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WATFORD ELECTRONICS

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

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS" OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p* TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE.

MINIMUM ORDER €2.00 PLEASE.

74194 105
74195 95
74196
74197
74198

VAT Export orders no VAT, Appiicable to U.K. Customears only. Unless stated otharwisae. all prices
are exciusive of VAT, Please add 8% 10 devices marked #. To tha rest add 12}%.

s to visit us. We are situated behind Watford Football
tation: Watford High Street. Open Monday to Saturday
9.00 am — 6.00 pm. Ample Free Car Parking space available.

We stock many more items. It pa

Ground. Nearest Underground/B

b3

POLYESTER CAPACITORS: Axlal iead type. (Vaiues are in uF)

400v: 0001, 0.0015, 0.0022. 0.0033 8p;

0.033. 10p; 0.047. 0.068 14p;

160v: 0.039, 0.15, 0.22 13p; 0.33. 0.47 22p; 0.68, 1.0 29p;
DUBILIER: 1000V: 0.01.0.015 16p;

0.022 18p; 0047 16p; 0.134p;

0.0047. 0.0068, 0.01, 0.015. 0.018 9p; 0.022.
0.1018p; 0.15. 0.22 22p; 0.33. 0.47 39p; 0.68 4Sp.
1.5 33p; 2.2 38p; 4.7 47p.

Q.47 43p.

POLYESTER RADIAL LEAD (Vaiues in uF) 250V:
0-01.0-015 6p; 0-022. 0-027 7p; 00
0-22.0-33 14p; 0-47 16p; 0-68 20p; 1-0 24p; 1-5 27p; 2-2 31p.

FEED THROUGH

33,0-047.0-068,0-1 8p; 0-15 12p; |CAPACITORS

100uF 350V 8p

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in uF}

63v: 047 10.15 22 25 33. 4

7. 6.8. 810, 15, 22 9p; 47, 32. 50 12p; 63, 100 27p;

60V: ].0 7p; 50. 100, 220 26p; 470 50p; 1000, 2200 68p; 40V: 22, 33 9’); 100 12‘1; 3300
62p; 4700 64p; 35V: 10. 33 7p; 330, 4/0 32?6 1000 49p; 25v: 10, 22, 47 6p; B8O, 100. 160

88; 220, 250 13p; 470. 640 25p; 1000 270: 1
10, 40, 47, 68

0 30p: 2200 41p: 3300 52p; 4700 54p; 16V:

7p; 100, 125 8p: 330, 470 16p; 1000, 1500 20p; 2200 34p;10V: 4, 100 6p;

640 10p; 1000 14

P.
TAG-END TYPE: 70V: 2000 98p; 4700 121p; 50V: 3000 75p; 40V: 4000 70p; 2500 65p;
25v: 4700 48p; 2000 37p; 40v: 2000 + 2000 95p; 325V:200 + 100 + 50 + 100 130p.

TANTALUM BEAD CAPACITORS
35v: 01.F 022 033 047. 068
10 224F 33 47 68 25V: 1.5 10
20V: 1.5 16V: 10uF 13p each
47,100 40p. 10V: 22pF, 33,47 6V:
47,68, 100, 3V: 68, 100uF. 20p each

POTENTIOMETERS (AB or EGEN)
Carbon Track, }W Log & §W Linear values
5000, 1K & 2K (iin oniy). Singie 26p
5K 2MQ single gang 26p
5K(1-2MQ single gang D/P switch 55p
5K0-2M0 dual gang stereo 70p

MYLAR FILM CAPACITORS

100V:0001 0002 0005 0014F  Sp
G015 002 004, 0.05.0056,F 7
O1uF 01502 9p 50V:047%  11p

CERAMIC CAPACITORS: 50V

0 SpF 1o 10nF 3p each
18nF 22nF 33nF. 8 7nF 4p each
014" 6p

SLIDER POTENTIOMETERS

0 25W log and linear valuas 60mm
5K0-500KQ single gang
10K0-500K Q) dual gang

Selt Suck Graduated Bezets

POLYSTYRENE CAPACITORS
10pF to InF 8p; 1 5nF to 47nF 10p,

SILVER MICA (Values n pFl 3-3. 4-7
68 10 12 18 22 33 47 50.68, 75
B2 85 100.120. 150, 220 9p sach
250 300 330 360.330,600.820 165 each
1000 1800. 2000. 2200 20p sach

PRESET POTENTIOMETERS

Vertical & Horizonta!

0-1W 500 5MQ0 Miniature 8p
0-25W 1000—3-3M0 Horz 10p
0-25W 2000}  4-7MQ Vent 10p

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

MINIATURE TYPE TRIMMERS
25 6pF 3 10pF 10-40pF 22p
5 25pF 5 45pF 60pf, 88pF 30p

RESISTORS - Ere make 5% Carbon
Miniature  High  Stability. Low naise

RANGE VAL 199 100

oPTo
ELECTRONICS #
LEDs - clip

T1L209 Red

211 Grn

TIL212 Yellow

THO

2" Red

2" Yeliow Graen
0cP70

ORP12

2N5777

7 Seg Displays
TIL312CAn 3" 125
TL313CCth 3" 125
TIL321 CAn 5™ 130
TIL322CChS" 130
DL704 C Cth 99
DL707 CA 99
DL747CA 180
FND 357 140
LED 34 digit 975
LCD 4 digit a7s

995
4412F 1650
4412F1380
4415F 795
4415v 795
4419
4422
4433
4435

LINEAR IC'S

709C 14 pin
710%
741C# 8 pin
747C

748C

753

810
8038CCw
AY-1-0212
AY-1-1313
AY-1-5051
AY-1-6721/6
AY-3-8500%
AY-3-8710%
AY-5-1224A

MC1310
MC1312PQ
MC1458
MC1496
MC14433L
MC1710CG
MC3401
MC3340P
MC3360P
MFC40008B
MFC6040%
MK50253%
MK50362
MM2102-2 190
MM2112-2N# 310
NE518A 210
29
60
325
410

ROM2513#
$G3402
SN72733N
SN76003N
SN76013N

TLOB4CPw
UaA170
ZN414
ZN424

1W2-20-4 M €24 1.5p 1P
W 2.:20-4 7TM E12 2p 1.5p
W 2:20-10M €12 5p 4ap
2% Metal Fim 10Q-1MQ 6p 4ap
1% Metal Fim 50 1M 8p

100 . pnce applies to Resistors of each type
not mixed values.

COMPRESSION TRIMMERS
3 40pF 10 80pF 25-190pF 25p
100 500pF t1250pF 38p

PE String ENSEMBLE
Components now available.

JACK PLUGS

SOCKETS

Screened Plastic

2.5mm
3.5mm

MONO
STEREO

moulded in line
with couplers
break 11

contacts
20p
24p

DIN PLUGS | SOCKETS

2 PIN Loudspeaker
3.4 5 Pin Audio 13p 8p

Push 1 Make 15p
ROCKER (white) 10A 250V

CO-AXIAL(TV) 14p 14p

SP changeover centra oft

PHONO
assorted colours 9p
Metal Screaned

ROCKER: Hiyminated lwhite}
Lights when on: 3A 240V

BANANA 4mm
2mm
Tmm
WANDER 3mm

SWITCHES #

TOGGLE 24 250V
SPST 26p
DPDT 35p
4 ole on/otf S8p
SUB-MIN TOGGLE
SP changeover 59p
SPST anatt 54p
DPDT 6 tags 78p
DPDT Centre ot 92p
DPDT Biased 1150
SLIDE 250V:

1A DPD™ 14p
14 DP clover 16p
}A DPOT 13p
4 pole clover 24p
PUSH BUTTON
Spring loaded

SPST on/oft 55p
SPDT c/uver 85p
DPDT 6 Tag B85p

SWITCHES # Minlature Non-Locking

Push to Braak 26p

28p

ROCKER: {black) on/oft 10A 250V 23p

52p

ROTARY: {ADJUSTABLE STOP} 1 pole / 212
way  2p0/2-6W  3p/2-4W  4p/2-3W  a1p
ROTARY: Mains 250V AC. 4 Amp 42p

8 pin 10p; 14 pin 12p; 16

DIL SOCKETS# {Low Profile ~ Taxas)

pin 13p; 18 pin 20p;

20 pin 26p; 24 pin 30p; 28 pin 42p; 40 pin 58p.

TANK
BATTLE

Build this fantastic TV
GAME with realistic battle
sounds — Steerable Tanks —
Controllable Shell trajectory
and Minefields to avoid.

A really exciting and skilful
game simply constructed
with our easy to follow
instructions.

IC AY-3-8710 £9.78%
Basic Kit fjust add controls)
Price: Only £17.98%
{p&p 30p}

Complete Kit incl. cases & controls
Price: Only £24.30%
(p&p 30p)

RHYTHM
GENERATOR

Build this PE (Jan. "78) Easi-
build Low cost Rhythm Gen-
erator. We are the sole sup-
pliers of the complete Kit
including the case, pre-
drilled printed front panel
and the printed Circuit
Boards.

Complete Kit price incl. VAT
£49.95 only. P & P £1.10
insured. Ready Built Units
available in limited quan-
tities at £65.00 plus P & P.
Send S.A.E. for descriptive
leaflet.

DALO ETCH

Resist  Pen

Spare Tip 75pw

COPPER

BOARDSY

Fibre Glass

Single Sided

6x 6 75p

6x12 130¢
SARBP

VOLTAGE#»
REGULATORS
723C 45p
TBAB258 95p
TO3 Can +Ve
1A 5v 140p
1412V 145p
1A18v  145p
JA 18V 150p
LM323K  826p
1A- 5V  220p
1a—12V 220p
Plastic + Ve
1A: 5V, 12V, 15V,
18V. 24V 99p each
0.)A: 5V, 6V, 8v,
12V, 15V 51p each
Ptastic Ve
0.5A: 5v, 6V, 8V
12V, 15V. 95p pach
LM320-12  145p
155p
145p
240p
240p
LM327N  260p

8x10 10p

NN= o = Sttt
POVOVLOVWIR=OVWOVOWRLNO=Y

e

BU208%
E€5567

MJ491 %
MJ2955%
MJE340%
MJE370
MJE371
MJES20
MJES21

MPF102
MPF103
MPF104
MPE105
MPF106
MPF107
MPSAQS
MPSAO6
MPSAS55
MPSAB6
MPSA70

MPSUO5
MPSUO06

MPSUS5
MPSU56

MDB001#158

MJE2955# 11
MJE3055# 80
30

34
MPSUO2#
MPSUS2%

MPU13t4 39

225
65

10

160
120
45
55
60
45
65

2N2221
2N2297
2N2368
2N2476

2N2784
2N2846
2N2894

2N3252

2N2219A% 22
2N2220A% 26
23
2N2222% 20
45
2N2303% 45
21
2N2369% 15
125
2N2483% 28
2N2484% 30
2N2646% 48
551
140
30
2N2904A% 22

2N,
2N,
2N
2N

2N4859
2N5135
| 2N5136
2N5138
2N5179%
2N5180w
2NS191%
2N5305%
2N5457

40673% 68
Matched
Pair
u1Oplextra;
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CONSTRUCTIONAL PROJECTS

P.E. TV GAME CENTRE—1

Ten ball games and four motorcycle games in colour 810
GENERAL PURPOSE TIMER by M. Plant

An accurate wide range timer with both audio and visual alarms 826
STRING ENSEMBLE—5 by A. J. Boothman

Cabinet construction 834
DIMWIT by M. J: Carter

A bedside lamp that can be simply switch programmed 842
C.R.O. LOGIC MONITOR GENERATOR by R. Derry

Serially displays logic states of i.c.s under test 838

GENERAL FEATURES

INGENUITY UNLIMITED .
Prom programmer—Radio Control Servo Tester—Overflow Indicator 832

TOMORROW'’S BROADCASTING by Dr. Boris Townsend

AudiofVisual projections 854
SEMICONDUCTOR UPDATE by R. W. Coles

A look at some recently released devices 860

NEWS AND COMMENT

EDITORIAL 809
MARKET PLACE

Interesting new products 817
SPACEWATCH by Frank W. Hyde

Soviet activity, Salyut mission, Future plans, Black hole?, Comets 820
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 825
NEWS BRIEFS IERE Conference—Sony Launch Betamax 846
Compilers for Micros, Laser for Nasa, Card Counting, Automated Blinds, Standards 852
INVENTORS COMPETITION

Last chance to win financial backing and a 'scope for your ideas 850
READOUT

A selection of readers’ letters 853

Our August issue will be on sale Friday, 14 July 1978
(for details of contents see page 849)

© IPC Magazines Limited 1978. Copyright in all drawing';s. photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All
reasonable precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to
readers are reliable. We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices
quoted are those current as we go to press.
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- 1 - 41 SCREENED MINIATURES T ~BRIDGE RECTIFIERS.
Ref mA Volts £ PaP | so H.gh Quality Metal Oxide 50V 50A €2-00
238 200 1:99  0°55] 2.5% fw Resistors. 200v 2A £0-45
212 1A, 1A 2.5 0-78 150 fixed Value Capachtors 400v 2A £0.55
A 13100 2:14  0-38] 10 Read Switch. 200v 4A £0-65
ALL EX-STOCK—SAME DAY DESPATCH. VAT 8°, |23 330.3% 03.0 135 03| 30 Wi Weuno Resistors, | 400V 4A  £080
o fam e o 13 0n me wy . e
. . 2 assorted Presets. tOA®
1% BAMARY 220240 vOLTS © Prim 22012408 Sac 07 152020307 | 3y 20m: 200 TP io0L S el SRTTTEStrins: YAT1ZA e op At
i Py 15\/_&’15 R th 214 300, 300  0-2C, 0-20 2:56  0:78 | Hardware pk. bolts, nuts,
Amps 1 or V available by cor | 221 700'(DC) 20-12-0-12-20  3-41  0-78| washers, insulators 70p + | Audio Kit 25W . 25w Complete
Ref 12y v £ P & P [ nection to appropriate taps. 206 A, 1A 0-15-20-0-15-20 4:63 0-96| 12}% P &P 40p. with instructions £35.50, Teak cab
111 05 025 220 0-45 Ref Amps £ P& P | 203 500,500 0-15-27-0-15-27 3-99 0:96 mounting hardware £14.50
213 10 05 2-64 0-78 12 0-5 2-64 078 204 1A, 1A 0-15-27-0-15.27 539 0-96| 12 way Grelco heavy black | P& P£1 73 VAT 12}%
n 2 1 3.61 0-78 79 10 3-57 0-96 $112500 12-15-20-24-30 2-84 0-78| plastic terminal block 35p -
18 4 2 40 0:96 3 2:0 527 096 239 50 12-0-12 199 0.38) P&P15p. Magnetic to Ceramic. Cannd%e
70 6 3 5-35 096 20 30 620 114 = Fuse holder 1}" completely | Gonvertor operating voltages 2i
108 8 ¢ e 114 21 40 7-44 114 MINI-MULTIMETER enclosed intemal screw con- | 45Y only £3.50
72 10 5 7-61 1-14 51 5-0 837 1:32  [BC-1000V AC-1000V DC-100mA Res-150k0 | nection 25p P& P 15p. VAT 124% P & P 35p.
‘:g 1"3’ g ‘: ;: ;gg 1;; g g ‘:;2, :;z 100001V Bargain €586\P & P62p VAT8% | 2, Fuse boards ~ 2 open 11
15 20 1 1318 2-08 8 100 13-33 1.8¢ | 20,000 ohm/V Multimeter, mirror scale. Ranges | fuse _holders 23" x 3" 30p
0 9 8 P& P 15p.
187 30 15 17:08 2-08 aC/DC 10 1000VM DC curgsn(s 50* 2501* TRANSFORMERS
226 60 30 26-82 A esistance to ohoms. x
= Prim 22012400 See 020 30 404850y | 1109 PEP £1:05 VAT 8% REW HANCE RIGH s
0 VOLT RANGE 2 86 Qre H QUALITY TRANSFORME RS (Limited Stocks)
Prim 220/240\, Sec 0-20-25-33-40-50v | 24V-0-24V or 30V- 0-30V available by con- TEST METERS
20V-0-20V or 25V-0-25V available by con-| NECtion to appropriate taps. U4315 Budgel Meter 20KQ/V DC 2K/IVAG | 4000 0o 0o 2 oho §45 | [BE1 Prim o0.120,
nection 1o appropriate taps. 1000V AC/DC 2-5A AC/DC 500K res, in robust 45 10 give 1147 1.48 0-120v (120 or
Ref Amps £ P&P 7;‘ ‘6"':‘ £ P_" P | steet case and leads £15-85. 36-0-3” AA 1390 1.84 240V) Sec 24V 10A
102 05 3a o | A o A 9% |Bx505Sanwa£3368  MM5 £26.10 S 1674 2 | |55 PaPeIee
103 10 57 096 | 499 2-0 1-60 114 | AVO8 £77110 17169 £32:50 | 537 50w, 64 2077 2-30 | | 7559. 250-0-250v,
104 20 698 114 o 8 1o o AVOT1 £€31.10  DA116 digita) £100-00 16-3V, 12 9.0-12-9V)
102 30 145 13 |12 “o 1223 182 |avors £4250  Megger BM7 PLUG IN SAVE BATTERIES |£6:50 P& P 90p
106 “0 1070 150 o % 13455 LR TREM272 £60.70 Battery  £42.50 Ay, g P
107 60 462 164 120 o 15.88 S wee Megger £64.00 | 3300 fits into 13A socket 6-7, BE3 100V line to
118 8.0 1705 2-08 121 8.0 2015 oA Full range of AVO's, Megger’s and Cases. 5-9V 300mA multiplug outlet £3.30 | | " 790w £2-08
119 10-0 21-70 0A 122 ,g.o 2403 0A [ Dscp"m 0"2 5.,1%\,20,\,'%%, (5100(;,) ) S‘ar::ﬁler:fg guZl.egl“oomA i | P & P 66p
N 189 12-0 2713 oA anges volts 1000V -
p?qﬂ?zso;zs4%'§§g'|2&53&&%&5‘2[’) { curront TmA, 2.6, 10, 80, 100. 500, 1 amp. AC VAT 124% P & P 65p BE4 0-120V x 2
Ref A (Walls) PaP 10V, 100, 3 ohmic ranges to 10M ohms. DECS SOLDERLESS (120V or 240) Screen
07° 20 &40 0-79 AUTO TRANSFORMERS 10,000V DC 1000— AC Safety cut out £40-00. BREAD-BOARDING sec 9-0-9V 1A
149 60 620 096 | Rel VA{walls) Voits £ Pa&P P & P £1.15. VAT 8%. S Dec 70 contacts c19g | [E240PHPTIP
150 100 713 114 | M3 15 0-115-210-240 248 071 | 1SOLATOR 1KVA 240V to 240V enclosed st le 2 €363 BES 15W matching
151 200 116 1°50 64 75 0-115-210-240 395 096 | terminal connection Special Offer @ £18 £399 rans. sec 150 suit
152 250 1279 1-8¢ 4 150 0-115-200-220-240 5-35 0°96 | Carriage £2-75. Ref BET. £6.99 EL89 £1-50 P & P
153 350 1628 1.84 67 500 0-115-200-220-240 10-99 1-64 VAT % P & P 40p 30p
154 500 1915 2-15 84 1000 0-115-200-220-240 18-76 2-08 ELECTRONIC CONSTRUCTION KIT
155 750 29-06 0A 93 1500 0-115-200-220-240 23-35 OA | 10 projects (including electronic organ). No | ANTEX SOLDERING IRONS | | .cq ony 0220 sec
156 1000 3720 0A 95 2000 0-115-200-220-240 34-82 OA | soldering.needed £7 29. VAT 8% P & 70p 15w £375 18w £3.75 4500V. 10 M A £4.50
157 1500 4560 0A 73 3000 0-115-200-220-240 48:00 OA 25W  £395 Stand £140 | | Faret00
L s 5480 oA PANEL METERS P& P 46p VAT 8%. . 30 aon
159 3000 79-05 0A = € o g
R 3 . CASED AUTO TRANSFORMERS |, " STEREQ FM TUNER WITH Isolators  200VA
Pisase specify 115 or 240V required 240V cable in & 115V USA 2 pin outlet |2 &gggﬁA i &gggﬁA o o PHASE-LOCK LOOP £4.20 P & P 86p
HIGH VOLTAGE MAINS A Ty s Ref | 01mA 550 0-1lmA 840 g5 4 Pre-selected stations, varicap tun- | | Ret 62 240-240
ISOLATING i b= MIW ! 050y 550 0-50V 840 P | ing. switched AFCLED Beacon | | isolators ~ 250VA
Prim 200/220V or 400/440V 200 9-92 1-45 cew | 0-100uA 580 0-100uA 670 VATE% £20.45 €520 P & P 96p
ye  SegloonoVorzooizeov | oo Nl SR gow | VU Indicator Panel 48 x 46 250uA FSD R IIL2{RaBs Pap:
a e
: ! 500 1573 164 6IW ) £2.60 H Q
& 243 S 12 2 e s 83 (VU Indicator Edgo B4x 14 260pA FSZD Barrie Electronics Ltd.
1000 250 3565 0A : s 60
550 ke g on |1 2802 oa S ey et TATTT Pioasw s VAT 3, THE MINORIES, LONDON EC3N 1B8J
= = . a“:e'"- P. PE1 TELEPHONE: 01488 3316/7/8
ur wide range of transiormers are too numerous to tisi, please cail {open 9am-5pm Mon-Fri) or send your requirements. NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL §T

Electrosil & semiconductor stockists. Panef, Multi Meters, Audio accessories, send 15p stamps for lists.

#. MIGHTY MIDGETS

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.
PHONE 01-672 3137/672 9080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS M I N I A T U R E

e - . | SOLDERING
IRONS -

ULTRA QUALITY HIGH POWER ACCESSORIES

TD500

New D.C. Coupled Design RE;l;r:\lL P\BICE PUeSx]t.?aGE
AMPLIFIERS ; (A TEalecl b
Featuring 18 WATT {RON inc. No. 20 BIT £€3-78 22p__
Electrosnlc Short Open and Thermal Overload Protection. SPARE BITS 44p —
Brief 9 -~
,np'ﬁ' Sepnescnivhy 0:775 v. R.M.S. (0.D.B.) at 25K Ohms. STANDS £3-25 | 65p
Hum-snd. Nofso100 48 Reiaive 1ol output. SOLDER: SAVBIT 20’ 52p %
T.H.D. at full 0-1%. P ’
1.0, 500 300w info 2 Obms. 10 26p 4p
220w into 4 Ohms. LOWMELT 10’ 65p gp
Slze 7” x 9” x 1} 140W into 8 Ohms. . T T s = 2323 s BIT 88 5
;?ge;?;unnl:go%val?‘(:o‘Ohms- . e e i 1.C. DESOLDERING P P
Posol rorpiy Be. 100 . N 1181 BIT Si1ZES: No.19 (1-5mm) No. 20 (3 mm)

Power supply P.S. 150 .. % . 4
D. 150

50 Verslon 60W fnto 8 Ohms o . e o s £17:75
S¥ x 27 40W Inlo 15 Ohms

Power suppiles P.S. 60 .. - £15°25
Note—P.S. 300 will drlve 2 7.D. 150 nmnllﬂers.

All output ratings are R.M.S. continuous sine wave output.

No. 21 (45 mm) No. 22 (6 mm)

T
From your Local Dealer or Direct from Manufacturers

S:R BREWSTER [’

TUAC LTD., (PE78), 119 CHARLMONT ROAD, LONDON SW17 9AB. 86-88 Unlon St ‘ plym th PL] 3HG
Send stamp for our free 28 page catalogue of LIGHTING & AMPLIFIER MODULES, etc. Te|: 0752650” TR ADE E NQU' R'Es WELCOME

TO ORDER BY POST
Make cheques/P.0.s payable to TUAC LTD. (PE78), or quote Access/Barclay Card No.
(We accept holders phone orders 01-672 9080.)
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LOOK!Here’showyou
master electronics

the praCtlcal Way 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
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of
every course.

-

?%'

4
" . ' + i 2
1 Build an 2 Read, drawand 3 Carry out over
oscilloscope understand 40 experiments

As the first stage of your training, you 3 ) d . b . ! Y
actually build your own Cathode ray C]-ICU]-t lagrams On aS]-C CIICUItS
oscilloscope! This is no toy, but a test In a short time you will be able to We show you how to conduct
instrument that you wlll need not only read and draw circuit diagrams, under- experiments on a wide varlety of different
for the course's practical experiments, but stand the very fundamentals of television, circuits and turn the information gained
also later if you decide to develop your radio, computers and countless other into a working knowledge of testing,
knowledge and enter the profession. It electronic devices and their servicing servicing and maintaining all types of
remains your property and represents a procedures. electronic equipment, radio, t.v. etc.

very large saving over buying a similar
piece of essential equipment.

All students enrolling in our courses receive
a free circuit board originating from a
computer and containing many different
components that can be used in experiments
and provide an excellent example of current
electronic practice.

To find out more about how to learn electronics in a new, exciting and absorbing way, just
clip the coupon for a free colour brochure and full details of enrolment.

British National Radio & Electronic School i

P.O. Box 156, Jersey, Channel Islands.
NAMRE: e 3o s P« o o L R LI I W S P B I

&
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25p UK/BFPO Postage.

enquiries please. MINIM

GREENWELD

443 Milbrook Road Southampton
S0O1 AHX  Tel:(O703) 772501

All prices quoted include VAT. Add
Most orders
despatched on day of receipt. SAE with
UM ORDER

from schaols, etc. {Minimum jnvoice

charge £5). Elpon/Wholesale enquiries
[l le list now

for bona- f|de traders. Surplus com-

4006 8p; 4007 9p; 1250V 1A, 10p;
1250V 1.5A, 12p; 50V 3A 10p;
100V 3A, 12p; 400V 3A. 15p; 200V
10A stud, 40p; 400V 10A stud, 48p.
Bridge Rectifiers.

50V 1A 26p; 200V 1A 32p; 400V 1A
36p; 100V 2A 48p; 400V 2A 58p;
100V 4A 65p; 400V 4A 80p; 100V
6A 74p; 400V 6A 98p.

400mW Zeners 2V 7 to 36V, 10p
each. 1.3W Zeners 3v3-200V, 20p.
19% watt zeners from 4V3 to 200V

p.
OA815p; OA91, 8p; 1N4148, 4p.

SCR's

0.8A 60v  TO92 35p
1A 400v  TOS 60p
4A 200V T0220 52p
4A 400v 70220 70p
6A 200v 10220 56p
B8A 400V TO220 75p
6A 400V TO66 80p
10A 100v 70220 82p
10A 200v  TO220 87p
10A 400v 70220 120p
10A 600v  TO220 148p
Triacs

6A 400v  T0220 98p
8A 600v 710220 135p
15A 200v  TO220 135p
16A 400v Stud 220p

TRANSISTORS

ACI27 18p BAY56 40p
AC128 18p BCSAB lﬂu ocP 120p
AC176 18p BCYT0 15p TIP4tA 56p
AC187 20p BCY?Y 15p TIP&2A 66p

ACt88 20p BCY72 14p TIP2956 86p

AD149 70p 80131 38p  TIP3055 42p
AD1B1 40p B0132 40p TIS&) 35p
ADY62 40p 80133 48p 2N2648 60p
AF279 75p 80137 40p  2N2905 21p
8C107 12p BO138 40p 2N2926 12p
BC108 10p BOD139 42p  2N3053 28p
BC108C 12p BOD140 44p  2N3054 52p
BC109 12p BF173  20p  2N3055 50p
BC109C 15p BF181  30p  2N3442 130p
BC147 10p BF194 10p 2N3702 . 1op
BC146 10p BF195 10p 2N3703 10p
BC149 10p BF196 10p  2N3704 10p
BC157 10p BF197 12p  2N3705 10
BCI5S8 10p BF200 28p 2N3706 10p
BCI5S9 10p BFR39 24p  2N3708 10p
BC182 12p BFA79  26p  2N3710 10p
8C183 12p BFX29 22p  2N3B1S 28p
BC184 12p BFX48 32p  2N3904 15p
80212 1ap BFXBa 22p  2N390B 15p
BC213 1ap BFX88 22p  2NBO27 §5p
BC214 14p  BFYS0 18p  2NBO28 60p
BC441 32p BFYS! 18p 40673 65p
BC4B1 32p BFY52 18p

BC547 10p BAY39 40p

74 Series TTL

7400 12p 7447  84p 7410, 370
7401 14p 7450  15p 74121 6p
7402 145 7451 18p 74122 51p
7304 17p 7453 1p 74123 64p
7405 23p 7458  14p 74132 56p
7406 28p 7480  VAp 74141 63p
7408 14p 7472 299 74150 173p
7410 14p 7473 23 74151 19
7413 28p 7474 29p 74154 1349
7414 62p 7475  51p 74155 13
7420 14p 7476 29p 74157 66p
7427 36p 7483 81p 74159 200p
7430 12p 7485 132p 74164 126p
7432 28p 7486  40p 74174 110p
7437 36p 7490  46p . 74179 120p
7438 36p 7491 75 74180 1209
7440 15p 7492 52p 74190 188p

7442 65p 7483 52 74191 158p

7445  88p 7495  T3p 74192 120p
7436 B8p 7496 85 74193 120p
C-MOS 74367 120p
4000 18p 4018  Bdp 4054 100p
4001 18p 4022  90p 4055 t10p
4002 18p 4023  18p 4080 96p
4007 18p 4024 B4 4071 18p
4011 18p 4027  48p 4080 18p
4012 48p 4028 78 4510 1320
4013  48p 4040 110p 4511 212p
4016 48p 4047  TBp 4528 124p
4017. 84p 4049  48p 4588 256p

LINEAR & MISCIC's

741 25p. *MC3302 Quad comp
120p. 555 40p. *710 diff comp
(TO99} 40p. 556 100p. *7105 LED
digit driver 8 for £1. LM380 100p.
®*ZN1034E Precision timer £2.25.
LM301 30p. °SLD2128 Dual 128 bit
static shift register £1.50.

*Supplied with data. If requested.

VALUE £1. Official orders accepted ponents always wanted.
SEMICONDUCTORS
Diodes; 1N4001/2 5p; 4004/5 7p; 1 977/8

CATALOGUE

48 BIG pages packed with over 4,000
items, many of them illustrated.
Discount vouchers worth 50p. PRICE
30p + 15p post. {Overseas send 60p
surface or £1 airmail.) Also included is
our current Bargain List. Send SAE for
pargain list aione.

BUY A COMPLETE
RANGE OF
COMPONENTS AND
THESE PACKS WILL
HELP YOU

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

* SAVE ON MONEY—B8ulk buying
means lowest prices—just
compare with others!

* HAVE THE RIGHT PART—No
guesswork or Ssubstitution
necessary!

ALL PACKS CONTAIN FULL SPEC, BRAND
NEW. MARKED DEVICES— SENT 8Y
RETURN OF POST. VAT INCLUSIVE
PRICES.

KOO1 50V ceramic plate capacitors. 5%. 10
%’a%asch value 22pF to 1000pF. Total 210.

K002 Extended range, 22pF to O-1pf. 330
values £4-90
K003 Polyester capacitors, 10 each of these
values: O- 01 0-015, 0 022, 0-033, 0-047,
0-068, 0-1, 0-15, 022, 0-33, 0-47uf. 110
alto(?aelher for £4.75
Mylar capacitors, min 100V 1\6)9 10

each all values from 1000pF to 10,000pf.
Total 130 for £3-75
K005 Polystyrene capacitors. 10 each value

om 10pF to 10,000pF, E12 series 5%
|50V Total 370 for £12- 30
KDO6 Tantalum bead capacuors. 10 each of
the lollowln 0 1 0 0 22, 0-33.0.47,
0-68, all 35V 10/25
15/16 22/16 33/10 47/6 100/3 Total 170
tants for £14-2
K007 Eleclmlyuc acitors 25V working.
small phys-cal size ngach of these popular
values: 1, 2:2, 4.7,10, 22, 47, 100pF. Totai
70 for £3.50
KOOB Extended range, as above, also includ-
:éwggzzo, 470 and 1000pf. Total 100 for

-90

K021 Miniature carbon film 6% resistors,
CR25 or similar. 10 of each value from 10R
to 1M, E12 series. Total 610 resistors, £6-00
K022 Extended range, total B850 resistors
from 1R to 10M £8-30

K041 Zener diodes, 400mwW 5% BZY88, etc.
10 of each value from 27V to 36V. E24
series. Total 280 for £15-30

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

PC ETCHING KIT MK i1
Now contains 200 sq. Ins. copper ctad board,
1lb. Ferric Chloride. DALO etch-resist pen,
abrasive Cleaner, two miniature drill bits,
etching dish and instructions. £3-90

CALCULATOR CHIP
Type C500 by G1. 4 function + constant. 8
digit. Muitiplexed output for simple keyboard
interfacing. 24 pin DIL. With comprehensive
data + socket £1.50

DARLINGTON COMP PAIR
BD696A and BD696A—45V BA T0W
plastic powerll gain 750 @ 4A. PNP-NPN
pair £1.50

VERO OFFCUTS
Pack A, AllO-1" Pack B, AllO-15"
Pack C, Mixed Pack D, ail O- 1" Plain
Each pack contalns 7 or 8 pieces with a total
area of 100 sq. In. Each pack is £1-30. Also
available by weight. 11b £4-20, 10ib £32.50.
17 x 33" Strips: O l €2 23 10for £15

6

0 I Plaln £1.83

EDGE CONNECTORS
Speciat purchase of these O- 17 pitch double-
sided goid-plated connectors enables us to
offer them at less than one-third of their
original list price!

18 wa 4‘|p, 21 way 47p; 32 way 72p; 40
way 90p; 49 way 11 1p.

DIGITAL VOLTMETER/THERMOMETER KIT

TRIAC BARGAINS

400V Plastic Case

.anp"bf’lll.li-i._ 3A 68p
Based on the 7106 single | 6.5A with trigger 86p
IC 3} digit DV.M. the| 8A 85p
Kit contains a PCB. re- | 12A 90p
sistors. capacitors. pre- 16A 113p

sets. I.C. and 0.5" liquid | 20A 178p
crystal display. Com-| 2B6A 205p
ponents are also included | SCR (C106D} SA/400v S4p
to enable the basic Dv.M. | Diac 23p

kit to be modified to

a Digital Thermometer
using a single transistor

as the sensor,

ONLY £23.75 4 x 558 £1.08
4 x 2N3055 £1.19
6 x 741 £1.08

LM3911

OPTO ELECTRONICS

0.2°L.EDs 555 31p
Red 11p (86p/10} ZN1034E £1.94 Standard 240V mains primary
Green 23p AY-5-1230 £5.24 100mA secondary

6-0-6V 92p
Yellow 27p AY-5-1224 £3.51 9.0-9v 97p
DL727 0.5 display £1.62 12-0-12v 102p

These KITS replace conventional light switches and control 300W of lighting. No mains
rewiring. Insulated Touch Plates. Easy to follow instructions.
TSD300K — TOUCHSWITCH & DIMMER combined. One touch plate for

TIMER I.Cs MINI MAINS

TRANSFORMERS

24HR CLOCK/APPLIANCE TI

Switches any appliance of up to 1 KW on and off at
preset times once a day. KIT contains: AY=5-1230
Clock/Appliance Timer IC, 0.5 LED display,
mains supply, display drivers, switches, LEDs, triac,
complete with PCBs and full instructions. £14.85
White box (66 x 131 x 71mm) —drilled  £2.70
undrilled £2.38

TOUCH CONTROLLEO LIGHTING KITS

or/off. Small knob controls brightness. £5.62
TS300K ~TOUCHSWITCH. TWO touch plates. ON and OFF. £4.32
TSA300K - AUTOMATIC. ONE touch plate. Preset time delay OFF. £4.32
LD300K — 300W LIGHT DIMMER KIT. £3.02

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

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

796

mches

[ﬁ. ‘ ‘F‘ me

viorue —
Wreo ready fot us 2 £1 1 3
, é’ w4 ; 5

Sty £19°)
SoundtoLight ..,
MAS TER UNIT WATTS

CHANNEL

£3n .95

INCLUONG CHAGNEL
NTPUT UGS Angy
LIS (T Sock £F

TYPE B 3 BANKUNIT

(Less Lamps)
L]

Ll

Fu"mg f, 1 35

—— Ewey

FHW

£2'30““ ! £2.3Dfn
=== 1£-30~

\r
£7.99 £, £7.99

100 WATT SPOT LAMPS
RED.YELLOW.GREEN

Whamum
1 lames

£4.50

(less 1amps)
meg£1 8 50| Fitting £_1 8' 5_0

nd or iHustrated lwaflet

ALBEN Encmeenmc CO.LTD,
DEPT. P THE CRESCENT, WORSTHORNE,
BURNLEY. LANCS. Tel-Burnley 20940
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5. T.T.L.
ALL PRICES INCLUDE VAT & P/P CATALOGUE 40p g A ou TR L T LOUDSPEAKERS
MIN ORDER £2.00 2001 18p 7401 1% t4pin 13p  28pin 30p 1in B0 72p
4002 18p 7402 16p OPTO 1iin 80 72p
4006 110p 7403 17p 2in 80 72p
4007 20p 7404 22p THL209 Red S nEm2an 80 64p
4008 97p 7405 22p TiL208 Yellow ap  2%in 80 64p
7LANGLEY ROAD-WATFORD-HERTS-WD1 3PS B iE s e il ASERagy. (o4 Jep
we & e 4o : L, Wi 48 g
Phone Watford 45335 Callers welcome 9.30-5.30 Mon-Sat. EC. Wed. [FISEEELIINA ST LI pstion 300 2iin p
4012 gg: 7409 fgg nsoscip o ap TRANSFORMERS
TRANSISTORS DIODES LINEARI.C's 4012 108p 7411 24p 2 Clip 5 Mains prim 220-240v
AC126 21p BCbH47 14p  MJ2955 99 BY12 CA3011 86p 4015 97p 7412 24p NEONS s G T
AC127 21p  BCb48 14p MUE340  64p 0A47 p CA3014 190p 4016 59p 7413 38p Red 39p 9'0'9 75”/‘\ 939
AC128 21p  BC549 14p MJIE2955 99 0A70 9 CA3018 86p 4017 99p 7414 66p Green 39 32.0. 7 7p
AC176 21p BCS557 14p MJE30S5 68p 0DA79 14p CA3020 174p 4018 99p 7416 33p Amber agp oéo—‘sz %ggm,ﬁ 1239
galy =0 o U2 ST 08p 0OAB1 15p CA3023 186p 4013 65p 7417  33p Neon Bulb 20p (.120.12 150M/A 150p
AC188 3p  BCY70 17p  0C35 108p OA85 14p CA3028 85p 4020 119 7420 18p 0-12.0-12 WA 150p
AD148  65p BCY71 20p OC71 19 0A91 76 CA3030 120p 4021 99p 7425 28p RESISTORS -0- -5 3a5p
AD161 50p BCY72 17p 0OCB8a 46p DA95 9p CA3035 190p 4022 94p 7427 28p O-3watt10Q 10 IMQE24 2p 909 1A 80p
AD162 50p BD116 59p TIP29 50p QA200 9 CA3036 115p 4023 21p 7430 20p 0-5 watt 100 to 1OMQ E24 2}p 9:0-9 2A 398p
AF114 30p BO124 97p TIP30 52p 0A202 9 CA30a2 198p 4024 B83p 7432 28p 2-5watt0:2201610Qwiw 23p 12012 1A 317
AF115 27p BD13% 47p TIP31 59p (N914 ap CA3045 275p 4025 20p 7437 29 5 watt 4-7Q to 10KQ wiw 12p 15-0-15 1A 350p
AF116 25p BD132 47p TIP32 59p INO916 6p CA3046 90p 4026 190p 7441 7ap 10 watt 100 to 10KQ wiw 1sp 20-0-20 2A 544
AF117 23p BD135  43p TIP33  107p IN4OO1 60 CA30a8 205p 4027 B9p 7442 74p 25-0-26 2A  585p
AF118 30p BD136 50p TIP34 60p  IN4002 6p CA3049 154p 4028 96p 7445 123p POTENTIOMETERS  300-30 2A  625p
AF124 32p  BD137 50p TIP35  253p [|N4003 6p CA3052 152p 4029 118p 7446 123p 1K0-2MQ S/gang Lin-Log 27p 12V 2A  367p
AF125 32p BD138  S1p TIP36 389 IN4OO4 70 CA3084 73p 4030 62p 7447 102p 5KN-2MQ S/gang Switchlog 55p 3
AF126 32p BD139  S51p  TiPal 590 [N4005 10p CA3078 136p 4031 249p 7448 130p 5KQ-2MQ D/gang Lin-Log 70p AntexX25wattlron  385p
AF139 40p BD140 652p TIP42 59 (N40O6 10p CA3080 57p 4032 108p 7454 19p SLIDERS ﬁnlex 8)2( “IS watt Iron gggp
AF239 45p  BF173 30p TIP2955 126p IN40O7 11p  CA3081 148p 4033 1567p 7470 3% ¢y £00KQ S/G Lin-Lo, 2350 T Fe il 15e0
BC107 8p BF179 37p TIP3055 64p 3A-50V 16p CA3086 47p 4035 130p 7472 28p 2pqy SOOKODGL‘i Lg BBp Antex stand 55p
BC108 9p BF180 37p ZTX10 12p 3A-100v  16p CA3090 29p 4041 87p 7473 3gp pRUBOORS )/ 10- Og e 109 Desoldering gun 640p
BC109 9p BF181 37p ZTX300 12p 3A-200v 18p CA3130E 113p 4042 85p 7474 33p s:%se ;su min. 1000 219 Spare nozzle 90p
BC147 10p BF182 37p  ZTX500 12p 3A-300V 20p CA3140E 74p 4043 99p 7475 48p ider Bezzels p PP3 Battclips 6p
BC148 10p BF183 37p  2N1305  25p 3A600V 25p CA3160E 140p 4044 96p 7476 40p Sliderknobs 10p PP9 Batt clips 10p
BC149  10p BF194 13p 2N1306 3% 70A-50V  25p (M301  39p 4045 150p 7480 46p CAPACITORS ferme chiogiua SEE
BC157 11p BF1956 :I|3p 2N1711 21p 10A-100V 25p LM308 54p 4046 131p 7482 91p Min ceramic Ell:hgng pen 245;)
BC158  11p BF196 130 2N2219  Z1p 10A-200v 28 LM380 106p 4047 95p 7483 90p 22 pfto 3300 pf apeach Elchmgkit i
B8C159 11p  BF197 6p  2N2904 26p 10A-400V 36p (M381 120p 4049 65p 7485 106p Eeep' one%u:kupl:o» 16p
BC168 12p BF200 36p 2N2905 26p 10A-600V 42p LM710 41p 4050 65p 7486 36p SWITCHES Earpel:es(. i 33p
EClEei NI BE224TE “16p 1 2NOHDER WZ0T (M741  24p 4054 120p 7489 399p Large SPST 7 W O P
BC171  12p BF257  37p 2n29266 3% BRIDGE [ m747  73p 4055 140p 7490 67p Toggle SPOT oAk Seplencit Bl By o
BC172  12p BE258  40p 2N2926R  9p REC {M748  36p 4056 140p 7491 82p DPOT 35p 6in x P
BC173  12p BF259  d4dp 2N2955 99 agoy  22p LM3900 73p 4060 117p 7492 57p STD SPST 86p
BCl77  16p BFR39  30p 2N3053  17p 1qj00v 24p MCI304 292p 4066 70p 7493 57p Toggle SPDT 70p
8Ci78  16p BFX29-  34p 2N3054  54p 4,500y 27p MCI1310 197p 4067 410p 7494 83p DPOT 75p
BC179  16p BFX30  38p 2N3055  B4p yaZ00y 30p MC1458 78p 4068 24p 7495 70p Min SPST 54p 4
BC182L 13 BFX84 270 2N3702 10 1ngoov  3ap MC1496 780 4069 22p 7436  83p Toggle SPDT 58p
pe1gaL PR BExBS. Ha2%Ey. 200 100 ;a50y  34p NESS5  33p 4070 60p 74100 130p OPOT 70p BRANDED NEW DEVICES
ST T 0 31p  2N3704  12p S, Y50, 36p NES56 _76p 4071 22p 74107 36p _ C.off DPOT 90p | /A pagkYOF useful*gansrsl Surt
BC212L  13p BEXS7  31p  2N3T05  12p Jpp00v  38p NEBGI  385p 4072 23p 74118 125p Sub.min. SPST AAG o o GRen Y
EIOPHIEE D P 2N3706  12p 5a300v  40p NE562  385p 4076 167p 74121 38p Toggle SPOT BN i
BE2ISL 190 Bhve: 170 3N3709 135 2as00v  4zp NESes 138 4077 b/ 74122 83 BEOT 60p Re e 12 1008.2M
e R el ey N NE666  126p 4078 24p 74123 103p Push button SPST G0pY A o o @
agog Je 3 P il 200 Z.’" 1% _TRIACS NE567 750 4081 23p 74144 345p SPDT Gupy JCapacitorat SO e St
8 28 a8 o] WeL e Y 40p 2a100v  26p SN76003 185p 4082 23p 74145 83p DPOT 91p LRt G
) L B0 P 2N2646 56 2a00v 420 SN76013 185p 4086 24p 74153 62p Bias push make Thpp, 2aN e L
S.C.R. THYRISTORS 2A400V  21p SN76023 160p 4501 19p 74154 138p Bias push brake 200 >7<lN ‘41!;}?(5)2
gl iio 6A100V  50p SN76033 259p 4502 130p 74165 115p Shide submin. DPDT 301 55T I
1A/50V  28p BA/400V  59p 10A/400v 70p BA200V  66p TAAB21 257p 4507 59p 74174 132p Slidestd. POT 135 SxeouStILEE
1A/200v 38p 5A/600V  75p 10A/600vV 83p 6A400v  81p TAABE1 175p 4510 132p 74175 79p Slide C.off OPDT | e b $ﬂ": Slps
1A/400vV 40p 5A/800V 82p 10A/B00V 129p 10A 100V 68p TBA540 236p 4516 132p 74180 85p A RE /X gy S
1A/B00V 58 JA/T00V 59p 16A/100v 63p 10A 200V 100p TBAG41 281p 4818 114p 74181 295p ROTARY (Adjustable stop) Rel A o ATy
3A/100V  36p 7A/200V 68p  16A/200vV 67p 10A 400V 113p TBAS0O 102p 4519 60p 74192 131p 1P/2-12 way P/2-6 way e L
3A/200v  38p 7A/400V 120p 16A/400vV 82p 10A 400V Plas.  TBAB10 113p 4532 138p 74193 131p 3P/2-4 way 4P/2-3 way
3A/300V  61p 7A/600V 123p  1B6A/600V 115p 130p TBAB20 90p 4539 119p 74198 185p Price each 48p ony £10-95

ITT .15uf 400v.w. POLYESTER CAPACITORS at 20p doz.

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

VERNITRON FM4 10.7 MHz CERAMIC FILTER @ 50p.

50 VARI-CAP DIODES SIMILAR TO BA 102 etc. Untested @ 57p.

T.v.S.A.W. FILTERS Untested. 3 for 35p.

MAINS TRANSFORMERS 240V. Input 55 Volt 10 amp out £5.50.

TV WALL MOUNTING OUTLET BOXES. @ 15|

400mwW UNMARKED GOOD ZENER DIODES3 6v, 6.8v, 10v, 11v, 12v, 13y,
16v, 24v, 30v, 33v, All at 10 for 40p

1TT PMT-2P MINIATURE .1uf 100v.w. CAPACITORS at 20p doz.

AUDIO I.C. LM 380 with circuits at BOp.

BAW 62 HIGH SPEED DIODES 12 for 35p.

10 AMP SC.R’s 100 PIV @ 25p, 400 Plv @ 50p. 800 PIV @ 60p.

MAINS TRANSFORMERS 240 Volt Input 24 volt Tapped at 14 volt 1 amp @ £1.25
(25p post and packing).

param—\

Quality Range of Products
from The Doram Catalogue include:

Single Semiconductors | Hand Tools

50 BC 107-8-9 TRANSISTORS Assorted Untested for 57p.

GENERAL PURPOSE FET'sE111@ 12p. €112@ 10p, E113 @ 12p,
€174 @ 22p, VHF J310 @ 20p.

ERIE RED CAP SUB-MINIATURE .01uf 100v.w. at 5p each.

MOS PRE-AMPLIFIER I.C, TAA 350 with circuit @ 35p.

6 WATT WIRE WOUND POTENTIOMETERS 1.2K @ 22p each.

1 AMP PNP TRANSISTORS BCX 36 @ 12p, BCX 37 @ 10p.

BD 187 PLASTIC POWER NPN TRANSISTORS @ 25p. 5 for £1.

25 SKELETON PRE-SET POTENTIOMETERS Assorted @ 57p.

DIE CASTBOXES 4 x 2 x 1" @ 55p. 4}7! X 2‘7. x |<}" @ 65p,
43 x 24X 14" @ 85p, 6 X 3% X 2" @

100uf 100v.w. ELECTROLYTICS at 3 for 2

200 ASSORTED }.§ WATT RESISTORS @ 75p.
22-0-22 VOLT 500mA TRANSFORMERS 240v. Input @ £1.60.
SMALL RT TELESCOPIC AERIALS at 60p.

100 KHz PLUS 1 MHz CRYSTAL with Calibrator Circuit @ £2

20 UNMARKED GOOD 2N 706 TRANSISTORS @ 57p.

MINIATURE ROTARY SWITCHES 2 Pole 4 way @ 20p.

PHONO SOCKETS Single @ 5p, Dual @ 10p. Triple @ 15p. 4 Way @ 20p.

60mm TRAVEL 47K LIN SLIDERS @ 6 for 57p.

20 PHOTO TRANSISTORS AND DARLINGTONS Assorted Untested @ £1.

ELECTROLYTIC CAPACITORS 20 + 20uf 450v.w. @ 20p. 32 + 32uf275v.w. @ 10p,
32 + 32uf 350v.w. @ 20p, 50 + 50uf 275v.w. @ 15p. 2200uf 100v.w. @ 60p,
3300uf 40v.w. @ 50p, 4700uf 63v.w. @ 60p.

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

J. BIRKETT
RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF Tel. 20767
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Wide range of single
diodes, zener diodes,
rectifiers and general
purpose transistors.

Integrated Circuits

Quality linear and digital
1C's, reguiators etc.

EDGEWISE ILLUMINATED 200uA sncmu. METERS £1.25. . f books.
50 2 WATT ZENERS Assorted Untested for 57p. Mains Transformers
1000uf 40v.w. ELECTROLYTICS at 3 for 35p. Wire & Cable

Comprehensive top quality
selection of low voltage

BF 451 300MHz PNP TRANSISTORS 6 for 35p . transformers. from a metre upwards.
2 GHz NPN STRIPLINE TRANSISTORS at £1 each.

SUB-MINIATURE 13" LOUDSPEAKERS 8 ohm at 76p each. Swifches

ELEC‘;‘TRET MICROPHONE WITH FET PRE-AMP @ £1.85.

100 " COIL FORMERS less core for £3. i

MINIATURE TANTALUM CAPACITORS 4.7uf 10v.w. @ Bp, 6 for 26p. = Swltch for most

Mc-MURDO 8 PIN PLUGS AND SOCKETS with Cover. 55p set. ODplICOfIOI’\S.

To avoid disappointment
send now for the current

We stock a large range of
tools for most electronic
projects.

Books

We can supply a wide range
of books from simple
projects to detailed text

Small or lorge quantities

Doram catalogue (edition 4) enclose 20p to cover post and packing.

Name.
Address. . . ..

Dorom Electromcs Ltd PO Box TR8
Wellington Road Estate
Wellington Bridge Leeds LS12 2UF
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KITS FOR SYNTHESISERS, SOUND EFFECT¢

COMPONENTS SETS include all necessary resistors.
capacitors, semiconductors. potentiometers and
transformers. Hardware such as cases, sockets, knobs,
kevboards, 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

PHONOSONICS

MAIL ORDER SUPPLIERS OF QUALITY

tree with all PCBs unless “as published” PRINTED ClRCUlT BOARDS. KlTS AND
PHOTOCOPIES of all P.E. texts for most of the kits COMPONENTS TO A WORLD-WIDE
are available—prices in our fists. MARKET .

P.E. MINISONIC Mk. 2 SYNTHESISER

A portable mains-operated Miniature Sound Synthesiser,
with keyboard circuits, Although having shightly fewer
faciities than the large P.E. Synthesiser the functions
offered by this design give it great scope and versatihty
Consists of 2 log VCOs. VCF. 2 envelope shapers. 2 voltage
controiled amps. keyboard hoid and control circuits. HF

llator and detettor. ring m . noise generator.
mixer, power supply.

Set of basic component kits from £62.23

Set of printed circuit boards £9.71

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

The well acclaimed and highly versatile large-scale
mains-operated Sound Synthesiser complete with keyboard
circuits. Other circuits 1 our lists may be used with the
Synthesiser to good advantage.

The Msin Synthes) PSU. 2 linear VCOs, 2 ramp
generators, 2 nput amps, sample hold. noise generator.
reverb amp. ring modulator, peak level circuit. envelope
shaper, voltage controlled amp.
Set of basic component kits
Set of printed circuit boards

£83.03
£13-:20

The Synthesiser Keyboard Circuils {can be used without the

P.E. JOANNA PLUS ORGAN VOICING
The basic five octave electronic piano {P.E. May/Sept 75 and
Sound Design} has swi ble alternative for Honky-
Tonk, ordiaary piano. and Harpsichord or 8 mixture of any of these
three, together with facilities including fast and slow tremolo,
ioud and soft pedal switching. and sustain pedal switching. The
modification retains ali the clrcuitry assoclated with the piano
but in addition provides an organ-voice envelope facility with §
switchable pitches. variable attack and sustain. phasing and
vibrato.
Set of components (excl switches) for PSU, Frequency
generator, Pitch and Note Divider, Envelope Shapers, Voicings.
and Control circultries. (Order as KIT 71-5) £109.75
Set of PCBs {Order as PCB SET 71-6) £29-18

SYNTHESISER TUNING INDICATOR (P.E. July 77)

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

Component and PCB (but excl sw.) £7-45

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

Main Synthesiser to make an ind dent musical inst nt):
2 logarithmic VCOs, divider. 2 hold circuits, 2 modulation amps,
mixer, 2 envelope shapers and PSU.
Set of basic component kits
Set of printed circuit boards

£48-18
£7-66

GUITAR EFFECTS PEDAL (P.E. July 75)

Modutates the attack. decay and filter Characteristics of an
audio signal not only from a guitar but from any audio
source. producing 8 different switchable eftects that can be
further modified by manual controts. Possibly the most
interesting of all the low-priced sound effects units in our
range. Circuit does not duplicate effects from the Guitar
Overdrive Unit.

Component set with special foot operated switches £7.59
Alternative component set with panel switches £4.96
Printed circult board £143

SOUND BENDER (P.E. May 74)
A multi-purpose sound controlier. the functions of which
include envelope shaper. tremolo. voice-operated fader.
automatic fader and frequency-doubler
Component set for above functions (excl. SWs) £7.84
Printed circuit board £1.81
Optional extra—additional Audio Modulator. the use of
which, in conjunction with the above component set. can
produce jungle-drum’ rhythms.

Component set (incl. PCB) £2-88

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

music.
Component set (inct. PCB) £2.87
PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phasing Unit to automatically control
the rate of phas:ng.
Component set (incl. PC8)

SOPHISTICATED PHASING AND VIBRATO UNIT
A slightly modified version of the circuit pubtished in

£4.48

Elektor"., December 1976, and includes manual and
automatic control over the rate of phasing and vibrato.

Component set £17.69

Printed circuit board £2.33

WAH-WAH UNIT (P.E. Apr. 76)
The Wah-Wah effect produced by this unit can be controlled
manually or by the integral automatic controller
Component set {incl. PCB) £3-556
AUTOWAHK UNIT (P.E. Mar. 77)
Automatically produces Wah-pedal and Swell-pedal sounds
@ach time a new note is played.
Component set. PCB, special {00t switches
Component set and PCB, with panel switches

£7.27
£4.83

A lifi and version of the circuit published.
Component set and PCB £4-22

GUITAR SUSTAIN (PE. Oct 77)

Maintains the naturai atiack whilst extending note duration.
Component set, PCB and foot switches £4-90
Component set, PC8 and panel switches, £348

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

sounds.
Component set (iricl. PCB) £3.72

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

Sophisticated. versatile Fuzz unit. including variable and
switchable controls affecting the fuzz quality whiist retaining
the attack and decay. and aiso providing filtering. Does not
duplicate the effects from the Guitar Effects Pedal and can
be used with it and with other electronic instruments.

Component set using dual slider pot £6:86
Component set using dual rotary pot £620
Printed circuit board £1.62

FUZZ UNIT

Simple Fuzz unit based upon P.E. "Sound Design™ Circuit.

Component set {incl. PCB) £2.05
TREMOLO UNIT
Based upon P.E. "Sound Design’" circuit

Component set (incl. PCB) £3.64

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) £240
P.E. TUNING FORK (P.E. Nov. 75}
Produces 84 swilch-selecteq trequency-accurate tones. A

LED monitor clearly displays all beat note adjustments: Ideal
for tuning acoustic or electronic musical instruments.
Main component set lincl. PCB)
Power supply set linct. PCB}

£16.59
£7-03

P.E. SYNCHRONOME (P.E. Mar. 76)
An accented-beat electronic metronome. providing duple.
triple and quadruple times with full control over the beat
rate. Can also be used as a simple drum-beat rhythm
generator. includes power supply

d Kker) £11.62

Comp t set ({incl. |
Printed clrcuit board £2.04

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

Standard tolerance set of components £2.96
Superior tolerance set of components €376
Regulated power supply (will drive 2 sets) £4.69

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

Component set (incl. PCB) £4.66

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

This unit has its own voltage controlied amplifier and has full
;nanu'll control over attack, decay. sustain and release
unctions.

Component set (incl. PCB) £6-68

TRANSIENT GENERATOR (P.E. Apr. 77)
An envelope shaper, without VCA, having the usual attack.
decay. sustain and release functions, and in addition it also
provides a ‘Repeat Effect” enabling a synthesiser to be
:rogrammed 10 imitate such instruments as a mandolin or
anjo
Component set
Printed circuit board

£4.52
£1.82

WAVEFORM CONVERTER

Slightly moditied from a circuit published in “Elektor”. Converts
a saw-tooth waveform into four different waveforms: sine-wave,
mark-space saw-tooth, regular triangie form, and squarewave
with an externally variable mark-space ratio.

Component set {incl. PCB but excl. sw/s} £8-19
VOLTAGE CONTROLLED FILTER (P.E. Dec. 74)
Part of the P.E. Mini now rel d as an indep
kit for use with other synthesisers.

Component set {incl. PCB) (Order as Kit 65-1) £8.22

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

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

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

Component set (incl. PCB } (Order as Kit 60-1) £3.35

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

MICROPHONE PRE-AMPC(P.E Apr. TT)
8)

Component set {incl. P £3.78
VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during

talk-over —particularly useful for Disco work or for
home-mowvie shows
(&

SEE OTHER PAGE FOR KEYBOARDS, AND
OUR LISTS FOR OTHER COMPONENTS AND
ACCESSORIES STOCKED

ponent:set tinct. PCB) £3.97

DYNAMIC RANGE LIMITER (P.E. Apr. 77)
IAulc:maﬂcally controls sound output 10 within a preset
evel.

nt set {incl. PCB) £4.58

POST AND HANDLING

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

Optional Insurance for compensation against loss or damage
in post, add extra 50p for cover up to £50, £1-00 for £100 cover,
£2.00 for £200 cover.
Eire, C... B.F.P.O,,
Export postage rates.

and other countries are subject to

DON'T FORGET VAT!

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

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

PHONOSONICS - DEPT. PE67 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

MAIL ORDER AND C.W.O0. ONLY
SORRY BUT NO CALLERS PLEASE
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AND OTHER PROJECTS

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

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

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

ok

HOBBY WRAP

Moaw 8w 630 _ WIRE-WRAPPING TOOL

For 025" (0,63mm) g
oost “MOCIFIED™ wrap.
. anis-

ic
A[For awG 30 [ew-630 |
B{ For AWG 26-28| Bw 2623

Tool

Camptate @\6 C[ But tor AWG 30[BT-30

iy v Bt ror AWG

ana st %628 8v.2628

Lire A£24.77 8£29.58 CL261 DL689

3 IN 1 WIRE OISPENSER
w wi
ang s1eips thies

#a5¥ 10 use Docket Size.
€7

WIRE WRAPPING CENTRE

OK PLIERS AND

o
3136 £3-20

WIRE WRAPPING KiT
3. M

KIMBER-ALLEN

KEYBOARDS AND CONTACTS

Kimber-Allen Keyboards as required for many published circuits. The manufacturers claim that
these are the finest moulded plastic keyboards availabte. All octaves are C to C, the keys ars

plastic, spring-loaded, fitted with actuators, and

on a robust

3 Octave {37 notes)
4 Octave (49 notes)
6 Octave {61 notes)

frame.
£26-50
£32.25
£39-76

Contact Assemblies (gold-clad wire) for use with the 8bove keyboards (1 required for each

notel:
Type GJ: Single-pole change-over
Type GB: 2 pairs of contacts. each pair normally open
Type GC: 3 pairs of contacts. each pair normally open
Type GE: 4 pairs of contacts. each pair normally open
Type GH: 5 pairs of contacts, each pair normally open
Type 4PS: 3 pairs of contacts plus single-pole changeover

each 24p
each 27p
each 36p
each 45p
each 67p
each 53p

Printed Circuit Boards for use with GJ, GB and 4PS contacts {thus eliminating much interwir-

ing} are available. Details in our lists.

 Accept all components
with leads UB to .032"
Sismet

plug-in tiepaints. © Require no soeclal pateh

* Facilitate quick, L
sola cireuit Dulig-up © Inctudes Integral non-

-out on horting Instant mounting
17 %17 mateix,

RHYTHM GENERATOR

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

but incl. PCB) £12.90
10-Instrument Effects circuits £13.66
PCB for Effects circuits £4.25
Power Supply incl. PCB £12.00

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

Enables a voltage y i to ically play
pre-programmed tunes of up to 32 pitches and 128 notes fong.
Programs are keyboard initiated and note length and rhythmic
pattern are externally variable. (Please use order codes quoted in
brackets.}

Main Circuit (Nov) excl. sw’s (KIT 76-1) £€20-60
Power Supply (KIT 76-3} £6.05
Trigger Inverter and Alt. Qutput {KIT 76-2} £1.36
LED Counter (KIT 76-4) €245
PCB (as published) for KITS 76-1 & 3 (PCB 76A) £2.81
PCB for KITS 76-2 & 4 (PCB 76B) £2.54
P.E. STRING-ENSEMBLE (P.E. commencing Mar 78}
The new keyboard string-instrument synthesiser.
Power Supply Basic component set £9.22
Tone Generators {incl. Test components) £1493
PCB for PSU and Tone Generator £3.40

Details of further kits and PCBs in our tist.

FORMANT SYNTHESISER (Elektor 1977/78)

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

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

A simple but effective sound-to-light controller capable of

operating 3 lamps each of approximately 700 watis. Includes

power supply, thyristors. and by-pass switches.
Component set lincl. PCB)

£11-95
DISCDSTRDBE (P.E. Nov. 76)

4-ch light-show giving 8 choice of sequential,
random, or full strobe mode of operation.
Basic component set
Printed circuit board

£1819
£3.45

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

Multi-function circuits that, with the use of other external
equipment, can serve as li , atphaph i

etc.

Pre-Amp Module Components set {incl. PCB) £4.22
Basic Output Circuits—combined component set
with PCBs, for al diop freq Y
meter and visual fesd-back lampdriver circuits. £6.59
Audio Amplifier Module Type PC7 £7.75

10% DISCDUNT VOUCHER (PEET7)

TERMS: Correctly costed, CW.0., U.K. orders over £40
goods value. Valld until end of month on cover of P.E. This
voucher must accompany order.

TRANSISTORS

2N5459....

INTEGRATED CIRCUITS

301 8-pin DIL 48p
318 8-pin DIL ZgOp
- 8p
324 14-pin DIL 87p
41-15 195p
709 8-pin'DIL 48p
723 Tgs 105p
723 14-pin DIL 56p
Og) 980p

741 B-pin DIL 32p
748 8-pin DIL p

7805 7022 205p
7806 70220 205p
7808 70220 205p
781270220 05p
781570220 205p
7818 70220 205p

AY16721/6 p
CA3046 14-pinDIL  90p
CA3080 8-pin DIL 82p
CA3084 14-pin DIL  209p
M252 16-pin DIL ~ 880p
MC3340 8-pin DIL  150p
MCM6810 24-pin DILE70p
SG3402N 14-pin DILZgZp
595

K P
TDA1022 16-pin DIL 672p
XR2207 14-pin DIL  420p
ZN425E 16-pin DIL  375p

AY 10212 16-pin DIL'650p
/ 195

DIP/IC INSERTION TOOL WITH PIN STRAIGHTENER
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(Eiam > [ ims10se] £2:8

DIP/IC EXTRACTOR
TOOL
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onstruction
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Extractor Yool £x-1.£10

ping, KAIPRINg.
un wrapping ool for

AWG 30 on .025 (0.63mm)
Square Post.
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FOR DUAL-IN-LINE
PACKAGES
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e sttachment © Remova 019 damage
3 troa.
mpiity prototype and | o Avallabie In sizes to
production testing, accommodate sil DIP's;
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09‘35 OK Machine&ToolUK
Limited
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PRICES ARE CORRECT AT TIME OF PRESS.
E. 84 0. E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS

Practical Electronics July 1978

All prices include V.A.T. Add 25
for P&P (Extra for overseas).
A - A K Discounts over £10 less 5%, over
£20 2315(5)010% g\(r;’z £50 less 15%,
over less 3
92 GODSTONE ROAD Send SAE for complete list of
VWHYTELEAFE SURREY CR3 OEB components.
7400 ©0.12 7492 044 |7418% 1.92 | 741875 045 | 74L5293 0.90 | 4052 0.84
7401 0.12 |7493 0.40 | 74182 0.75 | 74LS76 032 | 74L5298 1.60 | 4053 0.84
7402 012 |7484 0.80 | 74184 1.20 | 741578 0.32 | 74LS352 0.92 | 4054 1.10
7403 0.12 |7495 0.54 | 74185A 1.20 | 741583 0.78 | 74LS353 1.05 | 4055 1.00
7404 0.13 (7496 0.60 | 74186 7.20 | 741585 0.90 | 7415365 0.50 | 4060 098
7405 013 |7497 238 |74188 2.70 | 741586 0.35 | 74LS366 0.50 | 4066 048
7406 0.28 [74100 094 | 74190 1.05 | 74LS93 0.95 | 74LS367 0.50 { 4067  3.50
7407 028 [74104 0.40 {74191 099 {74L596 1.10 | 74L5368 050 | 4068 0.24
7408 0.14 (74105 0.40 {74192 099 | 7415107 0.36 | 74L.5386 0.37 | 4069 0.17
7409 °0.14 (74107 028 | 74193 1.05 | 74LS109 0.36 | 74LS670 2.00 | 4070 0.17
7410 0.13 | 74109 0.45 | 74194 0.90 | 74LS112 0.38 4071 0.17
7411  0.18 |74110 0.46 [ 74195 0.84 | 7415113 0.36 4072 017
7412 021 [74111 0.70 | 74196 0.90 | 74L5114 0.36 | 4000 014 | 4073 0.17
7413 025 (74116 1.60 | 74197 0.90 | 7415123 0.82 | 4001 0.15 { 4075 0.7
7414 054 (74118 0.82 | 74198 1.48 | 7415124 2.45 | 4002 0.16 | 4076 1.05
7416 0.27 |74119 1.30 [ 74199 1.48 | 7415125 0.44 | 4006 092 | 4077 0.46
7417 0.27 |74120 0.82 | 74221 1.50 | 74LS126 0.44 | 4007 0.16 | 407 0.22
7420 0.13 | 74121 0.25 | 74273 2.15 | 7415132 0.69 | 4008 092 | 4081 0.17
7421 0.28 {74122 O 74279 1.25 | 74LS136 0.40 | 4009 045 | 4082 0.20
7422 017 {74123 0.53 | 74283 1.70 | 7415138 0.53 | 4010 0.48 | 4085 0.72
7423 0.25 | 74125 0.44 | 74284 6.85 | 74L5139 0.53 | 4011 0.15 | 4086 0.76
7425 0.20 74126 0.45 | 74293 1.35 | 74LS151 1.05 | 4012 0.16 | 4089 1.56
7426 0,25 | 74128 0.62 | 74298 1.92 | 74L5153 0.50 | 4013 042 | 4093 0.65
7427 0.25 | 74132 068 | 74390 1.92 | 74L5164 1.20 | 4014 08014094 180
7428 0.34 [74135 0.68 | 74393 2.12 | 74L5165 0.86 | 4015 0.77 | 4095 1.10
7430 0.13 [74136 0.75 7415166 0.86 | 401 0.42 | 4096 1.10
7432 0.24 [74137 0.94 7415157 0.47 | 4017 0.77 | 4097 3.50
7433 0.32 {74141 0.58 | 74LS00 0.19 | 7415158 0.53 | 4018 0.87 | 4098 1.12
7437 024 74142 200 | 74LS01 0.19 | 74LS160 1.22 | 4019 042 | 4099 1.90
7438 0.24 [74143 2.00 | 74LS02 0.19 | 74LS161 0.69 | 4020 0.92 | 44 1.00
7440 0.13 | 74144 2,00 | 74LS03 0.19 | 74LS162 1.22 | 4021 0.82 | 4312 0.30
7441 0.52 | 74145 0.64 | 74LS04 0.20 | 74L5163 0.69 | 4022 0.82 | 4428 0.80
7442 0.55 | 74147 1.30 | 74LS05 O.. 7415164 1.20 | 4023 0.15 | 4445 150
7443 0.90 {74148 1.18 | 74LS08 0.19 | 74L5168 2.00 | 4024 0.86 | 4449 0.30
7444 090 {74150 0.99 | 74LS09 0.19 | 74LS169 2.00 | 4025 0.15 | 4501 0.17
7445 0.70 | 74151 0.60 | 74LS10 0.19 | 74LS170 1.76 | 4026 1.28 | 4502 0.88
7446 0.70 (74153 0.60 | 74LS11 0.19 | 7415173 1.05 | 402 0.50 | 4507 0.50
7447A 0.64 {74154 1.05 | 74LS12 0.19 | 7415174 1.12 | 4028 0.67 | 4508 2.25
7448 0.60 | 74155 0.63 | 74L513 0.46 | 74L5175 1.05 | 4029 0.86 | 4510 1.05
7450 0.13 | 74156 0.63 | 74L514 1.10 | 74LS189 2.85 | 4030 0.48 | 4511 098
7451 0.13 [ 74167 0.63 | 74LS15 0.19 | 7415190 0.81 | 4031 234 | 4612 0.92
7453 0.13 [74159 1.70 | 74L520 0.19 | 74LS191 0.81 | 4033 4 1.25 | 4514 2385
7454 0.13 {74160 080 | 74LS21 0.19 | 74LS192 1.80 | 4034 2.00 { 4515 2.80
7460 0.13 | 74161 0.80 | 74L522 0.19 | 74L.5193 1.80 | 4035 1.00 | 4516 1.02
7470 0.28 | 74162 0.80 | 74LS26 0.24 | 74LS195 1.12 | 4036 2.40 | 4518 0.99
7472 0.22 | 74163 0.80 | 74LS27 0.40 | 74LS196 1.20 | 403 0.99 | 4519 0.50
7473  0.26 | 74164 0.89 | 74LS30 0.19 | 7415197 1.20 | 4038 1.00 | 4520 1.05
7474 0.26 | 741656 0.89 | 74LS32 0.25 | 74LS221 1.12 | 4039 2.80 | 4521 2.00
7475 030 (75166 0.99 | 74LS37 0.27 | 74L5247 0.97 | 4040 0.88 | 4522 1.36
7476 0.26 {74167 2.70 | 74LS38 0.27 | 74L5248 0.97 | 4041 0.77 | 4627 1.60
7480 0.45 [74170 1.68 | 74LS40 0.19 | 74L5249 0.97 | 4042 0.72 | 4528 0.92
7481 0.90 | 74172 4.00 | 74LS42 0.53 | 74LS251 1.00 | 4043 0.82 | 4529 1.10
7482 0.B0 [74173 1.18 | 741547 0. 7415253 1.05 { 4044 0.82 | 4536 3.56
7483 0.72 | 74174 0.89 | 741548 0.97 | 74L5257 1.05 2815 1.40 | 4553 4.20
74 0.90 | 74175 0.68 | 74L549 0.97 | 74L5258 1.05 6 1.32 | 4555 0.85
7485 0.88 (74176 0.88 | 74LS51 0.19 | 74LS266 0.39 | 4047 0.96 | 4556 0.85
7486  0.26 | 74177 0.88 | 74L554 0.19 | 74LS273 2.50 | 4048 0.60 | 4558 1.25
7489 2.00 | 74178 1.20 | 74LS55 0.20 | 74LS27% 0.50 | 4049 042 | 4566 140
7490 0.35 | 74179 1.10 | 741573 0.30 | 7415283 1.00 ‘ 4050 0. ’ 0.75
242 0.65 1 741974 0.34 | 7415289 285 | 4051 0. 1.0!
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You'll learn a lot from the free Heathkit catalogue.

The Heathkit catalogue is packed with
scores of top quality electronic kits.
Educational, practical and fascinating
items which you can build yourself.
-----------l

I Send for the catalogue now.

J 7o Heath (Gloucester) Limited,
i Department PE78,Bristol Road,
i Gloucester, GL2 6EE.
i
i

NEW Computer Systems

Send for a special 16 page brochure. Rigine : !

Address

Please tick the literature you want and enclose the appropriate
amount in postage stamps.
Heathkit catalogue only T3 (enclose 11p to cover postage) 16 page

i
NEW Bi-directional l
|
: computer brochure only T3 (enclose 20p to cover postage and part
i
|
i
|

RF Wattmeter

costs). N.B. If you are already on the Heathkit mailing list you will
automatically receive a copy of the latest catalogue without having
to use this coupon.

When you receive
your catatogue
you'll get details of

HEATH {

Schlumberger

Soldering

iron offer | thisfree offerworth ~ The world's
I\ FREE / @rroximately£4.75.  biggest producers
of electronic kits.

LTS
NEW De-luxe P
12 CRT Ignition Analyser

[ L T 1 r 101 71 ]
There are Heathkit Electronics Centres at 233 Tottenham Court Road,
London (01-636 7349) and at Bristol Road, Gloucester (Gloucester 29451).

New from Mantec

A comprehensive Home Study Course in
Electronics
Suitable for Beginners and Students
The Course which gives you “Right from the
Start” the practical experience as well as the all
important back-up theory.
Suitable preparation for C and G e®aminations
Ensure your future in tomorrow’s technology

The home study course that tells not only how but why
The Course includes:- 1 The Manual. Easy to
read and understand, set out in a clear and

concise way, includes numerous

= experiments and diagrams.

2 The Kit. All components

necessary for the experiments

and projects covered. Mantec also provide:

a tutorial support service for students requiring further:advice.

Send today for your "’Right from the start’” Home

Study Course. Price £35.00 including VAT.

Fill in the coupon Now!

Mantec the leaders in Manufacturing Technology
Mantec 7 Dellsome Lane Welham Green, Hatfield, Herts.
= ] L | lll- —-—

)

To: Mantec, 7 Dellsome Lane, Welham Green,

' Hatfield, Herts.
| Pleasesendme. . ........ “Right from the Start” home I
study coursefs).
I !l enclose Cheque/Postal Orderfor€ ................. l
I Name: I
Address:

e

BARGAIN PARCELS SAVE POUNDS

Huge quantities of electronic components must be cleared as space required. 1000’s of capacitors,
resistors, transistors. Ex equipment panels etc. covered in voluoble camponents. No time to sart. Must

sell by weight 7 Ibs — £4.95; 14 |bs — £7.95; 28 Ibs —

£12.00; 56 lbs - £20.00; 112 Ibs — £30.00.

BARGAIN PACKS

Don't let your environment dehydrote you.
Buy a Honeywell Humidity Controller mem.
brone operoted with {* shoft, ideal for green-
houses, centrolly heoted homes, etc. Build your
own humidity olorm, 3-75A. Contocis ot 250V
£1.50'each. 3 for £4.00

4 oluminium boxes 128 x 44 x 38 mm ideol for
signol injectors, etc. £1.00.

100 miniature reed switches ideal for burglar
olorms, model roilwoys, etc. £3.30.

6 x 6-pole 12 volt reed reloys on board £2.45.
High quolity computer panels smothered in 1op
grode components: 5 lbs £4.75; 10 Ibs £8.95.
Minoture edgewise panel mounting level
meters 200 vo. fsd £1.00.

Miniature tronsistorised f.m. front end with
integrol tuning gang 88-108MHz £2.50.

New UH.F. tronsistor TV tuners 4 pushbutton
type £3,50.

Rotory type with siaw drive and AE. socket
£3.50.

Aluminium TV coox plugs. 10 for £1.00.
Minioture 5K log pots with s/p switch. 4 for
£1.00.

Hardwore Pocks each contoining 100's of items
including: BA nuts ond bolts, Nylon, Self-
topping, Posidrive, “P” clips, Cable clamps.
Fuse holders, Spire nuts etc, etc. £1.00 per
pound. 100 § in. "P” Clips 60p, 200 for £1.00.
Heovily insulated E.H.T. Discharging Probe with
leod ond earth connector 60p each.

Ultrasonic tronsducers, tronsmitter ond receiver
14mm diom. 40kes £4.25 per pair.

Mognetic earpieces with plug ond leod 25p
each. 5 for £1.00.

Crystal eorpieces with lead 40p eoch. 3 for

210 DE LUXE FIBRE GLASS

PRINTED CIRCUIT ETCHING KiT$
Includes 150 sq. ins. copper clod f/g board,
1 Ib ferric chloride, 1 dalo etch resist pen,
abrasive cleaner, 2 mini drill bifs, etch tray ond
instructians — only £5.30.

150 sq. in. fibre gloss board ..£2.00
Dolo pen........... .90p
1 b ferric chloride to mil spec. .£1.25
5 Ibs ferric chloride to mil spec................£5.00
instruction sheet . i .20p

VERNITRON FM4 10-7mHz miniature cer-
amic filters 50p eoch. 3 for £1.00

Minioture moins tronsformers, fully shrouded.
240V in 6:0-6V at 100MA. out. Bx. New
equipment, complete with mains lead ond plug
an input ond short leads on output. 95p.

100K slider pots, slim type, good quolity
mono or stereo 50p each. 3 for ' £1.00.
Voricop tuning thumb wheel slider pots, very
neat, con be be banked side by side 100K. 6
for £1.00.

Semiconductor Borgains

TH3 Thermistors. 10 for £1.00.

100 new ond morked silicon ond germonium
transistors including BC148, BF194, BC183, etc.
£3.95

200 new ond morked tronsistors, including
2N3055, ACI28, BFYSO, BD131, etc. £6.95.

100 mixed diodes IN4148, etc. £1.20.

100 mixed diodes including zener, power ond
bridge types £3.30.

Bridge rectifier 100V 2.5 omp. 4 for £1.00,
Brond new ITT 25kY T.V. triplers for Decca
Brodford chossis £2.50. 5 for £10.00.

50 Germonium diodes ideal for crystal sets
etc. £1.00.

Motorolo 1 watt audio omplfier 1.C. 9-16V,
8-160Q2, 10-400MV sensitivity, 5.C. proof, no heot
sink required. Supplied with doto ond circuits
£1.00.

Dato ond circurts olone, 20p + SAE.

Full spec. I.R. diodes, 200V 1A. 20 for £1.00.
100 for £4.50. SN76115N £1.00.
Component Bargains

300 mixed resistors™ & | wott £1.50. 300
modern mixed cops, most types, £3.30. 200
mixed resistors, mostly 1 & 2 wott, £1.50. 100
mixed polyester cops £2.20. 100 mixed modern
minioture ond ceromic plote cops £1.20. 100
mixed electrolytics £2.20. 300 printed circuit
resistors £1.00. 25 mixed pots ond presets
£1.50. 100 mixed carbon film and metol film
resistors mostly minioture lots of volues, £1.20.
500 for £4.90. 100 mixed high wotage
resistors, wirewound, etc. £2.20. 20 assorted
VDRs ond Thermistars £1.20. 25 ossorted
preset pots, skeleton, etc. £1.20.

40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL ORDER WITH
ORDER TO SENTINEL SUPPLY, DEPY PE, 149A BROOKMILL RD., DEPTFORD SE8
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15-240 WATTS!

The HY5 Is a mono hybrid amplifier ideally suited for all applications. All common

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

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

p to external potentiometers (not included). The HY5 is compatibie with alt }.L.P

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

connector is supplied with each pre-amplifier.

FEATURES: complete pre-amplifier in single pack:. multi-function egusalisation: low noise. low

distortion: high overload: two simply combined for stereo

APPLICATIONS: hi-fi: mixers. disco. gultar and organ: public address.

SPECIFICATION: Inputs-magnetic pick-up 3mv: ceramic pick-up 30mv: tuner 100mVv: microphone

10mV; auxiliary 3-100mV: input impedance 47k at tkHz. Outputs—tape 100mV: main output 500mv

A.M.8. Active Tone Controls—treble =12dB8 at 10kHz: bass =12dB at 100Hz. Distortion—0 1%

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

Price £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 I.L.P. It features a virtually indestructible
1.C. with short circuit and thermai protection. The kit consists of: |.C., heatsink,
P.C. board, 4 resistors, 6 capacitors. mounting kit. together with easy to follow
15W intO 8Q construction and operating instructions. This amplifier is ideally suited to the

beginner in audio who wishes to use the most up to date technoiogy available
FEATURES: complete kit: low distortion. short. open and thermal protection: easy to buitd
APPLICATIONS: updating audio equipment. guitar practice amplitier. test plitier: audio ill,
SPECIFICATION: Output Power—15W R.M.S. into 80N. Distortion—0- 1% at 15W. Input Sensitivity—
500mV. Frequency Response—10Hz-16kHz - 3dB

Price £5-22 + 65p VAT. P. & P. free

The HY50 feads I.L.P.'s total integration approach to power amplifier design.
H Y5 0 The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
25W I ntO 8()- that it must be one of the most reliable and robust High Fidelity modules in the World.

FEATURES: low distortion: integral heatsink. only five connections. 7 amp oulput transistors. no
external components

APPLICATIONS: medium power hi-fi systems. low power disco. guitar amplitier.

SPECIFICATION: Input Sensitivity—500mV. Output Power—25W R.M.S. into 811, Load impedance—
4-16N. Distortion—0-04% at 25W at 1kHz. Signal. Noise Ratio—75d8. Frequency Response— 10Hz-
45kHz - 3d8. Supply Voltage— =25V. Size—105 = 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 toad line and thermal protection this amplifier sets
a new standard in modular design

60W g 80 FEATURES: very low distortion. integral heatsink. load line protection. thermal protection. five

| ntO connections. no external components.

APPLICATIONS: hi-fi: high quality disco. pubhc address. monitor amplifier. guitar and organ
SPECIFICATION: Input Sensitivity—500mV OQutput Power-—60W A.M.S. into 80). Load Impedance—
4-1601. Distortion—0-04% at 60W at 1kHz. Signal Noise Ratio--90dB. Frequency Response-—10Hz-
45kHz —3dB. Supply Voltage-— = 35V. Size—114 x 50 x 85mm

Price £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 while still retaining true
hi-fi performance.
0 FEATURES: thermal shutdown: very low distortion. load line protection: integral heatsink: no external
120W lntO 80 components.
APPLICATIONS: hi-ti: disco: monitor. power slave: Iindustrial. public address
SPECIFICATION: tnput Sensitivity —500mV. Cutput Power-—120W A.M.S. into 8N. Load ImpedanCe
4-16N. Distortion—0-05% at 100W at 1kHz. Signal/Noise Ratio-—36dB. Frequency Response— 10Hz-
45kHz — 3dB. Supply Voltage— = 45V. Size—114 x 50 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 40! It has been

designed for high power disco or public address applications. If the amplifier is to

be used at continuous high powe® levels a cooling fan is recommended. The amplifier
240W . t 4() includes all the qualities of the rest of the family 10 lead the market as a true high

into i-fideli

power hi-fidelity power module.

FEATURES: thermal shutdown. very low distortion: load line protection. no external components

APPLICATIONS: pubtic address. disco. power slave: Industrial

SPECIFICATION: Output Power—240W A.M.S. into 4. Load Impedance—4-160. Distortion—0-1%

at 240W at 1kHz. Signal/Noise Ratio—94d8. Frequency Response—10Hz-45kHZ - 3dB Supply Vollage

— = 45V. input Sensitivity—500mV. Size—114 x 100 x 85mm.

Price £32:17 + £2-57 VAT. P. & P. free

POWER SUPPLIES: PSU3—suitable for two HY30s £5-22 + 65p VAT, P. & P. free. PSUS0—suitable tor two HYS0s £6-82 +
85p VAT, P. & P. free. PSU70—suitable for two HY120s £13-75 + 1-10 VAT. P. & P. free. PSUS0—suitable for one HY200
£12-65 + £1-01 VAT. P. & P. free. PSU10—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 ............ g o e e g i g - P

I-L-P- EleCtrOnics Ltd- Total Purchase price BEIE™ R T P - . Ta . WO

| Enclose: Cheque O P-ostAa'l O}ders O Money Order.[.]”
CfOSSland Housea Please debit my Access account 0 Barclaycard account O

Nackington, Canterbury  Accountnumper........ R ERRERRES

Kent CT4 7AD Name and Address . . ....... ... ... . T We PRARE S [
Tel (0227) 63218 SRRt S Sl S R [ - e RS Tl

Registered office No. 1032630 Signature. . ... T TN Lo
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BOOK.S AND COMPONENT

BOOKS BY BABANI

SWITCHES

TRANSFORMERS

NUTS AND BOLTS

BA BOLTS - packs of BA threaded cadmium plated screws
slotted cheese head.

Supplied in multiples of 50.

Type No. Price Type No Price
1in OBA 839 £1-20 im 4BA 846 £0-32
}in 0BA 840 £0-75 in 4BA 847 £0-25
fin28A 842 €065 lineBa 848  £040
im 2BA 843 £0-45 "in 6BA 849 £0-21
in2BA 844 £0.52 ;in 6BA 850 £0-25
finaBA 845 £044
BA NUTS - packs of cadmium piated full nuts in multiples of
50.
Type No. Price Type No. Price
0BA 855 £072 4BA 857 £0-30
28A 856 £0.48 6BA 858 £024
BA WASHERS - flat cadmium plated plain stamped washers
supplied in multiples of 50.
Type No. Price Type Ne Price
0BA 859 £0.14  4BA 861 £0-12
2BA 860 £0-12 68A 862 £012
SOLDE_R TAGS - hot tinned supplied in multiples of 50.
Type No. Price Tgpe No. Price
OBA 851 £0-40 4BA 8563 £0.22
2BA 852 £0-28 6BA 854 £022

Description Pric i
Purchase books 10 the value of £5.00 from the list betow DPDT mpirlialure slide 1973 [5'.1?" RUBEATURERFAINS Grimary 2507
and choose any 60p pak from this page FREE. ?PDT staqt‘dar:dsi‘lisdre 1874 £0-14° 5‘8‘21 Sscond Price
. . . oggle switcl V-0-6V  100mA 90p*
BP2 Handbqolf of Radio. TV & lndus}na| & q% amp 250V a.c. 1975 £0.33° 2022 9V.0-9V 100mA 90:.
Transmitting Tube & Valve Equivalents 60pt Togg e switch DPDT 2023 12V-0-12V 100mA 95p*
BP3  Handbook of Tested Transistor Circults 40pt 1 amp 250V a.c. 1976 £0-42° ]
8P6  Engi and Machinists Ref Tables 40pt ;ot:rv og;;:f' r;amhs!swn::e :g;g gg?g' MI:‘IATURE MAINS Primary 240V
- E ush switch — Push tom -13° with two independent seconda indings
BP7  Radio & Electronic Colour Codes and Data 18pt | plsh switch — Push to break 1979 £018° A voun pType ypinding e
BP10 Modern Crystal and Transistor Set Circuits for 2024 MT280-0-6V.0-6V RMS £1.50°
(ST 7 B SN — ...35p1 ROCKER SWITCH Colour No. Price 2025 MT150-0-12V. 0-12V RMS £1.50°
BP15 Constructors Manual of Elec(mmc Circuits for A vgnge O'SPmSche’ = EEBCK 1980 CO%O'
the Home 50pt switches T = moulde 1981 £0.30°* 1 AMP MAINS Primary 240V
I . in high insulation. WHITE 1982 £0-30* i
BP16 Handbook of Electronic Circuits for the Amateur NiBtatEavalablcine BLUE 1983 £0.30° 20?6 sg?s"g’\)’ o :’zl-cgo- P.& P.45p
Photographer 60pt choice of colours ideal YELLOW 984 £0-30° 2027 9v-0-9V 1amp £2.00° P.& P. 45p
BP18 B:Jseelan(: Beginners Book of Practical Radio e tor small apparatus. LUMINOUS 1986 £0-30° gggg 1§V:8.|§v } amp tz_‘;g- P.& P. §5p
a ectronics P oI 2 16V-0-15V 1 amp £2.75* P.& P. 66p
BP22 79 Electronic Novelty Circuits 75pt ag’;‘;z,‘:‘g’;g e = NS FpCs 2030  30V-0 30V 1 amp £3.45¢ P. & P.86p
BP23 First book of Practical Electronic Projects 75p1 50 s 1958 E0SBMNE o7 A DARD RBSNS PR
BP24 52 Projects Using IC741 {or equivaients) 75pt Mlma(ure SPST toggle, 2 amp Multi-tapped re‘c\c:nda P"":gngd?xanslormers available in
BP26 Radio Ant H. for Long D} V a 1959 £0.55* y - ; -
R 20X Miniat DPDT( le. 2 amp, 1 amp and 2 amp current rating. Secondary taps are
Reception and Transmission 4 85pt 12 ‘{/’e Grele] g co i) 1960 £0.70° 0-19-25-33-40-50V.
BP27 Giant Chan of Radio Electronic Semiconductor Miniature DPDT toggle. centre Voha es available by use of taps:
and Logic Symbols 60p1 off, 2 amp 250V a.c. 1961 £0-85° 708.10, 1415, 17,79, 26.31, 33, 40, 2 0-25V.
BP29 Major Solid State Audio Hi-Fi Construction Push bunon SPST. 2 amp ¥ .
Projects 85pt g flese £0.787 5‘3&«:1 T £5%50- P.& © 86
BP32 How to Build Your Own Metal & Treasure Push b“""" SPST. 2 amp 2032 # Rl e
250V ac. 1963 £0.83° 03 amp £6.60* P. & P.86p
Locators 85pt Push button DPDT, 2 amp 2033 2 amp £8-40° P.&P.£1.10
BP34 Practical Repair & Renovation of Colour TVs 95p1 V ac. ‘ 1964 £0.98¢
BP35 Handbook of IC Audio Preamplifier & Power
Amplifier Construction 95pt MIDGET WAFER SWITCHES AUDIO LEADS
BP36 50 Circuits Using Germanium, Silicon & Zener Single-bank wafer type - suitable for switching at 250V ac.
Diodes 75pt 100mA or 150V d.c. in non-reactiver loads make before-break 107  FM Indoor Ribbon Aerial £0.60°
BP37 50 Projects Using Aelays. SCR's and TRIACS £1.101 | contacts. These switches have a spindle 0-25in dia. and 30° 113 E .5mm Jack plug to 3.5mm jack plug. L
BP39 50 (FET) Field Eftect Transistor Pro;ecls £1.251{ indexing. 114 58‘;‘.?"&1,\‘5",“9 to 3.5mm. Jack connected e
o e G ol TiEped : 1% | Description Order No.  Price to pins 3&5. Length 1.5m £0.85°
160 € =
0il Design and Construction Manual 75pt 1pole 12 way 1965 £0.48° 116 5pin DIN piug to 3.5mm. Jack connected
161  Aadio. TV and Electronics Data Book 60pt 2 pole 6 way 1966 £0.48° to pins 1&4. Length 1.5m £0-85°
196  AF-RF Reactance- Frequency Char for 3 pole 4 way 1967 £0.48° 116 Car aerial extension. Screened insulated
Constructors 15pt | 4pole  3way 1968 £048° lead. Fitted plug & skt. Al
202 Handbook of Integrated Circuits {ICs) Equivalents = e ECunaing cogriseting lead|tycaseciie .
2 9 MICRO SWITCHES Order No.  Price recorders & radios. 2 metres £0-68
and Substitutes 75p1 Plastic button gives simple 118 5 pin DIN phono plug to stereo A
205  First Book of Hi-Fi Loudspeaker Enclosures 75pt on-oft action headphone jack socket - £1.05°
213 Electronic Circuits for Model Railways 85p1 | Rating 10 . 250V ac 1969 €020 | 119 i ;ﬁ g";'eg‘llr;l‘ugugse:a sterep, nsa'cel:xcm
214 Audio Enthusiasts Handbook 85pt Button gives 1 pole change 100 N rl J
216  Electronic Gadgets and Games 85p1 over action 120 réeadphones. Legein O\./Zrt_\ S0
3 Rating 10 amp 250V a.c. 1970 £0.25 ar stereo connector. Variabie geometry
217  Solid State Power Supply Handbook 85pt - plug to fiy most car cassette, 8 track
219  Solid State Noveity Projects 85pt ca,;l':r}i?_e &'con‘;bina!ionl uv:jils. gqonlied . Prow
f A CE . with inline fused power lead and instructions. .
gad LA 007 O olly S tapaildhi angiAudic aah FUSE HOLDERS 123 6.6m Coiled Guitar Lead Mono Jack Plug
222  Solid State Short Wave Receivers for Beginners 95pt 124 sophi/:‘ostJpa:::gF"I: Bp,L:g:(N plug. 6150
223 50 Projects Using IC CA3130 95pt A N D F U SEs Length 1.5m £0.75°
224 50 CMOS IC Projects 95pt 125 Epm DINsplug to 5 pin DIN plug. o
225 A Practical Introduction to Digital IC's 95pt D : , ength 4
4 - escnption Order No. Price 126 5 pin DIN piug to Tinned open end.
226 Hov.v to Build Advanced'Shon Wave Receivers £1-201 20mm x 5mm chassis mounting 506 £007° Le‘:u;lh p & = £€0.75°
RCC Resistor Colour Code Disc Calculator 10p1t l*m x jin ::has‘sns mounting ggg gg:é: 127 b5pin Din plug to 4 Phono Plugs. .
4in car inline ty, 2 All colour coded, Length ¥.5m 1-30°
Panel i Omm 509 £0.20 128 5pin DIN plug to 5 pin DIN socket.
Panel mounting 1}in 510 £0-30 3 I-r.,eng(g lN5m £0.80°
129 pin DIN piug to 5 pin DIN plug mirror
BOO KS BY NEWN ES QUICK BLOW 20mm image. Length 1.5m £1.05°
Type Type No Type No 130 2 pin DIN plug to 2 pin DIN intine socket.
No. 229 Beginners Guide to Electronics Price £2-25¢ ;ggmﬁ g}; gP :AEA g:g gp 32 g;g gp 131 I!';e;g"[‘)lsN"LIug 103 pin DIN plug, 184 £0-68°
3 E = s m, P ¢ P 4 . ug.
No. 230 Beginners Guide to Television Price £2.25¢ 550mA 613 5p 24 617 B 5A 621 5; and 3&5. Length 1.5m £0-83°
No.231 Suide to Ti Price £2.25¢ 800mA 614 7p 2.5A 618 6p 132 2 pin DIN piug to 2 pin DIN socket.
No. 233 Beginners Guide to Radio Price £2-75¢ 133 I;:?ig"[‘)lll\logl‘ug to 2 phono plugs gl
No. 234 Beginners Guide to Colour Television Price £2-251 :NTI -SURGE 20mm ' ' o Connected pins 3&5. Length 1.5m £0.75°
i tronic' Di ice £1.80t Yp! No. ype No. ype No. 1 5 pin DIN plug to 2 phono sockets.
Rl DR Disgroms iy 100mA 622 1A 626 2'6A 628 Connected pins 3&5, Length 23cm £0.68*
No. 236 Etectronic Components Price £1-801 250mA 623 2A 626 3-15A 629 f 135 5 pin DIN socket to 2 Ehnnn plugs.
No. 237 Printed Circuit Assembly Price £1-801 500mA 624 1 fl:\7 52"7 5A 630 R gnfllrl:(:led pnr;‘s 33.5. ength 23cm £0.68*
No. 238 Transismr Pnckul_Bnnk Price £3.901 BIoEC Bfa.cek. f:,"geg, 55"3, R 20eEXicnsonepd; £1.75°
No.22 Sl};‘gng\géssuE ;:ﬂgscm price £2.501 | QU'CK BLOW 1iin 178 ACmains lead for calculators etc. £0.45°
. Type No. Type No. Type No.
No. 227 110 COS/MOS Digital IC ZYS%mA 631 EB%mA 632 BB%mA 6304
Projects For the Home Al 7p sach AVDEI- BOND
Constructor Price £2.75t Type No. Type No. Type No.
No. 226 110 Operztional Ampilifier 1A 635 2.5A 638 5A 642
Projects for the Home 2A 637 3A 639 CYAN OACRYLATE Gz
Constructor Price £2-501 All 6p each The wonder adhesive which works in secnnds Bonds plas(nc
No. 242 Electronics Pocket Book Price £3.90t ubber.
No. 239 30 Photoelectric Circults & O/DMJ oY 70p hrai2gry ph'al
Systems Price £1-801

CASES AND BOXES

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

No. Length Width Height Price
155 8in 5}in 2in £1.25°
156 Nin 6in Jin £2.12°
157 6in 4%|n 13in £1-30°
158 9in 53in 23in £1.76°
ALUMINIUM BOXES. Made from bright ali., folded

construction each box complete with half inch deep lid
and screws.

No. Length Width Height Price
159 53in 23in 14in 62p*
160 4in 4in 1iin 62p°
161 4in 2%in 1in 62p*
162 5in 4in 14in 70p°
163 4in 24in 2in 64p°
164 3in 2in 1in 44p°
165 in 5in 2}in £1.03°
166 8in 6in 3in £1.:32*
167 6in 4in 2in 86p°

BI-PAK CATALOGUE
NEW EDITION NOW AVAILABLE

Send for your copy of our revised catalogue and price list NOw!
it contains 127 pages packed with literailly hundreds of
semiconductors. components and our famous range of BI-KITS

audio modules.
ONLY 65p POST FREE

OROERING Do not forget to state order number and your name
and address.

V.A.T. Add 12}% to prices marked®. 8% to those unmarked.
Items marked are zero rated.

P& P. 35p unless otherwise shown.

MIDGET WAFER SWITCHES

1965 - 1 pote 12 way 48p°
1966 - 2 pole 6 way 48p°*
1967 - 3pole 4 way 48p*
1968 - 4 pole 3 way 48p*
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$450

STEREO

FM TUNER
Fitted with
phase lock-loop

£22-30

4+ 40p p&p
+121% VAT

L 28

FREQUENCY RANGE 88-108 Mhz
SENSITIVITY 3-0uV

BANDWIDTH 250 kMz

SPURIOUS REJECTION 50 dB 21
SELECTIVITY 4 400 kHz 55 dB

AUDIO QUTPUT @25 kHz deviation) 100 mV

STEREQ SEPARATION 30dB
SUPPLY REQUIREMENTS 20 to 30V {90mA max)
AERIAL IMPEDANCE 75 ohms_

DIMENSIONS 240mm x 110mm = 32mm

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 otten as you choose, simply by chanping the settings of the pre-set controls.
Features include FET input stage. Vari-Cap diode tuning. Switched AFC LED Stvreo Indicator.

Stereo 30
CDMPLETE
AUDIO
CHASSIS

£18-95

+ 40 p&p
+ 12;°, VAT

PR

7+ Tw R.M.S,

MPA30

MAGNETIC CARTRIDGE
PRE-AMPLIFIER

£2-95

+25p n‘x
+12}% VAT

Enjoy the quality of a

\¥5
\)
]
\ L
QE‘\*'
magnetic cartridge with your

existing ceramic equipment using

the MP 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.

SENSITIVITY 3-5 mv for 100 mv output
EQUALISATION Within £ 1 dB from 20 Mz to

kHz
INPUT IMPEDANCE 50 K ohms

OUTPUT POWER 7 Watts RMS SUPPLY 181030 V——re earth

LOAD IMPEDANCE e DIMENSIONS 110 % 50 x 25mm (inc DIN

TOTAL HARMONIC DISTORTION Less than -5% (Typically -3%) EDCke

FREQUENCY RESPONSE 50 Mz 10 20 kHz & 3dBs

TONE CONTROL RANGE £ 12 dBs at 100Hz and 10wHz P 1 2 -

SENSITIVITY 150 mV for full output A R = £710

INPUT IMPEDANCE 1M ohms i STEREQ 30p plp

TRANSFORMER REQUIREMENTS 22 V.A.C. rated at 1A PRE-AMPLIFIER : +121% VAT

DIMENSIONS

(Less controis and panel) 200mm x 130mm * 33mm

this unit is ith full instr

mounting brackets.

The Stereo 30 comprises a complete stereo pre-amplifier, power amplifiers and power supply. This, with only the addition
of a transtormer or overwind will produce a high quality audio unit suitable for use with a wide range of inbuts i.e. high
quality ceramlc n|CR un. stereo tuner, slereo tape deck etc. Simple to install, capabie ot producing really first ciass resuits,

b black front panel, knobs, main switch, fuse and fuse holder and universal

25w

o

AL60

AUDIO
AMPLIFIER
MODULE

25 Watts RMS

£4 55 + 25p p&p

+ 121% VAT

OUTPUT POWER
SUPPLY

LOAD IMPEDANCE

TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE

25 Watts RMS

30 50 0 V

8-16 ohms

Less than -1% (Typicaily -06%)
20 Hz to 30 kHz x 2 dBs

SENSITIVITY 280 mV for full output _
MAX. HEAT SINK TEMPERATURE 90°C
DIMENSIONS 103mm x 64mm x 15mm

The PA12 Stereo Pre-

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

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

8ASS CONTROL + 12 dB at 60 Hz

TREBLE CONTROL + 14 dB at 10 kHz

INPUT IMPEDANCE 1 Meg. ohm
INPUT SENSITIVITY 300 mv
CROSSTALK 8048
SIGNAL/NOISE RATIO —65dB
OVERLOAD FACTOR + 20d8
TAPE OUTPUT IMPEDANCE 25 K ohms

DIMENSIONS 152mm x 84mm x 25mm

to 25 RMS with Adistortion levels below 0-1%

This high quality audio amplifier module Is for use in audio equipment and stereo amplifiers and provides output powers up

PS12 POWER SUPPLY

AL8O : 35w

R.M.S.
AUDIO J p
Agl;hl&ER 1 P
M .3
£7-15* -l
+ 25p p& =
+8%Va

OUTPUT POWER

SUPPLY

LOAD IMPEDANCE

TOTAL HARMONIC DISTORTION

FREQUENCY RESPONSE

35 Watts RMS

w060V

8-16 ohms

Less than 1% (Typically -06 %))
20 Mz o 30 kHz x 2 dBs

SENSITIVITY 280 mV for full output
MAX. HEAT SINK TEMPERATURE 90°C
‘DIMENSIONS 103mm x 6amm x 15mm

Desi d {or use with the AL30A S.450 and MP A30 in conjunction
with transformer T538.

INPUT VOLTAGE 17-20v AC £1 30
OUTPUT VOLTAGE  27-30v DC
OUTPUT CURRENT  800mA

+ 25p php
SIZE 60mm ~ 43mm x 26mm + |z '/. VA‘I‘

The AL80 is similar In design to the AL60 above and
distortion fevels below 0-1%.

is ol the same high quality but provides

output powers up to 35W with

GE 100 NINE CHANNEL
MONO-GRAPHIC EQUALIZER

The GE100 has nine 1 octave adjustments using integrated circui t
a:llve filters. Boost and Cut limlts are + 12dB. Max. Voltage
2 V RMS, T.H.D., 0:05%, input impedence 100K. Output

AL250 125w nms.

AMPLIFlER

£17-25*

+ 40p p&p + 3% VAT

OUTPUT POWER
OPERATING VOLTAGE
LOADS

FREQUENCY RESPONSE

125 Watts RMS continuous

50-80 V

4-16 ohms

25 Hz 20 kHz measured

at 100 Watts

SENSITIVITY FOR 100 WATTS

O/P AT 1 kHz

INPUT IMPEDANCE

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

450 mV
33 K ohms

impedence less lhan 10K, Frequency response 20 Hz -20 KHz (3dB).
The nine gain controls are centred at 50, 100, 200,

400, 800, 1,600, 3,200, 6,400 and 12,800 Hz. The £22 00
suggested gain controls are 10 K LIN sliders (not 25p p&p
supplied with the module) See Paks S31 and 16192. = 1“% VAT

$G3ic POWER SUPPLY BOARD for GE100 15-0-15 VOLT £5-50 +
12§% VAT + 25p php

This unit, designated AL250, is a power amplifier providing an output of up 10 125W RMS, into a 4 ohm load.

10w

R.M.S.

AL30A

AUDIO
AMPLIFIER
MODULES 3

£3°75 + 20080 JE‘- v

+ 12;% VAT

MAXIMUM SUPPLY VOLTAGE 30V
POWER OUTPUT for2% THD 10 Watts RMS
TOTAL HARMONIC DISTORTION Less than ‘5%
LOAD IMPEDANCE 8-16 ohms

INPUT IMPEDANCE " 100 K ohms
FREQUENCY RESPONSE 50 Hz-25 kHz + 3 dBs
SENSITIVITY ) ~ 75 mV for tull output

DIMENSIONS F4mm x 63mm x 28mm

SIREN ALARM MODULE

American Police screamer powered from any 12 voit supply into
4 or 8 ohm speaker. Ideal for car burglar alarm, freezer breakdown
and other security purposes. Order No. $15. No. BP124 .

Onily £3:50 + 8% VAT + 25p p&p

These low cost 5 and 10 watt modules offer the utmost in reliability and performance,

MAG60 HI-FI AMPLIFIER KIT

Build you own top qunllty ampllner. pounds. The
MAG60 kit compri 1-ki x AL60 amps,
1 x PA100 pre- amn.1 x SPMso stab power sunply.‘ x BMTB0
transf. giving 17 watts RMS per channel STEREO. All modules
covered by the BI-PAK satisfaction or money back guarantee.
Details of the above modules are in this ad.

Price £32-00 + '12}% VAT + 62p p&p.

save oursell
ts dut J

whilst being in size.

SPM80 i

STABILISED 4
POWER SUPPLY ’

£4 ‘25 + 25p p&p

+ 12} % VAT

INPUT A.C. VOLTAGE
OUTPUT D.C. VOLTAGE
OUTPUT CURRENT k
OVERLOAD CURRENT
DIMENSIONS

33-40V

33 V nominal

10 mA-1- 5 amps

17 amps nnproxr.

105mm » 63mm x 30mm

| simult y. Circuit T i include full short circuit

Designed to power two AL60s at 15 Watts per
profection.

TC60 KIT

A beautifully designed genuine TEAK WOOD veneered cabinet
to put the professional touches to your home built amplifier. Full
set of parts incl. Front & Back Panels, Knobs, Chassis, Fuses,
Sockets, Noen, etc. Ideal for the MABD. Size: 425mm x 290mm =

95mm.
Price £19-95 + 12§% VAT + 36p p&p

PA100
STEREO
PRE-AMPLIFIER

o

e
t‘*‘ L3

£15-80

+ 40p p&p
+12j% VAT

FREQUENCY RESPONSE
TOTAL HARMONIC DlsTohT|0N
SENSITIVITY 1. TAP
INPUTS 2 RADIO TUNER
3. MAGNETIC P.U.
EQUALISATION

20 Hzto 20 kHz x 1dB |
‘Less than -1% (Typically -07%)
100 mV/100 X ohms ] For an
100 mV/100 K ohms } output
3-5mV/50 K ohms j 250 mV

Within 4 1 dB from
20 Hz to 20 kM2

+ 15dBs at 75 Hz
+1020dBs at 15kH:
Better than 85 dBs (All inputs)
Better than 26 dBs (All inputs)
20to 40 V

300 = 90 = 33mm (less controls)

BASS CONTROL RANGE
TREBLE CONTROL RANGE
SIGNAL/NOISE RATIO
INPUT OVERLOAD
SUPPLY

DIMENSIONS

two filters for high and low frequencies.

A top quality stereo pre-amplifier and tone control unit. the PA100 provides a comprehensive solution to the front end
requirements of stereo amplifiers or audio units. The six push button setector switch gives a choice of inputs together with

Practical Electronics July 1978

TRANSFORMERS
T538 For use with 5.450 ALJOA MP A30
Order No. 2036 Price: £3-20 4+ 55p p&p + 12§% VAT

T2050 For use with Stereo 30
Order No. 2050 Puce £3-25 + 55p p&p + V21% VAT
BMTS0 For usl with AL60 SPM80

Order No. Price: £5-40 4 86p p&p + 12;% VAT
BMT250 For use with AL250
Order No. 2035 Price: £6-35 + £1-10 p&p + 12;% VAT

I-PANK

{DEPT.PE7,P.O. Box 6, Ware, Herts
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SAXON ENTERTAINMENTS LTD

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

CENTAUR cowier
STEREO DISCOS S0UND To LIGHT /SEQUENCER

C/W LIGHT SHOW & DISPLAY,
TWIN SPEAKERS & LEADS

& DISPLAY
TWO YEAR GUARANTEE

MINI DISCO -
100 WATT -~
MONO SYSTEM

Standard 100W p
£225 or Deposit £50.80

12 Months @ £19.11 or 24 Months @ £10.66

Super 200W
£275 or Deposit £61.80 "

12 Months @ £23.17 or 24 Months @ £12.92
GXL 200W (=)
£349 or Deposit £77.72

12 Months @ £29.19 or 24 Months @ £16.28

o

tope & mic with

sequencer, disploy,

BSR Decks

illustration shows GXL Centaur. ﬁy;?ei
These systems feoture full mixind for t

monitoring _fc'acﬂi' )
spealeér leady ej@
JUST PLUG INANDVGO!

17,000 Line toudspeakers — Rugged Aluminium TrimmegdeCobineks, =€ ve Light And
Output — Slove Output — Deck Lights/Motag®Storts (L

and ore supplied completgrwith s

£] 79.50 lSeposif £40.66

12 Mgfiths @ §15.45
o4 Morths @'H8.61

Similar ipsippeardcieto the Centaur ahg'
campiete with laugspeakers om‘i<¥\n;

Heagghones To'suhany system “ _4Y.59
EMB07 Elecket Mic £15:00,
£CM T Electrdt Mic £79.9%
Boom'Sfand £15.50
fAN00 |

L oerfag®on ail disco ontM’sys?el s
{In 'mdg

ed in H.P. Prices)

. 20% Deposit Terms
o light On All Orders
Over £150-120r 24
P Months — Low Interest

D.L.Y. MODULES FOR ALL DISCO/P.A. AMPLIFERS

DISCO'MIXERS — COMPLETE OR Mooqu‘k

SA308 30W B ohms 45V £9.95™ o’ £10.90% - wéno ok strko
v g s P9906090000 i
SA604 60W 4 ohms S0V £13.25 1y s ( \V, (o - &2;_ e WiTH Ay TofAQE
SKOO8 GOW B oms 651 €14.25 At | 1330 g P fopuies cndf
= ? v ielcomplete ond ready to plug in or os ap Méng magule 24
SA1204 120W 4 ohms 75V £15.95 AL e r R :\.‘1’":’?! mud;le 'wmz ullp::l?mol:’ exgébt sbfree modyl g,g.;:
PPLY £OF [ manitdr switch oirea: itte: instotionsy, Y Paiyel J
SAT208 120W 8 ohms 95V £2)400  1asl } £22.50 :;%\,- wabiid v cg};:::’;’:.;*;;‘:':w..:f;f:’.
(S)Ai:(']:'NUW ;):h;:)ISlSVV?ﬁQ?HSg '/ow il i FEATURES INCLUDE: I fhono 18V £39.50
istortion - ul ar en Circuit pr input win Dec ic ope Inputs# Wid&rdnge bass _—
sensitivity 240 mV 10 suit mos:'p:urs DC. &YOutpu'Fu?eswa" f " QQ“ .3 tve[:;Ie k(on?a:s& ‘Fsll Lc‘:;pho:vt ﬁaa;v:nnl; :4'0"9“‘.,‘(3:, 2:;;?
TOP QUALIﬁMMNENTS THROUGWI Crosstode - Prof ewonol 4'mdwf'-~;y ary tar¥ls mains £63.75
COMPLETELIGHTING CONTROL A¥. YOUR FINGERTIPS! STROBFUNITS
L leq'mng Comedl Unit Mk il £44.50
-l ol -l | 4kW Sequencef - Sound light - Dimmers l'rb-Strobe 4-6 Joules £37 50
£ . Automotic Level Integrated Logi dule £32.50 ]
p "6, 0,0 O Q iyl heorekatosk  modue 01220 Super Strobe 2-3 Joules £22.50
r ® | . Q,"" ChanaeiSou-d 1o tight s (Prc.a-.Strobe has external trigger
\r.lf- 'l | W 1.240W nput - master Module ﬂ9 75 fOCIllfy).
435 - WPlusghonnel controls Panel . 42.95

SPARES & Accs‘ssom LOUDSPEAKERS & CABINETS

Rope Lights! Lﬁed or Multicolowt |  £22.00  Melos Echo Chamber £59.00

' per 12 ft. Headphones €7.50*
Rope Light Co&.oller for up 1o 120 # £30.00 4 Sirens: EnglishPolice, USA Police,
Fuzz llghﬁs—Red/Blue/Yellow/@leen £22.80 " D¥sicoyer, Align Voice Simulator £7.59
Magnetic Cartridge Equalisers £3.50*,Bolgin 8 way |i Tgh'mg plug/socket  £1490

PROJECTORS — PLUTO — NEW LOW PRICES!!!
CHOICE OF WHEEL/CASSETTE

P150 150W Tungsten  £37.50 Liquid wheels £7.50
P500 100W Q.. £74.95 Cassettes £8.00
P500 250w Q.1 £84.95 Picture wheels from £4.75

(Wide choice available}

100 Watt Chassis Loudspeakers 12 £28,50

Empty Loudspeaker Cabinétsy Small 12" _
£15.50, lcsgg 2x 12" €28

]8” £47.50 r#ﬂ’ 50 carr.)
2

Latge 12 £21.50 smauzf £22.50

~1x18"£29.50

Projector lamps: A1167 £2.90, M6 £5.65.
100W Spot lamps Red/Blue/Yellow/Green
£1.50ea £13.50 for 10

MD Spot Banks: 3-way 300W £19.50,
4-woy 400W £22.50.

Bubble machines (optikinetics) £36.50

Strobe tubes B0W £8-50

ICl Vynide 50" wide £3.50 Metre

Kickproof Grille'24"” wide £3.25 Metre

Kick Resistanf Grill 50" wide £3.25 Metre.

FULL RANGE OF RE-AN PRODUCTS IN STOCK
SEND FOR OUR BROCHURE NOW!!

PIEZO HORNS only £7.50
YES! —only £7.50

(As fitted to our package PA system)
Direct from Motorola Inc., USA at an
UNBEATABLE PRICE

No crossover required 4kHz — 30kHz rated
75W /8 ohms 150W/4 ohms use two per 100W
amplitier — Full instructions supplied.
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SEMICONDUCTORS. ALL FULL SPEC.. BC212, BC182, BC237. BF197, BC159 all 8p
each. LM380 80p. LM381 95p, NE665 33p, 741 8 pin 23p, 7415 {wide bandwidth) 8 pin
L L] 35p. TIL305 Aipha numerical display (with data) £2,50. BX504 opto isolators infra red led

to photo cell, 4 lead 25p. BFYS0 plastic 14p, STC 3 voit 1 watt zener diodes 7p each, OC45
14p, MRD3051 photo transistors 35p, FETS similar to 2N3819 18p, MOSFET similar

b 2 Year 40673 36p. SL301 dual matched pair sil npn transistors ft. 300mhz 30p. Intet C1103 1024
J Guarantee bit mos rams 95p, TBA800 80p, CD4051 45p. 723 14 pin I.C.'s 35p.
DIODES, BY127 9p, IN4002 4p, IN4Q05 7p. 600V 3 amp 17p, Lucas bridge recs. 400V

1.5 amp 30p.
MAN 3A 3mm led displays 50p, Min. Nixie 5870ST 76p. Pot core unit. has six pot cores
y Complete @h PEZO horn cb'imns f"'ed w”h ‘OO watt including one FX2243 {45mm) and two FX2242 (35mm) 3 TO3 sil. power transistors on
r heat sink. 3 20mm peanei fuseholders and panel with various transistors. diodes and a 5 amp
ﬁﬁ"s ( ] w WO" system-tllustroted) plastic SCR. £1.75 plus 75p postage.
MOTORS, Model type 1.5-6 voits 20p, "BIG INCH' sub min motor 115v AC. 3 rpm 25p.
] 00 W“ £] 49.50 240V AC SYNCH., MOTORS WITH GEARBOX, { rpm 75p, #th rom 75p, 15 rpm £1.20,
.E Crouzet 115V AC 4 rpm 95p,
DepOSli 35 26 HI-SPEED MORSE KEY, ALL METAL £2.25,

HI-IMP MONO HEADPHONES 2K IMP £1.95. Crystal microphone inserts 37mm 45p,
Grundig electret condenser inserts with built in FET pre-amp £1.50, ELECTRET PENCIL
HAND MICROPHONES 1K IMP wiITH STANDARD JACK PLUG £2.85 TiE CLIP
CONDENSER MIKES OMNI, 1K IMP {uses deaf aid battery, supplied} £4.95.

SOLDER SUCKER, High suction, eye protection shield £4.96.

PROJECT BOXES, BLACK ABS PLASTIC wITH BRASS INSERTS AND LID,
75 % 56 x 35mm 44p, 95 x 71 x 35mm 52p. 115 x 95 x 36 60p.

BUZZERS, GPO open type 3-6V 30p. Large plastic domed type loud note 6 or 12 voits 50p,
Solid State buzzers, miniature, 6-9-12-24 voit 15ma 76p each.

TAPE HEADS, Mono Cassette £1,30. Stereo cassette £3.00, BSR MNI330 half track dual
imped. heads 50p, BSR SRP90 } track R/P Heads £1.95, 8 track heads £1.75, TD10
Dual head assemblies 2 heads both } track R/P with built in erase, mounted on bracket,
£1.20. Relays, Min. sealed 12v DC type 4 pole changeover 55p, Min 24V DC 2 pole c/o
3 amp contacts 55p, Min sealed 220v AC 2 pole c/o 40p, Open type 12V DC 4 pole c/o 50p,
4 pole reed retays n/o 20p.

CRYSTALS. 300KHz 40p 4.43MHz CTV 45p.

12.Manths @ €12.91 or 24.Munms @ €712(
& ineludes 1@ Chonnel 100 Wc" Amplifier with:
" Treble, Bosshgnd "Mosier Controls plus Leagds
i and Twin Pi&28iHormEalumns (shown on right

" i e
. 200 Watt £225.00
Deposit £50.80
12 Months @#19.11 or 2¢Mnibs @ £10.66
2six Mixed dnputs plus Thrge. Sets of: Bqls ond
Treble Conlf@ls plus Slave Quitput and Moster

Control o AEROSOL Touch up’ paint one oolour yellow/grey 60z can 35p. 50v AC cam units,

T motor switching ten ¢/o micro swit: with itor for 240V AC use £1.95 plus

ACCESS.@ RlES 35p postage. Beiling Lee L4305 masthead amplifiers and mains power unit, new but only
for group A UHF £7.50.

TRANSFORMERS, 6-0-6V 100ma, 9-09 75ma, 12-012 50ma 75p each, 12-012 100ma
95p, 12V 500ma 95p, 1:1 triac/xenon pulse transtormers 30p, CHOKES 6MH 3 amp 20p.
U.H.F. TV Tuners, push button {not varicap) new and boxed £2.50. Miniature toggle
switches, SPST 8 x 5 x 7mm 45p, DPDT 8 x 7 x 7mm 60p, DPDT ¢/o 12 x 11 x 9mm
75p. Min. push to make or push to break 16 x 6mm 15p each type. Slider switches,
DPDT standard 15p. Min 12p, Std. ¢/o 20p. Roller actlon micro switches 15p.
TOOLS. Smali side cutters 5” insulated handles £1.35. Snub nosed pliers 5" insulated
£1.35. watcl sets, 5 darivers n wallet £3.00. Large mains
tester screwdrivers. fully lnsulated 8% 44p. Test lead jJumper sets, 10 leads with insulated croc
clips each end, different colours 80p. Telephone pick up coil, suction type with 3.5mm
Stond £9.90. ECM81 Condengpl' Mic. — jack plug 5%9. 9 volt battery eliminators, 240V AC input 9V DC out at 120ma stabilised
_ replaces PP3, PP6, PP7, PP9 £2.45. Edge connectors, 0.1 64 way 65p, 34 way 40p, 0.2
Removoble Leod Good _ Ahti-Feedbock 18 way 15p. Ampiifier modules, OTL410 10 watt mono into 8 ohms 28V DC max £4.65.
£19.95.% EM507 Condensg” Mic. - Good 5558 Stereo module, 3 watt output into 8 ohms, 12V DC £3.35. Tape head demagnetizers,
Volue £15.00. Phasers £ 19280 240V AC with on/off switch, straight probe £2.00. cyrved probe {cassette} £2.35.
-

TERMS: Cash with order {or official orders from colleges etc}. Postage 30p unjess otherwise
shown, overseas post at cost. VAT inclusive prices. S.A.E. for lists.

~Melos Eeho Unil*£59.00

A high quu\MoM Tape Echo Unit giving
long tape lifaginfinitely variable echo depth
and speed confrol Suitable for all mics. cnd
instruments.

High quolity Boom Stand £15.5Q#" Floor

D.1.Y. MODULES FOR P.A. SYSTEMS monc or Steres
Make youpfdwn mixer — Mono/Stereo — up to 20 channels PROGRESSIVE RADIO

with these, easy to wire modules — Available as PCB's or 31 CHEAPSIDE, LIVERPOOL L2 2DY. TEL. 051-236 0982.
ossgmbled on panels.

o oo I I £5.95 e £8.95
Q s Test Eaui |
X = 5 £9.50 o’ £12.50 ~ ]Ipnlent

- AL - — £5.95 lwid £8.95 Multimeters

wouina o (One only PCB ! panel efe.
. . O‘ per system) .
b 4 . sevEs W The Eagle range of multimeters

Stereo €
~a i £9.50 e £12.50 covers every possible need of the
®m O

electrical or electronic engineer.
Power supply for Blank
upwto 20 channels £9.50 puunnei E] .00

They cost from about £6 to £58
(inc V.A.T.). There's at least one

Send for free brochure for complete specification which suits your job precisely.
\éVe have a lot of other test equipment too.
¥ d the coupon and we’ll send you our
Saxon AP100 Amplifier £45 Sy u
Four mixing inputs — 100W into 4 ohms . - complete catalogue.

Wide range bass & treble controls

+ master — Twin outputs

Saxon 150 Amplifier £59

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

(& & 8§ & 0 ¢ B §8 § §0 § §B § | Iq
I Please send me details of all your test equipment. Q‘

J rame

J <ooress

All prices subject to 8% VAT except where asterisked (12} %)
Shop premises open Mon to Sat 9 am - 5 pm Lunch 12.30 - 1.30 pm
Mail order dept open Mon to Fri 10 am - 4 pm - Ring 01-684 6385

TO ORDER

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

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

Eagle International, Precision Centre. Heathes Park Drive.
Wembley HAO 1SU Tel: (01)-902 8832

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

SAXON ENTERTAINMENTS LTD.
327 Whitehorse Road, Croydon, Surrey.

All Enquiries Large SAE Please Brochures on request.

L—------- -_---J
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VALVE MAIL ORDER CO.

Climax House

Fallsbrook Road, London SW16 6ED

SPECIAL EXPRESS
MAIL ORDER SERVICE

t
AA119 0-20 | BCY71
AAY0 0-13 | 8CY?72
AAY32 0-15 { BCZ1t
AAZ13 0-25 | BD11S
AAZ1S 0-31 | BD12Y
AAZ1? 0-25 | BD123
ACY07 078 gg:g:
AC125 0-30

AC126 0-25 [ BD132
AC127 0.25 | *8D135
AC128 0-25 | *BD136
AC141 020 | *BDW7
AC141K 0.35 | “BD138
ACte2 0-20 | *BD139
ACt42K 0-30 | *BD140
AC176 0-25 | BD144
AC187 0-25 | BD1I8Y
AC188 0-25 | BD182
ACY17 0-85 | BD237
ACY18 0-65 | 8D238
ACY19 0-85 | BDX10
ACY20 0-¢5 | BOX32
ACY21 9-¢s | BDY20
ACY39 126 |8DY60
AD149 0.70 | BF115
AD161 0-75 | BF152
AD162 0.78 | BF153
AF106 0-45 | BF154
AF114 0.25 | BF159
AF115 0-25 | BF160
AF116 0-25 | BF167
AFNI? 9-25 | BF173
AF139 0-40 BF177
AF 186 1-50 | BF178
AF239 0-

AFZ11 2.

AFZ12 2.

ASY26 o

ASY27 0

AS215 1

ASZ16 1

ASZ1? 1

ASZ20 o

ASZ21 1-

AU113 1-

AUY10 1-

BA145 o-

BA48 o

BA154 0.

BA155 0.

BA156 0

BAWE2 0

BAX13 0-

BAX16 0-

BC107 o-

BC108 0.

BC109 0-

*BC113 o-

*BC114 0-

*BC115 0-

*BC116 0.

*BC117 o-

*BC118 o-

*BC125 o-

*BC126 o-

*BC135 0.

*BC136 0-

*BC137 o-

*BC147 o-

*BC148 0-

*BC149 0.

*BC157 0-

*BC158 0

*BC159 0-

*BC167 0-

*8C170 o-

*8C171 0

*B8C172 0

*8C173

BC177

gc:n

C179

*BC182 0-11 | BZY88
*BC183 0.11 | Senes
*BC184 0.2 | CRS1/05
*BC212 0-14 | CRS1/40
*BC213 0-14 | CRS3/05
*BC214 0-17 | CRSY40
*8C237 017 g:io:eﬁo
*BC238 0-12

8c301 0-45 | GEXS41
B8C303 0-60 g\jgm
E i

X 5% | GMoarea
«BC327 0.-22 | "KS100A
*BC328 0-18 | MIE340
*BC3Y7 0.19 | MJE3TO
«BCa38 0.18 | MJE3N
BCY0 1.00 | MVES20
B8CY3 1-00 | MJES21
BCY32 1.00 | MJE2955
B8CY33 0.90 | MJE30SS
BCYM 0-90 | *MPF102
BCY3S 3.00 | "MPF103
BOY40 3.25 | *MPF104
BOY42 0-30 | *MPF105
8CY43 0.32 | "MPSAG6
BCYs8 0.23 | "MPSASE
BCY70 o1

&
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Open daily to callers: Mon.—Fri. 3 a.m.-5 p.m.
Valves, Tubes and Transistors - Closed Saturday
Terms C.W.0. only - Tel. 01-677 2424-7
Quotations for any types not listed S.A.E.

Post and Packing 25p per order +8% V.A.T.
Items marked * 12} %

tp tp tp
*MPSUOt 032 | *ZTx 0-18 | 7403 0-20
*MPSU06  0-40 | 1N914 0-07 | 7404 028
*MPSUS6  0-45 | 1N916 0-07 | 7405 0-20
NKT401 2-00 | 1N4001 0-06 | 7406 0-55
NKT403 1-73 | 1N40O2 0-07 | 7a07 0-55
NKT 404 1-73 | 1N4003 0-08 | 7408 0-28
NES5S55 0-45 | tN4004 0:09 1 7409 0-20
OA5 0-75 | 1N4005 0-13 | 7410 0-20
OA? 0-55 | 1N4006 0-15{ 7412 0-26
OA10 0-55 | 1N4007 0-15 | 7413 0-45
OA4? 0-14 | 1N4009 0-15 | 7416 0-40
OAT0 0-30 | tN4148 0-07 | 7417 040
OA79 030 | 1N5400 0-14 | 7420 0-20
OAB1 0-30 | IN5401 016 | 7422 0:25
OA8S 0-30 | 1544 0-06 | 7423 0-35
0A%0 008 | 15920 0-08 | 7425 0-35
0A91 0-08 [ 15921 0-08 | 7427 0-35
OA9S 0-08 | 2G301 1-00 | 7428 0-50
0A200 0-10 | 2G302 1-00 | 7430 0-20
0A202 0-11 | 2G306 1-10 | 7432 0-36
OA210 0-75 | 2N4D4 0:50 | 7433 0-37
OA211 0-75 | 2N696 0:25 | 7437 0-42
OAZ200 0-65 | 2N697 016 | 7438 0-37
OAZ20% 0-55 | 2N698 0-30 | 7440 0.2
OAZ206 0-65 | 2N705 0-80 | T441AN 0-92
0AZ207 065 | 2N706 012§ 7442 0-78
oc16 1-25 | 2NT08 0:21 | 7447AN 1-20
0Cc20 2:00 | 2N 026 | 74 0-20
oc22 250 | 28113 0-26 | 7451 0-20
0c23 2.75 | 2N1132 0-26 | 7453 9-20
0C24 3-50 | 2N1302 0-37 | 7454 0-20
0Cc2s 0-90 | 2N1303 0-37 | 7460 020
0C26 0-90 | 2N1304 0-45 | 7470 0-35
oc2e 2-00 | 2N1305 0-45 | 7472 0-3
0c29 2:00 | 2N1306 0-50 | 7473 0.2
0oC3s 1-50 | 2N1307 0-50 | 7474 0-40
0C36 150 | 2N1308 0+60 | 7475 0-59
oc41 0-50 | 2N1309 0-60 | 7476 0-42
0C42 0-50 | 2N1613 0-33 | 7480 0-60
0C43 1-50 | 2N1671 1:50 | 7482 0-85
OCH44 0-50 | 2N1893 0-33 | 7483 1-00
OC45 0-50 | 2N2147 140 | 7484 100
ocn 0-45 | 2N2148 1-85 | 7486 0-40
oc72 0.45 | 2N2218 0-33 | 7490 0-52
ocr3 1:00 | 2N2219 0-42 | 7431AN 0-85
QC74 0.75 | 2N2220 0-35 | 7492 0.60
QC15 0-80 | 2N222% 022 7493 0-70
0C76 0-50 | 2N2222 0-25 | 7494 0-80
ocr7 1-20 | 2N2223 2-75 | 7495 0-80
oca 0-75 | 2N2368 0:17 | 7496 0-90
0Ca1Z 1:00 | 2N2369A 0-21 | 7497 3-67
0ca2 0-75 | 2N2484 0:21 | 74100 1-78
0OCa3 0-55 | 2N2646 0-50 | 74107 0-45
OCa4 0-80 | 2N2904 0-35 | 74109 0-86
0oc122 1-50 | 2N2905 0-35 | 74110 0-87
oci2a 1-85 | 2N2906 0-25 | 74111 0-86
OC139 2:25 | 2N2907 0-21| 74116 1-89
QC1a0 1-95 | *2N2024 0-15 | 74118 0-85
OcC141 2-25 | *2N2925 0-17 | 74119 2:00
0C170 075 | »2N2926 0-13 | 74120 1-10
oc1m 075 | 2N3053 0-25 | 74121 0-45
0C200 1-00 | 2N3054 0:50 | 74122 0-80
0C201 150 | 2N3055 0.65 | 74123 1-00
0C202 125 | 2N3440 0-60 | 74125 080
0C203 175 | 2NM4Y 0-80 | 74126 0-80
0C204 1.25 | 2N3442 1-20 | 74128 0-80
0C205 175 | 2N3525 0-90 | 74132 0:80
0C206 175 | 2N3614 1-20 | 74136 068
0Cc207 1-25 | *2N3702 0-15| 74141 0-85
OCP71 1-25 | *2N3703 0-15 | 74142 3-00
ORP12 083 | <2N3704 0-15 | 74143 3-00
*R20088 2.25 | *2N3705 0-15 | 74144 3-00
*R2009 2-25 | *2N3706 0-14 | 74145 1-00
*R20108 2.28 | *2N3707 018 | 74147 2-45
TIC44 0:36 | *2N3708 014 | 74148 2:00
T1C226D 1-30 | *2N3709 0-15 | 74150 1-75
TIL209 0-25 | *2N3710 0-14 | 74151 0-30
*TIP29A 0-50 [ *2N371 0-15 | 74154 200
*T1P30A 0-60 | 2N37Tt 1-60 | 74155 0-90
TIP31A 0-62 | 2N3772 1-70 | 74156 0-90
TIP32A 0-75 [ 2N3773 2:85 | 74157 0-90
TIP33A 1-00 | *2N3819 0-36 | 74159 250
TIP34A 1.20 | *2N3820 0-46 | 74170 260
TIP41A 0.70 | *2N3823 0-80 | 74172 §-00
TIP42A 0-90 | 2N3866 1-00 [ 74173 175
T1P2955 100 | *2N3304 0:21| 74174 1.57
T1P3055 0-50 | *2N3905 0-22 [ 74175 1-00
*T1543 0-35 | *2N33%06 0-22 | 74176 1-10
*ZS140 0-25 | "2N4058 0-20 | 74178 1-65
28170 0-12 | *2N4059 0-15 £ 74179 1-65
*Z5178 0-54 | *2N4060 0-26 | 74180 1-65
*ZS271 0-22 | *2N4061 0.17 | 74190 1.48
*Z5278 0-56 | *2N4062 018 | 74191 1-43
*ZTX107 0-11 | *2N4124 017 | 74192 1-25
*ZTX108 0-10 | *2N4126 0-17 | 74193 1-28
*ZTX109 012 | *2N4286 0-20 | 74194 1.25
*ZTX300 012 | *2N4288 0:25| 74195 1-10
*2TX301 013 | *2N4289 0-25 | 74196 1-20
*ZTX302 0417 | *2N5457 0-35 | 74197 1-00
*ZTx303 017 | =2N5458 0-35 | 74198 2:25
*ZTX304 0-19 [ *2NS459 0-35 | 74199 2.25
*ZTX3N 0-12 | N125 1-75 | *76013N 75
*ZTX314 0-20
*ZT X500 0413
*ZTXS01 0-14 | INTEGRATED Plugs in socket
*ZTX502 0-16 | CHRCUITS —low protile
*ZTX503 0.17 | 7400 0.20{8pinDIL 015
“ZTX504 0:20 | 7401 0-20| 14pbn DIL  0-15
*ZTX531 0-20 | 7402 0.20( ¥6pinDIL  0-97

Prices correct
when going
fo press

Announcing:

/

THE AUDIO-VISUAL MIRACLE

A

THE VIDEOGRAPH®

by Stuart

This all-British invention now leads the way in audio-visual entertainment!

SOUND WAVES IN COLOUR

At jast you can actually see your records and tapes displayed as beautifu!
sound waves on any domestic television set . . . black and white or colour.

STEREO OR MONO

Two inputs are provided, allowing direct display of stereo sound as
independent left and right hand channels. Alternatively a mono signal may
be used to feed, for example, low frequencies to one channel and high fre-

guencies to the other.

CHANGING BACKGROUND COLOURS
When used with a colour television the waves are orange and blue, while
the background performs an eight stage colour cycle, triggered by peak

audio signals.
EASILY CONNECTED

The Videograph connects directly to your television’s aerial socket, and
accepts inputs from almost any tape-recorder, gramophone, radio, organ or

synthesiser.

BUILD ONE YOURSELF AND SAVE MONEY
The Videograph is available as a straightforward consteuction kit which can
be assembled in a coupie of hours using only simple tools.

Price: Videograph Generator
Kit £12.00
UHF Colour Modulator 5
i 6

Kit s
TOTAL £18.95
Cabinet and Controls,

if required £6.95

COLOUR MODULATOR FOR
ALLT.v. GAMES £6.95
The only design to offer 3
separate inputs RG and B.
Easily interfaced to any game

with dramatic explosion for the
TANK BXTTLE.

READY-BUILT UNITS are available £39.95. Prices include VAT etc.

STUART-BRUGES, 137 Billericay Road, Herongate, Brentwood,
Essex. Telephone 0277-810244
cheques/P.0.s payable to J. M. Stuart-Bruges

4}in x 3}in METER. 30pA, 50uA
or 1004A, £5.43. 19p P. & P.

MICROPHONES FOR

TAPE RECORDERS
DM228R 200 ohm with 3:5
and 2:-5mm Jack Plugs
DM229R 50K with 3:5 and
2:5mm Jack Plugs
DM18D 200 ohm with 5§
and 3 pin Din Plugs £1-75
Postage on above microphones

11p

£1.30
£1:60

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130 Frequency
response  50-15,000c/s.
impedance Dual 50K and
600 ohms, €£8:02. 26p
P. & P.

2in x 2in meters 1mA, S500mA,
£3-65. 16pP. & P.

60 x 45mm meters 50uA, 100pA
500pA and 1mA VU meter, £4.46.
11pP.&P.

6v BUZZERS. 50mm diameter
30mm high, 52p. 15p.P. & P.

MULTI-
METER
Model T1-2
20,000 ohm/volt,
£10.38. 33p

P.&P.

TRANSFORMERS Primary 240V

6-0-6V 100mA £0:75

9-0-9v 75mA £0-75
12-0-12v 50mA £0-85
12-0-12v 100mA £1-05
Post on above transformers 30p.

9-0-9v 1A £1-80
12-0-12V 1A £2-15
15-0-15V 1A £2:36
30-0-30v 1A £3-10
6:3V 13A £1:80
6-0-6v 1A £2:20

Post on above transformers 45p.

All above prices include V.A.T. Send 40p for new fully
illustrated cataiogue, S.A.E. with all enquiries. Special prices

for quantity quoted on request.

M. DZIUBAS

158 Bradshawgate - Bolton - Lancs. BL2 1BA
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EASY BUILD SPEAKER DIY KITS T
Speciatly designed by RT-¥C for cost-

conscious hi-fi enthusiasts. these kits

incorporate two teak-simulate enclosures

two EM113” » 87 (approx.} wooters. two
tweeters and a pair of matching trossovers

Supphied complete with an easy-to-follow
£28l]l] circuit diagram. and Crossover components
STEREO PAIR Input 15 watts rms. 30 watts peak. each unit.

+ p &pE550 Cabinersize20” » 117~ 93" (approx }

SPEAKERS AVAILABLE WITHOUT CABINETS.
1's the umits which we supply with the enclosures illustratec

Swe 137 s B tappros 1 wooter (EMIL 2§ 3pp £ 700 per

tweeter. and matching crossover COMPORENtS.  stereo pair cuHRENT cATAwGuE
Power handling 1§ watts rms. 30 watts peak. + p & p £3.40 £ i
#cumpncr FOR TOP VALUE Thesemfinite hattle PRICE < g -

enclosures come to you ready mitred and professionally

fimished. Each cabinet measures approx. per stereo pair AT nvER

127 x 9" x 5" deep. and1s 1n wood simulate. ':850 -

Complete with two 8” {approx.} speakers for

maxtmum power handhing of 7 watts B2 +p&pf2.20 PER PACK @
SPEAKERS Two models Ouo lIb. teak veneer. 12 watts L
rms. 24 watts peak. 183" x 133" x 73" (approx.}. SEE 0““ PRICES N

Duo 1. 20 wansrms 40 watts peak. 27" x 13" » llj“ appx

PAIR PER PAIR PACK 1.2 x LP1173 10w. AMS output power audio

Db t] 7 & p ts S0 Oty ':52 p&p7.50 1 amp modules, + 1 LP1182/2 Slereg prg amp for R

DECCA 20 wnns STERED SPEAKER stereo par ceramic and auxiliary input. ‘ -

This matching loudspeaker system s hand made. kit OUR PRICE £ 4 9 5 " ,'\\‘

comorises of two 87 driameter approx. base drive umit. with p+p £1.00 . N ",\ . . )

heavy die cast chassis laminated cones with rolled P.V.C ecommended set of

sunovnnds two 32 diameter appros. domed tweeters PACK 2. 2 x LP1173 10w. RMS output power audio ACCESSORIES ~ rotary stereo controls

ahoR AlB Wilhicrasan IR TWorkslBE £4.00p & p amp modules + 1 LP1184/2. Stereo pre amp tor Suitable power supply partsincluding comprising BASS. TREBLE,
magnetic, ceramic and auxiliary inputs. mains transformer, rectitier, smoothing VOLUME and BALANCE.

» 8
OUR PRICE and output capacitors.
W 7 |“us_ a+p £1.00 £6_95 fvooee £1.95 wpsop 95
| PACK 3. 1 xLP1179/2 FM Tuninghead with AM gang, 1 xLP1165/1
e — AM/FM iF module, 2 x LP1173/10w. RMS output power audio *

PORTABLE Here's the big-value portable disco console from :r':‘:a'“"‘:“a'“ +11P1182/2 Stereo pre amp for ceramic ® 00®
0iSCO RY-VC! It features a pair of BSR MP 60 type auto- had sl ML L] ..
return, single play professional series record decks OUR PRICE fg 9 5
cpNspLF Ptus all the controls and features you need to give p+p £1.00 ... o
with built-in 1350105 disco performances. 0 8 pE6.50
pre-amp Simply connects into your 00
existing slave ot externa’ amplifier. 64 TRADE ENQUIRIES lNVlTED
q 45 WATT MOND
DISCO AMP
(3500
N ®
- ) N 38 ool PR 7 %y p&pE250
\owll £ N ! Ry e Size approx.
e N LS
~ 20 x 20 WATT STERED AMPL 1337 537 ¥ 6]7 oy
Tourist IV — Snp:rb Viscount IV n‘nntlgleak hn'.:'h?: oA (29% 45 watts rms, 90 watts peak output. Big features
CAR RADIO KIT For the experienced constructor onby B Syiver fascia with alummum rotary controls and p&p include two disc inputs. both for ceramic cartridges. tape
Output 4 watts into 4 ohms Complete with pushbuttons. red mans indicator and stereo jack  2.50 gl ang m18rophoneliupyi F VeveRgTniconivot i Iy
speaker, batfle and fixing strip. for the experienced constructor socket. Function switch for mic. magnetic and crystal with integral push pull switches Independent bass and
g::ay}(JT:‘IEIJIS‘;?::el‘{)::;.'%ee‘;I:J;'i‘nzu::oarl‘:'i:uilljl’u:?:al:‘c': ::’:‘ and pick-ups. tape. tuner, and auxibiary Rear panel features two treble controls and master volume
attractive small aluminium control knobs for manual tuning and ;'032'51%"::::; P’:\': slpoeik:’tlT:x;:ppu::k“kels. plus fuse. 70 & 100 WATY
volume control. 12 volts pos or neg : MONO DISCO AMP Lo
(altered internally). Size approx. 7°x2” 4%" £12.50 ‘;’:’ ’;';:n RIS U FIER (1.5 inTevery £2900 ?IAI'E a""’.’“"'w. t: I ’ f s
A MOTOR TOP 10 ACCESSORY WINNER n&p £1.50 i R 1a ’
FREE 10 PERSONAL SHOPPERS BUYING CAR RADID KIT  wortn | S22 Similar facilties as Viscount IV amplfier. p&p £250 ¥ prushed alominwm ¥~ f e st
ELECTROMATE Rear window heater, modern line element.  £3.00 pogk: . ’ £3900 fastia and rotary controls oo
AVAInglE %OW built and tully tested with Five vertical shde controls master volume,
OpURSTESE DR rmst, B0+ 6T beste S S plE2Aa0 tape fevel, mic level, deck level. PLUS INTER DECK FADER
PERSONAL SHOPPERS SPECIAL OFFER: PACKAGE PRICE WITH 30 x 30 KIT Mk Il for perfect graduated change from record deck No. 1 to
version, operates into4 to 15 OHMS speakers. Designed by R& TVC

No. 2. or vice versa. Pre tade level control 70 watt €

UNIK electronic digital alarm clock mains operated, large brightLED for the experienced constructor. Complete in every detail, facilities 4
display tilted dlsplgy for easy viewing. silent uperauung Alar?n and as Viscount IV amplifier 60 + 60 penak. Snpplie;vwilh 2 {PFL) lets YOU heat next disc betore fading 140 :a&" : ?: 0
9 minute repeater, PM and secs display size Goodmans Compact 12" bass woofer with cropped 14.000 Gauss 11in. VU meter monitors output level P
105mm x 115mm x 50mm approx. £7.95 y‘a’gnet. 30 watt. rms. h:ndlmg + (4900 X PR Output 100 watts RMS 200 watts peak. wat £Qf
approx. tweeters and crossovers |
16016 VOLT MAINS TRANSFORMER, 2§ amp fz 50 »ﬁz e i Ll CHASSIS RECORD . GARRARQ OECK CC10A {795
" . F ADD-ON STEREQ CASSETTE TAPE DECK KIV /o PLAYER DECKS Record changer with cue,

BSR R“"'Q;“"’ dedck on ";""h i £11.95 Designed for the experienced D..Y. man, This { g stereo ceramic cartridge. p & p £2.00
stereo l:annA ge vea.v que 4 . kit comprises of a tape transport mechanmism. g BSR MPGO TYPE Single ¢ g5
“',’ 5 function . digital watch £5 95 ready built and tested record ‘replay / play record deck 1 5
il stgel hmsh’ - electronics with twin V.U. meters and less carindge. papf2.5%
Lco § function e @yt ] £7 95 tevel control for mating with mechanism. Cartridges to suit ahove
stainless steel finish e Specifications - Sensitivity - Mic. Acos. magnetic stereo £4.95
b . Auch S £13.95 | 085 mv. 20k 0HMS: Oin. s0my 12" x B}” Ceramic stereo £1.95
watch stainless steel finis . * « 400K OHMS : Output - 300mV RMS per channel + 1KH2 approx BSR automatic record player deck
STERED CASSETTE record/repiay fully built P.C. £1 95 from 2K OHMS source : Cross Talk - -30db: Tape Counter cueing device and stereo ceramic head. p & p £2.55 (995
e “"a'a."'"' {Ex Equipment ) 3 Digit- Resettable: Frequency Response  40Hz -BKH2 + 6db €
AM. FM. TUNER P.C.B. with Mullard L.P.1186, Deck Motor - 9 Volt OC with electronic speedregulalluns BSR MP 60 type. complete with magnetic cartridge, 29
1185. 1181 modules. f9.50 RepIEtE on et dRegoy | wRew-nd 995 dramond stylus. and de luxe phinth and cover. p & p £4.50
100K Multiturn Varicap tuning pots. 6 for f' 00 Fast Forward. Play. Stop & Eject. &pf250 Home 8 Track cartnidge plaver This unit will match ¢ 50
:.‘!’i'g?"“"ﬁ“:"ﬂ"““"'"953,/",‘,“’" e ¢ *(:)pl. extras: Mains transformer to suite £2.50 + fl p&p ‘ with the Viscount IV 9" x 8" x 3}". p & p £2.50 16
inished (n naturai teak veneers, size Al X . TD BUILD REC XIT
14%" x 7% " approx. £595 u':f:«?:f:é"“ 1Ec:sl'he D-I-Y man whonnrgqui’:g':fns(er:n
MULLARD Built power supply f' 50 n T V c number ONLY. unit at a budget price. compnsing ready

. assembled stereo amp. module. Garrard J
DECCA DC1000 Stereo Casseute P.CB. 323 EDGWARE ROAD. LONDON W2 auto / manual deck with cueing device, h
complete with switch oscillator coils and 210 HIGH STREET, ACTON W3 6NG pre-cut and finished cabinet work Dut-
tape-heads. £2.95 ALL PRICES INCLUDE VAT AT 12} put 4 watts per channel, phones socket
FERGUSDN. 3-speed. 7" HIFI tape transport A ifes siliost to) avietibey. Pk, ‘corfone and record/replay socket. including
mechanism. complete with top covers. f1 5.95 at 1478 and subject to change without notice i 2 SPHERICAL HIFI speakers ‘1 995 p&p£4.05

L

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 0§-723 8432. 9.30am-5.30pm. Haf day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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PE TV GAME CENTRE. 14 GAMES |

ALL PARTS AVAILABLE FOR THE 14-GAME PROJECT

PCB and information £3.50 220 mtd capacitor each .10
Colour encoder UM1164E36 £2.50 100 mtd capacitor each .10
Sound moduiator UM1263 £2.90 Aliresistors each .03
Vision modulator UM1163E36  £2.90 All diodes each .03
AY-3-8760 Motorbike chip £9.90 All capacitors each .04
AY-3-8600 10-Game chip £7.50

Crystal .90 =1
Choke .45 Extra parts for finishing complete Game
CD 4013 .90 3.5 m.m. power socket 12
CD 4981 .45 Pair of joysticks £3.50
CD4071 .20 2 metres of 6 core cable .90
CD 4012 .20 Pushbuttons each .15
CD 4069 each .20 Knob .45
8v2 Zener .20 Toggle switch each .65
BC 182 each .15 Box-set with tascia {printed) £4.90
BC 337 each .15 Aerial lead .45
28 pin socket each .45 Power supply £3.25
14 pin socket each .25 Complete kit, no extras needed £47.50

All prices include VAT. For orders under £10 add 20p p&p. Cheques and postal orders to be
made payable to TELEPLAY; send your order {No stamp needed,) to Teleplay, Freepost, Barnet, EN5 2BR.
or telephone your order quoting your Barclaycard or Access number

| BARCLAYCARD

e

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

CLOSE TO NEW BARNET BR STATION —- MOORGATE LINE

TRADE ENQUIRIES WELCOME

(formerly TELECRAFT)

14 Station Road, New Barnet, Herts EN5 1QW Tel: 01-440 7033/01-441 2922

IT CAN SAVE
YOU POUNDS!

Modules — power s

amps 3 to 100 watts
R.M.S., power sup-

plies, control units, etc. /
— electronic ignition for

your car — D.LY. disco/ ?{
P.A. — bargain disco

assemblies — plenty to
choose from with technical
gen, diagrams and good

instructions. Send only 20p & o o (\ EQ\
for postage and handling for f g\eb (0

your copy by return. You can't : a(\d

be without it! p00

SEND
FOR YOURS
NOw

Dept. PE7, 37 VANGUARD WAY,
SHOEBURYN ESS, ESSEX. Phone {03708) 5543
Shop & Showroom (personal callers only)

Snund

222-224 west Road, Westclitf-on-Sea.
Phone: Southend (0702) 35-1048.

808

STORAGE CABINETS

Metal cabinets with
transparent plastic
drawers. Ideal for
components, smail
parts, nuts, bolts

etc. Many other

uses in the home,
workshop, laboratory
etc.

Type 1118

Choose from the following range to suit your own
needs:

Type Height _____ No. of Drawers Price
(ins.} Total Small Medium Large

1118 11 18 15 p! 1 £8.65

1130 1 30 30 - £8.95

1633 16 K | 30 a 1 £10.95

1150 18 50 50 - £12.95

1860 22 60 60 - £14.95

All cabinets are finished Blue, 12 wide x 53" deep.
Prices include VAT and Post. Satisfaction or money
refunded. Cheque/P.O. to:

MILLHILL SUPPLIES (TOOLS)

35 PRESTON CROWMARSH,
BENSON, OXON. OX9 6SL
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TV GAMES

N THIS issue we present what we feel

is the best combination of TV games
available. The P.E. TV Game Centre has
14 different game options and can pro-
vide hours of amusement for a single
player or for the whole family. When
we tested this unit we found that a
couple of four-year-olds could play at
least one of the games and, in fact, they
got very upset when we took the
Centre away to work on the article.
The Centre has also provided an after-
noon’s enjoyment for a large family and
even ‘‘grandad” got quite enthusiastic
—well he was unable to watch the
football!

We must point out that with colou,
sound-through-the-set and all those
game options, the unit is quite compiex
and not one for the beginner to tackle.
However, there is much enjoyment to
be gained from both building and using
the unit. (The main part of the project
is in this issue and concludes with
construction details next month).

TV ENGINEERING

A recent lecture by Dr Boris Town-
send, head of the IBA’s Engineering
Information Service, has given rise to

various comments in the technical press
about some of his predictions. We have
taken the trouble to bring you most of
what he said in this issue. We do not
feel that the predictions require further
comment from us as Dr Townsend is
in a much better position to make such
predictions than we are, and no doubt
most readers will have their own
opinions anyway.

To many the review of the present
state of the art may be an eye opener
but we are sure that to most readers
the 1984 and 1989 sections will start
some thoughts.

Having made a few predictions in the
past and been hounded by them later,
we do not intend to start exploring the
future of this or other fields. Reference
to the editorial of March '78 is recom-
mended for those who would like to
try this particular pastime—we will not
be drawn into the trap.

Part of Dr Townsend's lecture
which, due to space restrictions, we
have had to omit said:

“Samuel Butler once said that a hen
is merely an egg's way of making
another egg. Now, | don’t know how
many of you would regard that as a
valid statement, but | warn you that |

may not say anything which has greater
validity—nor indeed shall | say much
that is capabie of proof, though perhaps
some of my remarks may ‘turn out to
have been correct.

Neither am | jntent on arguing that
an engineer is merely a television
studio’s way of making another tele-
vision studio—although financial con-
trollers firmly believe that studios do
spawn engineers. No, any engineer is
far too arrogant to denigrate his
importance in the scheme of things.
But since | am here not so much as an
engineer but as a soothsayer, it behoves
me to begin modestly, once | have
gently indicated that peering into our
future may call for a littie lateral
thinking.”

TV COMPETITION

It is also interesting to note that the
use of the TV set for purposes other
than watching broadcasts will probably
mean the TV companies have more to
compete with than each other. We
could be said to be adding to this
competition by presenting our Game
Centre—not a bad thing perhaps?

Mike Kenward
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HIS is really two separate t.v. games circuits combined in
T one box to give a selection of stunt motorcycle games
and a large variety of ball games too.

The four *‘bike” games comprise: Stunt Cycle, Drag Race,
Super Stunt Cycle, and Motocross. These are provided by the
AY-3-8760-1 games chip, and occupy the right-hand side of
the Game Centre fascia.

There are ten ball games comprising Solo Target, Solo
Basketball, Solo Squash, Tennis, Double Target, Gridball,
Soccer, Ice Hockey, Basketball and Squash.

STUNT CYCLE SECTION

These are games for one player who controls the speed of a
motorbike and rider. At the start of each game, the motor-
bike and rider are stationary at the upper left-hand side of
the TV screen. As the player turns the throttle controller,
the motorbike and rider move across the screen on track 1.
The motorbike sound starts with the bike movement and as
the bike and rider accelerate, the motorbike sound reflects
these speed changes. The motorbike wheels have an appear-
ance of rotating at a speed also related to the throttle setting.
At the end of track 1, the bike and rider reappear on track 2
at the left-hand side, and likewise at the end of track 2, the
bike appears on track 3 at the left-hand side of the screen.
Movement of the bike and rider on track 3 over the right-
hand edge of the screen causes a reinitialisation of the bike
and rider to the left of the screen on track 1. There is no
further movement until the throttle is reset to a slow speed
and then increased again. The playing field for each game
is shown opposite.
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DRAG RACE

The object of this game is to reach the end of track 3 in
the shortest time. The three-digit score is automatically reset
as the rider first begins to move on track | and the score is
incremented until the game is over. The score appears
centred on the screen above track |, and remains until the
start of the next game.

Drag Race requires a speed shifting to achieve the lowest
time scores. As the throttle speed is increased and the rider
beg:ns to move, the bike is in speed one and moves at a set
rate across the screen. The only way to accelerate the bike
motion is to return the throttle to a ‘‘slow” position and
then return to a “fast” position. This shifting procedurs will
move the bike into speed 2, which will then go across the
screen at a faster rate. Another *“shift” will allow speed 3.

A PROFESSIONAL/AMATEUR switch is provided to select a
difficulty factor. In the professional mode, a crash occurs if
the player tries to increase the throttle speed too rapidly. A
crash will flip the bike and rider upside down, and the sound
will be a high-pitch screech. At the end of the crash, the btike
and rider are reinitialised on track 1, and the score reset.
In the easy mode, no crash is allowed.

MOTOCROSS

As the throttle speed is increased, the bike and rider move
across track 1 at a rate determined by the throttle controller
setting. Motocross has no speed shifting. Located on each of
the three tracks are obstacles. The PrO’/aM’ option switch
selects the number of obstacles per track. The easier mode
has one obstacle per track and the harder mode has two
obstacles per track.

The object of this game is to traverse the three tracks in
the shortest time, doing a “wheelie” over each obstacle. The
score counters record the run time in the same manner as the
Drag Race game.

In Motorcross the crash is not caused by accelerating too
rapidly. The crash is caused by not doing a ‘‘wheelie’ over an
obstacle. In the “wheelie’’ position, the bike will have the
front wheel lifted off the track. A crash into an obstacle will
flip the bike upside down and produce the screeck sound.
The score resets at the end of the crash.

STUNT CYCLE

The object of this game is to control the throttle speed to
properly jump the ramp and buses located on track 3. The
game begins with 8 buses and with each successful jump over
the ramp and buses, an additional bus appears. The game is
over when the maximum number of errors has been reached,
which is 3 or 7 errors depending on the position of the
PRO’/aM’ switch or when 36 ouses have been jumped, in
which case the screen will fill up with buses. The game is
then started by reselecting the Stunt Cycle game input.

Errors are caused by accelerating too rapidly, insufficient
speed to clear the buses, or landing too far past the back
ramp after the jump. The bike and rider flip upside down and
a screeching sound indicates an error. The score records the
number of errors in the first digit and the number of displayed
buses in the next two digits.

SUPER STUNT CYCLE

This game is similar to Stunt Cycle with the addition of
obstacles on track 1 and track 2. The object is to do a
‘‘wheelie” over each obstacle and then adjust the throttle for
the correct speed to jump the buses on track 3. The PrRO’JAM’
option switch selects 2 obstacles per track and allows 3
errors per game in the harder mode, and 1 obstacle per
track and 7 errors per game in the easy mode. Errors are
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caused by accelerating too rapidly, not being in the “wheelie’
position over the obstacles, insufficient speed to clear the
buses, or landing too far past the back ramp after the jump.
The score records the number of errors and the number of
buses displayed, the same as in the game of Stunt Cycle.

BALL AND PADDLE SECTION

In all games, the ball starts at slow speed. If the high
speed mode has been selected the ball will switch to high speed
after seven consecutive hits by the players without a goal
being scored.

The bats are segmented into five zones, each zone defining

a different rebound angle. The zones listed from top of bat
to bottom are nominally 40° up, 20° up, horizontal, 20° down,
40° down. A ball passing through a bat from behind will
have its angle influenced as above, but not its left/right
direction.

All two player games terminate when one player has
15 points at which time the score flashes and the bats have no
further effect on the ball.

A tone of approximately S00Hz, 1kz and 2kHz will be
generated for a nominal period of 32ms for “ball hits wall”,
**ball hits bat” and *‘score”. The output is capable of direct
driving a 100Q2 speaker.

|
|
I

SQUASH

.........

GRIDBALL

BASKETBALL

TARGET

_ ICE HOCKEY

SOCCER

BALL GAMES

812
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SQUASH

This game uses the playing area shown opposite. Each
player can move over the whole court. The game will start
when the player whose service it is, depresses his SERVICE
button. The ball moves off with a random angle towards
the front wall. The colour of the bali will change to the
colour code of the next player to hit the ball. Should the
wrong player intercept or be hit by the ball it will be con-
sidered a fault. Points will only be given if won on player’s
own service. Points won on opponent’s service will only
cause a service change.

SOLO SQUASH

This game is for a single player. The right score counts
the number of successive hits in the current game (to a
maximum of 15), the left score the number of volleys played.

GRIDBALL

This is a game of considerable mental agility. Each
player has three sets of vertically moving barriers to block the
ball from approaching his end of the field. and openings in
the barriers to permit the ball to advance towards the
opponent’s end. The game starts when both players have
depressed their ServICE buttons. The ball moves away from
the face off point with a random angle in either direction.

BASKETBALL

The basketball games use the closed playing area shown.
Participant players must deflect the ball and cause it to
enter the top of the goal to score. The game starts when
both players depress their SERVICE buttons simultaneously.
The ball moves from the service point with a random angle
in either direction.

SOLO BASKETBALL

Basketball practice is a one player game which utilises only
the left basket (see opposite). The right counter displays
the number of hits the player makes without scoring while
the left counter shows the number of baskets made. Play
starts when the right Service button is depressed.

TARGET

In the double game each player has a cross which he can
move to any point on the screen. From the edge of the field
will come moving targets one at a time, and a player must
position his cross over the target and simultaneously push
the SERVE button to get a hit. Moving the cross towards the
origin of the moving target will give a player the chance to
beat his opponent to a score, but will also give him less
thinking time in which to react when the target flies out. All
scores are shown at the top of the screen.

Only one cross appears for the single player version of this
game.

TENNIS

The game uses the playing area shown (opposite). Each
player can only move around his side of the court. The
game will start when the player whose turn it is to serve,
pushes his SERvICE button. The service will automatically
change every five points scored. At service the bail will
move away from the service point with a random angle but
always towards the net.
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HOCKEY

Forwards on both sides have freedom to move over the
entire playing area. The goal keepers will be locked in the
horizontal axis in front of their respective goals, but will
move in the vertical axis in the same manner as the forwards.

The game starts when both players have depressed their
SERVICE buttons. The ball will move away from the face-off
point with a randomly selected angle in either direction.

SOCCER

Motion of the players is as in the hockey game. The game
will start when the loser of the previous goal depresses his
SERVICE button. The ball will move away from the kick-off
point with a randomly selected angle but always towards the
goal of the winner of the previous goal.

CIRCUIT DESCRIPTION

No simple description can be given for the extensive
internal workings of the two l.s.i. games chips, and most of
the remaining electronics fall into two categories: game
selection and t.v. interfacing, so that the games unit may be
plugged directly into the t.v. aerial socket. See Fig. 1.

Because there are two games chips, a system is necessary
to switch from one to the other and this is the function of
1C9. The ball and paddle games are selected on IC1 by
momentarily connecting certain combinations of Strobe
(STR) and select (SEL) lines, but when any of these selection
switches (S1-8, S10, S11) are pushed, generating a low input
to the 1C10(a) NAND gate, the output IC10(a) pin 13 goes
high which will reser the D-type flip-flop 1C9%a.) By the
same mechanism IC9(a) can be ser via [C10(b) when a motor-
cycle game is selected.

The Q and Q outputs from the flip-flop are used to control
the 6-5V power supply lines to both games i.c.s, thus shutting
down the one not in use.

POWER SUPPLY

The d.c. input enters via a miniature jack socket, and is
generated by an external mains power pack which plugs
directly into a 13A socket. The Zener stabiliser comprising
TR3 and D11, etc. produces 6-5V to supply the unit. Both
games i.c.s are motivated by a clock signal which is provided
by the oscillator designed around TR4.

COLOUR ENCODER UNITS

As can be seen in Fig. 1, the colour encoder has four
inputs: yellow, blue, green and red. The bus carrying the
video outputs from ICI can be identified, and these are
oreDp at IC7 with the video outputs from IC2. This is
arranged so that whichever games chip is in use, the colour
encoder will receive the necessary signals. It is in this
“colour bus” that the colour system departs from a black
and white system, where a composite signal only is gener-
ated. In this game, the right video output (for right player)
is fed to the blue input, and likewise the left video goes to
yellow. The players’ bats then comply with this colour
coding. Some diode Or signal processing is also necessary,
and can be seen around IC5. A composite signal /s gener-
ated, and the cycle games composite signal is produced by
the summing amplifier TRS5. The ball games signals are
similarly summated at amplifier TR6. These two composite
signals are then ORED by means of the mutual emitters of
TRS and TR6, and fed to the composite video input of the
modulator system.
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Fig. 1. Full circuit diagram of game centre
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Fig. 2. Pinouts for games i.c.s
(a) AY-3-8600 (b) AY-3-8760

COMPONENTS . . .

The sync and vertical flyback pulses, etc. generated by
IC1 and IC2 are combined at anD gate IC8(b) to drive the
video modulator directly, and the summing amplifier for
inclusion in the composite video signal.

Sound effects come from the television receiver’s own loud-
speaker, and these signals are modulated onto a 6MHz
carrier generated within MOD 1. This r.f. output is fed to
the u.h.f. modulator via Cl17.

UHF VISION MODULATOR

The u.h.f. vision modulator unit MOD 2 receives the sync
and video signals from the games chips, and also the r.f.
frequency-modulated carrier from the audio modulator
MOD 1. The u.h.f. carrier generated within MOD 2 is
modulated by these inputs and the carrier is pretuned to the
European Channel 36 (591-5MHz2).

{ Resistors
R1-R4, R31, R32, R50, R51 3:3kQ (8 off)

R5, R6, R11-R13, R24, R28, R45, R47 10k{2 (9 off)
R7-R10 3.9k 2 (4 off)
R14-R16 56k (3 off)
R17, R30, R48, R18 1k (4 off)
R52 © 1009 (1 off)
R19 100k (1 off)
R20-R23, R25-27, R29 2:2k€) (8 off)
R33 8:2k2 (1 off)
R34, R42 27kQ (2 off)
R35, R36, R41, R49, R44, R46 15k Q2 (6 off)
R37, R40 18kQ (2 off)
R43 33k (1 off)
All resistors W 5%

Potentiometers
VR1 200k lin carbon (dual axis)
VR2 200k lin carbon (dual axis)
VR3 -10k lin carbon

Capacitors
C1,C2  100uF/6-3V (2 off)
C3,C4  220uF/10V (2 of)
Cs 100pF silvered mica (1 off)
Cé6 33pF silvered mica (1 off)
C7 56pF silvered mica (1 off)
C8, C14  820pF silvered mica (2 off)
C9 100pF silvered mica (1 off)
C10, C12 0-8xF Mullard C280 (2 off)
C11, C13 470pF silvered mica (2 off)
Ci15 1004F/6-3V (1 off)
C16 10-40pF trimmer (1 off)

Transistors and Diodes
TR1-TR3 BC357 (3 off)
TR4-TR6 BC182 (3 off)

D1-D10  Silicon signal diode (10 off)

D11 BZY88 8V2 (1 off)
Integrated Circuits and Modules

1C1 AY-3-8600 (1 off)

1C2 AY-3-8760-1 (1 off)

IC3-1C6 CD4069B (hex inverter) (4 oﬁ)

IC7 - CD4071B (quad OR) (1 off)

IC8 - 4081B (1 off)

IC9 4013A (dual D) (1 off)

IC10 4012B (quad NAND) (1 off)

Miscellaneous
Module 1 UM1263 sound modulator (Astec)
Module 2 UM1163E36 vision modulator (Astec)
Module 3 UM1164E36 sub-assembly
L1 1004H tunable choke (screened)
XL1 4:4336MHz crystal
28-pin i.c. socket (2 off)
14-pin i.c. socket (8 off)
Plastics boxes for hand held units,
30mm (2 off)
Plastics box for main unit, 215 x 130 x 70mm
sloped (1 off)
Push-to-make switches for S1-S15, S19, S20 (17
off)
Single-pole, single-throw toggle switches for S16-
S19 (4 off)
Knob for “throttle’” control. Mains power pack (V)

Low loss coaxial cable and TV aerial plug

113 X 63 x

4-way screened cable for hand held units
Printed circuit board

' All components are available from Teleplay
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Market

- Place

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

this magazine.

However, where a full address is

given, enguiries and orders should then be
made direct to the firm concerned. All

quoted prices

are those at the

time of going to press.

ARALDITE RESIN PACKS

Araldite, the two-part mineral-filled
epoxy resin system which is widely used
throughout the electronic industry for
potting small components, is now avail-
able in the form of a two-part sachet
containing 200g of material from Ciba-
Geigy Plastics.

The pack is in two sections, one con-
taining the resin and the other containing
the hardener: the two parts are separated
by a clip. When the clip is removed, the
two components come into contact with
each other and can be mixed thoroughly
by manipulation. To use, the bag is
pierced at one end and the mixture
squeezed out to be used as required.

The performance of the epoxy resins
can vary if the two components are not
mixed in the correct ratio, and the two-
part sachet is a good way of ensuring
that the optimum performance is achieved,
and as the two components differ in colour
the operator has a visual means of check-
ing that the two parts are thoroughly
mixed before use.

The hardener was chosen to give the
system rapid curing properties at moderate
temperatures, and is therefore particu-
larly suitable for small castings. The
mixture will cure fully at 25°C in between
24 and 36 hours, but will cure in as little
as three hours at 60°C. Once mixed,
the system has a life at 25°C of about
2-3 hours.

For further information contact Ciba-
Geigy Plastics and Additives Company,
Plastics Division, Duxford, Cambridge.
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DIGITAL MULTIMETER

The new digital multimeter available
from Farnell Instruments Ltd will be of
interest to anyone who has used a multi-
meter switched to the incorrect range with
disastrous results.

This meter, called the Data Precision
1350 can withstand 500V on its resis-
tance ranges; and a 6,000V spike on any
voltage range for 500nS.

The 1350 offers a basic accuracy of
0-1 per cent and the instrument has a
total of 26 ranges; a.c. and d.c. voltages
from 100mV f.s.d. to 1,000V, resis-
tance from 100m¢) to 20M €2 and a.c. and
d.c. currents from 0-1.A to 2A.

The instrument is mains powered and
has a 043 inch 3} digit le.d. display.
Recalibration is required once a year with
only two adjustments necessary.

The cost of the unit is £115 excluding
VAT and further details can be obtained
from Farnell International Instruments
Ltd, Sandbeck Way, Wetherby, West
Yorkshire 1L.S22 4DH.

COMPUTER KIT

A new do-it-yourself computer kit, the
COSMAC VIP (Video Interface Pro-
cessor) has been launched by RCA
Limited. The system is designed to inter-
face with a cathode-ray display or, via
a suitable modulator, with a TV receiver
and allows the user to assemble a complete
microcomputer for creating and playing
video games, generating computer graphics
and developing microprocessor control
functions.

The VIP offers a complete computer
system on a printed-circuit board, using
only 4k bits of roM. Programs can be
generated and stored in an audio cassette
tape recorder for easy retrieval and use.

At the heart of VIP is RCA’s COSMAC
CDP1802 microprocessor, incorporating
c-Mos circuitry for low power consump-
tion and an 8-bit architecture for ease of
application.

The CDP1802 microprocessor chip has
a 2048 byte raMm, a single-chip graphic
video display interface, a built-in hexa-
decimal keyboard, a 100 byte audio tape
cassette interface, power supply and facili-
ties for expanding both memory and
input/output interfaces. An interpretive
programming language known as CHIP-8
simplifies the programming of video
games using hexadecimal code.

The VIP system is readily expandable,
both on the printed-circuit board and
through connectors. RaAM capacity can be
doubled on the board to 4096 bytes by
adding four 4k bit devices, and can be
=xpanded to 32 kilo bytes by adding further
memory capacity through a 44-pin con-
nector socket in the board. Parallel
input/output expansion to 19 lines can be
achieved for use with music synthesisers,
relays, a low-cost printer or an ASCII
keyboard.

The VIP hobbyist manual contains
detailed information on kit assembly,
operating procedures, CHIP-8 irterpreter
programming technique, machine-langu-
age programming, logic description, test
programs, troubleshooting guides and
system expansion. The manual also
includes program listings for 20 video
games, with simple instructions to non-
programmers for using the hexadecimal
keyboard.

VIP is usable with NTSC monochrome
TV standards, but a PAL interface chip
with colour and programmable sound
capability will be available soon.

For further details contact:
Sunbury-on-Thames, Middlesex.

RCA,
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VIDEO AGE BEGINS

Sony’s Betamax home video recorder
will be in the shops from June at an
expected price of £750, with half hour
cassettes at £7.

The PAL colour recorder/player can
record programmes via its own tuner. In
fact it can be timed to record a chosen
programme up to three days in advance.

By having its own tuner, recording and
viewing of two different channels can take
place simultaneously. Also the potential
fire hazard of an unattended live TV is
avoided.

Recording duration can be set to 15, 30-

or 60 minutes, any multiple of 15 minutes,
or to the end of the cassette. A 3% hour
cassette will cost £13-50.

Pre-recorded video material will pre-
sumably become as readily available as
sound cassettes are now. In 1971 Sony
and Time Life jointly announced plans to
produce video programmes.

With a small video camera and micro-
phone, simple home video programmes
can be produced on the Betamax.

During recording a remote pause control
enables material to be edited from the
armchair.

Sony claim head life of over 1,000 hours
with replacement heads very approxi-
mately costed at £60. The slanted azimuth
head was developed by Sony and the tape

speed is an incredible 19mm per second.
Tape width is 13mm. Recorded picture -
quality is visibly indistinguishable from
transmitted pictures.

TELEPHONE CHARGE CLOCK

A new microprocessor based product
will, for the first time, enable telephone
users to control the cost of each call as it
is.being made.

The Monitel telephone charge clock,
computes and displays the actual cost of
the call in pounds and pence, automatic-
ally accounting for the day of the week,
the time of day, charge band tariffs and
the VAT rate.

The unit is based on the Rockwell
PPS4/1 microprocessor range and is pro-
grammed by insertion of a punch card.
When the telephone rates change a new
card is automatically supplied for a
nominal fee.

Two models cater for world wide needs;

a UK type and an International version.
Designed to complement Post Office tele-
phones the Monitel is available in all
seven standard colours; ivory, grey, green,
black, red, blue and yellow.

It does not infringe the Post Office Act
because it is not directly connected to the
telephone, but runs off mains power and
is activated by the user,

When not being used to monitor calls
the Monitel reverts to a 12 hour clock
which can be set by keys hidden from
view on the top surface of the unit where
the telephone is placed.

The only manual selections required by
the user are operation of the touch keys
on the face of the display which coincide
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with the Post Office charge bands
“” local, “a’” up to 56km, “b”’ over
56km, which are given in the telephone
dialling code booklet, and touching the
start/stop keys when the call is connected
and again when it is completed.

The International model incorporates
six alternatives, the three UK charge
bands plus international bands 1, 2 and 4
which cover all of Europe, North America
and the Caribbean.

The price of the UK model is £29-:00
and the International version £39-00 both
inclusive of VAT. Further details are
available from Monitel Limited, Bere-
church Road, Colchester, Essex.
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MULLARD MODULES

Three new economy priced amplifier
packages which utilise proven Mullard
modules have been introduced by Radio
and Television Components Ltd.

Package One consists of two LP1173
audio modules and an LP1182/2 stereo
preamplifier module.

Package Two features two LPI1173
modules plus an LP1184/2 stereo pre-amp
with integral magnetic pre-amp.

Package Three includes two simple
LP1173 audio modules. LP1182/2 stereo
pre-amp LP1179 FM tuner and a 1165
AM/FM IF strip.

Each package comes complete with
application sheets detailing the perform-
ance and termination of each module. To
complete the construction of an amplifier
or tuner amplifier, volume controls and
power supply can also be obtained from
the company.

A very substantial saving over list prices
being offered on these units: Package One
components are £4-95 (normally £25:50),
Package Two £6-95 (normally £27-50) and
Package Three £9:95 (normally £37-00).
Post and packing is £1-:00 for any of the
packages.

Further details can be obtained from
R & TVC, 323 Edgware Road, London
W2.

LINEAR CAPACITANCE
METER PROJECT

We are informed that Watford Elec-
tronics can supply all the components for
the Linear Capacitance Meter project as
given in last month’s issue.
hobbyists will be pleased to know that
that includes the 1uF 1% polycarbonate
capacitor and the 10M Q 1% resistor.

Watford Electronics, 35 Cardiff Road,
Watford, Herts.

FRENCH VICE

The Nodex Quick Grip can be mounted
horizontally on a bench top or on the
bench edge. As a vice or a press its
patented hand lever locking system makes
for quick firm locking or loosening.

V notched jaws enable a wide variety
of profiles to be held and the vice is
adaptable on all drill supports. Maximum
jaw opening is 70mm and jaw area is
70 X 35mm.

At 850gms it is easily carried in a tool
kit.

This French vice is only £6-50 and is
distributed by Special Products Distribu-
tors Ltd.,, 81 Piccadilly, London WIV
OHL.
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Perplexed-

P.C.B. DRILL STAND

The Mega Photolab is a new, low cost
p.c.b. drill stand designed for use with
conventionally hand-held p.c.b. drill units.
It has been specifically introduced to
meet requirements in the production of

‘prototype p.c.b.s.

A strong base of machined cast iron
supports precision steel guides by means
of which the standard 12V drill is raised
and lowered.

Important features are its combined
simplicity and accuracy, and the fact that

it will accept Mega and other proprietary
drills of 34mm diameter as well as drills
such as the Titan, at 41mm.

Additionally, the same basic drill
stand is available to special order capable
of accepting drills between 20 and 4lmm
diameter, at marginal extra cost.

The stand will accept p.c.b.s up to
10 x 9 in.

Priced at £14-50, the PLST-12A is
manufactured by Mega Electronics Ltd.,
9 Radwinter Road, Saffron Walden,
Essex CB11 3HU.

TEN YEARS ON

Bandridge, the component and acces-
sory wholesalers, recently celebrated their
tenth anniversary. Operations started in
the founder’s front room and today the
turnover is over £4M. Bandridges “own
brand’’ sales now account for more than
half of their turnover.

Most of their customers are one or
two man retailers, 90 per cent of the
company business being in the UK.

Speed of delivery is thought to be so
important that Securicor is used and
despatch occurs within 24 hours.

The company’s motto is fast and
friendly and special effort is made to
train staff to be familiar with items,
prices and stock availability to ensure
quick telephone replies.

Initially they specialised in components
only but now accessories are as important.
Constructors must be particularly pleased
that Bandridge made available the
S-DECs, T-DECs, u-DECs and Blob
Boards.

New products are shortly to accompany
the already established range of audio
accessories under the “Bandridge”’ banner.
They include a range of intercoms and a
range of quality amplifiers to supplement
the already highly successful Quantum 150.

Plenty of literature and a sizeable
trade catalogue are available to retailers
from Bandridge at 80a Battersea Rise,
London, SW11 1EH (01-228 9227).

INSTRUMENT CASES

A new range of instrument cases has
just been launched by Vero Electronics.

The new cases are designed to present
the same appearance as the existing range,
ensuring users of continuity of design,
but have been modified to allow the top
panel to be easily removed for servicing
and calibration.

The range includes 19in and half
width models, which are available with or
without front handles as required.

The standard colour of the cases is
blue/grey but four other colours are avail-
able to special order.

For more information about the Mk II
D-Case ABO17 contact Vero Electronics
Limited, Industrial Estate, Chandier’s Ford,
Eastleigh, Hampshire.
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SPACEWATCH

FRANK W. HYDE

SOVIET ACTIVITY

The launching of the Cosmos research
satellite in March marked two important
events. The first was that the [,000th
Cosmos was put into orbit with 83° incli-
nation, a period of revolution of 1049
minutes, apogee of 1,024 kilometres and
perigee of 978 kilometres.

This satellite is a navigational vehicle
to aid shipping and establish precise para-
meters and geographic coordinates. Like
other satellites of this class Cosmos 1000
has influenced the weather forecasting
techniques and aided geological prospect-
ing. Though of the same class the Cosmos
series varyconsiderably in design depending
upon the tasks they have to carry out. In
most cases the end of life of each vehicle
has been to burn up in the higher atmos-
phere after their individual missions were
completed. Some however were designed
to have a soft landing return.

The most famous of these was Cosmos
110. This satellite made a 22 day trip with
two dogs aboard. The successful return
provided vital information for the design
of future manned missions. No regular
pattern has been followed in the launch-
ings but the general level of activity was
increased as the programmes advanced. It
took more than ten years for the first 500
of these vehicles to be launched. The
second 500 of the programme was accom-
plished in half that time.

THE SALYUT MISSION

The two astronauts who made the
record for the longest weightless mission
ceased to feel the effects of the prolonged
space conditions a short time after their
return to Earth. They celebrated it by
going for a walk. This marked the end of

their first re-adjustment to Earth condi-
tions. Some fatigue was felt at first when
standing up for a prolonged period.
However each day this condition was
improved. After four days they began to
put on some of the 11]1bs they had lost in
weight.

Geori Grechko when commenting on
his space walk, recalled that the sky had
seemed more vast and more colourful
than it had appeared from the portholes
of the satellite. He also said that the Sun
had felt hot in spite of the special space
suit. In assessing the work programme
both Grechko and Romanenko made
reports of the success of the newly de-
signed spacesuits. The load suit and the
“Chibis” suit, designed to control the
blood flow in the normal pattern on
Earth, were highly beneficial. The space
“bike"” and the running track had also
contributed a great deal to their comfort
and well-being.

A point was made by the controller of
the medical group, Professor Anatoli
Yegorov, that the compatability of these
two men was a very important factor in
the success of the mission and had now
contributed enough data to show that man
could live quite satisfactorily for over a
year, without disturbance of physical or
mental conditions.

FUTURE PLANS

A Polish and a German cosmonaut will
take part in the next missions, following
the Soviet members to start the new series.
The exact details are not yet ready for
release as further study of the data is still
proceeding. It is however certain that
another supply ship will be part of the
programme and that a regular set of shifts
will be the main object of the missions.
The fact that efficiency improved with time
during the first group of multiple manning,
will certainly mean that extra experiments
will be added. The timing of the tasks and
the days according to the normal Moscow
time seemed to contribute not only to the
efficiency but also to the high morale. It
would appear that the biological clock is
also an important factor in success in
space.

Is it perhaps possible that a *‘special”’
atmosphere contains some special merit
where the efficiency of the biological
machine is concerned.

No doubt the new plans will inciude
the dropping of sub-satellites as in the
past. Remote control and operation of
surveillence, both radar and photographic
missions, have covered many fields. All of
the missions in the past seem to have had
muitiple purpose types of programme.
Many of the missions have appeared
rather puzzling. For example Cosmos 881
and 882 launched by the same rocket and
in different conditions returned to earth
the same day or shortly after. Similarly
Cosmos 997 and 998. Certain of this group
of Cosmos vehicles such as 921 and 972
'went into an unusual orbit at 75-8° incli-
nation. Cosmos 929 was made to perform
extensive changes of parameters. This was

a rather larger vehicle than the others.
The success of the geodesy and the weather
forecasting enable very close touch to be
maintained with the Soviet fleet of ships
and submarines in all parts of the world.

It would seem logical that with all the
increasing activity the Soviet space pro-
gramme must include some form of
shuttle system. Clearly it would be more
economic and it is known that drop tests
have been made with a delta-wing space-
plane. One possibility is that, in accordance
with their usual testing of unmanned
vehicles in assessing new designs, some of
the more recent launches are the pre-
cursors of a new series of vehicles.

A NEW CANDIDATE

Another candidate for the honour of
black hole has now appeared. The **Jet™
Galaxy M87 has been under extensive
examination at Kitt Peak National Obser-
vatory in Arizona; there is an increase in
the velocity of matter circling the nucleus.
The increase is of the order of 100 kilo-
metres a second. This is the strongest
evidence for a massive black hole in the
centre of M87.

This work began at Mount Palomar
Observatory where J. Kristian and his
colleagues found that the galaxy had a
brilliant pin point of light.

The next step in obtaining confirmation
of this theory will be to scan other ellip-
tical galaxies for similar evidence of
massive black holes.

COMETS AND ICE AGES

Comets have been very much in the
news of late so it is not surprising
that there should be a follow up from
Fred Hoyle and Wickramsinghe. They
have suggested that passing comets may
have been responsible for large masses of
dust particles injected into the solar
system. These are perhaps the cause of a
cooling process. It would be necessary for
the Earth to pass through the dense inner
halo of the comet. If it is assumed that
there is an average of say five comets per
year which come within one astronomical
unit of the Earth, the chances of a mass
acquisition of cometary dust is of the
order of 10%. Such an order of real hap-
pening would agree very roughly with the
chronological order of geology.

It could be possible that the size of the
particles would lead to an effective reduc-
tion in light reaching the Earth. Many
things could happen, from the reduction
of photosynthesis to the disruption of the
food chains within a short time. The
picture painted by Hoyle and Wickram-
singhe of an initial fast freezing which
would see the rapid demise of large
animals but the longer continued existence
of seeds and nuts with small animals and
freshwater organisms surviving. This
situation does roughly compare with the
conclusions for the past eras. The recovery
it is suggested would be quite rapid,
something of the order of 1,000 years.

-
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Mini-priced
breadhoardsfor
axi-sized

Experimentor* low-cost solderless bread- // /
boards are the first in the world specially /
designed for 0.3"and 0.6" pitch DIP's. % @ M /4

They clip together by an exclusive EXCLUSIVE
interlocking system in any configuration, —Iyer-OCKING
(just like dominoes), so you arrange the [
breadboards to suit your circuit,
not vice-versa.

They are precision moulded from

durable, flame-retardant plastic, N
and feature alphanumeric .
coding for easy circuit ¥
building, and
non-corrosive, pre-stressed . s
nickel-silver alloy contacts— A

Get your hands

= on an Experimentor
¥ and stop
6 wasting time! &
g
° i
l_l
Contact resistance is amere 0.4maand Centre 5-way
interterminal capacitance is typically less Model  Length” Width” channel” tie points Bus  Price A units are 0.330" deep.
i i EXP300 6.0 21 03 94(470) 2(80) £7.29 Pricesinclude VAT (8%) and p&p for
S [ BTN 13 [RR0IE to EXP350 36 21 03 26(230) 2(a0) €421 UK Orders. :
over LOOMHz. EXP600 6.0 24 06 94(470) 2(80) £7.88 Add 5% to all orders outside UK.
Experimentor 600 and 650 models are EXP650 3.6 2.4 0.6 46(230) 2(40) £4.69 All prices and sp_ecif'ications correct
ideal for RAM's ROM's and PROM's EXP4B 6.0 1.0 N/A N/A 4(160) £3.29 at the time of going to press.
(0.6"centre IC's) while the' 300 a“nd 350 expands the versatility of the system for displays or any other circuits, buy the
models are for smaller DIP's(0.3"centres).  the MPU user. breadboards that are designed for you.
At” fczjur gwodels, of coturfﬁ, a(l)sc;}akz:i)ll . Experimentor breadboards can be used Ring us (01-8900782) with your Access,
$an atr'blcomfl'??en S " s & %” L‘E’B,g alone or mounted on any convenient flat Barclaycard or American Express number
compatible withtransistors, diodes, LEUS,  grface, thanks to moulded-in mounting and your order will be in the post that nigh

capacitors, resistors, pots —in fact any holes and viny! insulation backing that

component with lead sizes between0.015" ;o ents short circuits. Mount them from

fnd 0.032" . the front with 4-40 flathead screws or from
”, : = the rear with 6-32 self tapping screws.

o a Sfie 584 M H
|

Alternatively, send a cheque, or postal
order (don't send credit cards!) and it

still only takes a few days.

Otherwise ask for our complete catalogue.

But however you use them, Experimentor
breadboards are the quickest and easiest
way to build and test circuits.

A useful guad bus strip (EXP4B) further 1f you're working on IC's, MPU's, memories,

CONTINENTAL SPECIALTIES CORPORATION

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD.. SPUR ROAD. NORTH FELTHAM TRADING ESTATE, FELTHAM, MIDDLESEX TW14 OTJE. TELEPHONE: 01-890 0782.
REG IN LONDON: 1303780 VAT NO: 224 8074 71 *TRADE MARK APPLIED FOR € CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. TELEX: 8813669 CSCLTD.
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TWICE th I.C.E. MULTIMFTER;;TE&&E;,
in "A’_F tﬁe format | e

,‘rwrrv"'rrrrm'r’h ; 4{(
The |.C.E. range of multimeters provide an
unrivalled combination of maximum perfor-
mance within minimum dimensions, at a truly
low cost. Plus, a complete range of add-on
accessories for more ranges, more functions.

T
bt a9l

L P
M - 120 o ), <. 2

~0 20 30 BaQ A’A &4

) 4 [ PY:3 -
‘% ‘ 1 ] V-mbe

,Mfmwmm., x B
Hl/,";?)z, :

7 ROIOW & L a0 n paniwtio

Supertester 680R Microtest 80

(ilustrated) Supertester 680G * 20kQ/V, * 2% fsd on d.c.
* 20kQ/V, 1% fsd on d.c. * 20k§YV, 2% fsd on d.c. 4KV, £2% fsd on a.c.
4KV, +2% {sd on a.c. 4kQ/V, +2% fsd on a.c. * 40 Ranges - 8 Functions
* 80 Ranges - 10 Functions * 48 Ranges - 10 Functions * Complete with case -
* 140 x 105 X 55mm * 109 x 113 x 37mm only 93 x 95 x 23mm
£32.00 + VAT £24.50 + VAT £16.60 + VAT
(For Mail Order add 80p P&P) (For Mail Order add 80p P&P) (For Mail Order add 80p P&P)

All I.C.E. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a

50-plus page, fully detailed and illustrated Operating and Maintenance Manual.
Now available from selected stockists. Write or phone for list, or for details of direct mail-order service.

— Electronic Brokers Ltd.
3 49-53 Pancras Road, London NW1 2QB
Tel: 01-837 7781

a TRAMPUS ELECTRONICS LTD. 58-60 GROVE ROAD. WINDSOR, @
’s e a a ogue ou nee BERKS. SL4 1HS. TELEPHONE WINDSOR {07535} 54525.
Cash & cheque orders over £5 post free. Credit cards by post or phone £5 min.
L N Post & packm% 20p. CWO add VAT to prices marked * 8%. others 124%.
o so ve our [imecaamm] Free price list of our full range send addressed envelope. Quote this ad as prices
may change. All devices to makers specifications, Normally 24 hour turn around on
orders. For ex-stock product.
com onent LEDS {" or 0.2” FULL SPEC PAKS £1 DEVELDPMENT PARCELS REDUCED LINES
Red no clip 9p* PAK A:12 red LEOS  £1° ALL £5 A small selection from our (1515,
PAK of 100 LEDS £8° B:5x 7418 pin €1 SET 1:250 x 50v 1815 1A15¢ 60p°
ln Til 209 & clip 1Mpe C:4x2N3055703 £1° :erlmncs 5'/1 10 each 7805AM308K f1°
0-2" LEDRed & clip 12p® PAKD: 12xBC109 £1° &' £5 BC107 or BC108 8p*
I Color LEDS All 16p® PAKG:7xBFY5S1  f1° SETZ: YANIULUMS BC108 10p® BC103C 15p°
ro ems H:7x2NSBISEFET €1 Julto 200ul 20V AC176 only 10p
msvuvs K: 40 x 1N4148 £1° 35V oft 50 of €5 BC182.3.4Aorl  10p
0-6% 0L 7472 £1.600 M:ax pait 2A NPN/PNP £1  SET 3: Eleclvulylucs BC212, 3,4 Aol Mp
0.3” DL704 & 707/2 53p- PAKN:50x0A81/91 £1 25Y 10ea 12/7/10 23055 SOW 29p°
DALD PCB Pen oabe PAKP:20xP/BCIOS ) nlmo/zzu/aoonooouotﬁ 243055 115W 103 45"
JACKSON TUNER P PAKR:14xBC107 £1° SET 4:4Wau 5% CF 23819 FET 16p
0-370 pt on g1 PAKS: 14 xBC 108 £1° Resistars 10 each 100 ORP12 60p°
TUNER MODULE T:10xBCI3T type  £1 101 MEG10tal 500 €5 741 8 pin 21p°
AM/FMAVHE with V:50 x 5 mid 10V £1  SET §: Zeners 400mW 555 fimer 29p°
Toko Fet haad £25 X:4 %555 Imer £1° 5 each 20 valves 3V 2N414 RX 15p
o7 fi s Z: 20 x PNP 3[102 type £1 (sﬂs%:sw;“ (10$Rum £5 tMgggoamn ;:n
1 Y: 4xLM301/14P f1° : Presats M p
go e mESnEnts VERD STOCKED less 10% {35 R50VSCR €1 VERT 100 mived £5 CMOS 4011 15p
catalogue yet published DIt SDCKETS
PUEpERLHIIShEd) 8 pin 12p 14 or 16 150 NEW PAK 0: 50 x 220 mid ?E%S‘::‘?Sﬁ T05. #H'a?]%” ]gp
@ Over 200 A-4-size pages. PP2 baltery clips 10p 6.3V electolytes £ Tva e 103 s By
@ About 5,000 items clearly
listed and indexed. 'R ded
@ Nearly 2,000 illustrations. ecommence £16 09 INC
@ Bargain List sent free. Retail Price VAT
@ At £1-40, incl. p. & p., the

catalogue Is a bargain,

Send the coupon below now.

HOME RADIO (Components) LTD.. 234-240 London Road. Mitcham. Surrey CR4 3HD Send Cheque or P/Order

for £11.95 {includes P&P)

complefe with two spare sotdering tips,
one plastic smoothing soldering tip,

g aid tool, flux brush, tip wrench,

Xz
[}

ME RADIO (Components) LTD Dept. PE nogs %o
-240 London Road. Mitcham. Surrey CR4 JHD %179 toneern
- ek abF @ o G Gy @ -G a G .- -

coil of 60/40 resin core solder and a 18-
page hobby hints booklet full of instruc-

BLOCK CAPITALS PLEASE Pet) tion.

~
©
s

zg r-— - ear or > o G T o @ wee e g 15 TaIBTL SAUES:
o= Plesse write your Neme and Address in DIOCK Capitals ' E%osagg l;SE
Q “: l FELTHAM, MIDDX. 4 -
b Q NAME l Money refunded if not satisfied
8 :?_ l ADDRESS ' Alow 14 days for delivery m EXPERT lNSTANT
es | Name SOLDER GUN KIT
i [ ' Gun has bullt in Spotlight and high
~ g. l Address efficiency copper soldering tip. Kit comes
Q
£ |
L]
gs ! ]
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Marshall

Come and get"a greal deal
Callin and see us 9-5.30 Mon-Fri 9-5.00 Sat

Express Mail Order  Tel orders on
Trade and export enquiries welcome

redit cards £10 min.

A. Marshall (London) Ltd, Dept. PE. London: 40-42 Cricklewood Bdwy, NW2 3ET Tel: 01-452 0161 Telex: 21492 & 325 Edgware Rd, W2 Tel:
01-723 4242. Glasgow: 85 West Regent St, G2 2QD Tel: 041-332 4133. Bristol: 1 Straits Parade, Fishponds Rd, BS16 2LX Tel: 0272 654201
2NB9E  0.39 2N2219 038 2N3397 0.9 2N40B2 020 2NG247 044 40410 082 BLZ148 017 BC5498 0.14 BO244A 0.0
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2N1883 030 2N2924 017 IN3400 028 2ndd2s 075 aNGlor 045 AMOs 08D BCISGS 013 62134 015 oCa0s 046 BOZIH 046 BOXie 190 sy 082 MED4 022 TBINC 072
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{M301 030 LM741C 070 SAS570 270 TBAS0 130 Nafonal have 74L388N 109 740N 024 7416N 036
[M307N 050 IM741C8 030 SAJIT0 230 TBASIOS 130 ety 16 BIT SUPPORT | 74(S4N 108 7400 023 74178 036
LM30BN 095 LM741C14030 SO41P 135 TBAB20 080 skl 74(S5IN 026 74C04N 024 7420N 022
{M30SKC 195 LM747CN 089 SO42P 135 TBAS20 299 devices for 8080 TMS9901  £10.65 | 3460y 026 74C0N 024 74238 032
(M37K 335 LM7488 050 SNTB00TN TCAI60C 236 Intel have 30 TMS9902  €9.15 | 74573N 04z 74CION 024 74250 032
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D”_ s Ts TR'ACSplashc ackdOOvTOZZO
’F LE DS + OPTO NEW 1978 Low profile IC skts Texas 2a 93p
CATALOGUE 8pin 15p 22pin 30p | 4amp 72p 16amp £1.21
Displays 75eg  LEDS  Red Gr Vey 160 185 285in 450 | Bame 828 320me €220
Com anode or cath Small3mm .18 .19 .19 40 PAGE CATALOGUE 18 pin 27p 40 pin 556 D e o
rge 5mm .20 .20 | New enlarged micro section
8mm HT £1.50 Extrabright .40 .40 .40 largest rangge of qualitycomponents | FULL RANGE OF THYRISTO RS 9‘55“9 power
10mm HT £1.55 l/red LD271 £0.55 from franchised suppliers available | Capacitors Dlodes 4 amps 8 amps
14mmHT £1.57 IR eceiver £1.45 in UK. All VAT inclusive prices. |Resistors  Cabies 100vo 38  100vo 47 ‘°0V° 53
18mmHT £1.85 Opto coupler £1.55 Over 8.000 line items plus lots | Plugs/skts  Cases 200vo 44 200vo 54 200vo 70
Full range + data in our ‘78 catalogue more. 45p post paid, 35p 1o callers | Meters 1n our new 400vo 54 400vo 68 400vo 90
at any of our four branches. Clocks catalogue Branded Texas quality product
1
TELETYPE CARD % MAIL /| 3% DIGIT PANEL METER KIT WE STOCK MORE
CONVERT TVSET TO TELETYPE Intersil Stocking distrib P 0 .
gr;t;gggvg“ %RT control TCVhIp from Thomson CSF ORDER T108 kit 1ocking distriby 10tsioMiCy SRRRIRIE
. Convert your set into an electronic tele- i .
type — 16 lines x 64 characters - requires RAM, g‘g{::ss:ir;écig%avl::?'gg; Lot N EW! NATIONAL VERO
character generator and little eise for a basic teletype. | 1o'all orders. Tel. orders on | Catioperated. TEXAS * ANTEX
Avallable as chip or full display card. Full cursor | credit cards £10 minimom. Contains all components
control, 5 volts TTL compatible, line | read for construction MULLARD ELECTROLUBE
erase, full card includes UART, NE s (i plus PCB. Auto vero SIEMENS SIFAM
Modem, char, ‘?an etc., comp video chip £17.20 extremely versatile
out from encoded keybd in. full card £151.00 o e :ggean(\:grvr::f easy SESCOSEM ARROW HART
Send S.AE. for data. ! £26.99 MAKES COMPONENTS BUYING EASY
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WHAT'S NEW?
SN

The most MODERN, RAPID
ECONOMIC way to master
space age electronics,
Starting even from ZERO
by performing over

| 100 EXPERIMENTS |

creating more than 20
practical applications

You learn all about the most up to date electronic
circuits; how to calculate, repair, and design them,
while pursuing your favourite hobby. Start from
scratch, or improve your present knowledge, train
and earn money in your spare time, turn your
pastime into valuable job opportunities.

Compare our prices: you receive the entire
course, “‘mini laboratory’’ and components for
LESS than the price of the components alone.

COMPLETE KIT: nothing else to buy*

You get:

— Instruction manual: over 200 pages of detailed
step-by-step instructions. Start from scratch.
explains basic taws and physics of Electricity,
semiconductor princibles and operation electronic
circuits: form diodes (including diac. zener)
transistors. triacs to integrated circuits (C.MOS,
operational amplifiers) etc.

Over 200 Electronic components: aerospace tech-
nology. Printed circuit experiment board, photo-
transistor, _triac, thyristor 1.C.S. transistors
(including FET, MOSFET) LEDS plus resistors.
capacitors, milliameter, potentiometers. variable
capacitor, etc . . . et etc .

measuring mstruments (you assemble yourself from
among components furnished in kit

ELECTRONIC VOLTMETERS, LOW FREQUENCY
MEASURING AMPLIFIER. LOGIC INDICATORS,
REGULATED POWER SUPPLY. MULTIAMTER.

You perform:

Over 100 different experiments: from the most
basic voltage measurements to radio transmitter
circuits and includine HI FI, Flip Flops. Ic applica-
tions, Triac use. etc etc . . . et

You construct:

More than 20 complete functional systems: light
modulator. high fidelity amptifier, radio control
set, radio receiver and transmitter, electronic
gadgets and Rames and many. many more.

*Hand tools not furnished

.v,l‘

ALGON

BRING YOU THE NEW CHINAGLIA

LR R AR J

MINOR

POCKET
MULTIMETER

THE
PROFESSIONAL
SOLUTION
TO
GENERAL
MEASUREMENT
PROBLEMS

The best instrument for the workshop, school, toolbox, T.V. shop and anywhere

accurate information is needed quickly and simply.

IT OFFERS:
* Single-knob range selection

110° Full-view mirror scale and fine line pointer

Clear unambiguous scales

*

*

* A well-damped cylindrical magnet movement with resilient bearings

* 31 ranges providing coverage from 100mV to 1-5kV d.c.; 7-5V to 1.5kV a.c.;
50pA to 2.5A d.c.; 25mA to 12.5A a.c.; 10k0 and 10MQ resistance and six

signal level ranges.

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

Make your first multimeter a MINOR from

@E\@nstr‘uments Ltd.

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

We make transformers

os M A B ET LT amongst other things

LOW VOLTAGE TRANSFORMERS: Prim 240V ac.

63V 1,54 £2.45; 3A £2.85; 6A CT £5.30; 12V 1.5A £2.85; 3A
CT £5.30; 6A CT £6.85; 18V 1.5A CT £5.30; 24V 1.5A CT £5.30;
3A CT £6.85; 54 CT £14.00; 8A CT £23.75; 12A CT £30; 40V
3ACT £9.75.

TWIN SEC TRANSFORMERS: Prim 240V ac.

6V 0.6A + 6V 0.6A: 9V 0.4A + 9V 0.4A: 12V 0.25A + 12V 0.25A;
20V 0.15A « 20V 0.15A; ail_at £3.25 each; 15V 0.75A + 15V
0.75A £4.85; 15V 1.5A « 15V 1.5A £6.85; 18V 1A + 18V 1A
£6.10; 18V 1.54 + 18V 1.5A £7.30; 20V 1.5A + 20V 1.5A
£7.30; 12V 4A + 12V 44 £8.10; 25V 2A + 25V 2A £8.10.
MIDGET RECTIFIER TRANSFORMERS: 240V ac.

6-0-6V 1.5A or 9-0-9V 1A £2.45 each: 12-0-12V 1A or 20-0-20V
0.75A £2.95 each: 9-0-9V 0.3A or 12-0-12V 0.25A or 20-0-20V
0.15A £2.95 each.

LT TRANSFORMERS TAPPED SEC: Prim 240V ac.
0-10-12-14-16-18V 2A £4.85; 4A £6,50; 0-12-15-20-24-30V
2A £5.65: 4A £8.90; 0-5-20-30-60V 1A £6.75; 2A £9.75; 0-40-
50-60 80-100-110V 1A £9.70,

MAINS TRANSFORMERS SPECIAL OFFER: Prim 240V ac.
250-0-250v 60Ma 6.3V 1A £1.50; 250V 100Ma 6.3V 2A £2; 9v
3A£2;23v 0.5A£1.25; 20w Auto. 110/240V £1.75.
SPEAKER AUTO MATCHING TRANSFORMERS

12W. 3 10 B or 15 up or down: £2.50.

LOUDSPEAKERS

38 or 45mm or 2}in 8. 2} in 8 or 250, 2{in 8 or BOQ. 3in 350Q),
33in 3. 16 or 80L), all at £1.90 each: 5 x 3in 3. 8. 15 or 250.
£1.25; 7 x 4in 3, 8, 16, 25 or 800), £1.75; 8 x Bin 4, 8 or 250,
£2.50; Bin 801, £2.50.

INSTANT " BULK CASSETTE/TAPE ERASER

Instant erasure of cassettes and tape spools. any diameter. demag:
netises tape heads, 200/240V ac £5.50.

POWER SUPPLY, TWIN OUTPUT: Prim 240V ac.

New, British manufacture, smoothed d.c. output 20V 154, plus.
stabilised output of 16V 100Ma, plus 12v ac 0.5A output. com-
plete with diagram_ £3.00,

CONDENSERS

SAVE £10 - mail coupon today - SAVE £10

SAGA ENGLAND. P.O. Box 401

sa a King's Mead, King's Lane,
Chipperfield, Nr King's Langley,
Herts. WD4 9PB.

Please send me - (QTY) 1K2 KIT(S)
| enclose cheque (money order) for

£ 1

Name

Address

1000/50V 30p: 2000/30V 30p; 1200/75V 50p;
3900/|00V £1.25; Paper tubuiar WE 0.47/600v. 2.2/400V.
4.7/160V alt a1 25p each, £90 per 100.
EDGWISE LEVEL METER FSD 200 uA
Size 19 » 18 x 20mm 8000, £1.90.
SYNCHRONOUS GEARED MOTORS, 240V ac.
Brand new, built in gearbox, ¥ 6.8 or 20 APH all at £1.20 each
O/P TRANSFORMERS FOR VALVE POWER AMPLIFIERS
P.P. sec 1apped 3-8-15, A.A 6K 30w £11.50; A-A 3K 50W
£17.00; 100W {EL34. KTB8. etcl £22.00.
G.E.C MANUAL OF POWER AMPLIFIERS
Covers valye amplifiers 30w to 400w 75p.
MULTI WAY CABLE, SCREENED PVC COVERED
36 way £1.00; 25 way 75p; 14 way 50p; 6 way 25p; 4 way 20p;
2 way 10p; 1 way Bp; fig 8 stereo 15p per metre. 4 way
individually screened 20p per metre.
TWIN FIG 8 CABLE
Polarised. 100 metre £4.50.
MINI 3 CORE CIRCULAR CABLE, 19 » .10mm
Ideal for speakers. intercoms, telephones. etc £4.50 100m.
ALL PRICES INCLUDEV.A.T.
CARRIAGE EXTRA ON ALL ORDERS
Callers by appointmant only
§.A E. enquiries, lists

46 Kenilworth Road, Edgware, Middx HAB BYG
Tel: 01-958 9314
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AN INTRODUCTION
TO VIICROCOMPUTERS

VOL O - BEGINNERS BOOK Price: £5.30
written for the complete beginner explains
what a computer system consists of — its
component parts and what they can do for
you.

VOL 1 -BASIC CONCEPTS Price: £5.30
takes you by the hand from elementary logic
and simple binary arithmetic, every aspect
of microcomputers is covered.

VOL Il - SOME REAL

PRODUCTS Price: £10.80
covers real microcomputers in consider-
abie detail. Every major microcomputer 4
bit, 8 bit or 16 bit is described. More than
20 microcomputers in all.

Z80 PROGRAMMING Price: £5.30
for logic design.
8080A/8085 Price: £5.30

Assembly language programming.

6800 PROGRAMMING
for logic design.

Price: £5.30

% ALL PRICES INCLUDE POSTAGE *

THE MODERN BOOK GO.

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.
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MATS

There’s nothing quite like having a
telephone in your car linked into the
public network. Once a toy for the
affluent it is now appealing to ordinary
business people.

In the UK the service is manual. That
is, you need to call up by radio from
your car and an operator will connect
you to the telephone number you want.

A big advance on this system is now
appearing in the Middle East whereby
you can dial the number directly from
your car to any subscriber in the world
who can be accessed through Jocal or
international STD. Similarly a fixed or
mobile subscriber can call a remote
moblle just by dialling his number and
be connected automatically without
operator intervention.

Cable & Wireless engineers have
recently engineered such a system for
Bahrain Telephones and the Mobile
Automatic Telephone System (MATS)
went into service on April 25 with a
capacity of 50 mobile subscribers with
facilities to expand the service to as
many as 1,500 subscribers. A similar
system has been operating in Qatar
but the Bahrain system is said to use
more advanced technology.

There seems to be an insatiable
demand for communications in the
whole of the Middle East. Bahrain, of
course, is now emerging as a major
business centre for the area, displacing
Beirut where political problems and
civil disturbances have forced many
companies to look elsewhere for a
secure operating base.

So great is the demand for com-
munications and the ensuing business
for equipment suppliers that Bahrain is
to have its' own communications exhi-
bition and conference. It is called
MECOM 79 and opens on April 23 next
year. Organised by a British exhibition
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company, it is sponsored by the Bahrain
Ministry of Communications and Trans-
port and also has the support of the
PTT administrations of Saudi Arabia
and Qatar.

The associated technical conference
has the support of the Bahrain Society
of Engineers and the British journal
Communications International.

COMMUNICATIONS 78

From looking forward we now look
back on Communications 78 which, this
year, moved from Brighton to Birming-
ham. | didn’t welcome the move and |
was not alone in preferring the civilised
pleasures of Regency Brighton to those
of Britain's second largest city. But
arriving for the show on the first day
it was quite obvious that the facilities
at Brighton's Metropole exhibition
centre could not have physically
accommodated the enormous expan-
sion since 1976.

So we suffered in silence in the
courtesy coaches from the remote car
parks to the exhibition hall and the ten-
minute trudge in chilling gales from the
hall to the conference centre, knowing
it was in a good cause and finally dis-
pelling any doubts that communications
is the great growth area of this decade
and, for that matter, decades ahead.

The event was a triumph for Tony
Davies, the organiser, and his com-
mittee drawn from Government depart-
ments, the armed forces and from
industry, right through from the
inaugural luncheon graced by the Duke
of Kent to the final attendance count
of over 15,000 registered visitors from
over 40 countries, more than twice as
many as attended the 1976 event. The
conference, too, broke all records with
825 registered delegates and proceed-
ings which ran to more than 400 pages
of condensed print.

Although not a. direct result of the
exhibition, some exciting contracts
were announced at the same time. One
was a multi-million pound contract from
Saudi Arabia awarded to Cable and
Wireless to equip the para-military
Saudi National Guard with a com-
munications system. The other was
awarded to Marconi Space and Defence
Systems who are to develop, in con-
junction with Cincinatti Electronics, the
next generation of v.h.f. mobile radio
equipment for the United States Army,
the Sincgars project.

Racal and Plessey were also in the
bidding for the US Army contract, both
with American partners. It was under-
stood at one time that of all those
bidding only one winner would be
selected. In the event the Americans
selected two winners (the other being
ITT) and each will have to produce
evaluation models for a final play-off to
determine the ultimate winner.who then
gets the jackpot of orders which some
observers estimate as being worth
500 million pounds.

Meanwhile the Ptarmigan tactical
trunk communications system for the
British Army is' forging ahead with
Plessey as main contractors. A Plessey
spokesman told me that the project was
on target both In performance and time-
scale and, in fact, system hardware was
on public show for the first time and
is already in the hands of the users
who describe the system as a “healthy
bird”. Project development started in
1973 on a seven-year time scale. Ples-
sey also introduced two new military
radios at the show, both private ven-
ture, claimed to fill gaps in the present
Clansman range for military use.

HANDS OFF!

When Racal Electronics Group pur-
chased Milgo of Miami, Florida, last
year they also bought some outstand-
ing litigation which involved patent
infringement against United Business
Communications Inc. The company,
wholly  British-owned and re-named
Racal-Milgo Inc., has received awards
of about three million dollars by the
US District Court in Kansas in court
costs, damages and interest since 1972.
Three patents were involved and the
infringement, according to Senior Judge
George Templar, was so serious that
he ruled that Racal-Milgo were entitled
to treble damages.

INVESTMENT OVERSEAS

British companies, stili nervous of
industrial unrest, creeping nationalisa-
tion and inflation at home, are con-
tinuing to search for better returns
overseas. Thorn, for example, has just
bought two US companies, spending
six million pounds in the process. Both
will complement the Thorn Industrial
Control Engineering Group. This at the
time when Thorn was facing the pros-
pect of strikes at the company’s York-
shire TV factories over proposed
redundancies.

And, Racal, always on the look-out
for acquisitions has gathered in Cali-
fornia-based Vadic Corporation In the
low-speed modem business and its first
French company, Dana Electronics
France SA. Vadic complements the
high-speed modem business of Racal-
Milgo giving Racal a complete modem
product range, while Dana in France is
the tail-end of the purchase of Dana
Laboratories Inc. of California, the
acquisition of which was announced
last October. d

Racal paid nearly 5.4 million pounds
for Vadic Corporation (now to be
known as Racal-Vadic inc.) which has
only 200 employees producing a profit-
able turnover of five million pounds per
annum and expanding fast. This is a
turnover of 25,000 pounds per employee
representing a level of productivity
which good business demands and ex-
pects, and it well illustrates the sinking
labour content of modern electronic
equipment.
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PURPOSE

M.PLANT

An accurate wide range timer with audio and visual alarms

HE electronic timer described here was developed to

meet two requirements: the need for a general purpose
twelve hour timer capable of switching on an external load
(low voltage d.c. to 240V mains a.c.) at the end of preset
time periods; and also capable of enabling a cine camera to
take time lapse sequences so that observations could be made
of growing plants, etc.

For the latter technique the timer is able to switch on a
flood lamp at the end of a preset period and then to release a
camera shutter while the subject is illuminated; the timer
then resets itself automatically for another sequence.

The meeting of these two needs has resulted in a very
versatile timer which has the following specification:

(a) Mains or battery operation.

(b) Battery operation provides a portable timer (with
optional audio alarm) which can be used to switch
on low voltage battery-operated equipment.

(¢) Mains operation provides, in addition to (b), triac
control of mains powered loads up to 1,000W.

(d) In both battery and mains modes of operation, “one
shot” or “‘repeat’ timing can be selected.

(e) Two linked 12-way wafer switches select 11 delay
periods of | hour and 11 delay periods of 5 minutes
giving a maximum delay of 11 hours 55 minutes in
121 intervals of 5 minutes.

(f) A range switch divides the above intervals by
factors of 10, 100 and 500 giving, on the “l hour”
wafer switch, intervals of 6 minutes, 36 seconds and
7-2 seconds respectively; and on the ‘S minutes”
wafer switch intervals of 30 seconds, 3 seconds and
0-6 seconds, respectively.

(g) When the timer is operated from the mains and is in
the “repeat” mode, the triac drive circuitry can be
used to switch on a flood lamp (max 1,000W) for
2-5 seconds. During this period, a low voltage pulse
is available of about 0-5 seconds duration for driving
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a solenoid to operate a camera shutter. The lamp
then goes out with the timer having already set itself
for another cycle. In the ““one shot” mode, once mains
switching is initiated the load remains energised.

(h) Repeatability of any time intervals is to within 0-01
per cent but the accuracy of the preselected intervals
depends on the care with which the constructor
selects the values of 22 resistors and 3 capacitors
and upon the stability of these components.

CIRCUIT OPERATION

The complete circuit diagram of the unit is shown in
Fig. 1. ICl1 is a precision digital timer which makes use of an
“on chip” oscillator the frequency of which is set by an
externally connected CR network. Pulses from this oscillator
are fed through a twelve stage binary counter which switches
the output stage after 1,095 counts.

Timing is started by closing S4 to provide power to the
timer, the time period being set by the values of R22 to R32
and R33 to R43 which are iu1 series and selected by the wafer
switches S5 and S6, and the values of the capacitors C6, C7
or C8 selected by S7. This CR combination across pins 13
and 14 sets the frequency of the internal oscillator which
times out after a time T given by T=2736 CR.

During the count down period, pin 3 of ICl is high,
allowing D2 to light. At the end of the count down, output
pin 2 goes ‘“high” and pin 3 goes “low™: D2 goes out and
TR1 is switched on. What happens subsequently depends
upon the settings of the various switches.

Firstly, if Sla is open, the voltage at pin 3 stays “low™ and
TR remains switched on: if Sla is closed, R2 and C5 ensure
that the timer automatically resets after about one second via
the trigger of IC1 (pin 1). The period “t’’ before resetting
takes place is given by t = 0-6 R2 C5, approximately.

If S3 is closed, the audio alarm signal of IC2 is switched on
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Fig. 1. Circuit diagram of the General Purpose Timer

whilst TR1 is on. This dual *555” timer (IC2) is operated as a
dual astable multivibrator which is d.c.-connected via R10
so as to produce a repeated ‘“‘pip” from the speaker. With
or without S3 closed, transistor TR1 can energise relay RLA
if 82 is in position 1. In the “one shot”” mode, RLA remains
energised and can be used to switch on a low voltage load
(not mains) for an indefinite period at the end of the timing
period. In the “repeat” mode, TR1 is energised for about one
second so the alarm and RLA are energised briefly at the
end of the time period.

If S2 is in position 2, RLA is energised via a positive pulse
appearing at pin 9 of IC3. Once again a dual “555” timer
integrated circuit is used for IC3 but each individual timer is
wired as a monostable multivibrator. These two monostables
are arranged to be triggered one after the other by the square
wave pulse appearing at pin 3 of IC1 when operating in the
“repeat” mode. But the trigger pins 6 and 8 of IC3 require
negative-going trigger pulses via capacitors C9 and CI0,
respectively, in order to initiate delays determined by the
values of R11/C11 and VR1/C12 respectively.
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When the voltage at pin 3 of IC1 rapidly goes negative at
the end of the timing period, monostable IC3a is triggered
for a period of about 2-5 seconds; this negative going pulse
keeps transistor TR2 turned off allowing pin 8 to remain
“high” via Ri12. However, if ICI is in the ‘“‘repeat” mode,
one second after IC3a has been triggered pin 3 goes ‘‘high”
once again for another timing period *“T”.

This rapidly rising positive voltage switches on TR2 so
that the sharp rise in current through R13 provides the
required negative pulse at the collector of TR2 which,
applied to pin 8 by Cl10, triggers the second monostable
IC3b. Thus a positive pulse of about } second duration
appears at pin 9 approximately one second after the positive
pulse has appeared at pin 5.

The *‘on” states of the monostables are indicated by
diodes D3 and D4. Transistor TR3 enables RLA to be
energised for about 0-5 second if required so that its normally
open contacts can be used for providing solenoid drive for a
camera release button.

Note that RLA can be energised by either the positive
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pulse from ICl pin 2 (for one second or for an indefinite
period at the end of the timing period depending upon the
position of S1), or by the positive pulse at pin 9 of 1C3b
thereby not being energised when IC1 is operating in the
‘““one shot” mode or for one second after IC1 has timed out
if in the “repeat” mode. This latter pulse lasts only long
enough to provide camera shutter drive through a solenoid.

TRIAC OPERATION

Whether the triac provides switching for a mains load over
an indefinite period or for about 2-5 seconds at the end of the
timing period depends on the position of SIb. In the “repeat™
mode, S1b directs the 2-5 second pulse from pin 5 of IC3a
to the opto-isolator 1C4 to energise the load.

At the end of this period the triac automatically switches
off this a.c. load. In the ‘“‘one shot” mode, S1b directs the
negative going pulse from IC] (pin 3) to pin 1 of 1C4 (after
inversion by TR4) in order to switch on the load for an
indefinite period. Transistor TR4 was found necessary to
ensure that pin 3 was not too heavily loaded for this caused
erratic operation of ICI in the “repeat” mode. Note that
TR4 is base biased by R4 just sufficient for its collector
current to bring on the internal l.e.d. of 1C4.

The one shot operation of the timer means that mains
operated appliances can be switched on after any one of the
preselected time periods up to a maximum of 11 hours 55
minutes. The mains load can be switched off using either the
*set/reset’”” switch or, of course, by switching off the mains.

AUDIO ALARM

This can be switched in and out by means of S3 and is
based on 1C2; it can be operated in both the mains and
battery modes. In the “‘repeat’” mode operation of timer
IC1, a one second burst of “pips” is heard at the end of each
delay period. In the “one shot” mode the pips sound con-
tinuously until the timer is switched off.

The alarm will work on battery or mains; care should be
taken to ensure that, when the timer is operated using a
battery, it does not become discharged during long preset
delay periods.

POWER SUPPLY

The circuit diagram of the p.s.u. is shown in Fig. 2. Switch
S8 selects mains or battery operation. Approximately 9V is
derived from the mains using one winding of the transformer

and the bridge rectifier (D8 to DI1). This voltage is stabilised
by the Darlington series regulator.

The other winding provides the supply for TRS on the
triac drive board and for the internal phototransistor of 1C4.
The 12V a.c. from the transformer is rectified by D5 before
being applied to the collector of TRS. The Zener diode D6
and the electrolytic capacitor C13 ensure that the voltage is
sufficiently steady for reliable operation of the triac. It is the
rising emitter voltage of TRS which switches on the triac.

CONSTRUCTION

Three pieces of 0-1 inch matrix stripboard were used for the
circuit assembly : the main timer board, the triac drive board
and the low voltage board. The component layouts for these
boards are shown in Figs. 3, 4 and 5. All external connecting
wires to the boards should be made longer than required and
then cut to the correct length prior to being soldered to the
l.e.d.s and switches. Note that the l.e.d.s have polarised leads
and care should be taken to ensure correct connection to the
circuit board.

The timer was housed in a polystyrene case with a sloping
front panel. The aluminium panel was removed and re-
placed by a polystyrene one to avoid the necessity of having
to earth it although no mains connection is made to this
panel. The stripboard circuit of the timer is attached to this
control panel by stand-off studding to clear the switches and
the l.e.d.s, etc.

[l
T0 TRIAC DRIVE CIRCUIT
=
S9
FS1 T
[t o—c>-<o—((c
54 1
]
|
! NEON
240V |
i E :
o
N oO— /c
E oj_ 9v D.C.
— -
= TO TRIAC CIRCUIT
—_— o~
O
—
TO SK18 SK2
—

Fig. 2. Circuit diagram of the P.S.U.
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Fig. 6. Wiring of the front panel switches
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COMPONENTS . . .

Resistors
R1, R15, R16, R21  390Q (4 off)
R2 15k Q)
R3, R5 6-8k Q2 (2 off)
R4 330k
R6 10kQ
R7 1kQ
R8 470Q
R9 27002
R10 1.5kQ
R11 270k Q
R12 47kQ
R13 3.9kQ
R14 33kQ
R17 4.7k Q
R18, R19 47Q (2 off)
R20 3-3k§2
R22-R32 22k (2 (11 off) $W 2% metal oxide
R33-R43 270k (11 off) W 2% metal
oxide
R44 1kQ W 10% carbon

All resistors W 5% carbon except where stated

Potentiometers

VR1 220k (2 preset 1 oft Moulded case 216~ 130> 79mm
4 oft 4mm socket
Capacitors 1 off 13A socket
C1 ; 0-1xF polyester 1 off Neon indicator
C2, C12 1uF 25V tant. (2 off) 3 oft Pointer knobs
Cc3 22,F 25V tant. 1 oft Relay 12V 185Q2
C4 0-471F 25V tant. 1 off Mains 5A plug and socket
C5 100xF 25V tant. (round type)
Cé6 4.7uF polyester 1 off Transformer 12-0-12V 0-5A
C7 0-47uF polyester 1 off Speaker 35
Cs8 0-047uF polyester 1 off PP6 battery
C9, C10 1,000pF polystyrene (2 off) 1 off Chassis mounted fuse holder
C11 4.7uF 25V tant, 1 oft Battery ciip
C13 220pF 25V elect. Veroboard
C14, C15 1004F 25V elect. (2 off) 6 way barrier strip
Holders fori.c.s - J

Semiconductors

D1, D5 1N4001 (2 off)

D2, D4 T1L209 J.e.d. red (2 off)

D3 TiL209 l.e.d. green

D6 6-8V Zener (400mW)

D7 91V Zener (400mW)

D8, D9, D10, D11 Bridge rectifier 0-9A R.S. type

261-772

TR1 BC107

TR2, TR3, TR5 BC107 (3 off)

TR4 BC478

TR6 2N2926

TR7 2N3053

{C1 ZN1034E

1C2, IC3 556 (2 off)

1C4 IL74 Opto-isolator

CSR1 Triac 8A 400V R.S. type 261-801
Switches .

S1 D.P.D.T. sub min toggle

S2, S3, S4, S8 S.P.D.T. sub min toggle (4 off)

S5, S6 12 way rotary type

S7 4 way rotary type

S9 D.P.D.T. 5A toggle

Miscellaneous

A solder tag attached to one of the terminals of the speaker
is used as a common low voltage negative connection. The
wiring of the switches S1, S2, §3, S4 and S8 is shown in Fig. 6.

The triac drive board is bolted to the bottom of the box
adjacent to the low voltage board. The component layouts in
Figs. 5 and 6 show the external connections which are to be
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SK1 SPEAKER OV TIMER BOARD OV

S8 S8 Sib
e [
- °p 8 0 8] 0 of O
LOW VOLTAGE PIN 2 TRIAC BOARD
LOW VOLTAGE
BOARD (+ve) BOARD (- ve! {Ic¢)
BATTERY  BATTERY
ve) {+vel

Fig. 7. Barrier strip wiring

made to these two boards. These connections should not be
made to the timer board until the latter has been tested.

The mains switch (S9) is mounted on the front of the box
and isolates both live and neutral wires when off. Also, with
the switching arrangements employed, the battery may be
switched in by S8 to control timing functions and to provide
triac drive whilst mains loads are switched via the triac.

The triac was mounted inside the base of the surface
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mounted 13A load socket on a small piece of aluminium
which acted as a heat sink.

In order to facilitate the fitting and removal of the control
panel, a six-way length of barrier strip was bolted to the side
of the timer box adjacent to the transformer. In this way
the wires from the control panel can be routed neatly to the
power supply circuits and the triac control panel. The leads
requiring connections to this barrier strip are shown in Fig. 7.

The mains connection to the unit should be made via a
3 pin non-reversible plug and socket. In the prototype the
plug was fitted in the side of the case near the mains switch.
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SETTING UP AND TESTING

When the timer board has been assembled and mounted
on the control panel and before connections are made to the
low voltage and triac drive boards, the timer circuit can be
connected to the 9V battery and tested. Switch S8 should be
in the “battery” position and the audio alarm switch S3
“on”. Set switch S5 (the ‘“‘hours” switch) to zero and S6
(the “minutes’” switch) to 5 minutes—the first position
clockwise.

The range divider switch S7 should be set to divide this
5 minute period by a factor of 100. Now operate the ‘“‘set/
reset’” switch to provide power to the timer circuit and the
green l.e.d. (D2) should light and go out after 5 minutes x
60/100 seconds or 3 seconds. Immediately the l.e.d. goes out
indicating the end of the timing period, the audio alarm
should sound and the red l.e.d. (D3) should light up for about
2.5 seconds before going out.

What happens after this sequence depends on the setting
of S1. With Sl in the *‘repeat’” mode, D2 will relight about
| second after it has gone out at the end of the timing period,
i.e. the timer has reset itself for another delay period; and the
audio alarm stops. As soon as D2 relights, D4 lights briefly
indicating that a solenoid can be operated to drive a camera
button if S2 is in position 2.

This sequence of switching will repeat every 3 seconds but
can be altered to any other delay period as described at the
beginning of this article. With Sla in the “one shot’ mode,
D2 will go out and stay out, D3 will come on for 2-5 seconds
and go out but D4 will not light.

Simultaneously with the above sequences, the low voltage
relay will be heard to operate. With S2 in position 1 and Sla
in the “‘repeat’ position, the relay will energise as D2 goes
out at the end of the delay period (closing the contacts of the
relay) and de-energise as D2 comes on again: the relay
energises for about one second at the end of every delay
period.
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With 82 in position 2 and Sla in the “repeat” mode, the
relay energises for the time S3 is alight thus providing auto-
matic switching for a camera shutter drive. With Sla in the
“‘one shot’” mode, and S2 in position 1 the relay will energise
at the end of the time and remain energised.

If 82 is in position 2 the relay will not energise and TR2
will not be switched on since the monostable based on IC3a
is not triggered. These sequences are summarised in Table 1.

The low voltage board should be checked to see the voltage
available from the circuit is about 9-0V. If it is, the leads
from this circuit board can be connected to the timer board

SWITCH | SWITCH RELAY RLA
S1a S2

“Repeat"’ Position 1 | “On" at end of delay

period (D2 goes out)
“Off" one second later

as timer resets (D2
comes on)

“Repeat"’ Position 2 | “On" as D4 lights
“Off'"* as D4 goes out

“One shot” | Position1 | “On'" at end of delay
period and stays on

“One shot” | Position 2 | Does not energise

Table 1. Relay operation for the different switching
sequences of S1a and S2

via the barrier strip, the negative lead to the solder tag on the
speaker and positive lead via switch S8 to the timer board.
The whole sequence of timing operations described in Table
1 can also now be checked for correct operation from the
mains.

Finally the triac drive board should be tested. The lead
from S1b should be connected to R21 on the triac drive board
and the lead from pin 7 of ICt on the main timer board to
the OV line and pin 2 of 1C4 in the triac drive board also to
the OV line. With the timer being operated from the battery,
check that the opto-isolator is working as follows. Set the
timer to operate in the “repeat” mode every 9 seconds, say.
Use a multimeter set to the *““Ohms x 1k’ range and connect
the black lead to pin 5 of the IC4 and the red lead to pin 4
of the same i.c.

Now every time monostable IC3a is triggered and D3
lights the resistance between these two terminals will fall to a
low value. This connection is actually across the collector-
emitter connections of the internal phototransistor of the
opto-isolator, and when the resistance between these con-
nections falls it indicates that it is receiving light from the
internal diode.

The energising of this phototransistor switches on TRS
and the triac when the triac drive board is connected to the
mains. Now switch S1b to the ‘““one shot™ position and note
that the resistance across pins 4 and 5 of IC4 falls at the end
of the delay period and remains low. If all is well the triac
drive board can be wired to the neutral and the 3 pin load
socket. *
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HEN working with digital systems,
W the designer often has need of a
cheap TTL compatible prOM. One
very interesting device released is the
256 x4 bit DM8574 by National
Semiconductors Ltd. This i.c.,, with
the exception of certain drive require-
ments, is pin for pin compatible with
the popular 16 pind.i.l. 2112 256 x 4 bit
rAM, whose R/W pin is replaced by a
CE input on the proM. It is therefore
quite simple to design a general pur-
pose memory board for most micro-
processor systems which mixes RAM
and ROM in any combination on the
same printed circuit board.

The only problem with the use of
PROM is the need for a device pro-
grammer. Fortunately, the DM8574
is a “Field Programmable™ device of
the fusibie link variety and a simple
programmer can be constructed as
shown.

PROM
PROGRAMMER

2,0V
SOH2

The prom may be programmed by
supplying a single 5V supply to the
device and selecting the address of the
4 bit word which is to have some of
its fusible links blown. (Blowing a
link creates a logical zero at the bit
address selected; leaving the link
unblown leaves a logical one at that
position). A logical one is then
applied to both the enable inputs, and
the programming pulse (see figure) is
fed to the output where a low level is
required. Verification that the bit
has been programmed may be obtained
by bringing the enable inputs low and
checking the logical level at the
appropriate output.

The programmer utilises a 555
timer working from a 15V supply
derived from a split 30V supply so
that when the 555 output goes high
the base of the BC108, whose emitter
potential is held at 24V, is driven

+115v
Tl

A selection of readers’
original circuit ideas. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.

Why not submit your
idea? Any idea published
will be awarded payment
according to its merits.

Articies submitted for
publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols.
Diagrams should be on
separate sheets, not in-
sertad 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.

hard on, causing some 70mA to flow
from its output. The 555 is arranged
to provide a lkHz 50% duty cycle
square wave at its output when pin 4
on this i.c. is brought high by pressing
the “*PROGRAM™ push-button, this
output then being used as explained to
drive the BC108 when programming
the PrROM bit-by-bit as explained.
Microcomputer addicts might like
to consider the possibility of auto-
mating the programming sequence in
order to provide a quick and easy way
of obtaining custom-programmed ROM
chips suitable for inclusion in their
system.
J. A. Murdie,
Darlington,
Durham.

2
15k
30V
) : TR1
BR1 oy B8C108
0PIV 80Y
1A
= - OUTPUT
— v —s

S0% DUTY CYCLE

tp = (1-:020-1)mS
vp =221V
Ip < 70mA
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THE servo mechanisms currently used
in radio controlled models use a
variable width pulse to convey the
information concerning the required
position. This pulse has been stan-
dardised as varying between 1-2ms
and is nearly always positive going.
Most receivers and decoders use
4-8V or 6V batteries and the amplitude
of the pulse is almost equal to the
supply volitage.

The information for each channel of
a multi-channel system is transmitted
sequentially, followed by a synchro-
nising pulse to maintain lock between
receiver and transmitter. Models
using several channels are common-
place; aircraft often use six.

When setting up the control systems
in a model, it is usual to have to use
the transmitter and receiver together.
This can be inconvenient especially at a
flying field where spurious signals are
most definitely not wanted! This

GATES ICla and IClb form a pulse
generator. Cl determines the
frequency of the pulses, and the value
of this should lie between 10uF and
SOuF, the larger the value the longer

servo tester overcomes the need for
using all the gear just to test one
function by simulating the decoder
output for one channel only. It is
simply connected between the battery
and the required servo. The pulse
width is adjustable over the full range,
and the repetition rate may be set for
any number of channels, although this
is not really necessary and this adjust-
ment may be omitted. (Servos work
in equipment of one to seven channels
without adjustment, and the variable
rate function was built in when servos
were being designed, purely to check
this fact.)

Thecircuit consists of an NE5S55 wired
as an astable pulse generator, pro-
ducing narrow, negative going spikes
at a repetition rate of between 3 and
20 ms. A good compromise, to
eliminate one adjustment, would be
10 ms. This is achieved by replacing
R1 and VR1 with 100kQ. The narrow

OVERFLOW INDICATOR

the duration of tone. Gates IClc and d
together form a multivibrator to
produce the required tone. The multi-
vibrator is controlled by the pulse
generator through pin 13, so when the

| \ PULSE

RADIO GONTROL
SERVO TESTER

pulses produced trigger a second 555
wired as a monostable, the duration of
which is adjustable between 1 and 2ms.
The internal design of the 555 is such
that varying battery voltages do not
affect pulse width so that the circuit
will work from 4 to 15V supplies.
The output pulse is almost as great
as the supply voltage.
Both circuits are assembled on com-
mercially available circuit boards.
It is not necessary to calibrate the
device, the central position of the
width control potentiometer will be
very close to 1-5ms, the mid-range
value. It may be checked against a
new servo; here the end positions
should be at the limits of useable
travel, usually +45°. The centre tap
from the battery is not necessary for
the working of the device, and is
included as some of the older servos
require it.
A. Langton,

Aberdeen.

generator is not producing pulses, no
tone is heard from the transducer.
TRI forms the switch that is required
to control the pulse generator. When
water or any conductive liquid bridges
the sensor probes, bleeps are heard
from the earpiece.

V. J. Guillaumier, Malta.
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THF_ final part of the series gives details of the cabinet con-
struction, a number of component value changes for
improved optimum results, and further interwiring informa-
tion and clarification.

CABINET CONSTRUCTION

The component parts for the cabinet are given in the cutting
list with assembly details shown in Fig. 5.2. Some variation
in dimensions may be required to suit alternative keyboards,
but the construction has been kept simple for ease of adapt-
ability. Corner joints can be made from short lengths of
§ x gin (15875 x 15-875mm) timber, screwing from the
inside of the cabinet.

IMPROVEMENTS ON PROTOTYPE

Since commencement of publication of this series the con-
struction of further models has resulted in information from
which certain component value changes are recommended to
give the best results.

TONE GENERATOR/PSU

Connections from the p.c.b. to the front panel transposer
switch and the tuning potentiometer are made with screened
cable (see Fig 5.2), and the capacitance of the cable con-
tributes to the capacitance C8 which determines the frequency

834

STRING
ENSEMBLE

A.J. BOOTHMAN ss..

—

of operation of the oscillator. This capacitance is variable
dependent on the cable used and can be compensated for by
changing the value of R3. It has now been found that 680
ohms is more consistently correct than the originally specified
470 ohms.

CHORUS GENERATOR

Further work has been carried out to maximise utilisation
of the dynamic range available within the Chorus Generator,
resulting in certain component value changes, and the addition
of one resistor is used to improve the modulation charac-
teristic of the v.c.o. based on IC31. The additional resistor
R60a, should be inserted as shown in Fig. 5.1 which is a
reproduction of Fig. 3.6.

The following component values should be used to replace
those given in Part Three of the series.

R16—27kQ R22/36—6-8k 2 R30/44—10kF
R59—15kQ R65/66—220Q C16—470pF
C46—680pF R60a—39k Q

Fig. 5.1. Showing position of additional resistor on chorus
p-c.b. Orientation of the i.c.s is also given
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VOICE/PREAMP CIRCUITRY
Noise contribution from the Woodwind and Brass filters
has been reduced to negligible proportions by replacing
R107 and R116 with shorting links, removing C76 and C83
and connecting 1M Q resistors across pins 2 and 6 of ICs 33
and 34.
The following components on this figure should also be
changed as follows:
R124—150kQ, R131—470kQ, R135—68k Q
C81—47nF, C88—47nF, C101—220pF

PSU/TONE GENERATOR INTERWIRING

Last month an interwiring diagram (Fig. 4.6) was given for
the Chorus Generator and Voice/Preamplifier p.c.b., which
included details of most of the front panel control connections.
Fig. 5.2 shows the wiring for the remaining controls, which
are connected to the P.S.U./Tone Generator p.c.b., and the
mains input sub-panel.

The sub-panel is mounted at the rear of the cabinet, at the
top left-hand end (see photo) and contains the mains switch,
fuse and socket which are wired to the mains transformer as
shown. Earth leads are also required both to the keyboard
thassis and OV pin on the Voice/Preamplifier p.c.b.

AREA TO BE SCREENED

Low voltage a.c. connections are made in pairs between the
transformer and the p.c.b. supplies 415V, 0V, and —15V
are taken direct to the Voice Board, and can be routed behind
the key bar to avoid entanglement with the Tone Generator
output leads.

Connections to D13 on the front panel are shown, the
polarity being indicated by the *‘flat”” on the skirt of the l.e.d.
The lead adjacent to the flat should be wired to the l.e.d. pin
on the p.c.b. DI3 is fitted adjacent to the pitch control. The
20V supply is wired to Attack and Sustain Controls as shown
in the diagram and connections are made to the keyswitch
rod and sustain line on the Diode Gate assembly from these
controls.

TRANSPOSER/TUNING CONNECTIONS

A four core screened cable is used to connect the Tone
Generator p.c.b. to the Transposer Switch, the screen is con-
nected to the ground terminal on the p.c.b., but not to the
switch. A single wire link should be connected between the
switch and tuning potentiometer VRS, and a screened cable
between the potentiometer and the p.c.b.

In this case the screen should be soldered to the p.c.b. at
one end and the body of the potentiometer at the other end.

8% EP  TUNE
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Fig. 5.2. Interwiring of P.S.U./Tone
Generator to controls
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SIDE VIEW DETAIL OF HOLE A
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FRONT PANEL CUTTING DETAILS (WHITE PERSPEX)

Fig. 5.3. Cutting details of casing and fascia
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TRINGS — w000 — — BRASS — COUPLE | b N ATTACK SUSTAIN

Fig. 5.4. (Above) Showing fascia legends. (Below)
Showing rear panel and attached sub-panels. Right
is for mains input and left for output sockets
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DIODE GATE ASSEMBLY INTERWIRING

The interwiring between the Diode Gate assembly and the
Voice Board, Sustain control and earth is shown in Fig. 5.2.
A lead is connected between the point at which the earth lead
has been connected to the keyboard chassis and the earth
track on the Diode Gate assembly. This track is identified as
the one to which all capacitors C13 (4-7uF electrolytics), are
soldered.

In assembling the Diode Gate boards earlier, links were
made between the three boards to make the earth and sustain
tracks continuous (Fig. 2.6). The sustain track is joined by
a single wire to the Sustain Control VR7.

The four output track links are made between PCB2 and
PCB3 only since the keyboard split occurs between PCBI
and PCB2.

Low and high output groups are each connected to the
Voice Board using a four-core screen cable. with the screen
connected at the Voice Board end only. The low output cable
should be routed behind the key bar.

GATE ASSEMBLY—-TONE GENERATOR
WIRING

The interconnection pattern for the Diode Gate p.c.b.s was
given in Fig. 2.8 in the second part of the series. This illustrated
the three p.c.b.s, making up a single assembly, with arrows
indicating the 85 points at which leads are taken from the
Diode Gate assembly to the Tone Generator board. The track
leads associated with the connection points can be seen in
the single board photograph on page 596, and if the photo-
graph is turned through 180° the four rows of leads can be
seen to correspond with the connection points in Fig. 2.8.
As described in Part Two the interconnection is carried out
with easily solderable insulated copper wire; a single length
acting as both the interconnecting wire on the Diode Gate
assembly and the flying lead to the Tone Generator board.

In Fig. 2.8 the numbers in circles (1-8) correspond with
the numbers on the outputs of IC7-18 (1-8) on the Tone
Generator p.c.b. shown in Fig. 1.7 in the First Part of the
series.

Each arrow rep{esents a lead back to the Tone Generator
with the note identified by checking the vertical correlation
with the letters below the arrows and the circled number
under the row concerned. On the left-hand end the circled
number changes for the last note'in a row, as also occurs in
the case of CS.

SCREENING

In the design of the String Ensemble great attention has
been paid to ensuring that the instrument is free from beehive
(background noise from the Tone Generation circuitry). This
has been achieved in respect of blocking any direct beehive
through the Diode Gates into the voice circuitry. However,
it is important to ensure that this is not negated by pick up
into the voice circuits from the Tone Generator harness. The
use of screened leads where recommended will prevent this,
and care should be taken not to strip the screening back too
far, leaving unscreened lengths, particularly in connections
to the Woodwind slider potentiometer.

An earthed metal screen is also required to isolate the Tone
Generator harness from the Voice and Chorus boards when
the keyboard is lowered, and whilst the original prototype
incorporated a screen fixed above the boards on stand-offs
from the baseboard (see photo on page 598), it has now been
found more convenient to mount the screen onto the keyboard
chassis with equal success. Dimensions for the screen are
given in Fig 5.3.
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PLAYING THE STRING ENSEMBLE

Prototypes have now been used on a wide range of power
amplification systems in both domestic and stage settings. A
normal hi-fi amplifier/speaker combination has given excellent
results with a power handling capacity of approximately 15W
per channel using the high level output for the Ensemble
into the auxiliary channel of the amplifier. With a commonly’
used guitar combo-amplifier rated at 100W the “‘Bright Input”
with treble lift, has been used successfully to give either solo
or chordal backing effects in a group which includes an organ
for general use.

With this type of amplifier the Ensemble low level output
is recommended to prevent overloading of the first stage of
the combo-amplifier.

LEVEL SETTING

The Upper Voice controls plus the Upper and Master Level
controls give six variable signal levels which when coupled
with the Lower Voice switches and the variation in the number
of notes playing at any time results in a very wise signal range
driving into the chorus delay lines.

For a good signal/noise performance it is important to set
the instrument such that the delay lines have a reasonable
signal level, but due to the wide range of signal available it is
possible to overload the delay lines under extreme conditions.

The new component values given earlier for the Chorus and
Voice boards give a good optimum condition where in normal
playing circumstances the Upper and Master Level Controls
should be set in the mid-position and the power amplifier
adjusted for maximum output with the swell pedal fully
depressed. The pedal does not affect the delay lines and
should be used for normal volume adjustment.

A single Upper Voice can be used with the slider control
at maximum. Two voices can be used with each slider control
in the mid-position. Similar compensation can be made if
more voices are mixed, but since an overload safety factor
has been incorporated it will probably not be necessary.

An alternative mode of operation when mixed voices are
to be used regularly, organ simulation, is to turn the Upper
Level control anticlockwise to, say, the one third position
which will then allow all voices to be mixed additively with
heavy chordal fingering without overloading the delay lines.

For solo playing on single voice the Upper Level control
can be turned to maximum. The Master Level controls the
entire keyboard and can be used to increase the lower key-
board level, whilst-the upper keyboard level is reduced by
the Upper Level control, or to further increase the upper
keyboard level on single note solo playing.

OPTIMUM VOICING

The best effects are obtained with simple voice settings,
that is with one voice control in use at any particular time.
However, experimentation with the wide range of controls
available can lead to the creation of other sounds which with
subjective opinion can enhance the motives of an individual
to construct the project. -

Constructors who would like a cleaner copy of Fig. 3.5 should
write in including a stamped addressed envelope.

In Fig. 4.3 and the Components List last month C81 and C82
should be 4,700pF and 47nF respectively.
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THE device to be described uses two msi TTL logic chips
with a minimum of additional components to generate an
analogue waveform which gives a histogram type of display
when fed to an oscilloscope. In addition, marker pulses can
be added to the display to add to its clarity. An eight channel
version is described which can be built for about £5, assuming
that an oscilloscope is already available.

Also described is a way of using the display to test logic
displays which is particularly useful for general bench work
with logic circuits. The basic design can be extended to cope
with more than eight channels if required.

CIRCUIT DESCRIPTION

The heart of the circuit is a 74151 i.c. as seen in Fig. 1.
This is an eight line to one line data multiplexer operated
conventionally being addressed by a divide by eight counter
(a 7490 counter wired to divide by eight). The counter is
driven from an asymmetrical oscillator fed via a Schmitt
trigger to give sharp transitions. The reasons for the asym-
metrical output of the oscillator are described later in the
section on the marker blips. The histogram display that
results is particularly vivid which will indicate not only “0”
and “1” states but also invalid voltage levels between these
two states.

As the scope’s spot begins its travel at the left of the screen,
Channel 1 (input *““0” of the 74151) is addressed and the spot
will indicate either a nominal OV or 5V. After it has traced
out a line of one eighth of the display length, Channel 2 is
addressed and the spot will either continue along the same
line or switch to indicate the other value. This will continue
until all eight channels have been displayed. As Channel 1 is
about to be addressed again the syncronising pulse causes the
spot to return to the left-hand side.

Provided that this happens fast enough a histogram display
will result (although without marker blips). The rate of
addressing is dependent entirely on the frequency of the
oscillator. This is not critical but if the rate is too slow a
disturbing flicker will mar the display : if too high, the quality
of the image deteriorates due to pulse rounding and distortion
due to stray capacitance in the connecting leads. While the
display could be sharpened using a Schmitt trigger at the
input to the ’scope or by using low capacitance connecting
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leads, there is really nothing to be gained by a very fast
addressing rate. Bear in mind that harmonics of the order of
twenty to thirty times the oscillator frequency are present on
the output of the unit as it is giving a square wave output.

It was found that an oscillator frequency of the order of
1-5kHz gave a clean flicker free display using two feet of con-
necting lead from the board to the scope.

The lead used was ordinary connecting wire, the data, sync
and earth lines being just simply twisted: together.

SYNCHRONISATION

Obviously if the oscilloscope used the data stream from
the board to operate its internal synchronisation circuits, the
display would lock into a random position. A convenient
source of a synchronising pulse is available from pin 8 of the
counter. This goes negative as Channel 1 is about to be
addressed. Provided the ’scope can be set to lock on a nega-
tive edge, Channel 1 will be on the extreme left.

If it is preferred to lock on a positive pulse the sync output
can be inverted or the inputs renumbered so that what would
have been Channel 5 is numbered Channel 1, Channel 6,
Channel 2, etc.

[ COMPONENTS . .. i

Resistors
R1 620Q R7 10kQ
R2 10kQ R8 3600
R3 10k
R4 620Q
R5 360Q
R6 10kQ

Capacitors
c1 0-047uF
C2 0-1uF
C3, C4 10xF (2 off) 25V elect.
C5 0-1uF
Integrated Circuits
IC1 7413
IC2 7490

IC3 74151
& J
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Fig. 1. Circuit of Logic Monitor
OPERATION MARKER PULSES

There are three *scope connections: data output, sync out-
put and common earth.

The ’scope should be set to give a reasonable size of display
using an input sensitive down to d.c. as otherwise the display
will keep moving around the screen. Unconnected inputs
will give a “1” display so ground one input, say Channel 2
and adjust the 'scope timebase until the image locks. If the
time base is running too slow more than one image of the
display will appear side by side.

Increase the timebase rate until a single image appears. If
the timebase is too fast the image will fold over on itself.
Experiment with grounding various compbinations to check
that each input has been connected correctly.

A length of 10 way colour coded ribbon cable can be used,
allocating colours to the channels following the resistor code.
(Channel 1=brown, Channel 2=red, Channel 3=orange,
etc).

The black and white.wires are used to carry the 0V and 5V
supply from the circuit under test to power the board. The
connecting leads can be terminated in any convenient way.
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As described so far the circuit is fairly conventional and
gives a straight histogram display so that if all the inputs are
at “I” or “0” a straight line results which can be less than
clear as a display and some form of marker blip is desirable.

This can be achieved without additional components in
two ways. The first makes use of the strobe input of the 74151.
Unless this is grounded its output stays at OV. If this input
is fed with the output of the oscillator the output is returned
to “0” for the duration of the positive half cycle and follows
the condition of the selected input for the duration of the
negative half cycle. This is why the oscillator is given an
asymmetrical output.

By making the positive excursion about one sixth the
length of the negative excursion, small blips are created on
the zero line.

If you have an oscilloscope with a sensitive *“‘Z-axis’’ modu-
lation input the asymmetrical oscillator can be fed to this
instead. The display will be blanked between each section of
the display, giving discrete dashes.
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Fig. 2(a). Display without blips; (b) display with
blips; (c) Test waveform correct appearance;
(d) Test wavelorm—timebase too slow (half speed);
(e) Test waveform—timebase too fast (double speed);
(f) Test waveform—correct appearance; (g) Channel
5 invalid input voltage
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Fig. 3. Veroboard layout

PERMANENT INSTALLATION

If desired, the board can be permanently mounted in a box
on the workbench. In this case it is convenient to provide a
“Marker Blip” on/off switch.

This is a simple changeover switch that connects either an
earth or the oscillator to the strobe input. A second switch
could be added to switch the ’scope away from the logic
monitor circuits to leok at logic waveforms directly—care
being taken to keep stray capacitance to a minimum. An
additional convenience would be switches that would dis-
connect individual input channels and substitute an earth so
that unconnected inputs will indicate *‘0”.

It was found convenient to mount a 0-5Hz oscillator on
the same board. This is useful for cycling circuits under test
slowly for examination of their working.

PLUG-IN
VEROBOARD

Fig. 4. Typical test set-up

Practical Electronics . July 1978

TESTING INTEGRATED CIRCUITS

The testing of TTL i.c.s and i.c.s that are feared to have
been damaged is speeded using the display. Using a zDec
breadboard, a 7493 divide by sixteen counter is used to pro-
vide inputs to the gates under test. Both inputs and outputs
are monitored. For example, to test a 7410 triple 3-input
NAND gate i.c. the A, B and C outputs of the counter are
connected to the three inputs of each gate and also Channels
1, 2 and 3 of the display. The gates can now be seen cycled
through all eight possible input conditions as the counter is
pulsed by the L.f. oscillator. Channels 4 and 5 are grounded
for clarity of display and Channels 6, 7 and 8 connected to
one each of the three outputs.

With a correctly operating i.c. all three outputs will go to
zero simultaneously when three *“1s” are at the inputs of the
gates. A faulty gate will be seen to be behaving differently.
By examining the display as the circuits are cycled it can soon
be seen if the faulty gate can be used as a 2-input gate or as
an inverter. Once the breadboard has been set up it is a quick
and simple matter to unplug ong i.c. and substitute another
of the same kind.

If you regularly use “untested” i.c.s it might well be worth
your while to wire up a series of plug-in pieces of Veroboard
that would instantly set up the correct conditions of a range
of commonly used i.c.s. Some of these boards might need
subsidiary logic on the plug-in board but the necessary i.c.
need only be plugged into a socket and can be borrowed from
another logic circuit not in use at the time of testing. (see Fig. 4)

INCREASING THE CHANNELS

The number of channels can be increased to sixteen by
replacing the 74151 with a 74150 sixteen to one line multi-
plexer driven by a 7493 divide by sixteen counter. A lesser
number of inputs can be arranged by resetting the counter
before it reaches sixteen.

The 74150 gives an inverted output and will give an *‘up-
side-down” display unless its output is fed through an
inverter.

Theoretically the number of channels can be increased
indefinitely by using additional data delectors and counters
combined with additional analogue circuitry to give pseudo
double, triple or quadruple beam displays. However, the more
channels that are used the higher are the harmonic frequencies
that have to be handled with the resulting difficulties of keep-
ing a good pulse shape on the ’scope along with the screen
becoming cluttered with too much data. In practice eight
channels are more than adequate.

*
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M.J.CARTER

A sympathetic bedside light!

NE OF my vices is that | read in bed, und tend to fall
O asleep with the bedside light still on. Those similarly
afllicted will confirm what this can mean in disturbed sleep,
not to mention electricity costs. Moreover. those attempting
to help me, by turning off the light when I am found asleep.
only succeed in waking me up again; as much by the trans-
ition from light to dark as by any noise they might make.

APPLICATIONS

In its original role of “"humane bedside light™". the prototype
Dimwit has given many months of appreciated service. It
has also been found suitable for ordinary lamp-dimmer
applications. and to have “entertainment value™ when soft
lighting is called for—with an inbuilt practical joke. Other
applications include porch and corridor timed lights. and
nightlights for reluctant progeny.

842

CIRCUIT DESCRIPTION

The lamp is controlled by a mains triac circuit based on
Fig. 13 from ""Power Control With Triacs™ by W. Williamson,
P.E.. March 1971. Automatic control is achieved by putting
a light dependent resistor in series with the potentiometer,
and illuminating it by an le.d. This home-made opto-
isolator is very much slower than the packaged sort. and
requires a lightproof container. but its output is more amen-
able to this application.

The sequence is started by pressing the Go button Si in
Fig. 1, which applies mains power to the psu via SIb and
starts the Timer via Sla. The l.e.d. is then turned on. which
causes the load lamp to be dimmed up. The relay RLA is also
energised. thus bypassing Sib so that power is maintained
when St is released. At the end of the timed period. DI and
hence the lamp, will dim out slowly. Then the current in

o RLA coil is also reduced until it drops out. which switches
ofl the whole circuit. The sequence of events may be followed
in more detail in Fig. 2. In addition. the timer is arranged
to restart if SI is pressed during the timing period. and to
“time out” prematurely if the ki 1. button S2 is pressed.

Referring to the circuit diagram of Fig. 3. the timer is a
standard 555 arranged as a monostable, whose timing is set
by R1 and C1: the value ot R1 was chosen empirically to give
a period of about fifteen minutes. The values used give a
theoretical time of:

=il (G RI 453-75s = 7} minutes.

There are three reasons why the time achieved in practice
is twice the calculated time.

Firstly, the tolerance of high value electrolytic capacitors
(typically -~ 10°,. 50°;) often make the nominal value an
underestimation.

Secondly. the threshold cuirent drawn by ICI (pin 6)
shunts some ot the charging current in C1, and this stretches
the timing period. Using a low leakage tantalum capacitor,
this effect was found to extend the period by some 20°, over
the calculated time.

Thirdly, charging current in CI is reduced by its own leak-
age current, which, together with the threshold current,
extends the period by just over 80”,. Unfortunately, the
leakage current of aluminium electrolytics tends to increasc
with storage time, due to deforming ol the insulating layer
in the absence of & polarising voltage. Although this leakage
is small, it is enough for a previously unused capacitor in the
C1 position to give extra long periods for the first few timings
(up to an hour or more), and in some cases preventing
triggering altogether. Betore soldering Ci into place. there-
fore, it would be advisable 1o re-form it as completely as
possible. by, for example. leaving it connected (the right
way round!) across a PP3 for a day or two. An extended
series of measurements with the prototype Dimwit showed
that, once the leakage current had settled down, the period
varied by no more than twenty seconds in sixteen minutes,
which is well within the required accuracy. For those who
wish to avoid this “running in™ by using a tantalum timing
capacitor, it should be noted that Cl would need to be
increased to about 200#F to compensate the absence of
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SPECIFICATION

(i) When started manually, by press-
ing the Go button, the bedside light
comes on, and remains on for 15
minutes.

(i) At the end of this period, the
light is dimmed slowly to extinction,
and the unit switches itself off.

(iii) When the sequence is started,
the lamp “*dims’" up quickly (rather
than be switched straight on), which
reduces sudden dazzle, and increases
the life of the lamp.

(iv) The maximum brightness of the
lamp, during its ““on” period, is
under manual control.

(v) Pressing the Go button re-starts
the sequence. whenever it may be
pressed.

(vi) Pressing the KILL button pre-
maturely ends the timing period in
(i), and the unit proceeds to shut
down as in (ii).

leakage-current. Increasing R1 is not advisable.

To trigger the 555 Timer, a value of 1kQ was chosen for
R2, giving a source resistance to Sla which is low enough to
be immune to the triac switch-on spike. The more con-
ventional value of around 12k Q proved troublesome.

Diode D1 has been added to fulfil specification (v), and if
S1 is pressed before IC1 *‘times out™, Cl is discharged by
D1 and Sla, thus restarting timing. Normally D1 is reverse
biased, and takes no part in circuit action.

When IC1 turns on at the beginning of the sequence see
Fig. 2 (a), C3 charges rapidly via D2, D3, and D4, then com-
pletes its charging via R4, see Fig. 2 (b). This is transmitted
through the buffer stage TRI, TR2 to DI, which dims up
rapidly but not instantaneously, see Fig. 2 (c). This is in order
to fulfil specification (iii), and the resistance of R13 then
falls. Fig. 2 (d) shows the inverse of this, so that the triac
control circuit dims up the load lamp rapidly. R13, the
ORPI12 light dependent resistor, particularly at the low
illumination levels used in this application, has a somewhat
slow response, as indicated in Fig. 2 (d); the only effect this
has on the completed Dimwit being however, that the mains
lamp is a little more sluggish in dimming up after an hour’s
rest than after only a few minutes. Since the maximum peak
voltage rating of the ORPI2 is 110V, the potential divider

1 St
O]
s 152 oA e RLA
PSU TIMER LATCH 1
r‘ . % & BUFFER
| {
s1 i 1
S L~
—
,_ o
RLAY CONTROL
AR LA TRIAC
SUPPLY DIMMER
o o
l BEDSIOE
N LAMP
) . Fig. 1. Block diagram of Dimwit
GO TIME OUT {OR KILL) RELAY DROPS OUT\
4 s . A
P 161 PS0EC: comprising R11 and R12 has been included. This limits the

maximum output power a little, but does extend the life of
most tungsten lamps.

| fe—D2 ETC CONDUCTION

b}
CHARGE ON C3

RELAY DRIVE

%?J‘Ja'éisﬁ /’7_H The relay is energised by TR4, Fig. 2 (g), which is turned on
oF DY i by IC1 via R8. A handy miniature relay was used for con-
5 _ A o e venience, and a possible type is the 6V miniature open relay
1 o r3 // Tresisance N from RS Components (part no. 349-125), for which there is
R Z.A FALL TIME DELAY N 3 o
S enough space on the p.c.b., but which has different mounting

iy “—\T“’ ! arrangements. Since S1b carries the switch-on current surge
POWER IN L N E X
tosn Lave | /] . L‘L for the lamp, which in any case is considerably reduced by
| the dimming-up process, see Fig. 2 (e), the relay contacts
e W = R need only be rated for thecontinuouscurrent of mainslampand
ACROSS 01 | ™~ Dimwit. Moreover, as will be seen, the current broken by the
LZY JR4 OFF. TR3 ON relay at the end of the cycle is smaller still. Thus, if need be,
gl [y S— ------sx----l—{—ﬂ , .= a reed relay may be used.
FLASO ool (‘ e =P ERTCE LT EY B0 Once IC1 has timed out (or when the KILL button S2 is
CURRENT IF TR4 OMITTED HOLDING CURRENT/

pressed), C3 starts discharging slowly via R4, Fig. 2 (a), (b);

Fig. 2. Waveform timing diagram thus the load lamp, Fig. 2 (c), (d), (e), starts dimming down
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COMPONENTS . ..

Resistors

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13

D1
D2-D5

D6-D8
D9
CSRt

TR
TR2
TR3
TR4
1C1

Switches
St

S2

1 off
2 off
4 off
1 off
5 oft
5 off
1 off
4 off
2 off
1 off
2 oft

' 80mm

All W 5% unless otherwise stated

Potentiometers

VR1 100k (2 linear
VR2 2:2kQ) min horizontal
Capacitors
C1 1001F/16V electrolytic
C2 10nF
Cc3 1004F/16V electrolytic
Ca 10004F/25V electrolytic
C5 100nF/160V
Cé 100nF{160V
C7 100nF/400V
Cs8 100nF/400V
Inductors etc
L1 5uH v.h.f. choke, 1A (RS: 238-255)
L2 54H v.h.f. choke, 1A (RS: 238-255)
T1 Miniature mains to 9-0-9V transformer
(Altai 909 or similar)
RLA 9V min 1-pole c/over relay:

Semiconductors

Miscellaneous

3-3MQ

1k

12k Q2

100k €2

12k 2

68() (see text)
33Q2 (see text)
12k

150k Q W
33kQ W
15kQ +W
33kQ 1W
ORP12

2801 coil, mains contacts

clear plastics red l.e.d. (5mm dia)

1N914 (or any surplus low-current silicon
dlode)

1N4001

Diac ST2 (or sumllar)

Mains triac, 3A minimum (2N6073 or
similar)

BC 212

BC 109

BC 109

BC 109

555 Timer

d.p. momentary make; 250V, 1A
(RS: 337-920)
s.p. momentary make, low voltage

aluminium box, 152 x 101 X 51mm
self-tap screws (for above)

13mm 6BA countersunk screws
6mm 6BA countersunk screw
6BA nuts

6BA locking washers

solder tag

4mm x 6BA insulating pillars
mains cable grommets
potentiometer knob

25 mm No. 8 roundhead woodscrews, with
matching Rawlplugs (for wall mounting)
double-sided foam-backed adhesive tape '
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slowly, taking about half a minute to go out altogether. At
the same time TR4 turns off, Fig. 2 (g), and TR3 turns on.
The voltage drop across D1, Fig. 2 (f), and the values of R6,
R7 set the current in TR3 emitter, and hence that through
the coil of RLA, which is arranged to be above the relay’s
holding current. When C3 has discharged sufficiently for
D1 to be off, Fig. 2 (c), the voltage across D1 begins to fall,
and reduces the energising current in RLA until it drops out.
This turns off the whole circuit, and thus completes the cycle.
If S1 is pressed before RLA drops out, then ICI is triggered,
and the whole sequence starts again.

If a different relay is used, R6 and R7 may need adjusting
to give correct action of RLA; if it is found that R7 must be
omitted, then R14, Fig. 3, must be used to prevent TR3 base
shunting all the current from D1. If R13 is not needed, its
position on the p.c.b. should be occupied by a short circuit.

CONSTRUCTION

The p.c.b. and component layout are shown in Figs. 4 and §.
Construction is straightforward, as long as care is taken on the
mains-voltage section to minimise the risk of flashover
between tracks or to the (earthed) case. D1 and R13 are
mounted as shown below. If the stiffness of the lead-out
wires is not considered enough to keep them in place, they
may be secured to the p.c.b. with a plastics filler. D1 should
illuminate all of the active area of R13 and this may be
checked visually in semi-darkness. RLA is mounted as
shown below using double-sided foamback adhesive

A most chivalrous bedside light (internal view), showing
the relay mounting arrangement

fa Sl

Opto coupling arrangement
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Fig. 6. Metalwork drillings. (a) Keyhole slots on backpanel,
for wall mounting. (b) Front panel. Hole sizes will depend
upon switch types used.

tape. The tape is wrapped around the relay case, and the
relay then stuck into place. For added security, the metal
clamp shown may be added. The mains transformer is also
secured at one end by a p.c.b. mounting screw, and at the
other with a 6BA nut and screw. Connect to mains earth.

After assembling the p.c.b., and drilling the metal box as
indicated in Fig. 6, mount the circuit board on the back panel
using .6BA countersunk screws and insulating pillars. Set
VR2 to mid-position, and VRI1 fully clockwise. Close the
case but leave it unscrewed.

By connecting to a load lamp of the same wattage as is
intended to be used with the unit, and connecting to the
mains, full operation of the completed Dimwit may be
checked. VR2 can now be set to give the desired dimming
performance: turning it anticlockwise increasing the dimming-
up time and decreasing maximum brightness, while shorten-
ing the dimming-out sequence. (Remember to reassemble
the case after each adjustment, if a lightproof assembly is
not used for R13). When adjustment is complete, screw the
case together and Dimwit is now ready for use.

The completed Dimwit is intended for wall mounting. The

In the o/d days they managed with crude *ON/OFF" bedside
lamps

*‘saucepan’’ slots, which allow the unit to be hooked onto
No. 8 roundhead woodscrews, are best made by drilling a
8mm hole and a Smm hole, and joining them with the aid
of a “‘rat tail” file. To mount Dimwit, drill and plug the wall,
to accept the woodscrews, and screw them nearly home.

CONSIDERATIONS

The **dimming up’’ time which occurs at the beginning of
the sequence may be increased by replacing D3 and/or D4
with a 1k Q resistor, which slows the charging up of C3.

There is a faintly audible “‘clunk’’ when the relay drops out,
which might be sufficiently loud to reawaken the more highly
strung sleeper. If this becomes a problem, an electrically
suitable type reed relay might provide an easier solution to
further sound proofing, although fitting it into the available
space may present problems.

It would take a number of years to recover the cost of the
project, from saved electricity and enhanced bulb life, but its
true value becomes apparent as you begin to take Dimwit
for granted! *

ERE GONFERENGE

HE advances made in the field of radio receivers since
the days of the cat’s whisker crystal detector have
been considerable. It is proposed to survey the subject
at a conference on Radio Receivers and Associated
Systems organised by the IERE which is to be held at
the University of Southampton from July 11-14 1978.
Thirty seven papers will be delivered formally and a
further twenty will be presented in poster booth sessions.
An exhibition of relevant equipment and systems is to be
organised by the Electrical Research Association.
Further information can be obtained from The Con-
ference Secretariat, IERE, 99 Gower Street, London WCI.
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SONY BETAMAX

N April Sony announced to the press the launch of its Betamax

home video recorder. With over 500,000 people using Betamax
on N.T.S.C. systems in the U.S.A. and Japan Sony believe the
time is right to offer a PAL standard Betamax to Europe.

Mr Akio Mortita, chairman and co-founder of Sony Corpora-
tion, heralded the coming of a “Video Age’’. He said that Sony
were not looking to capture the home video market in a rush of
sales. The Sony policy is to establish highly qualified outlets for
Betamax and for the after sales service to be faultless.

On International Standards Mr Morita said he obviously hoped
that video cassette manufacturers would together establish a
common system, but the inference is that Sony think their system
is the best and others may follow.

Costly and specialised machinery is used to manufacture the
slanted azimuth video head. This equipment is in Japan and
production is likely to be based in Japan for some time to come.
Sony have a TV production line at Bridgend in Wales and
although it is possible that assembly of some Betamax may
happen at some time in the future it must be little comfort to
the Mullard TV tube work force.
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The new Sinclair DM235 is yet another
example of outstanding Sinclair value-
engineering. Developed from the
Sinclair DM2 and world- beating
PDM35 (already outselling all other
digitial multimeters), the DM235
provides full facilities for every
application,including field servicing,
testing and laboratory work. At a price
no gomparable digital metercan
approach.

A new dimensionin styling

Up till now, choosing a meter suitable
for use on the bench and in the field
hasn’t been easy. Either you boughta
bulky bench instrument (awkward to
carry around)or a hand- held portable
(difficult to use on the bench). The
Sinclair concept is different. By keeping
the thickness down to only a fraction
overl'kin,

ST
SRR

ey TR
SRS \\\\\\\\\\\\\
S

and the weight
downtounderl': lb,

we’ve produced an instrument that has
all the advantages of conventional bench
meters, but that packs neatly into any tool
kit or brief case,

A big, bright, unambiguous
display
The DM235 has a full 3'4digit display
reading to :1999. Large, high-
brightness 8 mm LEDs give clear,
unambiguous readings with an ultra-
wide angle of view. And an LED display
means proven lifetime reliability.

Six functions in 26 ranges

DCVolts..........cecoen..... 1mVto 1000V
ACVolts.......couuneeninnnnnn. ImVto 750V
DC Current......c.cccevennnnnen. luAtol A
ACCurrent.........cccevvvvvunnn.. lpAtwlA
Resistance..................... 1Q to20MQ
Diode test.................... 0lpAtol mA
10 M Q input impedance
High accuracy

Basic accuracy of 0.5% (2 V DC range),
other DC ranges and Resistance 1.0%,
AC ranges 1.5% 30 Hz-10 kHz.
Temperature coefficient <0.05 of
applicable accuracy per°C.
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The new Sinclair DM 235

digital multimeter.
3 dl its...6 functions

Easyto use by anyone,
anywhere

Automatic polarity operation,
automatic placement of decimal point,
and automatic out-of-range indication.
Unambiguous reading of function and
range selected from a single input
terminal pair.

crHTHnk:

A rugged construction
giving total portability
Very rugged mechanical construction
using all solid-state components.

Protected against accidental
overload.

Size only10in x 5.8 inx1.6 in, weight
less thanl'2lb.

Basicoperation from four standard
C size disposable cells, providing
complete independence of AC supply.

Line operation available via
optional AC adaptor/charger.

A full range of optional
accessories

DM235 metér complete with

testleadsand prods................. £49.80
Eveready carrying case with

lead stowage compartment......... £8.50
Rechargeable battery units.......... £8.00
AC adaptor/charger 240 V50 Hz.. £3.50
30 KV high voltage probe.......... £15.00

(All prices subject to 8% VAT)

fully poriuble.l.lnder £50°

The Sinclair credentials

Sinclair have pioneered a whole range
of electronic world-firsts from
programmable pocket calculators to
miniature TVs - holding a world lead in
innovative electronics. The DM235
embodies six years’ experience indigital
multimeter design, in which time
Sinclair have become one of the world’s
largest producers.
Like every other Sinclair product,
the DM235 comes to you with a
full 12 month repair- or-
replacement guarantee.

Find out more!

Ifyou’d like full details of the
DM235, its operation and its
performance, and a complete
distributor list, just send the
coupon below. We'll send you
all the facts by return.
The DM235 hasall the .
performance you need - at
around halfthe price of its
competitors. Send the coupon for the

s rr e

full story.

Sinclair Radionics Ltd, StIves, &

" Huntingdon, Cambs, PE17 4H]. @

Sincli=sir-

World leaders in fingertip electronics

To: Sinclair Radionics Ltd, St Ives, I

I Huntingdon, Cambs, PE17 4H]J. I

Please send me full illustrated
details of the new Sinclair DM235. I

I Name__

I Position

I Company

|
: Address

|
I
s

L

b4
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BEFORE YOU BUY AN AMPLIFIER MODULE—CHECK:

30A t ist 2- t
DOES lT HAVE : JA dFr’i?/\zfsr (;g:@lsugirts; : In‘tl:;rra?:aurt:zte:apacitor

Then compare with the Tamba range—excellent value—25, 50 and 100W R.M.S

TAM1000 100W 4 ohms 65V £9-80 5 ALL PURPOSE
TAMS500 50W 4 ohms 45V £7.50 e
TAM250 25W 8 ohms 45V £5-75 MIXERIPRE AMP.
(with 60mm slider volume)
POWER SUPPLIES
For 1 ar 2 TAM250/500 £7.50 B Suitable for multipie input systems
For 1 or 2 TAM1000 £9-80 B High and low impedance inputs
(Carriage 50p on supplies) B High sensitivity
B Built-in supply smoothing
B 20-20.000 Hz =1dB
B Suits loads 4-16 ohms B -80dB noise level )
B 20-20.000 Hz *1dB B Accepts a wide variety of inputs
B Silicon circuitry throughout B Wide range bass and treble controls
@ Giass fibre P.C.B Use up to 10 PRE-AMPS with 1 power
B High sensitivity (100mV 10k) B Low distortion (0-1%) supplyp B
B Low profile (1in high 33in x 3in)
B 75% efficient Printed circuit board assembly with
High grade components used through- B Accepts most mixer/pre-amplifiers treble and bass controls plus slider
out: Texas, Mullard, R.C.A., Plessey, etc. B Four simple connections volume control £6-50

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s etc)—C.O.D. (60p Hours, 9.30 a.m.-5 p.m

extra). We accept Access and Barclaycard—send or telephone your number—do not Monday — Saturday.
send your card. Add VAT at 8% to orders for 50 and 100W systems and at 12;% for 25w | Callers welcome. Tel
systems (including preamp if ordered at same time). (01) 684 0098

TAMBA ELECTRONICS

Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

EW? ERIC. TYPE CRADLE mm
JON ES SUPPLIES /'}EVI.E;/:ISIIVENAMPLIFIER

cMOoS
I e pe ke Ll ohs o > /
7401 13 7451 .16 4002 A7 4049 .48 ONLY r
7402 .16 7470 30 4011 .19 4050 .53 £15.95 %Tm'::

7403 16 7472 .28 4013 .45 4070 ¥ - +VATE1-28 | e mod i
7404 .19 7473 .30 4014 .85 4502 .95 Latest transistorised  Telephone  Amplifier with stn;l m2-:'r:y wacyol:ml:'f; o

7406 .36 7474 .03 4015 .85 4508 2.09 decisk AR R g e an 3 Gitions.  Supslied, wih £:32299
7407 .36 7475 .04 4016 82 4510 1.51 e T LI L into wer  socket, PER PAIR
ithout holding the handset. Man
7408 .19 7476 35 4017 .85 4511 1.75 e loten ot 4 yme. Incrase wiheieney | R Boruee. Eoai e 13
7410 14 7486 .35 4018 .85 4514 2.98 office. shop. workshophPeé'fe?l for cor‘\(fprence g':m Foomp Rar(l)g:/ mile i
alls: leaves the user's hands free to make noles. same mains phase. oI switch.
7413 -36 7479 -85 4023 19 4516 1.09 :'.onssulle‘lll‘lless N: long waiting, saves time with long- ‘\;“"‘“"‘c ':0;":‘0] “f"‘lli::s ;":":Tr?
7414 .74 7493 .35 4027 .62 4518 1.02 distance calls. Onvofl switch. volume. Conversation | ueteons TS Ivel Pl 00 Godd
7416 .36 7496 .82 4028 .97 4528 1.02 recording model at £1895 + VAT £1-52. P. & P.89p. | with Buzzer Call. £3699:VAT £462.
7420 .16 74107 .32 4042 .85 4536 5.00 10-day price refund guarantee on ali items. - P. & P.99p for either model.
7442 .35 74141 .70 4046 1.40 WEST LONDON DIRECT SUPPLIES (PE3)
MAINS TRANSFORMERS MISCELLANEOUS 169 KENSINGTON HIGH STREET, LONDON W8 6SN
b Tel: 01-937 5548
(P&P 60p each) U2 size Ni Cad Bat. ° 3
6-0-6 100mA £1.10 (P&P 30p) £1.95
9-0-9 75mA £1.10 8 pin 741 .18
12-0-12  50mA £1.15  Scope Probe, BNC Plug £14.99 HAVE YOU DONE IT LATELY!
12-0-12  100mA £1.40 BNC Socket .90
9-0-9 1 Amp Sh. £2.44  Signal Injector £5.20
12-0-12 1 Amp Sh. £3.12 Multimeter 1,000 OPV, Fita
15-0-15 1 Amp Sh. £3.60 11 Ranges (P&P 50p) £6.25 new tape head
30-0-30 1 Amp Sh. £4.24  Telephone Pick-up Coil .92 m-N-LJTH
20-0-20 2AmpUnsh. £5.76 3" 8Q Spkr. (P&P 20p) 99 o . ol "f‘e P e e £
30-0-30 2AmpUnsh. £7.00 4"8Q Spkr.(P&P 30p)  £1.44 performance o QUALITY
0-1mA Panel Meter £4.20 your tape REEL TO REEL
Stereo Amp Module 6 + 6 watts 240v AC/9v 120mA Regulated recorder
O.P. Imp. 8Q. 24v DC £7.99  Supplyin Plastic Case  £3.78 AND CASSETTE TAPE HEADS
F.M. Tuner. Module. 9v DC £7.99
Please enclose
Full Catalogue 25p 20p P&P with order
PRICES: PLEASE ADD 8% VAT, P&P 10p EXCEPT WHERE SHOWN g fiaT e ATl
— stereo cassette glass/ferrite record/playbac 4
RETAIL & MAIL ORDER OPEN 7.30 p.m. M. TH. FRI. SAT. 812~01 mono cass. playbk. £1.60 B24—01 stereo cass. playbk. £2.80
J o N E s s U P P LI E s A28-05 stereo 8tk cartridge £1.80 E12—09 stereo/mono cass. arase £1.80

588 ASHTON ROAD, HATHERSHAW, OLDHAM, LANCS. 061-652 9879 5/7 Church St, Crewkerne, Som. Tel. (0460) 74321

848 Practical Electronics July 1978


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

ALL IN OUR

AUGUST
ISSUE !

Divilal
Thermomeler

Achieves a measurement range of —99-9°C to +99:9°C with a three digit
seven segment display. Previously, analogue-to-digital conversion
involved many discrete and integrated circuit devices. This unit
dramatically reduces this problem by using a Siliconix LS| chip plus a
few additional components.

A straightforward unit to give frequency count capability
in the range 1 to 99-999kHz with a 1tHz sampling rate.
The readout does not count visibly or flicker due to
display blanking. All components are readily available,

CONSTANT DISPLAY and this would be an ideal project for the beginner.

AMI-COS
MICROPROCESSOR
KIT REVIEW

The home computer industry which has
recently been booming has produced a
bewildering number of “systems’’ for the
amateur. We look at one particular kit in
this review.

PRACTICAL

ELECTRONICS

OUR AUGUST ISSUE WILL BE ON SALE FRIDAY, 14 JULY, 1978
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lst Prize A Scopex 4D10A dual beam oscilloscope worth over £200.
HIIIIIIEI' “p Pl‘lles Two Scopex 456 single beam

oscilloscopes each worth over £140.

Can you invent or design a novel project that could form a commercial product? We
give you the chance to win the financial backing your ideas might deserve. Successful
designs may be backed commercially by a Venture Capitalist to develop saleable
products and you—as the designer—would receive financial benefit.

Even if your design is not deemed suitable for development you could still win yourself
a piece of test gear worth over £200. Some designs may also be published in P.E. as
constructional projects and payment will be made at the time of publication—so you
could gain in any or all of three ways!

If you do come up with a winning design, who knows, you could soon be a partner
in a going concern.

D | .o curcrroncs wvenrors comerrmon 1
r PRAGTIGAL ELEGTRONIGS INVENTORS COMPETITION
The contest is for practical items incorporating electronics | (Block letters please) '
as a major part of the overall system. There is no restriction on | :
the application, e.g. it could be a video tape recorder or a door | NAME (Mr/Mrs/Miss)...................oiiineen. |
bell. It may be for domestic use or for industry.
Entries must be written/drawn clearly on one side of plain I
paper with the entrant's full name and address at the top of I ADDRESSH i as smas oo ! 1% S Wb abeusse oo o B o bid b rlee |
every sheet. Each entry to comprise:
(a) a brief summary of the design (about 50 words); :
I

(b) any such further descriptions, drawings, sketches,
photographs and circuit diagrams, etc., you consider ’
the judges may need to form the best appraisal of your TELEPHONE NUMBER ifany........................ |
i certify that
* delete clause NOT applicable
* (a) This entry is my own original idea and has not

design. DO NOT SEND ACTUAL MODELS. I
Each entry must have a properly completed entry coupon I |
cut from P.E. firmly affixed to the back of the summary. Entrants | |
may be requested to supply prototypes for evaluation at later been copied from any other source; I
stages of the judging. All entries must be in English. I *(b) This entry has been made on behalf of the
Readers may be assured by P.E. that ideas submitted will not I company/group members listed and is our own |
be misused or transmitted to other parties by anyone concerned original idea not copied from any other source;
with the competition. I (c) This idea has not been published or offered for !
I
| I
I

blicati i here.
1 SEND Y_OUR ENTRY TO r/l\lNel?ng:: teoS:l‘:;d:rgy the rules and conditions.
Practical Electronics Inventors Competition SIGNED .. ..ottt ittt e
55 Ewer Street, London, SE99 6YP |
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The closing date is August 31st 1978.

RULES AND CONDITIONS

There is no entry fee nor limit to the number of entries a reader may
submit but each entry must be accompanied by a proper printed entry
coupon, cut from PRACTICAL ELECTRONICS, and must bear the
entrant’s own full name and address. Entries will also be accepted from
groups or companies, in which case the entry must be submitted and
represented by an individual and the other involvements declared on a
separate sheet of paper attached to the back of the summary with the
coupon.

All accepted entries will be examined by a panel of expert judges in-
cluding the Editor of Practical Electronics, and assessed on (a) originality
of the idea, (b) technical merit, (c) practicability, (d) economic viability,
(e) market potential, (not necessarily in that order). The prizes will be
awarded for the best entries in order of merit. In the event of the same idea
being submitted by two or more entrants, presentation of the entry
(clarity, best expression, etc.) will decide such winner(s) or winning
order.

In the event that the judges consider there are not enough entries of a
sufficiently high standard, the Editor reserves the right not to award any
prize(s) at his discretion.

Entries arriving after closing date will not be considered, nor will any
received that are illegible, not wholly understandable, are not accompanied
by a properly completed entry coupon or in any other way do not comply
exactly with the instructions and rules.

No responsibility can be accepted for entries lost or delayed in the post
or otherwise; proof of posting will not be accepted as proof of receipt.
No entries can be returned.

The competition sponsors reserve the right to adapt or amend any
entry—after judging has been completed—for purposes of publication and/
or commercial development. They also reserve the right to consider any
other entries for commercial production. Where any idea is adapted or
developed for commercial production payment and/or royalties and/or
direct involvement in the company concerned will automatically be
negotiated with the designer or person named on the entry coupon.

Winning entries will not necessarily be developed commercially, but
Practical Electronics will pay the usual reproduction fee for any entries
published.

Ideas already covered by a patent owned by the representer, but not
already in or on offer for commercial production, may be submitted but
this fact must be clearly stated together with the relevant patent number.

Decisions of the judges, and of the Editor in all other matters affecting
the competition, will be final and legally binding. No correspondence will
be entered into nor interviews granted.

Winners will be notified by post and brief details of winning entries
published later in Practical Electronics.

The contest is open to all readers, but those outside the U.K. may be
requested to provide a British address to which any prize may be sent.
Development of any idea must take place within the U.K.

Employees and the families of employees of IPC Magazines Ltd., and the
printers of Practical Electronics and anyone directly connected with the
competition are not eligible to enter.
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A PRACTICAL ELECTRONICS PUBLICATION

A SPECIAL SELECTION OF
MUSICALPROJECTS FROM PE

THE MINISONIC MK2

SOUND SYNTHESISER
An up-dated version of the published Mk 1,
the Mk 2 has an integral keyboard, two
250 mW monitoring channels and
loudspeakers, and facilities for amplitude,
frequency and harmonic modulation.

THE JOANNA
ELECTRONIC PIANO

has realistic piano effect with touch-sensitive
keyboard and additional choice of harpsichord
or honky-tonk voicing.

THE ORION STEREO AMPLIFIER

A hi-fi amplifier with output of over
20 + 20 watts. Compact and complete in one
unit, it measures only 14" x6"x 2",

PLUS

Some great sound effects units for guitars,
keyboard instruments and general recording.

Available
Now

(Please allow at least 2 weeks
for delivery)

If you do not wish to mutilate your

copy of the magazine, please send
your order on a separate sheet.

£1.20

POST PAID

To: Practical Electronics
IPC Magazines Ltd., Receiving Cashiers Dept.,
King’'s Reach Tower, Stamford Street, London SE1 9LS
Please send me. ... ... ..copy(ies) of
“Sound Design”. | enclose a Postal Order{Cheque
for £1.20 (post paid) or (state amount for
more than one copy).......... (£2.35 post paid
for 2 copies)

PLEASE WRITE IN BLOCK LETTERS

Postcode..............

Remittances with overseas orders must be sutticient to cover despatch by
sea or air mail as required. Payable by International Money Ordar only.
PE.81

L

Company regstered in England. Regd. No. 53626.
A subdsidiary of Reed International Limited.
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MICRO-MUSGLE THROUGH COMPILERS

As microprocessor based systems are doubtless going to
be designed into ever more complex systems as time
goes by, Zilog, with the introduction of high level Cobol
and Fortran compilers, plan to have six languages for all of
its microprocessors, including the familiar Z80. Business and
scientific versions of Basic, and two members of Zilog’s
own high level family of systems orientated languages (called
PLZ), have recently been announced. High level languages,
it is felt, will be absolutely essential in the next few years.
“If you don’t offer them”, declared Ralph K. Ungerman,
who is the company’s executive vice-president, “‘you’ll be
locked out of the market!”

Since software generally amounts to most of the cost in
microcomputer systems, Zilog have established the PLZ
family to meet three basic criteria: Although high level, the
language has to be able to get into the architecture of the
machine and deal with interrupts. It also has to generate
éfficient codes because of a microcomputer’s limited address
capability. And finally, the compiler must be simple to
implement, since a micro system has limited memory.

The full power of the Z80 is made available to you using the
PLZ/ASM assembly language, and the common syntax
among the PLZ programs should be easy for someone familiar
with any Algol-like language.

LASER REGORDER

Fon space photography, RCA has provided NASA with a
laser beam recorder which generates images from all of
the U.S. space agency’s satellite sensors, resulting in higher
quality and faster production of photographs.

Called the Operational Laser Beam Recorder (OLBR), it
will be the primary photo production system at NASA’s
Goddard Space Flight Center. The OLBR can generate
images requiring up to 20,000 picture elements per line.

NASA also has installed an RCA computerised pre-
processing system to enhance the quality of the Return
Beam Vidicon (RBV) camera signais from Landsat satellites
which photograph the earth’s resources. The OLBR and the
preprocessing system allow rapid production of RBV colour
composite photos that are of quality previously considered
unattainable, according to RCA officials.

The OLBR is completely self-contained and self-cdlibrated,
and is operated and maintained by a single operator. It
controls, selects and accepts digital image data from high-
density tape and transforms it into high resolution, geometric-
ally and radiometrically correct, annotated latent images on
214mm strip film. The film then is developed and processed
at Goddard to produce high resolution transparencies which
are distributed to Landsat data subscribers throughout the
world.

The film recorder subsystem accepts the timed and for-
matted digital words representing the picture elements and
performs digital to analogue conversion and video signal
processing. The processed video drives the modulation and
scanning film transport subsystem which exposes the film
with a shared spot, one scan at a time. All electro-mechanical
adjustments and optical path film transport are of the highest
possible precision to assure long-term repeatability and
freedom from drifts which could affect image quality.

The preprocessor system is claimed to be unique because
it provides both completely automatic and interactive handling
of RBV data collected on tape at Landsat receiving sites in
Alaska, California and at Goddard. Wideband video tapes
are quickly analysed for quality with the locations of the
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images automatically noted and indexed. The output of the
system is a high-density digital tape and a computer tape
summary indicating the tape contents to the operator. The
high-density digital tape is the primary input to NASA’s
master data processing which, in turn, drives the OLBR.

ACGURACY ON THE GARDS

THlNK of cards. Postcards, bingo cards, computer cards,

carton blanks, book covers, in fact units of anything
thicker than paper, and that could include labels, plastics
sheet, film, you name it. Now supposing you need to count
large quantities of these, in stacks. Counting by weight or
measurement is quick, maybe, but inaccurate. By hand?
Not even quick! If you’re in business you might give 5 per cent
over the top to be on the safe side. This eats into margins;
but short measure loses customers.

You could go in for complicated machinery which separates
the stack one at a time, and then counts, or you could go in
for a static opto-electronic counting system. Such a machine
exists, called the Optomat 520 Card Counter made by
Vacuumatic Ltd., of Harwich, Essex. A beam of light is
projected onto the edge of the stack to be counted, and
sensing of the Lambertian reflected light to activate mulitiple
photocells is utilised to differentiate between the light and
dark transitions, caused by individual sheets and spaces.
These spaces, by the way, are encouraged by the application
of a compressed air stream. The photocell outputs are ampli-
fied and filtered to obtain distinct steps which then drive an
electronic counter. So easy!

One of the sheets is taken at the outset, and put into a
gauge so that the thickness dial can be set to control the
optical scanner. A twelve inch stack is then placed against
the backplate, and with the press of a foot pedal and a two
second wait, hey presto, the total count appears. It is claimed
that a count of 25,000 can be made in one minute with
100 per cent accuracy, and the machine will work over a caliper
range of 0-005 inches to 0-02 inches at the same speed. So,
humans and weighing machines collect your cards.

BLIND AUTOMATION

MOST human beings /ook forward to the sun coming out,
but a new compact control system, the Junior 10,
has been developed for use with sun blinds mounted on the
outside of buildings by Solar Protection Equipment Ltd., a
Hampshire-based company which specialises in the design
and manufacture of equipment and systems to protect
buildings from the effects of the sun. The new system was
field tested in a range of applications where accurate, reliable
automatic control of blinds, awnings and solar screens is
needed.

The package consists of a light cell, anemometer, control
unit, and features include a light level selector, a wind over-
ride, and adjustable delays to control the *in” and “‘out”
response so that instant reaction to short duration cloud
patterns is avoided. There are l.e.d.s to indicate when the
selected wind and light levels have been reached.

The light intensity range is approximately 3,000 to 30,000
lux, and wind speed range from 2 to 40m/sec (Force 2 to 12).
Time delays on the solar bands may be set from 30 seconds
to 10 minutes for the “out” mode, and between 1 and 20
minutes for the *“in” position. The response delay from when
the wind threshold value is exceeded to activation of the
raise mechanism is permanently set at 15 seconds. Actuation
of the downward movement corresponds to the delay selected
on the “out” mode of the solar band. There is a manual
override facility for the solar function of the unit, but which,
for safety reasons, does not by-pass anemometer-controlled
functions.

The Junior 10 will provide automatic operation for any
number of blinds or screens on a single fagade of a building.
Other Solar Protection Equipment units are available to
automate blinds fitted on two or more fagades. The system
can be used with any type of existing or new installation
where the blinds are powered by electric motors.
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INPROVING BRITISH STANDARDS

Bs[ has published two further parts of BS 5428 Methods
Jor specifying and measuring the characteristics of sound
system equipment, a series of specifications covering the
various major elements of audio equipment.

The first of the new publications is Part 3 Microphones
which specifies the characteristics and methods of measure-
ment for microphones used both in professional and domestic
applications, notably wide band microphones, close-talking
microphones and those used for normal speech.

Similar data is given in the second document, Part 11
Loudspeakers, which relates to systems comprising one or
more loudspeaker elements and such relevant devices as
built-in-cross-over filters, transformers and any other
passive elements.

Both specifications are identical with the corresponding
parts of the International Standard, |EC 268. Additional
British Standards, now in course of preparation, will deal with
Performance specifications for high-fidelity audio equipment.

BS 5428 Part 3 (Price £7-80) and Part 11 (Price £5:60),
may be obtained from BSI Sales Department, 101 Penton-

IMPROVING WORLD STANDARDS

TAND to attention, you are about to be standardised still

further, this time by the International Electrotechnical
Commission (IEC), the organisation responsible for the
preparation of worldwide standards in the electrical and
electronic fields. They have just issued IEC Publication 268,
Part Nine—Sound System Equipment: Artificial Reverbera-
tion, Time Delay and Frequency Shift Equipment—applicable
to equipment commonly used for obtaining special effects
on sound recording, broadcasting and public-address
systems.

The latest standard now provides engineers with the list
of characteristics to be specified for artificial reverberation
equipment, broadly described as amplifiers designed for
special purposes. In addition this publication includes not
only reverberation times, frequency responses, ambient
acoustical noise levels and echo and delay times, but also
describes relevant methods of measurements. 1EC standards
for other amplifier characteristics are outlined in IEC Publica-
tion 268: Sound System FEquipment—Part Three: Sound
System Amplifiers.

ville Road, London N1 9ND.

ASOC0UY

-« =« & Selection from our posthag

Readers requiring a reply to any letter must include a stamped addressed envelope.

We regret that we cannot answer any technical queries on the telephone.

Word Cost

Sir—It seems to be a common misconcep-
tion that the cost of a microprocessor
increases with the size of the word.

The reverse is probably true if one’s
aim is to run useful programs rather
than merely play with a toy.

A minimal useful system is a Central
Processor Unit (CPU) plus a hex key-
board and a 4 digit hex display. For 4,
8 or 16 bit systems the cost difference is
not likely to be very great. The real
expense comes in buying a memory of
useful size. For a given end result this
last cost is likely to be least with the 16
bit system.

Program storage is approximately the
same, at about 2 bytes for each instruc-
tion, for the 3 word sizes, but increased
word size gives vast improvements in
program efficiency. A single 2 byte
instruction in the 16 bit system may equal
as many as 20 instructions in 4 bits and
somewhere in between for 8 bits. Pro-
gramming is thus much simpler with less
chance of errors and the saving in memory
IS immense,

Evaluation studies have shown that the
National Pace 16 bit CPU offers the most
to the beginner with aims for the future.
It costs under £20, can work with both
8 and 16 bit data and, if necessary, will
address up to 128 kilobytes of memory.
One does not have to buy it all at once, as
some writers have suggested with other
CPUs, but can start with as little as 256
words, at about £10, and add as required
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to any limit. A special feature of the
Pace chip is the instruction set which
seems especially designed for easy pro-
gramming with hex machine code, per-
mitting easy relocation of sub routines
even in complex programs. It certainly
seems easier to program than the various,
much lauded, 8 bit CPUs.

R. G. Silson,

Tring, Herts.
Any readers with differing ideas >—Ed.

Cover Blown

Sir—As professional engineers of some
standing, we are, to put it mildly, some-
what amused to see the May cover of
P.E. The advertised article is for a TTL
logic tester, yet on the .cover photograph
the tester is shown in ‘‘action” on a
circuit containing cmos logic.

This anomaly unfortunately confirms
a few suspicions held by the writers
regarding the integrated circuit industry;
namely that.cmos is really L with a self-
destruct facility.

Yours explosively,
Messrs. Maclean and Stanbury,
Brentwood.

Well done lads. You may endorse our
photographic licence as it was not thought
that the numbering on the cmos devices
would show up so clearly. Full marks for
our photographer.

Readers familiar with the Linear Capaci-
tance Meter p.c.b. may have realised that
the test clip was held over a blank area of
board.—Ed.

TV Radiation

Sir—I note with interest the comments
made in the May issue of Practical
Electronics regarding the difficulties of
establishing a Citizens Band service in the
UK.

Previously, 1 was indifferent to the
proposal, but aftes reading the point
raised in Industry !lotebook, I am now
wholeheartedly in favour!

It was stated that T.V. viewers in the
U.S.A. were being subjected to inter-
ference from CB sets, and that Texas
Instruments, in conjunction with the
FCC were developing a high perform-
ance T.V. receiver less susceptible to such
interference.

Speaking as a short wave listener, 1
would welcome any proposal to reduce
interference from T.V. sets, and clear
the airwaves of the pollution they produce.
Everywhere you look, it is emphasised
that no disruption of T.V. viewing is to
be caused by any electrical or electronic
equipment, but the problem of radiation
from T.V. receivers is never mentioned.
It is the age-old dual standard rearing its
ugly head again, one law for the powerful,
and another for the weak. To be blunt, I
would rather allow C.B.’ers a couple of
MHz airspace than be deprived, as | am
at present, of five MHz which is totally
submerged beneath a sea of T.V. radiation,
and I am sure there are thousands like me.

Steve Price,
Doncaster, Yorks.
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TOMOrrow’s
Broadcasting

THE TECHNICAL POSSIBILITIES

DR. BORIS TOWNSEND, Head of the IBA’s Engineering
Information Service, gave the first of this year’s IBA
Lectures at the Authority’s headquarters in February of this
year; this feature is based on his lecture.

NE sees clearly the road a few yards ahead, makes out
O the shape of the cross-roads shortly to be reached, and
even discerns the outlines of the hills in the distance. So
whereabouts on our journey through time are we now?
From where does our future begin?

We nightly bring into the majority of our homes pictures
and sound which are beautiful to the eye and a delight to
the ear, and often to the intellect, at a price which most of
us could once afford. | think our broadcasting is great! We
roam the earth at will-—not at our will, of course, but at the
will of the programme director.

But it has to be said categorically that, in the same way
as America has the largest backlog of antiquated technology
of any country in history, so we are stuck with old-fashioned
television transmissions which are a hybrid rag-bagof improvi-
sation and almost incompatible technologies, which carry a
quite unnecessary amount of repetitive data yet still reproduce
inadequate detail, inadequate contrast, inadequate colour
gamut, and pictures which lack most of the attributes of real
life. 1t is a system which gives the viewer and listener little
choice and to which any graduate tea-boy engineer could now
suggest improvement.

What are we going to do about it? In the next few years—
not much. We did something about our equally out-moded
radio transmissions, and duplicated our use of precious
wavelengths with our stero f.m. transmissions using circular
polarisation. These transmissions are glorious. What hap-
pened? Nothing! The public ignored them. Everyone still
listens on antiquated amplitude modulation receivers—
statistically, so to speak. But engineers are not easily dis-
couraged.

SMALL IS BEAUTIFUL—-AND CHEAP

As an expatriate Londoner perhaps you will forgive me if
I quote my favourite piece of London graffito: *God is not
dead—he is alive and well and working on a less ambitious
project!”’ The same goes for engineers.

The other end of the television system from the home and
hearth is, to engineers, more amenable to radical change.
And radical the change is going to be.

Engineers are making a two-pronged thrust forward.
One is a miniaturisation of the analogue techniques which
have been used in our studios since Savoy Place and Alexandra
Palace, while the other is based not on smooth, continuous
signal waveforms but on abrupt discontinuities, or digits.
Both advances are dependent on the new technology of
micro-electronics. .

It is not possible to live in a developed country in 1978 and
be unaware of the incredible reduction in the size of electronic
circuits which has been made in the last decade. Gone are
the separate valves, resistors, condensers and wires of yester-
year. Today’s large-scale integrated semi-conductor micro4
circuit can house thousands of individual electronic compo-
nents on a small chip of silicon the size of a screw head.
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With small size comes a reduction in the cost of materials,
a reduction in weight, usually a reduction in power con-
sumption and a reduction in operating time, since the signals
moving through the circuits have less distance to travel. The
failure rate also falls since the number of mechanical or
soldered joints and the opportunities for operator mistakes
are alike reduced. The cost of making an integrated circuit
is proportional to its area and is more or less independent of
its circuit complexity. The reduction in cost is staggering. An
integrated circuit now costs about the same as an apple. As
a result it is now practicable on the one hand to undertake
electrical processes and functions of great complexity, and
on the other hand to mass-produce cheaply for the home,
devices which were once only to be found in capital-intensive
studios.

Will this trend continue? It can. The latest microcircuits
are approaching size-reduction limits imposed on the photo-
etching process by the wavelength of light—that is to say,
individual parts of the circuit are not more than a few wave-
lengths of light in size. Further reductions require radiations
of shorter wavelengths than light, and laboratories are
currently utilising ultra-violet, X-rays, and electron-beam
pattern-generation machines to continue this reduction in
size. It is an industry which is aiming at a dimensional
precision two orders better than that to which mechanical
engineering machine shops can work.

MECHANISMS INTO MICROCIRCUITS

Which brings me to a point of fundamental importance in
our forecasting. The more recent history of manufacturing
industry is that, despite the advantages of large-scale produc-
tion and the replacement of labour by automatic machines,
mechanisms grow more and more expensive to produce,
while electronics become cheaper and cheaper.

\‘ Compare the £70 monochrome television receiver, of
dubious performance, which sold in 1938, with -its con-

0

temporary £100 small motor-car: and then take today’s
large, bright, reliable monochrome television receiver, still at
£70,0and its contemporary £2,000 mini. So whenever we can
lace mechanisms by electronics we shall. Whenever we
gan transfer a problem from the mechanical domain into the
lectronic domain, we shall—and indeed already do.

These tiny microcircuits already make broadcasting equip-
ent portable in a sense little dreamt of by the early pioneers.
ery swinging teenager has the ability to make an audio
padcast tape of better quality than the phone-in pro-
grammes we permit. Sophisticated editing is possible in any-
one’s back-room, while multitrack tape-recording and its
bsequent re-processing can restore a semblance of pro-
essionalism to any amateur pop group. All this opens up
avenues of exploration to enterprising programme
ectors. And a parallel development is going to take place
television. Yet there are still surprising weaknesses in the
lipment available for radio reporting, as will be testified
‘roving radio news crews attempting to establish a link
k to tEaase, or even to aim a microphone at an American
sident.

ENG

In television, the evolutionary reduction in size and weight
of television equipment has produced a revolutionary change
in the medium, for as Valéry said, rephrasing Engels—
similar figures exist only in pure geometry. Small, electronic,
colour-cameras of low power-consumption are now in
production and are giving immediate world coverage of
important news events. These Electronic News Gathering
developments will spread to the field production of drama
and even to light entertainment programmes. If we wanted
so to do, we could now operate a television service without
much in the way of television studio complexes.

An essential ingredient of this light-weight facility is a
portable battery-operated colour video-tape-recorder. Now
to make satisfactory replays of colour video-tape-recordings
the machine has to work to a timing accuracy of around one
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thousandth part of one millionth of a second. It is not
possible to pull a magentic tape through a VTR with this
precision, even on a massive and expensive studio machine
and certainly not on a small portable recorder subject to the
gyroscopic effects of being carried or even of being used on
a motor-cycle.

The technological solution has been to transcend the
problem by abandoning the attempt to make such a precision
mechanism. Instead, we make a small, cheap tape-transport
mechanism and then correct all the recorded and replay
timing-errors electronically, and subsequently, back at base—
a typical example of our foresaking mechanisms for micro-
circuits. The ability to carry out this electronic correction
in a Time Base Corrector depends not only on a high com-
plexity of microcircuits but also on the digital techniques of
the second prong of our forward development thrust—of
which more in a moment.

ENG equipment is now sufficiently automatic to be used
by any sensible person—providing maintenance back-up is
available. Thus, last year, when NBC was suffering a tech-
nicians’ strike, the manager of one station gave two of his
girl secretaries half-an-hour’s instruction in the use of the
ENG equipment and then sent them out to cover a story—
which was later transmitted. This is not so much a cautionary
tale for strikers and strike-breakers but more an encourage-
ment to all actual and budding directors. Television pro-
gramme-making is no longer necessarily capital intensive.
Television directors need no longer rant about there being
20 engineers between them and their actors, while pro-
gramme-makers are no longer dependent on the owners of
expensive studio complexes for permission to ply their trade.

FILM

Whilst 1 am still talking about analogue television I should
not ignore film. CBS, of course, would say “Why not?—
film has gone from television!” As a forecast rather than a
contemporary fact, CBS may have it right. But I cannot
refrain from observing that the period of greatest innovation
in the history of the sailing boat was in the 50 years following
the invention of the steamship. We have not-heard the last
of film. I have held in the palm of one hand a wdrking proto-
type of a professional 16mm film camera which'is so much
smaller than any 3-tube electronic camera thatithe uncom-
mitted observer is bound to say, why all the fussaabout light-
weight ENG? b

Alexandra Palace

the home of the first
public service for London
(BBC copyright photograph)
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Certainly, live ENG is more immediate than film—but
most ENG is not live. Film processing times are already
shorter than the average time between ENG recording and
ENG transmission, whilst Dr Land has demonstrated more
or less instant-processing polaroid colour cine film using an
additive colour process.

It may be that electronics, rather than killing off film, will
save it; for as our electronic picture processing becomes more
sophisticated, so we can rescue film from its own defects of
colour mistracking, variable colour grading, frame bounce,
spots, even grain—but we may not wish to do so.

DIGITS

But I keep straying, inevitably, in this review of where our
technology 'is at the moment, into the second prong of our
forward development thrust, which is based on computer
technology. From continuously varying analogue signals in
the studio and network we are about to change over to
trains of constant amplitude pulses—to digital radio and
digital television, using components developed for defence
and for computers. Why?-—you may ask. Are our pictures
going to be sharper, or more colourful, or bigger, or be
stereoscopic? Is our sound going to encompass a wider
frequency range or have more attack? The honest answer is

(6)

Certainly digital signals will travel long distances better
than analogue signals; that is to say, with less distortion and
without picking up noise en route. Certainly digital—or
television-by-numbers—equipment can eliminate the line-up
time of studio equipment and can reduce maintenance
routines; however, for most of our present-day studio
processes, digits do not yet offer any cost saving. Certainly
they permit us to undertake an incredible range of picture
processing and correction and special effects.

The Philips LDK14
ENG/EFP Camera
and battery belt

DICE

Digits enabled us to put into everyday operation, some five
years ago, an all-electronic colour-picture standards-convertor
to change programmes from the American System to the
British System, and conversely, using electronic arithmetic.
This convertor. named DICE. needed the equivalent of some
five million valves, packed into a space about the size of a
wardrobe. In Venice last April we demonstrated to the
Technical Committee of the European Broadcasting Union
most of the components of an all-digital television studio;
and we are now negotiating licences for the manufacture of
digital video-tape-recorders to our IBA patents.

Almost anything goes in the field of special effects, in-
cluding compressing and inserting one camera picture into
part of another, flipping the picture about an axis, reprocessing
ENG signals to remove noise, and most of the other defects
due to simple cameras, and lots of other processes which
engineers had long regarded as impracticable. And, unlike
film special effects, the results are available immediately.

Digital pulses also enable us to add services to our existing
broadcasts. By placing a string or two of fast pulse trains in
the upper blank margin of our television pictures, engineers
have given us a new information service—our ORACLE
Teletext service, complete with simple computer graphics as
well as typefaces. It uses a great deal of computer technology
both at the studio and in the home receiver. Although the
receiver ORACLE circuits are much more complex than all
the rest of the colour set put together, the additional cost of
the ORACLE decoder 1s going to fall well below the cost of
the colour receiver alone.

MICROPROCESSED NETWORKS

Computer technology can make decisive inroads into tele-
vision operations as well as into television signals. The
microprocessor, which is the central brain of computers, is
now controlling many routine functions in television as well
as in industry at large. It is this kind of innovative technology,

A replica of the TV camera with which
John Logie Baird first demonstrated his
system in 1926. From the IBA
Broadcasting Gallery. Compare this
with the ENG camera above
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and the management which is needed with it, that enables us
to operate and maintain 400 transmitters with the same number
of staff as we needed for only 40 transmitters some dozen or
SO years ago.

The automation of our network continues at an increasing
pace. In the next few years we shall reduce the control rooms
for our country-wide transmitter network from fourteen to
four. Our new Regional Operations Centre, or ROC, at
Croydon is controlling and monitoring some sixteen main
stations with their nineteen relay transmitters stretching
from the Channel Islands to the Wash.

Microprocessors measure the signals pouring out from our
transmitters and then display on our central television
monitors, which are now more like computer-type visual
display screens, not only data on the state of our transmis-
sions, but coloured computer graphics of the circuits of any
faulty transmitter, the fault diagnosis, the action which the
transmitter may have already taken to cure its own problem,
or the recommended repair procedure if human intervention
is called for. This is all daily, routine, run-of-the-mill opera-
tions for us. This is our IBA present, the base from which I
shall be leaping into the future. Of course, it will be a radio
future as well as a television future.

In radio, engineers are experimenting with surround sound
systems as the next step forward from stereophonic sound—
or perhaps I should describe it as a step backwards from two
loudspeakers in front to two more behind you. Our ILR
companies have already made several successful quadra-
phonic broadcasts.

NEw STUDIOS

In television studios the 2 inch quadruplex video-tape-
recorder is now clearly in its death throes, and will shortly be
delegated to archival replay only. The 1 inch analogue helical
scan recorders offer reductions in capital and running costs
but will not have time to replace the 2 inch quadruplex
machines before the 1 inch digital recorders get into large-
scale production.

Digital telecine machines with one-line readouts and
simple mechanical transports with zero line-up time will
appear. The studio camera pedestal can give way to the
stabilised hand-held camera, and studio floors can develop
ridges if they like, while developments in fade-reduction
techniques for radio-microphones, together with a marked
reduction in their size, will eliminate, at long last, the boom
shadow.

Real background scenery will be unnecessary, although
super-stars will probably insist on having it. Toy scenery and
chroma-key techniques will do, with computer control of the
scenery camera, which looks into the miniature stage through
a periscope, keeping the perspective of the background
correct as the foreground camera is crabbed. After a few
years, even the toy scenery will disappear. The scenery camera
will look at flatly lit photographs of the required background
and the graphics computer will adjust the perspective and the
shadows of the transmitted image as required.

Post-production editing will increase and clever micro-
processor control systems will speed-up editing for both
film and tape. The acceptance of more natural-looking
lighting in television pictures will combine with continuous
and simultaneous tape recording of the action as seen by
each of several electronic cameras, with all cutting, mixing
and editing taking place in the calm atmosphere of the post-
production suite.

The technical need for special lighting for television will
disappear. Already the Lincoln Centre in New York televises
its theatre productions of the Metropolitan Opera on the
simple basis that the cameras must not intrude on the
audience, and that the lighting and stage production will be
exactly those which the stage director wants for his theatre
audience; that is to say, many scenes have a huge contrast
range and the mean lighting level between scenes ranges from
deep gloom to high intensity. The severe technical constraints
thus placed on the television crew are giving rise to novel
signal-processing ideas of wide application. By 1984, cameras

Practical Electronics July 1978

Internal view of
the LDK14 camera

will automatically produce suitable television pictures almost
regardless of the scene lighting.

Microprocessors and computers can play a major role in
studios as well as in networks. Several broadcasters have
already built very large studio complexes in which the technical
facilities are assigned between studios by computer. It is
technically feasible to operate the whole television system
from VTR and telecine replay, through the continuity suite
and master control, to network switching and transmitter,
under the immediate control of computers rather than
operators. The day’s transmission schedule can be compiled
in the computer memory over the preceding fortnight or so,
item by item, as convenient. On the day itself, the computer
will give a running commentary to the presentation controller
on what it is doing, and on what it is going to do, and on the
optimum way of slotting-in last minute re-arrangements.

International discussions are going on about standardising
the coded data which should be placed on the leader of every
recorded programme to ensure correct transmission from
automatic studios anywhere in the world, once the machine-
minders have loaded the reel onto a replay machine—any
replay machine. If the machine-minders put it on the wrong
machine, the computer will merely change the machine
assignments. If they don’t put it on any machine, then the
computer will ring alarms in the rest room as transmission
time approaches, and will indicate the immediate action
which it requires of the humans.

DESIGNING ENGINEERS OUT

The design engineers will engineer the operational engineers
out of television. The design engineers will also engineer the
scenery makers and the graphic designers out of television,
with chroma-key, Magicam, electronic captions and even
more sophisticated electronic graphics-generators. It will be
possible to quadruple the output of a graphics designer by
giving him an electronic drawing board. By moving his
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electronic pen over his action area he will instruct a computer
to store his design and/or display it on television monitors.
The designer will be able to ask the machine to do it again in
a different colour, to draw it larger or smaller, to replicate the
design twenty times around the edge of the frame, or to add
the company logo, or to overlay any other design which he
axea y has in the machine store, or to show it from a dif-
féter® perspective, or with different lighting.

Design engineers are also designing maintenance engineers
out of television. One large television equipment manufac-
turer with a world-wide market is considering building into
its products a self-diagnostic fault-analysis routine so that if
one of its video-tape machines, say in the remoter parts of the
Upper Volta, is too sophisticated for the local operator to
handle, then the factory computer can interrogate the Upper
Volta VTR via a satellite. The factory computer will then
either adjust the remote television machine or will instruct
the overseas human operator on which module to replace.
The faulty module will then be airmailed back to the factory
for repair.

7 IN THE SKY?

Satellites, of course, are going to play an increasingly
important role in television, despite the fact that the geo-
stationary orbit already has some 400 man-made objects in
its rather narrow equatorial annulus. We are only two years
or so away from our ENG crews being able to send their
news pictures straight into the sky, to a satellite, for im-
mediate world-wide distribution, rather than going through
the slow and tedious procedures of arranging terrestrial links
with their PTTs.

Networked programmes can be fed to our earthbound
television and radio transmitters from a satellite in space,
which could be cheaper than paying Post Office charges for
terrestrial links. It is clear that direct broadcasting from
satellites straight into everyone’s home will become practi-
cable in the 1980s. The service is already planned. Five
television channels in the 12GHz frequency band have been
allocated to each European country. The heavy-platform
satellite will be launched in 1981, carrying sufficient power
generation to lay down adequately strong signals in Euro-
pean homes, and a year later it will begin to do precisely that,
with television programmes.

TELEVISION SET FOR TELEVISION ?

By the 1980s we can also expect the domestic television
receiver to be as much a computer visual display unit as it is
a television set and television will face even more competition
than does radio. Microprocessors and LSIs will turn this
colour VDU into an indoor games centre, covering every-
thing from chess to clay pigeon shooting; children could do
their homework on it and perhaps hand-in a magnetic print-
out to their teacher next day, eliminating complaints about
illegible hand-writing, and permitting machine checking of
the answers. It could be that the television set will be in
continual use—but rarely for television, for domestic video
recorders and domestic video disc players will be common-
place. I forecast further improvements in receiver safety and
reliability, and that we shall have no hesitation in leaving
our home equipment running all night.

All transmissions will carry coded pulses identifying them-
selves and their programme classification. It will be practicable
to instruct the home recorder to record automatically our
own selection of programmes or any programmes bearing a
specified teletext code, to be stored ready for viewing, as
convenient.

Thus the recorder could play back to us over breakfast
our own telenewspaper with a make-up previously decided
by ourselves, such as only news items concerned with football
or the international price of tin, or the Middle East situation.
Our transmitters and studios could run all night churning out
recorded, labelled, programmes mixed with live news reports,
while our domestic recorder compiled our own minority-
taste programmes. Of course, one of the ORACLE Teletext
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pages will be providing captions to the programmes for the
benefit of the hard of hearing.

I am saying that we could now take broadcasting out of
real time, with a more convenient service to everyone, better
utilisation of our capital investment in transmitters and
receivers, and a better service to minority viewers and listeners.
It seems to me that our development engineers may do more
to save the Welsh language by keeping our transmitters on-air
throughout the night, than do those who put them off-air in
the evening.

WANTED

What of things which we may not have in the 1980s? At
the moment I see no signs of a large, bright, practical, flat
semi-conductor colour television display screen. We are
waiting for the unpredictable breakthrough in material
technology, which I expect to come in the middle of the next
decade.

I see no indication that anyone is anxious to have 3-D
television, although it is practicable with small screens if the
viewer will wear polaroid spectacles, while the more dreamy-
eyed physicists can visualise moving colour pictures in depth
using holography.

An improved light valve, and practical methods of scanning
laster beams, are still awaited; but perhaps the race for a
better television display will be won by a fast-acting colour
liquid-crystal display. Very fast, but dim, light modulators
are already in use as sending-transducers in fibre-optic
communication channels.

The cheapness of such glass telecommunication cables will
make it economical to provide a wideband communication
channel into every home, perhaps with a two-way inter-
active connection back to the local exchange. But I see no
effective use of such a system until we have small, very high-
density, electronic memories with multiple simultaneous
access, so that central television programme libraries become
practicable. Considerable research is in progress into such
memories, for both defence and the computer industry, but I
do not see it happening until the 1990s. When it does, we may
need to redefine the terms “wireless’” and “broadcasting’”.

RADIORACLE

QOur radio transmissions will carry additional pulses to
indicate on the receiver tuning display the name and frequency
of the station we are tuned to—further pulses will be relayed
from the radio to our visual display unit—sorry, part-time
television set—to give us sleeve notes on the music being
played, or the developing synopsis of the radio drama for
the benefit of those listeners who missed the beginning of the
story; that is to say, a form of RADIORACLE.

VTR Record/Replay
Electronics

D-A Convertor|
Mixer with

A-D Convertor Remote Control
Test Signal Panel

VTR Machine

Experimental digital video recording systems developed
by the IBA
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1 expect to see further development of our medium-wave
radio. It is possible to extend the top note response of
medium-wave radio reception in an artificial but adequate
manner, and it is also possible to transmit stereo on medium-
wave.

It will be possible to provide out-of-city radio to motorists
from a broadcasting radio satellite, but further advances in
receiver aerial design are needed and will take a few years to
develop. However, this could be the cheapest way of providing
multi-channel radio services designed for motorists.

SMALL IS DEMOCRATIC

The television technical developments which I am fore-
casting carry with them their specific logic for their own
exploitation, and 1 see two quite different forms of tele-
vision service emerging.

Firstly, any local community will be able to produce its
own television news and local affairs programmes, and inter-
sperse them with old films or even dramas shot in the neigh-
bouring National Trust Property. The small light-weight
equipment, backed-up by magic black-boxes of electronics
which remove all the picture defects of the tiny cameras and
recorders, will be combined with cassette video recorders and
video disc players to give us community television, using
transmission frequencies in, or just above, our current u.h.f.
bands.

Such community-television studios will be modelled on
our successful Independent Local Radio stations, for it will
be technically feasible to operate a television company with
not much more equipment than one of our present-day ILR
stations. The IBA Quality Control engineer will call to carry
out regular tests on the magic black-box picture processor to
ensure that the station output meets our engineering Code of
Practice. The sales staff will carry ENG equipment in their
cars, and between calls on advertisers will cover the local
action, such as it may be. Smali, in television, will be beautiful,
local, democratic and very profitable.

EUROPEAN PROGRAMME COMPLEX

The second option which I see unfolding before us is very
different, but is also based on the inexorable logic of the new
technologies. A geostationary broadcastingsatellite, positioned
over Uganda with a reasonable northward-facing aerial, can
see at least half-a-billion viewers. This size of ad-mass is
worthy of a moment’s thoughtful contemplation. Half a
billion. There is no technical difficulty in associating numerous
sound channels with each of the vision programmes, and each
sound channel can be in a different language.

The size of such an audience warrants spending prodigious
sums on international spectaculars, which I expect to see
produced in a massive computer-run television complex
equipped with every technical refinement, including security
against electronic hi-jacking of the programmes. The inter-
national spectaculars would carry international advertising
from the multi-national companies. It would call for entre-
preneurs of stature, but then we have them in ITV.

Although T have only strayed into the middle of the next
decade in my forecasting, | am already into a “Gee Whiz”
situation, and 1 have ignored the two or three unpredictable
breakthroughs in basic science and materials engineering
which we can reasonably and statistically expect in this
period. One could assert that there will be nothing remarkable
in the 1980s, because almost anything we wish to do with
our technology will be feasible. We shall have lost our
ability to impress ourselves.

1984

But one of the things we may have to do by 1984 is to replan
our then obsolete v.h.f. 405-line monochrome transmissions.
I expect that we shall lose the use of these frequencies for
television, which will be a pity, for Band III has excellent
propagation characteristics for our purposes. Nevertheless, 1
expect the engineers to put up a case for a new television
service in the band using the latest technologies—that is to
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say, they will propose a type of service which is an advance in
engineering terms; for example, better definition, more
scanning lines, larger pictures, tone gradation scales tailored
to human physiology (and 1 hope a certain technical flexibility
to make television more helpful in teaching the handicapped
child with abnormal physiology).

1989

Our technology has reached a rather exciting stage—a
very democratic stage—an open stage. Television research
engineers have some powerful technologies at their disposal,
and organisational methods which enable them to move fast
in meeting a demand. The question is no longer “What is
possible?”” We have to decide between a bewildering array of
possibilities. Almost anything materialistic is now technically
plausible. The problem for us is of a distinctly different
character from the problem facing Nipkow. And it seems to
me that it is not a problem which should be left to engineers.

It is no longer a question of what can the engineers do?
It is a case of what will the programme makers of the 1980s
want? What will the governments of the 1980s permit?
What will the public of the 1980s pay for? Who will tell us?
Or is everyone saying with Thurber ““Progress is all very well,
but it has gone on long enough!’?

My own inclination is to tell the engineers to press on and
take their own foolhardy decisions, for I believe with Francis
Bacon that truth comes out of error more readily than out of
confusion. But at least you should know that engineers are
listening for an answer.
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HORSEPOWER DRIVER

The ready availability of pre-packaged
analogue circuit blocks (for example the
741 operational amplifier) has made it pos-
sible for anyone who can read a data sheet
to become a designer in what used to be
a difficult and complex field. The new

found ability to carry out system level

design has done a lot to make our hobby
more rewarding, and so any extension of
the *“‘bullding-block’ principle into new
areas is always welcome.

The trouble is that the system design
approach has its limitations. There are
always problems turning up which cannot
be soived with off-the-shelf integrated
circuits, and at this point we can some-
times feel our design knowledge wearing
a bit thin!

Consider the problem of building an
operational amplifier which can source
and sink not the few milliamps of the 741,
but let's say a couple of amps to drive a
d.c. servo motor. You could of course
hang a couple of Darlington transistors on
the output of a 741 and perhaps even build
in some fancy current limiting circuitry to
stop the thing exploding when the motor
stalis, but this would mean quite a lot of
work, even if you knew how!

Weli this is one particular problem
which need not stump you anymore thanks
to Intersil who have brought out a sort of
hairy-chested 741 which, in one of its
three versions, can deliver 2:7 amps with
a 48 volt output swing. Coded ICH 8510/
20/30, the new circuits are mounted in
eight lead TO3 power transistor packages
and feature full short circuit protection so
that they can be used to drive up to 0-1
horsepower motors as well as solenoids,
actuators and what-have-you.

+15v

+'5v

o D/A CONVERTER

68888848388
per

1k

[ ANALOG OUT

Inside the can is not a single monolithic
chip but a standard 741 chip married with
a special driver chip on a beryllium oxide
substrate to form what is termed a hybrid
circuit.

DIGITALLY
PROGRAMMABLE P.S.U.

One particular application example in
the data sheet attracted my attention; an
ICH 8530 was shown connected to a digital
to analogue converter (DAC) to provide
a precision variable regulated d.c. power
supply which could be programmed with
an elght bit word over an output voltage
range of minus 25 volts to plus 25 volts
with a 3 amp output current rating. Using
a binary coded decimal type DAC would
enable thumbwheel switches to be used
to set the output voltage, and with three
decades, a 0-1 volt resolution could be
achieved (Fig. 1).

if power supplies and motors are not
your line, well these versatile building
blocks make useful audio power amplifiers
too!

CHEAPER PORTS

When: you start to get ambitious with
your pet microprocessor, you will want to
wire it up to all the switches, lamps, and
lawn sprinklers which live in the outside
world, and that means that you will want
ports.

You will no doubt be tempted to use the
all-powerful, programmable LS| paraliel
interface chips such as the Intel 8255A,
which offers 24 1/O lines which can be
programmed in groups of eight into any
of three modes (Input-Output-Bidirec-
tional).

—AAA

_L—E!) o

® +30v

If you need flexibility and relatively few
1/O lines, this is the best choice, but if you
need lots of inputs and outputs which are
defined in advance, the job can be done
much cheaper with standard TTL, /f you
know how!

TTL is best when you can justify around
64 input lines and 64 output lines as six-
teen eight bit ports, and obviously not all
applications need this sort of capability.
For the inputs use eight SN74251 three-
state-output, eight input, data selectors.
Each input to a particular chip will form
one line at a particular port address, the
eight chips give the eight lines per port
needed by most micros, and no addi-
tional address decoding will be needed.

Outputs have posed more of a problem
until recently, because output information
is only available on the bus for a short
period, and therefore needs to be latched
by the output port itself. Signetics have
now introduced an ideal TTL solution to
the output problem in the shape of their
NE590 and NES91 eight bit addressable,
latched, peripheral drivers which not only
have the correct logical formulation but
also the benefit of sturdy Darlington out-
put stages which can sink (NE590) or
source (NE591) up to 300 miliamps each.

The 590 comes in cheap sixteen pin
d.i.l. form, like the SN74251, while the 591
uses an eighteen pin d.i.p. to allow the
output stages to operate from a “higher-
than Vec' supply.

CHIP CONNECTIONS

To use these chips, connect the three
least significant bits of the address bus
to the address inputs and use the appro-
priate control signal to drive CE which
latches the data into the ports. As with the
input scheme, each chip latches one bit
for each port, and again no extra decoders
are needed.

To ensure no random states at power on
time, these new devices have a buiit in
power-on-clear, and to keep your buses
healthy, the inputs are of the low power
type.

You should be able to get 64 in and 64
out for less than £15; compare that to the
cost of LS} chips!

20 21 22 23 24 25 26 27 O Bit Vout

11 el I + 25V

1 1. 1 1 A eSS0 -25V
0ot o0o1100 11 +15V
01011t 0010 -15V

1 00 0 0 0 0 0 1 +0-098V
1 00 00 00 0O -0-098V
Etc.

‘The power supply can be setto 0.1V d.c.

Fig. 1. A circuit which provides a precision power supply voltage. The switch program is shown in part
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

R.C.S. 10 WATT
AMPLIFIER KIT

This kit is suitable for record players, tape play back. guitars,
electronic struments or smail P A. systems. Two versions are
available. The mono kit uses 13 semiconductors. The stereo kit
uses 22 semiconductors. Both kits have printed front panel and
volume. bass and treble controls. Spec. 10W output into 8 ohms.
7W into 15 ohms. Response 20¢/s to 30kess.

input T00M.V. high imp. Size 9} x 3 x 2in. A/C mains operated.
Mono

kit £1 2'50 £2

Easy 10 build. Full instructions supplied.

post

Stereo
kit 45p

ELAC SPEAKER
10 inch £4.50

Ribbed cone. Large ceramic
magnet 50-16,000 c/s.

Bass resonance 55 ¢/s. 10W.
15 ohm impedance.

RCS STEREO PRE-AMP KIT. All parts to build this pre-amp.
Inputs for high. medium or low imp. per channel, with volume
control and P.C. Board. Can be ganged to make multi-way mixers.

£2.95 postasp
MAINS TRANSFORMERS ALL ngly
250-0-250v 70mA, 6-3, 2A £3-45
250-0-250 BOmA, 6-3V 3-5A, 6:3V 1A or 5V 2A £4-80
350-0-350 80mA, 6-3V 3-5A, 6-3V 1A or 5V A £5-80
300-0-300 120mA 2 x 6:3V 2A C.T., 6:3V 2A £8-50
220V 45mA, 6:3V 2A £1-75
HEATER TRANS. 6:3v  3A. f£1.45. amp. £1.00

GENERAL PURPOSE LOW VOLTAGE. Tapped outputs at

2A3.4.5. 6, 6.9, 10, 12, 15. 18, 24 and 30V £5-30
1A. 6. 8 6, 18, 20, 24, 30. 36, 40, 48, &0 £5-30
2A, 6. 18, £8-50
3A, 6 £11-00
SA £14-50

"6, 8. 10, 12, 16, 18,
5,8, 10, 16V §A £2. 12V 1
12V 750ma £1-30. 40V 2A tapped 10V or 0V £295
20V 2A £2. 40V 2A £2 9530V 5A 34V 2A 1. £3.75.

8V 3 amp £2.76. 60V, 40V, 20V or 20-0-20V. o
30-0-30 2A £7, 9V 250mA £1.30.

AUTQ TRANSFORMERS. 115V to 230V or 230V to 115V

150W £5; 250W £6; 400W £7; S00W £8.

CHARGER THANSFORMERS. Input 200/250v for 6 or 12V
1}A £275; 4A £5.20,

FULL WAVE BRIDGE CHARGER RECTIFIERS: 6 or 12V outputs
1A 40p; 2A 55p; 4A 95p. HALF WAVE 12V 1{A 25p.

GOODMAN'S COMPACT 12in
BASS WOOFER

Standard 12in diameter fixing with cut sides
10fin square. 14.000 gauss magnet. 30. wait
r.m.s. 4 ohm impedance. Bass resonance: 30
c.p.s. Frequency response. 30-8,000 c.p.s.
£10.95 each. Post £1.00. 20 Watt model £9.95.

10 WATT PER CHANNEL STEREO AMPLIFIER
In chassis form. A.C. malns operated. Volume,
balance. treble and bass slider controis.

Pick up and tape inputs. Recording output. Socket.
Front panel size: 164 x 14in.
Chassis size: 13 x 15in. Bargain £1P80.s1559p

HEATING ELEMENTS wim -

Size 10§ x 8; X in. Operating voltage 200/250V a.c. 250W
approx. Suitable for Heating Pads, Food Warmers. Convector
Heaters, etc. Must be clamped between two sheets of metal or
asbestos.

ONLy 40P EACH (FOUR FOR £1-50)
ALL POST PAID—Discounts for quantity

E.M.1. 13} x 8in iy ’
SPEAKER SALE! :

With tweeter. And crossover.

State 4 or 8 ohm. r 5

10W Model  £7-95 )
Post 45p o -

15W model £10:50

8 ohms. Post 65p

20W model £11-50 .

8 or 15 ohms Post 75p

TEAK VENEER HI-FIi SPEAKER CABINETS
MODEL “A” 20 x 13 x 12in.

For 12in. dia. or 10in. speaker.
llustrated £14.50 Post£1.60
MOD§L “B" BOOKSHELF

For 13 x 8in. EMI

Loudspeakers, £8.50 Post £1
R.C.S. BOOKSHELF complete with
speakers, Size 14 x 9 x 6in. approx.
Response 50 to 14,000 cps

12 wattrms 8 ohms £19 pair Post £1.50
ACOUSTIC WADDING 18in. wide, 20p ft.

MONO PRE-AMPLIFIER

A mains operated solid state pre-ampiifier unit designed
to compliment amplifiers without low ievel phono and tape
input stages. This free standing cabinet incorporates
circuitry for automatic R.|.A.A. equalisation on magnetic
phono input and N.A.B. equalisation for tape heads. Power
ON/OFF, PHONO/TAPE switches and pitot lamp are on
the front panel; phono socket
input and output are rear
tocated. AC mains 240V.

Size 6 x 33 x 2in.

£4.50 ea. - 2 for £8.

Post 50p.

ROBUST BLACK PLASTIC BOX
Size 6} x 33 x 2in with brushed aluminium
facia. Ideal for constructional projects.

£1.50

Post 30p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER—BRITISH MADE £1 g 45
ideal for Mike. Tape. P U.. Guitar. Battery 9-12V or H T line 200-300V

d.c. operation. Size 13 x 1; x $in. 25 ¢/s to 25 ke.s. 26 ¢B gan For
valve Or transistor equipment. Instructions supplied

ELECTRO MAGNETIC
PENDULUM MECHANISM 95p o

1-5V d.c. operation over 300 hours continuous on SP2 battery. fully

BAKER MAJOR 12 INCH £15

Post £1:00
30-14,500 c/s. 12in doubie cone, wooter
and tweeter cone together with a BAKER
ceramic magnet assembly having a fiux
density of 14,000 gauss and a total flux
of 145000 Maxwells. Bass resonance
40 c/s. Rated 25W.
NOTE: 4 or 8 or 16 ohms available.

Module kit, 30-17,000 ¢/s with' tweeter.
crossover, baffle, 19 x 12¢in, 9
instructions. As #lustrated. £1

Please state & 07 o ur 16 ohms. 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. Usetul response 30-13,000
/3 Bass Resonance 55 cis.

GROUP *'25"

12in 30W
4.8 or 16 ohms.

Post £1
GROUP ‘35"’
}2'5';?70 ohms. £1 4
Post €1

‘G“RSSVUP 50/12in
e e . AN

Post £1-60
GROUP 50/15in
o b £26

Post £1-60 e

Disco, Group + PA Cabinets In stock. Send for
Leaflet. Cabinet Fittings, Handtes, Corners,
Fest, Covering Material all in stock.

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

Ideal for Groups. Disco, P.A. and Musical Instruments. 4 inputs
speech and music. 4 way mixing. Output

4/8/16 ohm. a.c. Mains 240V. Sang
Separate treble and bass controls. £79 £t 50
NEW ‘‘DISCO 100 WATT”’ £59
ALL TRANSISTOR AMPLIFIER Carr. £1

2 inputs. 4 outputs separate volume treble and bass controis. Ideal
disco or siave amplitier chassis. Made by Jenmings

R.C.S. SOUND TO LIGHT DISPLAY MK I
Complete kit of parts with R.C.S. printed circuit. Three
1000W channels. Will operate from 20mV signal source.
CABINET extra £4. KT =£17.00

GOODMANS CONE TWEETER
18.000 ¢/s. 25W 8 ohm. £3-25

3 WAY CROSSOVER WITH TREBLE & MID RANGE
CONTROLS. 50 WATT. £5 POST £1

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Price

Prolessional model. Four inputs. Trebie, Master Volume
Controls. Ideal disco. P.A. or groups. S.A tor 294
detalls. 5 speaker outputs. 3 or 8 or 15 ohm. 100V line to

order. Sultable carrying case £16-50. plus £2-50 carr.

Bass,

LOW VOLTAGE ELECTROLYTICS

1.2 4 5 8 16 25 30, 50, 100. 200mF 15V 10p. S00mF 12V 15p;
25V 20p; 50v 30p. 1000mF 12v 17p; 25V 35p; SOV 47p; 100V 70p.
2000mF 6V 25p; 25V 42p. 2500mF 50V 62p; 3000mF 25V.47p;
S0V 65p, 3900mF 100V £1-60. 4700mF 63V £1-20. 5000mF 6V 25p;
12V 42p; 25V 75p; 35V 85p; 5600mF 76V £1.60; 1200/76V 80p.

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS

All parts and instructions with 2ener diode. £2 v 95
printead circuit rectifiers and double wound

mains transformer. Input 200/240V a.¢. Output Post 45p

voltages available 6 or 7-5 or 9 or 12V d.€. up to 100mA or less.
Size 3 x 2§ X 1jin. Please state voltage reéquired

swing and speed. Ideal displays. teaching electro
magnetism or for metronome, strobe. etc.

BSR AUTOCHANGER

Plays 12in. 10in or 7in records Auto of
Manual. A high quality unit backed by
BSR reliabity with 12 months’
guarantee. a.c. 200/250V. Slze 134 x
1t}in. Above motor board 3¢in. Below
board 2tin.

motor

With STEREO/MONO CARTRIDGE £12.95 All Post 75p
Single Player version £16.50
BSR P128 with Magnetic Cartridge £24.50

GARRARD AUTOCHANGER piays all records
BSR P163 BELT DRIVE DECK. less cartridge
GARRARD AP76 Single Player less cartridge
B8SR DE LUXE AUTOCHANGER

Features balanced arm. Cueing device,
stylus pressure gauge, 3 speed — plays

all size vecords. Fitted with stereo

ceramic cartridge, Size: £17.50
£21.50

£14-95
£27.50
£27.50

13 x 12ins. Post £1.
Or with Sonotone V100
magnetic carfridge

q =
R.C.S. DISCO DECK
SINGLE RECORD PLAYER
Fitted with auto stop, stereo ible cartridge. Size
;1 x Mén. ‘:’urnxauble, Size 7idn diameter. a.c. mains. 220«230V
speeds plays al size records ost

Two for zls.YPosnsp. £7-95 45p

HEAVY METAL PLINTHS

With P.V.C. Cover. Cut out for most B.5.R. or

Garrard ks. Silver grey finish. {6 g 50

Model Size 12§ x 14} x Tjin.

Model "'B"". Size 16 x 13} x 7in. £7:50. Post €1 30

Extra Large Plinth and Cover. For transcript on decks. Size

20 x 174 x 9in. uncut board. Shop callers only £18-50.

TINTED PLASTIC COVERS ONLY

Sizes: 144 x 12} x 47}in, £3.

163 x 143 x 3in, £3.75. 16} x 14 x 4in, £4.

15 x 13} x 3in, £3.50. 17} x 9§ x Séin, £3.

144 x |X«} x 2}in, Rosenwood sides £4.

Ideal for record decks, tape decks, etc. Post 75p.

BAKER HI-FI SPEAKERS

HIGH QUALITY—BRITISH MADE

12in 25 watt PostETE

Quahty loudspeaker. low COne resonance

ensures clear reproduction Of the deepest

bass Special copper Orive and concentric

tweeter cone. Full range reproduction with

remarkable  ethiciency N the upper
register.
Bass Resonance 25 cis
Flux Density 16,500 gauss
Usetul response 20-17.000 c/s
8 or 16 ohms models

: Post
12in 35 watt £1-60

A full range reproducer for high power
Electric Guitars. pubiic address. muln-
speaker systems. elecifi¢ organs. ideal for
Hi-Fi and Discotheques.

Bass Resonance 35¢is
Flux Density 15,000 gauss
Useful response 25-16.000 ¢fs

8 or 16 ohms models

AUDITORIUM
15in 45 watt

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2}in. sides, 6 X 4in.
96p: 8 X 6in. £1.40; 10 x 7in. £1.55: 14 x 9in. £1.90; 16 x 6in.
£1.85; 12 x 3in. £1.20: 16 x t0in. £2.20; 12 x 8in. £1.70.
ALUMINIUM PANELS, 18 s.w.g. 6 X 4in. 24p;: 8 X 6in. 38p:
10 x 7in. 54p; 12 x 5in. 50p; 12 x 8in. 70p; 16 X 6in. 70p;
14 x in. 84p: 12 x 12in, £1; 16 x 10in. £1.16.

ALUMINIUM ANGLE BRACKET. 6 x LX iirn 16p.

ALUMINIUM BOXES, MANY SIZES IN STOCK

4 x 2 X 2in.86p;3 X 2 X 1in. 85p; 6 X 4 X 2in. 95p; 8 X 6 x 3in.
£1.50: 9 X 4 x 4in. £1.70: 12 x 4 X 4in. £1.95.

THE "'INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable tor cassettes, and ail sizes of
tape reels. a.c. mains 200/240v
Leaflet S.A.E.

£26

Fos1 £1 60

Post

£4-95 sop
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Radio Books and Components Lists 20p.

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, U K. Tel, 01-684 1665

Minimum post 30p. Access/Eurocard and Barclaycard/Visa. Same doy despatch.

Open 9—6 Wed. 9—1 Sat. 9—5 {Closed for lunch 1.15—2.30)
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ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics - nOw it can be your turn.

Whether you are 8 newcomer to the fieid
or alresdy working in the industry, ICS can
provide you with the specialised training so essential
10 suCCess.

Personal Tuition and Gusranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the (CS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
tbat suits you best and in your own home. In the words
of one of our many successful students: “Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.’

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or ‘phone today for free
ICS careers guide.

Address

Age

To ICS, Dept. 273w, intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)

862

ELECTROVALUE

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

CMOS — buffered and protected

SIEMENS CAPACITORS*

World famous for quality and dependability —
PCB TYPES - 7.5mm PCM 0.001 t0 0.01
5p each: 0.15 t0 0.047 6p ea.

Smm PCM 0.068, 0.1 7p. 0.22 10p.
CERAMIC 2.5mm PCM 001, 0.022 4p:
0.033, 0.047 5p ea: 0,068 6p ea: 0.1 7p.
ELECTROLYTICS - 1/100. 10/25. 10/63,
100/25, etc. For full range see our current lists.

5% if list value of order

over £10

10% if list value of order

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

KEEN PRICES * GOOD SERVICE * WIDE RANGES
DISCOUNTS V.A.T. - Add 8% to value of order or

RESISTORS
1 4. § watts® - 2p each*: metal film, metal
oxide and 1 watt carbon 5p ea®: good quan-
tity discounts. Magnetic fieild dependent
from £1.50. Hall Effect from £1.23.
SIEMENS TRANSISTORS
Silicon npn and pnp from 8p ea: LEDs, red

19p: yeliow or green 23p (3 or Smm):
Photo transistors from 76p.

124% with items marked*

{No V.AT. on overseas orders}

Goods sent post free on C.W.0. orders in
U.K. over £5 list value. If under, add 27p
per order.

MONTHLY BARGAIN LISTS

$ A.E. brings monthly list of bargains.
Also current quick reference price list of all
ranges.

TRADE AND INDUSTRIAL ENQUIRIES INVITED

Phone Egham 3603: Telex 264475.

Cash with arder (P.0. or cheque pavable to Electcovaiue Ltd} or your Access or Barclaycard number.

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

Dept PET. 28 St Judes Rd, Englefieild Green, Egham, Surrey TW20 OHB.

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

TWO NEW SUPERMODULES:
170W INTO4 OR8 OHMS

Al @

By popular demand we have designed higher powered versions of our well known
madules. The CE 1704 which gives 170W into 4 ohms and the CE
170W into 8 ohms are physically similar to the original types and have the same
fe bl feat
I3

1708 which gives

TRANSFORM

of
audibly superior 10 the corr:lpelilion and the only choice if you have an ear for music.
We have alsoepmduced suitable power supplies which again use our superb TOROIDAL
RS, only 50mm high, with a 120-240 primary and singte bolt fixing.
Write or phone for more information and blased opinions.

which makes CRIMSON amplification

POWER AMPLIFIER MODULES Home  Eurape
CE 608 B0OW/8 ohms 35-0-35V £16.30 £16.60
CE 1004 100W/4 ohms 35-0-35V £19.22 £139.30
CE 1008 100W/8 ohms 45-0-45v £23.22 £23.00
CE 1704 170W/4 ohms 45 0-45V £29.12 £28.46
CE 1708 170W/8 ohms 60-0-60V £31.90 £31.04

TOROIDAL POWER SUPPLIES.

CPS 1 for2x CE 608 or | x CE 1004 £14.47 £18.40
CPS 2 for 2 x CE 1004 or 2/4 x CE 608 £16.82 £20.57
CPS 31or 2 x CE 1008 or | x CE 1704 £17.66 £21.3%

CPS 4 for | x CE 1008 £1531 £19.18
CPS 5 for 1 x CE 1708 £22.68 £26.50
CPSB1or 2xCE 170401 2xCE 1708 £23.98 £27.70
HEATSINKS

LIGHT pUTY 50mm 2°CW £090 £1.30

MEDIUM POWER 100mm 1.4°C/W £1.60 £240
DISCO/GROUP  150mm 1.1°CW £230 £3.65

THERMAL CUT-DUTS

Recommended for impsoved reflability

70°C tor use with Free Air Healsink £1.60 £1.90
40°C for use with fan Cooled Heatsink  £1.60 £1.90

THD. TYPICALLY <-02% ANY
POWER, 1kHz. 8 OHMS

1.0 INSIGNIFICANT

SLEW RATE LIMIT: 20V/uS

S/N RATIO : 11048

FREQ. RESPONSE: 10Hz - 35kHz. —3dB

STABILITY :UNCONDITIONAL

PROTECTION : DRIVES ANY LOAD
SAFELY

SENSITIVITY :775mV (250mV or
100mV ON REQUEST)

SIZE :120x 80 x 25mm

CRIMSON ELEKTRIK
Please note our new address
and telephone number:
1A STAMFORD STREET,
LEICESTER LE1 6NL
Telephone: (0533) 5637722

Home prices include V.A.T. and postage. C.0.D. 90p extra, £100 limit. Exé)on no problem.
d dli in

European prices include carriaqe,

an

draft. P.O., International Giro or Money Qrder. Outside gur;p'e. please write for specific

guole by return. Send SAE or two International Reply Coupons for full literature.
avourabte trade quantity price list on request. High quality pre-amp circuit 20p.

i terling by bank
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EUSONASINE electronics

56 FORTIS GREEN ROAD, MUSWELL HILL. N10 3HN
TELEPHONE: 01-883 3705

OUR LATEST

CATALOGUE
CONTAINS FREE
45 pence WORTH
OF VOUCHERS

CONTAINS MICROPROCESSORS +BOARDS,
MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., ETC.

SUPERSAVERS

ALL FULL SPEC DEVICES

TEXAS TIMER RED LED
741 555 TIL209
{INC CLIP)
5 for 4 for 10 for

£1.00 £1.00 £1.00

VAT INCLUSIVE PRICE + 25p P. & P.

A4 1C BOOKLET
SUPPLIED FREE WITH ORDERS OF ANY ICs WORTH £5.00
OR MORE, CONTAINS CIRCUITS, PIN CONNECTIONS AND
DATA (35p + SAE IF SOLD ALONE).

Clef Products

P.E.JOANNA
&
‘STRING ENSEMBLE’

Send S.A.E. for details of Kits & P.C.B.s
Please indicate which instrument required.

16 Mayfield Road, Bramhall, Cheshire SK7 1JU

Cambridge Learning Enterprises

SUMMER OFFER until 1st. August 1978

Just send this token with your order for a 10%
discount which entitles you to books at the
following prices:

Digital Computer Logic & Electronics £4.95
Design of Digital Systems £8-10

Combined set £11.70
Algorithm Writer’s Guide £3.06

Jointhe Digital
Revolution

Understand the latest
developments in calculators,

computers, watches, telephones,

television, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course measures
113in x 83in and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step
through number systems and Boolean algebra. to memaories, counters
and simple arithmetic circuits, and on to a complete understanding
of the design and operation of calculators and computers.

Design of Digital Systems.

plus £1 packing and
surface post anywhere in
the world.

Overseas customers should send
Bank Draft in Sterling drawn on
a London Bank

Payment by credit cards accepted

Also avanable—a more elementary course assuming no

prior knowledge except simple arithmetic.

Digital Computer Logic and Electronics

In 4 volumes: £4 - 60

1. Basic Computer Logic

2. Logical Gircuit Elements s SR i

3. Designing Circuits to
Carry Out Logical Func-
tions

4. Fliptlops and Registers

Offer Order both courses
for the bargain price £12,
plus £1 P. & P. — a saving
of £1-50.

: These courses were written so that
DeSIQner you could teach yourself the theory
Manager and application of digital logic. Learn-
Enthusi ing by self instruction has the advan-
nthusiast tages of being quicker and more

Scientist thorough than classroom learning. You

) work at your own speed and must
Engineer respond by answering questions on
Student each new piece of information before

proceeding to the next.

FLOW CHARTS & ALGORITHMS — The Algorithm Writer's
Guide — Construction, content, form, use, layout of

algorithms and flow charts. Vital for computing, train- £2'95
ing, wall charts etc. Size: A5, 130 pages. plus 45p p&p

Guarantee—If you are not entirely satisfied your money will be
refunded.

CAMBRIDGE LEARNING ENTERPRISES, Unit 2, Freepost, RIVERMILL LODGE,
ST. IVES, HUNTINGDON, CAMBS, PE17 4BR, ENGLAND. TELEPHONE ST. IVES
{0480) 67446. PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL
LODGE, ST. IVES. Giro Ac. No. 278 9159. REGD. IN ENGLAND NO. 1328762

r
Cambridge Learning Enterprises, Unit 2, Freepost, !
Rivermill Lodge, St. ives, Huntingdon, Cambs, PE17 4BR, England.

Please send me the following books:
«........sets Digital Computer Logic & Etectronics @ £5-50. p & p included
...... sets Design of Digital Systems @ £9-00 p&p included
<ee.Combined sets @ £13-00 p&p included
....e...The Algorithm Writer's guide @ £3-40, p & p included
Name s0d S5F Baoe B |- - v o] o o BB P T8 . e o o SR
AOTESS hr. 3 .« oeee oo o mmmire oo Stk EERSRNEN

for £.

Please charge my *Access/Barclaycard/Visa/Eurocard/Mastercharge/
Interbank account number . . e e G - D - AN D T
Signature oud g A, A *delete as appropriate
Telephone orders from credit card "hoiders accepted on 0480-674486
{ansafone). Overseas customers should send a bank draft in sterling drawn on
l_a London Bank. PE7
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Z80
Monitor Program
2K R.A.M.

P.C.B.

NASCOM | £197.50- var

HOME
MICROCOMPUTER

Querty Keyboard
VDU Interface (TV)
Cassette Interface
Teletype Interface

Expandable System

LYNX ELECTRONICS (LonDON) LTD, 92 BROAD STREET, CHESHAM,

BUCKS. 02405 75151

CRESCENT RADIO LTD.

MAIL ORDER DEPT.

1ST. MICHAELS TERRACE. WOOD GREEN
LONDON N22 4SJ
PHONE: 888-4474

MINIATURE TOOL SET
A 20 pc. Tool Set, precision made from
qualxtr industrial forged steel. Contents 1
swivel handle, 3 screwdrivers 1.5 to 3.5
mm., 2 Fh|hps type screwdrivers, 1 awl, 3
Allen keys 1-6 to 2.5 mm., 5 sockets 3 to 5
mm., 5 hex. keys 4 10 6 mm. Supeplled in
plastic case. Our price: onty £3.25 + 8% VAT.

. el

EFFECTS PROJECTOR **150"
150 watt)
Ideal for disco -
work, this versatite
machine takes a
range of accessories
and is of a sturdy
metal construction. Comes complete
with bulb and 6in. Liquid Wheel.
Ready to use. A bargain at £34
+ 8% V.AT.

STEREO
JUNCTION BOX

This popular stereo

junction box has the

facility for two pairs of

headphones and two

L/speakers. A 3 position switch enables you

to select headphones, loudspeakers or both.

All speaker terminations are 2 pin din ;ype.
OUR PRICE: £3.20 + 124% VAT.

» ——
—_—

ITI 1 SIGNAL INJECTOR
AF/RF signat for quick fault-finding on audio
and allied equipment. Detachabie probe:
indicator light. Complete with battery and
instructions. PRICE: £4.95 + 8% VAT.

3 KILOWATT PSYCHEDELIC LIGHT
CONTROL UNIT (1000 watt per
channel)

Three channel: Bass, Middie, Treble.
The input of this unit is connected to
the loudspeaker terminals of an amp-
litier and the required lighting is
connected to the output terminals of
the unit thus enabling you to pro-
duce a tastinating sound to light

display.
Full instructions supplied or S.AE.
for details.
Fantastic Value at £20-00
+ 8% V.AT

T1 206 2-STATION INTERCOM

Ideat for home, office or shop. Resmem
|

LOUDSPEAKERS + 12§% VAT
2%}in.8 and 75 ohm at £1-10
(please state impedance req'd.)
5in. 8 ohm Ceramic at £1-70
8in. Goodmans “Audiom 8PA” 8 ohm
15W £5:26.

high-quality plasllc huuslng with co
speaker. Master station has call/talk button
and on-off/volume control. 4 transistor circuit
gives clear speech. Supplied ready for table-
top or wall mounting with approx. 12 metres
of connecting lead, staples and batterv
Dimensions: 115x 78 x 38 mi

OUR PRICE: £6. 75 + 121}% VAT.

PIEZO ELECTRIC HORN UNITS
High Quality, High Power Tweeter.
No Xover req'd. Freq. Response:
3.8KHz-28KHz. S.AE. for spec.
sheet.

PRICE: £6-50 + 8% V.AT.

ACCESS AND BARCLAYCARD ACCEPTED—PHONE ORDERS WELCOMED
ALL PRICES INCLUDE POSTAGE—PLEASE ADD V.A.T. AS SHOWN—S.AE.

WITH ALL ENQUIRIES PLEASE

Personal callers welcome at: 21 GREEN LANES, PALMERS GREEN. N13.
and 13 SOUTH MALL EOMONTON NS.

Phane: 888 3206
Phane: 803 1685

SINCLAIR PRDDUCTS®

PDM35 digital multimeter £25-95. Mains
adaptor £3-24. Deluxe padded carry case
£3-25. 30kV probe £18-36. New DM235
digital meter P.O.A. cambrid e scientlﬁc
rrogramrnable calculator €1 Prog.
ibrary £4-65. Microvision TV £20

CUT PRICE TELETEXT

Texas Instruments XM11 tifax module
£120. Labgear 7026 ready to use.
attractively cased, complete unit. Plugs into
TV aerial socket. Full colour. Remote control
page select £355-00.

TV GAMES KITS

Send sae for free data. Tank battle chip AY-
3-8710 plus ecunom; kit £17-95. Stunt
motor cycla chip AY-3-8760-1 plus economy
kit £17-95. 10 game psddle 2 chip AY-3-
8600 plus ecunoml kit £14-70. AY-3-8500
chip plus economy kit £8-95. Modified shoot
kit £4-95. Rifle kit £4-95. Colour generator
kit £7-50. Ju&snck controls £1-90. 4.43Mhz
pal crystals 9

ASSEMBLED TV GAMES

All attractively cased: 4 game black and
white model (tennis, football, squash and
pelota) £11-95. 6 game colour model with
pistol attachment £2 1-95. Tank battie guma
£39-95. Stunt motor cycle game £
Sg:bilized mains adaptor for ali games £3-
10.

MAINS TRANSFDRMEN

6-0-6V 100ma 79p, 1A £2-35. 6.3V 1 A
£1-89. 9-0-9V 75ma 79p. 1A £1-99, 2A

60. 12-0-12V 50ma 9! 100ma 90p, 1
£2-49. 13V JA 95p. 156-0-15V 1A £2- 79.
30-0-30V 1A'£3-59.

JC12,JC20 AND JC40 AMPLIFIERS

A range of integrated circuit audio amplifiers
supplied with free data and printed circuits.
JC12 6 watts £1-60. JC20 10 watts £2-95.
JC40 20 watts £4-20. Send sae for free data
on our range of matching power and preamp
kits.

BATTERY ELIMINATOR BARGAINS
TV Game power unit stabilized 7.7V 100ma
£3-10. 3-way models with switched output
and 4-way multi-jack:- 3/44/6V 100ma £2-
92. 6/74/9V 300ma £3-30. 100ma radio
maodels same size as a PP9 battery. With
press stud connectors. 9V £2-85. 6V £2-85.
43V £2-85. 9V + 9V £4-50. 6V + 8V £4-50.
44V + 41V £4-50. Cassette recorder mains
unit 74V 100ma with & pln din plug £2-85.
Car convertors’ 12V dc input. Output 9V
300ma £1-50. Output 73V 300ma £1-50.

SWANLEY ELECTRONICS
DEPT. PE, PO Box 88, 32 Goldsel Rd., Swanley, Kent BRS 8TQ.

Mail order only. Please add 30p to tie total cost of order for postage. Prices include VAT.
Overseas customers deduct 7% on items marked ® and 11% on others. Official credit orders
welcome.

FERRANTI ZN414
IC radio chip £1-05. Extra parts and pcb for
radio £3-85. Case £1. Send sae for free data.

PRINTED CIRCUIT MATERIAL!

PC etching kits:-= economy £1-70, standard
£3-82. 50 sq ins pcb 40p. 1 Ib FeCl £1-05.
Etch resist pens:— economy 45p, dalo 73p.
Small drill bit_20p. Etching dish 68p.
Laminate cutter 75p.

BATTERY ELIMINATOR KITS

Send sae for free leafiet on range. 100ma
radio types with press stud connectors. 43V
£1-80. BV £1-80. 9V £1-80. 4} + 43V £2-
50. 6 + 6V £2-50. 9 + 9V £2-50. Cassans
type 74V 100ma wlth din plug £1-80.
Transistor 3}7 way types for low
hum /4*/ /9/12/| 5/18V. 100ma £3-

pes

ileﬂ/& R A A
mr £4-65. 2Amp £7-25. Car_convertor
kit input 12V dc. Output 6/74/9v 1A
stabilized. Stabilized power kits 3-18v
é?grgzg_’fii -60. 3-30V 1A £9-95. 3-30V 2A

S-DECS AND DECS*

S-DeC £3-39. T-DeC £4-44. u-DeCA £4-52.
u-DeCB £86-73. 16 dil or 10T05 adaptors—
with socket £2-14. New S-de-kit £4-95.

CONTINENTAL SPECIALITIES
PRDDUCTS®
EXP300 £6-21. EXP350 £3-40. EXP600
£6-80. EXP650 £3-88. EXP4B £2-48. PB6
£9-94. PB100 £12-74. LM1 £30-99. LP1
£33-48. LP2 £19-44.
Bi-PAK AUDID MDDULES
Send sae for data. S450 tuner £23 51 AL6O
£4-86. PA100 £16-71. SPM £4-47.
8MT80 £5-95. MK60 £38-74. Slereo 30
£20-12
CDMPONENTS
Resistors §% carbon E12 10 to 10M. W
10p 1W 2p. Polgester capacitors 250V E6
1 to 068 O0.1mf 2p. .16mt 5p.
.22mt 4p. .33, 47m' 6p. Polgstyrenn
capacitors E12 63V 15pf to 6800pf
Ceramic capacitors 50V E12 22pl to 10
24p. E6 1500pt tu 470009' 24p. Mylav
ca acnlurs 100V .
t 44p. .04, 05mf Electrulytu:s
50V 47, .2mt 5p. 25V 5m 'Sp 1omf 4p.
16V 22mt 5p. 33,47,100mt 6p. 220,330mf
9p. 470mf 11p. 1000mt 8ip. Zsners
400mW E24 2V7 to 33V 71p. Preset pots
sub-miniature 0.1W horiz or vert 100 to 4M7
81p. Potentiometers W 4K7 to 2M2 log or
fin. single 28p. dual 76p.
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HF 7948 FRONT END

£13.12
Inc. VAT P&P

TECHNICAL CHARACTERISTICS:
Output terminal for digital frequency meter;
Antenna impedance —~ 75 to 300 Ohms;
Frequency ranges 87.5 to 104 MHz or to
108 MHz; Sensitivity — 0.9 uV 26dB signal
to noise ratio + 75 kHz deviation; Inter-
modulation 80dB Image rejection — 60dB;
Tuning voltage — 1V to 11V; Total gain
33dB; Intermediate frequency — 10.7 MHz;
Power supply voltage + 15V; Power con-
sumption 15mA; Dimensions104 x 50
mm.

TECHNOLOGY:

Double sided epoxy printed circuit board
with plated through holes. Dual gate effect
transistors; Silvered coils.

] N o

ELECTRONICS LTD.

THE MOST

Fl 2846
IF AMP AND DECODER

7

£9.86
Inc. VAT P&P

TECHNICAL CHARACTERISTICS:
Intermediate frequency - 10.7MHz. |F
Bandwidth — 280kHz; Signal to noise ratio
— 70dB with 1mV input; Distortion — mono
0.1%, stereo 0.3%:; Sensitivity — 30uV up to
the 3dB limit; Channel separation — 40dB
at 1kHz; Pass band — 20 to 15,000Hz;
Rejection at 38kHz greater than 55dB; Am
rejection — 45dB; De-emphasis — 50 to
75ps; Pilot' capture at 19kHz + 4%;
Channel matching within less than 0.3dB;
Output impedance — 100 Ohms; Output
voltage — 500mV; Phase locked loop stereo
decoder; Output for LED VU-meter; Null
indicator; Outputs for AGC AFC and inter-
station muting; Consumption — 56mA LEDs
extinguished; 100mA LEDs illuminated;
Power supply — 15V; Dimensions 195 x

mm.

CIRCUIT TECHNOLOGY

Epoxy printed circuit board; Monolithic
integrated circuits; ceramic filter.

COMPREHENSIVE RANGE
OF TUNER MODULES
EVER DISPLAYED

ALS 1500
STABILISED POWER SUTPLY

£2.53
Inc. VAT P&P

TECHNICAL CHARACTERISTICS:

Output voltage — 15V; Max. output current
— 500mA; Thermal coefficient less than
1mV/C; 15V power supply for modules HF
7948 and FlI 2846; Supply protected
against short circuit (power and current
protection); Dimensions — 65 X 55mm.

TECHNOLOGY:
Double sided epoxy circuit board;
Monolithic integrated circuit.

£8.06
Inc. VAT P&P

LED VU-METER

Station strength indicator

OPTOELECTRONIC OPTIONS

£13.50
Inc. VAT P&P

ILLUMINATED POINTER

Station finder

£22.74
Inc. VAT P&P

FREQUENCY METER
Digital display of received
station frequency.

Qe : A ii - ? ;

I3 s clel g
£8.77 ¢ S ¢ o,
Inc. VAT P&P 'y oy 0/. A J AN fl ,gi\" Inc. VAT P&P
TOUCH CONTROL P ‘ ,
PRE-SELECTION UNIT ¥ ey g orb o
LED channel indication
CROSSLAND HOUSE NACKINGTON CANTERBURY - KENT
Telephone (0227) 63218 Telex 965780

Practical Electronics July 1978 865


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

The latest kit
innovation!

the quickest fitting

CLIPON -
capacitive discharge
electronic ignition

in KIT FORM -
@ Smoother running // _
@ Instant all-weather starting WA
@ Continual peak performance .

@ Longer coil/battery/plug life

@ Improved acceleration/top speeds

@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. it can be
assembied in two or three hours and fitted in 1/3 mins.

Because of the superb design of the Sparkrite circuit it completely eliminates
probiems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. It witl
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverier which eliminates the
problems of SCR tock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. {Most capacitive discharge ignitions are not completely
foolproof in this respect}. The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes builtin static timing light,
systems function light, and security changeover switch. Al kits fit vehictes with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready ariilea, aluminium extruded base anad heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV1)
will require a tachometer puise stave unit. Price £3.35 inc. VAT. post & packing.

Electronics Design Associates, Dept. PE7, 82 Bath Street, Walsall,
WS 1 3DE. Phone: (9) 614791

Electronics Design Associates, Dept. PE7
82 Bath Street, Walsall, WS13DE. Phone: (9) 614791

Name
Address

—

Phone your order with Access or Barclaycard

QUANTITY REQ'D. Send SAE if brochure only required.

Inc. VAT. and PP.
XK1 £14-95
TACHS PULSE SLAVE UNIT £3.35

| enclose cheque/PO's tor

£ 5

Cheque No.

Please state polarity pos or neg earth.
Access or BarClaycard No.

866

ALARM WATCHES

Six digit display of hours, minutes and
seconds or hours, minutes and date. day of
week and am/pm indication. Day. date,

month and year. Perpetual calendar. 24 hour
alarm with ofVoff indicator. 15 months
battery life. S/S case water resistant to 100 ft.
25CR-16B. Round face (£64.95) £49.95.
25CS-16B. Square (£74.95) £59.95

SEIKO Caiculator watch (£165) £135. CITIZEN Multi-Alarm (£135) €108

Py
O
<>
X

Send 25p for our illustrated catalogue. Accurist, Casio, Citizen etc.
Prices include VAT P.&P. Send cheque. P.0. or phone your credit card No. to:

NEW WATCHES
FROM CASIO

S PO RTS WATCH E S. Chronograph with up to 25 functions. 6 digit
display of hours, minutes, seconds
{am/pm) and day, date and month.
Measures net times, lap times and 1st
& 2nd place times to ylg second. Water
resistant {100 ft.} F-100, Plastic case
(£24.95) £19.95, 52Q8-14B. Metal
encased version of F-100. S/S braciet.
{£44.95) £34.95

{€24.95) £19.95

AQ-1000 CALCULATING
ALARM CLOCK PLUS
3-WAY STOPWATCH

Hours, minutes, seconds, am/pm. 24 hour Alarm
with sign. Stopwatch: Net times, lap times, tst &
2nd place times from 5 sec. to 10 hrs. with ST &
LAP signs. Calculator: 4 key memory, %, .

1 year batteries. + 20 secs/month. }" x 2§" x 4§".

Dept. P.E,
19/21 Fitzroy Street

81 1EH

Cambridge
Tel. 0223 312866

T.T.L. 74 I.C.’s By TEXAS, NATIONAL, I.T.T,,

FAIRCHILD etc

7400  Wp | 7426 25p | 7473 30p | 74321 30p | 7415)  65p | 74179 140p
7401 p | 7427  25p | 7474 Np | 74122  40p | 74153 65p | 74180 100p
7402  Mp | 7428 40p | 7475  30p | 74123  60p | 74154 120p | 74181 200p
7403 14p | 7430  15p | 7476  30p | 74125 SOp | 74155 70p | 74182  75p
7404 14p | 7432 25p | 7483 85p | 74126 50p | 74156 Top | 74184 150p
7405  14p | 7437  25p | 7485 100p | 74130 130p | 74157 70p | 74185 150p
7406 40p 7438 25p | 7486 Np 74131 100p 74160 90p 74188 350p
7407 Op | 7440 15p | 7489 250p | 74132  65p | 74161 S0p | 74189 350p
7408 20p | 7441 85p | 7490 a5p | 74135 100p | 74162 90p | 74190 140p
7409 20p | 7442 85p | 7491 75p [ 74136  80p | 74163 90p | 74191 140p
7410 15p 7445 80p 7492 45p 74137 100p 74164  125p 74192 120p
7411 20p | 7446 85p | 7493 40p | 74138 125p | 74165 125p | 74193 120p
7412 20p | 7447  7sp | 7495  60p | 74139 100p | 74166 125p | 74194 100p
7413 p | 7448 70p | 7496  7TOp | 74141  60p | 74167 325p | 74195 100p
7414 60p | 7450  15p | 74100 9sp | 74142 270p | 74170 200p | 74196 100p
7416 30p | 7459  15p | 74104 40p | 74143 270p | 74173 150p | 74197 100p
7417 0p | 7453 15p | 74105 40p | 7444 270p | 74174 100p | 74198 185p
7420 15p | 7454  1sp | 74107  30p | 74145  75p | TM17S  T5p | 74193 185p
7422 20p | 7460  15p | 74109 S50p | 74147 230p | 74176 100p
7423 25 | 7470  0p | 74118 %0p | 74148 60p | 74177 100p
7426 25p | 7472 25p | 74120 90p | 74150 1208 | 74178  140p
C.m0os IN4148 BY (TT/TEXAS 100 | 2112-4 256 x_ 4 BIT 450
4000 14p | 4030 55p | for £1.50. NANQ SEC. STATIC RAM.
4001 14p | 4032 95p £2.95 each. 4/£11.60.
4002 14p | 4033 120p | UNENCODED 8/£22.80.
4006 90p | 4047 100p | HEXADECIMAL 19 KEY- [5513 CHARACTER
4007 16p | 4048 55p | BOARD. 1-10 A.B.C.D.EF. 2 | GENERATOR. UPPER CASE
4009  55p gggg 49 | OPTIONAL KEYS. SHIFT KEY | £7.00.
4011 14p 2055 1209 £12.50. 2513 CHARACTER
:g}g ;32 2085 1403 O GENERATOR. LOWER CASE
4015 90p |4056 13sp | =TT — O = | £7.00.
16 4 | 4880 120 | 1e10p amp lotrcaon. | uSAggAg ROM ugsg
4017 90, O e T e
1018 90;‘: 4069 20p | RCASCR TO3 case £8.00.

o0b | 4071 16p | 100V 12.5A £2.50.
4020 100p 072 16 — | 8212 8 BIT INJOUT PORT
43% 129 2081 16; MURATA ULTRASONIC | £3.00.
4922 &ob |4082 16p | TRANSDUCERS MA4OLIR | 8831 TRI-STATE QUAD
4025 16p 2210 1§gp £2.50 each. £4.00 pair. LINE DRIVER £2.00.
4026 160p 11 150p " 8833 TRI-STATE TRANS-
4027 asle 1100 2102AN 2L 1928 X 1 3L | cever TRUE) £2.00.
4028 90p :5;8 1005 | RAM. £2.20 each. 4/£8.40. | 8835 TRI-STATE TRANS-
4029 110p P 18/£16.00. CEIO\thR (INVERTING)}

LEDS .125

2

RED

OR
ONLY. 10 FOR £1.20, 100
fFOR £9.00, 1000 fFOR
£60.00

2102AN-4L 1024 x 1 BIT
450 NANO SEC. STATIC
RAM. £1.60. 4/£6.00.
8/£11.60.

AY5-1013 UAR/T £6.00.
LM309K/LM340K VOLTAGE
REGULATOR £1.00 each.

T.POWELL

306 ST. PAUL'S ROAD,

HIGHBURY CORNER, LONDON N.1
Telephone: 01-226 1489
ALL PRICES INCLUDE POST AND V.A.T.

Aci s
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NE IN 70 THE
WVORLL OF

® Handsome purpose built ABS cabinet

® Easy to build and install

® UsesTexas Instruments TMS1000
microcomputer

@ Absolutely all parts supplied including
1.C.socket

® Ready drilled and legended PCB inctuded

® Comprehensive kit manual with full
circuit details

® No previous microcomputer experience
necessary

® All programming permanently retained
is on chip ROM

® Can be built in about 3 hours!

® Runsoff 2 PP3 typebatteries.

@ Fully Guaranteed

Here's the Chroma-Chime—a perfect example of British scientific
achievement brought right to your own front door. Now—you can be
among the first enthusiasts in the world to build your own electronic
musical door chime—a door chime with no moving parts. There are

24 of the world’s favourite and best known tunes pre-programmed onto
the microcomputer chip so that all you have to do is to set the
Chroma-Chime’s built-in selector switches to a code to index the

“tune of the day” from the repertoire

Since everything is done by precise mathematics, it cannot play the
notes out of tune

The unit has comprehensive built-in controls so that you can not only
select the 'tune of the day’ but the volume, tempo and envelope
decay rate to change the sound according to taste

Not only visitors to the front door will be amazed, if you like you can
connect an additional push button for a back door which plays
a different tune!

This kit has been carefully prepared so that practically anyone
capable of neat soldering will have complete success in building it. ¢ -
The kit manual contains step-by-step constructional details together or debit my ACCESS/BARCLAYCARD account No.
with a fault finding guide, circuit description, instatlation details
and operational instructions all well illustrated with numerous figures
and diagrams.

CTTTTTTTITIITIlT]
The CHROMA-CHIME is exclusively designed by

Signature
HH | I IﬁTﬁon I cs N.B.The CHROMA-CHIME is also available, fully I
assembled. price £ 19-95 inc VAT-and post and packing.

River Way, Harlow, Essex. PE 7/78.
. 51 3 r 7 r I I B |

To CHROMATRONICS, River Way, Harlow, Essex, U K.

~ £16:50
Please send D Chroma-Chime Kits at {3880 each

including VAT and post and packing
PLEASE USE BLOCK CAPITALS

Name
Address

tenclose cheque/POvalue £
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CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject to the
conditions appearing on our current advertise-
ment rate card and on the express understand-
ing that the Advertiser warrants that the
advertisement does not contravene any Act of
Parliament nor is it an infringement of the
British Code of Advertising Practice.

2. The publishers reserve the right to refuse or
withdraw any advertisement.

3. Although every care is taken, the Publishers
shall not be Hable for clerical or printers’
errors or their consequences.

SMALL ADS

The prepaid rate for classified advertisements is 18
pence per word (minimum 12 words), box number 60p
extra. Semi-display setting £6.00 per single column
centimetre (minimum 2.5 cms). All cheques, postal
orders etc., to be made payable to Practical Electronics
and crossed “Lloyds Bank Ltd”. Treasury notes should
always be sent registered post. Advertisements, together
with remittance, should be sent to the Classified
Advertismement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King's Reach Tower,
Stamford St, London, SE1 9LS. (Telephone 01-261
5846).

VALVES. Radio - T.V. - Industrial - Transmitting and
Projector Lamps. We dispatch Valves to ali parts of the
world by return of post, Air or Sea mail, 4000 Types in
stock, 1930 to 1976, Obsolete types a speciality. List 20p.
Quotation S.A.E. Open to callers Monday to Saturday 9.30
(A) That you have cleacly stated your require- to 5.00 closed Wednesday 1.00. We wish to purchase all
ments. ¥ s\;pe~ of new and boxed Valves, Projector Lamps and
mnconductors COX RADIO (SUSSEX) LTD., Dept
The Parade, East Wittering, Sussex, P020 8BN
We»t Wittering 2023 (STD Code) 024366.

NOTICE TO READERS

When replying :0 Classified Advertisements
piease ensure:

{8) That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(D) That your lecter is correctly addressed to the
advertiser. = = === ]
ELECTROLYTICS (MULLARD/ITT}
R=RADIAL LEADS A=AXIAL {double ended}
10pF/25V R 0.15. 10pF/250V R 0.20. 47uF/25V R 0.15.
500pF/35V R 0.20. 400pF/10V A 0.12. 680pF/10V A
0.12. 680uF/63V R 0.40. 1000pF/6V A 0.12. 1000uF/10V
R 0.15. 1000pF/16Vv A 0.20. 1000pF/25V R 0.25.
2200uF/6V3 R 0.20.
Above capacitors less 10% for 10 mix ~ full list send SAE
please.
RCA 2N3055H {extra rugged) with mounting kit 0.70. RCA
TRIACS 400V/8A 0.85. TIP 31C/32C 0.55 each. PRICES
INCLUDE VAT, POST ADD 0.20. GOODIES LIST SEND SAE
CLACTON ELECTONICS (0255) 27505
10 Douglas Road. Clacton-on-Sea. Essex

This will assist advertisers in processing and
despatching orders with the minimum of delay.

RECEIVERS AND COMPONENTS

ASSORTED SMALL JAPANESE IF. Transformers 20 for £1.25,
Assorted Nuts, Bolts, Washers, Eyelets Seif Tappping,
Self cutting screws a real bargain 1 lb weight £1.75.
Assorted Ceramic Capacitors 100 for £1.00, Assorted
Polystyrene Capacitors 100 for £1.50, Assorted Polyester
Capacitors 100 for £2.00, Assorted Carban and Carbon
Fedm Resistors 100 for £1.00, Assorted Wire-Weund
Resistors 100 for £2.00, Assorted Transistors/Zeners
Diodes all marked 100 for £2.00. Mullard Modules

1152 £1.00; LP 1153 £4.00; LP 1165 £4.00;
LP 1166 £4.00; LP 1169 £4.00; LP1173 £4.00;
‘LP 1181 £4.00. All above prices include VAT &
Paktage. T. Powell, 306 St, Paul’s Road, London N.1.

Transistors BFYS1 23p BY238 20p 741 45p 7420 18p
Telephone 01-226 1489. ACY21 58p B8SX20 2ap IN914 4p TTL 7430 18p
ACY22 64p 0C35 150p IN4OOY 5p 7400 15p 7432.§;p
COMPONENTS FOR P.E. PROJECTS. Components lists with AR IS iy | INAOOCEEpET sz bRy 7437 ol
ASYS0 120p  ZTX30014p  IN0O3 6p 7403 16p 7442 75p
prices available for P.E. Projects from November 1977 BC107 9p ZIX45015p IN40D4 6p 7404 25p  7446108p
onwards. Send SAE stating project asndEmonth of pubh- gg}ggc:?p %ggg ;Zp ::ﬁgg ;n ;:gg ;;p ;:;g Z;p
cation (Maximum four projects per SAE). Lists sent p P [} P P
return together with AgE order form/catalogue. ACI'!, ggm }2: mﬂass 65p :«%555 by ;m ;:: ;:;g ;g:
MAlL"l;RONlX. Tootal Street, Wakefield, W. Yorks. BC413 18y AA215 15p 709 55p 7413 alp 7493 36p
sledli ELECTAOLYTIC CAPACITORS (V/UF}) 6.3V/470 Sp; 1000 13p; 2200
14p; 3300 15p: 4700 20p; 10V/30, 47, 220 6p; 470 9p; 2200 15p;
3300 16p; 16V/100, 220 Bp: 330, 470 V6p; 1000 15p; 25V/22. 33 Bp:
BRAND NEW COMPONENTS BY RETURN 100, 220 8ip; 330, 470 12p; 1000 18p: 35V/47, 100, 7p: 220. 330 15p;
Eleclrolym: Capacitors 16V, 25V, §OV. 047, 1-0. 2:2. 50V/1. 22, 33 g 47. 100 8p; 330. 470 16p; 1000 23p
7 & 10 mids. P RESISTORS CARBON FILM DIAC
22 47—5‘}% OV—6p). 100—7p. (50V—8p). 0.25W 2.20 — 4.7 MQ E24 ||] 032 25p
220—8p v—w ).  470—11p.  (50V—16p). 05W 2.20 47 MO EI215 THERMISTOR
g g AL EEACTOI TN s | BomdT
056, 13
3:‘,"""(;{';‘2“" BTy e °"5°§’°'V_‘1§‘ 037,041, 058 4 068, 082, 1. 12,4518, | TIC106F 25
2.2/35v 4. 7/25 V—39p. 10/25V, 15/15V—12p , .22 5p: .33, 47 bp; 56, .68 7p; .82, 1510p. | BRY39 24p
10

22/16V. 33/|ov 47/6V. 68 & 0 @ 3v—14p.
Multard Miniaturé Ceramic E12 Series 63V 2%.
1 pf. to 47 pf—3p. 56 pf. 1o 330 pf—4ap.
Ceramic  Plate Caps. 5QOv.
E12 22 pf.—1000 pt. £6 1500 p6447000 p'—2p

Polystyrene E12 Series 63V Ho
10 pf. to 1000 pf—3p. 1200 p' to IOOOO pf—49

Mullard Polyeslev 250V Vert. M!g E6 Series.
o -1—4 15. .22—5p. -33, 4748p

Mail Order only. P& P 25p. Prices include VAT. CWO.

Systam Techniques {Electronics) Limited. PE2.
STE LTD. vetieto. sticieHill Edenbridye. Kent, TNE SNL

Vertical Mounting

LED’S. Mixed bags of 4 different sizes and 4 different

63—”" ! 0_14" 1.5—20p. 2:2—24p colours. 50 e £5.25, 100 e £4.25 including VAT and
Mylar  {Polyester} Fllm . 100v. Vertical Mtg. post and packing. CWO. Michae! Williams Electronics,
.001, 002, -005—3p. -01. .-02—4p. -04. -05—5p. 47V|carageAvenue.Chead|eHulme,Chesh:re SK8 7JP.
Miniature Film  Resistors

Highstab. E12 5%

SEMI- BY 127 10p  CAPACITORS
CONODUCTORS TP 28 350 0.1/600v 5p
BC t07 9n IN 645 1 25/25¢

BC 132 10p 15°940 4p  W/W RESISTORS

BC 147 8p INTEGRATED 2.5W Axial

BC 2048 9 CIRCUITS 5W Radial 8p
BC 351 Hp (M7418PDIL 19p 10W Axial 9p
8D 131 34p M252 B1 AA £7.00  15W Radial 1p
BD 138 37p  {Rhythm Gen.}

BT 106 £1.10  BRIDGE SAE. FOR LISTS
BU 205 £180  RECTIFIER Min Order £2. P&P 25p.
BU 208 I‘.!O IS 805 (1A/50v} 169 Pm:es include VAT,
and Wholesale enquiries welcomi
K& AUISTRIBUTUHS 52 BARKBY ROAD, SVSTUN LEICESTER.
TEL: 0533 609391,

TURN YOUR SURPLUS capacitors, transistors, etc., into cash.
Contact COLES-HARDING & CO., 103 South Brink,
Wisbech, Cambs. 0945-4188. Immediate settlement.

DIGITAL

BONANZA

Full Spec. Devices

PACK P1 1x MM5330 digital voltmeter I.C. With full ins-
tructions on how to build a digital multimeter or panel meter.
£3.95

PACK G1 1 x 23" solar cell. Gives 0.5V at 0.5 amps. in
good sunlight. £3. 95

PACK T3 1 x MM5316 digital alarm ciock |.C. 12 or 24
hour. Will drive LED. LCD or fluorescent displays With full
instructions. £2.76

PACK T4 1 x 0.8" giant red LED clock display. 3} digit with
am/pm indicator. A good display for clocks, test equipment
etc. £6.50

PACK M1 2 calculator keyboards £1.00

PACK M2 1 x 2102L-1, 1024 bit static RAM. Low current
version of the famous 2102. With full data. £1.25

PACK M3 1 x MM5725 4 function calculator chip (not
designed for use with Pack M1). With data book. £1.00
PACK E2 1 x 8 digit 0.33" high 7 segment liquid crystal
calculator style display. With data. £2.95

PACK E3 1 x 8 digit 0.6" high 7 segment liquid crystal
calculator style display. With data. £4.25

PACK DM1 5 x 14 pin dual in line ¢hips each containing
23 matrixed signal diodes. With data. 50p

Untested Packs

PACK E1 {80% Guaranteed Good) 3 x MAN3 7 segment
0.127" LED displays. Excellent value. £1 00

PACK DL {L ~ 50 no ic value
for money. A jumbo pack of 30 mixed I.C.'s. There could be
anything in this pack, linear, digital ~ who knows?

Guaranteed a sellout at only £1.00

PACK MU1 {Untested — so no guarantees! Another bargain.
2 x Upper haif of a caiculator case with built in keyboard. A
snip at only 60p the pair.

Satisfaction Guaranteed or retum compiete Pack for
repiacement or refund.
MAIL ORDER ONLY — NO CALLERS PLEASE
Postage and Packing please add 25p
CODESPEED

P.O. Box 23, 34 Seafield Road
Copnor, Portsmouth, Hants., PO3 5BJ

~ ELECTRICAL

STYLI ~ lllustrated equwalents (List 28) also cartridges,
leads, etc. Superb quality and service at lowest prices:
Full aranteed, free for SAE from FELSTEAD

E)’C'IFI‘{ONICS (PE), Longley Lane, Gatley, Cheadle,
Cheqhxre SK8 4EE.

BOOKS AND PUBLICATIONS

SIMPLIFIED TV REPAIRS. Full
individual British sets £4.50, request free circuit diagram.
Stamp hrings details unique. TV Publications, (AUSEPE)
76 Church Street. Larkhall, Lanarkshire.

LADDERS

repair instructions

1.000 watt 10Q to 1OMQ
1N4148—3p. 1N4002—5p. 1N4006—Tp. 1N40074p
BC107/8/9. BC147/8/9. BC157/8/9. BF194 & 7—9p.

20mm. fuses -15, -25. -5. 1.0, 2.0, 3-0 & 5A—3p.
Printed  Circuit  Holders for 20mm. fuses—Bp.

Post 10p (Free over f£4). Prices VAT inclusive.

THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S8 ORN

PCBs PRaxolin 94 x 8" 55p. 12" x 9" 70p.

174" % 91" £1.15. Fibre Glass Double Sided 13" x 6"
£1.30. 12* x 104" £2.10. Unit with 8 Silicon Diodes
600V 20 amp. 8 SCRs 400V 16 amp. 6 Vinkors w.w.
resistors etc. £6.75. 300 Smali Components Trans.
Diodes £1.30. 7Ibs. Assorted Components £2.95.
List 15p Refundable. Post 20p under £1. Insurance add 15p.

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 1NL

F—W SPECIAL OFFERS.

Buy NOW while stocks lost. PRICES INCLUDE V.A.T.

2N3055 33p each
TIP3) or TIP32 39p each
TiP4} or TIP42 39p each
0.022uF Pelyester 3p each
0.033uF Polyester 6p each
22uF 450V Electrolytic 19p each
47uF 25V Electrolytic 5p eoch
150uF 16V Electrolytic 5p each
6B0uF 16V Electrolytic 12p each
Red LED's {5mm) 10 for £1.00

ALL COMPONENTS ARE BRAND NEW AND GUARANTEED
ONLY AVAILABLE AT THESE PRICES WHILE STOCKS LAST
Please add 15p for Postage. Send 2 stamps for Catologue.
BARCLAYCARD 'phone service available.

Tel. 0473 50975.
FRASER-MANNING LTD.,

26 HERVEY STREET, IPSWICH, IP4 2ES.

LADDERS. Varnished 264ft. Extd. £35.70. Carr. £2.40.
Leaflet. Callers welcome. Open Sat. Ladder Centre,
(PEE4) Halesfield (1) Telford, Salop, Tel: 586644,

TAPE EXCHANGES

RECORDER OWNERS (cassette/reel) can now speak to the
world! All ages ... every interest. Send stamp: WORLD-
WIDE TAPETALK, 35 The Gardens, Harrow.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for Service Sheets on
Radio. TV, etc. 75p plus S.A.E. Colour TV Service
Manuals vn request. S.A.E. with enquiries to B.T.S
190 Kings Road, Harrogate, N. Yorkshire, Tel: (0423)
5885,

SERVICE SHEETS for Radio, Television, Tape Recorders,
Stereo ete. With free Fault-finding ﬂnde from 50p and
SA E. Catalogue 25p and S.AE. milton Radio, 47
ia Road, St. Leonards, Sussex.
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SITUATIONS VACANT FOR SALE

NEW BACK ISSUES of “PRACTICAL ELECTRONICS” available
65p each Post Free. Open P.Q./Cheque returned if not in
stock - Bell's Television Services, 190 Kings Road,
Harrogate, N. Yorks. Tel: (0423) 55885.

a a a
LOGIC PROBE SUITABLE. TTL/CMOS 5-15V indicates
Logic states and Trigger Pulses £12 inc. C. Marshall, 22
QOakfield Road, Croydon, Surrey. CRO 2UA.

S . . % P. E. DRGAN combined with Joanna, Synthesiser, Rhythm
Government Communications Headquarters has vacancies for Radio Technicians. generator, Reverberation etc. Parts cost over £300. Beauti-

. ful laminate case. £220. Telephone Cleethorpes 68799.
Applicants should be 19 or over -

STANDARDS required call for a sound knowledge of the principles of electricity Mt e Hiorsrs T

and radio, together with appropriate experience of using and maintaining radio Johnson, Stonesfield 318.
and electronic test gear.

. . byl . . 7 HEATHKIT OUAL-TRACE OSCILLISCOPE. Model 19»4510.
DUTIES cover highly skilled telecommunications/electronic work, including the Partly assembled, with some circuit boards required to

construction, installation, maintenance and testing of radio and radar gempieter QeI oo R
telecommunications equipment and advanced computer and analytic machinery.

FORMANT SYNTHESIZER. V.C.O., Keyhoard, interface +

QUALIFICATIONS: Candidates must hold either the City and Guilds ol e i g b s
Telecommunications Part 1 (Intermediate) Certificate or equivalent HM Forces
qualification.

SEEN MY CAT? 5000 Odds and ends. Mechanical Electrical.
X Cat free. Whiston, Dept. PRE. New Mills, Stockport.
SALARY (inc. supps.) from £2,673 at 19 to £3,379 at 25 (highest pay on entry)

rising to £3,883 with opportunity for advancement to higher grades up to £4,297 TEKTRONIX 5454 Oscilloscope with C A dual trace phug-in.
with a few posts carrying still higher salaries. £330 0.n.0. Phone Aughton Green (Lancs) 421755.
Opportunities for service overseas. iR L P ! o T
. g o 2 ARN 0. te v .
Further particulars and application forms available from: Chelmsford 59249, (0245) aft:?gp?m. HATTRE

GCHQ ELECTRONIC KITS SAE for new catalogue. and clearance

list of obsolete kits. AMTRON U.K. 7 Hughenden Road,

Hastings, Sussex.
Recruitment Officer, (Ref PE/7) 4=
GCHAQ, Oakley,
Priors Road, Cheltenham, GL52 5AJ. L MISCELLANEOUS
Cheltenham (0242) 21491 Ext 2270
SPECIAL OFFER
3 = >
& 101 104 105
Magnetic _Contacts for Burglar Alarms, etc. 101 flush
4 wire 56p. 104 surface 5 terminal 89p. 105 flush 2
terminal 85p. Prices fully inclusive.
Send crossed cheque, P.0. to: CWAS ALARM,
11 Denbrook Walk, Bradford BD4 0QS, W. Yorks.
or SAE. for complete Price List of Professional Alarm
Equipment.
EDUCATIONAL
TELEVISION Sty 1 SITY & GUILDS EXAMS THE FABULOUS
tudy for success with ICS. An ICS homestudy course
TRAI N I N G will ensure that you pass your C. & G. exams. Special D2 MICROPROCESSOR
courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians, EVALUAT|ON KIT
Radio Amateurs. Full details from: FR OM MOTO RO LA..
15 MONTHS full-time course for beginners ICS SCHOOL OF ELECTRONICS
to include all the undermentioned subjects. Dept. 273W Intertext House, London SW8 4UJ Featuring *24 key keyboard *Seven segment
Short courses, combining one or more Tel. 016229911 (all hours) display *Cassette interface *Erom & Ram
subjects, for applicants with previous elec- State if under 18 Expandable *Interface Capability *Full
tronics knowledge. Documentation *$ Volt power supply Required
13 WEEKS ELECTRONICS AND RADIO ;:%l:pﬁ: 5&5553‘3‘:;*‘;‘&:&:5 i
13 WEEKS MONOCHROME TELEVISION COLOUR TV SERVICING £150 P & P 4 8% VAT )
Learn the techniques of servicing Colour TV sets : :
13 WEEKS COLOUR TELEVISION through new homestudy course approved by leading
13 WEEKS CLOSED CIRCUIT TV AND VCR manufacturers. Covers principles, practice and align- ENAMELLED COPPER WIRE
! ment with numerous illustrations and diagrams. Other SWG 11b 80z 402 20z
The training incorporates a high percentage of courses for radio and audio servicing. Full details from: ;&g %% :3 gg 22
praaiEe O ICS SCHOOL OF ELECTRONICS 3034 30 L7 95 70
NEXT SESSION starts on September 11th Dept. 273W Intertext House, London SW8 4UJ 3540 335 1.90 1.10 79
Tel. 016229911 (all hours) 4043 g-£ §-£ ;-‘;g :gg
Prospectus from: State if under 18 47 8.00 5.00 300 1.7
LONDON ELECTRONICS COLLEGE, 48 15.00 9.00 6.00 330
DEPT A7 20 Penywern Road, Tinned Copper, Even Gauges 14-30 £3 per Ib.
London SW5 9SU. | TECHNICAL TRAINING Multicore 60/40 Solder 18SWG £3.24 per Ib.
Tel: 01-373 8721. Get the training you need 10 move up into a higher Prices include P & P and VAT.
I aid job. Take the first s(cr now—write or phone 1CS SAE brings list of copper and resistance Wires.
or details of 1CS specialist homestudy courses on
== —=a gadio. TV, /i\udiol ng. and Servicli._n ; Electronics,
WANTED omputers: also self-build radio kits. Full details from:
ICS SCHOOL OF ELECTRONICS THE SCIENTIFIC
“RADID AND TELEVISION Servicing”. Books wanted from Dept. 273W Intertext House, London SW8 4UJ WIRE COMPANY
1964-1;)65 edition fup to date. £3.+)01plus poséage paid {)gor Tel-os|'622u”| L(B“ hours) PO Box 30 London E.4
co) return of post. Bell's Television Services, tate if under 18 " f il
K;E:g\ )l,load. Harr;’mte. N. SYorks. Telephone (0423) RefOfhcs, 22{Coniuaty Cdrs-
5885, N
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NEW PREAMPS 14-50p, 2 inputs bass + Treble, also
100 watts into BOMHS Amp Modules 17-50p. Mail
Orders to Panther Audio, 2 Lower Addiscombe
(;Rg;(li:”GCmydon. Barclay and Access taken. Tel:

CLEARING LABORATORY. Scopes, recorders, testmeters,

MARDENBROOK  (slectronics) LIMITED  will construct
electronic projects e.g. wiring of units, p.c.bs assembly etc.
Please write to us at Concept House, 3 Dene Street,
Dorking, Surrey.

ARMATURES ARMATURES. B and D, Wolf, Bridges, Makita
etc. Exch Armatures and Fields for most power tools.

bridges. audio, R.F. generators, turntables, tapehead
stabilised P.S.U.s, sweep generators, test equipment, etc.
Lower Beeding 236.

Obsolete madels covered. S.A.E. for quotation or Ring 061-
7990624. Inter-Q-Control, 26 Broadway, Worsley,
Manchester.

PRINTED CIRCUITS
and HARDWARE

Readily availoble supplies of Constructors” hordwore. Printed
circuit boards, top quolity for Individuol designs. Prompt
service. Send 25p for cotologue. From:

RAMAR CONSTRUCTOR SERVICES,

Masons Road, Steattord upon Avon, Warwicks.
Tel. 4879.

CABINET FITTINGS
FOR
Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Strap & Recess Hondles, Feet, Costors,
Jacks & Sockets, Connons, Bulgin 8 ways, Reverb Trays,
Locks & Hinges, Corners, Trim, Speaker Bolts etc.
Send 2 x 9p Stamps for samples and illustrated catalogue.

ADAM HALL (P.E. SUPPLIES)

Unit 3, Carlton Court. Grainger Road
Southend-an-Sea, Essex.

BUILD YOUR OWN TV CAMERA

ONLY KNOWN HIGH PERFORMANCE SOLID STATE CAMERA IN
KIT FORM. Aiso available factory assembled. ldeal tor experimenters,
industry securnity, education etc. *Will work with most other CCTV

equipment. *Fully guaranteed. *Compietely self.contained. with our
modulator will connect to any domestic TV set. Model C1 comPiete
with Vidicon £99. Less Vidicon £82.35, {(Lens available as optional
extra}. SAE for info or phone your order through using your Barclay

or Access Card.

CROFTON ELECTRONICS LIMITED

35 Grosvenor Road, Twickenham, Middiesex. 01 - 89% 1923

RADIO
CONTROL
SPECIALISTS

Kits for multi channel

systems. Special parts

and accessories.

S.A.E. FOR LEAFLETS
Tel: 0602 395418

MICRON R/C., Hayworth Road,
Sandiacre, Nottingham.

100 WATT GUITAR/PA/MUSIC
AMPLIFIER

With superb treble, bass. Overdrive, slimline, 12 months

guarantee. Unbeatable offer at £39. Also twin channel with

separate treble/bass per channel £48. Money returned if not

absolutely delighted within 7 days. Also fuzz boxes great

sound robust construction £6.60. Also 100 watt 12 in.

speakers £22.60.

Al inclusive of P.P. Send cheque or P.0. to:
WILLIAMSON AMPLIFICATION

62. THORNCLIFFE AVENUE, DUKINFIELD.

CHESHIRE. TEL: 061-344 5007

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
mitter-Receiver Kit. Only £9-75 plus 25p
P. & P.

‘Brain-Freeze' 'em with a MINI-STROBE
Kit, pocket-sized lightning flashes’, vari-speed,
for discos and parties. A mere £4:30 plus 20p
P. & P. Experiment with a psychedelic
DREAM LAB, or pick up faint speech/sounds
with the BIG EAR sound-catcher; ready-made
rl;mlti-function modules. £5 each plus 20p

LOTS MORE! Send 20p for lists. Prices include
VAT. (Mail order U.K: only).

BOFFIN PROJECTS

Cunliffe Road, Stoneleigh
Ewell, Surrey (P.E.)

TRANSFORMER
PROBLEMS?

Send SAE with requirements for retum of
post quote.

TRENT TRANSFORMERS LTD
Chapal Street,
Long Eaton, Nottm. 06076 66716

PROGRAM YOUR OWN

TUNES with this MUSICAL DOORBELL. have a new
JINGLE each DAY, with 119 tunes., just needs bell
transformer and speaker, £19-50.

NEW! MSF Receiver gives digital SECONDS, MINUTES
and output for MONTH, DATE and YEAR. internal ferrite
rod, only £13-70.

NO LONG WAVE? 100-600 KHz Converter feeds
your 4.1-4,6 MHz receiver, only £8-90.

SIG. GEN. 10 Hz-200 KHz, sine/square, £10-80.

Each easy-assembly kit includes all parts. printed circuit,
case, postage etc, instructions. money back assufrance So

SEND off NOW.
CAMBRIDGE KITS
45 (FG) Otd School Lane, Milton, Cambridge

100 Resistors 75p
W 5% c/FILM 2:201-2-2M(Y (E12)
10 each of any value. Send S.A.E. for free sample
C60 CASSETTES 30p ANl Cassettes Jn_Plastic
e n
C30 CASSETTES 45D Scrawod masemony.

All prices include VAT, Add Postage 10p in £1
Quesntity Discounts SALOP ELECTRONICS
10 Units 5% 23 WYLE COP
50 Units 7% SHREWSBURY
100 Units 10% Te!. 33208

suLc THETREASURE TRACER
SMK l” Metal Locator

® Vericap tuing

@ Britein o besl #eiling meisl locator kit
@ Fitted with Feraday shield

8 Speaker snd sarphone operetion

@ 4.000 already soid

B Prebulit search col sasembiy

@ Five ranemtor circuit

@ Thoroughly protessiona! hnieh

@ You onty nesd soldering TON. screw: l

Griver. phere and smipe

@ Ae ssen 0n BBC-1 and BBC-2 TV

Send stamped. addressed enveiope
for lestret

c , Bui
Koo TSRO S 20R05
Pos1 £1 20 - £1 37 VAT Post £1 20 - £1 77 VAT
MINIKITS ELECTRONICS 69 CLEVELAND ROAD
LONDON E18 2AN {Mast Order Onfy

SUPERB INSTRUMENT CASES BY BAZELLI, manufactured
from P.V.C. faced steel. Hundreds of people and indus-
trial users are choosing the cases they require from our
vast range. Competitive prices start at a low %0p, chassis
punching facilities at. very competitive prices, 400 models
to chonse from, free literature (stamp would be appreci-
ated). BAZELLI, Dept: No. 23, St. Wilfred'’s, Foundry
Lane, Halton, Lancaster. LA2 6LT.

We would like you to know that we make —
* BEC Cabinets

* Special cabinets =
* Prototype printed circuits h i
* Instrument panels =

We also have 8 quantity punching GB3/AT
service. and undertake artwork Cabinet

H.M. ELECTRONICS

275a Fulwood Rd : Sheffield $10 38Di TEL: (0742) 669676

—~

PRACTICAL ELECTRONICS P.C.B.’s
in glass fibre tinned and drilled

Dec. 77 Car Burglar Alarm 1412-1 88p.
Feb. 78 Auto Ranging Volt Meter incl. power £3.10.
May 78 Movinﬁ Light Display £2.96.
May 78 Workshop Power Supply £1.97.
C.W.0. Please.
For full list and current boards please send S.AE.
P.C.B.s also produced from customers own master —
please send for quote.

PROTO DESIGN

14 Downham Road. Ramsdan Heath, Billsricay, Essex

LA 39 FoR BOOKS, CMOS AND COMPONENTS

6800 Booklet 1.80, MOT CMOS Dotabk 3.50, 6800 Appl
Mon 12.95, 6800 Prog Man 5.35, SC/MP Introkit Mon 0.75
NS TTL Dotabk 2.10, RCA CMOS Dotobk 5.45, 8085 User's
Mon 5.15, 780 Ass Long Prog Mon 7.50, Z80 CPU Mon
5.60, 280 CTC Spec 0.80, 280 P10 Mon 3.30. Also a full
range of CMOS - send for free cotologue. MPUs:
MEK6800D2 205.20, MC6820 7.50, 780 18.14, Z80A
24.19, Z80CTC 10.96, ZBOP10 10.96, Memories: 2102-A
2.00, 2112A-4 3.13. Displays: Type FND500 C.C. 1.40,
Type TIL321 CA. 1.40, 5TO) 5.29. Crystols: 32.768KHz
3.19. Clock ICs: AY51202 3.35, AY51224 3.73, MK50253
5.83. Saldercon Pins: 100 0.54, 1000 4.32, 3000 11.34.
Free catologue by return. All items CWQ. Prices inclusive af
VAT. Add 35p p&p. SINTEL, P.O. Box 758, 209 Cawley
Road, Oxtord. Tel. {(0865) 49791,

ARMATURE AND COIL WINDING
ENAMELLED COPPER WIRE
Only top quality materials supplied.
All orders despatched within 24 hours.

S.W.G. I 1b reel % 1b reel
10 to 19 £2-95 £1:60
20 to 29 €315 £1-80
30 to 34 £3-45 £1-90
35t0 40 £3-65 £2-10

All prices inclusive of P. & P.in U.K.

COPPER SUPPLIES

102 Parrswood Road, Withington,

Manchester 20 Telephone 061-445 8753

MAKE YOUR OWN PRINTED CIRCUITS

ETCH RESIST TRANSFERS —. Starter pack (5 sheets,
lines, pads, 1.C. uds? £1.30, Single Sheets 27p.
FERRIC CHLORIDE ~ 1 Ib bags 70p (P. & P. 40p.J"
SOLDERCON SOCKETS — 100 65 .}quomify rates).
PLASTIC SUPPORTS — 7 or 8 hole 6p./pair.

S.A.E. lists sample. P. & P. 15p/order except®.

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE

Send 15p {refundable) for teaflets

ETCH RESIST TRANSFER KIT SIZE 1:1
COMPLETE KIT 13 SHEETS 6in x 44in £2.50
WITH ALL SYMBOLS FOR DIRECT APPLICA-
TION TO P.C. BOARD. INDIVIDUAL SHEETS
25p EACH. (1} MIXED SYMBOLS (2) LINES
0-05 {3) PADS (4) FISH PLATES AND CON-
NECTORS (5) 4 LEAD AND 3 LEAD AND PADS
{6) DiLs (7} BENDS 90° AND 130° (8) 8-10-12
7.0.5. CANS (9) EDGE CONNECTORS 0-15 (10)
EOGE CONNECTORS 0-1 (11} LINES 0:02 (12)
BENDS 0-02 {(13) QUAD IN LINE.

CIRCUITLAYOUT TRANSFERS SIZE 2:1
ONE SHEET 12in x 9in GIVING ALL
TRANSFERS AS IN ETCH RESIST FROM No. 3
TO No. 10 INCLUSIVE MAKES CIRCUIT
LAYOUT EASY. BLACK ONLY. PRICE £1. ALSO
LINES AND BENDS PRICE £1.

FRONT AND REAR PANEL TRANSFER
SIGNS

ALL STANDARD SYM80OLS AND WORDING.
OVER 250 SYMBOLS, SIGNS AND WORDS.
ALSO AVAILABLE IN REVERSE FOR PERSPEX
ETC. CHOICE OF COLOURS RED, BLUE. BLACK
OR WHITE. SIZE OF SHEET 12in x Sin. PRICE
£1.

GRAPHIC TRANSFERS WITH SPACER
ACCESSORIES

AVAILABLE ALSO IN REVERSE LETTERING.
COLOURS RED, BLUE, BLACK OR WHITE.
EACH SHEET 12in x 9in CONTAINS CAPITALS,
LOWER CASE AND NUMERALS. jin KIT OR }in
KIT £1 COMPLETE. STATE SIZE REQ.

ALL ORDERS DISPATCHED PROMPTLY,
ALL POST AND VAT PAID.

EX. UK. ADD 50p FOR AIR MAIL SHOP AND
TRADE ENQUIRIES WELCOME.

E. R. NICHOLLS
P.C.B. TRANSFERS. DEPT. PE
46 LOWFIELD ROAD, STOCKPORT, CHES.
’ 061-480 2179
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Ca—— Wilmslow

. . ]
il hobby Audio
mh
oy o (B .‘\? ‘more

Gl i "Constructive

THE firm for speakers!

. SEND 15p STAMP FOR THE WORLD’S BEST CATALOGUE OF
‘.1 '0\0 d SPEAKERS, DRIVE UNITS, KITS, CROSSOVERS, ETC. AND
~ig 'B@W h 'i' an i DISCOUNT PRICE LIST
(vaxe - Profitable!
el BOWERS & WILKINS @ CASTLE '@ CELESTION
ELECTRONICS ENGINEER CHARTWELL @ COLES @ DALESFORD
ora TECHNICIAN ENGINEER DECCA @ EMI @ EAGLE @ ELAC @ FANE
At PNL we offer two, interesting, fuil time courses. GAUSS @ GOODMANS @ HELME @ I'SM‘F'
* B.Sc. in Electronic and Communications Engineering. KE::S%PT_g:K..JEO:V'I:,}-io:RDo.N I\\QV:JJNZE
2 ‘A’ levels, usually Maths and Physics could qualify you
for this 3 year full time degree. Specialise in Acoustics, MONITOR AUDIO @ PEERLESS @ RADFORD
Digital Electronics and/or Radar and Microwaves in the RAM @ RICHARD ALLAN @ SEAS
final year. TANNOY @ VIDEOTONE @ WHARFEDALE
* Technician Engineer Certificate.
3 ‘O’ levels, usually Maths, Physics and English, are the
entry requirements for this two year full time certificate,
specialising in Computer Engineering, Sound Studio W'LMSLOW AUD|O (Dept PE' 8)
Engineering and Radar and Microwaves. SWAN WORKS’ BANK SQUARE, W|LMSLOW’
LDoer:ggifl\r‘c;né:DSBe.cretary, DECE, PNL,Holloway Road, CHESHIRE SK9 1HF
The Polytechnic Of NorthLondon Discount Hi-Fi, etc. at 5 Swan Street and 10 Swan Street
* Tel.: Wilmslow 29599 for Speakers Tel.: Wilmsiow 26213 for Hi-Fi

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Electronics for ........covvvvviivivivviieiiveennnnns

insertions. | enclose Cheque/P.O.for £ ....o.ccciveiiviiiiiiieeee e es s

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics)

(NN S e s SRS SRR B L = o o 2o e T e 0 o000 0000000000 | peoooodTodte - 11 Send to: Classitied Advertisement Manager

PRACTICAL ELECTRONICS

GMG, Classifiad Advertisements Dept., Room 2337,
AADDRESS 1 irpnrmticcs. s . o e HBprarsre s o, 1. roe WS | paww S0 | S King’s Reach Tower, Stamford Street,

London SE19LS. Telephone 01-261 5846

Rate:
.............................................................................................................. 18p per word, minimum 12 words. Box No. 60p extra.

Company registered'in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street. London SE1 9LS.
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SIEMENS, PLESSEY, etc.
MINIATURE RELAYS

RELAY

RELAYS. WIDE RANGE OF A.C. snd D.C. RELAYS
AVAILABLE from stock. phone or write in your enquiries.

FT3 NEON FLASH TUBE

High intensity multi turn. high voltage. neon

glow. discharge flash tube. Design for ignition & r
timing. etc. £1-50. P. & P. 25p_ (£1-89 inc. VAT). 3 La
for £3. P. & P. 50p (£3-78 inc. VAT & P.).

= Height Width Length
NI-CAD BATTERY ki B AL

35AH 1:2V Metal £7:56 219 75 29
Post 50p per unit

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260vV  All Types
SHROUDED TYPE

200 watt (1 amp) inc. a.c. voltmeter £12-50
0-5 KVA (24 amp) (MAX) 500
1 KVA (5 amp) (MAX) £19-50
2 KVA (10 amp) (MAX) £32-00
3 KVA (15 amp) (MAX) £39.50
4 KVA (20 amp) (MAX £60-00

)
CARRIAGE AND PACKING EXTRA

GEARED MOTORS

100 r.p.m. 115tb.In. 110V, 50Hz. 2-8A,
single phase split capacitor motor
Immense power. Continuously rated
Totally enclosed. Fan cooled in-tine

gearbox. Length 250mm. Dia. 135mm. Spindie dia. 15 5mm
Length 145mm. Ex-equipment tested £12. Post £1 50 {£14-58
inc. VAT & P.). Suitable transformer 230/240V operation £8.
Post 75p (£9-45 inc. VAT & P.).

WHY PAY MORE?

MULTI RANGE METER. Type MF15Aac Jc
volts 10-50. 250. 500. 1000, Ma 0-5 0-10
0-100.Sensitivity 2000V. 24 range. diameter 133
by 93 by 46mm. Price £6-50 plus S0p P & P
{£7-56 Inc. VAT & P).

METERS NEW—90mm Diameter

Type: 65CS d.c. Mc. 0-2. 0-5. 0~20. 0-50.
0-100 amp. 0-15V d.c. 0-30V d.c. Type: 6272
a.c. M1 0-1V. 0-50 amp. 0-15V. 0-30V Type
65L5 R/me.0-30V a.c. All at £3-50 each. P. &
P. S0p (£4-32 each inc. VAT & P)

NEW HEAVY DUTY SOLENOID. mfg.
by Magnetic Devices. 240V ac. opera-
flon approx. 10lbs pull at 1-25in. Price
£4.00 P. & P. 60p. (£4-96 inc. VAT &
P.). Similar in appearance to illustra-
tion. Approx. 111b pull. Size of feet 1§ x
i, Price £1.00 P. & P. 25p.

MINIATURE 7y,
UNISELECTOR | &‘i‘u
brdoing, 1 hominal, £2.20; > "™ ‘\W”’j

P. & P.35p {£3.08 inc. VAT & P.), v,

600 WATT DIMMER SWITCH

Easily fitted. Fully guaranteed by makers. Will
control up to 600W of lighting except fluorescent
at mans voltage. Complete with simple
instructions £3-95, post 25p (€4-53 inc. VAT & P},

L.T. TRANSFORMERS PRIMARY
0-220V/240v

0-12V/24V at 1 amp, £2:50. P. & P. 50p (£3-24 inc. VAT & P.).
13-0-13V at 1 amp, £2:50. P. & P. 50p {£3:24 inc. VAT & P.).
25-0-25V at 24 amp, £4-50. P. & P. 76p {£5-67 inc. VAT & P.).

0-12V/24V 10 amp, £12-35. P. & P. £1.50 {£14.96 inc. VAT & P.).

0-10-15V at 3 amp. {ex new equip) £2.50 P. & P. 50p {£3.24
inc. VAT & P.).
0-4V/6V/24V/32V at 12 amp, £13. P. & P. £1-50 {£15-66 inc.
VAT & P.).
0-12V at 20 amp or 0-24V at 10 amp, £12.00. P.&P. £1.50
{£15.01 inc. VAT & P.).
0-6V/12V/17V/18V/20V at 20 amp, £14. P.&P. £1.50 (£16:74
inc. VAT & P,
0-6V/12V at 20 amp, £11-85. P.& P. £1 (£13-88 inc. VAT & P.).
Other types in stock—phone your enquiries.

ROY

HY-LIGHT STROBE KIT MK IV
Latest type Xenon white light flash tube. Solld state
timing and triggering circult 230/240V  ac
operation
Designed for larger rooms. halls. etc. Speed
adjustable 1-20 f.p.s. Light output greater than many
(so cailed 4 Joule) strobes. Price £18. Post £1 (£20-56
nc. VAT & P). Specially designed case and reflector
for Hy-Light £8-25. Post £1 {£9-89 inc. VAT & P)

XENON FLASHGUN
TUBES

Range avaitable from stock
S A E for details

BODINE TYPE N.C.I.
GEARED MOTOR

(Type J) 71 r.p.m. torque
Reversible 1/70th h.p. 50H2z
The above precision made U.S.A
motor is offered in "as new' condition
Input voitage of motor 115V a.c. Supplied compiete with
transformer for 230/240V a.c. Input.

Price, either type £6 -25. Post 75p (£7-56 inc. VAT & P ) or less
transformer £3-75. Post 65p (£4-75 1nc. VAT & P.)

(Type 3) 71 r.p.m. 4 |b.in. 230V a.c. Continuousiy rated
Reversible. £6-50. Post 75p (£7-83 inc. VAT & P

28 rpm 20ibs inch 115v. a.c. Reversible similar to above
drawing. Mf% by Wynstruments. Price £4-75 + 75p.P.
Total inc. VAT £594. Supplied complete with trans-
former for 240v. a.c. operation £7.25. P. & P. £1.00
Total Inc. VAT £8.91.

Crouzet 230/240V. AC 2RPM Synchronous geared motor.
Bvag;d ne\)/v £2.90 p&p 30p. (£3-45 incl VAT} (quantity discount
available.

101bin

FRACMO

$6 r.p.m.. 50Ib.in. 240V a.c. 50Hz. 0.7
amp. sharplength 35mm, dia. 16mm, —
weight 6 kilos 600 grammes. Price £15 00
P.&P. £1.50 (£17-82).

PARVALUX GEARED MOTOR

230/240v AC. 30 rpm 50ibs inch.
£15-00P. & P. £1.00 (£17-82 inc. VAT).

Price %
D

inc. VAT & P).
50p {min. order 10) ’
{£4-86 inc. VAT).

MICRO SWITCHES
D.P. C/O lever m/switch mig. by Cherry Co. USA. Precious metal

1.000 watt model £5-60, post 25p (£6-32 inc. VAT
Sub min Honeywell roller m/s type 3115m 9061.
10 for £2.50 post paid.
low resistance contacts. 10 for £2-25 P. & P. 30p. Total inc. VAT
£3.02 {min. 10).

& P.). 2.000 watt model £9:75, post 40p (£10-96
LEVER OPERATED go 2mp- C/0. Mfg. by Unimax
USA. 10 for £4, P. & P.
Sub min lever m/switch type MML 46 10 for £2.50.

24 VOLT DC SOLENOIDS

UNIT containing 1 heavy duty solenoid approx. 25Ib pull 1
inch travel Two x approx. 1ib pull }in travel. § < approx
40z pull jin travel. One 24V d.c.. 1 heavy duty single make
relay. Price £3. Post €1 (£4-32 inc. VAT & P.). ABSOLUTE
BARGAIN.

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT
S.A.E (foolscap) tor details

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vltreous
enamel embedded winding heavy duty
brush assembly, cominuousg rated.

25 WATT 10/25/50/100/150/250/500/ 10/
1-5k0). £2-40. Post 20p {£2-81 inc. VAT & P.}.

50 WATT 100/250/5kQ £2.90. Post 25p (£3.40 inc. VAT

P.).

100 WATT  1/6/10/25/50/100/250/500/1k€)/1.5k()/2 -5k}
/3-5kQ £5-40. Post 35p (£6-21 inc. VAT & P.),

Black, Silver, Skirted knob calibrated in Nos. 1-9 1}in.
dia. brass bush. Ideal for above Rheostats 24p each.

COMPRESSOR

Precision built by Emerson USA.
Horizontally opposed twin head dia-
phragm type producing 20ibs. Plus
P.S.I. per head. 3-5 plus C.F.M. Qut-
put virtually pulse free. Powered by
110V A.C. motor size 30x23x 15¢m,
weight 7 kilos. Price £20 p&p £2-00
{inc. VAT £23-76).

Suitable transformer for 230/240V A.C. £8-00 p&p £1-00 {inc.
VAT £98-72).

A.E.G. WATER PUMP

200/240V a.c. motor. 2,850 r.p.m.
480W approx. § h.p. Driving a centri-
fugal pump with 13 inlet and outiet
delivering approx. 46 allons per min.
at 10ft head. Ideal for pumping or
circulating any non-corrosive light
viscosity liquid. Dozens of uses in
industrial labs., etc. Note this pump is not self-priming. Price £15.
Post 75p (£17-01 inc. VAT & g.).

N

VORTEX BLOWER AND VACUUM UNIT
i

Dynamicaily balanced totaily en-
ciosed 9in rotor with max. air
delivery of 1'5 cubic metres per
min Max static pressure 600mm
W G Suction or blow from 2 side-
by-side 37mm (.D. circular aper-
tures titted to Dase of unit. Power-
ful continuously rated 115V a.c
motor mounted on alloy base with
fixing tacilities Dimensions
length 22cm x width 25cm  x —

height 25cm These units are ex equipment but have had
mimimum use Fully tested prior to despatch Price £12 -
£1 50 P & P.(£14-58 1nc. VAT 8 P))

Suitable transformer for 230,240V a.c £6 -~ €1 P & P {(£7-56
nc VAT 3 P)

RESET COUNTER

230V ac. 3 di’gits mig. Veeder Root Type

LL 1441 £1.75. P. & P. 25p {£2-16 inc. VAT & N
P.}. 7 Fg 24V d.c. non set £1-50. P. & P. 25p

(£1-89 inc. VAT & P.). 6 fig. 24V d.c. resetiable

£3.P. & P. 25p (£3-51 inc. VAT & P.). . g

PROGRAMME TIMERS

12 cam model £7-50. Post 60p (£8-75
inc. VAT & P.). Also avallable for 50V
operation. Price as above.

Time Switch

Venner Type ERD Time switch 200/250V ac.
30 amp contact 2 on/2 off every 24 hrs. at any
manuaﬁy pre-set time, 36 hour Spring Reserve
and day omitting device. Built to_highest Elec-
tricity ~ Board  specification. Price  £7-75.
P. & P. 75p (£9-18).

230V a.c. FAN ASSEMBLY.

Powerful continuously rated a.c, motor

complete with 5 blade 6%in. Aluminium y

fan. Price £3.00. P. & P. 65p (£3-94). »

SANGAMO WESTON TIME SWITCH

Type S25% 200/250v. ac. 2 on/2 off every 24 hours. 20
amgs contacts with override switch dia. 4 x 3 price £6-00.
P. & P. 50p inc. VAT £7-02. Also available with Solar dial.

CENTRIFUGAL BLOWER

Smith type FFB

1906 022 220/240vV A.C. Aperture
10 x 43cm overall size 16 x 14cm. Price
€3.75 P. & P. 75p. linc. VAT £4-86).
Other types available on request.

BIG INCH

Tiny precision buiit 3RPM U.S.A. motor size only
1 = 1100V a.c. op. suppiied with resistor for 230V
a.c. Price £2. P. & P. 20p (£2-37 inc. VAT & P.). 4
for £5 post paid (£5-40 inCc. VAT & P\

AEG TIME SWITCH 200/250v. a.c.

1 on/1 off every 24 hours BO amps contact {ideal storage
heaters) spring reverse £10-00. P. & P. 50p inc. VAT
£11.34.

INSULATION TESTERS NEW!

Testto ] E.E. Spec Rugged metal construc-

ton. suitable for bench or tield work

constant speed clutch. Size L 8in. W 4in.

H 6in weight 6lb, 500V, 500 megohms, £49.

Post 80p (£53.78 inc. VAT & PJ. 1,000V

1,000M(), £55. Post 80p {£60-26 inc VAT & =
P) SAE for leatiet

All Mail Orders—Callers—Ample Parking

Dept. PE12, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.

CITENCO 19 RPM
FHP motor type C 7333/15 220/240V a.c. 19
r.p.m. reversible motor. torque 14-5 kg,

gear ratio 144-1. Brand new incl
Gapacitors. our price £14.25, P 8 . 125 MW
(€16-20 inc. VAT & P.).

AT CURRENT RATE MUST BE
ADDED TO ALL ORDERS FOR THE
TOTAL VALUE OF GOODS
INCLUDING POSTAGE UNLESS

OTHERWISE STATED

SERVICE
TRADING CO.

ACCOUNT CUSTOMERS MIN. ORDER £10-00

11 pin top entry plug complete with 11 pin PC socket 35
for pair. 10 for £3.50. P. & P. 60p + VAT £4.43.
Min. 10 pair.

FRACMO
1400 rpm H.P. 1/30 continuously rated 115V a.c., supplied
complete with transformer for 230/240V a.c. op. Complete with
anti vibration cradle mounting £10-00 P. & P. £1.00 {£11-88
inc. VAT & P.).

PARVALUX 230/250V a.c.
500 (bold} rpm, 3}lbs inch. 2 right angied spindles £11-00P. & P.
£1-00 (£12.96 inc. VAT & P.}.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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THE '‘DRUMSETTE' RHYTHM

GENERATOR |
Oroanists, pianists, guitarists . . . an automatic drum set REVERéER;\TION SYS;I'EMS
to accompany you! Nine highly realistic instruments play High quality spring line driver module uses 4 inte-
fifteen different rhythms. Flfteen rhythm-select touch e N v

grated circuits and two transistors. Built and tested 3

switches and a touch plate for stop/start without rhythm circult board with wiring instructions for spring line. BOARDS AND PCB's
change gives absolute ease of operation. Build it yourself XB85G, price £6-00. Power supply to suit driver Pages 59 to 61 of our catalogue
for under £65 including smart teak-effect cabinet. See it i module costs around £2.50 and construction details show you our range of Veroboards
and hear it in our - are in calalogue..or ask for |e'aflet and S-Decs or if you prefer to make
shop! Send for fult e MES24. Mechanical spring lines: your own pcb's a range of etching

i - ' ¢ i . £4.49; Long li ) :
construction details 9-CHANNEL RADIO Srrclinel<LOR) crus systems including the novel etch-

" - i — {XB84F} £10-39. (All prices include \ 5 3 3
nzow. Miﬁw gay CONTROL SYSTEM VAT andp & p) in-a-bag system, plus printed circuit
ir::l.de( VATnn::: A comprehensive model transfers for the professional finish
postage & packing). "= | control system, featur- SEL U

K | ing nine independent
"@ , | fully proportional chan- g
o nels achieved by a
W design using very few
Se—ene components thus

keeping the cost to
a minimum. Full [
|

construction de- ,’/
tails in our booklet ' s

(XF03D)

T.V. GAME

1
price £1-20.
All prices include ! A fascinating TV game kit that plays Cap——— ]I
V.A.T. and postage & football, tennis, squash and practice for
packing. only £21:59. Reprint of construction

details 25p. Add on rifle MASSIVE RANGE OF

kitonly £10-60. (All prices COMPONENTS

include V.A.T. and p&p). | Forinstance the capacitor section
in our catalogue includes non-
polarised electrolytics and our
resistor section includes even
1% tolerance types. Get our
fascinating catalogue now—you
won't regret it.

AUDIO MIXER

A superb stereo audio mixer. It can be equlpped
with up to 16 input modules of your choice and
its performance matches that of the very best
tape-recorders and hi-fi equipment. It meets the
requirements of professional recording studios.
FM radio statlons, concert balls and theatres.
Full construction details in our catalogue. A
component schedule is available on request.

ELECTRONIC ORGAN

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 gimmicks yet—(they're coming soon)
but we have got the most beautiful
sounds—you won't find them on any
organ less than twice our price. So get
our MESS0 series leaflets now! 65p buys
MICROPROCESSOR the three available so far.

Build a mini p with our microp or
kit. Features: 46 different instruction types:
256 bytes of read/write memory {more are easily
added) microprocessor can address up to 65,536
8 bit-bytes. Complete kit for use with teletype
etc (XBI1Y} £74-10.

20-key keyboard for use with above {in place of teletype)
{XB92A) £71-11. Both kits with detailed [nstruction books.
See our newsletters for details of additional RAM’s. tri-
state interfacing chips, number-cruncher and standard
cassette tape-recorder interface to store your programmes.
{All prices include V.A.T. and p&p.) .

Qur bi-monthly newsletter keeps you up to date with latest
guaranteed prices — our latest special offers ~
details of new projects and new lines. Send 30p
for the naxt sixissues (5p discount voucher with each copy).

POST THIS. COUPON NOW FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p

\\ Please rush me a copy of your 216 page catalogue
I enclose B0p, but understand that if | am not completel
satisfied | may return the catalogue to you within
14 days and have my 60p refunded immediately.

ADDRESS
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