead  tantalum _ electrolytics.
0-1, 022, 047, 1.0 @ 35V & 4.7 @ 6:3v—8p.
2-2/35v & 4-7/25V—9p. 10/25V & 15/16V—12p.
22/16v, 33/10v, 47/6v, 68/3v. 100/3V—14p.
Subminiature Ceramic Caps. E12 Series 100V.
2% 10 pf. o 47 pf.—3p. 66 pf. 10 330 'pf4—4p.
10% 390 pf. to 4700 pf.—4p.
Vertical Mounting Ceramic Plate Caps. 50V.
E12 22 pf—1000 pf.—E6 1500 pf. to 47000 pf—2p.
Polystyrene E12 Series 63V. Horizontal Mtg.
10 pf. to 1000 pf.—3p. 1200 pf. to 10000 pf.—4p.
Miniature Polyester 250V Vert. Mtg, E6 Serles.
-01 to 0 , .15 & .22--6p. .33 & :47—8p.
0-68—11p. 1-0-—14p. 1.5—20p. 2.2—22p.
Mslar {Polyester} Film 100V, Vertical Mgtg. .
E 002, -005—3%p. -01, -02—4}p. -04, -06—53p.
Miniature  resistors Highstab. 6% E12 Series.
0.1256W mixed metal/carbon film 100—2M2Q—1p.
0-25W carbon film 10 - 10MQ (10% over 1M{H—1p.
{E24 series in w cfiim 2-00—2MO0Q  only).
& 1 metal film 2-20—2M20—2p.
1N4148—2p. 1N4002—4p. 1N4006—6p. 1N40O7—T7p.
BC107/8/9, BC147/8/9, BC157/8/9. BF194&7—9p.

8 pin i.c's. 741 Op4amg.—18p. 655 timers—24p.
20mm. fuses -15, -25, -5 1.0, 2.0, 3-0 & 6A—3p.
20mm. fuseholders P.C. or Chassis Mtg. — 5p.

400 mW. zener diodes E24 series 2V7—33V—8p.
Prices VAT inclusive Post 10p. (Free over £4).
THE C. R. SUPPLY CO.

127, Chesterfield Rd., Sheffield S8 ORN

5846).

SMALL ADS

2337, IPC Magazines Limited, King's Reach Tower,
Stamford St., London, SE1 9LS. (Telephone 01-261

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

The prepaid rate for classified advertisements is 20 1bﬁgﬁf$:e;‘a%';f:[i:'ge0‘:‘°?°‘? f:""lie:;v":‘.‘"”

s ur cur ertise-
pence per word (mmlmusjn 12 words), box. number 60p ment rate card and on the express understand-
extra. Semi-display setting £6.60 per single column ing that the Advertiser warrants that the
centimetre {minimum 2.5 cms). All cheques, postal advertisement does not contravene any Act of

Parliament nor is it an infringement of the

orders etc., to be made payable to Practical Electronics British Code of Advertising Practice.

and crossed “Lloyds Bank Ltd”. Treasury notes should 2. The publishers reserve the right to refuse or
ways be ister: 1 isem withdraw any advertisement.

al. v _sent T g toge.t!\er 3. Although every care is taken, the Publishers

with remittance, should be sent to the Classified shall not be liable tor clerical or printers’

Advertisement Manager, Practical Electronics, Room errors of their consequences.

GUARANTEED ICs 7400/ 10p 7447 /55p 7473/24p 74121/24p
4000/15p 4011/15p 4017/55p 4027/32p 709/22p 741/22p
7805/60p NE555/25p. Many more! SAE full list CP I1Cs
22 Qakfield Road, Croydon, Surrey.

P.C.Bs PAXOLIN 104" x 44" 4 - £1.25. 12" x 9" 70p. 173"
x 93" £1.15. D.S. 10" x 84" 80p. Fibre Glass 9" x 8" £1.20.
18" x 8" £2.40. D.S. 13" x 6" £1.30. 114" x 74" £1.80.
Panel with 42 assorted 74 series ICs £1.60. 20 wire ended
neons £1. 300 small components. trans, diodes £1.50. 7 Ibs
assorted components £3.60. 3} lbs £2.10. 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.
Contact COLES-HARDING & COQ., 103 South Brink,
Wisbech, Cambs, 0945-4188. Immediate settlement.

SERVICE SHEETS

SERVICE SHEETS for Radio, Television, Tape Recorders,
Stereo etc. With free Fault-finding guide, from 30p and
S.A.E. Catalogue 25p and S.A.E. Hamilton Radio, 47
Bohemia Road, St. Lennards, Sussex.

BELL'S TELEVISION SERVICES for Service Sheets on
Radio, TV. etc £1.00 plus S.A.[E. Colour TV Service
Manuals on request. S.A.E. with enquiries to B.T.S.

190 Kings Road, Harrogate, N. Yorkshire, Tel: (0423)
55885.

RIBBON MICROPHONES with 4/8 Pole Switch 95p;
Microswitches, Capacitors, Receivers and Microphone
Capsules 10p each; Bakelite Telephones £2.95; Handsets
50p; Magneto Generators £1.75. P & P £1.50,
C&NVERSATION PIECES, 55 Swinden Read,
Cheltenham. (35707).

Resistors 0-5wW 10% E12 100-1MQ2 1p.
Ceramic Caps 68pF-6800pF E6 range 2p.
Polyester 0-01-0-1 3p, -15, -:22 5p, -33, .47 7p, -68 10p.
1-012p, 2.2 25p.

Electrolytic 25V 2-22uF 5p, 40-160 7p. 220, 500 10p,
1000 20p, 6800 70p. 741 19p, LM3900 49p. 2N3055
60p, BC107, 108 8p, BC109, 158 9p, BC147. 148 7p,

BC182 11p, Red LED - 125 10p Post 15p.
PROTON ELECTRONICS
DEPTA,

1A,2 & 4 STOPES ROAD,
RADCLIFFE, MANCHESTER M26 OTN

NEW SHOP IN EAST KENT. Vast range of Electronic Com-
nents equipment, hardware. Technocraft, 143 Tankerton
oad, Whitstable, 265097. Open Tuesday to Saturday.

Easy Parking.

TUNBRIDGE WELLS COMPONENTS, Ballard’s, 108 Camden
Road, Tunbridge Wells, Phone 31803. No Lists. Enquiries

APPOINTMENTS

UNIVERSITY OF LONDON

GOLDSMITHS' COLLEGE
New Cross, London SE14 6NW

Technician

Required in the Psychology Laboratory to start as
soon as possible. Applicants should have
qualifications and/or experience in one of the
following:—
{a}  Maintenance of electronic equipment {e.g.
CC TV and general audio-visual equipment).
{b)  Construction and maintenance of general
laboratory equipment involving general
wo'rkshop procedures.

The appointment will be on either Grade 3, 4 or
5 depending upon qualifications and experience,
with salary on one of the following scales:—
Grade 3 —
£2.697 x 5 increments to £3,084 per annum
Grade 4 —
£2,976 x 5 increments to £3,426 per annum
Grade 5 —
£3,210 x 5 increments to £3,747 per annum
plus £465 London Allowance

Write for further particulars, to the Personnel
Officer, to whom applications should be sent by
30th April, 1979.

SITUATIONS VACANT

COMPONENT PACKS

100 Mixed Resistors 1, §. Tw.
25 Polyester Capacitors ..... =
50 Mixed Capacitors: Poly., Cer., Elec. ..
10 Micro Switches {(ex equip.}

100 P.C. Board Spacers .
25 Rubber Feet

100 Compaonents: Res.,
20 )/Circuits 1TT326-5D
25 yds Hook-up Wire ......
10 Electrolytic Capacitors =
10 Mains Neons {use 330k series resistor)
20 Fuse Holders .............ccooeeeiiininnn..

4 P.C. Boards {Component marking for PSU) .. !

1 Panel with 3 mounted relays .......... .90p

1 Panel with 2 mounted relays p
NGHCEDRe TS .. .- oo- o FTE e

100 Connectors, Spades. Tags. Eyelets etc. .00
10BC108. .95p
108C 109, . ‘95p

Prices inc. VAT. Add 20p p&ip
S.AE. for catalogue
Durrants {Components Service)
9, St. Mary’s Street, Shrewsbury

MINISTRY OF DEFENCE
ELECTRONICS INSTRUCTORS

THE ROYAL SIGNALS TRAINING GROUP
CATTERICK GARRISON, NORTH YORKSHIRE

Salary £4049 (Age 28) — £4869 {Non Contributory Pension)
PROMOTION PROSPECTS

Experienced Technicians, ‘men and women, are invited to apply for appointment as Civilian
Instructional Officers Grade 3. These posts are for instructors to teach Electronics Workshops
Practice and/or related Telecommunications subjects. {ONC or C&G or equivalent gualifications
desirable.} No previous instructional experience necessary — training will be given.

INITIAL APPLICATIONS TO:

AREA CIVILIAN STAFF MANAGER
Catterick
Peronne Lines
Catterick Garrison
North Yorkshire
DL9 4HF

Telephone: Catterick Camp 2521 Ext. 2054
-Closing date 26th April 1979.
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SERVICES

When you buy Hectgphone
youbuy more :
than Interco

Instant talk back to your Hectaphone from up to 40ft.
Never having to leave what'you are doing.

Mini up to 4 lines Maxi up to 8 lines Magnum upto21lines

i i i EXAMPLE: 3 wall EXAMPLE: 6 wall EXAMPLE: 12 wall
Ful Iy Inte. e T Icatl.ng a stations, amplifiet, stations, amplifier, stations, ampiifier,
Any Station to any Station. 30 metres cable 50 metres cable 100 mefres cable

Approx. £1 53 30 Approx. £313 50 Approx. £858 oo

RIGHAMS eLeCTRONC COMMUNCATIONS LIMITED

Ferndown Industrial Estate, 96 Cobham Road, Wimborne, Dorset BH21 7RE. Tel: (0202) 893514

EDUCATIONAL BOOKS AND PUBLICATIONS

INTRODUCTION TO MICROPROCESSORS AND COMPUTING. 50

TE LEVISION & COLOUR TV SERVICING pages of explanation and diagrams to get you started.

Learn the techniques of servicing Colour TV sets S:;‘;L‘): L’:}Z‘l};‘:iﬂén b‘r"‘]:"c g :eml'::;\:;cg'e c;go?ar::nr:nci::{

VI D Eo SYSTE Ms TR A [ty Gl approved by leading sumn;ary of higher level languages and systems, glossar);

manufacturers. Covers principles, practice and align- of terms. Price £2.30 plus 45p P&P. (Crossed cheques and

ment with numerous illustrations and diagrams. Other P.0.'s.)) Educational. Data and Technical Services, 59

s E RVICI N G courses for radio and audio servicing. Full details from: Station Road, Cogenhoe, Northampton NN7 1LU.

1CS SCHOOL OF ELECTRONICS . T B

= 4 ALL SERVICE SHEETS and Manuals supplied - enquiries

15 MONTHS full-time course L Gz”%:;";r_g'zgq?ﬁ;:l‘;:’d:';)s“s“u‘l welcome - S.A.E. Pl:ase Rzr;:lr an)?p"T‘V easﬂ? full

to include a high percentage of | | | S fande s s G G
practical work. Larkhall, Lanarks ML9 1HE.

TECHNICAL TRAINING WHY NOT START YOUR OWN BUSINESS REWINDING

ELECTRONIC PRINCIPLES Get the training you need to move up into a higher i’fﬁg&%gg}%‘g YA genmtn}:e l""}?"t’t““l‘(ty to 5“0'99“

id job. Take the first step now—write or phonegl gucantine piutTnake,moneyisyol

ol follow the easy, step by step, instructions in our fully

MONO & COLOUR TELEVISION or details of ICS specialist homestudy courses on ilustrated Manual showing how to rewind Electric

Radio, TV, Audio Eng. and Servicing, Electronics,
CLOSED CIRCUIT TELEVISION Compulers: also self-build radio kits. Full details from:

Motars, Armatures and Field coils as used in Vacuum
Cleaners, Electric Drills and Power Taols. NO

- . PREVIOUS KNOWLEDGE IS REQUIRED, as the
VIDEOQ CASSETTE RECORDING ICS SCHHOOL OF ELECTRONICS Manual covers in 13 Chapters, where to obtain all the
Dept. (;2712_ |I"l(§ﬂ;;'2;|9ml\‘;‘ IU})‘“dO" SWS4UJ w}:)rk you r:ieE(}l‘ matenalskrqulred all mstrucﬁions rewind
el. 01 11 (all hours) charts an ow to take data etc. A gold mine of
DIGITAL TECHNIQUES State if under 18 mfnrmatmr}: H‘()wn to set up your home wor{(shop arl1:d hol;v
to cost each job to your customer. £4.00 plus 30 &
TELETEXT & TV GAMES UK. CWO. to INDUS’I‘RIAL SUPPL!ES 102 Pgrrswood
Rd., Withington, Manchester 20, Dept. PE.
CITY & GUILDS EXAMS — - —
Shortened courses for applicants with Study for success with ICS. An ICS homestudy course
A h will ensure that you pass your C. & G. exams. Special
suitable electronics background. courses for: Telecoms. Technicians, Electrical WANTED
Installations, Radio, TV & Electronics Technicians, = = I
Next session starts on Sept 1 7th. Radio Amateurs. Full details from: X::gﬁdgﬂﬁq%ﬂ"&% 83465"8'""5 for e
1CS SCHOOL OF ELECTRONICS -
{Also available 2} year course in Marine Dept, G272 Intertext House, London SW8 4UJ -
. Tel. 016229911 (all h
Electronics & Radar for employment as 2 State irund(e‘:ls"“rs) MISCELLANEOUS
ships Radio Officer.) ,
PE o FOR SALE 1.C. EXPERIMENTAL/EDUCATIONAL KITS
OSRECIL ] This popular series of Kits on Digital Logic techniques has
PRACTICAL ELECTRDNICS. September 1967 to February now been fulnher improved to Includle aldcz'mogﬁl com&
o t 13
LO N DO N E LE CT R 0 N | CS 1978, 80° Complete. Offers. Bradford (W. Yorks) 32119. ponents, resulting ,""_ gézil:' 'f:"i(::g.ggasel:ggd' \1 g"
COLL NEV’! BACK ISSUES of “PRACTICAL ELECTRONICS" lélglggza‘\:/:l('?nlzo;rd& th s and Instructions. Available at
E G E available 70p each Post Free. Open P.0./Cheque returned Kit One — Gat Kit Two — Flip-Fiops
if not in stock - Bell's Television Services, 190 Kings Road, Kit Throm — Shift Reglsters  Kit Four— et
Dept. PEA, 20 penywern Road, Harrogate, N. Yorks. Tel: (0423) 55885, Kit Five — Displays
. i - CLEF ELECTRONIC Piano and string synthesiser £300.00 S e glungende oo
London SW5 9SU. Tel. 01-373 8721. each o.n.0. Also Maplin Rhythm unit £65.00 o.n.0. All in 69 High AUTO%ATEDCHOM'ESCVB 3FJ
good working order. Hardly used. Tel: 051-525 4701. g s"“'imz:f:r'de?im" W
T BN B P.E. STRING ENSEMBLE, professionally built, genuine reason
LADOERS for sale. buyer collects. 01-554 0622. £85.
LADDERS. Varnished 25ift. extd. £35.70. Carr. £2.80 OVER 90 BACK ISSUES PE etc. PE Complete 1976, 1977, CABlNET FITTINGS
Leaflet. Callers welcome. Open Sat. Ladder Centre 189178(1 m"j{ of 1973, 1974, 1975. Ring Simon 0761 62123 Stage Loud K d Amislifier Cab
ag® Loudspeakers an mplifier Cabs
(PEE5). Halesfield (1) Telford 586644. agdon (Avon). Fretcloths, Coverings, Strap & Recess Hondles, Feet, Castors,
ELECTRONIC ORGAN CONSTRUCTORS. Organ Cases and con- S &&H‘Sode'é C°"“;“}l 9;'9"; BB:;YL' Reverb Troys,
I ocks inges, Corners, fnm, Jpsaker 's efc.
RECDRD ACCEss°R|Es EO;:L,]: ?:,tfh ?:llin ng:]le&'x:% %xet?ﬂ'rgxgﬂg\dg:u;l Send 2 x 9p Stamps for samples and illustrated catalogue.
=t - . Enthusiast. Stackable Hi.Fi. Cabinets to hold Amp- ADAM HALL (P.E. SUPPLIES)
A B pririia Sl e T e L ik iy i, T Builapand Unit 3, Cariton Court, Grainger Road
(PE) Longley Lane, Gatley, Cheadle, Ches. SK8 4EE. tapess Ao Southend-on-8ea, Easex.
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NO LICENCE EXAMS NEEDED

BLOWN UP ANY GOOD CIRCUITS LATELY?

ELIMINATE THE GUESSWORK WITH AN A.C.

Tt} operate this .miniature. solid-state Trans- MILLIVOLTMETER

:'mt!_er-Recen‘re'r Kit. Q"I.V £10.25plus 25p P. & P. This valuable piece of test equipment enables the amateur
Brain-Freeze' ‘em with a MINI-STROBE Elec- or professlonal to AC. vol accurately and
tronics Kit, pocket-sized ‘lightning flashes’, vari- easily. The unit is mains operated and comes complete
speed. for discos and parties. A mere £4.'50lj))lus 25p with test lead.

EAg Sr ‘?: leu”"}:!'l':twlth ahpsychgdeh.fh tl?EéAll\é Specifications: Range 1mV f.s.d. 10 100V f.s.d. in 6 rangas.
FAR 4 p faint speech/sounds with the Bl Frequency response: 10Hz to 100kHz +1dB, Accuracy:
S sound-catcher: ready-made multi-function B e e ptlarice:slsmeg o

modules. £5 each plus 25p P. & P. = e r g

HIGH QUALITY GLASS FIBRE P.CB's made from up-to-date LOTS MORE! Send 25p for lists. Prices include RUCeNESsasbliiclusie. ISenbivour chegliclopos ey
Practical Electronics Designs. Unbeatable prices! Rapid VAT. O o= 0paRFleciropics. 18, DeflaSv Rl

TRANSISTORISED IGNITION KIT
*£4.86 incl. carr & VAT*

Complete pock of parts with p.c.b. 1o build our transistorised
ignition system bosed on Dorlington Pawer Tronsistors speciolly
developed far auto ignition.

Send S.A E. for FREE CIRCUIT diogrom.

All components with p.c.b. (less case| £4.86.

SOLEC PRODUCTS,

68 Dale Street, Manchester, M1 2HS.

same day service. Send S.A.E. for details to P. A. Yates, East Grinstead, West Sussex, RH19 3BP

BOFFIN PROJECTS

4 Cunliffe Road, Stoneleigh
Ewell, Surrey (P.E.)

22 Ambleside Drive, Darwen Lancs.

CENTURION ALARMS
& ELECTRONIC SALES

DONT BUY IN KITS — BUY CHEAPER IN BITS
Burglar alarm equipment at unbeastable prices. Just lookl

6 Underdome Belis {12V DC),only ............ ..£7.95
Two-Tone Police Sirens, Weather-proof Horns

WR2V.OE).. ... .o =
Contacts, flush, easy fitting ...........
Pressure Mats (Large) ....
Pressure Mats (Stair Size}............. ‘ .£1.30
Control Panels, Battery/Mains operation .. .£29.95
Bell Covers, best available. Do not confuse with cheaper

decoy covers. Drilled & Tapped P.V.C. coated. metal

TIRRO's new mail order price list of electronic components
now available on receipt of SAE. TIRRO ELEC-
TRONICS, Grenfell Place, Maidenhead, Berks.

Readily availahle Hardware and
Accessaries for Home Constructars,
Dev. Engineers, Modelmakers.
Selected range of quality components,
Orawiny materials for p.c.hoards,

RYDER ORGAN SYSTEM

covers, fully sign written. Only.. o PP £9.95 . A !
Send S.AE. for Full List. (Wireless World) Reliahle resist coated epoxy glass
NEW CHESS COMPUTERS . lammate, no unusual chemicals.
Chess Champion 6 Level . £89.50 Cassette £2.00 inci. UK Printed circuit boards, top quality 1o
BORS .. o B0 s S £195.00 personal designs, prompt service.

All Prices inc. VAT and p&p.

Send CW.0.toc CENTURION
265 Wakefield Road, Huddersfield,
West Yorks. Tel: 663667

S.A.E. for p.c.b. list

HIYKON LTD. (P)

Woodside Croft. Ladybridge Lane,
Bolton BL1 SED

Photography for p.ch
Solid tungsten carhide drills.

All immediately availahle.
Catalogue 15p stamps please to:

RAMAR. CONSTRUCTOR
SERVICES,

Masons Rd.  Stratford on Avon

Warwks. CV37 9NF 0789-4879

MAKE YOUR OWN PRINTED CIRCUITS

Etch Resist Transfers — Storter pack (5 sheets, lines,
pods, 1.C. pads) £1.45. Lorge range of single sheets
n stock af gOp per sheet.

Ferric Chloride - 11b bags 80p (P&P 50p)*

Master Positive Transporencies from F.C. loyouts in
magozines by simple photographic process. Full in-
siructions supplied. 2 sheets {20 x 25cm) negotive

SUPERB INSTRUMENT CASES BY BAZELL), 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 “p, chassis
punching facilities at very competitive prices, 400 models
to choose from, free literature (stamp would he apprect
ated). BAZELLI, Dept: No. 23, St. Wilfred’s, Foundry

aper ond 2 sheets {18 x 24cm) positive film £1.25.
(A.E. lists and information. P&P 25p/order except*

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE

Lane. Halton, Lancaster. LA2 6L.T.

PRACTICAL ELECTRONICS P.C.B.’s
in glass fibre tinned and drllled

Dec. 77 Car Burglar Alarm 1412-1 68p.
May 78 Muvin% ight Display £2.76.
Aug 78 Digital Thermometer, two boards £1.45.
Oct. 78 High Performance Power Supply £2.18.
Oct. 78 Analogue Computer:
Overlord £3.31. Relay £2.41. Main £6.85.
Dec. 78 RC Motor Control 67p. RC Fail Safe 39p.
Guitar Sound, Main board £2.95.
Jan. 79 Gultar Sound, clock £1.87.
Low pass filter £1.95.
Noughts and Crosses, set of boards £6.38.
Feb. 79 Guitar sound PSU £1.25, Pulse Generator £1.39.
Mar. 79 Headlight Warning £1.12.
For full list and current boards please send S.A.E.
P.C.8’s also produced from customer's own master —
please send for quote.
Postage — On orders less_than £10.00 please add 25p.
postage. C.W.0. please.

PROTO DESIGN

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4
Reg. Office 22 Coningsby Gdns

ENAMELLED COPPER WIRE e

SWG 11b 8 oz 402 202
1010 19 2.65 1.45 .75 .60
201029 2.85 1.65 .90 .70
301034 3.05 1.76 1.00 .75
351040 3.40 1.95 1.15 .84
411043 4.55 2.5 1.95 1.30
44 10 46 5.05 3.0% 2.15 1.70
8.00 5.00 3.00 1.80

48 15.00 9.00 6.00 3.30

SILVER PLATED COPPER WIRE

148& 16 4.60 2.25 1.44 90
20& 22 5.00 2.85 1.74 1.06
24 & 26 5.70 3.3 2.00 1.22
28 &30 . 6.67 3.86 235 1.44

Prices include P & P and VAT .
SAE brings list of copper & resistance Wires

Dealer Enqulries Invited.

TIME WRONG?

MSF TIME RECEIVER, built-in 60 KHz antenna,
data output, £13.70. Sequential year, month, date,
day, hours, minutes, seconds display parts {no case
or pcb) for receiver £10.70.

RADIO 4 GONE? 200 KHz to Medium Wave
Converter, inductive and coax outputs, £9.70.

SI1G. GEN., 10Hz-200KHz, logic and variable sine
or square wave outputs, only £10.80.

Europe add 40p. Each easy assembly kit includes all paits,
printed circuit, case, instructions, postage etc, money beck
assurance, SEND off NOW.

CAMBRIDGE KITS
45 {FS) Old School Lane, Miltan, Cambridge

CLEARING LABORATORY. Scopes, recorders, testmeters,
bridges, audin, R.F. generators, turntables, tapeheads,
stabilised P.S.U.s, sweep generators, test equipment, etc.
Lower Beeding 236.

14 Downham Road, Ramsden Heath, Billericay,

Essex CM111PU

UDIO OPERATED SWITCH

ALL COMPONENTS INCL. CASE & PCB AS DESCRIBED
IN MAY ISSUE PRACTICAL ELECTRONICS
Send SAE for further details or cheque for £10.50
{postage paid iri U.K.) to:
1.B. & Y.M. Tooley,
59, Oatlands Avenue, Weybridge, Surrey KT13 9SU

F

AERIAL BOOSTERS. Improve weak VHF Radio and Televi-
sion reception, price £5. S.A.E. for Leaflets. Electronic
Mailorder Ltd.. Ramsbottom, Bury, Lancashire.BLO 9AG.

RADIO
CONTROL
SPECIALISTS

Kits for muiti channel

systems. Special parts
and accessories.

S.A.E. FOR LEAFLETS
Tel: 0602 395418

Ex Ministry and Surplus Equipment

A neat ZE' dig OC Moving coil indicator, F.8.D TmA resistance 50 ohms,
scaled 0-500 and D-125 no caption (ideal for transistor tester} suppiled
unused £3.30
24V BC Motor 1} dia X 2% foag + §* long removable worm on 3 §” dia
shaft, a quality made motor supplied unused L‘ql 80.
50K ohms Ten Turn potentiometer J* dia. servo mounting with a §* dia
shatt, supplied unused £1.25.
Seven segment aine digit Gas Discharge Display 180 V/W, character height
27", supplied unused £1.20.
ENiott Traasistor Curve Tracer type BO79, cequires an oscilloscope with YC
X and Y Amps to operate £30.00
Alf prices include postage, Lots of other items in stock SAE. for lists. Shop
;zaurs 9-30am 1o 2pm weekdays. closed Thursdays Saturday 9-30am to -

pm.

A E. SUPPLIES
1 Amolds Yard. 0ld Market Place. Attrincham. Cheshire.

MINiI FLOPPY DISCS, £3.50 each + 15p postage, 4 up post
free. 10 ul[; free case. State Disc drive. (Previous Text)
TL0o81 CP BI-FETS 45p. OVOID, 26 Bentley Road,

MICRON R/c, Hayworth Road, MICROJET WELDER

Liverpool L8 0SZ. Tel: 051-728 7639.

NICKEL CADMIUM BATTERIES

Rechargeable and suitable for ‘fast charge” HP7 (AA) £1-13,
SUB C £147, HP 11 (C) £2.15, HP 2 (D) £3-27, PP3
£4.09, PP3 not suitable for fast charge, PP3 charger £5-81,
All above Nickel Cadmium batteries are guaranteed ‘EVER
READY" full spec, and are supplied complete with solder
tags (except PP3), Just in stock—New rechargeable sealed
tead acid i ce free d itable for burglar
atarms etc., 1-2 amp hr 6v. £4-40 2.6 amp hr. 6v £5.65.

Quantlity prices available on request. Date and char%ing
circuits free on request with orders over £10 otherwlse 30p
post and handlin? {specify battery typel, all prices include
\éé\g Please add O‘)gP & P on orders under £10. 5% over

Cheques, postal orders, mal order t0: SOLID STATE
SECURITY DEPT PE, 10, Bradshaw Lane, Parbold,
Wigan, Lancs. 02575-4726.

Sandiacre, Nottingham.

GUITAR/PA/MUSIC AMPLIFIER

100 watt with superb treble/bass overdrive. 12 months
uarantee. Unbeatable at £42; 60 watt £37; 200 watt £58;
00 watt_twin channel seg. treble/bass per channel £55;

60 watt £48; 200 watt £72; 100 watt four channel sep.

treble/bass per channel £78; 200 watt £92: slaves 100 watt

£32; 200 watt £49; fuzz boxes, great sound, £8.50; bass
fuzz £9.50; overdriver: fuzz with treble and bass boosters
£14; 100 watt combo superb sound overdrive, sturdy con-
struction, castors, unbeatable, £89; twin channel £99;
bass combo £99; speakers 15 In. 100 watt £35; 12 In.
100 watt £22.50; 60 watt £14.50.

Send cheque or P.O. to:
WILLIAMSON AMPLIFICATION
62 Thorncliffe Avenue, Dukinfield, Cheshire
Tet: 061-344 5007 or 061-308 2064

A

: L SATINY FLAME UPTO

£24.95
INC. FLAME
TIPS <

Precision tool using combination of
butane and compressed oxygen or
micronox. A pencil lead thin flame
size, adjustable to §,000°F. Cuts metals, welds, brazes
and solders gold, silver. Ildeal modelling, electricians,
opticians, dentists, silversmiths, jewellery, clockmakers,
electronic and computer servicing. U m%o minutes use
on fuel supplied. Replacement set of 2 micronox, 1 butane
cylinder £2.30 + 25p p&p extra. Only £24.95 + £1.35 plip.
Access accepted.

JOHN DUDLEY & CO. LTD. {Dept. PE18)
Carotyn House, Water Road, Wembley, Middx.
{Mail Order)

Tel. 01-435 5456, before noon
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THE SINCLAIR POM35 Dlgllal Mummeter
Now a digital mutin-  * \
meter at an analogue
price and look at the
spec!

D.C. VOLTS 1myv.
1000v{1% — 1 count)
10n%) input
A.C.VOLTS 1v-500v.
40Hz-5kHz (1% + 2
counts}

D.C. CURRENT

1 1nA-200mA (1%
count)
RESISTANCE 1Q)-
20m() (1 5% +1

couny £29.80 cwo
or ¢ 32 95 company or govt purchase order

Adapu;v £3 20 Padded case ©3 20 30kV probe
£18.9

THE SINCLAIR MICROVISION
The amazing pocket TV that will
pick up programs throughout the
world, complete with rechargeable
batteries International model
£148.90 inc. VAT

U.K. model £99 inc. VAT

Batteries £1.18 Adaptor £6.76

Sae (for detaed Brochute ex-stock)

SINCLAIR DM235

Portable 3'4 digit 6 function
ultimeter

DC volts 1mV 10 1000V
ACvolts tmV 1o 750V

AC & DCcurrent 1uAto 1A
flesistance 1) 10 20my)

onde 1est0 tuAto t mA

0mi) nput DC ace 1 0% AC
Cash with order acc1 5'% 30Hz-10KHz

£52.80 .
nc VAT

Case £8.80. Adaptor £3. h, Battery Pack £8.98 CW.D.
Enterprise Programmabl lable P.O.A.
SINCLAIR DM350 & DM450
r - Vot 16 20m 11 00m: an
a DM3501

Basic accuracy
005~ tor DM450
01 for DM 350

DM450 £99.90 Input impedance
DM350 £68.90 '0Mu

Senn SAE tor fult detimls with 1000 Mi: selectable on
DC Voltsge mnge hasic DC voltane range

10,V to 1200v {100,V on Automatic polarity selection
DM 350 Push button range selection

S.AE. for coloured brochure.

AMER & CO *=

We will match any lower advertised price on a cash with
order basis if competitor hes goods in stock
9 October Place, Holders Mill Road, London NW 14 1E)
Teolox 888941 Artn. Kramer K7. Tel. 01.203 2473
Cailorsweicome  SAE for data shieets Export enquifies welcome
by sppomtment

SC/MP USERS &o% ofr

PROGRAM DEVELOPMENT TIME

THE MICOM SC/MP ASSEMBLER - INVALUABLE WITH ALL POPULAR KITS {MK 14 etc)
Produces fasier more efficient code than basic THE MICOM ASSEMBLER -

Is mare tlexible than basic Operates thru a hex keyboard/display

Needs far less memory than basic {< 300 bytes) Is far taster & more accurats than hand assembly
Costs far less than basic Cuts out the need to make tedious offset calcs

Allows carrections & amendments in minutes
Produces compiled code {no interpreter needed)
Greatly simplifies programming

Is indispensable to professional & amateur alike

COMPLETE WITH MANUAL, INSTRUCTIONS ANO SUPPLY OF EXCLUSIVE CODING SHEETS
ONLY £4.90 x 10p P& P
Chegque or P/0 to.—
MICOM (commercial systems)
1 HYTHE BRIDGE STREET
OXFORD 0X1 2EW
{for further details send S.A.E.)

IT'S EASY WHEN
YOU KNOW!

To avoid missing your copy of PRACTICAL ELECTRONICS - simply
complete this order form and hand it to your newsagent.

ORDER FORM

T i, o, .,
{name of newsagent)
Address
Please reserve/deliver every month one copy of
PRACTICAL ELECTRONICS until further notice.
My Name
Address....

Practical Electronics May 1979

This 195mm long, all metal, high suction, desoldering tool with re-
placeable Teflon tip enables removal of molten solder from all sizes
of pcb pads. Primed and released by thumb, it incorporates an anti-
recoil system and built in safety guard. Only £6.80 inc. VAT & P.P.
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Logfc-zally laid out to accept both 0.3'* and 0.6 pitcru{'_D_l L- packages
as well as Capacitors, Resistors, LED’s, Transistors and components
with leads up to .85mm dia.

500 individual connections in the central breadboarding area,
spaced to accept all sizes of DIL package without running out of
connection points, plus 4 Integral Power Bus Strips around all
edges for minimum inter-connection iengths.

All connection rows and columns are now numbered or lettered
enabling exact location indexing.

Double-sided nickel silver contacts for long life (10K insertions)
and low contact resistance {< 10m. ohms).

Easily removable, non-slip rubber backing allows damaged contacts
to be rapidly replaced.

No other breadboard has as many individual contacts, offers all
these features and costs only £6.80 each or £11.00 for 2 — inclusive
of VAT and P.P.

Snip out and Post
David George Sales, r/o 74 Crayford High St., Crayford, Kent DA1 4EF

David George Sales
r/o 74 Crayford High Street, I

Crayford, Kent, DA1 4EF,

l Please send me 1 EuroSolderSucker @ £6.80 [ Please I
or 1 EuroBreadBoard @ £6.80 [J Tick
I or 2.EuroBreadBoards @ £11.00 (J I
(All prices include VAT and P.P_, but add 15% for
overseas orders).
I Name l

Please make cheque/P.0O.'s payable to David George Sales I



SCREENED mmrrun:s COMPONENT PACKS AMPLIFIER MODULES
Ref m, Yolts &P | 65 1w Metal Oxide Resistors 10w (AL30) £3.78
;‘328 ?vo A 8'3'% . 157 o ;5 65 Jw Metal Oxide Resistors ggw mgg} gﬁ;
. -6, 0 285 0'78 |150 Mixed Value Capacitors .
ALL EX-STOCK—SAME DAY DESPATCH. VAT 8%, |32 1%, 35%, 218 0% [igwesdSuicn” "7 "l 1108, 1350 1728
207 500,500 0-8:9.,0-8-9 237 0-71 |10 Caps 3000mf 30v % JPower Supply SPMB0 £4.28
T p——y . 2430 VOLTRANGE -~ 208 1A /1A 0839 0. 3563 0-78 {25 assorted Presets, Pre amp PA12 £670
-0- ri 220/240V Sec 0-12-15-20-2 30V 200 200 0-15, 0-15 199 0-38 {50 Wire Wound Resistors,]Pre amp PA100 £13.88
PRIMARY 220-240 VOLTS Voltages available 3, 4, 5, 6, 8,9, 10. 12, | 214 0-2C, 0-20 280 078 {Mardware B.A. nuts. bolts, VAT 124% P & P 35p
Amps 24,730V ‘or 12v-0-12V. | 221 700 (DC) 20-12-0-12-20 3-41 0-78 }jwashers etc. : ABS Plastic 8 i
Ref 12V 24v ¢ Pap | 15v-0-15V. 206 1A, 1A 0-15-20-0-1520 463 0-9 |10 mixed value electrolytic] (oo R DI ) <
111 0's 025 220 0-45 Ref Amps £ P& P | 203 500 500 0-15-27-0-15-27 3.99 0-9 ¢ t 320t nuts, slots to take PC cards, Hlush
213 10 05 284 0 112 05 26a 078 [208 1A 1A o1s27.0.1527 804 098 |s000u  om St fitung lid
n 2 1 351 o078 79 1.0 357 0-96 {239 50 12-0-12 2.57 0.38 Y0p each 12 4% VAT 81 80mmx62x40 65p
18 4 2 403 0% 3 2.0 577 0.96 Gn 121K PB2 100mmx75x40 73p
85 5 25 500 0.79 Az e 5D e ES THESIERE: " : Pad 2 o\ a0es 258
70 6 3 8.35 096 1 g i Y u4315 Budget Meter 20,000 ohm/NV Ranges f
108 8 4 742 10 | B 80 987  1.32 [1000V AG/OC 2,58 AC/OC BOOK resistance in|  Crregmiaturs © & P 29p. VAT 8%* (40p) P & P
72 10 5 812 1-14 1z 6.0 1117 1-45 | steel robust case £15 85 Pri 0-240V Scr 28 x 26 x | Plug in Save Batteries
ne 12 s ,8s 1: o 18-8 14193 1 AVOB Mks £81.70 TT169 in circuit transistor | 20mm  Sec, 12-0-12V g\',zsabg'hj‘;"“’ 138 KT
. . i ' i AVO7 . 51 tester 78 multiplug outlet
W ¥ Yy i % 180 914 268 |AVO73  £45.20 | Megger BM7 SOMA 90pP. & P.38 [£4'00.P & P 55p. VAT 134%
i ; ; : EM272  £5370 | Batterytype  £45.15
226 60 30 3614 OA 92 Z%t‘,’vou_ Mz:(‘:: OA | MM minor £28.66 | wee Megger (crank) £66.90] NEW RANGE TRANSFORMERS | TRANSFORMERS™
50 VOLT RANGE G e S i ol e N (SR LA L - Al e R R S prece i
Pri 220/240V Sec 0-20-28-33-40-50v. | Voltages available 6, 10, 12, 16, 18, 20, 5 Bse e | Sec. 0-36-48 O dpwe -
Voltages available 5, 7. 8, 10, 13, 15-17 30, 36, 40, 48, 60V or 24v-0-24v, | P4P £1-16 VAT 8% b e 4 I [ E e e
20, 33, 40 or 20V-0-20v, 25v-<>25v " | &sovio 36V, Full range of AVO's, Megger's and Cases. 0130 00 2a02how. 2V in stock 250.0-250
) el £ PP [ Reflames £ PO MINI-MULTIMETER 3A £1470 P&PE£1.48 | 6-3V. 129V £6.85
103 7o sy eyl 2 o s o DE-1000v AC-1000V DC-100mA Res 150k0 aA £1877 PA&PE1.84 | P& PI0p.
104 20 = ki ‘gg 2_3 %(1) L 10000/V Bargain £7:20 P & P 62p VAT 8% %A' £2864 P&P£2-16 | BE3 100V line to
106 30 856 132 | 125 3-0 11.00 1-32 (120,000 ohnvV Multimater, mirror scale, Ranges | 1510150 so0nea taca boae | 4R JHOW €205
106 3.0 1141 150 | 123 40 12.52 1-8¢  |'AC/DC to 1000V, OC currents to 250mA. ¥ 090.45 | P & P 66p
107 6.0 1506 164 | 40 50 1584 164 |Resistance to 3 Mogs. 6% x 334" x 13| 173 Cene 3a rasogrg |BES 0-120v x 2
18 8.0 20-26 2.08 | 120 60 18.06 184 | £14.36 P&P £1.06 VAT 8%. 172 Tapped 3 Lty (IZOVor240l Screen
e 128 B elw g mE & iso e T ia BREOR e, i,
. 8. A 122 10-0 29.55 oA LATOR — Special Price S = £240 P & P 719
. 0A [0-200- a 5.0ECS )
MAINS 1SOLATORS (SCREENED) T s3I R ran 02 0Y: O-240ViCRpIRI-pRZRONA Solderless bread boarding LEA il
Pri 120/240V SEC 120/240V (C. Tapped) ATTEIHANSHE EMERE P1 s Dec 70 cont 0! [y ons- 2echICRS
Ref  VA(watts] g Blan | e A s FRAaE. ELECTROSIL TR4 5% £1.99/100 T Dec 208 contacts N Sooy (E1-0lES
- - ec "A' for I.C.s etc g ¥
o 2 sa0 pet) SYRLEE D Bl A0 2 401 098 ELECTRONIC CONSTRUCTION KIT U Dec "B for .Csetc reg9 | BES, PRI 0-220v
150 100 J 62 114 & ;50 0-115-200-220-240 !7,1312 ??5 Home electronics teacher. Start simply and { VAT 8% P & P 40p %‘fs“gggvg?%'\
151 200 11.16 1-50 87 500 0-115.200-220-240  10.95 1.g4 |Progress o a TRF radie or electronic organ. No [ ey cOLDERING IRONS P £1.00.
152 250 13.28 1-84 soldering, all parts included in presentation box. | jgw £3.75 Stand g1s2 | 8E7 0-110-120
X 84- 1000 0-115-200-220-240  18-76 2-08 [ Full instructions. £8.29 + VAT + 96p p&p. 3 o 220V_Pri 240V
E = oF 4 iR 2y 0% NN S
: 5 115 240 ez 04 3055 & P
158 150 2906 OA 73 3000 0-115-200-220-240 9.21 A {43mmx43mmPANEL METERS B2mmx78mm S P A
156 1000 3720 OA | s03 4000 010915.200290240 7645 OA | O-50uA 620  0-504A 670  Carriage oot PSERECTIEMNS  HiaEn 0-2408es
157 0 E13 QA | 575 5000 0.10115:200220.240 B350 _Oa | O-500A 595 O-200bA 670 65, ¥ o £100
a8 & SED AUTO TR -1m ] -1m ; A .
ie? e 0a | siov cablein & 15V USA 2 pinoaier | 030V 588  O-30V 670 VATEX | 4300 . o0 vk oA £140 Ref 30 240-240
*Pri 0-220-240 Sec 115 or 240V VA £ PaP Ref | VU Ind Edge 90mm 250ua £3.36 *500V PM 7A6 A £2.86 | Isolater 200VA
State volts required %2 5.95 0-90 gg\x }lélolnd-calov Edge 54mm x 14mm 1;:50u3 VAT 124% P & P 15p VAT 8%* § £4.20P & P 96p.
HIGH VOLTAGE ISOLATORS 773 114 VU Panel Ind 48mm x 46mm 250ua FSO h °
_Pimoozoveraooadoy | 10 18 i AW =¥1 Barrie Electronics Ltd:
B = pap. | 20 T s ow ' SEND ¥op STEAHES 3, THE MINORIES, LONDON EC3N 1BJ
R 810 rm hew 2788 o saw | FOR CATQE?GUE TELEPHONE: 01-488 3316/7/8
V. 2 176 oa %% 2Bl o ) [T AL KT ¢ A REST TUBE STATIONS: ALDGATE & LIVERPOOL ST
A E. Supplies........ccccocenuee s < A B O) Fladar........ B - et Hssmo SRR S — 8 P.K.G. Electronics ...... T T+ e T .....86
Adam Hall (P.E. Supplies) Fluke International.......... SRR m—— 16 Phonosonics

Aitken Bros ........cccccceennee
Alcon tnstruments Ltd ..
Arrow Electronics
Astra-Pak...............
Aura Sounds
Automated Homes.

Barrie Electronics
Bib Hi-Fi Accessories Ltd.

Birkett, J. ..
Boffin Projects
British National Radio &

Electronics School..........ccccccniniinniiinnin

Cambridge Kits
Cambridge Learning.
Calscope ....... —
Centurion Alarms
Chromasonic
Clef Products .
Codespeed
Computer Components (Teleplay)...
Crimson Elektrik..
Crofton Electronics -
C.R. Supply COoooriiiiiiiiiiiicciiie et

Display Electronics .......cccoceeceeiiiininnanns o
Dudley, John & Co.

Durrant Radio ...... - -
.................................................. 72

Dzuibas, M..

E.DA....
Electrovalue.

George Sales, David ..
Goldsmiths College.
Gould Instruments.. ;
Greenweld Electronics.........c.oooevionnannniiiinn. 6

H.L Audio..

Harversons.
Heathkit Ltd.......ccccooviiiiiiniiiiiiiiniiias 63
Highams Efectronic Communications Ltd

Hiykon Ltd ....
Home Radio..

I.C.S. Intertext.
I.L.P. Electronics.

J.W.B. Radio
Jones Electronics.

K & A Distributors ...........ccoovmmunniiniiienaenes e B
Kraimer [BVCO! .. ettt v .o i .

London Electronic College ..
Lord, Jeremy .,..ccccoooepnnnnn

Magna Electronics........
Maplin Electronic Supplies .
Marshall A. {London) Ltd.....
Metac .....
Micom ..
Micron R/C.
Mill Hilt Supplies....
Ministry of Defence ..
Modern Book Co....... oo ol o T s e - ..40

Norman Inskip ...... it . S T ... 83

Progressive Radio.
Proto Design
Proton Electronics.

Radio Component Specialists
Radio Exchange
Ramar Constructor Service..
R.S.T. Valve Mail Order...... J
Radio & T.V. Components ........
Saxon Entertainments ..

Science of Cambridge
Scientific Wire Co
Sentinel Supply..
Service Trading..
Solec Products
Solid State Security

Squire, Roger......... S ——
Stevensons Electronic Components

Swanley Electronics..........cccoceiine =

T.K. Electronics........c.cccoerevninninnane e .. . 8
TUAC..... =

Technomatic Ltd
Timetron .............
Tooley, Y. M. & I. B..
Trident Exhibitions ..

Vero Electronics.
Videotime Products

Watford El@Ctronics .........cccoveeeiiiineiieivenieennanne 3
West London Direct Supplies
Williamson Amplifiers..
Wilmslow Audio ........
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SIEMENS, PLESSEY, etc.

R E L AY MINIATURE RELAYS

RELAYS. WIDE RANGE OF A.C. and O.C. RELAYS
AVAILABLE trom stock. phone or write in your enquiries.

FT3 NEON FLASH TUBE

High intensity multr turn, high voltage. neon
glow. discharge tlash tube. Design for ignition 3
timing. etc. £1-50. P. & P. 25p_ (£1-89 inc. VAT).3 &5
for £3. P. & P. 50p {£3-78 \n¢c. VAT 8 P.)

—

—

RODENE UNISET

TYPE 71 TIMER

0-60 sec. 230V a.c. operation. Incor-
porating a lapsed time indicator and
repeat facilities. A precision motorised
timer ideal for process timing, photo-
raphy, welding, mixing, etc. Price £6
g. & P. 60p.

WHY PAY MORE?

MULTI RANGE METER Type MF15A a.c. d.c.
volts 10 - 50. 250, 500, 1000. Ma 0-5. 0-10,
0-100. Sensitivity 2000V. 24 range, diameter
133 by 93 by 46mm including test leads. Price
£7.00 plus 50p P. & P. {£8-10 Inc.VAT & P.)

[0

NM.S.

PARVALUX MOTOR TYPE SD2

12 volt, D.C. shunt H.P. Motor. Continuously rated 4.000
r.p.m. €10 P. & P. 75p (£11.61 inc. VAT). N.M.S.

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V Al Types
SHROUDED TYPE

GEARED MOTORS

100 r.p.m. 115ib.In. 110V, 50Hz. 2 8A,

single phase split capacitor motor

Immense power. Continuously rated

Totally enclosed. Fan coolsd in-tine

gearbox. Length 250mm._ Dia. t35mm. Spindle dia. 15 Smm
Length 145mm. Ex-equipment tested £12. Post £1 50 (£14-5(
inc. VAT & P.). Suitabie transtormer 230/240V operation £8.
Post 75p (19-45 inc. VAT & P )

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

METERS (New) — 90 mm DIAMETER
A.C. Amp., Type 6272.0-1A, 0-5A., 0-20A.

A.C. Volt. 0-150V., 0-300V.

D.C. Amp.. Type 65C5.0-2A.,0-10A., 0-20A.,

-y
D.C. Volt. 0-15V.. 0-30V.

All types £3.50 ea. + P. & P. 50p (£4-32 incl. VAT), except 0-50A.
0-100A. D.C.. price £6.00 + 50p. P. & P. (£6.94 incl. VAT).

NEW HEAVY DUTY SOLENOID. mfg.
by Magnetic Devices. 240V a.c. opera-
tion approx. 10ibs pull (intermittent
rating} at fths in. Price £4-00 P. & P.
BOp_g’tnt 98 inc. VAT & P). NM.S. i
A.C. SOLENOID pye ether type 176/2 '
240 AC. Approx 1ib at inch,
intermittent rating. Price £1 p&p 20p {£1-30 inc VAT + P).
WESTOOL TYPE MMS8 Model 2, 240V AC. Approx 13Ib pull
al'\i ‘isnch. Rating 1. Price £1-50 p&p 20p. (£1-84 inc VAT + P}

MINIATURE UNISELECTOR T
12 volt. 11-way, 4 bank {3 non-bridging )l_‘
1 homing), £2.50. =1
P. & P. 35p (£3-08 inc. VAT & P.). N.M.S.

240 A.C. SOLENOID OPERATED

FLUID VALVE

Rated 1 p.s.i. will handie up to 7 p.s.i. Forged brass

body, stainless steel core and sprin% 1 in. bsp.

inlet outlet, Precision made. British mtg.

PRICE £3.50 Post 50p (£4-32 inc. VAT & P). o
N.M

LT TRANSFORMERS

3‘1\‘871 5V at 3 amp (ex new equip) £2.50 P. & P. 50p {£3-24 inc.
13-0-13V at 1 amp £2.50 P. & P. 50p {£3-24 inc. VAT}
25-0-25V at 24 amp £4-50 P. & P. 75p (£5-67 inc. VAT & P.}
\%Qrvge\;/)uv/ 2V at 12 amp £18-50 P. & P. £1.90 (£22.03 inc.

0-6V/12V at 20 amp £14-70 P. & P. £1.50 (£17-50 inc. VAT}
0-12V at 20 amp or 0-24V at 10 amp £12.-00 P. & P. £1.50

GEARED MOTORS

«N.MS.
7# r.p.m. 20 Ibs inch approx. 5

1716v a.c. Reversible motor.

28 r.p.m. 20 lbs inch 4

115v a.c. Reversible motor.

7t r.p.m. 10 Ibs inch

115v a.c. Reversible motor.

All l;pes similar to above drawing. Price either type £4.75
p&p 75p. (€5-94 inc. VAT + p&p).

Supplied complete with transformer for 240v a.c. operation
£7-25 p&p £1.00(£8-91 inc. VAT + p&pl.

{£14-58 inc. VAT & P.)

0-6V/12v at 10 anvp £8.25P. & P. £1-25 {£10-26 inc. VAT)
0-6V/12V/17V/18V/20V at 20 amp £18.00 P. & P. £1.50
{£22-10 inc. VAT & P.}

CROUZET 230/240V AC 2RPM synchronous geared motor.
£2.90 p&p 30p. (€£3-45 inc| VAT) {quantity discount available.}
HAYDON 230/240V AC. 1RPM synchronous geared motor.
£2.90 p&p 30p. {£3-45 incl VAT + P} N.M.S.

0~l(:V/1 7V/18V at 10 amp £10:50 P. & P. £1-50 (£12:96 inc.
VAT
Other types in stock; phone for enquiries or send sae for leaflet.
HY-LIGHT STROBE KIT MK IV
Latest type Xenon white light flash tube. Sofid state

timing and triggering circuit 230/240V a.c. operation.
Designed for farger rooms, halls. etc. Speed bl

FRACMO GEARED MOTOR
56 r.p.m., 50ib.in. 240V a.c. 50Hz,0-7 '
amp. sharpiength 35mm, dia. 16mm,
weight é kilos 600 grammes. Price £15 00

P.&P. £1.50(£17 82).
N.MS.

1-20 t.p.s. Light output greater than many {so calied 4
Joule) strobes. Price £19-00. Post £1 {£21-60 incl. VAT
& P.}. Specially designed case and reftector for Hy-Light
£8-80. Post £1 (£10-58 inc. VAT & F }

PARVALUX GEARED MOTOR

230/240V A.C. 30 rpm 50tbs inch. Price £15-00 P. & P. £1.50
{€17-82 inc. VAT). N.M.S.

XENON FLASHGUN
TUBES

Range available from stock

PARVALUX GEARED MOTOR

230/250V a.c. 500 rpm, 3§lbs inch. 2 right angled spindles
£11.00P & P £1.00{£12.96inc. VAT & P.).

N.M.S.

S A E for details

ULTRA VIOLET BLACK LIGHT

FLUORESCENT TUBES

4ft. 40 watt £8.70 (callers only) 2ft. 20 watt £6.20. Post 75p.
{£7.51 inc VAT + P) (For use in stan bi-pin fittings} Miri 12 in.
8 watt £2.80. Post 35p. (£3.40 inc VAT + P}). 9 in. 6 watt £2.25

CITENCO 19 RPM

FHP motor type C 7333/15 220,240V a.c. 19
r.p.m. reversible motor. torque 14 5 kg.
gear ratio 144~ Brand new incl
capacitors. our price £14:25. P & P. €1 25
{€£16-20 inc VAT & P}

N.M.S.

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 67, 9% or 12" tube 230V AC op
£3.50. Post 45p. {£4.27 inc VAT + P). Also available for 12V
OC op £3.50. Post 45p. (£4.27 inc VAT + P).

400 watt UV lamp and ballast complete £31.50. Post £3.
{£37.26 Inc VAT + P). 400 watt UV lamp only £11.25. Post

FRACMO MOTOR

1400 rpm H.P. 45 continuously rated 115V a.c., fitted with anti-
vibration cradle mounting. Supplied complete with transformer
for 230/240V a.c. op. £10-00P. & P.£1-00{£11-88inc. VA;%APS‘)

£1.20(£13.45inc VAT + P).

MICRO SWITCHES
Sub min Honeywaell roller m/s type 3115m 9061
10 for £2-50 post paid.

C/0. Mfg. by Unimax

LEVER QPERATED 20 2mp: !
USA. 10 for P. & P. 50p (min. order 1D}

£4,
(£4-86 inc. VAT).
D.P. C/O lever m/switch mfg. by Cherry Co. USA. Precious meta)
low resistance contacts. 10 for £2-28 P. & P. 30p. Total inc, VAT

MERCURY SWITCH
Size 27mm x 5mm, 10 for £5.00
{inc VAT £5.72) min quantity 10.

£3.02 (min. 10).

VORTEX BLOWER AND VACUUM UNIT

Dynamically balanced totaily en- ’
closed 9in rotor with max air ,
delivery of 1 5 cubic metres per
min Max static pressure 600mm
W G Suction o7 blow from 2 side-
by-side 37mm tD circular aper-
tures fitted 1o base of untt Power-
tul continuously rated 115V a.c
motor mountsd on alloy base with
txing facihties Dimensions
length 22¢m = width 25¢m
height 25cm These units are ex equipment but have had
minimum use Fully tested prior to despatch Price £12 -
£1 50 P & P (£14-58 inc VAT & P
Surtable transformer for 230 240V ac £6 -
nc VAT & P

£1P &P |£7-56

SQUAD LIGHT

A new conception in light
control. Four channels each
capable of handling 750 watts o =N 3

of spotlights, floodlights or dozens of small mains lamps. Seven
programs all speed controlled plus flash modulation, effectively

12V DC GEARED MOTOR

Precision built miniature motor 6/12V DC operation. Incredibly
powerful for size.

Approx. speed at  6v 80 rpm 40 ma.
Approx. speed at  9v 100 rpm 50 ma.
Approx. speed at 12v 140 rpm 60 ma.
Size 27mm dia. 38mm Ienglh weight

1gram. Drive spindie
5mm x 2mm dia. Price £2-50 post paid

55
(£2-70 inc. VAT).. N.M.S.

8iving 14 different displays. Makes sound-to-light h
ompletely electrically and mechanically noise free.

S.A.E. {Foalscap) for further details.

Price £60-00 p&p 70p (£65-61 inc. VAT + P),

100
./3.5k0Q)
Black, Silver, Skirted knob calibrated in Nos. 1-9 1iin.

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

S A E (foolscap) tor details
Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous

enamel embedded winding heavy duty

brush assembi ,continuouslg rated.

25 WATT 10/25/50/100/150/250/500/ 1k£)/

1.5k(), £2.40. Post 20p (£2-81 inc. VAT & P.J.

50 WATT 2500 £2.90. Post 25p (£3-40 inc. VAT & P.).
WATT 1/5/10/25/50/100/250/500/1kQ/1-5k€/2 -5k

£5-90 p & p 35p (£6-75 inc VAT}.

ROTARY VACUUM
AIR COMPRESSOR
& PUMP

Carbon Vane oil-less.  100/115V.
AC. 1/12 h.p. motor 50/60 cycle
2875/3450 rpm. " vacuum
1:25 ef.m. 10 p.s.i. (approx. figures) mfr. by Gast Co. Fraction of
maker's price. g‘l 4-00E. &g. 1:00 (Total: £16-20 inclus. VAT).
Suitable Transformer £3-50 p. & p. 50p. (Total: £3-78 incius.
VAT} N.M.S.

BLOWER VACUUM PUMP

English Electrlc 3 phase AC motor 220/250V. Or 380/440V,
1,425 r.p.m. } h.p. continuously rated. Direct coupled to William
Aliday & Co Alcosa carbon vein blower/vacuum pump 0.9 cfm
8.HG. Price £22 p&p £2 {£25-92 inc VAT + p} N.M.S.

dia. brass bush. Ideal for above Rheostats 24p each.

SPECIAL OFFER
BERCO type L. RHEOSTAT
85 ohm 300 watt 1.86 amp. £7-50 p. & p. 50p. (Total: £8-64
inclus. V.A.T.L. N.M.S.

CENTRIFUGAL BLOWER

Smith type FFB

022 220/240V A.C. Aperture
10 x 43cm overall size 16 x 14cm. Price
£375 P. & P. 75p. linc. VAT £4.86).
Other types available. S.A.E. for details

N.M.S.

24 volt. D.C. BLOWER UNIT

Precision 24 volt. D.C. -8 amp Blower that works well on 12V
-4 amp D.C. Producing 30 cu.ft. min at normal air pressure.
£4.50 P, & P. 75p {inc. VAT £5.61). N.M.S.

INSULATION TESTERS NEW!
Testto! E E Spec Rugged metal construc-
tion  su.lable for bench or held wurk
constant speed clutch Swze L 8in W 4in

H 6in weight 6lb, 500V. 500 megohms. £49.
Post BOp {£53-78 inc. VAT & P.). 1.000V
1,000M(2, £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 588
Phone 01-995 1560

Showroom open Mon.-Fri.

Wida range ul AC and DC ralayy svasiable
from stock  Phane ne write in your
anquines.

RELAYS

230/240V A.C. Relays: Arrow 2 ¢/0. 15 amp £1.50 (€£1.84 inc.
VAT & P},

T.£.C. open type 3 c/o. 10 amp £1.10 (£1.40 inc. VAT & P}.
Omoron or Keyswitch 1 ¢/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 ¢/o 7 amp octal base. £1.00 {€£1.30inc.

Time switch

Venner Type ERD Time switch 200/250V a.c.
30 amp contact 2 or/2 off every 24 hrs. at any
manuaﬁy pre-set time. 36 hour Spring Reserve
and day omitting device. Built to highest Elec-

tricity Board  specification. Price £7-75.
P. & P. 75p (£9-18).
R.&T.

SANGAMO WESTON TIME SWITCH

Type S251 200/250V. ac. 2 on/2 off every 24 hours. 20
amps contacts with override switch dia. 4 x 3 price £6-50 I & P.
50p inc. VAT £7-56. Also avaifable with Solar dial.

R.&T.

VAT & P). Sealed 12V 2 ¢/o 7 amp octal base. £1.25 (£1.56 inc.
VAT & P). Sealed 12V 3 ¢/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. e

Yet another outstanding offer.
IMFD 600V Dubilier wire ended capacitors,

10 for £1-50 p&p 50p. (£2-16 inc VAT + p&p} (Min 10}  N.M.&.

ULther types available — phone for details.

Diamond H heavy duty A.C. relay 230/240V a.c., two C/O
p&p 50p. {£3.24 iréc
N.M.S.

contacts 25 amps res at 250 a.c. £2.50
VAT + p&p) Special base 50p.

VAT

230V a.c. FAN ASSEMBLY.

Powerful continuously rated a.c. motor
complete with 5§ blade 6}in. Aluminium
fan. Price £3-00. P. & P. 65p (£3.94). N.M.S.

&

AT CURRENT RATE MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE OF

KEY:
N.M.S. New Manufacturers Surplus
T Reconditioned and Tested

GOODS INCLUDING POSTAGE UNLESS
OTHERWISE STATED.

SERVICE
TRADING CO.

ACCOUNT CUSTOMERS MIN. ORDER £10-00

Personal callers only Open Saturdays
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LONDON WC2H 7JJ
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£100. Full specification in our catalogue.

Add-op bass pedal unit for org: Has excellent bass gutiar
stop for guitarists accompani— =it. Specification in our
catalogue.

RARPLIF

ELECTRONIC SUPPLIESLTD

All mailto:-
P.O.Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155.

Shop: 284 London Road,
Westcliff-on-Sea, Essex.

(Closed on Monday).

Telephone: Southend (0702) 554155.

A massive new catalogue
fromMaphn that's even
mgger and better than
before It youeverbuy
etectronic components,
thisis the one
catalogue you must

not be without

Over 280 pages

some 1n full colour

-it's acomprehensive
guide toelectronic
components with
hundreds ot
pholographs and
sltustrations and page
after page

of invaluable data

RUEPLR

[ARRRN]
Our bi-monthly ') |'|'|'|'|.|"
newsletter contains 1 ‘ ' l t ' 1el
l guaranteedprices
special ofters and
al the latest
news fromMaptin
A 63-key ASCII keyboard wif
memory and microprocessor interface.
catalogue

This superb organ - build the first working section for just over

4
The 3800 synthesiser huild it yourself at a fraction of the cle"
of one ready-made with this specification. Full details in wa
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Touch operated rhythm generator, the ‘Dr
tion details 25p. {Leaflet MESA49).
‘catalogue.

A wide range of disco accessories at marvellous prices. Our
catalogue has all the details.

Post this coupon now for your copy of our
1979-80 catalogue price 75p.

Please send me a copy of your 280 page catalogue l

as soonasitis published (8th Jan. 1979).1enclose
75p but understand thatif am not completely
satisfied | may return the catalogue to you within
14 days and have my 75p refundedimmediately.
Ityou live outside U K. send £1or ten International
Reply Coupons.

NAME

ADDRESS

P.E.5/79.




