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RETURN

OF POST MAIL ORDER SERVICE

R.CS. 10 WATT

AMPLIFIER KIT

Thie kit is suitable for record players, tape play back,
guitars, electronicinstruments orsmall P.A.systems.
Tswo versions are available. A mono kit or a stereo
kit. The mono kit uses 13 semiconductors. The
stereo kit uses 22 gemiconductors with printed {ront
panel and volume, bass and treble controls. Spec.
10W output into B ohms. 7W into 15 ohms. Res-
ponse 20¢/s to 30kefs. input 100M.V. high imp.
Bize 94in % 3in ¥ 2in. A /C mainr operatel.

uro £41-25 2 £18 1

Easy to buiid.  Full instructions supplied.

Ribbed cone.  Large ceramic
magnet. 50-16,000 c/s. Bass
resonance  §b cfs. 10W.

16 ohm impedance. £4.5°
MAINS TRANSFORMERS L% Post

260-0-260V 70mA, 6-3, 2A £2.95
260-0-260 80m A, 6:3V 3-5A,6:3V 1A or b\ 24 £4-60
360-0-350 80mA, 6-3V 3-54, 6:3V 1A or 5V 24 £5:80
300-0-300 120mA. 6-3\" 4A C.T.. 63\ 24 £7:00
220V 46mA, 6:3V 24 £1-75p
HEATER TRANS, 6-:3V 34, £1.45 4 amp. 95p
GENERAL PURPOSE LOW VOLTAGE.

Tapped outputs at 24 3,4, 5, 6, 8. 9, 10, 12, 16 18,
24 and 30V 4-60
1A 6,8,10,12, 16, 18, 20, 24, 30, 36, 40, 48, 6014 60
24, 6 8 12.12,16 18 20, 24, 30, 36, 40, 48, 60 £7-00
JA, G, 8,10,12, 16,18, 20, 24. 30, 36, 40, 48, 80 £8:70
5A,6,8,10,12,16,18, 20,24, 30, 36, 40, 48, 60£11.25
5, 8,10, 16V 1A 22. 6-0-6V 500mA £1. 9V 1A £1
12V 300mA £1. 12V [00mA £1. 12V 750mA £1.
40V 2A tapped 10V or 30V £2.95. 20V 3A £2.
40V 24 £2:95. 80V 6A + 34V 24 ct. £3°75.
20-0-20V 1A 22, .30V 1}A £1-75. 20\' 14 21°80.
80V, 40V, 20V or 20-0-20V, 1A £3'5

AUTO TRABSFORMEES 115V lo 230\ or 230V
to 1156V 160W £5; 2650W £6: 400W £7; 500W £8.
CHARGER TRANSFORMEES Input 200/250V
for 6 or 12V 13A £2:75; 4A £4:60.
I‘ULL“‘AVEBRIDGECH ARGER RECTIFIERS:
6 or 12V outputs 1{A 40p; 2A 55p; 4A 85p,

R.C.S. STABILISED POWER PACK KIT
Allpartsincluding printed circuit and instructions to
build this unit. Voltages available: 6V, 75V, 9V,
12V, Up to 100mA output. £2.95 Post
Please state voltage required. 48p.

R.C.S. STEREO FM TUNER

This completels cased mains powered Hi-Fi
Tuner with brushed aluminiumfaciais British £27.5°
made using the latest circuitry. Bargain. Post 45p

Kuba Stereo Tuner/Amplifier Chassis, Brand new £33°50,

BAKER MAJOR 12 £1495

Post £1-00

30-14,600 cfs. 12In double
eone, woofer and tweeter cone
together with a BAKER
ceramic  magnet  assembly
having a flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 ¢/a. Rated 25W.
NOTE: 4 or 8 or 16 obms
must be stated.

Module kit, 30-17,000 c/s
with tweeter, crossover, baffle
and instructions,

Mrtiontraiea . £18:95
Please state 4 or 8 or 16 obms. Post £1-60

“BIG SOUND”
BAKER SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.

As used by leading groups and discos
Useful response 30-13,000 c/s.

Bass Resonance 55 cfa.

oy > £11+95

4, 8 or 16 ohims.
Posk £1

s o £]13°95

4, 8 or 16 ohms.
Post £1

GROUP 50/12in 5

60W 8 or 16 ohms 4
with aluminium

presence dome. Post £1-6¢

o 0 £24°95

8 or 16 ohms.
Post £1:60

Disco, Group+PA Cabinets in stock.

Send for Leaflet. Cabinet Fittings,
Handles. Corners, Feet, Covering
Material all in stock.

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR
MIXER AMPLIFIER
Ideal for Groups, Disco, P.A. ;md Munlcnl Instruments.
4 inputs speech and music, 4w

mixing. Output 4/8/16 ohm.a.c. Mams £6 Carr.
Separate treble nnd ba-s controls, £1-50
50 watt model £

NEW ‘DISCO 100 WATT' £§2
ALL TRANSBISTOR AMPLIFIER CHABSIS
2 inputs. 4 outputs separate volume treble Carr. £1

and bass controle. Ideal disco or slave amplifier ehassis.
BLACK CARRYING CABINET AVAILABLE £9.

PW SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.B. printed circuit.
Three 1.000W channels, As  featured in
Practical Wireless. £ I 4.00 CABINET extra £3.

GOODMANS CONE TWEETER

18,000 ¢/s. 25W 8 chm, Price
ELL 5in. mid range 25W £4'85, £3.25

E.M.1.13 X 8 in. 25W Bass Unit £8'50

BARGAIN 3W AMPLIFIER. 4 Transistor
Push-Pull Ready bullt with volume, treble and £3.95
bass controls. 18 volt battery operated.

WAFER HEATING ELEMENTS

Size 107 %8} x Ain. Operating voltage 200/250V
a.¢.250W approx, Suitable for Heating Pads, Food
‘Warmers, Convector Heat etc. Must beclamp
between two sheets of mctal or asbestos.

oNLY 40p EACH (FOUR FOR £150)
ALL POST PAID—Discounts for quaatity.

E.M.I. X 8in ‘
SPEAKER SALE!

*®

With twecter, And .
cr;ssov:i? t,'1r0“'_An £5 95

State 3 or 8 ohm. i 'y
Asillustrated. Post 45p ’ S
ISW model £8:50

8 ohms. Post 65p

20W model £9-50

4 or 8 or 15 ohms. Post 63p

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Professional niodei. Four inputs. Treble, Bass, Master
Volume Controls. Idealdisco, P.A. or groups. £85
8.A.E. for detalls. 5 speaker outputs.
3 or 8 or 15 ohm. 100V line to order.
Suitable carrying case £16.50.

LOW VOLTAGE ELECTROLYTICS
2.4, 5,8, 16, 25. 30, 50, 100, 200mF 15V 10p.

500mF 12V 15p; 45V 20p; 60V 30p

1000mF 12\ 17p; 25% 35p; GOV 47p; 100V 70p.
2000mF 6V 25p; 25\ 42p; 50V 57p

2300F 50V 62p; 3000my 25\’ 47p; GOV 65p.
4900m 100V £1-60.

4700m} 63V £)-20,

5000mF 6V 25p; 12V d2p; 25V 75p; 35V 85p.
COLLARO GRAM MOTOR 120V 75
GEAR BOX 5:1 95p. P

PHILIPS GRAM MOTOR 6§ VOLT A.C. £I°50

plus £2-50 carr.

BSR HI-FI AUTOCHANGER

Plays 12in, 10in or 7in records
Auto or Manual. A high-
quality unit backed by BSR
reliability with 12 months’
guarantee. A.c.200/250V.
Bize 13} 11%in.

Above motor board 33in.
Below motor board 24in.
With STEREO/MONO
CARTRIDGE.

Single Player version £13:50.

All Post 73p
DE-LUXE AUTOCHANGER Balanced Arm £17-50
GARRARD MINICHANGER Bize 12 x 8in £8'95

BSR P128 with Ceramic Cartridge £19°50
PORTABLE PLAYER CABINET £4-50
Post a0p.

Modern design. 8ize 16in<15in < 7in rexine
covered. Largefront grille. Hinged lid. Chromc
fittings. Motor board eut for Garrard or BSR deck.

‘B'—20%in
33n, £3-26.

g. 2%in sides,
in, £1.15;
3m 87p;

R.C.S. DISCO DECK
Baseplate. 8ize 11in » 8tin. Turntable. Size 7in
diameter. A.c. mains. 220/250V.

With P.V.C.Cover. Cutoutfor most £6.50
Silver grey finisb.

Model ““A™. Size 12} ~ 147 - 7iin.

Extra Large Plinth and Cover. For transcription decks.
fize 20 x 17} X 9in. uncut hoard. Callers only £18°50.
Sizes: 'A’'—14iin v 124in - 4}in, £2-50.

12%in ~ 44in, £3. ‘C—173in < 133in

'E'—19in X 143in X 4}in, £3:50.

Ideal for record decks, tape decks, ete. Post 75p.
HIGH QUALITY—BRITISH MADE

A high quality loudspeaker,.

ite remarkable low cone

reproduction of the deepest

bass, Fitted with a special

tweeter cone resulting in full

range reproduction with

upper register.

Bass Resonance 25 ¢fs

Useful response 20-17,000 c/e

8 or 16 ohms models.

12in 35 watts

bighpower. ElectricGuitars,

public address, rqulu -speaker

Ideal for Hi-F1 and Disco-

theques.

Flux Dcnsity 15,000 gauss

Useful response 2-:—16 000 cfs

£20°95 =

15in model 45 watts £14 95, Post £1-60

8in 4in, 70p; 8in - 6in, 90p; 10in i

14in X 9in, £1.50; 16in < 6in, £1+45; 12in >
ALUMINIUM PANELS, 18 s.w.g. 6in x 4in, 15p; 8in x 6in,
25p; 10in v 7in, 30p; 12in »5in, 30p; 12in x8in, 40p;
16in v 10in, 75p.

ALUMINIUM ANGLE BRACKET, 6in X Jin « jin, 15p.

q -
Fitted with auto stop, stereo/compat. cartridge.
8 speeds plays all size records. £6 .95 2on
Two for £13. ‘Post 76p. 45p
B.8.R.or Garrard decks.
Model " B". Size 16 x 133 » 7in. £7:50. Den
TINTED PLASTIC COVERS ONLY
‘D'—163in v 14In - din, £3.50.
12in 25 watts
resonance ensures clear
copper drive and concentric
remarkable efficiency in the
Flux Density 16,500 gauss
£2195 @
£1-60
A fuil range reproducer for
systems, electnc organs.
Bass Resonance 30 ¢fs
8 or 16 ohms modcla.
BLANK ALUMINIUM CHASSIS, 18 s.w,
16in v 10in, £1:70, 12in X 8in, £1-35.
16in » 6in, 45p; 14in - 9in, 50p; 12in X 12in, 55P;
ALUMINIUM BOXES, MANY SIZES IN STOCK.

RADIO COMPONENT SPEGIALISTS

Minimum post 30p,

Access and Barclaycard Welcome.

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Wed. 9—1I Sat. 9—5 (Closed for lunch 1.15—2.36)
Radio Books and Components Lists (0p.

Rail Selhurst, Tel. 01-684 1665
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CONSTRUCTIONAL PROJECTS
SOUND TO LIGHT CONVERTER by M. Hadley

A three channel unit which is simple and cheap to build. Mains interference is negligible as

zero voltage switching is used

CAR LIGHTS REMINDER by D. J. Saunders
Gives audible warning of lights left on

TV SPORTCENTRE by A. M. Marshall
A versatile games unit for your TV

ELECTRONIC DIE by G. Jones
Features touch operation, a novel counter and |.e.d. display

GENERAL FEATURES

MICROPROCESSORS EXPLAINED—4 by R. W. Coles
Peripheral chips: memories

HANDLING CMOS DEVICES by L. J. Gallace & H. L. Pujol
The physics of breakdown in CMOS devices and simple rules-on how to avoid it

INGENUITY UNLIMITED
Night Light Latch—Fluorescent Light Inverter—'*Trimphone' Warbier—
Seven Segment Weekdays

NEWS AND COMMENT

EDITORIAL—Not Totally Binding

NEWS BRIEFS

Bionic Voice—IERE Secretary

SPACEWATCH by Frank W. Hyde

Shuttle Trials—Uranus Rings—dJupiter—Black Cloud

INTERCEPT JUNIOR REVIEWED by R. W. Coles

A user's experience of this microprocessor development and tutorial system

POINTS ARISING
Low Cost Radio Control system—Autowah-—Random Number Games Machine

READOUT
A selection of readers’ letters

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

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

Our July issue will be on sale Friday, June 10, 1977
(for details of contents see page 425)
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© IPC Magazines Limited 1977. Copyright in all drawings, photographs and articles published in PRACTICAL
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We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
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VALVE MAIL ORDER CO.
Climax House
159 Fallsbrook Road, London SW 16 6ED
SPECIAL EXPRESS MAIL ORDER SERVICE
4p £p 2p 2p £p
IN21 075 | AF181  0.80 | BY213 025 | 0AZ204 0.85 | XB121 043

1N23 03§ Alflss 1:80 | Byz1o 0.45 ( OAZ205 048 | Z8170 0.10
IN85  o.88 | AFZ11 280 | gyoyy  g.45 | OAZ206 o0-85 | 28271 0-20

FAIRCHILD TIMEBAND DIGITAL ALARM CLOCK

INISS 060 Afyno O.dp | BYZIz 040 | 0AZINT 06| 755 O
IN266  0-50 | ABY29 048 | BYZ13  0.42 | OAZ208 040 | 57y397 g.10
IN645 016 | ABY36 025 | BYZ1o® 1.85 | 0AZ209 040 | 727108 0-10 Model C500
1N725A 020 { ASY50 0:30 | BYZ16 0.60 | OAZ210 0-85 | ZTX300 0-12
1INol4 0.0 | ABY51  0-40 | BZYB8 012 | 0AZ211 0.85 | ZTX304 0.22 -
1IN4007 0-11 | ABYE3 020 | C111 0-85 | 0AZ222 0.45 | ZTX500 0-12
18113 oo | ASYSS 020 | CRsyos ods | 042223 045 | ZTXES 024 inclusive
1820a 083 | AGyes 0.3 | CRSIMD 080 s FEL
A 0AZ3242 O

26971 100 [ AsZ21  l.op | €848 180 INTEGRATED
2G381 022 | ABZ23 076 | C8loB  3.50 0AZ244 025 | OYROUITS WAKE UP TO TIMEBAND !

AU113 170 | DD000  0-15 | OAZ248 0:15 | 7490 018 Precise TIi 9. Can be 8y to the exact second. Alarm accuracy
26414 0-80 | Yuu 150 | DD00s  0-15 | 0AZ290  0-88 7 1 to the exact minute. Constant display of hours, minutes and second dot. At the
26417 025 | Bo1o7 014 | DD00G  0.26 401 018 touch of a button—iast Minute Digit and Seconds. Solki State reliability and silent
IN404 0-40 0Cls 1-85 | 7402 0:16 running. Nine minute snooze teaturs, repeated for up 10 an hour, 12 Hour Clock.

BC108 014 | DDO07  0-40 | oCl67  1-00 | 7403 0-16 24 Hour Alarm. AM/PM indicator, Alarm On Indicator, Mains Fallure indicator.
2N697 0-17 | BC109 015 ( DD008  0-88 | oC22 2.00 | 7404 028 Snooze/Seconds button on top; Fast and Slow Set buttons, Alarm Time Display
ING69S 0-80 | BC113 0-15 GD3 0.88 | 0C23 2.85 | 7405 0-22 button and Atarm On/Off switch at rear. Long life §in L.E.D. display. Contemporary

aN706 o1 | BO116 020 [ D% 010 | 0G24 .98 | 7400 0.42 styling. Helght 34in, width 34in, depth 3}in. BLACK OR WHITE.

[ BC116 020 | G 25 | 0C25 0.8 | 7407 0-42
’“;82‘ gi: BCHiGA 088 | Gpio 8-’1’3 0C26  0-80 | 7408 028
’N7 o 0.40 BC118 080 | aEr)02 .50 | OC28 0.76 | 7409 0.28 N Ew
. ofs|BCIl 020 GErios o85|0C20 075 (7410 018
JNILo1 ogs |BC128 020 GErirs 085 |0C30 0o | 741 028 IBICO QUARTZ ANALOGUE WATC
Nl 0% |BClas 085 | Grriig 9.8 | 0C3s 075 | 7412 0-30 N Lstost Swiss technol N
aN1132  0-28 | BC126 025 | oRT115 1.80 | 0C36 0.78 | 7412 0-36 MR T
IN1302 020 |BC1e0 085 | GETije 160 | OCA1 0.5 | 7418 036 Stepping Motor (don't settie for anything (ass).
3N1%03 049 |BCI4T 010 | GETizo 050 | OCe2 080 | 7417 0-86 Electronic Second Corractor for preciss synchronisation,
3N1304 046 | BCI48  0-08 | arra7o 0.30 | 0C43 1.00 | 7420 0-18 High speed siteration of Time.and Calendar.
2N1305 0-45 | BCl4n 0-10 GETS75 1.00 | 0C44 0.45 | 7422 0-25 Tritium night-time itlumination.
2N1306 080 | goygr g OGN 0.7 | 7423 037 Mineral Glass face.
;giggg g:g HGIES 010 g:::gg :.g: oG 045 | 7425 0.37 1\:lhllev mm;m to Ir:frea atmospheres (100 feet}
. . i ree yoar battery lite,
0C4sy 018 | 7427 037 MODEL 700 ANALOGUE. ONLY £34+50

aN2147 120 | BC160 088 | qppagy 1.0 | ocds’  0.27 | 7428 0-40

3N3148 1.20 | BC169 018 o
aN2218 028 | BCY31 080 GET885 085 | 0C87 0-80 ;:gg ggg Casio CO-1. Quartz clock, Alarm, Stopwatch, Csiculator 12995
aN2319 0-25 | BCy32 1.00 | OEX44 0-08 0Cs8 0:60 ek 087 NEW low cost Timeband LCD. Model 441. Round metsl watch on strap.
aN2369A 0-26 | BCY3s 9.70 | GEX45/1 0.85 | 9C89 0.60 | 743 3 Battery hatch, Free replacement battery £19-95
5 £ 0C686 0.50 | 7437 0-87 Choose trom over 30 watches, Solar Powerad watches. Digital car clock. SEND 10p
jal” Lo\ movss 07| omcon ods |Oclo  ods|Ti b7 FaR aUR HLGFTANTED CATALJuR
: g J3M -6 - 0-2!
3N2646  0-80 | BCY39  1-80 GJ4M 088 gg;; gf: 7441AN  0.92 Prices include VAT, P, & P, Access, Barclaycard, C.0.D. welcome, or: Send chequs,
aN2904 025 | BCcydo 1.26 GIEM 0-65 | 0C73 0.75 | 7442 0:79 P.0. to:
2N2906 022 | BCY42 0.30 0CT4 0.45 | 7450 0-18
3§3321 8'% BCYT0 g.gg gnlu o~:: 91 o:go | 7481 016 Dept. P.E., 19/21 Fitzroy Street
AN Y . BCY71 3 G1005 0 6 o 7483 018 TE MPU
2N2925 016 | BCZ10  0-60 | Hel0oA 040 | gors  odg| 7464 016 Cambridge, CB1 1EH
::gg:g s%: I}D{Ql {.25 MJIE310 042 | 0G78 0.45 | 7460 018 Tel. 0223 312866
-85 | BD123 150 45 | 7470 0.36
aN3055 060 | BDl2¢ 0.75 | MIES20 0-60 | OCT0 048 | 75n)  Or
aN3S702 0-18 | pDY1: 1.45 { MIE2955 1.85 0C8IM  0.20 | 7473 0-41
IN3705 018 | BF115  0-20 [ MJE3066 0-78 [ oCg1Dym 0-18 | 7474 0-42
N3706 013 | BF167 080 | MpFlo2 040 | 0CBIZ 1o | 7476 068
INST0T 018 [ BEITS 085 | Mppgy guap | 0Caz 078 | 7470 0dE
2N3709 012 | pF181 0-80 0C82D  0.85 | 7480 0-80

aNs710 018 | pF1g .30 | MPF104 0-40 .55 | 7482 0-87
aN3711 018 | BFlss  0-30 | MPFlos o-d0 | 933 D80 ls g
gﬁiggg g~gz g;}gg 3}8 NEG660 042 | 0C114  0-38 ;434 1~23
. T ‘10 | NKT129 0-80 | 0C122 135 | 7486 0
3N5027  0-88 | BF196 012 | NKT211 0.48 | 0C128 i'gs 7490 058 S°Sm5.',§sg%%"$ﬁ'?o
28301 075 | Bragl 0.8 | NKT213 06 (OCIS Lo | 7403AN 370 YTHE LAST NOTI
28304 5.;5 BF898 0.8 | NKT216 0-60 ocl4o 150 | 74 T ASTN
28501 75 X NKT218 045 7 -
BFX12 035 . 494 0-80
18703 L80! ppx1s o35 | NKT219 038 e b 765 0-80
40261 081 | BFx29 o0.28 | NKT222 050 | OC171 050 | 7496 0-98
AA129 0185 | BFX30 0-28 | NKT224 0-28 i
AAZ12 078 | BFx35 0.8 | NKT251 o-24 | OC20
AAZLS 018 | ppyes g0 | NKT271 0-20 | 0C202 :':g 74110 058
4C107  0.75 | BFX84  0-24 NKT273 0-20 i 74111 0-86

AC126  0.86 | BFXas 0.g8 | NKT275
AC127 028 | BFXss 0.gs | NKT217 o0 | 00300 110 Ju0 ) yeg
AC128 022 | prxsy o.25 | NKT278 l.oo ) OCZ08 160 1
AC187 026 | piien gy | NKT301 186 90207 1-00) 7555 .00

aey AN ¥ | 0C460 020 :
ACY17 088 |BFYl0 0g0 | NKT4 100 | g g | 24141 000
ACY16 0.6 | BFY11 0.50 | NKT403 100 | OCP71 125774150  1.78
ACY1S 056 | BFY17 0.40 | NET404 125 | ORP12 080 | 745, .00

ACY20 0.5 .50 | NET678 0-30  ORPG0 068 | 74155 5.
ACY21  0-55 g,‘:ﬁi o4 | NKT713 0@ [ORPSL 08| 745 P00
AcY22 036 | DEXOR M| Npmogy ogg | 8X68 180|748 100

ACY28 025 | BFY4L  1.00 | OAS ElE T so
ACY39 100 | BFY50 0.21 | 0A6 o5 | SXe3b 080 | T4 187
ACY10 055 | gpys1  og1 | OA&7 010 [ SX660 150 | Fedt o
ACY41 056 0A70 015 | SX641 095 (7494  1.pg
BFY52 028
ACY4s  05%| pEvss ozs |OA71 00| SXG4Z 18019410 200
AD14s  0.65 | BFYed 045 [0A73 15| BX6dd 08574101 200 ; i
AD181 045 | BFYso g1 | OA74 015 | BXS45 085 5::% b At last you can enjoy the benefit of high quality TV sound. This unit
AD162 045 | praco 040 | OA79 02 | TIC4S 030 | 74158 30 offers a high fidelity alternative o the audio stage of a TV set and is
AF106 035 | Bgxo7 0.08 | 0AB1  0.15 | Y18/30P 1.50 | odi0n .10 completely independent. The 4-channel push-button Varicap tuner
AF114 085 | povion 0.0 | OABS 0.18 | V30/201F 1-50 { 74304 .20 picks up a UHF signal direct from the aerial, the output being
::H: 8::: BSX76  0-20 | OAS6 0.15 | V60/201 050 | 74197 20 suitable for teeding through most hi-fi systems,
RET17 STOIGE | BSyet - oiss | 090 0.07 | V60/201P 1-80 ;ﬁgg g:z; SPEC: INPUT: 10uv. Tyr. for 26dB quieting OUTPUT: 100mV.
AF1I8 075 | BSY27 0.3 | DA91 | Xalol 010 (5-pin DIN) LED tuning indicator.
AFlls 020 5 .50 | OA95 XA102 OB | pruoin oo s Frequency meter.
AF124 o0 | BSYS 0604 Lo XAISL 016 | L8 0 Sogke
AF125 0.3 | BSYSSA 0-20 | 5,04y XAL52 015 | g pin DIL 015 £36-95 + 12;% VAT (Order code 991-928)

0-25 | 14 pin DIL

AF127 030 | BTY42 092 | 0A2]) XAi162 0.2 0. ;

AF139  0.40 | BY100  9.45 | OAZ200 XB101 048 | 14 pin DIL 1§ Overseas orders—add 15% for P. & P. All items offered for sale
0.1

AF178 055 | BY126  0-12 | 0AZ20) XB102 030 subject to the terms of business as appears in Doram's Edition
AF178 065 | BY127 0-12 | OAZ202 XB103 035 3 catalogue, price 60p. The Doram Kit brochure is aiso
AF180 150 | BY182 085 | 0AZ203 XB113  0-30 available, price 25p. Combined price only 70p, which aiso
q 3 5 titles you to 2 x 25p vouchers, each one usable on any
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m. en
Valves, Tubes and Transistors « Closed Saturday ) order placed to the value of £5 or more (ex. VAT).
Terms C.W.O. only « Tel. 01-677 2424-7 Prices correct DORAM ELECTRONICS LTD, P.O. BOX TR8

0-07
0-08
010
8 010
AF126  0-30 | BSYOS  0-20 | 9210 o-go XA161
.35
065
0-65
0-85
0-65

Quotations for any types not tisted. when going WELLINGTON RD. IND. EST., LEEDS LS12 2UF
Post and Packing I5p per order. to press. An Electrocomponents Group Company

V.A.T. to be added. Plastic Transistors 124%.
Metal Can Transistors 8%. Integrated Circuits 8%.
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AXON ENTERTAINMENTS LT

A FULL RANGE OF MODULES & READY-TO-USE EQUIPMENT TO PROFESSIONAL STANDARDS FOR THE PROFESSIONAL

MODULES AND INDIVIDUAL UNITS

SYSTE IVI 7000 COMPLETE & READY-FOR-USE EQUIPMENT

POWER AMPLIFIER MODULES 30240 WATTS

[ | Fully tested & guaranteed,
Full RMS Sine Wave output.
= Distortion typlca.lg 0-2%

10 Translstors, 4 Diodes,
B Response 30HZ-30KHZ
M Fully short & open cireuit proof
= Sensitivity sults most mixers.
[ ]
[ |

Built-in surge suppression & compensation
Twin D.C. & output fuses.
Top-grade components throughout.

30 Watts rms | 60 Watts rms | 120 Watts rms I240W ms

S A308 A SAG08 | SA1204 SA1208 SA2404
30W rms/ GOW rms/ 60W rms/ l 120W rms/ | 120W rms/ | 240W rms/
8 ohms 4 ohms ohms 4 ohms 8 ohms 4 ohms
£8°50 £12-50 £13:50 | £14-50 £21-00 £25-50

POWER SUPPLIES FOR THE ABOVE MODULES—READY WIRED & FUSED ON
GLASS FIBRE PCB

CENTAUR—THE 100W RMS STEREO DISCO
COMPLETE WITH SOUND-TO-LIGHT SEQUENCER & LIGHTS

ONLY £225 (+ £4-50 carr) or Low interest terms Deposit £27-86
12 months at £21-18 or 24 months at £12-01
M 100W RMS stereo output

B Twin heavy duty loudspeaker

@ Four channel sound lite—
sequencer complete
with display

B Separate mlc ., music bass
& treble controls

W Sturdy vynide cabinets with
all leads

B Twin BSR decks with lift arm

NOW AVAILABLE
SUPER CENTAUR

PM301 PM601/4 | PM601/8 | PM1201/4 , PM1201/8 | PM1202/4 ; PM1202/8 | PM2404/1
For 1/2 For1/£ For!/é For 1 / For 1 ! For2 ! For 2 4 For 1 / 200W Stereo output—other detalis as above £275 (carr. 4-50)
SA308 SA604 SAB08 | SA1204 I SA1208 SA1204 SA1208 |.SA2404 or Deposlt£31-06 12 months at £25 03 or 24 months at £14-20
£9-90 £12-50 | £12-50 £12-50 £12-50 £19-50 | £19:50 £19-50 Cut-price d mic & £15-00 (oniy with complete discos)

SYSTEM 7000 COMPLETE DISCO MIXERS (With Autofade)

Mono or Stereo

o o HEENNCTTTENENS o
o ° O Q Q Q o O Q 9 Q ° W Left/RIght deck fader
The choice of the protessional D.J. 20Mz-20kHz Nolse —77 dB

Controls: Mlc volume, Bass, Treble, A/Fade Depth, Tape, L/Deck, R/Deck volumes,
Bass, Treble, Master, Headphone voluma. Selactor & OnIO

Mono 18v £37-50 Malns £43-50 Stereo 18v £53-50 Mains 59-50

IN MODULAR FORM— AII you require Is front panel (see below) knobs
£ io:’:kets etc. All electronics are assembled &
e atol

1l Specification as for complete mixer M All Potentiometers supplled & fitted

8 Low cost do it yoursetf with step by step easy to follow instructions.

Mono £19:50 Stereo  £29-50 Panel £3:50 Supplyunit £8-50

B Ready to plug in & use

B Automatic Mic override

Bl Two tone panel

Hl Twin deck & mic & tape inputs

SYSTEM 7000 LIGHTING CONTROL UNIT MK 1l (Four channael)

{-‘..:*‘»‘ e g = g , Has your light unit got?
1 s . « | W 4,000 W handllng W integral dimmers
. ;i W Sequence facllity B Automatic audio level
LS/ 4 Smart 2 tone panel

B Advanced IC circultry QuURSTHAS! :
b =“Top 'gl'ad?1 chponents ONLY
our needs in
L» S v oneysuperlﬂy deslgned unit £42 50
JN MODULAR FORM—THE QUADRAFECT £29°50
As with the mixers the Mk I L.C. unit may (Panel £2:50)

be

purchssed in module form with all con!rols requlring only a panel,
case & knobs etc, There are 13 slmple connections

B 1-240w Audio [ 8A RCA triacs ‘M 0-5-20Hz Sequence [ Fully suppressed

CUSTOM MIXER MODULES (Complete or In printed clrcuit form only)

Make your own mixer, mono or stereo, up to 2 ch Is, with full te facilities,

and provision for echosend/return efc.

B inputs for low and high 2 mic, ceramic & magnetic
cartridge etc.

B Up to 20 input modules per single mixing module

8 Feed mosttypes of amplifier—accepts all Inputs

] Professlonal Iow nolse circultry 20 Hz»30kHz

mi Extremely

COMPLETE MODULES with facia panel,
Knobe & sockats, Monitor buttons, Ready wired & tested
Mono Input - £8-50 Mono mixing stage £8-50
Stereo Input £12:00  Stereo mixing stage £12-00

B 0'5W headphone
clrcult

B Full range baes/
treble controls

B Noise—80dB

PRINTED CIRCUIT MODULES With controls fitted, requires oniy
sockets, facia & knobs
Mono input £5-50 Mono mixing stage £5-50
Stereo Input £9-00 Stereo mixing stage £9-00
Power supply for up to 20 channels—PPM18—£8-50.

SYSTEM 7000 SOUND—LITE (3-CHANNEL)
IN COMPLETE OR MODULAR FORM

(Modular form Hlustrated) d
B Complete unit similar to Mk Il unit above E
M Long established & proven design pLY 48 P
] 3 Channels—ﬂ)ow per channel PRy
l A BA Trlacs—individual channel fuses

1-240 W Input—master audio leve! plus Bass/Middle/Treble

COMPLETE UNIT—Fully MODULAR FORM Facla & knobs etc.

cased with rear terminations—just Needs onty 11 simpie connections
plug In & gol
£24°75 £16-50 (Panel £2-50)

Practical Electronics  June 1977

SAXON MINI-DISCO  sowRMS £139-50

M C/W Heavy duty loudspeaker 100w RMS £159- 50 >
M 100W version has twin speakers
B Includes mic input & headphone monltor

clreult
B Twin BSR decks wlith liftarm
Bl Tremendous value—]Just plug in & go
B Wlde range bass & reble controls

Cut-price d mic & headph

(carr, £2-50)

£15-00 (only with complete discos)

10% DEPOSIT. LOW INTERESY CREDIT ON ORDERS OVER £150

SYSTEM 7000
MINOTAUR 100—All Purpose Wide Range Amplifier

W 100W rms — 1dB A four

B Standard 8 ohm output input, high

B Twin mixed Inputs accept power amplifier

a wide range of signals which wlll dellver up

W 30HZ-30KHZ +2dB to 150 watts output. An
I 23dB bass/treble bsolute must where muitip!

mixing & power are required

W Four individually mixed Inputs

B WiIde range bass/treble+master

An extremely compact and
versatile ampilfier with

full protection and a clean,
attractive appearance.
Ideal for all groups,
disco’s & clubs

B Vynlde covered case
I Fully short proof
B Superb value for money

SAXON 150 HEAVY DUTY AmPLIFIER £59-00

£49-50

STROBES & PROJECTORS (We stock the full Pluto
range) Send for details

SUPERSTROBE £19-75
B 2-3 Joules

W 80w Tube for long lite
B Compact 4" x 4" x 4"

PRO-STROBE £32°50
W 6-8 Joules
W External trjgger

B Long Life tube timer
clreuit

150 WATT LIQUID
WHEEL
PROJECTOR

B Accepts all accessorles

B C/w with wheel & motor
plate

W Sturdy steel construction

Remarkable value—

Sold elsewhere at

£39°50. Our price

Is only: £3300

Cnndenser mics ECMT77 600 ohm £13-50
ACCESSORIES ECM 81 Dual impedance £14:95 Crown headphones £8:73
Heavy duty boomstand £14-50

AII prices subAect to VAT @ 8% except SA308/PM301, mics. & headphones (12i%)
Add 50p post & packing on all orders except where already shown
Ovdorlng. By Telephone —Access, Barclay Card or COD Ring (01) 684 6385/0098
By post —Send cheque of crossed P,O's or 60p tor COD
or send in your Access/Barclay card NUMBER ONLY
MAIL ORDERS & CALLERS T0: CROYDON
327-333 Whitehorse Road, Croydon Surrey CRO 2HS
24 Hour Ansafone service (01) 684 6385

PIEZO HORNS! &R eired 5 each

Exporters to 17 countrles—enqguiries welcomed
Ring Sue Abegg on (01) 684 6385 for U.K. trade enquiries
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AUTO TRANSFORMERS y
12 and or 24 Voit
Ref VA (Watts) Taps £ I RA N S Fo R M E R S MAINS ISOLATING PRIMARY 220-240 VOLTS
13 20 0-115-210-240 314 : SCREENED Amps
64 75 0-115-210-240 4:73 m PRI. 120/240V Ref. 12V 24v £
4 150 0-115-200-220-240 6-69 ALL EX-STOCK—SAME DAY DESPATCH SEC. 120240V C.T m 05 025 252
66 300  0-115-200-220-240 8:82 3 - .
67 500  0-115200-220-240 13-39 SCREENED MINIATURES Ref  VA(Wats) ¢ Ak LONITSE g
60 VOLT RANGE 71 2 1 4.02
84 1000  0-115-200-220-240 21:12 Prim. 220-240V Ref mA Volts £ 07+ 20 5:10 68 P & 5-43
93 1500  0-115-200-220-240 23-62t | ool 0o24 30-40 4860V 238 200 303 274 | 149 60 7.1 18 M R
95 ' 2000 0115200220240 ATt | oy Ar5s ¢ 212 1A, 1A 0-6, 0-6 341 | 150 100 7-85 85 2= 5.79
73 3000 0-115200-220-240 47631 | 14 05 469 z;g ;gg hid g'°'9°.9 s (RAn 200 1258 70 s 3 8:75
. ) 1 ! -9, : 152 250 "0
CASED AUTO TRANSFORMERS 1 s E% | 20750 500 089, 089 321 | 153 as o ' 2 ¢ u
240V cable in & 115V U.S.A_ 2 pin outlet 12r & e | 2081a1A 089, 0-89 465 | 154 500  21-55 Pl i )
20VA £5-67 Ref 113w 123 0 13.92 238 200, 200 0-15, 0-15 2:56 | 155 750 28-201 17 1 8 T
150VA £9-30 Ref 4W i R L 214 300, 300 0-20, 0-20 3.36 | 156 1000 arery | 7 23 o v
200VA £11-93 Ref 65W e a0 1780 221 700 (DC) 20-12-0-12-20 4:04 | 157 1500 45-811 | 400 5 g5 o
300VA £14:32 Ret 66W o elo 19,561 | 206 1A 1A 0-15-20. 01520 5-54 | 138 2000 5324t | oo o .
50VA £16:91 Ref 87W 1 10-0 24.001 | 203 500. 500 0-15-27.0-15-27  4.95 | 159 3000 s0-78t
1000VA £22- 841 Ref 84W e 20 26571 | 204 1A 1A 0-1527, 0-15-27  6-18 | *115V or 240V Sec. only.
2000VA £a7-821 Ret 95W $112 500 12,15, 20, 24, 30 345 50 VOLT RANGE
) Prim. 200-240V
P";OLT "2“‘5‘35 TEST METERS DECS SOLDEALESS BREAD- | HIGH VOLTAGE Sec. 0-19-25-33- 40-50V
- 220~ AVO 8 MK5 £76.-33 BOARDING Mains lsoilating Re! Amps £
C. 0-12-15-20-24-30V
Sack Avo 71 Q1.4 S Dec 70 contacts £2.57 | (screened) 102 05 43
vt S NoTam el T Dec 208 contacts  £4.35 | Prim. 2001220 or 400/440 | 103 1.0 5.85
RIn i Ao Mo R I e S I b T
23 gg ;:‘: Transistor Tester £32:56 i 60 243 8-86 106 i 12.19
21 DI B |10 R ELECTRONIC CONSTRUCTION KIT 350 247 1658 | 107 60 17858
51 5.0 s.99 | oo TL MNLMULTIMETER | 10 projects (including Eloctronic Organ). | 1000 = 22:%} 1 Ay ;;'g;'"
1;; gg ::‘52 D.C.1—100mA, Ros. —150k,  £6+3% tdeal gift at £8-74 (no soldering needed)
89 10 18-85 COMPONENT PACKS ARTRIDGES
2 + SRR AN Rt e 200 Mixed value reststors (count by weight) | HIGH QUALITY MODULES CaR i
BRIDGE RECTIFIERS € 1+ Power supply, 1<+ Transtormer 150 Mixed value capacitors (count by weight) 5 Watt RMS AMPLIFIER £3-70 SONOTONE
00V 2A 0.8 1+ Front Panel 30 Mixed value precision resistors {W 2 % 10 watt RMS AMPLIFIER £4:04 V100 £5-95
400V 2A 0.9 1 + Kit of parts to inClude on/off switch, 15 Assorted pots and pre-sets 25 Watt RMS AMPLIFIER £5.27 9TAHC £33
200V 4A 1:0 neon ind. Stereo headphone socket. 10 Reed switches 125W RMS AMPLIFIER £18:50 | aCcOS
400V 4A 1.2 Pius Instfuctions book £32+86. 3 Micro switches PRE-AMP for 5-10W £7.92 GP93-1 £2.83
400V 6A 1.4 15 Wire wound resistors—mixed wattage PRE-AMP tor 25W £15.90 £3-08
500V 10A 2.87 TEAK AUDIO KIT 25W 1 Pack wire 50 metres, assorted colours POWER SUPPLIES 5-10wW £1.84
Toak ey g el STATE PACK REQUIRED £1:08 PER PACK | POWER SUPPLIES 25w £4.60 £2-91
POWER UNITS Aluminium Chasais, heat sink and tront TRANSFORMER 5-10W £4.50 £3:68
CC12-05. 34:5-6-7-5-9-12v | Panel brackels plus back panel and STEREO 30 TRANSFORMER 25W 43 | GOLDRING
at 500mA £5.40 : Complete Sterec Chassis inc.: G800 €671
STABILISED 3-6-7-5-9V at S TERED ERTUNER W1 7+ 7W RMS, Amp, Pre-amp, Power Supply, | ANTEX SOLDERING IRONS G850 £4.94
400mA £7-24 PHASE-LOCK LOOP Front Panel, Knobs (only needs Mains Trans.). | 15W £4.23 18w £4.23 25w £3.35 | SHURE
3300 tits into 13A socket 6- | 4 Pre-selected stations supply 20-35V. Stereo 30 £18-84 Mains Trans £3.89, Teak SOLDERING IRON KIT £5-82 M75-6S £12.88
7:5-9V 300mA (fused) £4:30 | 90mA Max. £23-44 veneared cab. £5-91, STAND FOR ABOVE £2 M55E  £14.33
Prices include VAT and P. & P. except t+ where carriage wlll be according H H
to welght and distance. Save postage—We are open 9 a.m.-5 p.m. Barrle EIeCtronlcs Ltd'
Mon.-Fri ; 3, THE MINORIES, LONDON EC3N 1BJ
N6 tiyibe oL oot matatgs Mo sedaxdarian: Sanc 150 In stamips for Réts e R el
i - s .
Prices correct at 18th April 1977 NEAREST TUBE STATIONS: ALOGATE & LIVERPOOL ST

First of course you need our catalogue—all 200
pages of it! It's so packed with good things that it's
known as the constructor's “'Bible'". It costs just £1
plus 40p for post and packing. With it comes a free
showing many
knock-down prices that the savings can pay for the
catalogue several times over. Send for a catalogue
today, using the coupon on the right.

Bargain List
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items at such

/m cooking up a new
electronic masterpirece !
Im off to HomE RAdIO now
to buy the components.

characters,

all having

' NAME v
ADDRESS
HOME RADIO (Components} LTD..

234-240 London Road. Mitcham. Surrey CR4 3HD
‘-—-------—---

3HD Phone 01-648 8422

Practical

During the many years we’'ve been serving the needs of radio
and electronic constructors we've seen quite a few odd
customers at our Mitcham shop. but we must admit we've not
yet had a Chinese buffalo boy. However, even such a customer
wouldn’t really surprise us, for we get an amazing variety of
a common enthusiasm for
ever-growing hobby. They come to us knowing they can choose
from a wonderful stock of components. They know too they'll
get that extra bit of "'service’’ that makes all the difference. Of
course. apart from those who call at our shop we have
thousands of faithful customers who order regularly by post,
having chosen their components from our famous catalogue.
Why not join them?
-—" e S e - b T G e b aEe .-

this

Please write your Name and Address in block capitals

DeptygEE izl ondon

Electronics

June 1977
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How to support a SC/MP!

NEW SC/MP USERS START HERE
We make getting into microprocessofs as painless as possible, with our range of SC/MP
kits we can offer a start at virtually any level of experience or available finance.

O loikes
SCRUMP]L !

SCRUMP 1s our own SC/MP starter kit. It contains one SC/MP chip. two MM2112 RAM chips,
two 74C173 four-bit VO latches and a handful of other ICs, switches and LED lamps. The
switches allow you to enter a program Into the RAM and then execute that program, several
operating modes aliow for ease of testing. SCRUMPI can be extended to address up to 64K bytes
and can be interfaced to ROM, PROM, RAM, EAROM or many types of /O devices. SCRUMPI can
also be used to replace a SC/MP in another circuit to give full in-circuit testing
facilities. Kit contains PCB. IC sockets. cable, resistors, caps. etc. KIT PRICE £55-56
INTROKIT AND KBDKIT. Eurocard PCB with SC/MP chip, 256 bytes of RAM and 512 bytes
of PAOM containing KITBUG program, requires a TTY device as /0. If you do not have access to
a TTY then the NS KBDKIT allows you to repiace the KITBUG PROM with another supplied, add
a few other components {supplied) and you have a portable microprocessor
INTROKIT £66:33 KBOKIT £66-50
SC| SC/MP Control Cerd. Eurocard PCB with provision for 256 bytes of RAM and 1K bytes of
PROM with basic )/O device address decoding. Similar In concept to the INTROKIT PCB but can
be supplied with or without RAM or PROMs. PROMs can be supplied with any of our software

programs listed below.
SCI PCB + decoding chips £13-89°  SCi PCB + SC/MP + RAM + one PROM £60-19*
SCI PCB + second PROM £87-96°

LCDs. A Low Cost D Kit for SC/MP. Uses a hex keyboard and digital
display or 3 TTY device to communicate with a 2K monitor program in ROM. The CPU
application card plugs into one of the sockets on the main mother PCB. Additional PROM and
RAM application cards are available 10 expand the system to its full 64K byte capacity.
RUN/STEP/HALT modes ailow for simple debugging. LCDs £M¢-30

EXISTING USERS START HERE
VDU SYSTEM. Two Eurocards which aliow for interface to a modified TV set {video not UHF) and ASCHt
keyboard. The TV display is in the form of 16 lines each of 64 characters (or 16 x 32 or 8 x 32 can be used}, each
character position can displsy any of 64 5x7 characters in black on white, black on grey, white on grey or
white on black, any character set can aiso be flashed. Any keyboard giving parallel ASCII plus negative sirobe
output can be used. VDU SYSTEM £83-34*
CASSETTE INTERFACE. Eurocard PCB with interface to audio cassette recorder in format specified by
National Semiconductors. Also includes a TTY interface as found on an INTROKIT together with a relay which
can be used 1o switch a reader/punch or cassette recorder. Requires CASSETTY or CASSIO sottware (or
simiiar as published by NS). CASS INTERFACE £16-67°
TTY INTERFACE. Convert your parallel O device to be TTY compatible and thus talk 10 your INTROKIT
or LCDs (or 6800, 8080, 280, etc.). Paraliet O is TTL or 5¥ CMOS compatible TTY INTERFACE £18.52°
4K PROM CARD. Eurocard PCB with sockets for up to efght MM5204 or MM5214 devices with address decoding
for each device. Supplied with 2. 4, 6, or 8 blank or programmed PROMs from our seiection below.
4K PROM CARD with 2 PROMs £64:82° 4K PROM CARD with 4 PROMs £120:38* 4K PROM CARD
with § PROMs £160-87* 4K PROM CARD with 8 PROMs £208:34*
* These cards ere all compatible with each other and with ETI SYSTEM 68.

SOFTWARE In MM5204 PROMSs
Qur range of software PROMs s small at present but new programs will become 8vailable every month.
VDUBUG. Uses a VDU and ASCII keyboard to give Memory Dump, Memory Change and Exacute tacilites
CASSIO. Adds National's cassette interface to VOUBUG.

CASSETTY. National's cassette Interface and TTY Interface as executable Sub-routines.

BLANK. MM5204Q erased to logic "0

All above PROMS at £32-30 each
We also stock a wide range of bufters, gates, RAMs, PROMs, data. etc. Wa have power supplies. cases. floppy

viL

BYWOOD ELECTRONICS
68 Ebberns Road
Heme!l Hempstead HP3 9QR

Tel. 0442 62757
Terms. C.W.0., Access or Bavcilyc-rd Credit facliities 10
harge on cancel-
lationa after despatch. AII prices exciude 8% VAT. Post
and packing 30p.

—

———

discs, printers, etc. Send a S.A.E. for our microprocessor catalogue. {P.S. we still seil clock chips and kits.)
PHILIPS

PHILIPS A
-

YOU 2 PHILIPS
1=kl (15

The top sellers for home assembly in
Europe —now available in the UK.

Now - read all about the Philips range of
quality kits for home assembly — mixers, amplifiers,
speakers, etc, etc. Send today to
S.S.T.Distributors (Electronic Components) Ltd.,
West Road, Tottenham, London N17 ORN
&)

Please send me, quickly, the new colour catalogue. PE
I Name

I Address

SenD |
TODAY!

S.S.T Distributors 1s a member of
the Phihps Group of Companues._]

NOW AVAILABLE IN THE U.K!

CHNAGLIA

ONE OF ITALY'S LEADING TEST EQUIPMENT MAKERS
PRESENT THE CORTINA MINOR

One of a range of professional quatity instruments now
available to U.K. users.

. SENSITIVITY 20,000 n,VOLT (D.C.), 4,000 0/VOLT(A.C.) . ROBUST
DIODE PROTECTED PRECISION MOVEMENT @ 33 RANGES D.C.
YOLTS O-IOO I-SV 5V, v, , 150v, 500V, 1,S00V. C.
CURRENT O—SDAA. SmA, 50mA, 500mA, 2:5A. A,C, vol
ZSV. 7SV, 250V, 1,500V. A.C. CURRENT 0-2Sm
12:5. 48 RANGES, —10 to + 69. RESISTANCE RANGES
|0|~m F.5.D. CAPACITANCE RANGES 100uF, IF F.5.D. @ AC-
CURACY—RESISTANCE D.C. VOLTAGE AND RRENT 2:5%.
(; VOLTAGE AND CURRENT 3-5¢, @ OHMS RANGES POWERED
BY'INTERNAL BATTERIES @ COMPACT SIZE: 150 X 85  40mm 350gr
® CLEARLY CALIBRATED DIAL WITH ANTI-PARALLAX MIRROR
. PROFESSIONAL QUALITY COMPONENTS EMPLOYED THROUGH-
T @ FULLY GUARANTEED FOR 12 MONTHS ® AFTER SALES
SERVICE AND SPARES FACILITIES @ SUPPLIED WITH ADDITIONAL
SHOCKPROOF PLASTICS CARRYING CASE, TWO HIGHLY INSULATED
TEST LEADS AND INSTRUCTION BOOKLET @ SPECIAL 30kV PROBE
FOR D.C. MEASUREMENT AVAILABLE AS.AN OPTIONAL EXTRA,

PRICE £3510 (p & p £1) PROBE £12'85 inc, of VAT
For full details of the Chinaglia range contact:

@W Instruments Ltd.

19 MULBERRY WALK, LONDON Sw3 6DZ TEL. 01-352 1897
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ThisisS
irling Sound 3
pric

THE FACTORY

Organised in the name of better
service. 'Now our mail order
dept. is right where the goods
are made.

THE SHOPS

Really 3 shops—audio show-
room, componant bargains,
modules, etc. Well worth a
visit.

o b=
BEST SELLERS
THE POWER AMPS

§S.103 3 watt r.m.s. mono 1.C. with short circuit
protection £2-33
$8.103-3 Stereo version of above usingt two
4-33

1.C.s
8S8.105 5 watts r.m.s. into 3 ohms, using 12V
supply £3-49
§5.110 10 watts r.m.s. using 24V and 4 ohm
£4-05

loa

S§5.120 20 watts r.m.s. into 4 ohms, using

34V supply £4-61

$5.140 40 watts r.m.s. into 4 ohms using 45V.

Ideal for small discos. Size 4"x3"x3}"

£4.99

SS.1100 100 watts r.m.s. with heatsink type

mounting bracket, short circuit pro-

tection £10-43

§85.1100/H with full size heatsink £11-82
{Heatsink alone £1-39)

TONE CONTROL AND
PRE-AMP MODULES

== NEW DIRECT FROM FACTORY DELIVERY SPEED-UP

OUR 1977 RANGE OF Q.V. MODULES

NO MORE
VAT & POSTAGE
PROBLEMS

Another FIRST for Stirling Sound / B-P-P

Why worry any more about working out VAT (124% on £487 plus 8% on £3- 39* plus 85p for
p. & p., or should it be 54p?). We do it for you. Just send your order with the advertised
prices—we attend to the rest. Buy at our shop in person and we deduct the postage
charges automatically. This Is not all. Now you send your orders direct to our factory (see
below) where we make Stirling Sound products and we send back your order from there
even quicker—real time saving that! AND STIRLING SOUND PRICES REMAIN KEENLY
COMPETITIVE ALL THE TIME maintaining the lead we took in 1959 by being first to sell
bargain component packs. We've come a long way since then—wlith our exciting
programme for the seventies we're going even further!

YOU PAY THE PRICE YOU
READ AND NOTHING MORE

subject only to (very rarely) there being a printing
error or really vicious price rise in production costs.
You're SAFE when you buy from Stirling Sound—the
business that has grown on really understanding
customers’ needs and interests.

Speclal quotations to large quantity
buyers. U.K. and overseas enquirles
Invited.

THE BARGAIN THEY ALL WANT! 8 POWER UNITS

Your chance to lay the foundations at very competitive prices
of a really powerful disco or P.A. .
assembly at a marvellous price. This FirStly, the range covers well

guaranteed Stirling Sound triumph over 65% of all constructors’

is built for real hard work, so why ;

by i needs. Secondly,' with 13-15
volt take off points on all

it's the SS.1100 100 watt R.M.S.
amplifier (£10-45) together with models except S8.312, LAY

SS.370 power unit (£14-63) plus full g€t a valuable bonus; thirdly,
size heatsink for amp. (£1-38) the stabilised models with

yours for —A saving A
£24- 25 of £2-201 variable outputs complete a

It bought tel range to suit almost all
goecfgg.‘as)oug separately come  requirements.
Complete with mains transformers and low volt
take-off points.

§8.312 12VI1A £6-35
SS.100 Active tone control. stereo. =15dB on bass F_M_ TUNING MODULEs $5.318 18V/1A £6-54
$S5.101 ;r’\ed-:,:;ve:)tl;: Ceramic cartridges etc SIE:;?)O $S.324 24VIA £7-27
" Passive tone control detalls supplied .33 S5S.201 Front end tuner, two gang, slow geared S$S.334 34VI2A £8-31
$5.102 Stereo pre-amp for low output magnetic P.U.s drive. A.F.C. facility. Tunes 88 $8.345 45V/2A £9-98
R.LA.A, corrected £4.09 108MHz £5.90 SS.350 SOV/2A £10-38
NG SNE §8.202 I.F. amplifier. Metering and A.F.C. $S.370 T0V/I2A £14-63
Combined pre- ith  ectiv ) r facilities £3-46  $8.310/50 Complete stabilised power supply
21548 a1 J0Kn ireble and 30Hz base. Stereo: Woii S5.203 Phase Lock Loop Stereo Decoder for with variable output from 10 to 50V/2A.
baiance/treble/bass controls. 200mV out for S0mV In. use with the above or any other Built-in protection against shorting
Operates from 10-16V £9-00 standard type FM mono tuners. A £16-69
UNIT TWO LED may be fitted £4-19  $S.300 Power stabilising unit 10-50V adjustable
As Unit One, but for magnetic pick-ups. For inputs 110 59-203-1 Coil type Stereo Decoder Neg. earth for adding to unstabilised supplies.
5mV per channel. R.LA.A. cOrrected. Adaptable to with 1.C, £3.06 Built-in protection against shorting
kcoram c. Designed to genuine hist standerds. £12.43  $5.203-2 Pos. earth, transistor £2-50 £5-02
STIRLING SOUND Dept. PE.6 SHOP AND SHOWROOM
37 Vanguard Way, Shoeburyness, Essex 220-224 West Road, Westcliff-on-Sea,
MA I_ Tel. Shoeburyness (0702-28) 5543 Essex SS0 9DF
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High quality audio

¥

OUR PRICE ONLY

£20.45

The 450 Tuner provides Instant programme selection 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, by simply changing
the settings of the pre-set controls.

Used with your existing audio equipment or with the BI-KITS
STEREO 30 or the MK60 Kit etc. Alternatively the PS12 can be
used if no suitable supply is availabie, together with the Trans-
former T461.

The S450 is supplied fully built, tested and aligned.
The unit is easily installed using the simple
instructions supplied.

25 Watts
(RMS)

Max Heat Sink temp. 90C. @ Frequency response 20Hz.
@ Distortion better than 0-1 at 1kHz. @ Supply voitage 15-
50v. @ Thermal Feedback. @Latest Design Improvements.
® Load—3,4,5, or 16o0hms. @Signal to noise ratio 80db.
@ Overall size 63mm. 13mm.

Especially designed to a strict specification. Only the
finest components have been used and the latest solid-

state circuitry incorporated in this powerful little amplifier

which should satisfy the most
critical A.F. enthusiast. £4 35
L]
Stabilised Power Supply Type SPM80
SPM80 is especially designed to power 2 of the ALSO
Amplifiers, up to 15 watts (r.m.s.) per channel simul-
taneously. With the addition of the Mains Transformer
BMTS0, the unit will provide outputs of up to 1-5A at 35V.
Size: 63mm, 105mm, 30me. Incorporating short circuit
protection.
INPUT VOLTAGE

OUTPUT VOLTAGE 33V. D.C. Nominal
OUTPUT CURRENT 10mA-1'5 amps

ONLY

33.40V. A.C.

STEREQ FM TUNER

Fitted with Phase Lock-loop

FET tnput Stage Typical Specification:
VARI-CAP diode tuning  Sensitivity 3u volts
Switched AFC Stereo separation 30db
Multi turn pre-sets Supply required 20-30v
LED Stereo Indicator at 90 Ma max.

STEREO
PRE-AMPLIFIER

*
*
*
*
*

Frequency Res
20Hz-20KHz. porsel I
Sensitivity of Inputs:

A
top quality stereo 1. Tape Input 100mV [nto

pre-amplifier and tone 100K ohms
control unit. The six 2. Radio Tuner 100mV into
push-button selector Aol

switch provides a " 50 ohmes S I

P.U. Input equalises to R1A

curve within 1d8 from 20Hz tAo
20KHz. Supply 20-35V at 20mA,
Dimensions—299mm x 89mm X

choice of inputs
together with two
really effective fliters
fgr high and low fre-
quencies, plus tape output.

MK89 AUDIO KIT: L5 £I3-75 ‘o

Comprising: 2x ALGO's 1x SPAMS0

: . 1 x 8BTS0, 1 x PA100, 1 front

st o oot St ol sl e e SN
TEAK‘NII AUDIO It RICE £29-55 pius 62p postage,

Comprising: Teak vencered cabipet size 163"

aluminium chassls, heatsink and front
rlate sochets eto, KIT PRICE £50.70 phos 6o pacrer P1Us back panel and approp.

STE HEn 3 GOMPLETE

AUDIO CHASSIS

x 11" x 33", other parts Include

7 + 7 WATTS R.M.S.

The Stereo 30 comprises a
complete sterec pre-amplifier
:-m p?;ﬁc'euﬂlly'n hls, with only the addition of a misb?ﬁ!f&"ﬂl‘l’fﬂf’i
lnpugs auona gh Guality audio unit suitable for use with a wide r.nnw i f
LT u' l('wallty ceramic pick-up, stereo tuner, stereo tape decl?eto
R L A
5 ront panel, k

:l::ﬁ:dml‘lnf:le holder and universal mounting bragkets Zggl‘iil:\':;nll't“t sgltch.
i 'd::t':t;;r: t:lelr;,!:‘,“:':‘anzlpgrts of your own construction or theocat?hl\';
e Ll;e.adyapced constructor who requires Hi-

OVERLEAD CURRENT 17 amps approx.’ £3'75
DIMENSIONS 105mm X 63mm X 30mm

in 30 mins.). R e g
TRANSFORMER £2 45 pius 620 p 2 o
TE .

Ak case £5:25 AT £I6.25 P&P s

TRANSFORMER BMTB80 £260 + 62p. postage
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THE AL
Powerep 80

35° power Amp!

ONLY

695

+ 8% VAT

A High Fidelity Power Amplifier with a maxi-
mum Power Output of 35 watt R.M.S.,
which has a maximum operating voltage
of 60v. A MUST for all HI-FI users.
Maximum supply voltage 15-60v

Power output for 2% THD 35 watts R.M.S,
Harmonic distortion 0-1%

Load impedance 3-8-16 ohm
Input impedance 50K ohm
Frequency response +3dB 20Hz-40KHz
Sensitivity for 25 watts O/P 280mV R.M.S,

Max. Heat sink temperature 90°C

Dimensions 102mm x 64mm x 15mm
Mounting 2, 4BA fixing holes in heat sink
Fuse requirements 1:5A

AND for those who need more

P-O-W-E-R

A

=" POWER AMP

Specially designed for use in—

Disco Units, P.A. Systems, high power
Hi-Fi, Sound reinforcement systems

SPECIFICATION:
Output Power: 125 watt RMS  Total harmonic distortion
Continuous 50 watts Into 4 ohms: 0-1%

50 watts into 8 ohms: 0-06%
S/N ratio: better than 80dBs
Damping factor, 8 ohms: 65
Semiconductor complement: 13

transistors 5 diodes
Overall size: Heatsink width

190mm, length 205mm, height
40mm

Operating voltage: 50-80

Loads: 4-16 ohms

Frequency response: 25Hz-
20kHz Measured at 100 walfs

Sensitlvity for 100 watts output
at 1kHz: 450mV

Input impedance: 33K ohms

ONLY £15.95 5 v

Practical Electronics  June 1977

i

Enjoy the quality of a magnetic cartridge with your existing
ceramic equipment using the new Bi-Pak M.P.A. 30 which Is a
high quality pre-amplifier enabling magnetic cartridges to be used
where facilities exist for the use of ceramic cartridges only.

Used in conjunction are 4 low noise

high galn silicon transistors. It Is pro-

vided with astandard DIN input socket

for ease of connection. Supplied with @
full, easy-to-follow instructions.

POSTAGE &
PACKING

Postage & Packing add 25p unless other-
wise shown. Add extra for airmail. Min. £1-00

AL 20-30

AUDIO AMPLIFIER
MODULES

The AL20 and AL30 units are similar In thelr
appearance and [n their general specification.
However, careful selection of the plastic
power devices has resulted in a range of
output powers from 5 to 10 watts R.M. S,
The versatility of their design makes them
ideal for use In record players, tape
recorders, stereo amplifiers and cassette and
cartridge tape players in the home. Harmonic
Distortion Po = 3 watts f = 0-25% Load
Impedance 8-16 ohm
Frequency response % 3dB Po = 2 watls 50Hz-25KHzx.
Sensitivity for Rated OjP—Vs = 25v. RL = 80 ohm.
f=1KHz 75mV. RMS. Slze: 75mm x 63mm x 25mm.

aunee £ Q8 avniw £3 28

PA12
£6.70

Power supply for AL20-30, PA12,
8450 etc. Input voltage 15-20v A.C. Output
voltage 22-30v D.C. Output Current 800 mA
Max. Size 60mnm x 43mm x 26mm. 3
£1.30

Transformer T538 £2.30

NEW PA12 Stereo Pre-Amplifler

completely redesigned for use with

AL20-30 Amplifier Modules. Fea-

tures include on/off volume. Balance,

Bass and Treble controls. Complete

wlith tape output.

Frequency Response 20Hz-20KHz
{—3dB)

Bass and Treble range+12d8

Input Impedance 1 meg ohm

Input Sensitivity 300mV

Supply requirements 24V. SmA

Size 152mm x 84mm X 3Imm

DEPT. P.W.5 P.0. BOX 6 WARE HERTS

COMPONENT SHOP: 18 BALDOCK STREET, WARE
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GREENWELD

443 Millbrook Road Southampton
SO1 OHX  Tel(0703) 772501

£1-50 BARGAIN PACKS

Pack Pack

No. Contents No.  Contents

K101 16 BC107 K140 30 2 2uF 25V capacitors
K102 17 BC108 K141 30 4-7uF 25V capacitors
K103 15BC109 K142 28 10uF 25V capacitors
K104 35 IN4002 K143 26 22uF 25V capacitors
K105 30 IN4004 K144 24 33uF 25V capacitors
L106 25 IN4007 K145 22 47uF 25V capacitors
K107 50 IN4148 K146 20 100uF 25V capacitors
K108 12 AC127 K147 18 220uF 25V capacitors
K109 12 AC128 K148 10 1000uF 25V capacitors
K110 11 AC176 K149 24 1500pF 18V PC

K111 2 AD161/2 K150 30 Red and black croc.
K112 20 BC147 clips

K113 20 BC148 K151 11 jin mono jack plugs
K114 20 BC149 K152 8 tin stereo jack plugs
K115 20 BC157 K153 15 2:5mm jack plugs
K116 20 BC158 K154 15 3-5mm jack plugs
K117 20 BC159 K155 18 Red and black banana
K118 20 BC348 plugs

K119 16 BCX33 K156 18 coax. plug, plastic
K120 12 BCYN K157 13 coax. plug, metal
K121 4 BD13 K158 10 5-pin DIN plug

K122 48D132 K159 15 2-pin DN plug

K123 16 BF194 K160 11 3in mono jack socket
K124 16 BF195 K161 8 tin stereo jack socket
K125 16 BF196 K162 15 2-5mm socket

K126 14 BF197 K163 15 3-5mm socket

K127 12 BFYS1 K164 10 push-to-make switch
K128 20 2N2926 K165 8 push-to-break switch
K123 8 2N3053 K166 10 sub-min DPCO slide
K130 4 2N3055 switch

K131 20 400mW Zener (state K167 12 assorted colours, in-
voltage required) sulating tape

K132 14 8-pin i.c. holders K168 100 sq.in Vero off-cuts
K133 12 14-pin i.c. holders {0-1in)
K134 10 16-pin i.c. holders K169 100 sq.in Vero off-cuts
K135 7741 (0-15in}
K136 4 555 K170 100 sq.n Vero off-cuts,
K137 251 ohm 2W resistors mixed
K138 25 1; ohm 2W resistors K171 100 sq.in Vero off-cuts,

K139 30 1uF 25V capacitors plain (0-1in}

ALL PACKS £1-50 EACH
(including VAT and postage)

Buy 10 packs—get 1 (your choice) FREE! ANl goods In
stock—no walting, sent by return! All devices listed are
new, full spec., and marked. Money back guarantee. The
Greenweld Dragon is your Quardian of good value!

1977 Catalogue available very soon—much bigger and better
than the '76 edition, 30p +15p post, includes discount
vouchers,

LEKTROPACKS

17 TURNHAM GREEN TERRACE, CHISWICK, LONOON W.4
Tel. 01-994 2784

|” MusiCAL EFFECTS EQUIPMENT | . NEW RANGE
MC3IS0E ECHO CHAMBER—Top quality unit with endless play tape

cartridge. Stationary play heads ensure good reproduction and echo

is achieved by changing tape speed. Input imp. 50kl and 60C ohms.

240V a.c. operation £75.00
PS110 MINI FAZER—Low priced “Phase Shifter’’ activated by on/off foot

switch. 8V d.c. operation £27.00
AD10 RHYTHM MASTER—Provides 10 Percussion Rhythms (Waltz.

Foxtrot, Western, Polka, March, Ahumba, Bossnnovn Cha-Cha. Mamba.

Rock 1, Rock 2) as t to other i . Has var. spead

and tempo controls. 240V a C. operation. £79.00
GP5 GQUITAR PICK-UP—Easy to fit crystal unit complete with volume

control. £4-95

WFB FUZZ WAH PEDAL—High quality protessional standard unit, 19ives

combined "'Wah Wah'' and "'Fuzz'' complete with ‘'Fuzz Adjust’, Tone.

Volume controis and Individual etfect foot switches. 3V d.c. operation. £32:00
FY2 FUZZ BOX—Low priced "Fuzz'' effect unit with variable speed and

volume controis and on/off foot switeh. SV d.c. operation, £18+50
EA45 ECHO REVERBERATION—High quality combined reverberation/

mixer amplifier. Has 4 inputs and separate control for reverb. section.

240V a.c. operation. £39:00
RAT18 RESLY TONE UNIT—Basically a tremeloe/phase shifter/reverb. amp.

all in one. A superb multi-etfect unit from which an infinite variety of

sounds can be obtained. 240V a.C. operation. £78:00

| MICROPHONE MIXERS |

MM2 MIXER—Mono/stereo 4 channel unit. Inputs 4 x 50kN.

Gain 3dB. £12-00
MM4 MIXER—Mono 4 channel unit. 4 x 50k} inputs. Gain 3d8. £8-00
MM3 MIXER—Stereo 4 Channel unit with 2 level COntrol meters. ¢ duai

impedance (50k( or 600N) inputs. Galn 13 or BdB £28-00
MPX12 MIXER—Stereo 4 channel mi (600N
of 50k0) inputs: stereo/phono (megnellc) Inpun Outpul 250mVv £42.00

MICROPHONES

Suitable for P.A., singing. tape recording. groups. discos, musical
instruments, etc.

UD150 OYNAMIC CARDIOD—Cardiod mic. with on/off switch. SuppHed
complete with jack plug/lead and piastic mic. holder. Dual Imp.
50k + 600N, £12-00

ECMI7D ELECTRET CONDENSER—Dual Iimpedance 50k() + 6000;
detachable lead. Freq. fresponse 20-25.000Hz + 2dB. Uni-Oirectional
cardiod. cpit. with w/shleld. mic-hoider, battery. £18:00

FLEXIBLE METAL GOOSENECKS—200mm. £2-50; 330mm. £3-50;
550mm. £5-00.

All prices inciude VAT and U.K. postage

CMOS WITH DISCOUNTS!

Any mix: 108 for 25+. 257: for 100¢. 33 for 1.000 -

Quartz Crystals

100kHz. MHz, 2-097152MHz, 3-2768MHMz.
4:194304MHz,  alt  same price £3-75.
32-768kHz TOS can, £4-50.

50Hz time base kit for clocks, etc. £5-91
“Dalo™" pen, 75p.

“E° LED DISPLAYS

4000 020 4037 1-06 4075 0-24 14175 1-04 14528 V-2

4001 0-20 4038 1-20 4076 1-T1 1194 V.17 14528 172 | DLJ0E 03 T0p

4002 020 4039 3-00 4077 0-65 14410 8-70 14530 0-95 DL.707€ 0-3° T0p

4006 131 440 119 4«78 0-24 14417 954 14531 1-74 OL-728E 26 x0-5° -9

4007 0:20 4041 0-93 4081  0-24 14412 17-07 14532 1-39 | DL-727E 2Ax0-5" 10

4008 1-07 4042 0-93 4082 0:24 14415 7-25 14534 B-18 DL-7S0€ 0-6“ £1-50

4009 0:-60 4043 112 4085 0-30 14419 2-67 14536 4-00 DL-T47€ 0.6 £1-507

4010 0-60 4044 9:04 4086  0-00 14422 4-98 WSY W\ pepiggs

4011 020 4045 156 4089 174 Tedd5 793 14539 124 | oo 150

W12 020 4046 14 4003 0.0 14440 1150 14541 V.62 | oo 150

4013 0-60 4047 101 094 2-08 14450 2-67 14543 1-62

Q14 112 4048 0-80 4095  1-16 14451 287 14549 4-10 | CLOCK CHIPS

4015 112 4048 0-80 4096 1-9 14430 4-51 14552 105 | AY-5-1224A 0%

4018 0-60 4050 0-80 4097 4-13 14501 0-20 14553 48 MK 50253 £5-50

07 112 4051 1-04 4098 122 14502 1-33 14554 1-47 | WK 50382 w-n

400 112 W0S2 1.4 €099 2:00 14503 0-78 14555 1-01 | (MK 50388 coming)

4019 0-80 4053 104 40101 176 14505 -3 14586 1-01

4020 124 405 1M 4102 216 14506 0-57 14557 4-¢8 | SOLDEACON PINS

4021 1412 4055 146 40103 2-96 14507 0-50 14558 1-28 | 100 M

4022 107 405 146 40104 2-26 14508 3-08 14559 4.0 | 1000 £4-00

4023 0-20 4057 29-81 40107 0-66 14510 9-51 1e560 3.7 [ 2500 b

gg; n-g 4059 §:20 40108 &9 14511 9-74 14561 o-70 [ 10000 (hait price} 130-00
D20 4060 1-24 40108 220 14692 1-0) 14562 §.59

WX 19 081 260 QW1 420 1este 247 reses g7 | Ol SOCKETS a1ute PN 15

4027 0-60 4062 10-10 40182 1-73 14515 3-47 14368 J-ﬂ! TIMER I.C.

4028 1:00 4063 122 40194 2:26 4516 1-51 14569 )-72 NESS55 45p

4029 121 4066 0-68 40257 2:25 14SIT 402 w572 o027

4030 060 4067 413 4TH 175 14548 133 14580 n-:sl :usnsmncnss ™

400) 246 4068 024 708) 425 14519 0-87 vase1 a-x | VP

4% 119 4069 0-20 14180 1-¥§ 14520 -39 14582 1-84 OP-AMPS

4033 155 4070 0-65 14161 1.1 14521 27T 14583 0-84 | CA 3130 (COS/MOS) £1-00

4034 211 QM 024 14162 118 14522 215 V4584 T1p | CA 3140 (BiMOS) e

035 13 A072 024 WIB3 Tfa 14526 2015 14585 1-10 | 741 Minidip

0% 308 4073 02 WIT4 108 14527 176

Terms: C.W.0. Add VAT to all prices at 8%. Post. etc. U.K. 25p (+ 2p = 27p) per
order. All orders processed same day. Official Govt.. "Varsity, Poly., etc. orders
{written or telephoned) welcome.

GREENBANK ELECTRONICS (Dept. W6P)

94 New Chester Road, New Ferry, Wirral, Merseyside, L62 SAG, England.
Tel: 051-645 3391
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Jete digital clock its|| [y s =E
o e reccise| || Join the Digital

£12-50

L
+£1 VAT
ALARM

“DELTA”’ S z?mz VAT Understand the latest

Teak or Perspex case 6 X 2§ X 3in ({including P. & P.) :
FEATURES: 4 red jin high LEDs. 12-hour dispiay with a.m./p.m. indication. developments 'n caICUIators’
'F‘owev failure In'c‘l‘clted byT flashing displa‘y_ F;femu nccuraﬁy from maln; h
requency. Beautiful Busrma Teak case or Stylish Perspex (state first and secon
colour choice: white, red, blue, green. black). COMPUQEI'S, watC es, telephones,

NON ALARM: Complete Kit (including Teak case) £13:50 incl.. Module Kit
(exciuding Case) £9-50 incl. & television, automotive instrumentation. . .

ALAAM EXTRAS: Puised alarm tone. Tit operated “Snooze'' penod. Automatic
brightness control. Simpie setting.

Each of the 6 volumes of this self-instruction course measures
ALARM: Complete Kit (including Teak case) £16-50 incl.. Module Kit (exctuding

case) £13 inc). 114" x 84" and contains 60 pages packed with information.
PERSPEX CASES: 50p less than Teak. diagrams and questions designed to lead you step-by-step through
READY BUILT: Extra £1 on complete Clocks; exira 50p on Modules .
TIMER FACILITY: Count in seconds Up 1o § min 53 sec, extra S0p. n‘umber systemsf and Bgolean algebra, to memories, counters and
simple arithmetic circuits, and on to a complete understanding of
aa ALPHA’ s £1 2 |nc| the design and operation of calculators and computers.

Design of Digital Systems.

Ready Bullt. Non Alarm, Perspex only.
4 digits phosphorescent green, gin high, 12- or
24-hour display.

£6-20

plus 80p packing and
surface post anywhere in
the world.

Olscount on orders over 5 clocks or kits
Overseas: Add £2-50 for Airmail

Send payment with order. S.A.E. for details

Pulse Electronics Ltd

(PE1) 6 GOWER ROAD
ROYSTON, HERTFORDSHIRE
Telephone: Royston (0763) 43695

Payments may be made in
foreign currencies.

Quantity discounts avatlable
on request.

VAT zero rated.

Also available—a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics

In 4 volumes:
1. Basic Computer Logic £4 - 20

2. Logical Circuit Elements plus B0p P. & P.
3. Designing Ci Cal
Outlgoglgal Fﬁ::é't?ov:‘; Ly Otter Order both courses for the
e g bargain price £9-70, plus 80p
t! g 4. Flipflops and Registers P.& P.

wm-———-—ywv,a,u, o — Designer These courses were written so that. you

mplete with thee 995 € Manager could teach yourself the theory and applica-
sgo:‘:.‘;ﬁgg:;ﬂ";'ﬁi i‘a “\a i‘“ Qa Enth gl t tion of digital logic. Learning by self instruc-
that ! At random < . NINUSIAST 1ion has the advantages of being quicker and

F;nsng£]0-35 Scientist more thorough than classroom learning. You
SoundtoLight .,

T #Acy Engineer work at your own speed and must respond by
T Student information bet ding to th t.
ASTER UN/T WAPZlS! TYP nformation before proceeding to the nex

answering - questions on each new piece of

CHANNEL | {less amp! Guarantee—no risk to you
It you are not entirely satisfied with Design of
1:'{5?5'1"‘3«;3.".,9‘ Digital Systems or Digital Computer Logic and
S WVT SockET. * Electronics, you may return them to us and your
TYPE B 3BANK UN” BC Fire T s money will be refunded in full, no questions asked.
Cambridge Leamning Enterprises (Dept. ENG),
Rivermill House, St. lves, Huntingdon, Cambs. PE17 4BR

{Less Lamps)

I To: Cambridge Learning Enterprises (Dept. ENG) 1
| FREEPOST, Rivermill House, St. ives, Huntingdon, Cambs. PE1748R |
UNIT | 'Plehase :en:’ Tea,,.se!(s) of Design of Digital Systems at £7:00 |
each, p & p included
8c. €690 i
|

Fitting % *or....set(s) of Digital Computer Logic and Electronics at £5-00 |

= - ! each, p & p included

100 WATT SPOT LAMPS [ wemem
RED.YELLOW,GREEN] 3 lamss
UE I b £4.20 {less lamps)

*or....combined set(s) at £10-50 each. p & p included

Name

25 0g£15.60 Fs £17:00

|
|
Address . LN e I
|

= [Send 705 Toc e L pre ]

A LBEN ENGINEERING CO.LTD.,

DEPY. PE THE CRESCENT, WORSTHORNE, Emstssimst e iR T L S i
BURNLEY. LANCS. Tel Burniey 20940 [ Ne need to use a stamp—just print FREEPOST on the envelope. pge |
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Stop wasting time soldering
The NEW MW BREADBOARD accepts
Transistors, LED's, Diodes, Resistors, Capacitors
and all DIL packages with 6 to 40 pins

MINI CONSOLES

Jdeal for small desk control
panels and consoles.
Moulded in orange, blue,
black and grey ABS.
Incorporates siots for holding
1.5mm thick pcb's
Aluminium panel sits recessed into front of console
and held by screws running into integral brass bushes.

SC BOXES {square corners)
Easily drilled or punched,
orange, blue, black and grey"
ABS. Incorporate slots for
hoiding 1.5mm thick pcb’s.
Aluminium panel sits recessed
into front of the box and <
held by screws running into
integral brass bushes.

MC 161 x 96 x 58mm  £1.53 (1-9) £1.50 (10+} SC 85 x 56 x 35mm 80p (1-9) 77p (10+)
MC 216 x 130 x 76mm  £2.20 (1-9) £2.17 (10+)} SC11x71x48mm  £1.07 (1-9) £1.04 (10+)
SC161x96x 59mm  £1.49 (1-9) £1.46 {10+)

Add 25p per £1 order value for Post & Packing
. Add 25p per £1 order value for Post & Packing

Includes slot-in Component Support Bracket and has over
400 individual sockets, plus Vcc and Ground Bus Strips
Price £9.72 {includes VAT & P.P.}

LIGHT EMITTING DIODES

Economy Quality 50 for £5 — 100 for £9
Mixed bags, all sizes, various colours

240 vDLTS MINI HAND DRILLS
Ideal for drilling pcb's, chassis

"
- lens

3 lens 3 ifi.}

TYPE MP NEON INDICATOR

Supplied with resistor for 240 Volts operation
150mm leads, held in 6.4mm hole by nut

ete as well as model making.
Supplied with 3 collets that
accept tools and drills with

1mm, 2mm and 1/8" dia
shanks.

£9.72 (includes VAT & P.P.)
Accessory toois... 6 Burrs, tmm, 2mm, 1/8th Drills,
3/32" Collet Price £1.75 (Includes VAT & P.P.)

Full Specification '{In packs of 5 LED's)
Red {specity size) 75p per pack
Green, Yallow, Orange (specify size) £1.20 per pack
{lounting clips and data with Full Spec. LED's only)

TYPE A NEDN INDICATDRS
Supplied with resistor for 240 Volts operation
Held in 8mm hote by plastic bezel
150mm wire leads

-

Red, Amber, Clear, Opal 20p each

SEVEN SEGMENT DISPLAYS

Economy Quality
Common Anode — 0.3" — Left Decimal
Red, Yellow and Green @ 45p each

Full Specification

RC BOXES (round corners)

Easily drilled or punched,
orange, blue, black and grey
ABS. Incorporate slots for

Common Anode — 0.3" - Left Decimal holding 1.5mm thick pcb's.

AA  AG AH Red @ 98p each Close fitting flanged lids

Red, Amber, Clear, Opal  19p each Green and Yellow @ £1.35 each held by screws running into
Green 28p each (Data supplied with Full Spec. integral brass bushes.

displays only)

RC 100 x 50 x 26mm 61p {1-9) 49p (10+)
12 VOLTS MINl HAND Ualll Quantity quotations on request RC 112 x 62 x 31mm 59 (1-9) 62p (10+)
ideal for drilling pcb, Cha-ssls RAC 120 x 65 x 40mm 68p {(1-9) 62p {10+)
etc as well as model making. P.P. Note Unless included in price add 25p Post & Packing | RC 150 x 80 x 50mm 770 (1-9) 74p (104)
Supplied with 2 collets that for orders totalling under £10. All prices inciude VAT and | RC 190 x 110 x 60mm £1.33 {1-9) £1.30 (10+)

accept tools and drills with are valid in UK only for 2 months from journal issue date

\

3/32 and .050" dia. shanks.
£7.56 {includes VAT & P.P.)

Michael Williams Electronics

47 Vicarage Av. Cheadle Hulme, Cheshire SK8 2JP )

Polystyrene version

in grey only with no slots, no integral brass bushes
RCIP) 112x 61 x 31mm  35p (1-9) 32p (10+)
Add 25p per £1 order value for Post & Packing J

A MINIATURE POWER TOOL

to speed your bu:ldmg

Super 30 Kit (30 Tools) (incl.
drill without stand)
€17-62 plus P. & P. 85p

Mk. Il Dritl Stand
£4-40 plus P. & P. 35p

Mk. Il Drill only
£8:79 plus P. & P. 35p

Flexible Drive Shaft
£5:46 pius P. & P. 25p

Transformer 240V a.c./I12V d.c.
£6 plus P. & P. 70p

Variable Speed Transformer
£8°25 plus P. & P. 70p

Replacement drills, stones, burrs,
etc. 40p each. Circular saw blades
SOp each. £2 per set of 4 sizes.
P. & P. any quantity 20p.

All VAT inclusive

PREGISION PETITE LTD.

119a High Street, Teddington, Middlesex TW11 8HG
Tel. 01-977 0878 (24-hour answering service)

412

9” x 4” S.A.E. please for.leaflet and order form

* TELEPHONES—Modern style 706 Black or two-
tone grey £4-50 each. Older black style £1-50 each,
P, & P. 75p. All with bells and dial.

* SEMICONDUCTORS—AIl at 8p each*, P, & P.
extra. Guaranteed all tull spec. devices. Manutfac-
turer's markings:

BC147; BC158; 2N3707; BC107: BF197. BCJ27: 2N4403;
8C1728: BC261B: BC251B: BC3488: BCI7IA/B.
2N3055RCA 50p each. P. & P, 8p.

2N5879 with 2N5881 Motorola 150 watt. Comp. pair
£2 palr, P. & P. 15p.

% Linear amp 709 25p each, P, & P. 8p.

* BEEHIVE TRIMMERS. ¥30pF. Brand new. 10 off
40p, P. & P. 15p.

* TRIMMER PACKS As previously advertised. 25p
each, P. & P. 15p.

* Meter PACKS—3 different meters £2, P. & P. £1
DON'T FORGET YOUR MANUALS, S.AE. with
requirements.

GRATICULES 12 x 14 cm high quality plastic 15p
each, P. & P. 1 g

* CAPACITOR 'ack. 50 Brand New components only
S0p. P. & P. 48p.

+* 3b Elecnonlc Goodies £1+60, post paid,

* High Value Printed Board Pack—hundreds ot
components, transistors, etc.—no flat to the board
transistors £1°65 post paid.

# 1000f Feed thru Capacitors 10 for 30p. P. & P. 15p.
HIVAC Min Neons. Approx 60V Brand New. 10 off 20p,
P. & P. extra.

% POT PACK. All Brand New Modern. Slngle and
Ganged. Our choice. T for 25p. P. & P. 48

FIBREGLASS BOARD PACK. More bonld—less
money, Larger pieces. Not less than 2-5 sq ft tor
95p, P. & P. 65p.

DON'T FORGET YOUR MANUALS—S.A.E. with your
requirements.

TRANSFORMERS—AIl 240V S50HZ
inputa

Type A 17-0-17V 250mA 7-50-7-5V 250mA 0-20V
gssm ’i: 0-4V 5 amps; 0-1-1-5V 5 amps. €2 each.
Type B 17-0-17V 250mA; 8-0-8V 250mA; 0-12-5-13-5V

amps; 0-1-5-2V 5 amps. £1:50 each, P. & P, £1,
v C 19-0-19V 250mA: 8-0-8V 250mA; 0-7-5V

aps; 0-1-4V 5 amps; £1:25 each. P. & P. £1.25.

* VAT 12§%, Otharwise 8%
Minimum order £2, Excess postage refundea

ILTMEADLTO
7/9 ARTHUR ROAD, READING, BERKS.

(rear Tech. College) Tel. Reading 582605

===
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15-240 WATTS!

The HYS5 is a mono hybrid amplifier ideally suited for all applications. All co )

input functions (mag Cartridge, tuner. etc.) are catered for internally. the desired

function is achieved either by a multi-way switch or direct connection to the
Pream ||f|er appropiate pins. The internal volume and tone circults merely require connecting

p to external potentiometers (not included). The HYS5 is compatible with all I.L.P.

power amplifiers and power supplles. To ease construction and mounting a P.C.

connector is supplied with each pre-amplifier.

FEATURES: complete pre-amplifier in singte pack: multi-function equalisation: low noise. low

distortion; high overload: two simply combined for stereo.

APPLICATIONS: hi-ti. mixers: disco: guitar and organ; public address.

SPECIFICATION: Inputs-magnetic pick-up 3mV: ceramic pick-up 30mV: tuner 100mV:. microphone

10mV; auxiliary 3-100mV; input impedance 47k at 1kHz. Outputs—tape 100mV; main output 500mV

R.M.S. Active Tone Controls—treble =12dB at 10kH2: bass =12d8 at 100Hz. Distortion—0-1%

at 1kHz: signal/noise ratio 68dB. Overload—38dB on magnetic pick-up. Supply Voltage— = 16-50V.

Price £5-22 + 65p VAT. P. & P. free

HY5 mounting board B.1. 48p + 6p VAT. P. & P, free

The HY30 is an exciting New kit from L.L.P. It features a virtually Indestructible

I.C. wlith short circuit and thermal protection. The kit consists of: I.C., heatsink,

P.C. board, 4 resistors, 6 capacitors, mounting kit, together with easy to follow AVAI LABLE
15W into SQ construction and operating instructions. This amplitier is ideally suited to the

beginner in audio who wishes to use the most up to date technology available.

FEATURES: compiste kit; low distortion; short. open and thermai protection; easy to buiid. EX STOC K

APPLICATIONS: updating audio equi ; gultar practi itier: test Mier: i

udio
SPECIFICATION: Output Power—15W R.M.S. into 80. Distortion—0-1% at 15W. Input Sensl(lvlfy—
500mV. Frequency Response—10Hz-16kHz —3dB.

Price £5-22 + 65p VAT. P. & P. free

The HY50 leads I.L.P.’s total Integration approach to power amplifier design.

5 The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplitier has been refined to the extent

25W into 8 Q that it must be one of the most reliable and robust High Fidelity modules in the World.

FEATURES: low distortion; Integral heatsink: only five connactions: 7 amp output transistors; no
external components.

APPLICATIONS: medium power hi-ti systems: low power disco: guitar amplifier.

SPECIFICATION: Input Sensitlvity—500mV. Output Power—25W A.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. Size—105 x 50 x 25mm.

Price £6-82 + 85p VAT. P. & P. free

The HY120 is the baby of i.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.
2 FEATURES: very low distortion; integral | . load line lon: thermal 5 tive
60W IntO 8 n connections: no external components. - E
APPLICATIONS: hi-fi: high quality disco: public address: monitor amplifier; guitar and organ.
SPECIFICATION: Input Sensitivity—500mV. Output Power—60W R.M.S. into 8M. Load Impedance—

4-18N. Distortion—0-04% at 60W at 1kHz. Signai/Noise Ratio—90dB. Frequency Response—10Hz-
45kHz - 3dB. Supply Voltage— = 35V. Size—114 x 50 x 85mm.

Price £15-84 + £1-27 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 white still retaining true
hi-fi performance.
. FEATURES: thermal shutdown; very low distortion: load line protection; integral heatsink; no external
120W IntO 80 components.
APPLICATIONS: hi-fi; disco: monitor; power slave: industrial. public address.
SPECIFICATION: input Sensitivity—500mV. Output Power—120W R.M.S. into 8N. Load Impedance—
4-1601. Distortion—0-05% at 100W at 1kHz. Signal/Noise Ratio—9dB. Frequency Response—10Hz—
45kHz —3dB. Suppily Voltage— = 45V. Size—114 x 100 x 85mm

Price £23-32 + £1:87 VAT, P. & P, free

The HY400 is I.L.P.'s "Big Daddy’’ of the range producing 240W into 401! It has been

designed for high power disco or public address applications. if the amplifier s to

be used at continuous high power levels a cooling fan is recommended. The amplifier
240W into 4_0, includes all the qualities of the rest of the tamily to lead the market as a true high

power hi-fidelity power module.

FEATURES: thermal shutdown: very low distortion: load line p i no external

APPLICATIONS: public address: disco: power siave: industrial

SPECIFICATION: Output Power—240W R.M.S. into 40. Load Impedance—4-16M. 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 £32-17 + £2-75 VAT. P. & P. free

POWER SUPPLIES: P8U36—suitable for two HY30s £5-22 + 85p VAT. P. & P, free. pSUSO—sultable for two HY50s £6-02 +
85p VAT, P. & P, free. PSUT0O—sultable for two HY120s £13-75 + 1:10 VAT, P, & P. free. PSU90—suitable tor one HY200
£12-65 + £1-01 VAT. P. & P. free. PSU180—suitable for two HY200s or one HY400 £23-10 + £1-85 VAT. P. & P, free.

I.L.P. Electronics Ltd., Crossland House, Nackington, Canterbury, Kent CT4 TAD

TWO YEARS’' GUARANTEE ON ALL OUR PRODUCTS

Please supply .. N s, T

I-L- P- Electfon|cs Ltd- Total Purchcase pr|c9 __________ D ________ o _____ D -
| Enclose: Cheque 0 Postal Orders Money Order
CfOSSland HOUSG, Please debit my Access account (J Barclaycard account 0]

Nackington, Canterbury AGCOUNt NUMIBEF & 1vawenrs 1t et conr o e un?s 4 THERESETinth T

Kent CT4 7AD Nameand Address .. ................ s d e P anaapa AT ol
Tel (0227) 63218 e . e e oo T L e M T O e

Registered office No. 1032630 Signature.. ............. <8, | B Sty
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SYNTHESISER AND SOUND EFFECT KITS

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS. KITS AND
WORLD-WIDE

COMPONENTS
MARKET.

TO A

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

CIRCUIT AND LAYOUT DIAGRAMS are supplied
free with all' PCBs designed by Phonosonics.

PHOTOCOPIES of the P.E. texis for most of the
kits are avallable—prices in our lists,

P.E. SYNTHESISER (P.E. Feb. 73 to Feb. 74)

P E JOANNA (P.E. May/Sept. 75)

The well acclaimed and highly versatile larg: i
mains-Operated  Sound Symheslser complete with
keyboard circuits. Other circuits in our lists may be used
with the Synthesiser to good advantage. notably P.E.
Minlsonic, Phasing Unit. Wind and Raln. Rhythm

piano that has switchable
allemahve voicing of Honky-Tonk piano. ordinary piano.
harpsichord. or a mixture of any of the three. together with
tacilities inctuding fast and slow tremolo. ioud and soft
pedal switching. and sustain pedal switching. The powsr
delivers 24 watts into 8 ohms. The PCBs

Generator. Sound Bender. Voitage C Filter,
Guitar Eftects Pedal and Overdrive. Fuzz. Tremolo and
Wah-Wah units.

The Main Synthesiser: PSU. 2 linear VCOs. 2 ramp
generators. 2 input amps. sample hold, noise generator.
reverb amp. ring modulator. peak level circuit. envelope
shaper. voltage controlied amp. Full details in lists.

Set of basic component kits £83-03

Set of printed circuit boards £11:45
The Synthesiser Keyboard Clrcuits {can be used without
the Main Synthesiser to make an independent musicai
instrument): 2 logarithmic VCOs. divider. 2 hold circuits. 2
modulation amps. mixer. 2 envelope shapers and
additional PSU. Fuil details in our hists.

Set of basic component kits

Set of printed circuit boards

P.E. MINISONIC Mk. 2 SYNTHESISER
A portable mains-operated Miniature Sound Synthesiser,
with keyboard circults. Allhougrl naving sllghny tewer

£48-18
£7.66

have been igned by making | use
of the space avarlabla

Main power supply. tone generator. 61 envelope shapers.
voicing and pre-amp circuits.

Set of basic component kits for ahove £75.-29
Set of printed circuit boards for above £20.35
Power amplifiar £15.97
Prinied circuit board for power amp 95p

RHYTHM GENERATOR (P.E. Mar./Apr. 74)

Programmable for 64.000 rhythm patterns from 8 eftects
circuits (high and low bongos, bass and snare drums, 1ong
and short brushes. blocks and soft cymbal). and with

varable time signatures and rhythm rates. Really
tascinating and usetul.
Tempo. Timing. Logic. 8 Ettects circuits. PSU.
Set of basic component kits for above £36-14
Set of printed circult boards for above £7-03

VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducin; music volume during
“‘talk-over''—particularly useful for Disco work or for
home-movie shows.
Component set (in¢l. PCB)

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VCF that can be used.with the

£3.97

P.E. Synthesiser.
Component set £3-80
Printed circuit board £1.38

SOUNO-TO-LIGHT (P.E. Aurora) {P.E. Apr.-Aug. T}

Four channels each responding to a different sound
frequency and controlling its own light. Can be used with
most audio systems and lamp intensities.

Basic component set (excl. thyristors) £15-92
Printed circuit board for above £3-90
Power supply £5.78
PCB for power supply £1.79

3-CHANNEL SOUND-TO-LIGHT (P.E. Apr. 76)

A simpie but eftective sound-to-light controller capable of
operating 3 lamps each of approximately 700 watts.
power supply. thyristors. and by-pass switches.

facilities than the large P.E. Sy
offered by this design give it great scope and versatility.
Consists of 2 log VCOs. VCF, 2 enveiope shapers, 2 voltage
controlied amps. keyboard hold and controt circuits, HF
oscillator and detector, fing modulator, noise generator,
output amp and mixer, power supply.

Set of basic component kits

Set of printed circuit boards

ELEKTO “FORMANT'  SYNTHESISER
Magaz R e 1977)

Details o! componenl kits and PCBs are in our lists

GUITAR EFFECTS PEDAL (P.E. July 75)
Modulates the attack, decay and tilter characteristics of an
audio signal not only from a guitar but from any audio
source, producing 8 different switchable effects that can
be further madified 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

trom £64-25
£9-n

(Elektor

toot operated

switches £7.59
Alternative component set with panel mounting

switches £4-96
Printed circuit board -4

SOUND BENDER (P.E. May 74)

A muiti-purpose sound controller. the functions ol which

SEE QUR OTHER AOVERT FOR KEYBOARDS,

AND OUR LISTS FOR OTHER COMPONENTS

AND ACCESSORIES STOCKED—ALSO SOME
NEW KITS!

REVERBERATION UNIT (P.W. Nov./Dec. 72)

A high quality unit having microphone and line nput
pre-amps, and providing full control over revarberation
level.

Component set (incl. £11.95

DISCOSTROBE (P.E. Nov. 76)

4channel light-show controller giving a choice ot

sequential, random, or full strobe mode of operation.
Basic component set £13-19
Printed circuit board £3-45

P.E. TUNING FORK (P.E. Nov 5
Produces 84 swit ate tones. An
LED monitor clsaviy displays all beat note adjustments.

Ideal for tuning acoustic and electronic musical
Companent set (excl. spring unit) £9:73  jnstruments alike.
;.gn;:ai r::h::‘:lil‘ board ggg hPAﬂ.ln component set (incl. PCB) £15-59
i 1 & ¥

BT megm’ T (o ey £8.70 'ower supply set (incl, PCB) £7-03

WIND AND RAIN UNIT P.E. SYNCHRONOME (P.E. Mar. 76)
unittorlproducinglihelabe o An -beat electronic metronome. providing duple,
soun .- P = triple and quadruple times with full control over the beat
Component set {inel, PCB) £3.72 rate. Can also be used as a simple drum-beat rhythm

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

Sophisticated. versatile Fuzz unlt. including variable and
switchable controls affecting the fuzz quality whiist
retaining the attack and decay. and also providing flltering.
Does not duplicate the etfects from the Guitar Ettects Pedal
‘and can be used with #t and with other electronic

include envelope shaper. tremolo. voice-op: d fader.

automatic fader and frequency-doubier, Companent set using dual slider pot £8-86
Component set for above functions {excl. SWs)  £7-84 Component set using dual rotary pot - £6-20
Printed circuit board £1-89 Printed circuit board £€1-62

Optional extra— udio Mod. . the use of

which, in conjunction with the above component set. can  FUZZ UNIT ‘

produce “jungle-drum’’ rhythm: Simple Fuzz unit based upon P.E. “Saund Design’
Component set (incl. PCB) £2-88 circuit.

Component set (incl. PCB) £2-03

PHASING UNIT (P.E. Sept. 73)

A simple but efective manuaily controlled unit for  TREMOLO UNIT

introducing the “'phasing’” sound into live or recorded Based upon P.E. “"Sound Design’’ gircuit.

music. Component set (incl. PCB) £3-64

Component set (inci. PCB) £2.87
PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phasing Unit to automatically
control the rate of phaslng.

Component set {incl. PCB) £4-48

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

The Wah-Wah efect produced by this unit can be
controiled manually or by the integral automatic
controller.

Component sat {incl. PCB) £3.55
AUTOWAH UNIT (P.E. Mar. 77)

Automatically produces Wwah-pedal and Swell-pedat

sounds each time a new note is played.
Component set, PCB, special foot switches
Component set and PCB, with panel switches

£7-27
£4-83

TREBLE BOOST UNIT (P.E. Apr. 76)

Gives a much shriller quality to audio signals fed through

it. The depth of boost is manually adjustable.
Component set (incl. PCB)

DYNAMIC RANGE LIMITER (P.E. Apr. 7T)
Automatically controls sound output to within a preset
level.

Component set (incl. PCB}

£2.40

£4-58

ENVELOPE SHAPERS

Both of the kits below have manual control over their
Attack, Decay, Sustain and Release functions. Kits include
PCB (VCA means Voltage Controlied Ampiifier)

Envelope Shaper and VCA (P.E. Apr. 76) £6.68
Envelope shaper (without VCA) (P.E. Oct. 79) £4-66
Transtent generator (P.E. Apr. 77) £6-34

generator. Includes power supply.
Ci t set (incl. lo
Printed circuit board

PEAK LEVEL INDICATOR (P.E. Mar. 76)

A twin-channel visual display unit for monitoring the peak
level of audio signals. Well suited for use when
inter-coupling our mlny sound producing kits to help

avoid signal over-loadi ng
Component set (incl. PCB) (as published)

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
Muiti-funetion circuits that. with the use of other external
equipment. can serve as lie-detector. aiphaphone.
cardiophone etc.

£11-62.
£2.04

£3-88

Pre-Amp Moduls Component set (inct. PCB) £4.22
Basic Qutput uit

set with PCBs. for alphaphone. cardlophone
frequency meter and visual feed-back lamp:

driver Eircuits £6-59
Audio Amplitier Madule Type PC7 £7:35

TAPE NOISE LIMITER
Very effectiva cireuit for vadut:lng 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) £4-89

SEMI CONDUCTOR TESTER (P.E. Oct. 73)
Essential test equipment for the enterprising home
constructor. While stocks last.

Set of resistors, capacuors. semiconductors,

p s, and PCB £9-63
Panel meter (500uA) £5-70

MICROPHONE PRE-AMP (PE Apr. 77)
Component set (incl. PCB)

£3-78

POST AND HANDLING

U.K. orders—under £15 add 25p plus VAT, over £15 add 50p
plus VAT, Keyboards £1-50 plus VAT

Optional Insurance for compensation against loss or
damage in post, add 35p in addition to above post and
handling.

Eire, C.I.. B.F.P.O.. and other countries are subject 1o
Export postage rates.

LIST—Send Stamped Addressed Envelope with all UK.
requests for frae list giving fuller details of PCBs. kits, and

other components
OVERSEA! nqulrles tor list: send 40p
DON'T FORGET VAT!

Add 12} % (or current rate it changed) to full total of goods.
post and handling. (Does not apply to export orders),

Pricas are correct at time of press. E. & O.E. dellvery
subject to avallabliity,

EXPORT ORDERS are weicome. though we advise that a
current copy of our list should be obtained betore ordering
as it aiso shows Export postage rates. All payments must
be cash-with-order. in Sterling and preferably by
International Money Order or through an English Bank. To
obtain list send 40p.

PHONOSONICS - DEPT. PES6

22 HIGH STREET - SIDCUP - KENT DA146EH

MAILL. ORDER AND C.w.0. ONLY
SORRY 8UT NO CALLERS PLEASE
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The Finest . . .

The "S.K.A."" Plastic Keyboard was developed by Kimber Allen Ltd. in
co-operation with a Swedish company and the manutacturers state that in their
opinion itis the finest moulded plastic keyboard made and is not to be confused
with cheaper keyboards available.

The keys are moulded in Acrylic plastic, a material chosen for its hard wearing
properties and ideal feel to the touch. They are moulded in two parts, the key
face, which has to be perfect in appearance and finish, and the action, which
has to be strong and carry the hani The strong ion of ini
extrusion upon which they are mounted Is specially designed to take all the
pressures of playing. Springs, felts, and contact actuators are supplied
ready-fitted.

Y SUS) S
QXL

The contact assemblies are constructed of laminated bakelite, thus giving
smooth slot walls and completely free movement of the gold-clad contact wires.
Types avallable as folows (Contact pairs normally opef):

w.

G}—SPCO

GB—2 pairs
GC—3 pairs
GE—4 pairs

24p each
27p each
36p each
45p each

GH—5 pairs 57p each
4PS—SPCO and 3 pairs 53p each
Palladium Wire Bus Bars, 1 octave

lengths 50p each U.K. Post and Handling: 37 Note C-C Keyboard

£25-50

49 Note C-C Keyboard
£32:25

61 Note C-C Keyboard
£39.75

aras: k1
SEE OUR OTHER ADVERT FOR SYNTHESISER AND SOUND EFFECT KITS AND Keybo rds: £1-50 each

SEE OUR LISTS FOR OTHER COMPONENTS AND ACCESSORIES STOCKED.
SEND S.A.E. FOR FULL LIST (OVERSEAS SEND 40p).

PHONOSONICS

DEPT. PES6, 22 HIGH STREET
SIDCUP, KENT DA14 6EH

Contacts: orders under £15: 25p;
orders over £15: 50p

VAT: Add 12¢% to final total on all U.K. orders

EXPORT ORDERS ARE WELCOME but please see our price list
for Export Postage Rates. N.B. Elre, Channel isles and B.F.P.0O.
Classify as export.

Mall Order and C.W.0. only—Sorry bul no cailers please

Prices are correct at time of Preas. E. & O.E. Delivery subjec! to availability

INVERTORS P.E. ORION STEREO ASTRO |GN|T|0N
il

lw*o 0,9,9,9 ¢

20 + 20 Watts r.m.s. into 8 ohm load. Distor-
tion less than 0-01% 100Hz-10kHz. Frequency
response + 1dB 20 Hz to 20 kHz. Hum level

240v-50Hz from your 12v car battery.

25 watt—£4+78 300 watt (24v)—£26-45
40 watt—8-27 400 watt (12v)—£39-05
75 watt—£12-03 500 watt (24v)—£48:18
150 watt—£21.27 1kW (50v)—£127:00

ASTRO IGNITION SYSTEM
Compiete kit of parts for this
proven and tested system £10-45
incl. VAT. Ready built with only two

300watt(12v)—£33-03 1-5kW (110v)—£140.80
All above invertors are in kit form but may
be purchased built up In metal case & ready
for use. Price list sent on receipt of s.a.e.
Prices include post & packing.

P.W. AUTOMATIC EMERGENCY
su

240v-50Hz-150 watt invertor with built in
battery charger. In event of power failure
switches over automatically from battery
charging to invertor operation. Cect. as
appeared in Dec. 72 P.W. Complete kit of
parts (exciuding meter) £24-50 + £1-70p. & p.

DIGITAL WATCH
L.E.D. display giving hours, minutes,
seconds and date. Design based on
American technology, and fantastic value
at £16 + 30p p. & p.
One year guarantee.

TRANSFORMERS & COILS
Both high volume & small order capacity
avallable.
Special offer. Miniature mains transformer
6-0-6v-6V.A.—85p plus 10p p. & p

TRADE & EXPORT ENQUIRIES WELCOMED

virtually nil with volume full on.

This is a power amplifier of superb quality
incorporating the very latest design features.
Professional hi-fi enthusiasts have classed it
as fantastic and real value for money. The
CCT incorporates a low flux transformer and
inputs for disc. tape, tuner, etc.

Complete kit of parts Including slim line
bookend case, sitk screened front panel &
knobs. £47-30 incl. VAT & p. & p.

The bookend case. I.C.s & semiconductors, P.C.

board, Transformer, etC. may be purchased separ-
ately if desired. Send S.A.E. for further information

P.E. ORION TUNER
Full kit of parts for this superb tuner unit to compili-
ment the now well established amplifier. Parts
may also be purchased separately. Send S.A.E€.

connections to alter £13:75 incl.
VAT. Thousands have used this
system both home and abroad.
Consider these advantages more
power, faster acceleration, fuel
economy, excellent cold starting,
smoother running, no contact
breaker burning. Also because of
the high energy spark, the fuel
mixture can be made weaker giving
further economy and fewer plug
problems. Fitting time when buiit
5 minutes approx. Please state
whether positive or negative earth.
Trade and export enquiries wel-
comed.

ASTRO ELECTRONICS
Spring Bank Road. West Park
Chesterfield.

Practical Electronics

June 1977

E-S
—_
w



http://www.cvisiontech.com
http://www.cvisiontech.com

INTERNATIONAL ELECTRONICS UNLIMITED

cmos
T e e s TR SHIPMENT MADE VIA AIR-POSTAGE PAID
745 "
R R e - 3 DAYS FROM RECEIPY OF ORDER
s : . [T TR
;:g: :: 7454 0 i N WObA 110 40224 %0 TIA n CENTRAL PROCESSING UNIT
70 1" TNy b2 007A 2 WA 2N WTIA n 2048 bit static PROM elect.
TN BT 2 gaer 95 | WA be W Growta prog. UV ears. 24 pin 8008 £12-95
7305 13 73 N 74161 90 T s FANNR T SV # o
Tawe 2 G2 N rqied 10 “"‘l’: ‘: w::‘: # oy £5-.00 8080A £12-95
7407 22 s 2 74165 125 3:" :u :m " :?n:: |-::
7404 " T4v4 2% 74166 3°15 0134 17 S015A 14 g528A 3N £ 89 UART
WY MY W gry 95 | 0MA 12 0s0A W gesa 1) AY51013A £4-50
7410 10 7476 % 74175 95 40154 11 M04dA IV qupia n 102411 STATIC RAM 16 PIN
FAN N, T4 70 p4ize  ugs [ SOTSAC (W G SRR T ae
1 s o e Blwca w owes w LED DISPLAYS DISCRETELED'S
= - e 400 9 KT | W el 249 MAN1T £1-39
7416 2 e M C3H0 B0 WCS] e ME 4 £-20
722 Game 150 G4m0 2-50 ;:ﬁ: :: Z::; ::: 75:: :: M2 2-79 Mv10B -18 ™ £1 -25
AN e 0 ez 80 | 78 ks rurn se cwrs 1m | MANS  1.57 mvso .og | ©4bItROMTTL 16 pin
AN M G 7V caime 1458 710 35 7601 115 CeC1es 2% ::: ; :g; NSL100 -09
T2 2 2 M oy 130 :
A et % tqe0 95 2708 1 X 8k :NAI:‘::D ":; MVS020 £2-°°
Tam B a4 Caw 9 i REDISY -t2
B e T e EROM FNDS00 1.33 CLEAR .12 | WEX 32-bit STATIC SHIFY
40 12 Fae 55 41 85 E o oo ERASOR 2 X CISIER
4222 400 7Y cawa 95 20 - DLIOANSI-39
T4 B Chov 60 T4y 72 IC SOCKETS MEMORIES £2-00
T4 N caee T e 1-00 Soider tail - low v'°"': ; 1 1101 256 bit static RAM -89
40 L o B Gaes 7S '“i‘;" = f. B 4 1103 1024 bit dynamic RAM 79 | HEX 40-BIT STATIC SHIFT
::; ;‘; T2 : T4I98 |-;0 b pin Oy 40 pin -4 2102 1024 bit static RAM 1-50 REGIS TER
) T4 T4tvy 1-70 18 pin i} 5261 1024 bit dynamic RAM -79
HE55 cas S0 Tamo 390 F93410 256 bit bi-polar RAM 119 [10% OFF WITH £ 15 ORDER
T34 60 a1 SO wire wrep - gold p-.u- 2513 ROM — charactes
R T L Yo 5 10 [15% OFF WITHE50 ORDER
4 85 445 75 LINEAR (7 -3 0 *n 52523 256 bi THESE DISCOUNTS APPLY TO TOTAL
a7 sy W 01 N e e W 1D 56 bit PROM 2-50 OF ORDER — SPECIALS INCLUDED
THE B0 o 60 RINNS I st - e -3 i
R i S e 04 | TR 7 W 1M Salisfaction guaranteed. Shipment will be made postage prepaid within 3 days from
105 0y 51 W 3 receipt of order. Payment may be made with personal check, charge card (include
s Cevioes "7 “ 5 3“’: 3 number and exp. date), international money order (include receipt) or bank cheque
171 AFAF Sirip Detedtor DIP 20 § o0 '.;; ” ”: e :: made payable in US.$
::o ::;::1:: ;«;zslwhg;:m ow 1';: 0 pr] :. - r 5 ) 75 Add 50p to cover shipping and handling if order is less than £5.
10t ; . .
. A ed M.:aumm sl :|: [ 113 ;:: : The above prices do not include any taxes leviable by a purchasers country of residence.
1800 Siereo multiplenes DIP 7% v 2y -1
siock sah a4 | VSL 2 29 2 INTERNATIONAL ELECTRONICS UNLIMITED
Blox b 48dbs (typ) mOIP -86 S %0 3
15 Chacacter Gamerator ehns OIF-24 724 |12 9 _swa 142 v & VILLAGE SQUARE, P.O. BOX 449
a“:‘; \!“ILMM L‘mv . -52 Date sheets on request. Add 20p ea. it CARMEL VAllEV, CA 93924 USA
QU CE Ll IC g 2-95 | item is priced below 50p each. BARCLAY CARD PHONE (408) 659-3171 ACCESS

Tel!
miTESINNENNENEENNCTESTINTNRRRNANEREREESE

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can provide the techmical knowledge that is so essential to
your success; knowledge that will enable you to take advantage
of the many opportunities open to trained people. You study
in your own home, in your own time and at your own pace and
if you are studying for am examination ICS guarantee coaching
until you are successful.

City & Guilds Certificates:
Telecommunications Technicians

Radio, TV, Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:
Colour TV Servicing
Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation
and Contractin

POST OR PHONE TODAY FOR FREE BOOKLET.

Teo: International Correspondence

Schools
lﬂ Dept. 771G Intertext House, London
SW8 4UJ or telephone 01-622 9911

Subject of Interest............. o}

Name

Address
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SUB-MINIATURE 8 OHM LOUDSPEAKERS 13in dia., 75p each.

10 MULTH-TURAN TRIM-POTS assorted for 80p.

1,0004:F 40V.W. ELECTROLYTICS, size 1} X {in, 3 for 35p.

TO39 5W NPN DARLINGTON TRANSISTORS, 20p each.

8 to 1 FRICTION SLOW MOTION DRIVES, 55p each.

STANDARD 5K POT WITH SP SWITCH, 3 for £1.

2A WIRE ENDED CHOKES, 6 tor 50p.

200 ASSORTED {, :W RESISTORS for 75p,

30 ASSORTED 10XAJ CRYSTALS, £1-10.

AUDIBLE ALARM SYSTEM WITH TRANSISTORS and I.C. 12V, 75p.

20 PHOTO TRANSISTORS and PHOTO DARLINGTONS untested, £1.

BRANDED TO$2 PLASTIC BC108, BC212 types, 10 for 60p.

20 ASSORTED BRANDED 250mW ZENERS for 60p.

EDGEWISE CENTRE ZERO 200:A METERS, 90p eath.

EDGEWISE LEVEL METERS 200uA, 90p each.

PLASTIC TRIACS 400 PIV 6A, 60p each.

MULLARD C280 CAPACITORS 100 assorted for $Tp.

DUAL GATE MOS FET's like 40673, 33p, 4 for £1-10,

50 ASSORTED ELECTROLYTIC CAPACITORS for 57p.

BOOKS. “Practical Test Equipment™, 75p, ''Simple Short Wave Receivers’', 60p,
“Practical Electronic Projects’’, 75p. The three books for £1-60.

50 BC107-8-9 TRANSISTORS untested for $7p.

800V 2A PLASTIC TO3 NPM-TRANSISTOR, 50p, 3 for £1-10.

TEXAS POWER PNP DARLINGTONS TYPE TIP 117, 35p each.

STUD MOUNTING S.C.R's 10A type. . 28p, 400 PIV, 50p, 800 PIV, 60p.

80 ASSORTED WIRE WOUND RESISTORS 1 lo 10W. 57p.

AUDIO 1.C's LM380, 80p, SN76001N, 50p.

TRANSFORMERS 240V a.¢c. input. Type 1, 22V 1A, 88p, Type 2. 22V 300mA 7}V
1A, 99p, Type 3, 18V 500mA. 88p.

0-5V 5mA SILICON SOLAR CELLS, 35p.

0W PLASTIC POWER TRANSISTORS npn, 22p, pnp, 25p. 35p pair.

50 A.C. 128 TRANSISTORS branded but untested for 57p.

200 + 200 + 100uF 300V.W. ELECTROLYTICS 2} % 1}in, 25p each. 10 for £1.80.

100 SUB-MINIATURE 50V.W. DISC CERAMICS assorted for 57p.

MINTATURE SILICON DIODES assorted PiV's tor 57p.

ELECTROLYTIC CAPACITORS 3300uF 16V.W. size 2 x {in, 25p, 4700uF 16V.W. size
2 x 1in, 25p, 7500uF 16V.W. size 3} x 1}in, S5p.

RADIO I.C. ZN414 with data, £1.

250pF SOULID DIELECTRIC VARIABLE CAPACITOR, 33p,

BD207 PLASTIC POWER 90W TRANSISTORS, 559 euch

SUB-MINIATURE TOGGLE SWITCHES SPST. 35p; T, 45p.

EM] HUGHES or TRANSITRON GOLD BONDED DIODES 50 for 40p.

Please add 20p for post and packing on orders under £2. Overseas orders at cost.

J. BIRKETT

RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln LN2 1JF
Tel. 20767
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NOT TOTALLY BINDING

L\RGE scale integration brings highly complex circuit systems

within the ordinary constructor’s reach. But at what cost
to individual freedom and enterprise? The central Lst package
rules the roost. It determines the overall pattern and personal
designing is severely limited to a few peripheral trimmings, so far
as the actual electronics is concerned. More scope is of course
offered in the mechanical arrangement of the final working model
for here personal preferences can be indulged in.

This somewhat pessimistic view is broadly true, although it
does not apply totally in all cases. The general drift is at any
rate discernible and is sufficient to suggest to some that the
nature of project building is undergoing change, that a new era
of “kit constructing” is dawning, an era reminiscent in many
ways of the hey-day of the radio kits of the 20’s and 30’s. But
the comparison is not quite fair since the present-day constructor
has far more freedom of subject than the radio constructor of old
who assembled kits strictly according to an unalterable plan.
Today’s electronics constructor has the advantage of the most
advanced technology, in, moreover, a convenient miniaturised
form. And not all Lst packages coming on the market are pre-
ordained for some unique or exclusive electronic environment.
Sometimes the options are open and true inventiveness has
opportunity to shine outside the central star performer, the
LsI chip.

Our Television Sportcentre is built around a well-known LsI
chip and, naturally, individual initiative is rather restricted in
this case. Even so, the opportunities are there, as a study of
some of our contemporaries who have featured this same device
will demonstrate. Each published design has its own individu-
ality which shows through clearly. This provides good evidence
that the construction of major projects based on the identical
LsI chip need not necessarily become a drab uniform procedure,
nor even just a kit assembly operation, as some might fear.

A greater danger to the hobby field comes from complete
ready-made equipment. Television games again provide a good
example at this very time. Maybe home constructed equipment
of this kind will not be able to compete economically with the mass
produced article, and TV games will join their honourable and
distinguished predecessors the transistor radio, the pocket
calculator, and the digital wristwatch as subjects generally
abandoned after the initial experience in building one just for the
sheer fun of the thing.

So this month’s presentation of the Television Sportcentre
may be a ‘‘one-appearance only”. But who can really tell?
Further innovations on the TV game theme are coming along
from the i.c. manufacturers and it would be rash to predict any
early closure of constructor activities in this particular field.

All users, commercial equipment makers and amateur con-
structors alike, have become dependent upon the device maker
for the basic system design equally as for the actual device
itself. Resourceful amateur designers will relish the challenge
cffered by every new LsI device that comes their way. Any
successes in new adaptations for these devices will not go un-
marked by the manufacturers and others on the professional
side of the business, that is certain.

F.E.B.
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oUUND to .
CONVERTER

By M. Hadley

HE Sound to Light Converter described in this
T article was developed to provide a simple, cheap,
but effective unit for use at parties. It provides good
channel separation while avoiding the most common
failing of other cheap sound to light units, namely
generating mains interference which produces an irri-
tating buzz in the record player or sound system in use.
As this is produced by the fast switching of large
currents, the silicon controlled rectifiers (s.c.r.s) in this
unit are only switched when the mains voltage is at or
near zero volts in each cycle.

FILTER SECTION

The three channels are split by active filters using
741 op. amps. (IC1-3 in Fig. 1). The bass and treble
filters are standard 12dB per octave Sallen and Key
circuits, in low pass and high pass configurations, with
breakpoints-at 370Hz and 1kHz. These give very good
channel separation which is vital for an attractive dis-
play when three channels are used.

The midrange channel has 6dB per octave filters with
the same breakpoints. Since this channel only covers
one octave or so, the filter characteristics are quite
suitable.

Each filter input is taken via its own 10 kilohm
logarithmic level control from the secondary of isolating
transformer T1. This can consist of the output and
feedback windings of a valve audio output transformer.

418

A suitable transformer can be wound using 28 s.w.g.
wire. The primary is 210 turns and the secondary 280.
The core should be from a valve audio output
transformer.

R6 prevents damage to the amplifier in use if Tl
should short out, and to the 741s if very high signal
levels are applied when the sensitivity is turned fully up.
Its value depends on the power of the amplifier in use
and is between 100 ohms and 4-7 kilohms. A value of
470 ohm:s is suitable for most applications.

The three filter outputs are taken via 1-2 kilohm
resistors to the gates of CSRs 1 to 3.

MAINS SWITCHING

S.c.r.s are used to run the lamps on alternate half-
cycles of the mains waveform. This reduces the cost and
complexity of the circuit considerably, while scarcely
affecting the display. The only effect is a reduction in
overall brightness, which is generally welcomed at
parties.

Zero-voltage switching is used instead of the more
conventional ‘“‘phase control” dimming: this offers
several advantages. First, mains-borne interference is
almost entirely eliminated, and no high voltage capaci-
tors or bulky chokes are needed to filter it out. This
reduces overall cost, more than offsetting the cost of
the zero crossing detector. Second, a more rapid,

il

pulsating display is produced which most people find
more pleasing than the slower effect. Finally, the dissi-
pation in the s.c.r.s is reduced, cutting the size of the
heatsinks needed.

The zero voltage switching circuit consists of TR1/2
and associated components. The mains voltage is
attenuated by R1 and R2 and applied via Cl and R3
to the base of TR1. D1 removes negative half-cycles
from the base, preventing reverse breakdown of the
base emitter junction. The amplified pulses at the col-
lector of TR1 hold TR2 off during positive half-cycles,
except when the mains voltage is very low, holding the
s.c.r. cathodes at about +9V. The gates are then
reverse biased, and the s.c.r.s are held off. When TR2
is on, the s.c.r.s will turn on if the signal level at the
filter output is above about 0-6V. Thus the s.c.r.s can
only turn on when the mains voltage is passing through
zero.

CONSTRUCTION AND POWER SUPPLIES

The prototype was built on 0-lin matrix Veroboard
which carried all components except the transformers
and level controls. The s.c.r.s used were 1A 400V types
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Fig. 2. Component and wiring details of main board. The 0V line is

not connected to chassis

in TOS cans which were mounted on the board and
fitted with push-on “cog wheel” type heat sinks, which
were found to be adequate, as they remained cool after
several minutes running. A suitable Veroboard layout
is shown in Fig. 2.

The unit was battery powered for simplicity and low
cost, but for continuous use a power supply such as that
shown in Fig. 1 is suitable.

The electronics is contained in a metal case which
must be connected to mains earth. It is, however,
important that no part of the circuitry be earthed.
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The mains wiring should be done with standard p.v.c.
mains cable, taking care that it does not chafe against
any metal part. The level controls should be of the type
with nylon shafts for the greatest safety.

A high standard of construction should be attempted
when building any equipment which is to be connected
directly to the mains supply, as mistakes can be expen-
sive and dangerous. Particular care should be taken to
ensure there are no solder bridges between tracks on
the Veroboard, and that no part of the circuit board or
heatsinks touches the metal case.

Showing the case assembly
of the unit. Note the push
fit heat sinks on the s.c.r.s
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b

Fig. 3. Component interwiring to the board

The best form of lamp connector to use is the normal
flat pin 13A socket, as this is both shuttered, for safety,
and ensures that each lamp is fused. The sockets should
be mounted on the rear of the unit and care taken to
ensure that no “whiskers” of wire from the connecting
cables touch each other or the case. These sockets are,
however, expensive, and a suitable alternative is to
build the lampholders into or onto the unit with the
cables permanently wired in position.

The speaker input is isolated, and may be taken to a
}in jack socket, or a DIN speaker socket. These sockets
must also be kept insulated from the case.

A professional finish can be given to the unit by
labelling the controls with *“‘Letraset” and finishing off
with a coat of clear lacquer.

DISPLAYS

As it stands the unit is suitable for lamps of up to
150W per channel, which is about the most useful for a
small private party. The circuit can be used without

Practical Electronics  June 1977

other modification for 3A s.c.r.s giving a power hand-
ling of about SOOW per channel which is suitable for a
larger party or small disco.

In use, the unit is connected across the speaker
output of the amplifier used, and adjusted to give a
pleasing display with the music at the desired level. The
bulbs used can be small 15-60W bulbs for a very rapid,
“flashy”’ effect, or larger 100 or 150W coloured spot
bulbs for a slower effect.

As with the lamp connectors, this is an area where
constructors can exercise their ingenuity to build a unit
suitable for their own applications.
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ow that the Government has introduced regulations
requiring drivers to use dipped headlights in day-
time when visibility is poor, it is very easy to leave
lights on accidentally when finishing a journey. The
result of this can vary between embarrassment and
considerable expense. A simple answer is to fit a
warning light on the dashboard in parallel with the
sidelights, but this is not usually satisfactory as the
light will either dazzle the driver at night or be hardly
noticeable during the day.
A better solution is to employ an audible warning
system. This cannot, of course, be connected perma-
nently to the car’s lighting circuit. Instead, a few

logic gates are used to ensure that the waming is
sounded only when required. The circuit shown is
suitable for negative-earth vehicles: amendments for
positive-earth vehicles are given at the end of the
article.

PRINCIPLES OF OPERATION

The circuit of this device is shown in Fig. 1. Connec-
tions are made to both the lighting and ignition feeds
in the car, and the operation of the logic controls an
oscillator. The oscillator is normally inhibited, and
only starts working when the following sequence of
events occurs:

1. Ignition and lighting supplies both on (driving
with lights on);

2. Ignition supply is then switched off (driver
leaves car with lights on).

The output of the oscillator is amplified and fed to a
small loudspeaker.

By using this method, a warning is sounded only if
the lights are left on after stopping. The warning is
cancelled by turning the lights off. Nothing happens
if the lights are turned on with the car already parked,
so the deliberate use of parking lights will not set off
the warning.

CIRCUIT DETAILS

Detailed operation of the circuit is as follows. The
ignition and lighting voltages are filtered and stabilised
by R1, R4, C2, D4 and R2, R3, Cl, D3 respectively.
The stabilised outputs are fed to ICla. This is a NAND
gate, so its output is zero only when both ignition
and lights are on. IClb and IClc are arranged as a
flip-flop, which is set by the output of ICla and reset
by a signal from the lighting supply passing through
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COMPONENTS . . .

Resistors
R1, R2, R7 1kQ
R3, R4 47k Q
R5, R6 1MQ
All 10% W
Capacitors

0-01F polyester (5 off)

C1, C2, C4-Co-
C3 4.7uF 15V tantalum

Semiconductors
IC1

CD4011AE
1C2 CD4001 AE
TR1 BC108*
TR2 BFY51*
D1, D2 1N4001
D3, D4, D6 10V 400mW Zener
D5 1N914
Miscellaneous

Loudspeaker, 75Q miniature
Veroboard 0-1in pitch, 95 x 64mm
Aluminium box, nuts, bolts, etc.

*See text for types required for positive-earth

version
NOTE: IC1d NOT USED
IC1 CO4011
D2 D1 162 CDL001}P'N 1% VwF’lN 7 VSS
INGOOY|  INGOOY R1
O
IGNITION o
R2
[
LIGHTS L)

) ci 03 Ao c2 f’;in 3
nd) |oo1u: oV 10V |omu: |L-7uF

Fig. 1. Circuit diagram of the unit, negative earth version

the filter R5, D5, C3. The flip-flop “remembers” that
the ignition and lights were both on together, and gives
a zero output when this has occurred.

The output of the flip-flop and a signal from the
ignition supply are both taken to IC2a. This is a NOR
gate, so it gives a positive output only when both
inputs are zero—that is, when the ignition is off and
the flip-flop has remembered that both ignition and
lights were previously on together.

The output of IC2a is inverted by IC2b and fed to
IC2c, which is connected as a simple gated oscillator.
The values shown for C4 and R6 produce a suitably
unpleasant noise for the warning signal. Finally IC2d
isolates the oscillator from the two transistors TR1
and TR2, which are connected as a Darlington pair for
high current gain. The 75Q miniature loudspeaker is
connected in the emitter circuit of TR2.

Power for the device is obtained from whichever of
the ignition or lighting circuits is on, by means of the

Practical Electronics  June 1977

two diodes D1 and D2. The supply is taken directly
to the two transistors, but is stabilised before being
used to power the integrated circuits.
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LIGHTING,
SUPPLY

QUTPUT TO
LOUDSPEAKER

Fig. 2. Component layout on Veroboard, negative earth version

CONSTRUCTION

The unit may be built on a 95 X 64mm piece of
0:-1in matrix Veroboard. The layout is not critical, and
one possibility is shown in Fig. 2. A warning may be
needed, however, concerning the two integrated circuits.
These are cmos types rather than the more familiar
7400 series, and they are electrically somewhat fragile.
They will be supplied with the pins shorted together
by aluminium foil or conductive foam to prevent any
static charge from building up. They should be kept
like this until required for use.

The i.c.s may be mounted either in sockets or
directly on the board, but in any case they should be
inserted last, after all the other components and wires.
Insert IC1 before IC2. Avoid touching the pins, and if
the integrated circuits are being soldered, ensure that
the soldering iron is well earthed. If all these precau-
tions are taken, there shouldn’t be any trouble.

The completed board and the loudspeaker may be
mounted in a small aluminium box and fixed at some
convenient position inside the car.

POSITIVE-EARTH VEHICLES

The circuit shown in Figs. 1 and 2 is suitable for
vehicles with a negative-earth electrical system. The
circuit can be adapted for positive-earth vehicles by
making the following changes:

1. Reverse all the diodes and C3.

2. Interchange the two integrated circuits (so that
ICl1 is now CD4001 and IC2 is CD4011).

3. Reverse the power supply connections to the
integrated circuits. This can be accomplished
simply by rotating them through 180°.

4. Replace the two transistors by pnp equivalents.
Possible types are BC478 or BC158 for TRI,
BC46]1 or 2N3134 for TR2. Y

NEWS BRIEFS

Bionic Voice

HEN Mr Charles Lacey of Berinsfield, Oxford, began

to relate his invention to a member of PE, nothing

at first seemed very remarkable, until it was revealed that

Mr Lacey has no larynx, and was using his invention there
and then—an electronic voice!

For those, who after surgery, are told they can never
speak again, here lies hope. For with Mr Lacey’s bionic
voice, audible oscillations are introduced orally by a
circuit small enough to fit to the upper dental plate,
whereupon the natural speaking action of the mouth
modulates the sound into recognisable speech, even
retaining most of the former accent.

Isolation inflicted on the voiceless has been tackled
.before, with gadgets producing a weak “Dalek™ type
speech, which on demonstration seem comparatively
primitive. But with Mr Lacey’s invention, an acoustically
. controlled feedback system produces floating frequency
and amplitude, giving rise to artificial intonation and
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automatic suppression when the mouth closes. However,
with this and other of his aids for the handicapped, there
are still obstacles to be overcome. The pioneering spirit
of this self-taught electronics designer has so far been
well supported and encouraged.

“Ideally”’, says Mr Lacey, “I should like to set up a
viable but non-profit making workshop, producing aids
to order. But for this I would need a sponsor.” It would
almost certainly be the first of its kind in the country!

His latest target is to raise £60 for a VDU in order to
provide one of his Portable Keyboard Writers for a
Speech Therapy patient at the Charing Cross Hospital.

Let us hope that Mr Lacey can find the backing, to
reac};i those whom his inventions would undoubtedly
benefit.

New Secretary for IERE

MR GraHam D, Clifford, CM.G., CEng, F.LE.R.E.,

F.C.1S,, retired as the secretary of the Institution of
Electronic and Radio Engincers on March 31st, 1977.
The Council has appointed Air Vice-Marshal Sinclair
M. Davidson, CB.E, C.Eng, FIER.E., F.R.Ae.S.,
RAF, as secretary, Mr Clifford will continue as the
Director of the Institution with special responsibilities for
a further year.
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DIGITAL
STOPWATCH

This high accuracy digital stopwatch is based on the Intersil
{CM 7205 chip, giving normal start-stop-reset operation, plus
Taylor mode lap timing and cumulative timing. Clocking up to
one hour is possible on the large six digit display. Other
features include automatic reset at switch-on and a recharge-
able power source with advanced warning (about 15 minutes)
of low battery condition.

Ao EARTH LEAKAGE

CIRCUIT BREAKER

The effects of electric shocks can kill, either directly or
indirectly. In many cases these are caused by fauity
insulation or earthing so that dangerous leakage currents
pass with skin contact. The only safe way to operate
mains equipment is to monitor these fault currents and
this is what this unit does simply and reliably.

:ﬁ“-' . i

TWIN TRACE DOUBLER

Four trace display for a double beam ’'scope

PRACTICAL

ELECTRONICS

OUR JULY ISSUE WILL BE ON  SALE FRIDAY, JUNE 10, 1977
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Part 4 — PERIPHERAL CHIPS: MEMORIES

MIGROPROGESSORS

=
explained .......

Up to now in this series we have concentrated our attention on the micro-
processor chip itself, learning how it works, and what it can be instructed to do.
There can be no doubt that the MPU chip is the Prima Donna of any system,
but it's not much use at all on its own, and has to be supported by a variety of
peripheral chips like the all important program and data memories, and of course
the input and output ports which provide communication channels to the outside
world.

Using the analogy of Part 2, a microprocessor system which consists of
nothing more than an MPU chip is like a building site foreman complete with
calculator and notebook, but without any building plans or any workforce, and
consequently completely useless!

It is becoming the trend to incorporate as many of the necessary peripheral
circuits as possible into the MPU package, but this is not a trend which can
continue indefinitely if microprocessors are to retain their general-purpose
nature, since it would eventually reduce user options regarding optimum memory
size and number of input/output lines. However, in the special case of micro-
processors used in large quantities for consumer applications, like the Texas
TMS1000, the one chip MPU based system is already a reality. Our main concern
is the use of the microprocessor as a general purpose problem solving tool,
and so our interest in the one chip "Shoe-horn” jobs is necessarily limited.

An ideal system as far as we are concerned would use a capable MPU chip
with external provision for data and program storage which can be expanded as
necessary. Communication requirements vary from application to application,
and so we would like to either have versatile parallel input-output devices
available, or be able to put these together as required, from general purpose
logic such as the TTL or CMOS families.

This month we shall be looking at the range of memories available for our
use, and how these devices are used in practice.

To the uninitiated, the range of memory devices
available must seem a little confusing, or perhaps
to those with a well developed sense of the ridiculous,
quite hilarious! Without great effort one can recall
RAMS, ROMS, PROMS, EAROMS and EPROMs, but there are
more, and you can quite enjoy yourself building up a
list of your own. When you have gone as far as you
can, try listing the semiconductor technologies involved
as well; you can put down NMOS, PMOS, CMOS, FAMOS,
AIM, and Fusable-Link to get started, but you’ll find
plenty more.

If this memory game is not your cup of tea, and you
want to ignore everything which does not get you
further along the road to switching on your very own
microprocessor system, then don’t despair because
what you need to know is really quite simple.

426

READ/WRITE MEMORY

Easy storage and retrieval of data in a micropro-
cessor system is of vital importance, and the read and
write operations must take place at high speed if the
speed of the microprocessor chip is to be utilised
properly.

In the recent past all computer stores which were
designed for rapid access used a matrix of ferrite
rings, or cores, which could be magnetised in one of
two directions to indicate whether a logic 1 or logic 0
was stored. These stores could be accessed in micro-
seconds and had the advantage of random access to
the data stored, and non-volatility when power was
removed. Their disadvantages included high cost,
large size, and the fact that data was destroyed when
read out, so that a write-after-read cycle was necessary.

Practical Electronics June 1977
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Stores of this type are. called ‘“‘core-stores’, and this
title is still sometimes applied to any memory system
which provides a random access read and write storage
facility, even that used in microprocessor systems.

Recently the true core stores have been replaced.in
computer designs by semiconductor memory chips
called rams for Random Access Memory, and it was
the ready availability of this high speed, low cost
memory technology which helped to make the micro-
processor a practical proposition. Semiconductor
RaMs work on a totally different principle to the
magnetic core stores because they use a matrix of
transistor storage elements fabricated on an Lsi chip
using the same range of bipolar or Mos technologies as
other semiconductor logic. This makes them easy to
use, easy to drive, and very compact.

1024 BIT
MEMORY MATRIX

W
32 COLUMNS

10F 32 COLUMN
SELECT

Fig. 4.2. Using the *Chip Select” inputs to build large
memory arrays. This is a 1024 X 8 bit memory with
Intel 2111 256 x 4 static RAMS

Practical Electronics  June 1977

All microprocessor systems use read/write semi-
conductor RAM memory of one sort or another for
data storage during calculations and stack operations.
In some cases, it is used for program storage as
well.

Semiconductor RAMS have the disadvantage that
they are volatile, which means that their contents are
destroyed when power is removed even if it only dis-
appears briefly. This fact makes them unattractive for
storing programs for dedicated systems, but in develop-
ment systems, where programs are loaded and modified
on a casual basis, they are used extensively for both
data and program storage.

STATIC OR DYNAMIC?

Semiconductor rRaMs can either be *‘static” or ““dyna-
mic” in operation and it is important to appreciate the
trade-offs involved in choosing one or the other. Static
RAMs use storage elements based on a conventional
bistable flip-flop which can be set or reset by write
operations, 4nd which of course will sray set or reset
until a new write operation takes place.

Information stored in a static rRaM will remain
inviolate providing power is applied, and the stored
data does not have to be read or overwritten at any
minimum rate to retain its integrity. Dynamic rRAMS,
on the other hand, do not use bistable flip-flops to
store the data but rely on the storage of charge on the
gate capacitor of an Mos transistor for their operation.
The stored charge leaks away fairly quickly and this
makes it necessary for the data to be “refreshed’ at a
regular rate to retain data integrity. This may sound
a bit of a burden for the microprocessor system to
bear, especially when one recalls that data must be
refreshed about every 2 milliseconds, but you have to
remember that many microprocessors can carry out
several hundred program steps in that time and the
use of dynamic raMs does bring some useful advantages.

Because the storage element in a dynamic RAM
consists of little more than a single MosrET, larger
numbers of these elements can be squeezed onto a given
area of silicon, and power consumption is reduced into
the bargain. Refreshing of the memory can be con-
trolled by the microprocessor itself, or it can be carried
out by external hardware which requires a few extra
components but which makes the operation trans-
parent to the programmer.

As far as amateur systems are concerned, for memory
sizes up to 4K (4,096) words it is definitely better to use
static rRAMs, but beyond this size the cost-per-bit
advantages of the dynamic types become increasingly
attractive. At present, manufacturers are working on
some giant dynamic rams with no less than 16K
(16,384) bits in a 16-pin package!

RAM ORGANISATION

The typical RaM chip (static or dynamic) consists of
a large array of storage elements, each of which will
store a single binary bit. The chip can be “bit” or
“word’’ organised, so that arrays of say 1,024 elements
can be arranged as 1,024 separately addressable bits,
or as 256 separately addressable words each of four
bits.

The addressing of a particular bit or word inside the
chip is achieved by the selection of a row and column
line which intersect at the desired location(s) in the
matrix. Since a 1K x 1 bit chip might have 32 rows
and 32 columns in its matrix, some decoding of the
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necessary ten-bit binary address code is required to
produce the row and column select signals, and this is
supplied ‘“‘on-chip” in all currently manufactured
RAM devices. See Fig. 4.1. Addressing a location causes
the current state of its bit(s) to become available on
the ‘‘data out” line(s). Overwriting the stored data
can be achieved by setting up new data on the “‘data-
in” lines and taking the ‘‘read/write” control line to the
write state momentarily.

Memory arrays of any size can be constructed by
using more than one chip. An eight-bit MPU requires
an eight-bit word organised store, and this could be
built by using eight 1K x 1 bit chips in parallel (1K
word store) or by using two 256 x 4 bit chips in parallel
(256 word store). If a larger store is required you can
either use chips with a greater capacity (up to 4K x 1
bit at present) or you can take advantage of the ‘‘chip
select” inputs, which can be found on most rRam chips,
to build stores of unlimited size. The “chip select”
input must be present before any read or write opera-
tion can take place, and by using an external address
decoder to drive these inputs it is possible to extend
the address range to any number of bits. See Fig. 4-2.

RAM TIPS

Random access memories of a certain size can be
obtained with various “access times” of between about
50 nanoseconds and 1 microsecond. When choosing
a raM for a particular MPU system make sure you
choose one fast enough, but don’t overdo it, speed is
expensive in both cash terms and in power dissipation!

CMOs RAMS are now available in sizes up to 1K bit.
These devices are quite fast and have the over-
whelming attraction of extremely low current drain
during standby. Using cMOs static Rams you can build
non-volatile memories which will retain data for
months with the aid of a small battery supply which
takes over when the main supply is removed, an
extremely useful facility in some situations. The
only problem is that cMos devices cost about four times
as much as NMos devices of the same size.

READ ONLY MEMORY

Read only memory is much cheaper than read/write
memory on a cost per bit basis, and has the over-
whelming advantage of complete non-volatility in
normal usage. Information can be stored in a ROM
chip either during manufacture, or, in the special case
of prom devices, at some time after manufacture with
the aid of special programming equipment.

Read only memory is ideal for the storage of pro-
grams in a microprocessor system, and for those
systems performing dedicated tasks it is by far the
dominant form of memory used. A dedicated system
might have many thousands of words of rRom store,
and probably less than 1K word of rRam used as a
“Scratch-pad” or ‘“Jotter”. Even mpU development
systems and general purpose MPU based computers
which use a lot of RaM memory need fixed RoM pro-
grams to enable them to do basic “‘house-keeping”
jobs as soon as power is applied. Consider the National
Semiconductor SC/MP Introkit for example: it uses a
512 word rom store for the KITBUG program which
enables the user to load his program into the 256
word ram and subsequently execute and debug it.

INSIDE THE ROM

To the microprocessor, a ROM memory looks pretty
much the same as a RaM memory. The MPU sends the
RoOM an address and gets back the data stored at that
address via the data bus. The rRom usually shares the
same address space as system: RAM and so, if a pro-
grammer gets his knickers in a twist, the MPU can try
to write into RoM locations by mistake. Since the Rom
does not have inputs connected to the data bus and,
of course, does not have a read/write control input,
this would be a rather fruitless exercise which would
fortunately not harm the roM data already resident!

Internally, the roM has an address decoder and a
storage matrix rather like that of a RaM but in this case
the matrix does not need bistables or dynamic storage
elements and can make do with a simple ‘“diode
matrix” type of element where a connection is either
present for a logic-1 or logic 0 stored.

~ Glossary ol Terms

AIM—Avalanche Induced Migration. A prROM tech-
nology which relies on the making of links during
the programming process, rather than the blowing
ofdlinks which is perhaps a more common pro-
cedure. :

EAROM—Electrically Alterable Read Only Mentory.
This is a PROM technology which uses MNos (Metal
Nitride Oxide Silicon) to form a memory which
can be electrically erased and rewritten. This tech-
nology is in competition with ultra violet erasable
EPROM devices, but is more expensive and
apparently less popular.

EPROM—Erasable and re-Programmable Read Only
Memory. A general name which is usually used to

refer specifically to ultra violet light erasable
PROMS, like the popular 1702A which uses the
FamoOs technology.

FAMOS —Floating gate Avalanche Metal Oxide Semi-
conductor. The uitra violet erasable Prom tech-
nology which is programmed by means of charge
stored on the isolated poly silicon gate electrode
of an Mos transistor via an avalanching junction.
Erasure is achieved by neutralizing the charge with
one of an opposite polarity produced by irradiation
with ultra violet light.

PROM PROGRAMMER-—A hardware facility for
storing data or programs into PROM memory. The
programming operation can involve “blowing”
fuses, ‘‘making” links, or avalanching junctions
with voltage or current pulses—the characteristics
of which are specific to a particular device or
family. Universal programmers are available which
require the connection of a “personality’” module
to set up the system for a particular device type.
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Fig. 43 Two useful NMOS RAMS suitable for MPU Systems.
The 2111 is a 256 x 4 static device with common data injout data lines
controlled by the O.D. (Output Disable). Pin. The 2107 is a 4096 x 1
dynamic device with four times the capacity of the 2111

ROM TYPES

There are probably more variations on the read only
memory theme than there are on the read/write memory
theme, and this makes a basically simple device more
difficult to get to grips with than should really be the
case. For the purposes of this series we have chosen
to look at rRoms from a less academic and more practical
point of view, i.e. “What rom types do we need to be
familiar with to get our MPU systems operational?”’
To answer this question we need to consider just three
types, the mask programmed ROM, the programmable
ROM, Or PROM, and the ERASEABLE AND RE-PROGRAM-
MABLE ROM OT EPROM.

MASKED ROM

Mask programmed Roms have their contents fixed
by the final metallisation layer which is laid down on
the semiconductor chip during the manufacturing
process. This process yields the cheapest program store
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available, but only if several thousand roms with the
same contents are ordered together so that the high
mask charge can be recovered. This may not sound of
much use to us, but remember that development
systems and prototyping cards often come with a set
of system software, and masked rRom is sometimes used
to house it.

PROM

Programmable rRoms have the great advantage that
people like us can use them to store our programs even
if our programs are only one-off. To program a PROM
a PROGRAMMER is required, and you can pay over £1,000
for a really good one. Fortunately, there are a number
of circuits around for simple programming that
require little more than a few TTL monostables, some
voltage regulator chips, and a row or two of toggle
switches. Programming a PrRoM using a simple manual
programmer of this sort is certainly a bit tedious for the
larger ProOMS, because data has to be entered in binary
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QUTPUT
BUFFERS

Y GATING

ADDRESS INPUTS
DATA OUTPUTS
CHIP SELECT INPUTS

Fig. 4.4 The 2704 and 2708 are state of the art EPROMS organised as
512 x 8 and 1024 x 8 respectively. Erasure is achieved by exposing the
chips to UV light via their transparent lids

form, but the tedium can be eased to some extent by
thinking about all the money you are saving!

The PROM principle is implemented in a variety of
different ways by different manufacturers, and each of
them produce devices which require different pro-
gramming voltages and currents so that it is not possible
to build a low cost universal programmer. This means
that you have to choose a PrRoM family and stick with
it, even though, for our purposes, which family you
choose is immaterial.

Most proMs are fusible link devices which consist of
arrays of nichrome or poly-crystalline silicon fuses
which are “blown’’ during the programming operation.
An alternative technique called amm (Avalanche In-
duced Migration) relies on making links rather than
breaking them.

Whatever type of PRoM you use, there is one major
drawback, and that of course is that you have to get it
right first time unless you don’t mind throwing away
expensive PROMS and starting again!

EPROM

Everyone makes mistakes when writing programs,
and during development work there is a need for a
PROM which can be erased and reprogrammed over and
over again. If that sounds like a RaM description to you,
remember that this device must behave in circuit just
like a mask programmed Rom except that at the end
of the day it can be unplugged, erased, and repro-
grammed. A range of devices which provide this useful
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facility are available, and of all the roM family, it is
these which are of must use to the small micro-
Processor user.

The EPROMs we refer to are programmed with the
aid of a PROGRAMMER which causes charge from an
avalanching junction to be stored on the electrically
isolated gate of a MOSFET device. Thanks to the high
order of insulation provided for the floating gate
electrode, the stored charge would take hundreds of
years to leak away naturally but erasure is easily
achieved by neutralising the stored charge with one of
an opposite sign produced by irradiation with ultra-
violet light. The chip is mounted in a standard 24-pin
d.i.l. package with a glass window to permit erasure to
be achieved. The ultra-violet light used has to be of
short wavelength (2,537 Angstroms) which can be
harmful to us humans, although simple and safe
erasure boxes are easy to build. The EproM chips are
insensitive to daylight and any other type of light to
which they might naturally be exposed during normal
use, but erasure takes only about 15 minutes when light
of the correct wavelength and intensity is used.

These devices are a bit more expensive than standard
PROMS but they are very cost effective for most applica-
tions because of their reusability.

Three sizes are available, the 1702A 256 x 8 which
was the first practical version on the market, the
2704 512 x 8 and the 2708 1K x 8 which are more
recent and use an improved technology. See Fig. 4.4.

NEXT MONTH: Input/OQutput devices and Interrupts.
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Unique full-function
8-digit wrist calculator...
available onlyas akit.

A wrist calculator is the ultimate in common-sense portable Assembling the Sinclair Instrument
calculating power. Even a pocket calculator goes where your wrist calculator
pocket goes — take your jacket off, and you're lost! The wrist calculator kit comes to you

But a wrist-calculator is only worth having if it offers a complete and ready for assembly. All

genuinely comprehensive range of functions, with a full-size you need s a reasonable degree of
skill with a fine-point soldering iron.

8 ('ilgltdlsplav n [ ] . It takes about three hours to
Thisone does. What's more, because it/sakit, supplied direct assemble. If anything goes
from the manufacturer, it costsonly a very reasonable £9.95 wrong, Sinclair Instrument
{plus 8% VAT, P&P). And for that, you getnotonly a high- will replace any damaged
calibre calculator, but the fascination of building it yourself. components free: we

How to make 10 keys do the work of 27 want you to enjoy

The Sinclair Instrument wrist calculator offers the full range of assembling the kit,
arithmetic functions. it uses normal algebraic logic (‘enter it as and toend upwitha

you write it'). But in addition, it offers a % key; plus the valuable and useful
convenience functions v'x, 1/x, x2; plus a full 5-function memory. calculator.

All this, from just 10 keys! The secret? An ingenious, simple
three-position switch. It works like this.

1. The switch in its normal, central
position. With the switch centred,
numbers —which make up the vast
majority of key-strokes —are
tapped in the normal way

2. Hold the switch to the
left to use the functions to
the left above the keys. ..

3.and hold itto theright to
use the functions to the
right above the keys.

The display uses 8 full-size
red LED digits, and the
calculator runs on readily-
available hearing-aid
batteries to give weeks
of normal use.

Contents
Case and display
window.

Strap.

Printed circuit board.
Switches.

Special direct-drive chip
{no interface chip needed).

Display.

Batteries.

Everything is packaged in a neat plastic
box, and is accompanied by full instructions.
The only thing you need is a fine-point soldering iron.

All components are fully guaranteed, and any which are
damaged during assembly will be replaced free.

The wrist-calculator kit is available only direct from
Sinclair Instrument. Take advantage of this 10-day money-
back undertaking.

Send the coupon today.

To:Sinclair instrument Ltd, |
6 Kings Parade, Cambridge, Cambs., CB2 1SN,

* Please send me . . . {gty) Sinclair Instrument wrist-calculator|
kits at £9.95 p|us 80p VAT plus 25p P&P (Total £11).

KIT
ONLY

£9.95

PLUS VAT,
P&P

Dimensions:
1%¢ (46 mm) wide,
1%¢ (37 mm) deep.
Weight:
lessthan10z(28g).

*lenclose cheque/PO/money orderforf....................

* Complete as applicable.

I Name S8 I
| Address 1 - iy I
Sinclair Instrument Ltd, ‘ I

6 Kings Parade, Cambridge, {Please print)

Cambs.,CB2 1SN. l understand that you will refund my money in full if i return the
Tel: Cambridge (0223) 311488. kit undamaged within 10 days of receipt. PE/6
431
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NEW COMPONENTS SERVICE

Resistors 5% carbon E12 2-70) to 10M W 1p, 1W 2p.
Preset pots subminiature 0-1W E3 1000 to 4M7,
vertical 9p, horizontal 9p. Potentiometers 0:25W E3
4K7 to 2M2 log or lin, single 24p, dual 7Sp. Poly-
styrene capacitors EV2 63V 22pF to 8,200pF
Ceramic capacitors vert. 50V E6 22pF to 47,000pF 3p.
Myler capeacitors 100V 0:001, 0-002, 0005 4p, 0-09,
0-02, 0-025 Atp Poiyester capacitors 250V E6 0-01 to
0-imF 54 15 0:22mF 7p, 0-4?mF 11p. Electro-
Iytics SOV 0- 47, 1, 2mF Sp, 28V 5, 10mF Sp. 16V 22,
47mF 8p. 100mF 7’, 220mF 9p, 470mF 19, 1,000mF
18p. Zener diodes 400mwW E24 3V3 to 33V .

MAINS TRANSFORMERS

6-0-8V 100mA B4p. 9-0-9V 75mA 94p. 18V 1A £1-35

/12/15/20/24/30V 1A £3-65. 12-0-12V 50mA 94p.

0/12/15/20/24/30v2A 5. 6:3V 14A £2:10, 6-0-8V 1§A
1A £2. 10 12-0-12V 1A £2-49. 15-0-15V

1A :z €9, 30-0-30V 1A £3-39. 20V 2}A £2.00.

PRINTED CIRCUIT KITS etc.*

Contains etching dish, 100 sq.in of pc board, itb
ferric chioride, etch resist pen, drill bit and (aminate
cutter £3.85. 100 sq.in pc board 75p. 1tb FeCl #5p.
Etch resist pen 75p.

S-DECS AND T-DECS*

S-DeC £1-94.

T-DeC £3-81.

u-DeCA £3-97.

u-DeCB £8.97,

IC carriers

with sockets: 16 dil £1-91. 10705 £1-79.

SINCLAIR CALCULATORS, WATCHES AND
POCKET TV*

Sinclair pocket TV £185. Cambridge Scientific £8-45.
Cambridge Memory £5-95. Oxford Scientlfic £10+80.
Mains adaptors (State model) £3-20. Assembied grey
watch with free staintess steel bracelet.

BATTERY ELIMINATOR BARGAINS

3-WAY MODELS

With switched output and 4-way multi-jack connector.
Type 1: J44/6V at 100mA £2-30. Type 2. &/74/8V at
300mA £2-90.

100mA RADIO MODELS

With press-stud connectors. SV £3.45. 8V £3.45.
IV + 9V £5-45, BV + 6V £5-45, 4}V + 4}V £5-45.
CASSETTE MAINS UNITS

74V with 5 pin din plug. 150mA £3-65.

FULLY STABILIZED MODEL £5-45

Switched output of 3/6/7}/9V stabilised at 400mA
CAR CONVERTORS £5-10

input 12V d.c. Output 6/74/9V d.c. 1A stabitized.

LYNX ELECTRONICS (LONDON) LTD | Reruaw
POST
92 Broad Street, Chesham, Bucks. Tel. (02405) 75154 | jEnVICE
P. & P. 30p—Overseas 90p—Matching 20p per pair. WELCOME
VAT 8% except * which are 124%. Prices correct at 31 March 1977. Price hist 20p
THYRISTORS CLOCK CHIPS OPTOELECTRONICS
] 1A W W " A o 104 15 16A ::ﬁ:; gg %fvuvs ™
O B R B B e R bz P
- R B :u — M0 9% g :::
(8 ] 1] - :
smsn u amnn ‘», aman 8, BT109 £1- 90, BTG 100, 2N3S25 €958 1.C. SOCKETS ;;; :-S
4PN [BH] b
LED.
P 3
TRIACS—Plastic 020 Package Isolated Tab e e I
o ww | iw|acum e
"e en 101 101 TIL209 01
o 1 1L = ;
IR R RN N REGUUTORS - v
2 1 212w 045 las 1.
ms 150 y
1 v LMs2 1.3
7815 g M35 13
TTL 7400 SERIES LINEAR (.C.s 0L 1B
7400 0-16 7480 0-55 | 400 g.a0 DIODES BZXB1 SERIES 9-2
§ 1 4 BA145 0-M°*  B2XB3 SERIES 091
- P ) 455 BAMY 013 B2Y88 SERIES 0-11
7402 0-16 7486 0-32 | 380 2. BAISS o1 ORS 0500
7403 016 7489 202 | B s 4 BAIS i ko 00
! 3 i BAIS? 0.2 OABS 0-12
7404 0-18  7490AN 0-49 | S0 027 e e R o
7405 0-18 T491AN 065 | 741 0-28 BA1SS 5 OA% "
7408 0-18 7492 0-57 | 748 0-35 BY206 015 OA200 (2]
7409  0-18 7493  0.45 | NEsss 0.5 | MEMORIES BY207 o200 INo 004
i NESGS  2.00¢ | 210246 .00 | BYNBA0 02 N0 004
7410 0-16 7494 0-85 | \ece  g.sor | 21924 475 | BYX%S00 015  INAO2 0050
7412 0-25 7495 0-87 | NEse?  2.00° | 6508 7-95 | BYX35-900 010 IN4OG3 0-06:
7413 040 7496  0-82 | caas o.gst | 22 e | e -, Bt "
.
TA4 0-72 74100 1-07 gﬁ“’: on | 2 450 | BYXaen 055 IN&OOS oty
1417 0-43 74107 0-35 | yicesnap v.800 | BN ;'” Etﬁ?‘;&, °:2 IN4007 °':'.
7420 0-16 74121 0-34 | mciaor o-asr Lo ] CaS1 TN 2
7425 0-30 74122 0-47 ] MOTONE 118" | SPECIAL OFFER SECTION
427 0-30 74123 0-65 MC1352P 0,75+ | SG09K 14 TO-3 5V 950
7430 016 74141  0-78 | . "i5cip g.75 ] NPN TO-3 POWER TRANSISTORS L
7432 0-28 74145  0-68 MC1458P 0-T7 ;n\:;gEaesros%‘but unmarked. Similar to 2N3055 except:
7437 0-30 74154 1-30 | MCr496L 0-82* H;E (gllg) ;ozo+ at 3A, VCE SAT <1-3V at a;s o
. c8 . S p
s e e | 558 12 [0 B S 43
4 £ ¥
TAA00 1-61 | 1200 RED LED 10p
7445 0-90 74174 1-40 | TAA310A 138 | |TT BRANDED TRANSISTORS
T44TAN 0-81 74175  0-94 TAASS0 0-45* rsedlum v‘oggge high gain type BSY65 :nmua:mx)o BC10u7/8/52
pcs
7448 0-81 74180 1-06 TAAE”B'?'H. TO-3 HARDWARE. Mica. washers, solder tag, nuts, boits, 50
7470 0:32 74181 2:70 Tanssr .85 | ¢t for &5
7472 0-26 74191 1-33 | veasa 1-85* | ocen £1-15
7473 0-30 74192 1-20 | TBAS2Q 1-90* REACTIFIERS DO-4 PACKAGE 9
.80* 10A 50V 0-80 Please speci
7474 0-32 74193 1-35 | TBASED 20000 olsa Polarity RESIBTORS®
74715 0-47 74194 1.20 10A 200V 1-00 Stud Cathode or 10 ohm-10MN
; TCA270SQ 10A 400V 1:20 Stud 2:0':1? W 1.5
7476 0-36 74196 1-64 1:95* | ideal for Power Supplies, Inverters etc. | jw 2.0p
TRANSISTORS CMOS
ACIE 05 BCry O BCIO o.M BDY® 4% BPve oW oo o 2wmes o | PLASTIC
AC1IT 0% Bciw 0% BCA01 L -] BDY3 0.80 BFYdl ¢ OCn 02 2N290SA 022 “00BE  0-29
ACI8 oW  BCI25 O-W* BCX2 e40 BOYSD 170 BFYS 0.20 OCM 440 N6 010 | 4001BE 0%
ACI128K 4-25 BC12% 0-20° BCXN: 9.4 BOYSl 105 BFYSI 910 OCiag  1-38  N2925 0.14° | 4002BE 0N
ACH1 o2  BCM) 0:  BCYN 055 BOYER 115 BFYS2 4 OCH0 10 IN2260 0.09- | 4006BE 0.8
ACHIK &M  BCuY 0B  BCY3] 955 B8DYSS 2.4 BFYS3 925 OCI70  0-23  2N2%R 010 | KO07BE 42
ACH2 018 BCMZ 0N BCYR @40  BFIZI 050 BFYBL 835 TIP2SA  0-Mr ONNXEY 0-09' | W008BE  0-m3
ACIK - BCW3 0B BCY® 955 BFIZ 050 BFYS 090 TIP0A  0-52° ON2926G 8-10° | 4009BE  0-52
AC176 946 BCW4 0@ BCYM 085 BFI79 0@ BSX1S 0.6 TIPIIA 084 0 4010BE  0-52
ACI76K 9-32  BCwr 00 BCYls 050 BFN % BSXX 01 TPRA O0M 0 HNBE 02
ACI87 01  BCMg 0-®W' BCY® 15 BFIS1 0% BSX21 0@  TIPAA 0. 110 | 401288 02
ACIETK -2 0.7 BFI2 -2 BSYR2 0B TIPRA O-n 0. 40138E  0-%
ACI88 010 3% BFIE3 0.3 BSYSS 03 N 0 120 | 0uBE 1.0
ACIB8K (-2 160 BFIM 020 BSYS4 031 2NG%  0-20 360 | 0158E 995
ADMS 0.8 012 BFI8S 020 BSYSS 0T N9 0 o A168E  0-54
ADIET 0% 019 BF1S4 01 BSYSS 4% ONT6 015 - AI7BE 1-00
ADIE2  0-35 0-12 BFI9% 997 BSYSSA 0.6 N7 -2 A1BE V10
ARG 0D 085 BFIO7  92* BUNS  180° NS 016 (2]
AFIS 00 3% BF2U  04* BUIOST2 V-9* NI 018 112
AF116 020 4 BRM 047 BUNE  30* NN 01 1:03
AFNT -2 0 % BUIY 2" 085
AFIE 090 2 03 BUIS 140" 2N1I 040 [Z.]
AF124e 025 0.4t BF259  0-4  BUIR  1-50°  2N1304 048 "5
AFI5 0% 0-4* BF33% 0.3 BUN4 160" 2N1305 0-4§ 02
AFI8 028 0-50* BFI  4-1* BUNS 1900 2N1306  0-50 155
AF13 0-35 23 BFXS 0.5t BU0S  2-40° 2N1N7 0.0 0
AFZD 0 960 BFWX 1.2 BU28 280" N1 0B (2]
ALID2 1% 08 BFWSS 0.0 MJ4BD 00 N1 0W 110
AL V3 sz BFWS0 0.5 MJA1 905 NI 024 (5]
AUNDT 3% o BP9 0N MISO 00 N202 0.4 080
AUTD 4TS .3 BFX 0.3 M1 15 N2 0% 083
AU 180 60 BFXM 028 MJEMO 0-M0t N2G  0-W 10
BCIO7 009 0 BFXSS 0-25 MJUESZ 045  ON23G60A 0-14 (o]
BCI078 0-0% ‘S5 BFXBS  0-25  MJES2t 0-55  oN283 0 12
BCI06  0-08 60 BFXS7T 070 OCAl 085  NMBU 0% 5
BC10SE 000 ‘60 BFXSS 0@ OCM 0 INBE 0% 054
BC109  0-09 -3 BFx39 0@ OCH 0 N1t 00 "%
8C1088 0-08 0 BFYN 1 OCK 00 N2 1S 0-50
BCI0IC 0-15 00 BFY1E 9% OCT0 0 N2OA 0.2

BATTERY ELIMINATOR KITS

Send S.A.E. for free leafiet on range.

100mA radio types with press-stud battery terminais,
41V £2-10, 8V £2-10. 9V £2-10. 4V + 4V £2.50.
6V + 6V £2.50. 9V + 9V £2.50.

Cassette type 71V 100mA with 5 pin din plug £2:10.
Transistor stabilized $-way type fov Iow hum.
3/44/8/7§/8/12/15/18V. 100mA £3-20. 1A ¢

Heavy duty 13-way types qxsﬂ/aynn:vwm
21/25/28/34/42V, 1A model £4-95. 2A model £7-95.
Car convertor kit Input 12V d.c. Output &7¢/8V d.c.
1A transistor stabilized £1-95.

Stabllized Laboratory power kit. Switched 1 to 30V
in 0-1V steps. 1A £12-45. 2A £14-95.

SINCLAIR PROJECT 80 AUDIO MODULES
PZ5 £4-95. Z40 £5-75-

BI-PAK AUDIO MODULES

S$450 tuner £20-95. ALBO £4:60. PA100 £14-95. MK6EO
audio kit £31:95. Stereo 30 £16:95. SPMB0 £3-85.
BMT80 £3-32. Send S.A.E. tor free data.

SAXON ENTERTAINMENTS MODULES
SA1208 £16-95. SA1204 £11-95. SA608 £11-45. PM1201/8
£10-95. PM1202/8 £15-95.

SINCLAIR IC20
IC20 10W + 10W stereo integrated clrcuﬂ umplmev
kit with free printed circuit and data €4+
PZ20 Power supply kit for above £3-88.
VP20 Volume, tone-control and preamp kit £8-95.
Send S.A.E. for free ieaflet on the whole system.

JC12 AND JC&0

AMPLIFIERS

JC12 6W IC audio

amp with free data

and printed

cireuit £-95.

Also new JC40 20W model with pcb

£3-985. Send S.A.E. for tree leaflet on both models
and associated power supply and preamp Kits.

FERRANT! ZN414
iC radio chip £1-44. Extrs parts and pcb for radio
£3-85. Case £1. Send S.A.E. for free data.

SWANLEY ELECTRONICS

Dept. PE, PO BOX 68, 32 Goidsel Rd., Swaniey, Kent
Mait order onlr No callers. Send S.A.E. for
free data on kits. Post 30p on orders under
£4:50, otherwise free. Prices include VAT.
Otticial orders welcome. Overseas custo-
mers deduct 7% on items marked * and 11%
on others.
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oPAGEWAIGH

BY FRANK W. HYDE

SHUTTLE TRIALS

It is fifteen years since John Glenn
circled the Earth in an epic four and
a half hour mission. A milestone in
American history made possible by
the insistence of a young American
President. In that period of half a
generation the advance of science
and technology has exceeded all
expectations.

The advent of the Shuttle is also a
landmark in the progress of tech-
nology, for the concept of the re-
usable vehicle is a radical departure
from the expendable units and a
final capsule return to Earth. The
shuttle which after much testing for
the validity of its aerodynamic
design has successfully been through
five unmanned test runs.

Space matters have moved at such
a pace that even this new concept
has its full recognition only among
those with a special interest in the
future. Just as the successive missions
in space became commonplace news,
often with but a passing reference
by the media.

As has often happened in this
sphere of activity time schedules have
been improved so that the first
vehicle Orbiter 101 was available for
tests in February. By March five
test flights had proved that the
Boeing 747-0OVi0l ferry combina-
tion was successful. The drop tests
were unmanned in this instance.
Orbiter 10] was rather different from
the OV 102 and the succeeding
vehicles.

Since the tests did not require all
the facilities of the final units the
aerodynamics were settled in what
could be described as a mock-up.
One modification became necessary
in the form of an airscoop above the
crew cabin in order to supply air if
the life support systems fail. Already
a tail cone had been added to reduce

the buffetting of the tail section of
the Boeing 747.

The OV 102 tests will be with the
final equipment and six manned
flights due to be started in late May
will be operative but no drops will
be made. The first of the drop tests
will begin in July.

The vehicle is tlm long, 6-7m
high and 7-7m wide. There are three
rocket engines in the tail section,
two manoeuvring engines and forty-
four attitude thrusters. The body
will have heat resisting tiles over part
of the surface with carbon/carbon-
felt insulation for certain other parts.
The final vehicle without crew and
payload will be about 2,616kg.

BY JOVE, LIFE!

The possibility of life on Jupiter
was presented in a paper by Carl
Sagan and E. E. Salpeter. The paper
points out quite boldly that the
gaseous condition of the atmosphere
of Jupiter is similar in structure to
that of the Earth.

From the knowledge available
about the chemistry of the atmos-
phere they are suggesting that the
colours, especially the red tint, are
the result of the activity of living
organisms.

The two men believe that there are
conditions which produce large float-
ing organisms which couid be visible
to the cameras of the Mariner 10
and 77 probes on the flyby mission
later in the year. They suggest that
an entry probe would be able to
detect, with a mass spectrometer, such
organisms. While this cannot be
done on the mission scheduled for
this year it will be possibie to do this
ngtsl'i the entry mission planned for
I 1

Sagan and Salpeter have compared
the ecology of Jupiter’s atmosphere.
They say that the seas on Earth
which have plankton at near surface
levels on which the fish can feed is
comparable with a condition on
Jupiter where they suggest there are
creatures? which they call floaters,
sinkers and hunters. They are seen
as gas bags, the hunters being up to
many kilometres across. This would
be within the limits of resolution of
the Mariner space probe cameras.

Nothing like this was seen on the
previous flypast. It is also salutary to
remember that speculations of life
on Mars had a somewhat similar
direction of thought which, however,
was not verified by the landers.

URANUS RINGS

It has been noted that Uranus, the
planet which has an exceptional
tilted axis, about 98° to the main
plane of the Solar system, has rings
around the equator. Observations
of the occuitation of the star SAO

158657 by Uranus, revealed that
there were a series of occultations
when the star was well clear of the
planet itself.

This indicated that there were
other obstructions to the light by
some other bodies. The length of
time that the star disappeared from
sight is a measure of the size of the
objects. From the observations it
would seem that some of the bodies
will be at least 100km across. If this
is indeed the case then there could
have been a satellite at about 20,000
km above the planet’s surface.

There is a limit for the distance of a
satellite from the centre of its parent
which is critical. It is called the
Roche limit. In the case of Uranus
this limit is around 59.500km. The
objects observed were between 44,000
km and 51,000km from the centre
of the planet.

This is consistent with a disrupted
satellite. However, the size of the
parts is exceptionally large. This
adds a new dimension to the odd
planet that has many peculiarities. It
lies almost on its side which means
that the satellites move in a vertical
direction with respect to the plane of
the orbit. Undoubtedly more will be
heard about this discovery.

It is not often that three independ-
ent groups observe the phenomenon
together. The three groups were the
observers in Kuiper Airborne Obser-
vatory, three astronomers at Perth,
Australia, and two in the Indian
Institute of Astrophysics.

THE BLACK CLOUD

Fred Hoyle wrote a science fiction
story about a cloud that enveloped
the Sun and appeared to have
intelligence. Now this has become a
point in his new excursion with
Wickramsinghe into speculation that
life exists between the stars.

These two outstanding men have
now suggested that interstellar dust
grains have accumulated skins of
polymer and that evolution may al-
ready have begun. They take this idea
a stage further and say that it is
possible that proteins and even genes
and the cells necessary for life on
Earth may have formed on this
medium. The idea was *‘sparked off”
by the observation of an organic
extract from a meteorite.

There is an ultra-violet spectral line
which hitherto has not been identified
and this new observation coincides
with the position required. There is a
broad absorption peak at a wave-
length of 2,200 Angstroms. The line
is about 300 Angstroms wide and is
characteristic of such organic com-
pounds. This is their story at the
moment. It jumps ahead of all the
other speculations now in vogue.
They say ‘‘that they have a Dar-
winian type of evolution of a primi-
tive gene as well as a primordial cell
in interstellar space’.
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TV SPURTGENTEE

By A. M. MARSHALL

Mains-powered : no expensive batteries to replace!

THE TV SPORTCENTRE is based on the AY-3-8500
integrated circuit manufactured by General Instru-
ment Microelectronics. This i.c. provides four basic
games, plus two optional extras, with selectable bat
size, and selectable ball angles and speed. Automatic
scoring and on-screen display of scores are featured,
while sound effects add realism to all the games, which
are:

@ Tennis—The picture on the television screen is as
shown in Fig. 1 with a centre net, top and bottom
boundaries and one bat per side. The scores for each
side are counted up from 0-15 and displayed continu-
ously.

After the RESET button has been pressed, the scores
will be 0, 0 and the ball will serve arbitrarily from one
side of the centre line at one of the angles. If the ball
hits the top or bottom boundary it will be reflected and
continue in play. The participant receiving service must
move his bat to try to intercept the ball.

When a “hit” is detected by the logic, the ball will
rebound at an angle determined solely by which part
of the bat made the hit. Each bat is divided into four
sections of equal length. When using the four-angle
option, four different rebound angles are used, as the
name implies. When using the two-angle option, the
top and bottom pairs of sections are each summed
together and only the two shallower angles are used.

The ball will traverse towards the other bat, reflecting
from the top or bottom boundary as necessary. The
action will repeat until one or other bat misses the ball,
whereupon the logic detects a “score”’. The appropriate
score counter is incremented and the new score displayed
on the screen. The ball will then serve automatically
from the centre line towards the side which had just
missed. This sequence is repeated until one score
reaches 15, whereupon the game stops. The ball will
continue to bounce around the screen but no further
hits or scores can be made. Pressing the RESET button
zeroes the score counters and restarts the game.
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While the game is in progress, three audio tones are
produced to signify top and bottom reflections, bat hits
and scores.

@ Soccer/Hockey—The appearance of the game is
shown in Fig. 2, where it will be seen that each partici-
pant has two players, a *‘goalkeeper” and a “forward”.
The goalkeeper is in his normal position and the forward
is in the opponent’s half.

When the game starts, the ball will appear travelling
from one goal line towards the other side. If the
opponent’s forward can intercept the ball he can
“shoot” it back towards the goal (Fig. 3). If the ball is
missed it will travel to the other half of the field where
the first team’s forward can try to intercept the ball and
redirect it forward at an angle determined by the player
section used (Fig. 4). The players are subdivided in the
same way as the bats in the tennis game. If the ball is
reflected from the end boundary or “saved” by the
goalkeeper, the same forward can intercept the out-
coming ball and divert it back towards the goal.

A score is registered when the ball passes through one
of the goal-mouths. Scoring and game control are
similar to those of the tennis game, and the same
sound effects are used.

@ Squash—This game is illustrated in Fig. 5. There
are two players who alternately hit the ball into the

Practical Electronics  June 1977

court. The proper sequence of play is assured by enabling
each player alternately, first the right-hand and then
the left-hand.

@ Solo/Practice—This game is similar to squash,
except that there is only one player.

@ Rifle Shooting 1—In this game (Fig. 6) a large target
bounces randomly about the screen. A special rifle
containing a lens and photocell is aimed at the target.

When the trigger is- pulled, the shot counter is
incremented. If the rifle is correctly aimed so that
light from the target is reaching the photocell at that
instant, the hit counter will be incremented and a hit
sound generated. The target will then be blanked for a
while. After 15 shots the score appears but the game
can still continue.

@ Rifle Shooting 2—This game is similar to the first
shooting game except that the target traverses the screen
from left to right under control of the manual serve
switch.

RIFLE

As mentioned above, a special rifle is required to
play the two shooting games. Such a rifle is presently
under development, and we plan to publish full details
in a future issue.
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Top View
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‘Do not use as tie point.

Fig. 7. AY-3-8500 pin configuration

BAT AND BALL OPTIONS

Apart from offering a choice of six different games,
the AY-3-8500 chip allows the user to select a number
of different options to vary the difficulty of any game.
These are (see pin configuration Fig. 7):

@ Bat Size (pin 13)—This input is left open circuit to
select large bats and connected to OV by S5 to select
small bats. On a 19 in TV screen, large bats are 1:9 in
high and small bats are 0-95 in high.

@ Ball Angles (pin 5)—This input is left open circuit
to select two rebound angles and connected by S2to 0V
to select four rebound angles. When two angles are
selected they are +20°, when four angles are selected
they are 420° and +40°.

@ Ball Speeds (pin 7)—This pin is left open circuit to
select low speed (1-3 seconds for the ball to traverse the
screen). When connected by S3 to 0V, high ball speed
is selected (0-65 seconds for the ball to traverse the
screen).

@ Manual Serve (pin 8)—When this pin is left open
circuit, the game stops after each score. The next serve
is achieved by momentarily connecting the pin to 0V
via S4. Leaving this pin connected to OV gives auto-
matic serving. The most convenient form for S4 is that
of a push-to-break momentary switch. Alternatively a
push-to-make switch can be connected in parallel with
S4.

@ Sound Output (pin 3)—Audio signals of three dif-
ferent frequencies appear on this pin. These are 976Hz
for a hit, 488Hz for a boundary reflection and 1950Hz
for a score.

BLOCK DIAGRAM

The block diagram Fig. 8 shows the input, output and
control requirements of the AY-3-8500 games integrated
circuit. The master oscillator provides the clock signal
for the i.c., from which its internal dividers produce the
line and field sync pulses as well as the horizontal and
vertical components of the video signals of the game.
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These are combined in the video/sync mixer, the output
of which modulates a simple u.h.f. oscillator.
The modulated signal is suitable for feeding into

oo

-

- 8 ge =

the aerial socket of a standard 625-line receiver tuned
to around channel 50. A single transistor buffer enables
the audio signals from the i.c. to drive a small moving
coil loudspeaker. The whole system operates from a
stabilised 9V d.c. power supply which should be
capable of providing a current of 100mA.

CIRCUIT OPERATION

Referring to the circuit diagram Fig. 9, TR1 and TR2 4

form the master oscillator. TR1 is a Colpitts oscillator

tuned to about 2-:097MHz by L1 and C2. The output is ‘
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Fig. 8. Sportcentre block diagram

buffered by TR2 and feeds the clock pin of IC1. Variable
resistors VR3 and VR4 are player controls for changing
the bat positions. It was not found necessary to use
screened lead to operate them remotely in the prototype.
A 3m length of lightweight twin flex was used for each
control. Preset controls VR1 and VR2 are for adjusting

the bat displacement to cover the full height of the
screen.

Transistor TR3 forms the video/sync mixer. The
resistors connected to its base ensure that the video
and sync levels are in the correct ratio. The composite
video output is applied to the emitter of the u.h.f.
oscillator TRS5 to modulate it. The stripline inductors
L2, L3 and L4 are part of the copper track of the printed
Ei:gcuit board. The frequency of the oscillator is set by
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Fig. 10. Printed board track pattérn, shown full size. Blank area at bottom left is reserved for rifie

COMPONENTS. ..

circuitry

Resistors

82kQ R15 5-6kQ
R2 1kQ R16 1kQ
R3 22Q R17 3300
R4 2:2kQ R18 47Q
R5-R9 5-6kQ (5 off) R19 33k
R10 2:2kQ R20 1-2kQ2
R11 5.6k Q) R21 2:2kQ)
R12 1kQ R22 1k
R13 10kQ R23 56Q 1W
R14 27002

All § watt 5% carbon film except R23

Potentiometers

VR1, VR2
VR3, VR4
Capacitors
C1  47uF 16V
C2  100pF
C3 1nF
C4 1nF
C5  100pF
Cé 0-33uF
C7  0-33uF
cs 33pF
C9  4TpF

100k Q miniature horizontal presets
100k Q linear moulded track

Tantalum bead type
Polystyrene

"

"
MKM polycarbonate
MKM polycarbonate
sub-miniature plate ceramic
sub-miniature plate ceramic

C10 10nF disc ceramic
C11  220uF 25V tubular electrolytic
C12  220uF 25V tubular electrolytic

Semiconductors
TR1-TR4 BC184L (4 off)
TRS 2N3663
1C1 AY-3-8500 (GIM)
D1, D2 1N4148
D3-Dé6 1N4001 (4 off) or silicon bridge
D7 91V 400mW Zener diode

Miscellaneous
LS1 35/40Q 2-5in loudspeaker
T1 Min. mains transformer, 12V 6VA sec.
LP1 Neon indicator 240V a.c.
FS1 200mA 20mm with holder
S1  1-pole, 6-way rotary switch
S$2-S5 S.P.D.T. min. toggle switch (4 off)*
S6 Min. push-to-make push-button switch
S7 D.P.S.T. min. toggle switch
Printed circuit board. Aluminium box 200 x 150
X 75mm.
Plastic moulded boxes 110 X 71 X 50mm (2 off).
Coil former, 6mm diameter, with tuning slug.
36s.w.g. enamelled copper wire. Knobs. Coaxial
socket.
Miniature group board.
*See text regarding S4
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Fig. 12. Wiring diagram including power supply
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Remote controls

CONSTRUCTION

The inductor L1 consists of 55 turns of 36 s.w.g.
enamelled copper wire close wound on a 6mm (0-25in)
diameter former. Two small holes (Imm dija.) should
first be drilled in each side of the base of the former for
anchoring. the-ends of the winding. A small amount
of quick-setting adhesive should finally be applied to
fix the turns of the coil.

The board (Figs. 10 & 11) can be assembled by fitting
and soldering the links (tinned copper wire), resistors,
diodes, capacitors, transistors, presets and coil. Care-
fully check the orientation of the transistors, diodes and
electrolytics. The last component to be inserted is the
integrated circuit, which should be retained in its pack-
aging until required. This is an Mos i.c. and is thus
susceptible to damage from static electricity until it
has been soldered into the p.c.b. A properly earthed
soldering iron must be used. If this precaution is
observed it is not necessary to use a 28-pin i.c. socket,
or Soldercon sockets.

The board is mounted behind the lid of the box,
spaced off on long 6BA screws and nuts. Before attach-
ing it, wires must be soldered to it for the switches,
loudspeaker and power supply. The connection from
the modulator to the coaxial socket can be made with
a short length of screened lead.

The internal layout of the unit is shown in Fig. 12.
The power supply components are mounted on a
miniature group board which is fixed to the bottom
of the main box by two 6BA screws and spacers. For
D3-D6 use either four separate diodes or a bridge as
preferred. 1
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Interior view of prototype

TESTING AND SETTING UP

Before switching on, carefully check the polarity of
the connections to the power supply. Set the game
selector switch to TENNIS and the serve switch to
AUTOMATIC. After switching on, the tones for boundary
reflections and scoring should be heard coming from
the loudspeaker.

Connect a coaxial lead from the games unit to the
aerial socket of a television receiver. A signal should be
received at around channel 50. The core of L1 should
now be adjusted for proper locking of the pattern.
Fine adjustment of this core should stop any slow
undulations in the pattern.

The capacitor C8 in the u.h.f. oscillator may have
to be increased or decreased in value by 5 or 10pF if
the signal does not tune in conveniently. Finally, the
presets VRI and VR2 should be adjusted so that the
bats traverse the full height of the screen.
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INTERGEPT JUNIOR
REVIEWED .........

HE Intercept Junior Is a “stripped

down'' microprocessor develop-
ment and tutorial system which
features the unique Intersil IM6100
CMOS microprocessor chip in a
versatile and expandable “no frills"
design.

The system is based on its big
brother, Intercept itself, which is a
cabinet mounted development and
prototyping system with mains power
supply, a comprehensive range of
facilities, and needless to say, a
price tag to match! Intercept Junior
brings the undoubted power of the
12-bit IM6100 chip within the reach of
the computer hobbyist and small
industrial user.

COMPACT LAYOUT

As can be seen from the photo-
graph, a very compact layout has been
achieved where MPU, RAM, ROM
chips, keyboard display and battery
power source coexist on a single
glass fibre printed circuit board
measuring 28cm by 25cm, without
appearing at all cramped. To keep the
"“Junior' as economical as possible,
no case is provided, the rear of the
board being protected by a hardboard
cover with attached rubber feet.

The attractive component layout is
lald bare to the probing oscilloscope
or multimeter, as is the fashion with
this type of system. At the rear of the
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circuit board are three edge connector
sockets which can be used for system
expansion using either the RAM,
PROM, and INPUT/OUTPUT cards
available from Intersil, or suitable
custom built alternatives which would
be fairly simple to construct and
probably cheaper.

THE IM6100 MICROPROCESSOR

Before delving further into the pros
and cons of the Intercept Junior
system it is as well to consider the
chip which makes it all possible, the
IM6100 itself. The feature which
makes the {M6100 unique is the fact
that it is configured to recognise the
instruction set of the most popular
range of minicomputers ever built,
namely the PDP8E’'s from Digital
Equipment Corporation which are in
use around the world in their tens of
thousands controlling industrial
plant, laboratory experiments, and
almost anything else you care to
name.

The PDP8 minicomputer has been
around since the middle sixties, and
not surprisingly, a comprehensive
library of software routines has been
established both by D.E.C. them-
selves, and by their customers, most
of which could be run on systems
using IM6100 microprocessors.

It's not just the availability of soft-
ware which will guarantee success

tor the IM6100 though, the simple
tact is that there are more engineers
in the business familiar with the
PDP8E than with any other computer,
and for these people, putting the
IM6100 to work wlill be child's piay.

CMOS TECHNOLOGY

The PDPB8E connection is certainly
the biggest gun in the Intersii arsenal,
but the fact that the IM6100 uses
CMOS technology which takes a
mere 2:5mA from a five volt supply
is a pretty potent sales weapon in its
own right.

A silicon gate CMOS process is
used and operation is fully static so
that the system clock can be slowed,
or even stopped, if required. Three
versions of the chip are produced,
the basic IM6100 which is character-
ised for operation at 5 volts at clock
frequencies of up to 4MHz, the IM
6100A which is a high-speed selec-
tion operating at up to 8MHz at 10
volts, and the economy IM6100C,
which is a little slower with a 3:3MHz
maximum clock rate at 5 volts.
Intercept Junior uses the IM6100C
which is adequate for the job; using
the IM6100A at 10 volts can increase
consumption to 10mA at 8MHz.

The chip is housed in a 40-pin
ceramic package and includes an
on-chip clock oscillator so that the
external component count is mini-
mised. At 5 volts, TTL compatability
is assured, though it seems more
logical to use 4000 series or 74C
series CMOS to save power.

A full complement of peripheral
and support chips are supplied by
Intersil (and others, incidentally)
including CMOS RAMs and ROMs, a
CMOS UART and a capable "Peri-
pheral Interface Element” or PIE.
One omission from the list is a
CMOS PROM, but this | believe is in
the pipeline, and, anyway, with a
bunch of CMOS RAMs maintained
for months by a couple of pen cells,
who needs PROMs ?

ARCHITECTURE
The IM6100, like its progenitor the
PDP8E, employs 12-bit parallel-

transfer operation, two's complement
arithmetic, and single address .in-
structions. The chip has six 12-bit
registers, (Fig. 1) but only three of
these are program accessible, namely
the accumulator, the M.Q. register,
and the program counter. When
compared with other current micro-
processors, the amount of on-chip
storage provided seems limited, but
against this must be set the fact that
the first 128 words of RAM storage
can be directly addressed and may
be used as index registers, stack
pointers and temporary data storage
in the same way that on-chip registers
are used in other designs.
Communication with memory and
input/output ports etc. takes place on
a single-bit bidirectional parallel bus
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which carries address information,
data inputs, and data outputs in

GROUP 1 MICROINSTRUCTION OPTIONS. A LARGE NUMBER OF BIT PERMUTATIONS ARE POSSIBLE.

time-multiplexed sequence. BIS— 0 1t 2 3 4L 5 6 7 8 8§ W A
This time-multiplexing means that I ) I 3 I F ] b LCLAICII':“I“I&—[“E' ol
the address outputs have to be RTR | RTL. | |
latched externally, but this is not v : -
always a problem since the standard MICROCODE BITS

6508 CMOS RAM has the necessary MNEMONIC OPERATION
latches on chip. If other memory Tl
components are used, even standard & 0 A AT
bipolar PROMs for example, latches o o e AccUraT,
such as the SN74174 must be em- = e
ployed to store address information ~ e T
forriteuf:iclggrmg Memony read and RTR ROTATE ACCUMULATOR TWO PLACES RIGHT
w 7

The 12-bit address word gives a R8s} /[ROTATE -ACCUNGLATOR; LEFY,
basic address range of 4096 locations, RIL ROTATE ACCUMULATOR TWO PLACES LEFT
called a “ﬁeld"' and with extra )____BSW_ﬁ SWOP RIGHT HAND 6B8ITS WITH LEFT HAND 6 BITS
external logic, up to_eight fields can IAC INCREMENT ACCUMUL ATOR

1 h field 1is .
Be aceemmedated. Eac Fig. 2. An example of the IM6100 microcode format

divided into 32 pages, with 128 words
per page.

MICROINSTRUCTIONS

The IM6100 has the interesting
distinction of a microcoded instruc-
tion capability, again like the PDP8.
Microcoded instructions are instruc-
tions which may be designed by the
programmer using combinations of
simpler instructions (Microinstruc-
tions), in a single instruction word by

TIMING &
STATE CONTROL
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setting appropriate word bits to a
"“One'" or a *Zero" (See Fig. 2).

In practice, only certain com-
binations are normally used, and so
lists of these ""Popular'’ combinations
are published in the IM6100 manuals
in much the same way that other
microprocessor instruction sets are
laid out.

There is no doubt that a micro-
coding capability can add flexibility

Fig. 1. Inside the IM6100 chip

MULTIPLEXER

MA JOR STATE
GENERATOR

PLA OUTPUT LATCH

ALU AND REG
TRANSFER LOGIC

toamicroprocessor, and the Intercept
Junior makes full use of this as we
shall see.

PROBLEMS

Subroutines can be a bit of a
headache with the IM6100 if programs

are stored in ROMs or PROMS,
because a JMS (JUMP TO SUB-
ROUTINE) instruction stores the

MEMORY AND
DEVICE CONTROL
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current contents of the program
counter in the first subroutine ad-
dress instead of using a separate
stack area. If the subroutine is in, say,
a ROM it is impossible to write the
return address into what is, after all, a
read only memory, and so we have a
problem.

There is of course a way out, but it
requlires providing an entry point for
each subroutine in RAM memory,
and the contents of these entry points
have to be "lnitialised' at power-on
by a part of the main program so as to
load them with appropriate un-
conditional jump instructions. This
is a programming anomaly which the
iM6100 inherits from the PDP8 which
would itself normally be used only
with ““Writeable'' program memory,
and for the sake of that all important
compatibility, it is something users
will have to live with.

The only other complaint | think is
worth voicing here is about the lack
of BCD arithmetic instructions,
though it could be argued that with
a 12-bit machine there is every
incentive to do all number-crunching
in binary anyway.

CONTROL PANEL
A unique and very attractive
teature of the IM6100 chip is the
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provision for a dedicated and in-
dependent control panel which can
utilise a completely separate memory
to house test routines, loaders etc.
This means that control panel
functions such as those required by a
general purpose microprocessor or
development system can be provided
on any IM6100 system without dis-
turbing the main memory and its
contents.

If appropriate, the control panel,
complete with memory, can be a
portable device which is plugged into
dedicated systems only when it is
required, for program loading, mod-
ifications, or debugging purposes.

INTERCEPT JUNIOR
ORGANISATION

intercept Junlor has 256 words of
RAM and 1,024 words of pre-
programmed ROM, with a socket for
another 1,024 words of ROM also on
the main board (Fig. 3). Interaction
with the system is achieved via the
colourful multi-function keyboard and
the eight-digit, seven-segment l.e.d.
display which indicates the current
program counter (P.C.) contents, and
the contents of the address to which
it points (E.A.). The binary contents
of the P.C. and the E.A. are displayed
in octal, using the character set 0 to 7

The Intercept Junior system components

to represent a group of three binary
bits, so that each bit word uses four
characters.

The octal system for representing
binary numbers is also used for
keyboard entries, so that only the
digits 0 to 7 appear on the keys.
Those used to hexadecimal coding
will probably not like having to use
octal, but this is another inheritance
tfrom the PDP8 and in fact makes the
Intercept Junior easier to use for
those who are familiar with the D.E.C.
machines.

The ROM supplied is a mask-
programmed device which contains
all the control panel monitor routines
to provide keyboard encoding and
debouncing, display driving, register
saving and control of a teletype or
tape reader when the appropriate
interface card is fitted. The ROM
occupies pages 24 to 31 at the high
end of the 4096 word main memory
area, while the RAM occupies the
two lower pages, 0 and 1.

OPERATION

After switching on, the Intercept
Junior can be loaded with user
programs via the keyboard, although
long programs would require the
addition of extra memory, since half
the 256 word RAM supplied is used
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by the monitor routines, and this
restricts user programs to only 128
steps in the basic system.

Program steps are entered not by
looking up instructions in the manual
and keying in their hex, or octal,
equivalent as is usually the case with
other systems, but by using the
microcode mnemonics which appear
directly on the keys. This means that
after alittle familiarity with the system,
it is possible to enter program
instructions directly through the
keyboard without constant reference
to coding lists.

With the basic system, the types of
programs you can run are restricted
to those which use the l.e.d. display
for output, and the keyboard for
input. Since the display is of the
“decoded'’ type with no access via
the program to individual segments,
display Is restricted to the 0-7 octal or
0-9 decimal set with no possibility of
alphanumerics.

To take advantage of the D.E.C.
PDPS8E software such as the PAL Il
assembler, the 23-bit floating point
math package, F.P.P.,orthe FOCALS
calculator package, it would be
necessary to add an extra 4K of RAM
memory and a teletype interface card.
In principle at least, this is quite
possible, although slots only exist
for 1K of extra RAM if you use stand-
ard Intersil expansion cards.

HANDBOOK

One aspect of the Intercept Junior
which deserves special mention is
the excellent Owner's Handbook
which comes with each system. We
found this book easy to read and a
mine of information on both the
hardware and the software aspects of
Intercept Junior.

Included as appendices are two
very useful sections, one an intro-
duction to logic, and the other a

comprehensive and concise glossary
of all those microprocessor buzz-
words like “Indirect Address' and
“Data Break''.

The book is written rather like a
programmed learning course so that
those with little or no knowledge of
microprocessor techniques need not
feel, (as is often the case) that they
have been dumped in at the deep end.
Programming is introduced by means
of thirteen examples with easy to
follow commentaries, and after work-
ing through these, most people would
be ready to try some simple routines
of their own. Full circuit detalls of the
Intercept Junior and the optional
plug-in cards are provided, and by
studying these it should be possible
to expand the system hardware
without too much head-scratching.

VERDICT

Any assessment of the Intercept
Junior must necessarily take account
of the IM6100 microprocessor which

is such an essential part of it. We feel
that for anyone with PDP8E experi-
ence or better still, access to PDP8SE
software, the IM6100 and the Intercept
dJunior are a very attractlve proposi-
tion.

For people without either of these
things, the Intercept Junior makes an
excellent tutorial system which is
reasonably priced if one considers
that easy expansion is assured
because of the on-board sockets.

The IM6100 is, of course, a powerfut
microprocessor and hardly the sort of
thing you would want to invest in for
the “low end' application such as,
say, train set control. If, however, you
long for the day when you can hook up
your VDU and low-cost floppy-disc
to a microprocessor-based home
computer which will handle Master-
Mind and Chess programs, you may
still have a couple of years to wait,
but meanwhile the IM6100 and the
Intercept Junior make a promising
starting point!

v

RANDOM NUMBER GAMES
MACHINE (December 1976)
In Fig. 3,

and

the two cou

I:\:Wb. | ;

they electrically equivalent.
The d ;

S|

esignation R5 and R6 in Fig. 4
be transposed. Also, the point
';‘('5' iﬁhpia 6) should be linked {‘o
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POINTS ARISING

. e 971, the TO-220
ptnzr:'ﬁckan should have pins 2
transposed. In Fig. 4, page 973,

gin 8_of‘ 1C6 !Hé}:ld ﬂ?niodthe 0V rail.
~There s an pare iscrepanc
between circuit diagram and wmng
‘In the connections between

nters IC3 and IC4 and
fact both are correct as

sgd

AUTOWAH (March 1977)

Note that the orientation of TR1
shown in Fig. 3, page 207, can be
misleading. The correct leadout of
the f.e.t. is shown above:

LOW COST RADIO CONTROL

SYSTEM (January|February 1977)
In Fig. 3, page 105, two additional

links are required on the printed board

pattern. These are between R20/TR4

collector and C3/R21, and between

tof{;: Juifllcfion of R6/R9/R12/R24 and the
rail.

PUBLISHERS
ANNOUNCEMENT

The current 1977 Binders
will now only hold 8 issues
as the September 1977 issue
format will be increased in
size.

A larger Binder to accom-
modate 16 Issues from
September1977to December
1978 will be introduced.

Remittances with overseas
orders for binders: please
add 60p to cover dispatch
and postage.
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His circuit illuminates l.e.d.s in the familiar die
pattern, representing a number chosen at random
on each “‘throw’’. Whilst the concept of such a device
is not new, this design uses a novel counter which may
be of interest.

OPERATION

The circuit shown in Fig. 1 consists of a gated clock
driving a six-state counter which is stopped in a
state chosen at random; this is then converted into a
displayed pattern. The period for which the clock is
operating is controlled by the length of time for which
a finger bridges the strips of a touch plate. C3 charges

COMPONENTS . . .

Resistors
R1 100Q
R2 1kQ
R3-9 270Q (7 off)
R10 390Q2
R11 120Q

All W carbon

Capacitors
C1  0-33F metal foil
C2 22uF 16V elect.
C3 10uF 16V elect.

Integrated Circuits

1C1 SN7413

1C2-3 SN7473 (2 off)

1C4 SN7400
Transistors

TR1 BFX88

TR2 BC107 or similar
Diodes

D1-7 TIL209 or similar

D8 1N914

Miscellaneous y
6V supply/battery, Case, Veroboard, 1-8in X 3-5in

(2 off) and off-cuts

446

The completed unit

through the skin resistance, saturating TR2 and sending
the output of ICla high. IC1b then acts as a simple
multivibrator providing clock pulses to the counter.
When the touchplate is released, C3 discharges
through TR2 allowing ICla output to go low and

000000 20

Circuit board component layout
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turning on TR1. Then if any of points A, B, C, D are
taken to ground (through the counter circuit) the
appropriate l.e.d.s (D1-7) are lit. Thus the display is
only on when the counter is stationary.

COUNTER

Previous designs have employed a three stage binary
counter, forced into a short (6-state) cycle, and gate
circuitry to decode the output into a form suitable for
display. This type of circuit generally leaves a flip-flop
unused as they are most conveniently available in pairs
in the SN7473 i.c. By considering the face of a die it
will be seen that only four independent display controls

- are necessary, labelled A-D-in Fig. 1 and Fig. 2a.

IC2/3
SN7.73

GND:

PINS 286 (IC2-3)
PIN 4 (IC2-3)

PIN 1L1IC1)
tIce}

ICla
SN713

As the counter uses four bistable elements, its state
at any time can be represented by a four bit binary
word DCBA ; for example 0001 represents output A low,
outputs B, C, D, all high. There are 24, (16) of these
states and on receipt of a clock pulse the counter will
move from its present state into a new one, for example,
from 0001, after one clock pulse, into 0111. This is
represented by Fig. 2(b), where it will be seen that there
are six states in a central *‘cycle”.

No matter what the initial state of the counter, after
one clock pulse it will rest in one of these states and
after further clock pulses the counter wijll have moved
into one of the six states. These six states are therefore
chosen to represent the six states of the die and the
number of spots illuminated is shown again each state
thus: ““4” is 0110 for example.

2
3
1 3
ICLb
SNTL00
7 * i a 3
e Jicow] *
— cK
I . 8 S » é&,ﬁgo
K ¢! L .
8
5

i o2
,] IC3a
1 =
1], sumé =
2

ICia
SN7400

PIN 11 (1C2 -3}~
PIN 7 (IC1)

Fig. 1. Circuit of die and i.c. leadouts
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(DH\ 0010

1001 0110 ————» 1110 111

Mgt oL/ Iy

1000

101 1100

{b)

(a)

Fig.2(a). Seven l.e.d,s are required to indicate the six states of the die. There are sixteen possible conditions
presented by the four binary counters to the l.e.d.s. Each condition can be represented by the binary word
DCBA. The words that relate to die ‘number’ configurations are shown in the central ‘cycie’ (Fig. 2b)

- 6 e

CONSTRUCTION

The majority of components are laid out on a piece of
Veroboard (Fig. 3) with the display on a second piece of
board. It was chosen to mount the l.e.d.s through the
board from the copper side with R3-9 soldered on the
copper strips from the same side.

The diodes are laid out in the manner shown in
Fig. 2(a). -

The touchplates in the prototype was constructed of
two small offcuts of Veroboard (0-6in square) glued
back-to-back (copper strips showing and running
perpendicular to those on the other offcut). Alternate
strips of the top board are then soldered by short wires
to two strips on the bottom board which are the con-
tacts. The plate can then be glued over a hole in the
die case (insulated from the case if it is metal) and
leadouts taken from within the case, through the hole.

TESTING

It may be found convenient initially to omit R10;
IC1 will not then oscillate and the die can be made to
step around the cycle to test the counter.

Clock pulses are provided at about 100Hz by the
circuit shown, and this rate can be greatly increased by
lowering the value of C2. However, the fan out of ICla
is exceeded in this circuit and reliable operation may
not be obtained if too low a value is selected.
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- - N\

N
4
4

- [l

il To
TOUCHPLATE

Fig. 3. Component layout for the Veroboard with
wiring details

A+ G5, IS
B, » - AT + T =]

l.e.d. assembly with its resistors is

The seven
mounted on its own Veroboard. The board is fixed
by pushing the l.e.d.s through mounting clips

POWER SUPPLY

A 6V supply is specified because this is conveniently
obtainable from batteries. However, as it exceeds the
maximum safe V¢ for TTL i.c.s, D8 is included to
lower V¢, by about 0-8V. Y
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Bring ‘scope’to your interest.

I There's only one way
to master electronics...
to see what is going
onand learn by doing:

This new style course will enable anyone to
have a real understanding of electronics 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
,,8 3ot . ‘ comfort of your own home and at your own

FoCus

Y SHIFT

T{8 FINE

WIDTH

EARTH

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.

e i
—© 1

'| Bulid anoscilloscope. $)Read,draw and 3Curry out over 40

As the first stage of your training, you i
ol Ot syt vaining understand clrcult experiments on basic
oscilloscope! This is no toy, but a test i i
instrument that you will need not only dlugmms- c"cu"s-
for the course’s practical experiments, but In a short time you will be able to We show you how to conduct
also later if you decide to develop your read and draw circuit diagrams, under- experiments on a wide variety of different
knowledge and enter the profession. It stand the very fundamentals of television, circuits and turn the information gained
remains your property and represents a radio, computors and countless other into a working knowledge of testing,
very large saving over buying a similar eiectronic devices and their servicing servicing and maintaining all ty pes of
piece of essential equipment. procedures. electrpnic eauipment, radio, t.v. etc.

I NN S B S S S B S BN BN S
All students enroliing in our 'To find out more about how to learn electronicsin a new, exciting and absorbing
courses receive a free circuit way, just cfip the coupon for afree colour brochure and full details'of enrolment.
board originating from a Write to:- British National Radio & Electronics School, I
computer and containing P.O. Box 156, Jersey, Channel Isiands.
many different components I
that can be used in experi- NAME
ments and provide an , I
excellent example of current gADDRESS
electronic practice. l

PEB 6/7
L § N _§ % N 3§ ¢ N N | |
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B. BAMBER ELECTRONICS

Dept. PE, 5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE

Telephone:

ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

RED LEDs (Min. type} 5 for 700.

complete with vidicon base £6-50 sach. Brand New.

TRONICS BOOKS IN STOCK. S.AE. FOR LIST.

FULL RANGE OF BERNARDS/BABANI ELEC- Type 31BM, 3200 RPM

MAINS ISOLATION TRANSFORMERS. Tapped
mains input. 240V at 3A + 12V st 500mA output.

VIDICON SCAN COILS (Transistor type, but no data) New. boxed. made by Gardners, £12.

GARRARD 8V DC MINIATURE MOTORS,
overned, size approx.
14in. dia. x 1}in. high, with 2mm spindle. Brand
New. 60p each or 2 for £1.

quoted are

NEW FOR THE VHF CONSTRUCYOR. A range of SILICON HIGH VOLTAGE RECTIFIER STICKS,
tuned clrcuits on formers with stugs and screening cans 8Y185
and range can be  (ex-equip} 12kV 2:6mA 45p each.

(new) 35KV 2.6mA €1 each. BY140

PERSPEX TUNER PANELS (for FM Band 2
tuners) marked B8—108MHz and Channeis 0-70,
clear numbers, rest blacked out, smart modem
appearance, size approx. 84in. x 1}in., 2 for 35p.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 60p each, 3 for £1-50.
PL259 Plugs (PTFE), brand new. packed with
reducers, 65p or 5 for £:

50239 Sockets (PTFE), ‘brand new (4-hole fixing
type), 50p each or § for £2-25.

greatly extendad by using varying
Type S {}in. square, dumpy type).
Type SA 20 to 30MHz (when 33pf fitted in parsiied).
Type SB 35 to 50MHz {with link winding}.

Type SC 70 to 100MHz (with link winding).

Type SD 136 to 175MHz (wllh fink winding).

Type M {Min. §in. square ty|

Type MA 19 10 28MHZ (when 339' fitted in parallel}.
Type MB 22 to 32MHz (when 33pt fitted in paraliel).
Type MC 25 to 35MHz {when 33pf fitted in paraliel).
Type MD 38 to 50MHz (when 33pf fitted in paralisl).
Type ME 45 to 60MHz (whan 33pf fitted in paraliel).

in paraliel.

variable fitted in parallel.

{same type) at 30p per pack of 8.

VARIABLE STABILISED POWER SUPPLY,
mains input, 0~24V output. stabilised and current
(imiting at 500mA + 32V at 50mA. Brand new by
British manufacturer. Size approx. 74 x 24 x 4in.
complete with external 5k} 3-turn pot for voltage
control. Connection data supplied. £7.

Type MF 100 to 200MHz {without slug) when O to 30pf
All the above coils svailable In packs of five only

Black ABS) with brass inserts.

TYPE NB1 approx. 3in. lZ in. x 1}in. 40p sech.

TYPE NB2 approx. 3 in. x T 4in. u)p.nh
TYPE NB3 approx. 44in. lﬂ in. x 14in, 80p each.

MULLARD 85A2 85V STARILISER VALVES
{Brand New) 70p each or 2 for £1.20.

TO3 transistor insulator sets. 10 for 50p.

14 DIL REED RELAYS, 6 to 12V DC, 450 ohm
coil. Designed to work dlrocnv from TTL Logic,
Single Pole Change over. Contact ratings 28V 1A
3W. £1:75 each.

SPECIAL OFFER

STARPHONE HIGH BAND RF PC BOARDS,
with conversion data for making into a good 2M
Converter. (All thet Is needed: 1 xtal, caps.
2 resistors, and 9V DC.) PCB contains 2 Dual gate

PLASTIC PROJECT BOXES with acrew on lids in Mos Fet AF stages {3N140), Diode ring mixer.

3 stage Osc/Multiplier. Ail on one PCB, approx. size
6" x 14", ext. connactions, 9V DC supply, AGC
{can be left fixed bias, or RF gain control} Ant.
input, IF output {works from a few MHz to over
Brand New. £6.50 each,

30MHz). Al while

stocks last.

B5X20 (VHF Odeul() 3 lor 50p.
8C108 {metal can), 4 fo

2N3056 type Transistors. O.K. but unmarked,

Sfor £1.

110V NEONS, SCREW-IN-TYPE, 4 for 50p.

4MHz and 5MHz), our selectian only. £ Pack.

"4MHz XTAL PACKS (10 assorted xtals between

MINIATURE PLIERS. Hngh quality “Crescent”’,
made in USA. £4.35 +VAT (35

SIDE CUTTERS. High quality, £3.70 + VAT 30p.

PBC108 {plastic BCIOG), 5 for 50p.
51 4 for 60p.

T
BCV72 Transistors, 4 for 50p.
PNP audio type T05 Tnnsnsmrs 12 for 25p.
152 {UHF am) mnxar) 3 for 50
2N3 19 Fet.. 3 fo
BC148 NPN SIL!CON 4 tor 50p.
8C158 PNP SILICON, 4 for 50p.
BAY31 Signal Diodes, 10 for 35p.
BA121 Varicap Diodes. 4 for 50p.

SMALL MAINS SUPPRESSORS (small chokes,

ideal for radio, Hi-Fi inputs, etc.l, approx. fin. x

Hln 3 for SOp

SOLDER SUCKERS (Plunger Type). Standard
Model, £4-50. Skirted Model, £4-95. Spare
Nozzles 60p each.

WELLER SOLDERING IRONS
EXPERT. Built-in-spotlight illuminates work. Pistol

A LARGE RANGE OF CAPACITDRS AVAIL-
ABLE AT BARGAIN PRICES, SA.E. FDR UST.

MIXED COMPONENT PACKS, containing
resistors, capacltors, pots. etc. All new. Hundreds
of items. £2 per pack, while stocks last.

ALU-SOL ALUMINIUM SOLDER (made by Muhi~
core). Solders sluminium to itseM or copper,
brass, steel, nickel or tinplate, 16 s.w.g. with
multicore flux, with Instructions. Approx. 1 metre
coil 40p pack. Large reel £2.78.

VARICAP TUNERS Mullard Type ELC1043/05.
Brand New. £4-40 + 124% VAT,

BARGAIN PACK OF LOW VOLTAGE
ELECTROLYTIC CAPACITORS. Up to 50V
working. Seatronic Manufacture. Approx. 100, £1.80
per pack + 124% VAT.

grip with fingertip trigger. High copper
soldering ti
EXPERT §0LDER GUN. £8.80 + VAT {54p).
EXPERT SOLDER GUN KIT (spare bits case,
etc), £9-80 +VAT (78, ; 3
SPARE BITS, PAIR, Op + VAT (2p}).

SMAN SOL! LDER ING IRONS
SP‘ISD 15W £3 + VAT {24p).
S$P25D 25W £3 + VAT (Z‘I(T
SP25DK 25W + bits, etc. kit £3.85 + VAT {31p}.
SP400 40W £3-44 + VAT {28p).
BENCH STAND with sprlng Marksman Irons.
£2. 22 + VAT (18p).
SPARE BITS
MT8 for 16W, 48p + VAT {4p).
MT4 for 26W, 38Bp + VAT (3
MT10 for 40W, 42p + VAT (. l
TCP2 TEMPERATURE CONTIOLLED IRON,
Temperature controlled iron and PSU. £27 + VAT
{£2.18}.
SPARE TIPS
Type CC single flat, Type K double fiat fine tip,
Type P, very fine tip. £1 each + VAT {8p}.

MOST SPARES AVAILABLE.

MULYICORE SOLDER

Size 5 Savbit 18 s.w.g. in ailoy 32p

Mobile Converters. 24V DC input 13.8V at
approx. 3-4A DC output, fully stabilised, £3.80 each
{ideat for running 12V car radio from 24V lorry

ttery!.
We now stock Spiralux Tools for the electronic
enthusiast. Screwdrivers, Nut Spanners, BA and
Metric sizes, pop rivet guns, etc. S.A.E. for list.

TWIN I.F. CANS approx. Tin. x §in. x tin. high,
around 3:5-8MHz, 2 separate transformers in
1 can, unnmally screened, 5 for 50p + 124% VAT,

Dubilier Etectrolytics. S0uF, 450V, 2 for 50p.
Dubilier Electrolytics. 100uF, 275V, 2 for 50p.
Plessey Electrolytics. 470uF, 63V, 3 for 509,

TCC Electrofytics, 1000uF, 30V, 3 for 60p.

Plessey Electrolytics, 1000uF, 180V, 40p each
(3 for £1),

Dubilier Electrolytics. 5000uF, 35V, 50p each.
Dubilier Electrolytics, 5000uF, 50V, 60p each.

ITT Efectrotytics, 6800uF, 26V, high grnde, screw
terminals, with mounting clips, 50p each.

Plessey Electrolytics, 10,0004F at 63V, 759 ch.
Plessey Cathodray Ca| acntors 0-0-4uF at 12.5kv
DC. Screw terminals. £1.50 each.

PLEASE ADD 12{% VAT TD ALL CAPACITORS.

+ VAT (3p).
Size C1SAV18 Savbit 18 s.w.g., 56p + VAT (4r).
Size 12 Savbit 18 s.w.g. on plastic reel £1.80
+ VAT (1 SEI.

} Kg. (1-11b} 60 x 40, 20 s.w.g. on plastic reel £3.

TVPLUGS AND SOCKETS

TV Plugs (metal typel. 5 for 50p.

TV Sockets {metal Yps) 4 for 50p.

TV Une Connectors (back-(o-back socketsl, 4 for 50p.
Ploass add 12}% VAT.

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENGUIRIES Please.

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY.

CAR

% 3

ELECTRONIC
IGNITION,

'£9-95 + 8% VAT
{Order code 997-005) subject to availability

Avoid difficulty in starting your car on cold mornings with the Doram
C.D. Ignition Unit. The complete kit incorporates features such as
single switch reversion to the standard igni
etc. and also an immobilisation facility. Improved performance and
fuel consumption,along with reduced points erosion and longer plug
life makes this unit a must for any 12V neg. earth car.

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

on system for servicing

O’seas orders—add 15% for P+P. All items offered for sale subject
to the Terms of Business set out in Doram Edition 3 catalogue, price
60p. The Doram Kit brochure is also available, price 25p. Combined
price only 70p which also entitles you to 2x25p vouchers, each one
usable on any order placed to the value of £5.00 or more {ex. VAT).
DORAM ELECTRONICS LTD.,
P.O. BOX TR8. WELLINGTON RD.IND. EST.. LEEDS LS12 2UF.

complete catalogue.

| vame

L ¢ K __ & . §F 0 %R B K O R B B ]
l Please send me details of all your test equipment.

Test Equipment
Multimeters

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(inc V.AT.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too.
Send the coupon and we’ll send you our

I ADDRESEL e

Eagle Internationat, Precision Centre, Heather Park Drive,
Wembley HAO 1SU Tel: (01)-902 8832

An Electrocomponents Group Company
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Reaioue

A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped

addressed envelope.
technical queries on the telephone.

Sir—With reference to the article
*Electronic Control Unit for Solar
Heating Systems’’ by G. I. Williams
(PracTicaL ELECTRONICS, February
1977), there are a number of points
which I would like to make.

I. Under no circumstances use ex-
panded polystyrene insulation in the
collector. It will either melt or
burst into flames, as temperatures
inside a properly built collector can
exceed 100°C.

2. Under no circumstances use a
polythene cover, which will degrade
due to the action of ultra-violet
within about two months. Also, it
will stretch when hot, touch the
metal collector and melt. Planning
permission is required for solar
panels, and this will not be granted
for sub-standard designs. If too
many such designs appear, much of
the hard work put in by manu-
facturers in overcoming the opposi-
tion of planning authorities will be
undone.

3. In the arrangement of Fig. |, an
expansion tank should be included
on the solar circuit.

4. In practice it is better to have a
pump running time of seconds
rather than minutes. Consider for
example early morning; the collector
heats up just enough to operate the
pump, but the water in the pipework
is usually very cold and will chill the
collector, in theory sufficiently to
switch off the pump.

However, on a nine-minute cycle,
warm water will be drawn from the
solar tank, passed through the collec-
tor where it will most likely be cooled
by radiation to the sky, and returned
to the tank to chill the water.

5. The thermal mass of the thermis-
tors embedded in Araldite and copper
tube will be so high that the response
time will be very poor. I have found
it to be very effective to Araldite the
thermistors directly onto the back of
the collector and tank.
D. D. Aylen-Baker,
Slough.

Sir—In his article on Solar Heating
Controls, Mr. G. 1. Williams states
that the collector should be installed
at an angle of 30° to the horizontal.
None of the other books on the
subject which I have read agree with
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We regret that we cannot answer any

each other as to any precise angle,
but all seem to favour one at least
twice that recommended by Mr.
Williams.

To quote just one reference,
McLaughlin House of the Future (TV
Publications), ‘“Taking the average
elevation of the sun at different
seasons and times of the day, the
absorption of heat is' most efficient
if the collector is set up at an angle
of L + 134° to the horizontal,
where L is the latitude in degrees of
the site.”” This gives an angle of
654° to the horizontai for Bedford,
for example.

K. J. Wilkinson,
Farnborough,
Hants.

The Author replies

Mr. Aylen-Baker is quite right to
point out that polystyrene is a fire
hazard. However, it is very debatable
whether a hazard exists in this applica-
tion. As far as | can ascertain it will
not spontaneously ignite, though it
will soften at around 104°C. Readers,
if worried, may like to use alterpative
insulation.

| agree that glass is preferable
to polythene. Some experimenters
prefer glass with a low iron content,
which is claimed to improve collector
efficiency by about 10 per cent. A
further improvement can be achieved
by the use of a special black paint on
the collectors, though this does not
seem to be availabie on the retail
market.

The position with regard to plan-
ning permission is confused. Some
local authorities seem to require it,
others | am told do not.

Readers who construct the control
unit may wish to make R4 variable
as suggested in the final paragraph,
allowing the operate time to be
shortened. Greater relay contact
wear will result if the operate time is
in seconds rather than minutes as
Mr. Aylen-Baker suggests. Solid-
state switching could be used instead
of the relay, but this would make the
unit less versatile.

The measured response time of
the completed thermistor probes (0-—
100 per cent, in water) is 15
seconds for a 4°C change in tem-
perature, the thermal conductivity of
copper and Araldite belng quite good.

in reply to Mr. Wilkinson, the
optimum angle of the solar collector
depends upon the time of year and
time of day at which one wishes
the collector to be most efficient. In
The Survival Handbook by Michael
Allenby (Pan Books), an angle of
30°-35° to the horizontal Is quoted as
being optimal for the six weeks of
summer sun. | am of the opinion
that October — March collection
would be improved by a further 5°
of inclination, without drastically
degrading the summer performance.

Sir—Two small simple construc-
tional tips which may be of interest
to your readers.

A “third hand” of a limited but
convenient sort can be devised for
use when soldering circuit boards by
wrapping a broad elastic band
several times round the workpiece.
This acts as a *“tyre’” which holds the
work to the table or bench by limiting
the tendency for the work to skate
around. i

Cork tiles nTay be epoxied to metal
chassis sides to provide an attractive
finish, or to the bottom of a chassis
in place of commercially available
feet.

R. T. Third,
Aberdeenshire.

Simple Drilling

Sir—When designing my own
printed circuit boards, in particular
those which include integrated cir-
cuits, 1 always found it very difficult
to drill holes at exactly 0-lin spacing
and to keep the holes in a straight
line.

However, 1 came up with this
solution. By Sellotaping a piece of
0-lin Veroboard to the circuit board
the holes in the Veroboard become
an excellent guide for the drill,
resuiting in perfectly spaced holes.

It is a simple idea, but a very
effective one.

J. M. Hayes,
Cononley.

ADHESIVE TAPE
)
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CM

LL metal-oxide semiconductor devices are suscep-
tible to damage by electrostatic discharge of
energy between any two pins. The gate input, for
example, is equivalent to a small very low leakage
capacitor which can be charged to a high voltage. The
dielectric breakdown voltage is normally of the order
of 80V, therefore, any discharge above this level could
damage the gate oxide and result in a high leakage
input.

Fig. 1 shows the standard RCA protection network
incorporated in all CD4000A-series and some
CD4000B-series cos/mos integrated circuits. Diode
D1 is a distributed resistor-diode network made up of
p+ to n— substrate material and having a voltage
breakdown in the range of 30-50V. Diode D2 is a
separate built-in diode of n+ to p— well material and
having breakdown in the range of 30-40V. This
network can protect the gate oxide against electro-
static discharges of up to 1kV (worst case).

Fig. 2 shows an improved protection network used
on new RCA cos/mos devices which increases the
worst-case protection to 4kV.

Fig. 3 shows the equivalent ‘*body discharge” circuit
used at RCA during all static test measurements.
Improved protection can be obtained by adding
series resistors or RC networks at the cmos device
inputs. In addition, Zener diodes at the output pins
can clamp the voltage to safe levels. The Zener value
should be above the expected maximum regulation
excursion, but should not exceed 15V.

Operation above maximum ratings can force cMos
devices into a p-n-p-n s.c.r. “latch up” mechanism
which can be destructive. Care should be taken to
suppress any transients and avoid any large loads
during operation near the maximum rating.

“Latch-up” is considered to be the creation of a low-
resistance path between the power supply and earth on
a circuit during an electrical pulse, which then remains
a low-resistance path after the pulse. In CMos circuits,
several parasitic bipolar transistors exist, as shown in
Fig. 4.

The p-n-p transistor is a wide-base lateral structure
whose # is a function of device geometry, and is

*RCA Solid State
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normally less than 0-2. The conditions for s.c.r. turn-
on are as follows:

(1) B n-p-n x B pnp = |

(2) The lateral p-n-p and vertical n-p-n base
emitter junctions are forward biased.

(3) The bias circuit which applies power to Vpp
and to the input must be capable of supplying
current equal to the holding current of potential
S.C.I.S.

Fig. 5 shows the equivalent circuit for the s.c.r.
structure present in CMOs circuits. Fig. 6 shows a
curve of Ipp as a function of Vpp, which illustrates the
effect of secondary breakdown and s.c.r. latch-up.

Table 1 shows typical values of breakdown voltage
and sustaining voltage and current for cos/Mos A-series
and B-series devices.y The table shows that B-series
devices are much harder to latch than A-series types
because of the higher breakdown voltage.

Table 1
A Series B Series
xBKDNmin }R/I gg \%
\
sus
Isus Type-Dependent 50-100mA
2-40mA

Observation of the following operating rules will
enhance the life of any cMos system:

(1) When cmos devices interface with external
signal sources, the cMos power supply should
be turned on before the inputs are turned on.
Similarly, the input should be turned off
before the cmos power supply is turned off.
(In other words, Vss<Vixn<Vpp.) This
rule will avoid input-diode damage.

(2) In the case of CD4009A and CD4010A devices,
the diode between V¢ (pin 1) and Vop (pin
16) should not be forward-biased. Vpp should
always be greater than Vec. This rule is
especially important during power sequencing.

3) Wheq se;ie; resistors are used on power
supplies, it is wise to avoid biasing inputs to
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the non-limited side of the supply. This
action will eliminate the potential hazard of
forward biasing the input diodes.

(4) The power-supply polarity should not be
reversed (i.e. Vpp—Vss> —0:5V). Such
reversal could over-dissipate the substrate
diode.

(5) All inputs should be terminated. A floating
input can force the cMmos inverter into a linear
mode and cause faulty operation as a result of
the large current.

(6) When cMos devices are interfaced in printed
circuit cards, a pull-up or pull-down resistor
should always be used if there is a possibility
of an input becoming open.

(7) cMos outputs should not be “wire-OR-ed”.
Instead 3-state outputs or transmission gates
should be used.

(8) Output loads should not be returned to voitages
greater than Vpp nor less than Vss, otherwise
the output diodes will be turned on. *

4 N

L | )

N

J

Fig. 1. Standard RCA protection network; used on
all CD4000A and some CD4000B series devices

Fig. 2. Improved protection network used on new
RCA cos/mos devices

s o MF s ™
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Fig. 3. Equivalent “body discharge'’ S 2 3
cigcuit uled at RCA du%ng all stgtic Fig. 4. Parasitic bipolar transistors in cmos circuits
test measurements
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Fig. 5. Equivalent circuit for the s.c.r. Fig. 6. Curve lllustrating effect of secondary break-
structure present in cMos circuits down and s.c.r. latch-up
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LOOKING ABROAD

Unstoppable Racal, after three
months of clifi-hanging negotiations,
finally won the battle for control of
the Milgo Corporation. This single
move has not only immensely in-
creased Racal's stake in data com-
munications with its great growth
prospects but has also considerably
strengthened Racal's status as a
budding multinational organisation.

Bracknell-based Racal and Miami-
based Milgo have had a long relation-
ship through Racal-Miigo owned
50/50 whereby Racal-Milgo had mar-
keting rights throughout the world
except North America for Milgo
products. Now Racal has full control
of Milgo manufacturing as well.
Previously Racal had only one manu-
facturing plant in the USA, that of
the wholly-owned subsidiary Racal
Communications Inc. at Rockville,
Maryland, which makes top level
communications receivers mainly
used for surveillance by the US
Government.

With stronger direct presence in the
USA, Racal is now bldding for a share
in re-equipping-the US forces with a
new generation of tactical field
radios, a product in which Racal has
proved successful in 130 armies with
a range of products from low-cost
simple-to-operate manpacks for the
armies of emergent nations right
through to the sophisticated Clans-
man equipment designed for the
British Army and now in full produc-
tion.

The US Army programme for which
Racal I8 making a bid goes beyond
anything Racal or anyone else has so
far achieved in technology. But
Racal could win in competition with
US and other British suppliers like

454

Plessey and Marconi who are also
expected to compete. For this pro-
gramme the US authorities have
waived the '“Buy American' clause
and will accept bids from the UK on
equal terms.

Racal has teamed up with RCA
Government Communications Sys-
tems at Camden, New Jersey, as a
support company adding expertise
on electronic counter-measures to
Racal's proven performance on de-
sign, manufacture and delivery-on-
time of tactical manpacks. Racal,
however, will be the lead company of
the two and, if the design contract Is
won, it could lead to huge manu-
facturing follow-on which will dwarf
any of Racal's previous success
stories.

It seems likely that Racal would
have been bidding whether or not the
Milgo deal had materialised but now
with a strengthened American base
and a tie-in with RCA, Racal clearly
has a strengthened position.

DISHONESTY
DIVIDENDS

The .dividends coming to the
electronics industry through criminal
activities continue to Increase as
crime itself increases. And the
dividends come not only from trying
to counter the activities of the
hardened wrong-doer. The "‘honest"
citiZen is not averse to a little fiddling,
especially against authority, If he
thinks he can get away with it.

A £1-8 million development con-
tract for a prototype automated
ticket inspection and barrier control
system for British Rail has just been
awarded to EMI Electronics with
GEC-Elliott Automation as sub-
contractors. The Idea is dressed up
as a help to passengers, saving time
queuing up at ticket offices and at
platform entrances and ‘“allowing
staff to provide a better service™.
Actually it Is to plug the leak of £6
million a year estimated to be lost
through dishonest commuters.

The pllot scheme will have trials
for six months at five stations on the
Waterloo-Staines line of Southern
Region. If successful itis planned to
establish the system at 600 stations
on the busiest parts of the national
network and the contract will be
worth about £20 million. Further
contracts could follow.

The system appears to be similar
to that used on London's under-
ground system using magnetically
encoded tickets. | only hope it
works a lot better. If you are carrying
parcels in both hands the barriers
are difficult to negotiate and it seems
that an enormous staff of ticket
coliectors is still there, whether
necessary or not is difficult to judge.

Petty pilfering is always a problem
but one case recently reported was

not so petty. Perhaps it could only
have happened in America but
WOR, one of New York's broadcast
stations, suffered the loss of 20,000
ft of above-ground copper wire
earth radials from the aerial system.
It seems incredible that such a
quantity could be lifted without
attracting attention and one wonders
whether the thieves (there surely
must have been more than one) sold
it as having 'fallen off the back of a
lorry™.

The dividend in this case didn't
come to the electronics industry but
to the ironmongery business because
the whole lot was replaced by best
quality galvanised steel barbed wire,
much more difficult to handie by
would-be pilferers and, apparently,
without noticeably adverse effect on
radiation efficiency.

RESURGENCE

After what seems like years in the
doldrums, TV sales are showing an
upturn, much to the delight of
dealers, set manufacturers and the
big component  suppliers. Colour
TV deliveries last January were up
30 per cent on the January 1976

figure.
Mullard is currently promoting the
20AX colour tube, already well-

established In Europe but compara-
tively new to British set manu-
facturers. It ls a fast warm-up tube
with an in-line gun assembly and
vertical striped phosphors which give
superior colour registration. Major
British set manufacturers have ai-
ready adopted the Mullard solution
and tubes and neckwear are already
in quantity production at Mullard
plants in the UK.

Mullard is also pressing on with
Teletext components including dedi-
cated i.c.s and remote control i.c.s
for TV recelvers. Samples of the
i.c.s, all in the LS| class, are already
with set manufacturers.

Mackintosh Consultants are fore-
casting 12 million UK Teletext users
by 1985 so this new business is
worth going for. Mullard is reported
as having spent £350,000 on develop-
ment and production facilities for
Teletext i.c.s and this will have risen
to £0-5 million by mid-year when
production wlil start in earnest. The
Mackintosh forecast, by the way, is
based on 85 per cent of Britain's
20 million households having colour
TV by 1985 and of the CTV-equipped
households, 75 per cent will have
Teletext.

Viewdata, accessed through P.O.
lines, will have a much slower
growth rate because, says Mackin-
tosh, of the rising cost of telephone
calls, No further comment is re-
quired from me, although | am
sorely tempted.
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TV AERIAL

In BP 1 458 006, Maxview Aerials
Limited, of King’s Lynn, Norfolk,
discloses and claims the fine de-
tails of some improvements in
aerial construction for TV recep-
tion.

The patent recapitulates on the
standard techniques adopted, e.g.
whereby a folded dipole is placed
close to a linear-passive resonator
to make the combined assembly
resonant over a wider range of fre-
quencies. The dipole-resonator
combination is of course usually
located between a reflector and
sequence of directors.

The new patent claims are two-
fold. First, it is proposed that the
folded dipole be formed as an
isosceles trlangle (Fig. 1) with a
base formed from the two end sec-
tions of the folded rod conductor,
merging into two equal sides. This
triangular dipole is arranged in a
plane parallel to the plane of a
resonator member, and within the
angle defined between two reflec-
tors.

The base of "the isosceles
triangle is approximately equal to
half the wavelength of the signal to
be received, and the included angle
gggween the equal sides is about

The second aspect of the inven-
tion constitutes detailed data on
the size and spacing to be adopted

BATENTSRRRY

for two forward passive member
immediately ahead of the reson-
ator, and twenty director elements
mounted In a series ahead of the
three members.

Size and spacing details are
given for three specific types of
aerial: one for reception in Group
A (channels 21-34); one for re-
ception in Group B (39-51) and
one for reception in Groups C/D
49-68). It is claimed that the use
of the isosceles triangle dipole
in combination with passive mem-
bers constructed and spaced
exactly as described provides a
useful increase in gain or band-
width or both, in comparison to a
similar aerial using a conventional
tolded dipole.

Also claimed is fiatter impe-
dance of the dipoie over a wider
band width.

MAGNETS BP 1 457 145

In BP 1 457 145, Hitachi of Tokyo
list most of the known permanent
magnet alloys consisting of rare
earth elements. Also discussed are
their advantages (ability to pro-

duce an intense magnetic field
from a light-weight, small-sized
magnet) and their disadvantages

(tendency of the magnetic charac-
teristics to change with tempera-
ture).

BP 1 458 006

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

« REFLECTOR

aoo

They now claim to have im-
proved the temperature-dependent
characteristics of a powerful per-
manent magnet alloy by substitut-
ing part of the light rare earth
elements in the alloy with heavy
rare earth elements. The light rare
earth element exhibiting the best
permanent magnetic properties is
samarium, which is often alloyed
with cobalt.

According to the invention, it is
beneficial if some of the samarium
is substituted by the heavy rare
earth elements, Ho, Er, Dy and Tb.
Following such substitution, the re-
versible magnetisation temperature
coefficient becomes lower than
0-03%, in the temperature range
from —50°C to +100°C. Other
substitutions, for instance by Ce or
Ce mischmetall, provide similarly
beneficial results, at less cost.
Indeed, good resuits are claimed
up to 200°C.

Chemical details for the prepara-
tion of various specific magnetic
mixes are given. For instance, a
useful alloy consisting of 32.759,
Sm, 3:99% Ho and 63.26% Co is
prepared by arc melting and crush-
ing to a fine powder under a pres-
sure of 10 tons/centimetre3 in an
intense magnetic field. Further
sintering and cooling produces a
magnetiC material with impressive
characteristics and resistance to
temperature effects.

IN BRIEF

BP 1 459 235——Matsushita Electric
Industrial Co Ltd: Switching Circult.
Contains full circuit details for a
touch switch giving mains control.
Touching the switch alters the
amplitude (rather than the fre-
quency) of an oscillator output.
The amplitude changes are detec-
ted and used as trigger pulses to
govern the main control switch.

BP 1 460 003—EM! Ltd: Television
Game Apparatus. A modification of
the now familiar TV game. In a
race, there is penalty override of
the operator manual control. For
instance, a blip on the. screen
depicting a car has its movement
slowed down beyond the operator's
control if it leaves an area depict-
ing a race track.

Price 95p each
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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.

Articles submitted for
publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols.
Diagrams 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.

NIGHT LIGHT LATCH

PORCH
LIGHT

BELL
TRANSFORMER

$1 PORCH LIGHT SWITCH
O

0|, 8ELL
PUSH

82

INGOO1
ol

RL 15Kk {]

RLAY
INORMALLY OPEN
[> <JconTacTs)

Tms is a design for lighting a porch
light from outside by using the
bell push. This is particularly useful
for when one is trying to find the
keyhole in the dark. After a preset
time the light switches off.

The porch light is lit from outside
by pressing S2 which also rings the
bell and LPt! lights lowering the

resistance of the L.d.r. RS which in
turn causes TR1/TR2 to turn on and
hence the relay.

With RLA! contacts closed the
porch light comes on for a period
determined by C2.

R6 acts as an effective short to
TR2 b/e during the day so preventing
the porch light being switched on.

VR1 varies the holding time of the

relay between about 0-25—2 minutes.

LP1 and RS should be juxtaposed

and contained in a sealed, opaque
plastic tube.

R. N. Johnson,

Coulsdon,

Surrey.
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FLUORESGENT LIGHT INVERTOR

THE Fluorescent Light Invertor of
P.E. July, 1976, incorporates no
forward biasing for the transistors.
I found this circuit reluctant to
oscillate, and so produced an invertor
with forward biasing, which oscillated
readily (see Fig. 1), the circuit being
a variant of the invertor of the P.E.
Scorpio electronic ignition system.

The transformer primary is bifilar
wound on a television e h.t. trans-
former core, as in the original
Fluorescent Light Invertor. The two
8 turn coils are wound first, and then
covered by a layer of insulating tape.
Next, the feedback coils are wound
on top, and covered with tape. The
beginning of each winding in Fig. 1
is indicated by a spot.

Potentiometer VR1 determines the
output power. This circuit can
accommodate npn or pnp transis-

tors simply by changing the polarity
of the supply and capacitor Cl.
1. P. Kemp, Cowley, Oxford.

“TRIMPHONE’’ WARBLER 7
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MANY of the surplus telephones
available through the second-
hand market are sold without bells.
The circuit in Fig. 1 will produce
a “warbling ring” rather like a
Trimphone, and can directly replace
a conventional telephone bell, there-
fore being suitable for both these
phones, and for situations where a
different ringing sound is required
to differentiate between an internal
or Post Office telephone system.
The bell ringing current which
alternates at about 17-25Hz, is
halfwave rectified by D1 and then
supplied to a simple oscillator
formed by TR1, C2, C3, R3 and T1.
This in turn drives a telephone ear-
piece (not the same one as in the
handset). The oscillator is thus
modulated at the ringing current
frequency, producing the warbling
tone. The oscillator circuit will also
work on a d.c. supply, but of course

placed across the oscillator; the in-
dividual shunts being selected by
switch S1. If the shunt selected is
LP1 with R2, the bulb will take a
few seconds to warm up, and so its
resistance will slowly rise, giving a
crescendo effect. e component
values are not very critical, but
some experimentation may be
needed for optimum results.

The following points may be use-
ful: Tt is a transistor radio type
output transformer, tuned by C3,
and so the frequency of oscillation
may be adjusted by altering the
value of C3. A frequency of around
2kHz is most suitable, as both the
earpiece and ear are most sensitive
at about this frequency. The con-
nections to one side of the trans-
former may need reversing to pro-
duce oscillation. The combined re-
sistance of R2 and LP1 should be
around 200 ohms when cold, rising

NOTE: THIS CIRCUIT MUST NOT BE CONNECTED TO THE POST OFFICE TELEPHONE SYSTEM

If an extension warbler is re-
quired, it will probably be necessary
to include C1, and possibly also add
series or parallel resistors to the cir-
cuit, so that both ring equally loud.
Extension bells are usually con-
nected in series to overcome this
problem.

The changeover cradle switch can
be replaced by a ‘“make only”
switch, with the ringer permanently
connected across the line, provided
that the line polarity during speech
is always such as to bias the oscil-
lator off. In this case the diode D1
must be omitted, and if d.c. is used
for ringing a polarity reversal will
turn the ringer off.

This circuit may not be connected
to the Post Office telephone net-
work, and should only be used on
private systems.

A.J. V.and ). M. Yeomans,

the warbling effect will be lost. to about 500 ohms after approxi- Banstead,
To alter the volume, a shunt is mately 10-20 seconds. Surrey.
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HE circuit in Fig. 1 provides a day
of the week reading for digital
clocks using three seven segment
displays, and minimal circuitry.

Although seven segment displays do
not lend themselves to alphabetic
display, the symbols produced are

oo »

readable.

The circuit requires one pulse per
24 hours, but if one pulse per hour
only is available, this can be divided

oo »l

[ ]

down using a 7492 (divide by twelve),
and the unused half of the second
7473 (divide by two).

2l

The first half of the circuit consists

of three JK flip-flops, being a counter
which counts from 1 to 7, resetting to
1 again. This is decoded for the seven

b3

e

segment displays by the second part
of the circuit. In order to keep costs
low, only NAND and INVERT gates are
used.

d2g§'

¥

The actual type of display and
associated drive circuitry will depend
upon the existing design of the clock.

@ »l @ » OwWP» @ B o P

n

+
<

H. Pyman, Romford, Essex.

THE ‘METAC’ DIGITAL
ALARM CLOCK

v “i{
® Choice of Bright Orange 12 Hour Display, or
® Soft Green 24 Hour Display @ 24 Hour Alarm
® 10 Minute Repetition @ Afarm Set iIndicator
@ Accurate Silent Timekeeping @ British Designed
and Built

SAME DAY DISPATCH orders received before

2 pm are posted same day

£12-99 + £1-04 VAT

Cash, Cheque or Postal Order or if you wish to use Barclaycard or
Access, simply quote name, address and card number when ordering

Metac-Electronics and Time Centre
-fn [ DAVENTRY | [[UXBRIDGE ] @

67 High Street 3 The New Arcade,
Daventry, Northants High Street, Uxbridge,
Tel. (032-72) 76545 Middx. Tel. (0895) 56961

Designer approved

STEREO

TUNER
Compiete set of semiconductors £4-99
Mullard LP1186 tuner head £7.75
High quality glass fibre P.C.B. £2-45

ORION STEREO AMPLIFIER

Complete set of semiconductors £9-40
High quality glass fibre P.C.B. £2.99
Both the above PCBs are printed with component locations
PE DIGITAL VOLTMETER
ZNA116 *£6-00 with circuits and data
ng:l.'. set of all nmlcnnd_uc'ln'rl for lho’D..'E: OVM Including 220 ,50*
g:;';gn':’g I:::o.la;:l.nnul grade glass fibre P.C.B.'s printed with £3-40*
Compiste set of resistors, incl. sttenuator reslstors £1 Q 00*
Complete set of capacitors incl. 2200uF power supply £1 . 60*

ZN424 £1, ZN423" £1, ZNT44T* £1-78, TBMOS requlator* 85p,
SEVEN SEGMENT DISPLAYS: DLTO1" (+/—1) £1-75, DLTOT* (0-9) £1-75.
TEXAS 1.C. SOCKETS: 14 pin 25p*, 16 pin 30p*, 24 pin 45p low profite.

FERRANTI SEMICONDUCTORS—WE ARE THE EXPERTS!

BZVzeners 10p  BFS%  Wp  ZTX107 Vb ZTX29 WP MOTOROLA

All types MSéA*  £1-35 ZTX108 I ZTX320 16p BD699* £1-14
B8CA1SP 1Tp 8170 13p X109 1p T34 17 80700° o2
BFS60 15p 5178 S4p e 159 ZTX450 16 MC1310P £1-30
BFS61 t5p s 2 ZTx213 15 ZTX550 "% MC1357PQ £1-65
BFS97 15p ZTXAZ) 10p ZTX24 b1 ZTX4403  16p SN76660N 5p

We can supply any FERRANTI semiconductor device. S.A.E. for quotation,
ZN1034E* £1-80, ZN1040E*® universal count/display i.c.. with data £7-50

PE TV SOUND SEPARATOR
Compl set of i s £2-30, High quality glass tibre p.c.b. £1
POSTAGE AND PACKING 15p per order. Orders over £5 post free. ANl devices are top
grade, brand new and to full manutacturer's spec. We do not seil seconds or rejects.
Send S.A.E. for our data sheet and price llst.
Prices do not Include VAT—add 8% to items marked®, and 124% to all others

DAVIAN ELECTRONICS (MAIL ORDER ONLY)
13 Deepdale Avenue, Royton, Oldham OL2 GXluI

45%


http://www.cvisiontech.com
http://www.cvisiontech.com

SPEAKERS

Baker Group 25, 3, 8 or 15 Ohm
Baker Group 35, 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Group 50/15 8 or 15 ohm
Baker Deluxe 124, 8 or 15 ohm
Baker Major 3, 8 or 15 ohm

Baker Superb 8 or 15 ohm

Baker Regent 12in 8 or 15 ohm
Baker Auditorium 12in 8 or 15 ohm
Baker Auditorium 15in 8 or 15 ohm

Castle 8RS/0OD 4 or 8 ohm
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G12/50 8 or 15 ohm
Celestion G12/50TC 8 or 15 ohm
Celestion G12/50 2236 s/cone
Celestion G12/50 2239 s/cone, alum. dome
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Celestion HF1300 8 or 15 ohm
Calestion HF2000 8 ohm
Celestion MH1000 8 or 15 ohm
Coles 4001G

Coles 4001K

Decca London ribbon horn

Decca London CO/1000v8 crossover
Decca DK30 ribbon horn

Decca CO/1/8 crossover (DK30)

EMI 14 x 9in bass 8 ohms, 14A770
EMI 8 x 5in, 10W, d/cone, roll surr.
EMI 64in d/cone, roll surr., 8 ohm
EMLI 8in roll surr. bass

EMI S5in mid range

Elac 59RM 109 (15 ohm), 59RM114 (8 ohm)
Elac 64in d/cone. roll surr., 8 ohm
Elac 10in Y0AM239, 8 ohm

Eagie FR4

Eagie FR6S

Eagle FR8

Eagle FR10

Eagle HT15

Eagle HT21

Eagle MHT10

Eagle FF28 Multicell. horn

Fane Pop 15, 16 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 16 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 16 ohm

Fane Crescendo 12, 8 or 16 ohm
Fane Crescendo 12BL, 8 or 16 ohm
Fane Crescendo 15/100A, 8 or 16 ohm
Fane Crescendo 15/125, 8 or 16 ohm

£13-00
£14-50
£21-00
£25-75
£47-50
£15-00
£22-50
£12-50
£21-00
£25-75
£9.95
£12-95
£15.95
£18:00
£20:00
£18-00
£18:50
£26-95
£39.95
£7-50
£8:55
£13:50
£5-.90
£5.90
£31+50
£6:95
£20-50
£4-75
£14:95
£3.95
£3:95
€675
£3-50
£3:50
£3.95
£3.95
£6-75
£11-95
£14-95
£18-50
£4-50
£5-50
£5-25
£7-50
£5.75
£9-95
£12-50
£16.95
£19-95
£21-75
£33:95
£42-95
£44-95
£54-95
£64-95

SPEAKERS

Fane Crescendo 18, 8 or 16 ohm
Fane 910 Mk Il horn

Fane 920 Mk 1l horn

Fane HPXY crossover 200W
Fane 132 x 8in. 5W dual cone
Fane BOYT 8in d/c, roll surr.
Gauss 12in

Gauss 15in

Gauss 18in

Goodmans Axent 100

Goodmans Audiom 200 8 ohm
Goodmans Axiom 402 8 or 15 ohm
Goodmans Twinaxiom 8, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm
Goodmans 15AX 8 or 15 ohm
Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P

Goodmans 5in midrange 8 ohm

Jordan Watts Module, 4, 8 or 15 ohm

Ket T27

Kef T15

Kef B110

Ket B200

Kef B139

Kef DN8

Kef DN12

Kef DN13 SP1015 or SP1017

Lowther PM6
Lowther PM6 Mk 1
Lowther PM7

Peerless KO10DT 4 or 8 ohm
Peerless DT10HFC 8 ohm
Peertess KO4OMRF 8 ohm
Peerless MT225HCF 8 ohm

Richard Allan HP8B

Richard Allan LP88

Richard Atlan DT20

Richard Altan CN8280

Richard Allan CN820

Richard Allan Super Disco 60W 12in
Richard Allan CG15 15in bass
Richard Allan Super Disco 10in 50 watt
Richard Allan Super Disco 8in 50 watt
Radford BD25

Radford MD39

Radford MD6

Radford TD3

Radtord Cross Over Network

Tannoy 10in Monitor HPD

£75-
£15-
£45-
£2-
€5
€9
£115-
£139-
£165-
£8-
£14-
£22-
£10-
€6
€6+
£16-
£17-
€18
£44.
£49:
£24-
£39-
£16-
€4
£16-
£8"
£10-
£10-
£€n.
£24-
£2.
£7:
£4-
£32-
£35-
£48-
£8-
£9.
£10-
£3-

- 50
-50
.25
-95
15
95
-50
25
-95
-95
- 95
-95
25
£16-
75

95
15
95
50
50
50

50
85
00
60
50
95
50
75
75
00
00
00
95
95
25

25

50
75
95
95
95
75
25
85
00
00
00
25
50
50
75

95

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
Hi-Fi Answers Monitor (Rogers), Hi-Fi News No Gom-
promise (Frisby), Hi-Fi News State of the Art, Wireless
World Transmission Line (Bailey), Practical Hi-Fi and
Audio Monitor (Giles), Practical Hi-Fi and Audio Triangle:
(Giles), Popular Hi-Fi (Colloms), etc.

On dem. Answers Monitor, State of Art, etc.
Construction leaflets for Radford, Kef, Jordan Watts,
Tannoy, Hi-Fi Answers Monitor, free on request.
P.A. amplifiers, microphones, etc., by. Shure, Linear,
Eagle, Beyer, AKG, etc.

FREE with orders over

Enclosures’’ book.

£10—"‘Hi-Fi

Loudspeaker

WILMSLOW AUDIO

THE Firm for speakers!

Tannoy 12in Monitor HPD £85-00
Tannoy 15in Monitor HPD £99-00
SPEAKER KITS

Baker Major Module 3, 8 or 15 ohm each £18-00
Fane Mode Dne MK Il 15W each £10.35
Fane D40 Disco Kit each £19-95
Goodmans DIN 20 4 or 8 ohm each £15-75
Goodmans Mezzo Twin Kit pair £51-95
Helme XLK 30 pair £21-95
Helme XLK 35 pair £26-75
Helme XLK 40. pair £38-50
Kefkit 1 pair £59-50
Kefkit Il each £56-00
Peerless 1060 pair £61-50
Peerless 1070 each £54:35
Peorless 1120 esach £61:50
Peerless 2050 pair £43.95
Peerless 2060 pair £58:50
Richard Allan Twin assembly each £13:35
Richard Allan Triple 8 each £20.75
Richard Allan Triple 12 each £25-95
Richard Allan Super Triple esach £29:50
Richard Allan RAS Kit pair £37:30
Richard Altan RAB2 Kit pair £59-40
Richard Allan RAB2L Kit pair  £65:70
Wharfedale Denton 2XP kit pair £23:25
Wharfedale Linton 3XP kit pair £34:25
Wharfedale Glendale 3XP kit pair £49-50

HI-Fi
ON DEMONSTRATION
in our showrooms:

Akal. Armstrong, Bowers & Wilkins, Castle, Celestion,
Chartwell, Dalesford, Dual, IMF AAM, J.R. Formula 4,
Kef, Leak, Linn Sondek, Neal, Ortofon, Pickering,
Pioneer, Radford, Richard Allan, Rotel, Sansui.
Stanton, Tandberg, Trio, Videotone, Wharfedale,
etc.——ask for our Hi-Fi discount price list.

THIS MONTH'S SPECIALS! (Carr. £2-50)

Rotel RA312 £66-00
Sansul 331 £109-00
Trio KR2600 £109:00
Videotone Minimax Il £46-95
Sansul $€2000/2002 £145.00
Pioneer CTF2121 £136-00
Rotel RX1521) £81:00

We stock the complete Radford range of amplitiers,
preamplifiers, power amplifiers, tuners, etc.. and
also Radford Audio Laboratory equipment. low
distortion oscillator, distortion measuring set, audio
noise meter, etc
ALL PRICES INCLUDE VAT
(PRICES CORRECT AT 9/3/77)
Send stamp for free 38 page booklet ‘Choosing a
Speaker’”

ALL UNITS GUARANTEED NEW AND PERFECT
Carriage and insurance: Speakers up to 1Zin 60p:
12in £1; 15in £1-75: t8in £2-50. Kits £1 each (£2 per
pair). Tweeters and Crossovers 33p each.

WILMSLOW
AUDIO

Dept PE
Loudspeakers, mail order and export:
Swan Works, Bank Square, Wilmslow.
Hi-Fi, Radio and TV: Swift of Wiimslow,
5 Swan Street, Wilmslow, Cheshire.

PA, Hi-FI and Accessories: Wilmslow
Audio, 10 Swan Street, Wimslow,
Cheshire.

Telephone: Loudspeakers, mail order and
export—wilmslow 29599; Hi-Fi, Radio,
etc.—Wiimslow 26213.

Access and Barclaycard orders accepted by phone

Practical Electronics  June 1977
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ADD 8% VAT TO PRICES MARKED *
ADD 12i% TO ALL OTHER PRICES,
OR AS CURRENT VAT LEGISLATION

58-50 GROVE RO.
WINDSOR,BERKS.
SL4 1KS.

TEL. 54525

TRATIELS

-*"‘i"' ELEGTRIMES ua
FAST SERVICE TOP DISCOUNTS .

INTEGRATED CIRCUITS

BARCLAYCARD & ACCESS BY POST

OR €5 MIN ON TELEPHONE ORDERS.
NEW CATALOGUE LIST FREE S A.E,
MONEY BACK IF NOT SATISFIED, #

Full spec devices

DALO

NEW LOW PRICES.

TRANSISTORS AND DIODES
ON EX-STOCK (TEMS

555 TIMER 34p*  LM3B0(60745) £1 INS BUSH SET 5p ea* TIP31/32. 50p*
RCBMALEY Rz HOURS 556 2 x 556  90p*  LM381 Preamp £2 MATCEING  20p Pr* TIP31c32c68p*
703 RF/IF AMP 20p  LM3900 4xOPA 53p*  AC127/8 176 15p* TIP41/4Zea 66p* pen
700 T099 or DIL26p*  MC1303 2xPre £2 AD161/162 ea36p* TIP4lc42c"tl.50% n
710 DIL14 35p*  MC1310 stereot2 BC107 8p*  TIP2055  60p*
723 Regulator 44p*  MC1312P SQ £1,70 BC1078 13p*  TIP3055 g5p*  PCB ETCH KIT 3 ITEMS ¢2¢
741 DIL 8pin  21p*  KC1330 75p  BC108 8p*  TIS43 UJT 26p ETCH RESIST PEN 2TIPS 76p*
741 DIL 14pin 31p*  MC1339 Preampf2 BC108B or C 13p* 1N914/4148 4p  FEC ETCH PAK TUB 600gm 1%
741 T099 33p*  MFC4000B {¥ 72p  BC109 9p*  1N4001/2  4p* 6x4" SREP 45p*NYLON F/GE1*
747 DUAL 741 69p*  MFC6030 £l BC109B or C 12p*  1N4004 5pe
748 DIL 8 pin 32p* NES36 FETOPA £2¢  BC147/8/9  8p  1N4007 7pe SCR AND TRIACS BR100 25p*
7805 5V1A+regfl.35%¢  NE540 or 550 £2¢ BC157/8/9 11p  2N706/8  14pe 1A 1A400V 50p*1A600V 69p*
7812 & 7815eafl.10*  NE555 TIVER 34p*  BC167/8/9 12p  IN2646 UJT 40pe IASOV 37p*.C106D 42400 60p
76013 6¥ AF £1.50  NESS6 2x555 90p® BC177/8/9  16p  2N2804/5pnpagp* TRIACS:SC146D 104400V &
SEVEN SEGMENT LED DISPLAYS AY51224 CLOCK £4 *  NE560/1/2/5/6/763 BC18273/4a/110p  2N2926 ory 7pe DFSCO TRIAC 15A400V £2
BRIGHT DL707 COM ANODE & CA3046 54p*  SN72741 as 741 BC212/3/4a/112p  2N3053 17p*  AUDIBLE WARNING BLEEPER
DL704 COM CATH, 0.3" £1% ICL8038 Sigen £4 *  SN76660 IF  74p  BCY70/1/2  15p*  2N3055 90% 33p* 12v35mA £1,20*20 off £1*
DL747 0.6"JUMBO CA £1,25% LM300H £1 SNTesll IF ¢l BDlBl;leea 36pe  2N3055 115w4Sp*  CAPACITORS 22pf - .ol 5p
: IM301A D11 8 33p‘ TBABOO 5W AF 84 p  BFY50,/51 5p*  2N3614 TO3 £1*  ErrCTROLYTIC IN 10
CLOCK €40 & 25V
B e e o1aad e LU309K 5V Tex €2 *  TBABLO 7% AF 94p  BFY52/53  1ép*  2ZN3702/3/4 10p  17/10/50/150 Tp 0% ion

RED LEDS iOR.

LM309H TO5 can f1*
LM318 70VusOPA £3%

2N414 Radio £1.19
NEW 1466/69 €4

BSX 19/20/2119p*
BZY88 ZENER 10p

2N3705/6/7 9p
2N3708/9  9p

200/500 10p.1000/25 20p

C106D SCR  54p*  2N3710/11 15p mggéoznf*xsg%%:gog
N MJ2955 T03 99p* 2N3819 &23el7p P P
RED LERS 209 STYLE 0.125" CmD 5 TTL m MJE2955 99p* 2N3820 PFET40p HEATSINKS TO05 or 18 7p
OR 0.2" DIA. NO CLIP 10p « MJE3055 65p*  2N3904/8/6 15p  T03 16p,T03 4"finned 50p
TIL209 RED LED & CLIP 12p* SOOMRLEART D0 Rl aps | [ TH90  SoPC agsiyp 5p  2N5457 PET 32p  DIN:PLUGS all 15p.Sock 10p
BIG 0.2" RED LED & " ldp* o0l ig:. 401 }gg. 7492/03 15pe TIP29 & 30 40p*  BRIDGE1A50 20ps SWITCHES SPST 20p Dpdt 29p
GREEN OR ORANGE LEDS 29p+ 4007 16p* 04 19p*  7495/98 72p* GAS DETECTOR TGS 308etcf4*
4p*2N5777/0CP71 34p* 4 P
ORP12 54p*2N5777/0CP P 1009 50p* 7408/10 18ps 74100 £1.25% BARGAIN PAKS FuLL SPEC tiea,
4011 16p* 7413  20p® 74107 32p* pax 4: 11 RED LEDS full spec £1% ve rO
TRAMPUS 40:2 lgp: ;4:2 ;!:v: ;4122); :gv: PAK B:5 741C 8 PIN OP AMP £1¢
THE GREAT 4049 50p 4 P 4 P*  pAK C:4 2N3055 £1* D 12 BC109 £1% "
BRITISH 4069 20ps 7442 72ps 76141  74p®  pak E: 11 BC182 £1 F 11 aN3704 £1  hrnggoe o PITCR COPPRACLAD
DISTRIBUTOR 4501 26ps 7447 = 79p 74145 BSpY  PAK G: 7 BFYS1 £1¢ B 8 2N3819 €1  iuyjyn3epe 3nx3it dops
4511:1i§5° ;:;gﬂf g:p: ;:i;z ”523: PAK J: 6 2N3053 £1* K 40xIN914 £1  33,37u ;5 PACE CUTTER 85ps
4528 ¢ P PAK M: 3 T099 3055 ¢1¢N 25 OA91tl S a0
INDUSTRIAL EDUCKTIONAL, TRADE | 4543 t2  7475/36 35p» 74154 £1.40% pax P: 20 PLASTIC BC109 TYPEmpntl 2.’.,':,5“?;”5223”1,?";“3G‘§ogi
& EXPORT SUPPLIED, 4553 £5% 8 p : .

OUR FREE CATALOGUE LIST SAE
YANUFACTURERS EXCESS STOCKS
PURCHASED .DISCOUNTS 10% OFF
100 up, 15% OFF 1000 up,,..

BLACK PLASTIC CASES 42mmx.
80x60 50p*100x75 60p*99x
120 70p,DESOLDER BRAID 50p

10~365PF TUNER,SINGLE GANG FOR
MED/SHORT WAVE ,XTAL SET ete f£1°*
SET3/IF CANS 455/470KHZ TOKO fl*

P.E. JOANNA

ELECTRONIC PIANO

ALL PARTS CAN BE
SUPPLIED

Keyboard, Keyswitch, P.C.B.s.
Hardware, Semiconductors,
Resistors, Capacitors, Cabinets
Complete kits or easy stages

Send S.A.E./for details

Clef Products

31 Mountfield Road
Bramhall, Stockport, Cheshire SK7 1LY

DIL SOCKETS PROFESSIONAL QUALITY
8pin,14pin & 16pin ALL 12p ea *

SOLDERCONS 100 49p® 1000 £3.95°

PLAIN PAK STRIP

Patents applied for

The easiest way to make p/c boards
without etching. Plain PAK STRIP is a very thin,
flexible p/c board with a self adhesive backing. Cut
out shapes with scissors or—lay a sheet on to
paxolin—mark out design with a pencil—cut and lift
unwanted copper sections with a scalpel or sharp
model knife. It's so easy you can make a p/c board
in minutes. 6in x 4in sheet of plain Paxolin, 10p.
6in x 4in PAK strip 39p inc. VAT, postage and
instructions. S.A.E. for details or ask your local
retailer.

Print-A-Kit Electronic Supplies

408 Sharrowvale Road, Sheffieid, S11 8ZP

THE COVER |
iS BLACK &

4th ISSUE INCLUDES NEW METERS

as well as new switches and items from advanced opto-
electronics to humble (but essential) washers. Many
things listed are very difficult to obtain elsewhere. The
company's own computer is programmed to expedite
delivery and maintain customer satisfaction. Attractive

144 pages
40p

post paid

inc. refund
voucher
worth 40p

discounts continue on many purchases;
Access and Barclaycard orders are accepted.
SEMI-CONDUCTORS @ COMPONENTS ® ACCESSORIES, ETC.

* FREE POSTAGE on all C.w.0. mail orders over £2 list value (excluding
VAT) in U.K. tf under, add 15p handling charge.

All _communications (o Head

Office. Dept. PES. 2 8T.
ENGLEFIELD GREEN, EGHAM. SURREY TWN 0HB.
Teiex 284475. Hours 9-5.30 daily: 1 pm Sats,

NORTHEAN BRANCH: 630 Burnege Lane,
Phone 061-432 4845, Hours §-5.30 pm. 1 pm Sats.

JUDES RDAD,
Phons Egham 3803

Burnege, Manchester M1$ INA.
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ELECTRONICS

54 Montagu Street, Kettering, Northants. Phone Kettering 83922
shop open Monday to Saturday 9.00 to 6.00; early closing Thursday 1.00 p.m.

'TRANSISTORS AND DIODES
E310 0

22  MJE2955 180
22 MJE3055 110
2 MPFI02 X

140 OA47 E
40"  OA%0 13
40* 0A%1 L4

ELEKTOR KITS

Kits include all the components described in the original sriicie togather with any additional ltems spacitied in
subsequent Missing Link columns,

Kiis come complete with the EPS prinied circuit board(s) where published and suitable power supplies can
aiso be provided on request it not included in the original design.

TV SOUND (E2) The audio output stage of many domeslic TV receivers ig rarely Mi Fi. Thia project allowa
the h-in Quality transmitied F.M. sound signal 1o be fed into a domastic Hi Fi system 950
VERS

Pt
TILE LOGIC PROBE (E1)) A seven segmant dispiay indicates the logic states of the TTL circuits undol

LED LIGHT SHOW (E14) A sound to Ilth modulator using fight -mmmg diodes, whlch cauld how bc
replaced with 1L74 apto isolators to tire triac controited filament bulbs. 1 . ap*
SIMPLE MW RECEIVERS (ES) A straightforward receiver design with no alignmaeni prablems Top*
DIGIBELL (E4) A novel electronic doorbell which produces the Westmingter Chime . T15p*

POLAROID TIMER (E12) The timer incorporates & sonsor to compensate lov temperature muuud
variations in the development limes of polaroid films 130p*
LOUD MOUTH (E18) The Loud Mouth enables outputs of up 10 4OW to be achievad from a 12V v-hlcll

1450p°

SENMTNE METAL DEYECTOR (E1%) A fresh approach t© an old problem which afiows 'lpld and
accurate jocation of even small articies 1300
mop-

ALBAR (E1$) Thia ultrasonic movemant detecior can be utilised as an lmmﬂer alarm.
SIGNAL HORN (E19) Although utiliaing i this u an Intense sound §50p°
SIRENS (E20) A striking sound effect unlt which simustes both curopﬁn and smarican police sirans, for
application to an sudio smplifier *
DRILL CONTROL (E20) This dellgn utilised 8 feed Dack system to aliow the drill to operste at lower lpDOdl
without a reduction of torque 800p°
ELEKTORSCO’! (E20/1/2) A separate kit i8 10 be supplied for each moduie, and furiher details art
requos

AUDIO 1Ic's (E!\) 3 related projects deacribe easily assembied medium power audia amplifiers

25 .. STK 150p* TDA 2020 T00p*

ailabis on

IAR!LE! (!21) The nostslgic childrens game re-visited with TTL

NOISE GENERATOR (E21) The White and Pink noiss produced by thia unit can be ummd intest oqu&pmnnl lna
In man s of sound effect units

LOCAL RADIO (E22) An sasily assembled FM receiver with no slignment pmblams which comas In |ouv
sections:

Front End gﬁ 9BIA) .. 800p°
i s:.u- (€ ) . . waope

(EPS 9499-1) 250p°
Pow Supply (EPS 9499-2) Mop*

HI FI DYNAMIC RANGE CO! (!21. Asa & volume conirol a compressor allows an
amplification aystem to sccep! iarge variations in input signal while maintaining a relatively constani output.

12 ZTX%00 I Mono version 1020p
15 ‘ZJEX'S‘OO s Stereo version 1575p
: 1N4001 H |CA:?:$J~SUPPLV (E22) This practical 25V 2A supply comes complete with transformer and Maters 2050p
ER 1 (E23
» :::gg : A quaiity mono FM mner incorporating & phase locked 100p which has been designed for sase of tonsiruction
» i H and siignment. The kit includes the Variomater tuning coil and drive accessaries n0p*
: Wl s AUN RABBIT, RUN (E23)
W@ 1N4006 7 An eiectronic novelty 1o lest your wits 1350n
57 INOO? 7
e S RESISTORS
B INSL o ROTARY POTENTIOMETERS.
2 ‘:55:2; ;; Values available to 3 series (1. 2-2 and 4-7 and multiples)
B MR Single gang lin 100R to 2M2 tog 1X to 2M2 30
140 o L smgu gmg + DPOT Switch lin ¢-7K to 1M fog 4-7K 10 M 50"
bed ol Tandem 1in 1K 10 1M fog 1K to 1M .0
2 2: o | 38 Tandem + OPDT Switch log 100K 10 470K "%
A sl SUDEN POTENTIOMETERS
3 N5 24 60mm travel, complete with knob
g g:gg: :g. Single gang 1K to 500K log and lin [
16 2N29260 10* Tandem 1K to 500K log and lin 100"
18 2N2926Y 10* FIXED
18 2N2928G 107 Carbon Film  0-5W 5% E12 2R210 10 M . 2*
75 N2 2 Wire Wound  2-SW 5% E24 0-22 A to 270 R 20
85 2N0S4 50 Metal Film Caw 1% E 4RA99 1o 100 K 25
20 2N055 5§ Metai Oxide  0:SW 2% 10RO TM [l
g gng%; :: Wrewound  TW 5% Ee 1RO to 470 R %
N: Resistance wire 5 ohins/matre, rated at 2 A, for low Inducmnu high wattage a-hlc .50
w0 2NI74 98 Negative tompe: a1 26°C. 4 ve raniora iy
S0 2N3705 15 150R . 2 1K n
45 2N3T08 2 “r . ¥ Lm0k 45
W N3G 25 2K 3 4K Jad
:: g::g “: Sub miniature proset 0-1W E12 47 R 10 2-2 M fita 0- 1" pitchboard 100
70 2N2904 15
135 2N39%05 15
0 2NS3e7 S8 HARDWARE
; 22222‘.’ 1: HEATSINKS - SOLDER
TO05 S core “SAVBIT"
o imse Tooa 2 © "SAVBIT " 18 swg 60/40 200g 180
0 0803 0 il Toes SILVER PLATED COPPER WIRE
S0 40873 5 phadiial 18 awg ... 6mtr
e 2 swg S0/mitr
o 1 poie 12 way S4  MINIATURE 2 awy as/mir
2 pole 6 s4 TOGGLE
Zener diode 1W 3-3V 10 220V E24 Seriea 3p Wl 35010 4 way 54 1pole 1 way a5 ENAMELLED COPPER WIRE
Zener diode 400 mW 2TV to 47V E12 series 12p 4 poie 3 way 54 1 pole 2 way 45 diameter per 50 gr. reel
Large stock of Japanese Transistors SLIDE 2 pole 1 way E13 4 swg a5
2 pole 2 way 15 2 pole 2way " 16 awg » 30 swg 50
18 ewg © 2wy 55
MINIATURE PUSH 20 awg 3wy es
TTL 1 pote 1 way, non-latching 1% 2 owg @ 3 awg 0
SN74 Series TTL Integrated Circuits : po:e 1 way, lllch:ng b 24 swg 45 38 ewg 85
7400 10 7438 7 T4 gy (B 5200 g way, :“"’:l"ﬂ :: 26 awg 45 40 wwg 85
7401 18 7439 ™ pOIPIZ gay, istohiph 28 swg % 9 s
7402 1% 74400 P 4 pole 1 way, non-iatching 5 45
7403 16 7440 4 § ROCKER OIL SOCKETS -
7404 18 7442 [ 1 pole 1 way, 4A 250V ministure .45 pin “
7405 18 7443 70 @ 2pole 2 way, 10A 250V standerd ... . .55 14 pin %
7406 o 7 75 2 pole 2 way, 10A 250V illuminated .85 16 pin
1407 ¥ 445 0 INDICATORS LOUDSPEAKERS
;ﬁ ;; 7448 35 W Square neon 240V Red. Green or Yeliow 35 80 ohm 2-5in . J hoge,
410, WATH ;‘g :: Round neon, 240V Red or Amber . 3% 8 ohm 2-5in . Pt
7411 e 7:50 g [| Roundtilament (LES) Red, no buth 0 v:nosouo (0-in m.,,.,,
M2 W e 32 | TELESCOPIC AERIAL 2:5 . 12
7413 3 7453 50 6 section 7Otatable, extanding to 74cm .. 150 2-5 ,( !-mn 2
T4 70 7454 T0 10 section extending to 120cm 185 2-5 % 8in 50
7415 M 7460 s 8 section extending to 43cm E 3-75 X 5in 56
7416 R 70 70 il AELAYS
417 % 42 45 12V opr <oil 180R; 2 [l contacta rated at 500 mAeach 120
7420 % 4N 7o i s 12v : coll 1K6: | contact rated st 5 15
;:g : ;:;; :: Reed: 12v coll ;1 y ly open contact rated st 200 mA . 110
Heavy du 2v 1 coil 600 contacts
Tass ol e x y duty: 1 €] ntacts rated at 5A each 10
7424 0 7480 7
7425 20 7481 il
7426 24 7482 108 INDUCTORS
7427 % 7483 150 Fixed inductors. wire ended for pcb mounting
428 40 7484 75 inductance Q Fating E series Inductance Q Rating E series
7430 18 7485 0 f 0-1uH to 10uH 45 50mA 12 35 560LH to 1000LH 45 . 75SmA 12
7432 1 7488 125 # 12uH 10 100uH 45 150mA 12 40 1-5mH to 10mH 4 S0mA 6 8
747 1 489 s . 120uH to 470uH 45 10mA 12 45 15mH 1o 100mH 0 220mA 6 )

Ics
3817 clock 40 dil 750
AY-1-0202 master generator 16 dil 430
OTA TOS 0
CA3086 tranpistor array 14 dil T
CA3090AQ decoder 14 dil 520
CA3130T regutator TOS 120
FZH 141 dual 5 input NAND 16 dil 05
FZH 241 dual 4 input NAND 16 dit 540
FZH 251 quad 2 input AND 16 dil 415
FZJ 181 4 bit shift register 16 dil
HA2405 Quad opamp 18 gl 1600
ICM7038A  clock time base 8 dil 470
ICM7205 stop watch flatpack 2400
L129 SV regulator TO220 125
L130 12V regulator T0220 128
L 15V regulator T0220 125
LFase Bi Fet opamp TOS
LD130 3 digit DVM 1% 18 dil - 1385
LM301AN  opamp 8 dil 85
LM308N  opamp a dil 130
LM309K 5V regulator T03 180
LMIT7TK adjust reg. T03 385
LM311H voltage comparator  TOS 248
{M318N  opamp Wal 388
LM324N quad opemp 14 dil 25
LM325H 15V regulator T05 340
LM326H 12V reguistor TOS5 340
LM327H +5 =12V regulator TOS 340
LM38ON audio amp 14 dil 140*
LM38IN  dual audio pre emp 14 dit  220°
LM555N tmer 8 dil 5
LM556N dual timer 14 gl 140
LM566CN  vco 14 dil 170
LM703LH  rf amp TO5 100
LM709CN  opi 8 gl 50
LM723CH  voltage regulator T05 58
LM723CN  voltage reg. 14 gl 75
LM740 fet input opamp TOS "”w
LM741CN  opamp adil x
LM748CN  opamp 8 dil %
LM1B12N  ultrasonic transceiver 14 dil 695
LM3900N quad norton amp 4 gl ”°
LM3%09N led tlasher 3 ail 20
LX5700H temparsiure
transducer TO46

M252 rhythm genarator 18 ait
M253 rythm generator 24 dil
MC1310P  decoder 14 dil
MC1312P  matrix SQ 14 dil
MC1214P  vca SQ 18 dil
MC1315P  logic control SQ 16 ail
MC1458CP1 dual opamp 14 dil

IC1468L  duali regutator 14 dil
MC14440L  watch LED « ail
MC14440Z  watch LED tiatpack
MC14543CP LCO driver 16 dil
MC14553P 3 digit counter 18 dil
MC14566P time base 16 dil
MM5314N  clock 24 gl
MMS316N  clock 40 ail
MMS318N  clock T.V,
MM5330 44 digit DVM -02% 16 @il
MM5841N TV display driver 28 dil
MM74C14  hex trigger 14 dil
MM74C48  BCD 10 7 seg 16 dif
RQ194TC  duel regulator TO66
§G3501T  dusl reguiater TO5
SN76013N  audiosmp 16 dil
SN76131N  eudio 14 ail

S041P mixer preamp 14 dil
SO42P mixer 1% o
STKO25 Audio power IC
STK032 Audio powaer IC
TAA131 opamp
TAASS0A  reguiator varicap TOt8
TAAB6Y opamp TOS
TBA120 mixer varcap 14 dil
TBA120T H 14 dil

BA231 dual audio pre amp 14 dil
TBABOSW audio amp 16 quil
TBAS10S sudio
TCAT730 DC volume 16 dit
TCAT40 DOC tone 16 DL
TCA940 audio
TDA1022 analogue shift register 1§ dil
TDA1190 TV sound
TDA2020  audio 14 quil
uinze triac control 14 dil
U138 remote switch 4 dil
UAA170 led driver 18 dit
UAA180 lad driver 18 ail
UAT8G regulator T0220
UA7T9G regulator T03
XR2206CP function generator 18 dit
XR2207CP  VCO 1% di

ORDERING DETAILS

DISCOUNT. Mall order customers deduct 10%
on orders over £20.

VAT add high rate to * items, standard rate to
others.

POST wp on orders under £5. Otherwise free.
Overseas please add frieght costs and state
surface or air.

DELIVERY Al orders processed on day of
receipt. Alt goods offered subject to -v.||uhll||y
and our conditions of sale.

PAYMENT Cash, cheque or postal order with
order. Access, Mastarchasge, Bank Americard
or Barclaycard number by phone or (etter for
orders oves £2. Oticial orders from Govesnment
bodies accepied.

GUARANTEE Al devices are brand new and full
Spec. uniess Otherw:se stated. Any faulty item
returned in good condition within seven days
will be sxchanged os refunded.

BACK copies of Elektor and Elektos EPS circuit
boards available at publiahed prices

PRICES valid for orders received to 30th April

1977.
ENQUIRIES Please anclose sultable 8.a.6.
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BEFORE YOU BUY AN AMPLIFIER MODULE—CHECK:
* 30A power transistors % Glass fibre P.C.B

DOES IT HAVE

* 3A drivers (100W unit)

% Integral output capacitor

Then compare with the Tamba range—excellent value—25, 50 and 100W R.M.S

TAM1000 100W 4 ohms 65V £9-80
TAMS00 50W 4 ohms 45V £7-50
TAM250 25W 8 ohms 45V. £4-75
POWER SUPPLIES
For 1 or 2 TAM250/500 £7-50
For 1 or 2 TAM1000 £9-80
(Carriage 50p on supplies)

8 Suits loads 4-16 ohms

@ 20-20,000 Hz +1dB

@ Silicon circuitry throughout
B Glass fibre P.C.B.

B High sensitivity (100mV 10k)

High grade components used through-
out: Texas, Mullard, R.C.A., Plessey, etc.

B Low distortion (0-1%)

B Low profile (1in high 3}in x 3in)
B 75% efficient

B Accepts most mixer/pre-amplifiers
B Four simple connections

ALL PURPOSE
MIXER/PRE-AMP.

{with 60mm slider volume)

Suitable for muitiple input systems
High and low impedance inputs
High sensitivity

Built-in supply smoothing

20-20,000 Hz +1d8B

—80dB noise level

Accepts a wide variety of inputs
Wide range bass and treble controls
Use up to 10 PRE-AMPS with 1 power

Printed circuit board assembly with
treble and bass controls plus slider
volume control 6-50

You may order as follows: C.W.0. (crossed cheques, P.O.s, M.O.s etc)—C.0.D. (60p
extra). We accept Access and Barclaycard—send or telephone your number—do not
send your card. Add VAT at 8% to orders for 50 and 100W units and at 124 % for 25W units.

Hours, 9.3C a.m.-5 p.m.
Monday — Saturday.
Callers welcome.
Tel: (01) 684 0098

TAMBA ELECTRONICS

Bensham Manor Road

Passage, Bensham Manor Road, Thornton Heath, Surrey.

We make transformers
OSMABET LTD amongst other things
LOW VOLTAGE TRANSFORMERS
8:3V 1:5A £2; 3A £2-50; 6A CT £4-28; 12V 1-55A £2-40
3A CT 14.25; 6A CT £9; 18V 1-

0-5A + 15V 0-5A £3:75; 15V 1A + 15V 1A £4-
0-5A + 18V 0-5A £4.50; 18V 1A + 18V 1A £5-85; 20V
1A + 20V 1A £5:60; 12V 4A + 12V 4A £7.50; 25V
2A + 25V 2A £7-50.

LY TRANSFORAMERS TAPPED SEC, Prim. 200/240V
0-10-12-14-16-18V 2A £4; 4A £5-25; 0-12-15-20-24-30V
2A £4-50; 4A £7.30; 0-5-20- V 1A £8-25;
2A €©7-50; 0-40-50—80-80-100-110V 1A £7-50

MIDGET RECTIFIER TRANSFOAMERS

0-0-9V 0-3A. or 12-0-12V 0-25A, or 20-0-20V 0-15A

or 8V 0-5A + 6V 0:8A, or BV 0:35A + 9V 0-35A, of

12V 0:25A + 12V 0-25A, or 20V 0-15A + 20V 0-15A,
atl at £2-68 each.

LOUDSPEAKERS

24in 80, 24in 8 or 25N, 3in 8 or 35N. 3}in 15N, ail &t €1

esch: 8 x §in 4. 8 or 25N, £2 sach: 7 x 4in 3. 8, 15 or

250, £1-50 sach 8in 60 £2.

TINBTANT' BULK CASSETTE/TAPE ERASER

insiant arasure of cassettes and tape spools. demag-

netiaes tape heads. 200/240V a.c., £3-75.

SYNCHRONOUS GEARED MOTORS 200/240V a.c.

Brand new Smiths, bullt-in gearbox, 6 r.p.h., £1-25,

EDGWISE LEVEL METER. #3D 200uA

Size 19 x 18 x 20mm. 800N, #5p each.

BPEAKER MATCHING AUTO TRANSFORMERS

12w, 3 10 8 or 1501, up or down, &2,

AUTO TRANSFORMERS

110/240V a.c. 20 watte, £1-25.

CABLES—CABLES—CABLES

MICROPHONE TWIN H/DUTY, BRAIDED SCREEN

Professional cable for stage studio, outdoor, PVC

covared, 20p per metre.

MULTI WAY SCREENED, PYC COVERED

36-way, £1; 25-way 73p; 1éway 50p; 6-way 2%9p;

4-way 20p; 2-way 10p; t-way 8p per metre.

LOW LOSS CO-AXIAL CABLE 78

UHF 18p per motre; VHF 10p per metre.

BALANCED TWIN FLAT FEEDER 300(Y

80p per 10 metres.

MINE 3-CORE CABLE, 15/0.10mm

ideal for speakers, intercoms, eotc,, £3-50 per 100

metres.

TWIN FIQ 8§ CABLE

Polarised, 100m/g3; screened sterso, 15m/k1.

ALL TYPES DOMESTIC ANO COMMERCIAL CABLE
MULTI SCREENED AND UNSCREENED CABLE
All $1ZES AND COLOURS CONNECTING WIRES

TRADE ENQUIRIES INVITED
Carriage and VAT on ail orders
S.A.E. ENQUIRIES, LISTS. MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx HAS 8YG

Tel. 01-958 9314
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Towers’ International

Transistor Selector
by T. D. Towers Price £5'00

WORLD RADIO TY HANDBOOK
by J. M, Frost Price £5°50

THE RADIO AMATEUR'S HAND.
BOOK 1977 by A.R.R. L. Price £6°50

THE MEMORY & MICROPROCES-
SOR DATA BOOK FOR DESIGN
ENGINEERS by Texas Price £3'50

UNDERSTANDING MICROPROCES-
SORS by Motorola Price £3'75

THE OSCILLOSCOPE IN USE by
I. R. Sinclair Price £2°85

ELECTRONIC CLOCKS & WATCHES
by M. S. Robbins Price £5°10

OP-AMP CIRCUIT DESIGN & APPLI-
CATIONS by J. Carr Price £4:00

TTL COOKBOOK
by D. Lancaster

MICROELECTRONICS
by C. L. Hallmark

Price £6:65

Price £3:90

% ALL PRICES INCLUDE POSTAGE %

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.

N-TER LLO CK-I'NG
PLASTIC STORAGE DRAWERS

= e

Newest, neatest
system ever
devised for storing smail
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units intertock together in
vertical and horizontal combinations. Trans-
parent plastic drawers have label siots. 1D
and 2D have space dividers. Build up any
size cabinet for wall, bench or tabie top.

As supplied to Post Office,
Industry and Government Depts.

SINGLE UNITS (1D) (5in x 2}in x 24in).
£2.90 DOZEN.

DOUBLE UNITS (2D) (5in x 4}in x 2¢in).
£4-90 DOZEN.

TREBLE (3D) £4-90 for 8.

DOUBLE TREBLE 2 drawers, in one outer
case (6D2), £7-25 for 8.

EXTRA LARGE SIZE (6D1) £6-25 for 8.

PLUS QUANTITY DISCOUNTS
Orders over £20, less 5%.
Orders over £60, less 74%.
PACKING/POSTAGE/CARRIAGE: Add 75p to
all orders under £10. Orders £10 and over,
please add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES

Please sdd 8% V.A.T. to total remittence

All prices correct at time of going to press

FLAIRLINE SUPPLIES

(Dept. PES)
124 Cricklewood Broadway, London NW2
Tel. 01-450 4844
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A. MARSHALL (LONDON) LTD. DEPT. P.E.
4 M LONDON—40-42 Crickiewood Broadway Nw2 3ET
Tel: 01-452 0161. Telex: 21492
GLASGOW—85 West Regent Street G2 2QD
Tel: 043-332 4133

h ,  BRISTOL—1 Straits Parade, Fishponds Rd BS16 2LX
Tel: 0272 654201
168 page catalogue with 500 new

Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat Trade and export enquiries welcome lines. 55p post paid (40p to callers)

TOP 400 SEMICONDUCTORS FROM THE LARGEST RANGE IN THE U.K.

TRIACS Piastic Pack 400V

EXPRESS M.0. SERVICE BY RETURN POST—all B dlar 5 Wamp 0-80
orders received despatched same day on stock items |gexs 0.0 INTEGRATED CIRCUITS .:m: tita) wielamp {1
2N696 0:35| 2N3703  0-15 |2N6126  0-45|BC158  o-11 |BD11S  1-20 [BFX85  0-&1 DIACS

INGY  0-30) 2N3704  0-15{40361  0-45[BC1S9  0.14 [BOVE  1-20 |BFXE?  0-40iCA3020  1.7W| LM1805  1-92 |TAAsso 0-50

2N698 0-62| 2N3705  0-15 140362 0-48|BC160  0.50 [BD131  0.51[BFX88  0-40 1 Ca3000A 2-20) LM1828  1.75 [TaAsso 1.0 ' 8T2 20

2N699 0-55| 2N3706  0-16 {40363 1-20 | BC161 0. 50 BD132 0-54 | BFX89 1:25| cA30288  1-01] LMA30IN 088 | TAAST 2.30 il B8R100 40

NG 024 oNaTO7 0.1 (4046 0-58{BCIET 0.1 |BOI®E 037 |BFYS) 04| Caaoea 1-29| Lwzaon 140 (TAAGNE 1asll po b e e

2N708A  0-12] 2N3708  0-18 [40407  0-45|BCYsB  0.12 [BO3s  0-37 {BFYS1  0-38Ca3030  q1.24] LM3e01 070 |TARB21  2-15

2N708  0-21| 2N3709  0-18 |40408 0-65| BC169  0-12 [BD137  0.35 |BFYS2  0-361Ca3030A 1.83] LM3s00  0.75 [TAAG6IA 1.32fl Full range of Bridge Rectfiers and
2N709 0-50 | 2N3710  0-16 [ 40409 0-65 | BC170 0-15 | BD138 0-38 | BFYS3 0-3|Ca3045  1-401 LM3905  1-60 [TAAG61B 1-32 [l Diodes listed In new catalogue

INT18 0.2 2Na711 018 | 40410 0-65[ BCI71  0-14 [BD139  0-40 [BFYS  1-371CaA3046  0-89| LM3909  0-88 |TAATO0  3-91 THYRISTORS s 1
2NT1BA  0-30 ON3712  1.-20 {40411 2350 8C172 012 {BDW0  0-40 |BRY®  0-30[CA3048  2.20| MC1035  1-75 [TAA930A 1-00M o 0 tooy 0.3 taile ‘i‘g’:v ! %
NT20A 080 | 2NIM3 2.3 (40594 0-75[BCT?? 020 {BD23 040 |BSXX0  0-MIcazaq  1.66{ MC1203 1-47 [TansaB 1.os [l Samb 08V 0iH §lame 100V, gl
2N914 0-35] 2N3714  2.45 | 40595 0-85{ BC178 020 | BD240 0-45 | BSX21 0-32|Ca3052  1-62] MC1304  1-85 [TAD100  1-35 B8 § amp 400V 048 8 amp 400V 0-82
2916 0-30 [ 2N3715 255 |40673 0-73| BG179  0-23 {BD241 045 1 BUIOS  1-301Ca3053  0-60| MCI205  1:85 |TBAI2D 085

2N918  0-38 [ 2N37%6  2-80 |AC126  0-37|BC1s2  o0-11 |BD242  0-47 |BU25  2:20|Ca3080 o0-s8| MC1306  1-00 |TBAD  1.50

2N929 0-25 [ 2N3771  1-85 |ACI2Y 0-84]BC182L  0-14 (BO243  0-60 [MEO402 0-20{CA3080A 1-88| MC1310  1-91 |TBASO0 2.7

2N930 0-26 | 2N3772  2-00 [AC128 0-371BC183  0-11 | BD244 0-62 {MEO404  0:15|CA3086  0-51 MC1312  1.98 |TBASQ00 2.3 li OPTOELECTRONICS

2N1131  0-60 2N3773  2.90 JAC1StV  0-35| BC183L  0-14 |BD245  0-65 (MEO412 0-20|CA3088  1-53[ MC1327 154 |TBAS10  2-21 8 Full range of Opto

2N1132  0-60 | 2N3789  2-90 JACIS2v  0.50 1 BC184  0-12 [BD246  0-66 |MEAI02  0-10|CA3089  2-52| MC1330 092 |TBAS100 2.30 ll devicas In  our new

2N161)  0-35| 2N3790 390 JAC1S3 049 | BCi8sL  0.14 [BDS29  0-42 |MEA104  0-10|Ca3090  3-80| MC1350 0-75 [TBAS20  2.21 [l cateiogue

NN 0-37| N3791 310 [ACISIK  0-35(8C207  0-12|BD530  0-47 (MJABO  1-35(CA3130  0-94| MC1351 120 [TBAS200 230l | EDS

2N1893  0-38 | 2N37e2  3-50{AC176  0-40|BC208 011 [BDY20  1-13|MJ4B1  1-55|UM30IA  0-65] mC1352  0-97 [TBASID 1.5 5

2N2102  0-60 [ 2N3794  0.20 [ACY76K  0:80 | BC212  0-14 |BF115  0-38 | MJ4S0  1:35 |LM30IN  0-44| MC1357  1.45 |TBAS30Q 2.07 gmm:e:xn.gr;a.::p

MN2219  0-33| 2N3B19  0.36 (ACTSTK  0-55|BC212L  0-47 [BF1?  0-70 |MJA31  1-85|LM304  2:45|MCHSS  0-91 [TBASK 2-21 il ST Aed M- G iSe, Y 80

IN2MBA  0-37[2N3820  0-38 |ACI88K  0-55(8C213  0-1 |BF121  0-55|MJ2955  1-25|LMIOTN 0-65|NESSS  0-53 |TBAS40C 2-30 Jl Epk2s esp y

2N2219  0-30[2N3820  0-75|AD161  0-85| BC213L  0-16 |BF123 055 [MJE340  0-58 |LM30BC  1-82| NE5S6 105 [TRASS0 3-13

IN2219A 0-32| 2N304  0-21 {ADI62  0-85|BC214  0-16 |BF1S2  0-25{MJE370 0-58 [LM30SN 1-17{NES65  1-30 [TBAS50Q 3-22 fl DISPLAYS 7 segment

2220  0-35|2N3306 0.2 [AF10s  0:35|BC2taL  0-17 |BF53  0-25|MJE3N  0-60[LM309K 2.10| NESss 1.5 [TBASSIC 3@ Singls ~ Double Oisplay
INZZ2t  0-22| 2N403%6  0-67 {AFY0S  0-75|B8C27  0-17 |BF1S4  0-25 |MJES20  0-45 |LM317K  3.00| NES67  1-80 [TBAS70 1.29 il DLTO4 7 3-00 0-3in Aed
2N2221A  0-26 | 2N4037  0-55 {AF124  0-85 | BC: 0-12 |BFISO  0-35 |MJES21 085 |LM3IBN  2-25(SASS60  2.50 (TBA5700 1.36 il OL7C7 b1 riges
INZ22  0-25(2N40S8  0-20 [AF125  065|BC29  0-6 [BF160  0-30 |MJEZ0SS 1-40[LMIZK 6-40f SASE0  2-s0 [TBAG41B 2-50 [l OL¥ NS Tmd s
2N2222A 0-25| 2NADSY  0-20 [AF126  0-65|BC251  0:15 |BF161  0-60 |MJE3055 0-85|LM33ON 1-75 S042P  2-50 [TBAG51 1.0 !
2N2368  0-25(2N4060  0-20 [AF127  0-65|BC253  0-22 | BF166  0-40 {MPBI11  0-35[LM34BN  1-9t[76000N  1-57 [TBAT00  1-52

2N2369 025 | 2N4OBY  0-17 :;m 06 ggzm 017 g;:% g: Mggug g:g tmgggn ;-75 600N 2-55 [TBATOOQ t-01

2N2369A 0-29{ 2N4062  0-18 | AF186 . 258 017 3 |M 45 |LM37ON  3-00| 76008K 250 [TBA720Q 2-30 '

IN2GeE 0-79|2N4126 047 |AF200  0.70| BG2598 012 |BF1T7  0-30 |MPFIG2 0.3 |LmManIN  2-28{ 701 1.70 [Tearso. 1.0 ll SEE MARSHALL'S FOR CMOS
IN2B47  1-40| IN4283  0.20 |[AF239  0-74|BC261A 021 |BF178  0-35 |MPSADS 0-23 [LM372N  2:15| 76013ND  1-57 |TBA750Q 2.07 [l ¢ 0-201C04018 1-01 [ cO4042 0-03
2N2004  0-36 | 2N4319  0-65 [AF240  0-96 | BC2628 0-18 [BF179  0-35/MPSA06 0-24|LM373N  2.25)76018K  2-50 [TBAB00  1-20 [l CO4001 0-20 | Co4nte 1 i)
2N2904A  0-37(2N4920 070 (AF279  0-80| BC263C 030 [BF1B0  0-40 |MPSAT2 0-35 [LM3MN 2:25|76020N  1-70 [TBAB10 1.6 Jll SO4002 9-20 | CO4020 1 084
N2905  0-37| 2N4921  0-50 |AF280  0-85{BC300  0-45 [BF181 040 (MPSASS 0:-241LM3TZN  1.75| 76023N0  1-57 |TBAB20  1-03 [l CD4000 0.2 | Coeozs o 1.4
2N29054 0-38 | 2N4322  0-53 [BC107  0-15| BC301 045 |BF1B2  0-45 |MPSAS6 0-24 |LM3IZBN  2:-25] 7 2.5 184920 179 [l COa00e o.87 | COenza o 15
ON2906  0-20 | 2N4923  0.70 |[BC108  0-15[BC303  0.50 | BFtBI  0-45 |MPSUOS 0-50 |[LM379S  3-95| 76110N  1:46 |TBAS20Q 299 Jll CO<006 0.87 | CD4n2s 0 .88
2N2906A  0-25 | 2N5190  0-60 (BCI09 ©  0-15)BC07  0-20 [BF184  0-38 |MPSUDE 0-561LM380-8 0-90|7641SN  1-97 |TBAGD  1.62 I SD4010 0-87 | CD402s o 0-se
N2907  0-21[2NS19Y  0-70|BCM3  0-17./BC308  0-18 [BF185  0.30 [MPSUSS 0-55|LM38ON  0:-98|76106N  2-06 | TCAT60C 1-a5 [ 04512 520 | Souozs o 184
2N2907A  0-22 | 2NSW92  0-75[BC11S 019 | BCOSC  0-25 |BF194  0-14 |MPSUS6  0-50 [LM3BIA  2-45]| 7613IN 1.0 | TCA1608 1.61 [l CDe013 0.87 | D402 1 E
2N2924  0-15|2N5195  0-90 [BCT16  0-19| BC317  0.14 |BF195  0-13|TiP29A  0-45 [LM3BIN  1-60| 76226N  1-94 |TCA270  2-25 | CD4014 1-01 | CDao30 © 1.28
2N2925  0-17|2NS245  0-35 |BC116A  0-20| BC318  0-13 [BF196  0-14 [TIP2OC  0-80 |LM3BIN 125 76227N  1-51 | TCA280A 1-30 Ji§ ©O4015 1-01 | CD4031 2 1.28
IN3018  0-55{2N5294  0-40 [BC117  0-22(8C3p7  0-20 [BF197  0-17|TIPI0A  0-49 [LM3B4N  1.45|7628N  1.75 |TCA200A 3.13 JED4015 §:8%1E4037 ¢ .07
2N3053 0-30 ] 2N5295 0-40 |BC118 0-16 | BC328 0-19 | BF198 0-18 | TIP30C 0-65 |LM38SN  0-80 | 76530N 0-91 |TCA420A 184

2N3054  0-60 [ 2N5296  0-40 [BC119  0-30 [ BC337  0-19 | BF200 0-35 [TIP31A  0-50 [LM387TN  1-05) 76532N  1-50 |TCA730 3.2 Ploase enguire abour CMOS nor listed
23055  0-70f 2N5298  0-40 [BC12)  0-45{BC33  ¢-21 |BF22SJ  0-25 [TIP3IC  0-66 |LM38BN  1-00] 76533N  1.30 |TCAT40 276

2N33%0 0-25 | 2NS44T 0-1518C132 0-30 | BC547 0-12 {1 BF244 0-35 | TiP32A 0-50 {LM38IN  1-00 | 76544N 1-44 [ TCATSO 2:30

ZNggh 0-25| 25448 015 Bgm 0-15(BC548 012 S:;:g n;; R%E nlg tmggzg 0-75] 76545N  2-09 ;gusc 1-2 ] CLOCK MODULES

N 0-25 | 2N5449 0-19 | BC138 0-15 | BCS4 0-13 0 0 0-85| 76546N 14 AB00 313

N30 016 | 2NSST  0-32(BC1%6  0-13[BCYH  1-03 |BF254 024 |TIPAC 110 |LM70IN  0-45) 655N 0-41 |UAAT70  2-00 il But and tesiedseauiies anly switthos nd
23393  0-15| oN5458  0-33[BC137  0-14|BCYdY  1.06 |BF255  0-24 [TIP34A  0-90 |LM710C  0-80| 76552N  0-65 |UAAT 2-00 O o o

2N3394  0-15[2N5459  0-29 [BC140  0-40 | BCY32  1.70 [BF257 037 [TIP4C  1-20 [LM7ION  0-60) 76570N  2-08 MA1002F 12nr 5in dis 1-%0
2NM39  0-88{2N5es  0-34 [BC141 045 [BCYa3  1-00 [BF258  0-45 [TIPSA 250 (LM723C  0-85{ 76620N  1-10 DIL MA1002H 24nr Sin disy 1120
INMAD  0-64 | ON5486  0-38 [BC142 030 [BCYM  1.20 [BF259 049 |TIP3A  3-35 [LM72ON  0.75| 76650N  1-10 | SOCKETS MA1D10E 12he 84in display 17-50
N340 085 2N6027  0-53|BC143  0.30'| BCY38  2.00 | BF4S9  0-45 |TIPa1A  0-70 |LM741C  0-65)76660N  0-60 | 8 PIN  0-15 [l MA1010G 24hr B4in display 17-00
2N3442  1-35 | 2N6101  0-65 |[BCW7  0-12|BCY42  0-60 |[BFR39  0-28 |TIP4IC  0.85 (LM74IN  0-50( 76666N  0-92 [14PIN  0-16 Transtormers £1-50

2N3638 0-16 | 2NGY07 0-42 |BC148 0-12 | BCYS8 0-25 | BFS21A  2-60 | TIP42A 0-80 {LM741-8 0-40| TAA310A 1-50 [16 PIN 018 _

2N3638A 016 | 2N6109 0-42 [BC149 0-13 | BCY59 0-25 | BFS28 1-04 | TIP&2C 0:95 {LM747N  0-90 | TAA320A 1-15 |22 PIN 0-30 CAR CLOCK MODULE
3639 0-30 {2N6121  0-38[BC153  g.27|BCY70  0-25 IBFS61  0-30 [TIP2955 065 {LM748-8 0-50| TAA350A 2-44 |24 PIN  0-35

%41 020 [oNG122  0-41|BCIS¢ 027 |BCYTY  0-26 |BFSSE  0-27{TIP0S5 055 {LM7AN 0-50| TAAS2!  1-00 [28PIN  0-45 il MAIOOD Buil Tested 12V aupply and
N3702 017 2N6123  o0-43[BCHS?  0-12|BCYZ2  0-2¢|BFX29  0-38{TIS&3 0.3 |im1s00 176 TAAS22 1.9 J0PIN  0-ss G mOTIER O o

Data Shaet 5p + SAE

TTL FROM NATIONAL, ITT, TEXAS, SIGNETICS, ETC bl s
’ d 74182 1-08 SPST 800

7400 412 o 7460 021 | 7485 185 [ 74118 090 | 74160 1.1 | 74184 2-48 SPOT 4o

7401 0-21 743 051 7440 n~z1 7470 0:46 | 7486 041 | 74119 1-80 | 74161 1-41 | 74185 2.48 0POT 199

7402 O-M | 7414 1-80 | 7441  1-03 | 7472 038 | 7490 0-81 | 74121 0-49 | 74162 1-41 | 74188 2:00 R '

7403 0-21 | 7416 061 | 7442 0-78 | 7473 0-43 | 7e91 098 | 74122 0.45 | 74163 1-41 | 74189 3.9% Pl range of Rocke. Sngs’ ana Aeon eionme
7404 0-26 | 7417 0-6% | 7445 135 | 774 0-43 | 7a92 0-81 | 74123 0-58 | 7at64 1-23 | 74190 1.9 atways in stock -

7405 g: ;gg gg ;ug :ﬁ 7475 058 ;493 061 | 74141 1.03 | 74165 1-23 | 74191 1-91

406 . . 44 . 7416 051 494 0-74 | 74145 1-06 | 74167 3-70 | 74192 1-82

7407 0-74 | 7425 0-39 | 7448 197 | 7480 0-45 | 7495 0-78 | 74151 141 | 74174 1-52 | 74190 1-82 E’RJ‘LEWNJ‘IOMETERS R
7408 028 | 7427 039 | 7450 0-29 | 7481 1-10 | 7496 1-03 | 74153 1-11 | 70175 135 | re196 197 Rotery Pote (no 1k Log) [ T80
7409 0-29 7430 0-1 7451 0-21 7482 0-67 7497 480 74154  1-25 74176 1-23 74187 1-17 Rotary Switcl S =
7410 0-21 7432 0-39 7453 0- 7483 1-33 74100  1-1§ 74156 1°11 74180 177 74198 2-93 Siiders @p d
7411 0-29 | 7497 0.5 | 7454 o1 | 7yass o0-85 | 7107 0-43 | 70157 o098 | 74181 370 | 70199 293 Prosels Hor. or Vert. 01w ep 03w 12

WE ALSO STOCK MOST
COMPONENTS FOR P.E.

* PROJECTS %

OUR NEW CATALOGUE LISTS AN EXTENSI

== MICROPROCESSOR SYSTEM =

SC/MP INTROKIT £68-61 exc. VAT KEYBOARD KIT £65-84 exc. VAT.
Budget introduction to SC/MP microprocessing— Budget VDU for Teletype substitute. The type

SIVE
Board, CPU, Memories, Crystal, etc. Built-in debugging. ides manual VO ds to Introkit. Bl RANGE OF COMPONENTS AND ACCESSORIES.
Complele with explanatory data and appllcal?onl—— Full lnslvuctlon and data supplied with sach kit. Com- Il INVALUABLE INFO ON PIN CONNECTIONS ETC.
National Semiconductors. DATA PACK £1-50 plete kit easily mates with cassette recorder. CRYSTALS CASES TRANSFORMERS
CPU s ROMS Low CHOKES  BOOKS  INDIGATORS
CHIPS RAM Hi K!

ISPBAS000  15:50 21012 “u 22 b - M 230 2513 s.00 POWER Rl MeTens L THARNATE

21022 290 2112:2 444 MMS5214 2685 1702AQ 1080 SCHOTTKY W 5'eise nememBER TO anD VAT TO ORDER

TO MANUFACTURER'S SPECIFICATIONS IN STOCK

POST AND PACKING CHARGE 40p
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Capacitive discharge
electronic igniti

Smoother running

Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds

Optimum fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, retiable
and complete. [t can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb design of the Sparkrite circuit it completely
eliminates probltems of the contact breaker. There is no mistire due to
contact breaker bounce which is eliminated electronically by a puise
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 1o about 1/50th of the norm. It will perform equally weil with
new, old, or even badly pitted points and is not dependent upon the *
owell time ot the contact breakers for recharging the system. Sparkrite
incorporates 8 short circult protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. {(Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover from **Sparkrite™ ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switch the ignition off completely as a security device, includes:
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting

{fitted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service -
*phone {0922} 33008.

PRICES INCLUDE VAT, POST AND PACKING.
Improve performance & economy NOW

NOTE—Vehicles with current impulse tachometers (Smiths code on dial RVT)
will require a tachometer pulse siave unit, Price £3-35 inc. VAT, post & packing
ELECTRONICS OESIGN ASSOCIATES, 82 Bath St., Walsall, W81 3DE

Quick installation
No engine modification
required

|
Electronics Design Associates, Dept. PE6
82 Bath Street, Walsall, WS1 3DE. Phone: (0822) 33652

Name
Address

Toua 1
Mk. 2 DIY Ass. Kit @ rn.so% ::;Eose s I

Mk. 2 Ready Built Negative Earth ® £14.97

Mk. 2 Ready Bullt Positive Earth @ £14.97 Cheque No.

Ignition Changeover switches ® £4.30

Send SAE if brochure
only required.

R.P.M. Limit systams in above units @ £2.42

CRESCENT RADIO LTD.

164-166 HIGH ROAD, WOOD GREEN, N22

888-3206
(also) 13 SOUTH MALL, EDMONTON, N.9 803-1685

MAIL ORDER DEPT.
I ST. MICHAELS TERRACE, WOOD GREEN, LONDON N22 4SJ
Phone: 888-4474

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel: Bass, Middle,
Treble. Each channel has its
own sensitivity control. Just
connect the input of this unit to
the loudspecaker terminals of
an amplifier, and connect three
200V up to 1000W lamps to
the output terminals of the
unit, and you produce a fasci-
nating  sound-light  dlsplay.
(All guaranteed.)

FERRIC CHLORIDE
Anhydrous ferric chloride in
double sealed 11b poly packs.
Our Price 88p + P/P + VAT
at 8%, per ib.

£18:50 pius 75p. P. &4 7. 489,

#C10¢” 100 WATT AMPLIFIER
All built and tested, mounted on a piain aluminium
chassls which measures 18 X 9 X 4in, and which
you can mount into a cabinet of your choice.
Four controlled inputs, master volnme, treble,
middle and bass controls, 8/C protected output.
100W clean into 8 ohm L/8. Ideal for disco,
music groups, PA. and clubs.

A bargain at £48 4 £] carr. + 8% VAT.

GOODMANS 8in,
LOUDSPEAKER
Goodmans _**Audiom
8PA" Bass Ljspeaker,
impedance 8 ohm,
power handling 15W
nominal. Our price | +
£4'20 + 124% VAT. pair.

HEA(DPHO!)IES

Standard Headset
Type G1105, imped-
ance 2,000 ohms each
earphone, Price 2150
124% VAT per

BARGAIN PROJECT BOX

A plastic box with moulded ex-
trusion rails for PC or Chassis
panels with metal front plate
fitted with four screws (all
supplied). Size (internal)} 81mm
x §lmm x 28mm. OQur Price
80p + 8%

EFFECTS PROJECTOR *150*
No disco should be without our
new effects projector, -we belleve
that this ls the most veruallle

hine for proj

linages to supplement your
music. Spec.: Volts—220/240,
a0, 00 Hz, Lamp—Al/167

150W, Standard Lens—60 mm,
A sturdy metal construction and
takes a range of lenses and acces-
sories. Comes
complete with 8in
wheel and ready
to use. A bargain
at £27 + VAT
8 %.

PPIL POWER SUPPLY UNIT
Bwitched 3, 44, 6, 7 A 9 and 12V at 500 mA,

Q‘ th onfoft switch and

pilot light.

Bjze: 130 x 65 X 75 mm.

Only £5:60 4 8%, VAT.

AUDIO LEADS + 12§% VAT

Qood quallty audio connecting leads at moderate
prices: L1 5-pin DIN plug 180° to 5-pin DIN
plug 180°, length approx. 1-2m, 80p; L12 §-pin
DIN plug 180° te open end, length approx. 1-2m,
85p; Ll14 2-pin DIN plug to 2.pin DIN lne
socket, length approx. 3m, 80p; L16 2-pin DIN
plug m 2-pin DIN line socket length approx.
7m, 76p; L11 5-pin DIN plug 180" to four phono
plugs, length approx. 1.2m, £1-10p; L10 5-pln
DIN plug 180° to four phono line sockets, length
approx. 1-2m, £1°20; L21 stereo headphona
exlemlon lead (curly type) length approx. 20 ft.,
£21°50; L22 guitar lead (curly type), length
approx. 20 ft., £1°60. Various other combinations
stocked. Prices on request.

ACCESS AND BARCLAYCARD ACCEPTED
U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
VAT—AI prices are excluding VAT,

Please add to eachitem the VAT rate indicated.

/"Q 50W PA/Guitar

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

AMP

Rodew Boes Trable

O@@l

£29-95 + 12:% VAT
(Order code 997-011)

Subject to availability

output and 52dB sig. to noise ratio.

Especially designed for general purpose
use with guitars, PA systems etc. This
amp will provide 50 Watts RMS into
8 ohms with harmonic distortion
level as low as 0.15%. Robust case
and load fault protection contribute
to the rugged design, which
incorporates an tC mixer/pre-amp
(giving 2 separate inputs) ana a
thermally compensated power amplifier
Overall freq, response (—3dB) is 15Hz to
100K Hz with sensitivity 30mV for full

I I N N S

e

O’seas orders—add 15% for P+P. All items offered for sale subject

to the Terms of Business set out in Doram Edition 3 catalogue. price

60p. The Doram Kit brochure is also available, price 25p. Combined

price only 70p which also entitles you to 2x25p vouchers, each one

usable on any order placed to the value of £56.00 or more (ex. VAT).
DORAM ELECTRONICS LTD..

P.0. BOX TR8. WELLINGTON RD.IND. EST., LEEDS LS122UF

An Electrocomponents Group Company
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REVERSIBLE

ASSEMBLY FRAME

FOR PRINTED CIRCUITS
Simply assemble, turn over and solder

¢ Takes one or more circuit boards
Y Fully adjustable foam cover
Jr Also ideal for

repairs and retouching

For full details, please contact:
Speclal Products Distributors Ltd.,
81 Piccadilly, London W1V OHL.

This apparatus allows
fast, neat assembly of single
circuit boards, or several
smaller boards at a time.

You just insert the circuit
boards between the holding
bars, assemble components,
clamp down the foam cover,
invert the frame, then cut
and solder connections.

Our special magnetic locking
system ensures that com-
ponents stay firmly in place.

Indispensable for any
circultry laboratory, repair
shop. or production line use.

Available in three sizes

Max area:

JA 500~ 220 by 170 mm

JA 1100 - 350 by 230 mm

Telephone: 01-829 9556. JA 11005 - 500 by 400 mm,

CHINAGLIA DINO—ELECTRICAL AND ELECTRONIC TEST
EQUIPMENT MANUFACTURERS

PRESENT THE

DOLOMITI

20k)/V a.c. and d.c.

A NEW HIGH SENSI-
TIVITY MULTIMETER
WITH ALL THE FEA-
TURES YOU WwiLL
EVER NEED

Accuracy: D.C. ranges. = 2:0%., A.C. 3 lranges = 2-5%.

39 ranges: d.c. V, 0-150mV, 500mV, 1-5v, 5v, 15V, 50V, 150V, 500V, 1-SkV: d.c.l

SOuA, 500uA, 5mA, S50mA, 0-5A. 5A; a.c. V. 5V, 15V. S0V, 150V,
500V, 1:5kV; a.@.l. SmA. S0mA. 0-SA. SAdB-ﬂlwoaSunSm\ges

0 0-08kA, SkA, S0k, 5000, SMA, SOMA, pF S0KpF. 500kpF.

overioad prot and high current range fusin:

Scale mirror and fine pointer for accuracy of reading. Smgle knob main range
switching and ailt panei controis. C.E.l. Class 1 movement with wprung jewel
bearings. Extended 92mm scale length for extra Clarity. Compact ABS case 125
x 131 x 37mm. Weight 750g with batteries. Supplied compiete with carrying case.
fused leads, handbook and full 12-month guarantee. Optional 30kV d.c. probe
available.

Meter £45-90 incl. VAT (£1 P. & P.)
30kV Probe £12-85 incl. VAT

For de'.ails ol lhls and the many other exciting instruments in the Chinaglia range,
ters, component ing. automotive and elactronic instruments
please wma or telephone.

ALGON

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

JOSTYKIT—a product from Denmark
HF 61-2 DIODE MEDIUM WAVE RECEIVER

By means of a very simple technique
a reasonable reception is attained.
HF 612 is buiit on a small circuit
board of the same size as the generat
purpose amplifier AF 380. The two
assemblies shouid be connected 10
produce power for a loudspeaker.
HF 81-2 is especialty useful for
beginners. who have not tried to
assemble electronic kits before.

£4-30

HF 305 VHF RADIO-CONVERTER

Extend the range ot your transistor
radio. Listen t0 Amateurs (2

metre band), Alrcraft,

Trawlers, etc. Twg,

transistor circuit wlth

printed circuit coils, varactor diodes and
superior circuit design. Converts radio
signals in the 100-200MHz

range to output signai at

100MHz. Pipe this into your £6-70
VHF receiver and you're in a

new dimension.

A new concept in psyche-
delic lighting. Uses built-in
mlcrophone Avoids awkwavd

to s,

Position light-show to best
advantage without long trailing
leads—just plug in to nearest
power point. Circuit combines
latest integrated circuit tech-
niques with solid-state power control. Quad op. amp. makes selection of
bass, midrange and treble frequencies easy. Three thyristors {SCRs)
control three separate lampbanks. Kit includes fused dc
power supply and FET zero light adjustment. WARNING:
Only experienced persons should. attempt the intercon-
nection of mains equipment. £17-00

A quality, printed circuit, no
trimming. aerial amplifier.
Fantastic frequency range
due to use of printed coiis,
21dB amplification at
400MH2. Two separate
inputs for UHF and VHF. No
loss of signal or intercom-
munication problems.

NT 410 is a Current supply, spacCially
built for aerial amplifiers, such as
HF 385-2, but can also be used for
other aerial ampfifiers. NT 410 is
supplied with input and output ciamps
for 75 ohm or 50 ohm aerial cables.
It is therefore not neCessary 10 soider
—just cut and strip the aerial cable
and attach to NT 410. The aeriat signal
from the aerial amplifier t0 the
receiver passes without complications
and the current t0 the aerial amplifier
passes through the same cable. NT 410 describes how to use NT 410
together with HF 395 and HF 385-2. £4-50

Crey JOSTY [/ A 1D

MAIL ORDER DIVISION
P.0. BOX 68, MIDDLESBROUGH,
CLEVELAND, ENGLAND B1 5CQ

SEND FOR OUR FREE CATALOGUE
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The Famous DENSHI kits
—now even better value

The kits are suitable both for the beginner to gain a wide practical
understanding of electronics and for the more experlenced to carry out
mafnty advanced experi not b, b

llustrated is the SR-4ADX kit—over 150 different actuai working
projects can be built, dismantied and rebuill any number of times, pius
any circuits of your own design.

Each 15 b it in t 't plastic,
engraved wnn its electronic symbol No soldeﬂna is Involved with nny
kit and yet ths f ¢ versatility Is prov The kits are corn

every respect, i ing , and batteries. NOYHING
ELSE NEEDED.

This Is the most practical and effective way to 'learn about

electronics—the kits are also tirst-class testing kits for laying-out and

::s“nq(naw circuits quickly. There is no danger whatsoever in the use of
ese

Add-on kits and spares are available too, to increase the scope of sach
klt if required.

3A 100 pit-
'Iorl microphones, alarms, morse code alec(ronﬁc birds, clu sivenl
organs, intercoms, metronomes, photoelectric cell, high voltage

generator, circuits demonstrating Amps. Ohms, Walts, etc., etc.
£26-45 COMPLETE

SR-3ADX—over 105 experiments—similar to SR-3A plus sophisticated
control panel and solar cell circults, etc., etc. £33-45 COMPLETE

SR-4ADX: 150 ilar to SR 3ADX plus Reiay and
Mult er circuit o t meter, water
purity —, ion concentration —, volume —, output —, tieid intensity
meter, illuminometer. eic,, efc. £41-45 COMPLETE

PN!CE%INCLUDE VAT, P. P., MANUALS, BATTERIES, etc.

NOTHI ELSE TO PAV—-FANTASTIC VALUE for MONEY.

Educational and Trade enquiries weicomed.
Personal callers welcome.

CHEQUE/P.O. (or 11p for illustrated literature) to: DEPT. PE

VALVE
BARGAINS

Any 5-64p, 10-£1-20, 50-£5:00.
Your choice from the list
below.

ECC82, EF80, EFI83, EFI84,
EH90, PCF80, PCF802, PCL82,
PCL84, PCL8S, PCL86, PCLBOS,
PLSO04, PYBI/800, PY88, 30PL-
14, 6F28.

Colour Valves—PL508, PLS09,
PLS|9, PYSOO/A. AIl tested.
35p each.

Aerial Splitters—2 way, 75
OHMS, Inside Type, £1-50

250,

AERIAL
BOOSTERS

Aerial boosters can produce

remarkable improvements

on the picture and sound,

in fringe or difficult areas.

811—For TH stereo and stan-
dard VHF/FM radio.

Bl2—For the older VHF tele-
vision—Please state channel
numbers.

B45-—For Mono or colour this
covers the complete UHF
Television band.

All boosters are complete with

battery with Co-ax plugs and

sockets. Next to the set fitting.
£3-80

000

Capacitor Clearance Sale

ALL MULLARD C280 AND C28! RANGE OF

POLYESTER FILM CAPACITORS 250 AND 400

VOLTS WORKING. VERY GOOD MIXED SELECTION
OF VALUES FROM -0lx TO 1-54f.

PRICE 100- £1-50, 500 - £7-00, 1000- £12:00

ALL PRICES INCLUDE VAT. P&P 20p PER ORDER. PLEASE
SEND UNCROSSED P.O. OR CHEQUES FOR RETURNING IF
WE ARE OUT OF STOCK OF CAPACITOR BARGAIN PACKS.

EXPORTS WELCOME AT COST.

ELECTRONIC M

62 BRIDGE STREET, RAMS

AILORDER LTD.

BOTTOM, BURY, LANCS.

Telephone: RAMS (070 682) 3036

atisfaction guaranteed
ELECTRONI-KIT LTD.

20 Bride Lane, Ludgate Circus, London EC4Y 8DX

Tel. 353 6430. Cables: Tronikit London

Used Video Equipment

CROFTON

FOR

USED VIDEO
EQUIPMENT

bought and sold daily.

If we do not have what you want, we enter your
requirements on our register and advise you

when it is available.

U.H.F. Modulators

supplied for connecting a camera directly to a
domestic TV or Phillips V.C.R. Camera Kits

for the enthuslast also
Fujinon Lens available.

Repairs of all types of V
taken.

in stock.

ideo equipment under-

WHATEVER YOUR VIDEO REQUIREMENTS
FIRST CONTACT CROFTON

CROFTON ELECTRONICS LTD

Dept. E, 35 Grosvenor Road, Twickenham, Middx, Tel. 01-89% 1923
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SUPERSOUND I3 HI-FI MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new
components througbout.
5 Silicon transistors
plus 2 power out-put
transistorsin pusb-pull.
wave rectifica-
Output approx.

13 watts r.m.s. into
8 ohms. Frequency

response 12Hz. 30KHz

3db, Fully integrated
pre-amplifier stage with
aepnrate Volume, Bass boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall zize 3° high X 6° wide X 7" deep.
AC 200/250v. PRICE £13-75. P. & P, £1-00.

DE LUXE STEO AMPLIFIER

A.C. mains
200-240
Using
beavy duty
tully isola-
ted mains
transform -
er with full
wave recti-
tigatlon
gwmg ade-
uate
smoothing with negllglble bum.
Valve linesup:-2 X ECL86 Trlode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, ziving bass and treble boost and
cut. A dual volumecontrolis used. Balance of the leftand
right band ebannels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300mjv for full peak
output of 4 watta per channel (8 watta mono), into 3 ohm
spealcers, Full negative feedback in a earefully caleul

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200/240V Mains operated Solid Btate A/M F/M BStereo
Tuner. Covering M.W. A.M. 540-1605 KHZ VHF/FM
88-108 NHZ. Built-tn Ferrite rod aerlal for M.W. Full
AFC and AGC on AM and FM. Stereo Beacon Lamp
Indicator. Built-in Pre.amps with variable output volt-
age adjustable by pre-set control. Max ofp Voltage 600
m/v RMS into 20K. Simulated teak finish cabinet. Will
match almost any amplifier. Bize 83w, X 4" h. X 9}"d

;pprox LIMITED NUMBER ONLY at £28 + £1.30

Ers P

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

\——

QQQQ

A reslly first-class Hi-Fi Stereo Amplifier Kit, Usea 14
transistors including Sillcon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls, Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Output stage for any speakersfrom 8 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
d

SPECIAL OFFERS
Mullard LP1169 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. Size approx. 23° x 1§ x1°
7'6¥ + earth. Brandnew e-aiigned. Fullspecification
and connection details su) .ied. £2.26 + P, & P.12p

Pye VHF/FM Tuner 1 zad
covering 88-108M Hz.
10-7M/Hz 1F output 7-8V +
carth., Bupplied pre-aligned,
with full circuit diagram.
Connection details supplied.

i front panel with mnwhlng knobs,
wire, solder, nuts, bolts—no extras to buy. 8imple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel into 6 obms, Fre-
quency response + 3dB 12-30,000 Hz Sensitivity: better
than 80mV into IMQ. Full power bandwidth: £ 3dB
12-15,000 Hz. Bass, boost approx. to 4+ 12dB. Treble
cut »pprox. to —16dB. Negative feedback 18dB over
main amp. Power requirements 3b6v. at 1:0 amp.
Overall Bize 12°w. X 8°d. X 2§°h
Fully detailed 7 page construction manual and parts
st free with kit or send 25p plus large 8.A.E,
AMPLIFIEB KIT 21350 P. & P. 63p

Beautitully made with pre-

clsion-geared FM Gang and
323 P 4 323 Pf AM Tuning
Gangonly £3+:15+4P. & P. 35p.

tic input ent 33p extra)
POWER PACK KIT .. 25-50 P. & P. 85p
CABIRET . £5-50 P. & P, 86p

clrcuit, allows higb volumelevels tobe used with negllglble
dlstoruon Supplied complete with knobs, chassls size

X 47d. Overall height including valves 6°. Ready
bulll and tested to a bigh standard. £12-40. P. & P, £1'30,

HARVERSONIC STEREO 44
A solid state
stereo amplifier
chassis, with an
output of 3-4
wattsa perchan-
nel into 8 ohm
speakers, Us-
ing the latest
high techno-
logy integrated cu-euu nmpllﬂeru with built In short term
thermal overlo All
rectifier smoothing capacitor, fuse, tone control, volume
controls, 2 pin din speaker sockets and 5 pin din tape
rec. /fplay socket are mounted on the printed circuit
panel, size approx. 94" X 23° X 1° max. depth, Suppiled
brand new and tested, with knobs, brushed anoglsed
aluminium 2 way escutcbeon (to allow the amplifier to be
mounted horizontally or vertically), at only £9-00 plus
50p P.& P. Mains transformer witb an output of 17V
afc at 500 m/a can be supplied at £1°50 plus 40p P. & P.
if i Full tion details i

BRAND NEW MULTI-RATIO MAINS TRANSFOR.
MERS, Giving I3 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10-15-20-25-30-35-40-80v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v, at
2 amps full wave. S8ize 3in. long X 3}in. wide X 3in.
desp. Price £2:90. P. & P. 90p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. Bec. 9-0-9 at 500 mA. £1-50. P. & P. 60p.
Pri. 200/240v, Sec. 12-0-12at 1 amp. £1.65. P. & P, 60p.
Pri. 200/240v, Sec.10-0-10 at 2 amp. £2-35, P, & P. 90p.
Pri. 200/240v. Sec, 23v. at 1.5 amp, 6v at -6 amp, 8v. at
50 mA. 8200 4 65p P. & P.

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 7{v.and 9v. and 12v. at I amp on load.
Fittedinsulated output terminals and pilot lamp indicator.
Hammer finlsb metal case overall size 67 X 31° x 2§°.

Price £6-75. P. & P. 85p.
3 %1

Ready built and
teated.

STEREO-DECODER SIZE 2" x

Ready bullt. Pre-aligned and tested.
Sens, 20-560mV for 9-16V neg.
earth operation. Can be fitted to
aimost any FM VHF radio or tuner.
Stereo beacon light can be fitted if
required. Full detalls and in-
structions {inclusive of hints and tips)
supplled. £§°62 plus 20p P, & P.
Sterec beacon light i required 40p
exira.

QUALITY RECORD PLAYER AMPLIFIER MK. O
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL&4,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 obm
speaker. Size 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £7-00, P. & P. 90p.

AL8O AVAILABLE mounted on board with output
transformer and speaker. PRICE 28-00, P. & P. £1-00.

Special oﬁer—only (13 75 if all 3 units ordered at

PRECISION MADE

Push Button Switch bank. 8 Buttons giving 16 8/P C/0
interlocked s\\lt.ches plus 1 Cancel Bunon Plus 3 dip clo.
Overall size 5" x X 17, wit

one time plus £1°00 P. & P,

TFull after sales service
Alsoavailableready built and tested £31425. P, & P. £1-00.

chronie ﬂnlshcd:wnchbuuons 2 tor £1-50 + 20p, P. & P

Hi-FI LOUDSPEAKER SYSTEM Mkil
Beautifully made lated teak finish encl now
with most attractive elatted front. Size 163" high X
104* wide X 9* deep (approx.). Fitted with E.M.1.
Ceramic Magnet 13° % 8° bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 obm impedance (state whicb).
Handling power 10 watts R.M.S.

OWURPRICE£12-80 each. Carr.£1-90
Gabinet Available Separately £7-80 each. Carr.£1-40.

Also available in 8 ohms with EMI 13" X 8” bass
speaker with parasitic tweeter £11.10 each, ’Carr.
90.

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records, A.C. Mains
operatlon. Ready built on
plated heavy gauge metal
chassis, size 74w, X 4°d. X
41°h. Incorporates LECCS83,
EL84, FZ80 valves, Heavy
duty, double wound maina
transformer and ontput trane-
former matched for 3 ohm
speaker. Separate voiume control and now with improved
wide range tone controls giving bass and treble 1ift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote

LOUDSPEAKER BARGAINS
5in.8 ohm £2-00, P. & P.35p. 7 X 4in. 3obm £2-35,P. & P.
48p. 10 X Gln 3 or 15 chm £3-20. P. & P. 75p.
8 X 5in. 3 ohm with high lux magnet £3-00, P. & P. 50p.
Tweeter. ApproX. 3i“. Available 3 or 8 or 15 ohms,
£2-00 + 25p, P. & P,

27 PLASTIC CONE HF TWEETER 4 ohm, £8-50 per
matcbed pair + 50p P. & P,

HIGH POWER HI-FI 8 ohm Dome Tweeter. 17 voice
coil. Magnet slze 3° din, Suitable for use in up to 50
watt systems. £4.50 eachb + G6Op P. & P.

ting of controls. C lete with knobs, valves, etc.,
wired and tested for only £8-20. P. & P. £1-00
HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs cntirely different and
advanced eircultry. Complete set of parts, ete. £7-80.
P. & P. £1°00.

10/14 WATT HI-F1
AMPLIFIER KIT
A stylishly finished
monaural amplifier
witb an output of
14 watts from 2
EL84s in pu-h-pllll.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-50 yd. length. P. & P. 60p
per yd. (min. 1 yd.). 8.A.E. for saamples.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" X 144" X 175" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings, walls,
ete. and used with or without bafe. Bend S8.A.E. for
details. Only £8-40 each. P. & P. 75p for one, 90p for
two.

Now 8is0 available 8°-8 ohm. 10 watta r.m.e. 20 wait peak
40 Hz-20,000 Hz. Overall depth 1°. Ideal for Hi-Fi or for
use in cars. £5°10 4 P. & P. (one 35p, two 65p).

LATEST ACOS GP91/18C mono compatiblc cartridge with
tllo lt’lf:ls for LP/EP/78. Universal mounting bracket.
£1-6 P. 18p.

CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stytus. 70mV per channe! output.
ONLY £1-90, P. & P. 18p.

SONOTONE 9TAHC COMPATIBLE STEREO OARTRIDGE
T/0 stylus Diamond 8tereo LP and Sappbire 7

ONLY £2:36. P, & P. 10p. Also nva.llable ﬁned wllh twin
Diamond T/O stylus for Stereo LP. P. & P. 18p.
LATEST CRYSTAL T/ STER EO/COMPATIBLE
CARTRIDGE for EP/LP/8tereo 78. £1-80, P. & P. 18p
LATEST T/0 MONO COMPATIBLE CARTRIDGE (or
playing EP/LP/78 mono or stereo records on mono
equipment. Only £1.58. P. & P. 18p.

Buper reprod

of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully sbrouded section wound output transformer to
match 3-15 ) speaker and 2 independent volume controls,
and separate bass and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EFS86 and EZ80 rectifier. 8imple instruction booklet
25p X SAE (Free with parte). All parts sold separately.
ONLY £12-00, P. & P. £1-35. Also available ready built

and tested £16:-50. P. & P. £1-35
sPEClAL LINES OFFERED SUBJECT TO
8TOCK AVAILABILITY
Limited number of British Manufacturer's Surplus
professional 100 watt RMS Slave amplifiers. Special
features: 2 separate power modules, 1 for Bass response,
and 1 for mid. range/tweeter. 5 stage LED display for
power o/p indication. Afc mains i/p switchable for 110
or 240V. Cau easily be converted to stereo.
AVAILABLE T0 PERSONAL CALLERS ONLY—PLEASE
PHOKRE TO GONFIRM AVAILABILITY.
Brand new and tested only £38:75.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Ciosed Wednesday.

Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSON SURPLUS CO. LTD.

(Dept. P.£.) 170 HIGH ST., MERTON, LONDON, S.W.[9 Tel.: 01-540 3985

A few minutes jrom South Wimbledon Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES
QUOTED APPLY TO U.E. ONLY,
P, & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

Practical Electronics June 1977
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RECEIVERS AND COMPONENTS

Power Electrolytics, 800uF, 450V (value not
stamped on can), Single end connections with
screw terminals, 24in dia, X 4in high, includ-
ing studs. Min. order, 4 for £2 inc. VAT (add
60p P. & P.). Sub-min. mains transformer,
12-0-12V, 50m/a 82p. Mains transformer 0-12V,
100mfa 45p. Bridge rectifier 2A/100V 40p.
Phono plug to phono plug (6ft lead) [6p. Items
2.3, 4and 5, prices include VAT (add 20p P. & P.)
LINWAY ELECTRONICS
843 Uxbridge Road, Hayes End, Mddx.,
UB4 8HZ, Tel. 01-573 3677
Offers of company surpluses always welcomed.
Cash settlement.

UP TO 509 discount on new components.
SN-7486N 28p, 74107 N 25p, 74121 N 25p, 74366N
60p, 74174N 97p, 74175N T5p, 74180 7Sp,
74181N £230, 74190N £1-20, TMS 4030JL
£4°50, List on request, other components avail-
able, orders under £5 50p P. & P. MALLEY
ASS0C,, 428 Staincs Road, Bedfont, Middx.

BRAND NEW COMPONENTS BY RETURN
Electrolytic Capacitors 16V, 25V, 50V —0-47. 1.0,
2-2, 4-7 and 10mF 5p; 22, 47 53p (50V 6p); 100 7p
(50V 8p); 220 8p (50V 10p): 470 11p (50V 16p);
1,000 (16V) 15p, 1,000 (25V) 18p, 1.000 (50V) 22p.
Subminiature Bead Tantalum Electrolytics—0-1,
0-22, 0-47, 1-0, 2-2 at 30V, 4-7/23V 11p; 10/25V
13p, 22/16V, 47/6V and 100/3V 15p.

Muliard Min. Ceramic E12 Series 63V 295,—10pT to
47pF—3p; 56 pF to 330 pF 4p.
Vertical Mounting Ceramic Plate 50V—E12 series
22-1,000pF and EB series 1,500-47,000pF 2p.
Polystyrene E12 Series 63V Horizontal Mounting—
10-1.000pF 3p; 1,200-10,000pF 4p.
Mullard Polyester 250V Vertical Mounting E8
Series—0-01-0-1 4p; 0-15, 0-22 5p; 0-33. 0-47 8p;
0-68 11p: 1-013p; 1-5 20p; 2-2 22p.
Mylar (Polyester) Film 100V Vertical Mounting—
0-001, 0-002, 0-005 3p; 0-01,0-02 4p; 0-04,0-05 4}p.
Miniature Resistors Highstab E12 Series 5%.
Carbon Film 0-25W 1 to 10MQ. (10% over 1))
1p. Metal Film 0-125W, 0-25W and 0-5W 100
to 2M2Q 11p. Metal Film 1W 270 to 10MQ 2p,
1N4148 3p; 1N4002 5p; 1N4006 7p; 1N4007 8p;
BC107/8/9, BC147/8/9, BF157/8/9, BF194, 197 8p.
Fuses 20mm glass, 1}in glass, 1in ceramic 21p.
Post 10p (free over £4). Prices Inclusive of VAT,
THE C.R. SUPPLY CO.
127 Chesterfield Road, Sheffield S8 ORN

P. E. GEMINI: transformers £11. 10-piece 16
s.w.g. metalwork systems, £15. Transistors
£12-40, assorted new components, £20 value for
£6 (including hardware and metalwork). Post
paid. M, EVANS, 7 Shap Road, Worcester.

P.C.Bs Paxolin 5¢in X 5iin, 6 for £1. I2in X 9in
70p, (7%in X 9%in, £1. Fibre glass 13in X 5tin,
£1. 13in x llin, £1-75. D.S. 7in_ x 8in, 80p.
Bank of 10 Neons with [0 x C407 transistors
£1. Five figure Resettable Counter 18/22V works
on [2V £3-10. P.S.U. panel 2 x 2N3702, 2 ¢
ACI53, bridge rect. electrolytics, etc. 55p.
Three assorted meters £2°10. ib assorted
components £2'75. List | 5p. Refund on purchase.
Over £1 post paid; under add 20p; insurance

add [Dp.
J. W. B, RADIO
2 Barnfield Crescent, Sale, Cheshire, M33 INL

RESISTORS, capacitors, semiconductors, ics,
tentiometers DIN sockets, plugs, cabinets,
ardware. S.A.E. price list. R.B. ELEC-
TRONICS, 24 Springfleld Park, Holyport,
Maidenhead (Tel. 39798).
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SMALL ADS

The prepaid rate for classified advertisements is 15
pence per word (minimum 12 words), box number
40p extra. Semi-display setting £12.00 per single
column inch {2.5cm). All cheques, postal orders
etc., to be made payable to Practical Electronics and
crossed ‘‘Lioyds Bank Ltd.” Treasury notes should
always be sent registered post, Advertisements,
together with remittance, should be sent to the
Classified Advertisement Manager, Practical Elec-
tronics, Room 2337, IPC Magazines Limited,
London,

King’s Reach Tower, Stamford St.,
SE1 9LS. (Telephone 01-261 5918).

CONOITIONS OF ACCEPTANCE
OF CLASSIRED ADVERTISEMENTS

1. Advartisements are accepted subject 1o the
conditions appedring on gur current sdvertise-
ment rate card and on the express understand-
ing that the Advertiser warrsnis that the
advartisement daes not contravane any Act of
Parliament nor is it an infringement of the
British Code of Advertising Practice.

2. Tha publishers reserva the right to refuse or
withdraw any sdvertisement.

3. Although every care is 1aken, the Publishers
shall not be for clerical or printers’
er1013 of their consaquences.

RESISTORS: AEL2 type carbon film high
stab. 6% (E12 range). Sold in units of 10. W
(4E7 to 2M2), 8p per 10; 4 W (10E to 10M), 9p
per 10. Also transistors BC108/9, 75p per 10.
LEDs red, 12p; green and yellow, 20p. Type
TIL209/FLV1170-2in: potentiometers (Phillips/
Egen) 1k, 4k7, 10k, 100k, 220k, 470k, 1M, 2M2.
Lin/Log at 21p each + VAT (high rate) 124%,
plus 20p postage. 8.A E. for more details to: CW
ELECTRONICS, Dept. PE, 10 Kingsley Path,
Britwell Estate, Slough, Berkshire. We also
have a trade and export dept.

Precision Polycarbonate Capacitors
A) High Stability —extremely Low Leakage

lvl? v A],:)‘I:‘ RANGPE[] 63V D.C. RANGE
alue men- ice o, aor 50,
(uF) sions (mm)each | ValueuF £1% 2% £5%
L D 0-01-0-2 £1-28 75p 50p
01 27 127 68p | 0-22-0-47 £1-32 77p 51p
0-15 27 127 80p | 0-68 £1-44 84p 56p
023 33 16 86p ( 1-0 1-58 8lp 60p
026 33 16 92p | 15 £1-74 £1.16 67p
0-33 33 16 99p | 22 £1-98 21.32 75p
0-47 33 19 £1-10¢ 33 £2-40 £1.60 98p
05 33 19 21168} 47 £2'83 $1-88 £1-23
0-68 508 19 £1-25168 £3-48 £2-32 £1-47
1-0 508 19 £1.37 |10 24-98 £3-32 £2-01
1-5 50-8 254 £1-64 | 15 £714 $4.76 2288
2.0 508 204 £1-85 | 22 £9-66 £6-44 £3-90

TANTALUM BEAD CAPACITORS—Value available:
0-1, 0-22, 0-33, 0-47, 0-68, 1-0, 2'2, 3-3, 4'7, 6-8uF at
15V{25V or 35V; 10-0uF at 16V/20V or 25V; 22-0uF at
6V/10V or 18V; 33-0uF at 6V or 10V; 47-0uF at 3V or
6V; 100-0uF at 3V, All at 12p® each, 10 for £1.10°, 50
for £5°*, 100 for £8°,

TRANSISTORS & LC.'s

BC107/8/9 9p | *BC212/212L 12p | 2N 3055 50p
*BCl114 12p | *BC213/213L11p | 0CT71/2 20p
*BC147/8/9 10p | *BC214/214L11p | ®*NE555Timer61lp

*BC153 16p | *BF194/5 12p { *741C 8pin DIL
*BC154/7/8/912p | BFY50/1/2 20p 32p
*BC182/182L11p | AF178 40p | ZN414 £115

*BC183/183L 11p | AF239 38p [ SN76013ND
*BC184/184L 12p | *2N3702/4 11p £1-50
POPULAR DIODES—1N914 8p, 8 for 45p, 18 for 90p;
1N916 8p, 6 for 45p, 14 for 90p; 1844 bp, 11 for 50p,
26 for £1.00, 1N4148 5p, 6 for 27p, 12 for 48p; 1N4001
b3p; 002 Bp; 003 8ip; 004 7p; 0056 7ip; 006 8p; 007 81p.
LOW PRICE ZENER DIODES—400mnW, Tol. 5% at
SmA. 3V; 3V3; 3V6,; 4V7; 6V1; 5V6; 6V2; 6VB; 7V5;
8V2;9V1;10V;11v;12v;13V;13-6V; 158V; 16V; 18V;
20V;22V; 24V; 27V; 30V; 33V. All at 7p each, 6 for 33p,
10 for 85p, 50 for £3:12. SPECIAL OFFER: 100 Zeners
(may be mixed) for £8+00.
RESISTORS—High stability, low noise carbon film 5%
3W at 40°C. W at 70°C. E12 series only—from 2-20
to2:2M 3. ALL at 1p® each, 8p® for 10 of any one value,
70p* for 100 of any one value. SPECIAL PACK; 10 of
each value 2:2Q to 2-2M @ (730 resistors) £5°
SILICON PLASTIC RECTIFIERS—1-5 amp, wire-ended
DO027: 100 P.1.V. 7p (4 for 26D); 400 P.1.V. 8p (4 for 30p).
BRIDGE RECTIFIERS—2} amp: 200V 40p; 330V 45p;
600V 55p.
SUBMINIATURE VERTICAL PRESETS—0-1W only:
All at 5p* each; 50; 100; 220; 470; 680 ohm; 1k; 2k3:
4K7; 6k8; 10k; 15k; 22k 47k; 100k; 320k; 680k; 1M;
2MB5: 5M.
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF SEA/AIRMAIL,
Add 8% VAT to all items except those marked with ¢
which are 1249,

Send S.A.E. for additional stoek Jists.
Wholesale price lists available to bona fide companies.
MARCO TRADING (Dept. P.3)

The 01d School, Edstaston, Wem, Bhropshire
Tel: Whixall 464/465 (STD 094 872)

(Proprs. Minicost Trading Ltd.)

VALVE8—Radio, TV, industrial, transmitting.
We dispatch to any part of the world by return
of post, Air or Sea Mail. 2,700 types in stock.
1930 to 1976 obsolete types a speciality. List
20p. Quotation S.A.E. Open to callers. Mon.
to Sat. 9.30-5.00, closed Wed. 1.00. We pur-
chase all types of new and boxed valves. COX
RADIO (Sussex) Ltd., Dept. P.E., The Parade,
East Wittering, Sussex, PO20 8BN. West
Wittering 2023. (STD code 024366).

COMPLETE COMPONENT SERVICE. Second
to none, suppliers to D.O.E., A.E.RE,
UX.AEA, Government departments,
universities, schools and equipment manu-
facturers, All orders are despatched on day of
receipt. Are you being served? Join the pro-
fessionals and get this best service at the right
prices. Stock list free, send S.A,E, Big cata-
logue 50p (includes 2 vouchers worth 50p).
Discounts for the big spender, its all here! For
the fastest friendly service-—OQRCHARD
ELECTRONICS, Flint House, High Street,
Wallingford, Oxon (0491-35529).

Brand New Compon

Semiconductors

P CH P
ACI26/7/8 14|BFI94/5 11[2NI711 18
ADI161/2 35|8F196/7 1312N2219 18
BC107/8/9 BIBFY50/51 15[2N2904/5/6 15
BCi47/8/9 8!BFX29 25|2N2926(R) 7
BCI57/8/9 10{BFX84 20|2N2926(G) 7
BCI67/8/9 10|M]2955 96|2N3053 14
BCI77 JI{MPFI02  33/2N3054 42
BC178/9 1211N4001/2 3|2N3055 38
BCI182/3/4L. 10| IN4003/4 4]2N5459 36
BC212/3/4L 11|1N4005/6 &|NES555 37
BCY70/71/72 13| IN4148 31 pA741 DIL 20
BDI39 35(2N697 12]11.M380 98

BD140 3712N706 9

Electrolytic Capacitors

25v 25V 25V Sov 50v 50v

10 22 100 1-0 4.7 22
47 22 10 47

4ip Sp 6p dip Se 6p

Polyester Capacitors. 250V PC mounting.
001, 0-022, 0-033, 0-047, 3ip; 0-068, 0O-I,
4p; 0-15, 0-22, Sp; 0-33, 0-47, 8p; 0-68, llp;
1-0, 13p; 1°5, 19p; 2-2,,F, 22p.

Carbon Film Resistors, 0-33W 5% Hi-stability,
El2 series 470Q-1M. Any selection. 0'9p each,
0'8p 1004, 0'75p 1000 +.

Return of post service. Prices include VAT.
Allow 15p for carriage. ail order only.
Export enquiries welcome.

C. N. Stevenson (PE)
304 Avery Hill Road, London SE9 2N

SUPERSCOOP. Fully marked brand new semi-
conductors and goodies at bargain prices. Send
8.A.E. for details and prices: DALESOUND,
15 Balcombe Road, Horley, Surrey, RH6 7JR.

R. T. SERVICES

(MAIL ORDER ONLY)
75 Hayfield Rd., Salford 6, Lancs.
BRAND NEW S/S P.C, BOARD. 8lin. X
7in. 5 pieces, £1°20 inc.
PANEL with62N3055 transistorsplus 6 N.P.N,
and 6 P.N.P. transistors £175 inc.
FM TUNER with R.F. Stage and A.G.C.
3 transistors, neg. earth 24 X 2 x I{in with
circuit, £1'75.
MAINS INPUT TRANSFORMERS 20V.0-
20V at 2 amp, £3'95. New. 6V ac | amp, £1°45.
New. {2V at + amp, £1°45. New.
Mixed Pack of C28D series Mullard eapacitors,
100 for £1-15 inc., P. & P. Send S.A.E. for our

list prices.
Tel. 061-236 1541
All prices include VAT and P. & P.

CARBON FILM RESISTORS. 5% EI12 Series,
tW, IW, {W. Mixed to your choice, 100 for
80p. Microprocessors SC/MP £15, introkit £77,
keyboard kit £74, MM6800 £27. P. & P. 15p.
Mail order only. CANDAR, 8 Almond Drive,
Caversham Park, Reading.
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EIQHT-CHANNEL TRACE SPLITTER, converts
single beam oscllloscope into 8- channel instru-
ment. Accepts TTL or CMOS logicinputs up to
15V. Range d.c. to 5MHz, battery powered.
Ready built £11-50, kit £9°25 inclusive. S.A.E.
for leaflet. J. PAWSON, 4 Kaim Crescent,
Bathgate, W, Lothian,

SPECIAL OFFER. 74HOO 22p, 7490A 30p,
7474A 28p, 75450 50p, MJE3055 50p. ITT 58
708T nixi + data 50p, 555 45p, Sperry S8P425-
09 9 digit 7 seg + data £1, SKT 50p, BYX49
1200V 2-5A 35p, RS Fuse holder 1iin panel
mnt 20p, TIL209 + clip 15p, 741 20p, IN4148
3p, BC108C 10p. P. & P. 10p. List S.A.E.
L.B. ELECTRONICS, 43 Westacott, Hayes,
Middx. UB4 8AH (PE)

VHF POCKET PORTABLE RADIO, tuning 108

to 138MHz. Very sensitive, easily ad]usted to

tune 144MHz band, £16:50 (lnc post and VAT).

g.r(l)l\%tler LTD., 10 Hibel Road, Macclesfield,
eshire

LADDERS

LADDERS, varnished, 25} ft. extd., £30.41.
Carr. £1:80. Leaflet. Immed. despatch. THE
LADDER CENTRE (PEE3), Halesfleld (1),
Telford Salop Tel. 586644.

EDUCATIONAL

LEDs Red Green Yellow Orange |INFRA RED
o 125" 159 27p 279 27p Bmw  £1-88
0-2” 33p 33p ORP12 $Sp
OPTO- |sounoa TILIY £ LED ¢ cip + 1p | ocPT aep
ACI25/6/7/8 15p |SCR's 5V 100V 400v | 400V TRIACS
ADI6/162  d0p [TOS1A 250 27p 4ep | 24705 #p
AFV17 0p |TOB63A 27p Bp Sop | BA10ODiac 210
AF12/56/7  Mp |Stud7A S0p SSp $5p | 10ATOZ20 0450
A A W Tp | VOLTAGE REGS.
BC106C 1o | MNOTO2V4 12 | 5V7805  Prasuc
BOuTAs  0p | INIOIASE 6o | V7812 1 Amp
B8C157/8/9 1ip | 246 45p | 15v 7815 all
BC1Tan  1p | 11543 2% | 18V 818 £150
BO169C 12p | BF2#4 35p | 2av 7824
BCI77/8/9 17p MPF102 40p | 723 DIP14 S0p
BCtazvaL 1ip | R 2 [TBAIDGE RECTS.
8C186/7 0p gng Bb | 2asov ¥
BC2124L  12p | (Lo P [ 24 100v 4p
BCY70TVT2 139 | ote 3 | 2a 200v “
B8OV 40p | IS ‘s: 2A 400V stp
BO139/140 60 [ dBP 24 1000V Sp
BF194/5 12p & —oF AWPS
BF19e7 14p | IN40O4'S » -
BFYSST  tep | IN400GT7 o (S =D
BFX29/25 20 | INa1as dp | 7418-pin 2p
BFXE4 “: 3A/50V 1p | 748D1L Mp
BSX1920  ap | VIOV 15p | LM3O) 28
MJE2955 ] 3A/600V 22p | 555 Timer 0p
MUE055 wse | BAIC 9p | 5562555 £1-90
oo 105 | BAISS 12p | NEses £1-78
IN697 15p | BAXIE 9 | LM3so £1:00
MNI06 1 | BY1Z7 s £1-65
NI 200 | OA7 Sp | LM3900 709
WN219 2p | QAR OMS 2 [ DAL SOCKETS
MNZOUSET  Wp | Gact Gage P | 8pin 14-pin 16-pin
MN2o04s6A  18p | o :: 12p 13 Up
2N2026(R) »m 0A202 7 Mica + bushes
NG 12p L OAKE TP 7037086
2N3053 15p | ZENERS 2 7-33V | Dalo Pen  70p
2N2054 45p | B2Y88orsim 9p | Avdelbond 2gm €Sp

ISLAND DEVICES, P.0. Box 11, 19 Carroways Place,
Margate, Kent: Morder only. Prices inc.+ 15p P. & P.

FULL SPEC. TTL (Prices include VAT)

7400 14p  7450/3/4 |Sp 74121  3lp
7401/2{3 14p 7460 ISp 74122  43p
7404/S l6p 7472 22p 74123 59p
7406 36p 7473/4/6 29p 74141  66p
7408 18p 7475 46p 74145 T2p
7410120 14p 7480 44p 74150 £1'10
7411/2 20p 7483 7ip 74153  65p
7413 0p 7484 97p 74154 £1:10
7414 67p 7485 £1.03 74155 &9
7417 30p 7486 29p 74157  68p
7422 18p 7489  £2°40 74160  99p
425/7 28p 7490 43p 74164 £1-10
7430/40 14p 7491 &p 74174 97p
7432 28p 7492/3 46p 74175  85p
7437 29p 7495 60p 74181 £2.40
7441 66p 7496 69p 74190 £1-25
7442 S9p 74100 9Tp 74193 £1-08
7445/7/18 78p 74109  45p 74195  88p
DL707E 0-3in. displays 69p. IN4148 2p.

Intel 2102A-6 (650ns) | K Memories £3. Mullard
ocC2s $ex equip.) 20p, 5/90, 50/£8.
S.A.E. for full list. P. & P, (Ist class) 20p. CW.O.
J. C. JIONES (PE14)
Mail order only
46 Burstellars, St. Ives, Cambs . PEI7 4XX

CITY & GUILDS EXAMS

Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Installations, Radio, TV &
Electronics Technicians, Radio
Amateurs. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 771G, Intertext House, London
SWS8 4UJ
Tel. 01-622 9911 (all hours)

COLOUR TV SERVICING

Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by lcading manufacturers.
Covers principles, practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 771G, Intertext House, London
Sws8 4UJ
Tel. 01-622 9911 (all hours)

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING &
CO., 103 Sottth Brink, Wisbech, Cambs. Tel.
0045 4188. Immediate settlement.

TOUCH CONTROLLED
LIGHTING KITS
These KITS replace conventional light switches
and control 300W of lighting. No mains re-
wiring required. Insulated Touch Plates. All
with easy to follow instructions.
NEW! TSD300K—TOUCHSWITCH and
DIMMER combined. ONE touch plate to
switch light on or off. Brightness con-
trolled by small knob. ONLY — £5'95.
TS300K—TOUCHSWITCH. TWO :ouch plates
ON and OFF. ONLY—£3:6
TSA300K — AUTOMATIC. One :ouch plate.

Light turns off after preset delay. ONLY—
£3:67.
LD300K LIGHT DIMMER KIT . £2-45

SPECIAL OFFER
3-555 TIMER ICs for ONLY £1-00

CMOS (Motorola)
4013 Sip

4000 I6p 4040 97p
4001 1i6p 4015 91p 4049 48p
4002 16p 4016 Sip 4077 45p
4007 16p 4017 9lp 4501 20p
4011 t6p 4023 (7p 4519 S6p
4012 17p 4025 17p 4566 155p
TRIACS 400V T0220 | NES5558pindil 36p
Case Isolated Tab 74| 8 pin dil 24p
6:5A 80p B8.5A 85p 2N6027 (PUT) 34p
Diac 21p N305 36p

QUANTITY DISCOUNTS ON REQUEST
Add 8% VAT 4 25p, P. & P.
Mail order only to:
T. K. ELECTRONICS (PE)
106 Studley Grange Road, London W7 2L X

TECHNICAL TRAINING
Get the training you need to move up
into a higher paid job. Take the first
step now—write or phone ICS for details
of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing,-
Electronics, Computers; also self-
build radio kits. Full detalls from:

ICS SCHOOL OF ELECTRONICS
Dept. 771G, Intertext House, London
Sws 4U3
Tel. 01-622 9911 (all hours)

Practical Electronics  June 1977

SITUATIONS VACANT

TECHNICAL AUTHORS. Small progressive
company located in North London requires
persons able to write functional English text
from notes and drawings on a variety of digital
equipment. Write to box No. 68.

~ SERVICE SHEETS

SERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus 8.A.E. with
orders-enquiries. TELRAY, 154 Brook Street,
Preston, PR1 7HP.

SERVICE SHEETS, Radio, TV, etc., 50p and
S.A.E. Catalogue 20p and S.A.E. HAMILTON
RADIO, 47 Bohemia Road, St. Leonards,
Sussex.

BELL'S TELEVISION SERVICES for service
sheets on radio, TV, etc., 75p plus 8. AE.
Colour TV service manuals on request. S.A.E
with enquiries to B.T.S., 190 Kings Road,
Harrogate, N. Yorkshire. Tel. 0423 55885.

FOR SALE

P.E. KEYBOARD SYNTHESISER, 6l-notc
Kimber-Allen keyboard, heavy duty power
supply will take more circuits. Working. only
requires case, £85 o.n.o. Mr. ALLINS N,
Shadforth Drlve, Billingham, Cleveland. Tel
Stockton 561452.

NEW IS8UES of “‘Practical Electronics’ avail-
able from April 1974 edition up to date. Price
55p each—BELL’S TELEVISION SERVICES,
180 Kings Road, Harrogate, N. Yorkshlre
Tel. (0423) 55885.

FULLY BUILT large synthesiser. Perfect work-
ing order, based on ET1 4600. Plus extras, £550
0.n.0. Student hard up so must sell. Detalls:
101 Village Road, Bromham, Bedford.

MINISONIC Mk H. Fully built. 3 octave Kimber
Allen keyboard. Eaton Audio P.C.B., £226
o.n.0. Tel. Brampton 2632 (Cumbria).

TWO MANUAL ORGAN. Working order, un-
completed modifications, £55. Tel. 051-924 0998.

ORGAN CABINET. Dual Keyboard, foot
pedals—Unfinished Project. £60 o.n.o. Tel.
Prestatyn 5605.

BARGAIN: APPROX. 150 copies P.E. & P.W.
1065-75 Mint conditlon—at least 5 complete
volumes. Offer over £20 secures. Buyer collects.
YEATS, 34 Woolmer Green, Basildon, Essex.

WANTED
WANTED. P.E. Synthesnser and P.E. Minlsonic
or other sythesisers, H. REEVES, 138 Bland-

ford Avenue, Castle Bromwich, Blrmlngham 36
(021-747 8489).

TURN YOUR surplus components into cash.
Tel. 0491-35529 (Oxon).

WANTED, NEW VALVES, TRANSISTORS,
top prices popular tvpes—KENSINGTON
SUPPLIES (B), 367 Kensimgton Street,
Bradford 8, Yor shire.

ELEGTRIGAL
STYLI GARTRIDGES AND AUDIO LEADS,
etc. For the best at keenest prices send S.A. E.
for free fllustrated list to: FELSTEAD

ELECTRONICS (PE), Longley Lane, Gatley,
Cheadle, Cheshire, SK8 4

MISGELLANEOUS

A UNIQUE OPPORTUNITY

We can show you how to earn a lot of
money working part or full time from
home. We are the ONLY company in the
U.K. offering this unique information.
A basic interest in electrical engineering is
necessary., Government Departments are
making use of our system, why don’t you?
For complete return of post details send a
large stamped addressed envelope to:
MAGNUM
Dept. PE
Brinksway Trading Estate
Brinksway, Stockport SK3 0BZ

NOW AVAILABLE for D.I.Y. Burglar Alarm
Systems. The Lawrence Electronics Solid State
Control Module, £6°50 inc. VAT, P. & P. or
S.A.E. for full detalls on security equipment
available. LAWRENCE ELECTRONICS, 78
Manningham Lane, Bradford, Yorkshire.

ARMATURE AND COIL WINDING
ENAMELLED COPPER WIRE
Only top quality materials supplied.

All orders despatched within 24 hours.

S.W. 11b reel 31b ree!
10 to 19 £2:95 £1.60
20 to 29 £3°15 £1°80
30to 34 £]'45 £1°90
35t0 40 £2°10

£3°
All prices inclusive of P.& P.in U.K.
COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20 Telephone 061-445 8753
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SUPERB INSTRUMENT CASES by Bazelll,
manufactured from heavy-duty pve faced
steel. Hundreds of people and industrial users
are choosing the cases they reguire from our
vast range, Competitive prices start at a low
82p, Examples: width, depth, height, 8in.x
5inx 8In, £1.70; 10inx 6in X 3in, £2-42; 10in %
8inx 8in, . £3. 02 12in % lolnx 3in, £3-96;

8in x 4in X 4in, £1-98; 10in x 6in x 4in, £2-91;
12in X 8in x 4in, £3-96; 7in X 7in x 5in, £2.91;
8inx 10in X 6in, £3-96; 12in X 8inx 7in, £4:40;
12inx 12in X 7in, £4-84. Plus 85p carriage and
8% VAT. Over 400 models to choose from.
Prompt despatch. Free literature (stamp would
be appreciated): BAZELLI, Dept. No. 23, St.
}‘\‘Ilé‘ru}" ;‘. Foundry Lane, Halton, L'mcaster

A

NO LICENCE
EXAMS NEEDED

‘To operate this miniature, solid-state
TRANSMITTER RECEIVER kit, Only
€825 plus 20p P. & P
*Brain-freeze’ "em with a MINI.STROBE
kit, pocket-sized ‘lightning flashes’, vari-
speed, for disco's and parties. A mere £3°80
plus 20p P, & P.
Experiment with a psychedelic DREAM
LAB, or pick up faint speechfsounds with
the BIG EAR sound-catcher: ready-made
multi-function modules. £5 plus 20p P. & P.
LOTS MORE! Send 20p for lists.
(Prices include VAT).
(Mail Order U.K. only).
BOFFIN PROJECTS
4 Cunliffe Road
Stoneleigh, Ewell, Surrey (P.E.)

CITIZEN'S BAND,
Public 2-Way
ASSOCIATION, 16 Church Road, St. Marks,
Cheltenham, Gloucs.

British Campaign for
Radlo. CITIZEN’'S BAND

H.M. ELECTRONICS
275a Fulwood Road. Broomhill, Sheffield $10 3BD

Give your project that
protessional looking
finish. Build itin a BEC.
Dry transfer lettering

BEC now available

CABINETS

ORION cabinst stin avail

Send 15p (reiundable) for Ieallets

DO-IT-YOURSELF LOUDSPEAKERS for hi-fi
are our speciality. Full range of components
and waccessories including chassis speakers,
cross-overs, sound absorbent, grille fabrics,
etc., always available. We stock the fabulous
value Helme speaker kits (complete with full
and easy Instructions), also Peerless and
Wharfedale kits. Just about the lowest
prices anywhere! Send 8ip stamp for bargain
list to: AUDIOSCAN, Dept. PE-677,

Princes Square, Harrogate, North Yorkshire.

ENAMELLED COPPER WIRE
I1b ;] 40z

SWG (l tzz oz
14-19 2°40 1-20 060 0'50
20-29 2:45 160 082 059
30-34 2:60 70 0°89 064
35-40 2:85 150 1-04 075

Inclustve of P, & P, and VAT,
S.A.E, brings catalogue of copper and resistance
wires in all coverings.
THE SCIENTIFIC WIRE COMPANY
P.O. Box 30, London, E4 9BW
Reg. Offica: 22 Coningsby Gardens

PRINTED CIRCUIT BOARDS supplied in glass
fibre drilled, tinned or varnished from your
own or published designs. Send S.A.E. for
quotations. R. F. DARLISON, 12 Whiteoaks
Road, Oadby, Leicester.

Musical
Miracles !

by Dewtron ®

Build your own syntbesiser or muslcal effecls
using some of the buge range of DEWTRON
modules. Or, build fuzz or waa-waa at budget
prices using special kits.

Send 25p for Catalogue from:

D.E.W. Ltd., 254 Ringwood Road. Ferndown,
Dorset BH22 9AR.

1.C. EXPERIMENTER’S KITS
Learn about modern electronics with our new
series of Kits on digital logic techniques. Each
Kit contains specially selected I.C.s, Holders,
Veroboard, L.E.D.s, and Instructions.
Available at £4:00 each (including P, & P.)
Kit One—Gates Kit Two—Flip-Flops
Kit Three—Shift Registers
Kit Four—Counters Kit Five—Displays
A.E. for further details to:
AUTOMATED HOMES
69 High Street, Ryton, Coventry CV8 3FJ
(Mail Order Only)

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.8.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236

suto ™ TREASURE TRACER
# MK 1 et cocator

@ Varicap tuning

W Britain ¢ best nelling metal iocator kit

W Fitted with Fasadey shisid

W Spesker and sssphons operation

B 4.000 airendy sold

B Prebulit sensch coil asssmbly

B Five transiator Circuit

B Thoroughly professional tinah

B You only nesd soldering iron. screw-
driver. pliers snd snipe

B As seen on BBC-1 end BBC-2 TV

Send stamped, addreased envelops
Budt and

£14-75 Buiana  £19.75
Post £1 + £1-58 VAT

Post £1 + £1:18 VAT
MINIKITS ELECTRONICS. 69 CLEVELAND ROAD
LONDON E18 2AN (Mait Order Only)

CABINET FITTINGS
FOR

Stage Loudspeakers and Amplifier Cabs

Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., ete.

Send 2 X 8}p Stamps for samples and lis¢.

ADAM HALL (P.E. SUPPLIES)

Unit Q, Starline Works, Grainger Road
Southend-on-Sea, Essex.

RECHARGEABLE NICAD BATTERIES "AA"
(HP7), £1:26; Sub. *‘C’* £1-29; “C* (HPI11)
£2:38; °D” (HPZ) £2'92; PP3 2498, Matching
chargers, respectively, £4°48, £4-48, £5-24,
£5-24, £3:88. All prices include VAT. Add 10%
P. & P. 8.A.E. for full list, plus, if wanted, 50p
for *“Nickel Cadmium Power'* booklet.
SANDWELL PLANT LTD., 1 Denholm Road,
Sutton Coldfield, West Midlands, B73 6PP.
Tel. 021-354 9764.

MAKE YOUR OWN PRINTED CIRCUITS
RUB-ON TRANSFERS —starter pack (5
sheets, lines, pads, I.C. pads) £1-30, spare
sheets 27p. FERRIC CHLORIDE—IIb bags
70p(P. & P. 30p). SOLDERCON SOCKETS—
100 65p (quantity rates). PLASTIC SUP-
PORTS—7 or 8 hole 6p/pair.
S.A.E. lists, sample. P. & P. 15p/order.
P.K.G. ELECTRONICS
Oak Lodge, Tansley, Derbyshire

MORSE CODE TUITION AIDS
Cassette 3-1-12 w.p.m. for amateur radio
examination,

Cassette 5-12-24 w.p.m. for professional
examination preparation.

Morse by light system available. Morse Key
. and Buzzer Unit for sending practice.
Prices: Cassettes (including booklers) £4;
Morse Key and Buzzer £4. Prices include
VAT, postage, etC., overseas £ extra.
MHEL ELECTRONICS (PE)

12 Longshore \h:’aé,‘Milton, Portsmouth

470

GLASS FIBRE P.CB.’s

From your own tape, film or ink master,
Send S.A.E. for quotation.
PRACTICAL ELECTRONICS P.C.B.’s
in glass fibre, tinned and drilled.

Mawuna 76 Digital Frequency Meter
Complete set of 4 boards £4 8S.
June 76 Transmitter 98p, Coder 94p.
July 76 Receiver 98p, Decoder 79p,
Interface $S8p. August 76 Servodrive 74p,
Servo Amp S8p, Relay Drive 68p,
Complete set of above boards £5:80.
Sept. 76 Tone Generator 71p, Tone Decoder
78p. Cross-Hatch Generator £2-
Nov. 76 Hazard Warning Fiasher 6Bp
Dec. 76 Orion Tuner £2:48. Feb. 77 Decoder
(l302-l)£l-32 April 77 Digitai Volt Meter
G8 Vz{ Complete set of two boards
(1304-3/4) £2-55. Send S.A.E. for information
on current boards. C.W.O. please.
R.S. Components. All of this well known
supplier’s components available.

PROTO DESIGN
4 Highcliffe Way, Wickford, Essex SS11 8LA

SALVAGED TTL ICs from 7p. Good quality.
S.A.E. for lists and samples. BEUERE, 17
Heald Close, Shawclough, Rochdale, Lancs.

WIRE THREADING KIT
WIRE DISTRIBUTION SYSTEM INTRO-KIT
£5-95 inc. of VAT and P, & P. (Mail order only)

KIT CONSISTS: WIRE DISTRIBUTION
PENCIL, W-D BOARD, W-D STRIPS, SPARE
SPOOL OF WIRE, IC LEG DEFORMER
COMPREHENSIVE INSTRUCTIONS.

Or for further details please send a S.A.E.
Trade and overseas enquiries welcome.

ZARTRONIX ' Lisn Loy astsere.

METER REPAIRS. Ammeters, voltmeters,
multi-meters, etc., contact: METER RE-
PAIRS, 21 Mount Road, Benfleet, Essex,
887 1HA.

PRINTED GCIRGUITS
and HARDWARE

Readily available supplies of Con-
structors’ hardware, Aluminium
sheet and sections. Printed circuit
boards, top quality for individual
or published designs.

Prompt service.
Send [5p for catalogue.
RAMAR CONSTRUCTOR SERVICES

Masons Road, Stratford on Avon
Warwicks. Tel, 4879

RELAYS, PROGRAMMERS, etc. Send S.A.E.
for list. Mr. D, HIPKIN, 194 Long Drive,
Ruislip, Middx. (01-845 9965).

P.0.B.’s—FAST SERVICE FROM YOUR MASTER
I-6mm glass fibre + | oz copper + solder
varnish £1'35 + 4p/sq.in. (VAT and P, & P.inc.).
100 volt sweep amplifiers, £5* 50 ’VAT and
P. & P. inc.). 10 cpmt PCB with BUSS lines (2-}"\
% 14in.)—DIP and TOS IC ¢to 0:lin. edge conn
adaptors—30p each, 10 up 25p each (add P. & P.
I1Sp). S.A.E. for quantity discounts/specials,
prototype service—circuit design, layouts, assy
and test,

MICRONICS ELECTRONICS ENG. SERVICES
13a Clive Road, Birkdale, Southport, Merseyside,

PR8 4RZ. Tel.: SBouthport (0704) 64936.

BURGLAR ALARM COMPONENTS. White
oblong reed and magnet, 65p palr, minimum
10. Flush circular and magnet, 60p pair, mini-
mum 10. 12V sirens, £4:88. Key Pass switches,
£2:25, All prices inclusive. COLIN WHITELEY,
11 Denbrook Walk, Bradford, W. Yorkshlre,
BD4 0Qs.

BOOKS AND PUBLICATIONS

SIMPLIFIED TV REPAIRS. Full repalr instruc-
tions, individual British sets, £4-50; request
free clrenit diagram. Stamp brings details
unique TV Publications. AUSEPE, 76 Church
Street, Larkhall, Lanarkshire.
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AC125 20p
TTLs by TEXAS C-MOS ICs | OP AMPS ACI8T 299
7400 el ED 1458 AC128 29
T4HOO  0p 7495 50 001 2p 209A ":: P np
74LS00 32p  T4%6 . %0p 4002 21p 3130 100p 3
74500 &p 7497 340p 4006 120p 3140 108p AC176 20p
7401 Wp 74100 1o | 4007 Gt 324 nsp | ACIwTE 20
7402 WP 74104 sOp | 4009 o7 - 2% | ACErx o
7403 1p 74105 80p “on 2ip 3900 700 P
7404 24p 74107 dep | 4012 21p 708 .p | ACwEK 250
T4HO4 0p 74109 p 4013 55p 41 2p AD149 8sp
7405 % 74110 Ssp | 4014 10p 747 70
P | ADISV2 9p
7408 4sp 741 sop | 4015 90p = “
7407 45p 74116 20p | 4018 s4p AF1145  22p
7408 250 74118 wop | 4017 110p AF1I8T  22p
oy 2ol Iom, 1% o5 "% | Unear iCs AF124 36p
7410 21
74H10 n: 4122 ﬁ: 02 1200 AY-1-0212 850p | aF127  ep
7414 mp 74123 7% 4022 120p CA3028A 12p AF139  43p
7412 Wp 74125 700 7 2 CAJD46 L et s
7413 »p 0% 80 4024 5p CA048 750 P
Th4 %p 74128 %p 4025 21p CA3053 5 BC107/B  10p
7418 sp T4 780 4028 220p CA2080 870 | geioap v0p
47 wp 136 alp | 4027 ap CAJ0BSE 250p h
7420 189 T84 asp 4028 152p CA3090AQ 8C109/C 1p
7421 4Qp 7442 00p 4029 120p 1CLB038 400p BCWTS 9
2 27p 74145 s0p | 40X 5% LM3t8N B0 | sCrec 10p
7423 Mo TAT 218 4040 130p LM380N 15p
7423 Bp 74148 173 4042 20p LM38IN wop | BC1ST  11p
M7 40p 74150 155p 4043 100p LM389N 1750 BCIS89 12
7430 Wp 74151 TIp | 446 180p M252 5% | Beweec e
7432 34p 74953 92p 4047 110p MC1310P 200p
T437 e 74154 184p 4049 ssp MC1351P 104p BCI7Y/B 12p
7438 7p 74155 ”p 4050 S4p MC1495 490p BCTE 209
7440 w756 97p 4055 1200 MC1486 o | goe
7401 5p 74157 98p 4055 140p MC3340! 180p
7442 59 74158 180p 4058 1450 MCAa360P 140p BCISZ3 12p
7443 130p 74159 220p 4080 120p MFC4000B 90p BC 184 14p
Tasd V30p 74160 1205 | 4069 “p NES40L e | Bewer  azp
7445 108p 74181 120p o7 29p NESSS 40p b
T446 108p 74162 120p «0r2 29p NE556 90p BC21. 4p
7047 #0p 74183 120p 081 25p NES61 425p BC13  2p
448 p 4164 10p | 4082 29 NES62 2% | gcae 1
7450 200 74185 150p 93 50 NE565 200p
7451 200 74166 1ep 4510 142p NES566 200p BCa78  32p
7453 p 74187 340p 4511 180p NES67 200p BCYTD  20p
T454 20p 7070 250p 4518 140p 2587 00p 8CYT 2
o} 4p
7460 2p 7473 80 4518 140p SG402 275
7470 2p 7474 W0p 4528 130p SNT2710N sap | BDI3Y  esp
7472 2p 115 e 4553 575p SN7273IN 1500 | ao1iz  sep
7473 %o 74178 130p SN76003N 2750 BD135 sp
7474 3T M77 10p 8N76008 2750 ap1e  stp
7475 “p 74180 118p MEMORY SN78013N 175p
7475 p 74181 R4p SN76018 275p BD139 58p
7480 S 74182 sp | PAM SN76023N 178 | gngug  gop
48t 1080 74185 tadp 2102 270p SN76033N zsp | s
7482 asp 74186 995p 212 450p SN76660N 85p P
7483 95p 74150 18%p TAAB2IA 75 BF115 24p
7484 103 74191 Wo0p | ROM Tamms 5% 1 srer 2
7485 130p 74192 130p 2513 8s50p TBA120 7Sp Er -
7486 Mo 74193 130p TBAS41B 200p P
7489 340p T4194 120p TBA651 275p BF178 “0p
7480 S M5 9o | Branded devices ¥g:§“>g :‘;‘;s 8F180  &p
TN s mhee e g1 | o RoATY YARZD wop | BF1B8 p
7493 43p 74198 nap Motorola, TDA2020 400p BFt945 12p
7404 9p 74199 214p | Mullard, etc. ZNaY P | BFiee7 18

BF200  40p TIP&2C  98p 2N3004S 22p VOLTAGE REGULATORS
BF44B8 4p | TIP2955 78p | 2N306  22p (Plastic) Fixed
BF2STB Mp | TS wp | N0 12p A o8 1 Ampl=a)
BFAMI40 Mp | TISeS  :p | aNarvzae 220 sy 7805 130p S5V 7905  200p
e e | v | e mp | WO A ES
BFATO/80 Mp | ZTX0C 16p | 2Nes0w3 34p o se 1oV 7918 200m
BFASY  Mp | ZTxs00 20p | 2Neszr  #Tp 2y 7824 4v 7924 2009
BFABE  40p 2N697 25p 2N487T1  s0p LM309K (TO3, 5V |A. 180p; LM323K (TO3)
3A, 700p; TBAG25B (TOS) 12V 0-5A 120p;
BFX29/30 34p 2N698  Mdp 2N5296  85p 7805 (TO3), 150p; 1468 Dual presel 15V
BFX84/85 0p | 2N708%8 22p | 2NSASV/8 40p 16 pin DL, 300p; LM327N Dual Polarity
BEXB8/7/8 30p N918 43p 2N5459  40p +5V, 12V 100mA 14 pin DIL 2099
Varisble; 723 14 pin DIL aap
BFYSO  18p | 2N930  19p | 2NeoZr  sop LM317 TA 2v-37Y TO220 40p
BFYST  1ep | 2N1312 2% | 2New07  Top
BFYS2 18p | 2N13045 789 | 2N6247  200p OPTO DEV|CE§| - s
BAY3  4sp | 2N130&7 7sp | 2ne2se  140p ookl M o ind
BSX19/20 20p | 2N1813  22p | 2NE292  7T0p ORP12  70p  TI32 Infrared T8¢
BUOS V7%e | 2N1T11 22p | aN128 a7 X1SF - 17Sp  0-2n. Red LED  Wp
DL704 180p  0-2in. Grean LED 20p
BU0A  31sp 1893 32 | N0 10%p D707  189p  0-2in. Amber LED 32p
MJ2955  130p 2N2160  99p INT4Y ”p DL747  2%0p Mounting clips 2
W s | Nz @p | W me I—empmLumieToRS
3 Low
MJE2955 130p | 2N2222 2p | 403812 4sp
MUEMSS s7p | NZ0 1% | 40a91D 855 [ 1ASVTOS e ;:°"':"s
MPF1023 &0 | N2t 32 | woam msp | 1A I0OVTOS e LTS
MPFI0A'S &p | 2N2645  48p | 40594  90p | A 400V Stud "p s' iy 1
MPSADS 37 MN2904A 220 | 40595  97p :g: Aol o i P': 12
agtic P
MPSA12 6% WNWOSA 2w | 6T 06 | grige1a 700V Stua  aap | g g:n 4
MPSASS  37p 24p C106D 4A 400V Plaatic  64p .
MPSUO6 78p | 2N2925RB 9% | TRIACS MCR101 0-5A 15V 1082 0p | 1Bpin  32p
MPSUSE 98 2N29280¥G 2N3525 SA 400V TOS8  120p | 24 pin  S4p
& Plastic 24444 94 800V Piastic 2000 | 25 pin  §op
oc28 19 M 2N5080 0-BA 30V TO92 :
0C3538 79p | 2N53  20p | AMP Voits 2N5064 0-8A200v TOS2 4sp | 40 pin 75
gon M| TR - 31 "» BRIDGE 8A 100v 108p| INSTE 4
A20088 225p 2N3055  8Sp : g ‘zzv RECTL- A 400V 1209 ::ﬁ; :
A20108 22 2NM42  15%p P
TIP29A 5:: Narozs wp | 10 40 soe [ FIERS DIODES s )
BY1
TIe2sC  szp | 2NaTOMS tep | 10 500 v7op | MASOY 3: sy ,’: NG 4p
TIP0A  80p | N30T tep | 15 400 Z06 | gasoov 3op | BYizr  azp| INSHT 10
TPOC  72p | 2N3708/9 14p | 15 500 2200 | 1A GO0V 35p | OAd7 00! 2
TPaA  sep | w73 mop | 4040 wop | SASH e | OAB1 ::: ZENERS
TIPIIC  s8p 2N3019  27p 40869 130p | 2a 200V  48p | OA%O 7 mmw ::
TIP32A  83p 2N3820  50p 3A 600V 70p | OA91 [
v
TiPac  ssp | vz sep | DIAC ARt Tl [ »| OTHER
Ado0v v | OAZ00  p | o
TIP33A  oTp 2NIN66 950 BR100  32p | 6AS0V  98p | OAN2  10p 12%0
TP3A  124p
TIPISA 2439 VAT INCLUSIVE PRICES Add 20p P. & P.
TIPSC 2009 MAIL ORDER ONLY Govt., Colleges orders accepted
TIP3A  2Tp
e »» | TECHNOMATIC LIMITED
TIPA1A  70p
TIPHIC  B4p Tel. 01-204 4333
oo e | 54 Sandhurst Road, London NW9. T3] 01:208 43

AUDIBLY SUPERIOR POWER AMPLIFIER MODULES

A power om; bulli whth CE modules will be audibly comparebile to the very besl amps. commercially
d cast. T.h.d_ le typicatly 0-01% by the use of outpul tripies and

e limit of 18V/us (anty 8¥/us is required tor
the pow . % SIN> 110dB % 120 x 80 X 28mm. s Fully

iy o
protected % 775mV/56k) % IZNI-\‘L’lsz ~3d8 % 14 Vv! 40}

stormers with 120—
CPSY For 2 x CE608 or t x CE1

CPS2 For 2 x CE1004 or 2 or 4 x CE608
CPS3 For 2 x CE1008 £15-85

Power Suppll Featuring high qualtty l’woldnl te
E1004

t“ 55

Power amp, moduie!

CE608 50W r.m.8./80N. 235V 0455
CE100¢ 100W r.m8./40), =35V 11735
CE1008 100W r.m.a./801, £45V  £21-88

H/inks: 50mm #8p: H/duty 100mm £1-50

CRIMSON ELEKTRIK
1 74 STATION ROAD
RATBY, LEICESTER

Al prices inclusive

$.AE. tor full d
To). {8-5) 0533-

CE1008 + Domaestic hsatsink (S0mm}

THE LAST NUT!

DORAM KITS CONTAIN
EVERYTHING DOWN TO

AS FEATURED IN
*SOUND DESIGN™

The
Amazing Mk, 2

MINISONIC

1S HERE
TO STAY

A sound investment
and a pleasure to build,
avallable as a complete kit,
module Kkits, pre-finished metal-
work kit or complete instruments. We
supplied components for the original P.E.
Minisonics, now let us supply yours.

Send S.A.E. for tull price structure.

Kits for the P.E. Sound Synthesiser are still available.

BUY FROM THE SPECIALISTS
TERMS: MAIL ORDER ONLY, C.w.0.
EATON AUDIO

MINIMUM ORDER £1. VAT: Please add
124% to vaiue of order inc. P. & P, unless

P.O. Box 3 (6 Jutland Rise)

St. NEOTS, CAMBS. PE19 3JB

otherwise atated. Cheqques or P.O.s pay-
able to Eston Audio. Orders over £5 free

of & P.. otharwise please add 10p in
the ﬂ.

Practical Electronics June 1977

IDEAL FOR
THE D-I-Y MOTORIST!

£5-70 8% VAT Subject to avaitability
(Order code 991-568)

i

The Dwell Meter permits easy

adjustment of worn or pitted contact breakers, based on the electrical
contact time and not on the mechanical distance between the points.
The improved accuracy obtainable by using this self contained unit,
ensures greater precision than may be obtained using Feeler Gauges.

O'seas orders-—add 15% for P+P. All items offered for sale subject
to the Terms of Business set out in Doram Edition 3 catalogue. price
60p. The Doram Kit brochure is also available. price 25p. Combined
price only 70p which also entitles you to 2x25p vouchers, each one
usable on any order placed to the value of £5.00 or more (ex. VAT).
DORAM ELECTRONICS LTD..
P.0. BOXTR8. WELLINGTON RD.IND. EST.. LEEDS LS12 2UF.

An Electrocomponents Group Company

471



http://www.cvisiontech.com
http://www.cvisiontech.com

» - o
THE m
CAPACITIVE DISCHARGE ELECTRONIC
IGNITION UNIT

THE NEW, HIGHER RELIABILITY VERSION OF THE P.E.
“SCORPIO MK (I'" IS NOW AVAILABLE IN KIT FORMN Our
thousands of satisfied customers report:

More miles per ?allon (customers reports give 10%-25% saving
—letters available)

An increase in overall performance—your 4 cylinder car teels fike
a 6 cylinder

No more cold morning splutters—saves you even more petrol
through much less use of choke.

The price? A snip at only £16-50, fully inclusive of all parts,
Instructions, postage/packing and V.A.T. (ready bult unit
A available—£19-85 fully inclusive)
]

parts to high specification, first quality and brand new

Construct this invaluable accessory, following our easy step by step
Instructions (also available separately, price 30’: post paid). Send
for our free interesting six page brochure—'‘Electronic Ignition—
How it Works'' (8.A.E. Please) to:

ELECTRO SPARES

Dept. P.E., 187a Sheffieid Road, Chesterfield, Derbyshire
S41 7JQ. Telephone: Chesterfield (0246) 36638

G8Czw Digital Frequency Meter

Complete 50MHz
kit £54-00 inc.
VAT, post free
{(U.K)

‘
s
m %,

o,
ﬂl

3

g

: ]
ZN1040E Count/Display 1.C. 810 Hardware and Wire Pack 1-45
Integrated Circuit Pack 9:25 Case, Two-tone p.v.c faced
Displays and Filter Pack 178 steel, punched and lettered
Semiconductor and Diode Pack 2:38 (+95p P. & P.) 5.75
Resistor and Capacitor Pack 2:98 Min BNC Sockets (50 ohm) 0-65
Logic and Display P.C.B.s 4834 Min BNC Plugs (50 ohm) 070
SMHz Crystal 3.45 500MHz Prescaler Kit 178
Transformer 8-0-0V 0-5A SP8631B 500MHz |.C. 89
(+75p P. & P.) 2:48 NE592 Wideband Video Amp 1-43
Switches, Knob, BNC's etc. 415 Hi-Z Buffer Kit 3.62
D.F.M. Reprint {post free) 0-50

G8CZW Digital Voltmeter

Complete kit
£44-30 inc. VAT,
post free (U.K.)

T 4 & "
£ Hardware and Wire Pack 1-20

ZNAT16E 3¢ Digit 1.C. 6-48 Case, Two-tone p.v.c.-faced
Integrated Circuit Pack 5-24 steel, punched and lettered
Displays and Filter Pack 1.18 {+95p P. & P)) 5-15
Semiconductor and Diode Pack 2-60 1.C. Sockets Pack 1-08
Resistor Pack inc. cermets 4-64 Transtormer (+75p P. & P.) 2.4
Capacitor Pack 1-58 5V Reg., 2 Rect., 2,000uF
Logic and Display P.C.B.s 2-05 Cap., Mains SW., Fuse and
Voitage Attenuator Pack 0-68 Hoider 315
Range Switch 6P. 4&-way -3 D.V.M. Reprint (post free} 0:35

Al prices inc. VAT at the standard rate. Please add
20&!‘. & P. for packs. 8.A.E. for full hists.

erseas—Deduct 8% off these prices. approved

@ ELECTRONICS (OLDHAM) LTD.

83 Lees Road, Oldham OL4 1JwW
Tel. 061-624 8812

Electrospares
Electrovalue

A.B.C. Electronics ..
Adam Hall (P.E. Supphes) R on )
Alben Engineering o
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RELAYS

RELAYS., WIDE RANGE OF A.C. and D.C.
RELAYS AVAILABLE from stock, phone or
write in your enquiries.

FT3 NEON FLASH TUBE

High intensity multi turn, high voitage, =
neon glow, discharge flash tube. Desngn =
for ignition nmmg, etc. tl 50. P. & P. &=
25p. 3 for £3°00. P. & P,

MINIATURE RELAYS

=

NI-CAD BATTERIES

Height Width Length

(mm) (mm) (mm)
16AH Metal £3 163 55 27
23AH Plastic Case £4 214 79 27
35AH Metal £6°50 219 75 29
40AH 12V Plastic Case £8 275 80 35

21 WAY SELECTOR SWITCH WITH RESET
COIL. The ingenious electro mechanical device can
be switched up to 21 positions and can be reset from
any position by enerzising the reset coil. 230/240V
a.c. operatlon Unit is mounted on strong chassis,
complete with cover. Price £5'50. P. & P. 75p.

1:25in. Price £7. P. & P, 75p.

&
Sumllar to above approx. |0lb — D

pull £3°50 P, & P. 60p. £ -

UNISELECTOR SWITCHES
4 bank, 25 way 75 ohm.
Coil, 36-48V d.c. operation,
Ex. Naw equipment £4°25,
P. & P, 75p, Total price
inc. VAT £5-40.

MINIATURE UNISELECTOR
12 volt |l-way, 4 bank (3 non-bridging, | homing),
£2°50, p.p. 35p.

NEW HEAVY
SOLENOID.
netic ~ Devices.
operatlon approx, ZOIb pull

DUTY

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-
gra&pf;’y,ewe!dmg, mixing, etc. Price £6

MICRO SWITCH

Sub miniature Burgess Button Type
V.4.T.l. 10 for £2°50. 50 for £10. Post

paid. Sub min Honeywell roller m/s

type 3115m 906¢t, 10for £2°50 post paid.

BF LEVER OPERATED 20amp. C/O. Mfg. by Unimax
USA, 10 for €4, P. & P. 50p (min. order 10).

24 VOLT DC SOLENOIDS

UNIT containing 1 heavy duty solenoid approx. 25Ib
pull | inch travel. Two x approx. IIb pull + inch
travel. 6 X approx. 4oz. pull { inch trave!. One
24 volt d.c., | heavy duty singie make relay. Price
£3:00. Post£l. ABSOLUTE BARGAIN.

VORTEX BLOWER AND VACUUM UNIT
—

Dynamically balanced totally
enclosed 9in rotor with max.
air delivery of 1'5 cubic
metres Per min. Max. static
pressure 600mm W.G. Suc-
tion or blow from 2 side-by-
side 37mm LD. circular
apertures fitted to base of i
unit. Powerful continuously / [ j
rated |15V a.c. motor mounte

on alloy base with fixing faciiitie
Dimensions: length 22cm x width 25cm X height
25cm. These units are ex equipment but have had
minimum use Fuliy tested prior to despatch. Price
£12 + £1-50P. & P.

Suitable transformerfor 230/240Va.c. €6 + £1 P. & P.

INSULATION TESTERS

Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field worlk, constant speed clutch.
Size L.Bin, W.4in, H.6in. weight éIb.
500V, 500 megohms, £40. Post 80p.
1,000V, 1,000MQ, £46. Post 80p.

NEW!

ANl Mail Orders—Callers—Ample Parking
Dept. PEi |, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.

SIEMENS, PLESSEY, Etc. TERISLE S U LT A e GEARED MOTORS

INPUT 230/240Y a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE

200 watt (] amp) inc. AC \ét:lltr;;ter

05 KVA (24 amp) (MAX) £14:00

| KVA {5 amp) (MAX) £18-00

2 KVA (10 amp) (MAX) £30-00

3 KVA (15 amp) (MAX) £38-00

4 KVA (20 amp) (MAX) £60.00
CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS

0-12V/24V at | amp, £2:50 (P. & P. 50p).

0—I5V at | amp + 0-15V at | amp (30V | amp), £2°50
(P. & P, 50p).

25-0-25V at 24 amp, £4°50 (P. & P. 75p g

0-12V/24V 10 amp, £12°35(P. & P.£1"
0-4V/6V/24V[32V at 12 amp, £13 (P. & P £1:50).
0-12V at 20 amp or 0-24V at 10 amp, £12°40 (P. & P.

£1:50).
0 6VII2VII7VII8V/20V at 20 amp, £I4(P & P. £1-50).
0-6V/12V at 20 amp, £11'85(P. & P. £1).

Other types in stock—phone your enquiries.

STROB STROBE!

STROBE!

HY-LIGHT STROBE KIT MK Y

Latest type Xenon white light flash tube. Solid
state timing and triggering circuit. 230/240V
a.c. operation,
Designed for Iarger rooms, halls, etc. Speed
adjustable 1-20 f.p.s. Light output greater
than many (so called 4 Joule) strobes £18.
Post 75p. Specially designed case and reflector
for Hy-Light £8:25. P. &P.£|

XENON FLASHGUN
TUBES

Range available from stock. <
S.A.E. for details.

100 r.p.m. 1151b.in. 10V,

SOHz. 2-8A, single phase, split

capacitor  motor. Immense

power. Continuously rated.

Totally enclosed. Fan cooled insline gearbox.
Length 250 mm. Dia. 135 mm. Spindle dia. 15:5 mm.
Length 145 mm. Ex-equipment tested £12. Post
£1-50. Suitable transformer 230/240V operation
£8. Post 75p.

CITENCO
FHP motor type C 7333/15 220/240 volts AC ISRPM
reversible motor, torque 145 kg gear ratio |44-1
brand new incl, compacitors, our price £14°25.
P. & P.£1-25,

BODINE TYPE N.C.l.
(Type J) 71 r.p.m. torque 10 Ib.in.
Reversible 1/70th h.p.50Hz.
The above precnsuon made

motor is
offered in ‘as new’ condition. Input voitage of motor
115V A.C. Supplied compicte with transformer for
230/240V A.C. input.

Price, either type £6 25.

U.S.A.

Post 75p or less trans-
former £3.75. Post 65p. .

(Type 3) 71 r.p.m. 4 |Ib.ins. 230V a.c. Continuously
rated. eversible. £6:50. Post 75p.

I5 R.P.M.

Type SD48 80 Ib. in. Input 100/200 volt A.C. Length
incl. gearbox 270 mm. Height 135 mm. Width 150
mm. drive shaft 16 mm. Weight 8'5 Kilos, BRAND
NEW, Price £10. Carr. £1.

Suitable transformer for use on 220/240 veoit A.C.
£3'85. Post 50p.

24 R.P.M. 230V a.c. Continuously rated. Mfg. My-
calex. Ex-equip. Fully tested. £3-85. Post 75p.

i R.P.M. 230/240V A.C. SYNCHRONO US!
Ex-equipment. Thoroughly tested and guaranteed.
ONLY £1:50. Post 20p.

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft 40 watt, £7°00 (callers only).

2t 20 watt, £5:00. Post 60p. (For use in
standard bi-pin}. MINI. 12in 8 watt, £1:75.
Post 25p. 9in 6 watt, £1-40. Post 25p.
8in 4 watt, £1:40. Post 25p. Complete ballast
unit and holders for 6in, 9in and 12in tube,
£3.50. Post 40p. Also avmlable for 12V d.c.
operation, £3°50 plus P. & P.

GALVANOMETER

50 micro mirror galvo. Calibrated
50-0-50 and 0—100. Mfe. by Griffin &
George Ltd. Offered at a fra n of
maker’s price, in original ministry
packing. £[12.P. & P. 60p.

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT
S.A.E. (Foolscap) for detaits.

CONTACTOR

mfg by Hendrey Relays type ‘
C2839 220/250 AC ops. Contact 4
4C/O at 20 amp at 440 volts AC v
price £6.00. P. & P, 75p.

RESET COUNTER

230 volt AC 3 digits mfg Veeder Root
type LL/1 441 £1°75. P. & P. 25p.

BIG INCH

Tiny precision buile 3RPM USA motor
size only | X1 100 volt AC op suppl-ed
with resistor for 230 volt AC price £2:00. P. & P.
20p. 4 for £5°00 post paid.

VAT
AT CURRENT RATE MUST BE ADDED
TO ALL ORDERS FOR THE TOTAL
VALUE Of GOODS INCLUDING
POSTAGE UNLESS OTHERWISE
STATED

SERVICE

TRADING CO.

20 R.P.M. 230/240 volt a.c. miniature motor. Price
£1. Post 20p.

PROGRAMME TIMERS

230V operationa.c. ISor 20 r.p.m.
6 cam model £5. Post 60p.

12 cam model £7:50. Post 60p. 74
Also available for SOV operation. Prices as above.

METERS NEW-—90 mm Diameter -3
Type: 65CS D.C. M/C 2,5, 10,20,50amp. &om]
£3. 100 amp £3-25. 20p

Tyoe: 6272 A.C. M/L I, 10, 50 amp. &3, Post 20p.

0-150 volt. A.C. M/1 £3°25 and 300 volt A.C. R/M/!
€3, P. & P. 30p

WHY PAY MORE?!

MULTI RANGE METER. A.C.
2:5-500. D.C. volts 2:5-500 (Sens|
2000Q/V D.C. and A.C)) D.C. cu
0/1/10f100 mA. Ohms range. Sturdy
compact moving coil instrument with
21 ranges, dimensions 120 X 80 X 44 mm.
Weight 0:32 kg. SERVICE TRADING
CO. Price £5°50. Incl. I=ads and batter

Post 50p. (Total price incl. VAT and Post £6'48).

volits

TIME SWITCH

‘Horstmann® Type V Mk. Il Time
switch. 200/250 volt A.C. Two onjtwo
off every 24 hours, at any manually pre-
set time. 30 amp contacts. 36 hour
spring reserve in case of power failure.
Day omitting device, Fitted in heavy
h|gh impact case, w|rh glass observa-
tion window. B o highest Electricity
Board Spec. in | ually tested. Pn:e
£7°75. Post S0p. (Total inc. VAT £8°91)

uperior Quality Precision Made
NEW POWER RHMEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously

rate
I0/25I50/ 100/150/250/500/11¢/1-Slc ohm,

25 WATT

£1-90, Post 2

50 WATT IOO/ZSOISOOIH( ohm. £2:40.

100 WATT |/5/|0/25[50/|00/250/500/|I(/| 5kl2 5k/
3-Sk/5k ohm £3-70. Post 35p.

Black Silver, Skirted knob calibrated in Nos. 1-9
I4in. dia. brass bush. !deal for above 22p each.

Personal callers only. Open Sat.
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The only organ you can build In stages and

tailor to your requirements as you go along
—and at each stage you'll have a fully
working instrument! We haven't got the
@immicks (yet—they're coming soon). but
we have got the most beautiful sounds—
you won't find them on any organ iess than
twice our price. so get our MES50 series
leatiets now! 65p buys the three available so
far.

This high quality Graphic Equaliser will enhance even
the most sophisticated system at a fraction of the cost’
of a ready-made equatiser of equal quality. You can get
all the parts trom us (except woodwork} including drilled
and printed metalwork. Construction details in our
leaflet: 15p.

Play fascinating

games NOW on your

own TV in your own living
room. The kids will think it's
magic when the scores pop up

We stock a wide range of
switches including a really
low-priced high quality
interlocking push-button switch
system, which is extremely
versatile. We've got toggle
switches, slide switches, push
switches, rotary switches—
there are dozens to choose
from, bul it's only a tiny part
of our fantastic range.

A completely seif-contained
pedal unit. 13-note, 2-octave
range, 4 organ stops. It can be
added to any organ! A really
unusual extra is the bass guitar
stop which uses four envelope
shapers to give a reai bass
guitar sound. A must tor the
solo guitarist. Full construction
details in our cataljogue—post
the coupon below now!

on the screen. Lay your bets
——anyone could win—with
Maplin's prices everyone can
win. All parts at remarkably low
prices (1.C. alone £11-99).

Send for our |atest newsletter
for details. All prices include
VAT and P. & P. Complete kit
£24-50.

Please add 35p to kit price tor
copy of constructional detals.

POST THIS COUPON NOW FOR YOUR COPY OF OUR CATALOGUE
PRICE 50p

Please rush me a copy of your 216 page catalogue by return of post.

! enclose 50p, but understand that if | am not completely satisfied | may
return the catalogue to you within 14 days and have my 50p refunded
immediately.

NAME

AOORESS
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