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FHIHONASDIG electronics

L]
1-24
CDA4000AE 23
| coaworae 2%
CD4002AE 2%
| CDA400SAE £1.59
CDA007AE 23
CD400BAE £1.75
‘ CDA00PAE Use
CDA010AE Use
CD40T1AE 23p
CD4012AE 23
CD4013AE 69
CD40 4AE £1.75
CD401SAE £1.75
CD4016AE &9
CD4017AE £1.75
CDa018AE £2.51
CDADISAE 80p
CD4020AE £1.97
CD4021AE £1.75
CD4022AE £1.83
CD4023AE 23p
CD4024AE £1.26
CD4025AF 23
CD4026AE £2.79
CD4027AE 98p
CD4028AE £).53
CDAOPAE £1.12
CDA4030AE 71p
CD403SAE £1.75
CDA040AE £2.01
CD4042AE £1.49
CDA4049AE 89
CD4050AE 69p
CD40SIAE £2.78
CD4052AE £2.78
CD4056AE £2.12
CD4060AE £2.51
CDA06SAE £.13
CDAOSBAE 28p
CD4069AE 28p
CD4070AE 28p
CD4O7TAE 28p
CD4077AE 7p
CD40B1AE 28p
CD40B2AE 28p
CO408SAE £1.28
CO40B6AE £1.28
CD4093AE £1.56
CDAOIAE £2.95

L
_25-99.
19p

£1.46

SIEMENS LCDs

LIQUID CRYSTAL DISPLAY complete with [
socket and removoble reflective backing

Ref AN4132R 13mm choractec height
be directly driven by Nationot Semiconductors
Alam Clock chip MM5316. £13.99 @

PHOTO -DARLINGTON

\
A wsm
Z
Vceo: Vebo 25v, Vebo 8v
4 Veeo: Vebo 25v, VEBO Bv
ne 2500 1c 250 mA S IPel
1.C. SOCKETS.
| Duol-in-tine 1osh
| Pmeos 14 16 24 B 3% 40 8 10
ePicel3p 15p 1% 26p 30p 3% 4ép 3lp 359

L7707
0.3

L] L]
Ic:,w v 25-99 100 + 555 Bpindip)V  SSpe
LU 555 (10-99) 1 Blpe
15 7400 14p \2p 10p 556 (14 pindip) £1.29 »
15p 7401 14p 12p 10p
150 7402 14p 12p 10p 703 (RF/IF Amp) 59p
£1.06 7403 150 2% H0p 709 (8 pin dip) 38p
15p 7404 16p 13p Vlp 700 (TO-99) 45p
€7 7408 16p 13p ip 709 {14 pin dip) 3%p
7409 16p 13p 1p 710 (8 pin dip) 9p
7410 lép 13p p 710 (T0-99) 45p
15p 7413 29 240 20p 710 (14 pin dip) 44p
159 a7 27 2% 20p 711 (T0-99) S1p
p 7420 16p 13p p 71 {14 pin dip) 44p
£1.17 7427 7p 22%p 8p 720 (A.M, Rodio) £1.76
£1.17 7430 16p 13p Tp 723 (10-99) €1.09
7432 27 2 18p 723 (14 pin dip) 74p
£1.17 7437 27p 2ip 18 741 (8 pin dip 36p
£1.67 7441 75p 82p 50p 741 (10-99) 43p
53p 7442 85p 55p 43p 74 (14 36p
£1.31 7445 85p 71p 57 747 (14 pin dip) €104
£1.17 7447 #5p 83p &7p 748 ( 8 pin dip) 42p
£1.22 74478 95p 83p b7p 748 (T0-99) 51p
15p 7448 85p 71p 57p 748 (14 pin dip! 49p
84p 7470 0p 25p 20p 753(F.Mm. 1sr, I.F,) €1.08
15p 7472 25 2ip 17p
£1.86 7473 0p 25p 20p 75491 88 e
85p 7474 32 26p 21p 75492 £1.10 o
£1.02 7475 47p 9% 3lp
£1.41 7476 % 2p 21p Regulators 100 mA
47 7482 75p &2 50p 78105WC (T0-92)  60p ®
£1.17 7485 £1.30  £1.09 87p 78LI2WC (T0-92)  60p «
£1.34 7486 % 2%p 2ip 78LISWC (T0-92)  60p o
99 7489 £3.56 £2.80 £2.10
& 7490 49 40p 3% Regulators 100mA
asp 7491 &5p 55p 45p 7BLOSAWC (TBA625A)90p @
£1.85 7492 57p 46p 36p 7BLI2AWC (TBA625B)90p »
£1.85 7493 4sp 40p 3% 78LISAWC (TBA625C)90p ©
£1.4 7495 67p S5 45p
£1.67 74100 £1.08 8% 720 Regularors 500mA
750 74107 35p 28p 22 7BMOSHC £.35 o
195 74121 34p 280 23p 78 M12HC £1.35
19p 74122 47 3% 31p 78M15HC €1.35 o
19 74141 78 83p 53 TBMIGHC £1.35 o
19p 74145 68p s6p 48p 7BM24HC £1.35 o
a7 74154 €175 g£1.48 86p
19p 74174 £1.00 83p &7p Regulators 1A
19 74180 £1.06 88p 71p 7805KC (10-3)  €2.09 o
85p 74181 £3.20  £2.50 £1.90 7812KC (T0-3)  €2.09 o
85p 74192 £1.35  g£3.14 90p 7815KC (T0-3)  £2.09 o
£1.04 74193 £1.35  £).14 90p 7818KC (T0-3)  £2.09 o
£1.96 74196  £1.64 £1.34 99 7824KC (To-3)  £2.09
Regulators JA
7805UC (10-220) €1.72 o
7812UC (10-220) £1.72
7815UC (T0-2201 £1.72 o
7B18UC (10-220) £1.72 o
Can 7824UC (T0-220) £1.72 @
1CL8038 £3.52 o
NEW LED Linea: Cursors AV-1-0212 £6.93
eoch device contains 10 tight AY-1-5051 £1.44
emitting diodes in a 20pin duol- AY-5-1224 £3.95 o
in~line pockoge. ldeal for solid AY-5-3500 €6.59 »
state onalogue meters or dials AY-5-3507 €.59
Type 101 RED £2.26 @ AY-5-4007 £7.94 o
SPECIAL PURCHAS

e litronix
Hailon

90p;@ LiT747  €£1.9%@
0.6

NEW

Litronix Double Digit Displays
0.5"; Common Anode * 2 R/H
D.P.'s

DL721 gives * 1.9

DL727 gives 0.0. 10 9.9
Suitable for Clocks; tnstruments;
T.V. Chonnel § atac

Our Price £4.75 each . @

- NOTICE
012" '] ) 0.16 02 Postoge & Packing Charges
dio. |m\& dia. lens dio. lens TN —_——
i M09 N (MLED 450 \»\ With the recent inc sose ir
1+ 10+ 100+ 1+ 10+ 100 1= 10+ 100, | posal charges ond @ continving
Red lep 15 13pe 2p 24p 22p @ 1Bp - 16p 14p @ | LnCTe0se inpackaging costt 0.,"
Green 27 24 22p® 33 30p 27p e op p 25p @ | W€ Move beenfacedoreview
Orange 2p 24p 22p® 33p 30p p e Ip 27p 25 ::.::::I.m q
Yellow 34 31p pe 3 32p Vpe 3bp Ip I0p e | TGN o
' 1 - more will be post free.
Low Cost Red GaasP NEW Opro-isolators 2. AllU K. 'small package' “
Motorolo MLED 500 1LY (4N25 o TILIIG ocdecs[illgoltinylctassinary 0.6
in o 1092 pactoge 6 pin indusiry standord pockage 3. Minimum postoge & packing
25K Tsolotion oo e chaige will increase 1o 20p.

JDED

ltems marked witha @

include 8% VAT
Items unmarked include VAT at 25%

LINEAR

BHAC002 £3.01 MC1358 (CAJ065) £1.16

MC1375 €1.48
cazill £1.19
CA3045 £1.69 MC1455 (555T) 62
CA3046 88p MC1456CG £1.68
CA3053 59p MC1 458CPI 8p
CA065 £1.60 MC1468G £2.18 »
CA3075 £1.64 MCT495L £4.24
CA3078 £1.26 MC1 896G 9%6p
CA3080 59p
CA308) £1-86 MC3302P £1.50
CA3082 €186 MC3401P 74p
CA3089E (TDAT20022. 43
CAI097E £1.647 @  MFC4000B 87p
CA3I23E £1.76 MFC4060A 79 o
CAJ401E (LM3900)  68p MF C6030A 79 o
CA00E £1.44 MFC6040 %p

MF C4070 £1.66
17000 £5.34 »

MMS314 £4.80
L00STI (T0.3)  £1.46 &  MMS316 £9.99
03671 (T0.3)  £l.46 o
LO37TH (TO-3)  £1.46 &  MVRSV (T0-3) £1.45 o
1129 (SOT-32) 8pe  MVRI2V(T0-3) £1.45 e
L130 (SOT-32) 8Sp e MVRISV (T0-3) £1.45 o
1131 (SOT-32) 85 e

NE540L £1.25
LM301 T (T2-99) 65p NES46A £.16
LM301 § {E pin dip) 59p NES55V 7% e
WOIA TT0-99)  67p NES56 £1.29 o
WM3014 $ (8 pin dip) 599 NES60B €5.06
WA307 T TO-99)  59p NES61B £5.06
LM307 § (8pin dip) _ S7P NE5628 £5.06
LM308 T (T0-99) £1-96 NE563 £2.96
LM308 § (8 pin dip) 98P NES65N £2.63
LM308A T (T0-99) £7-92 NE566V £1.87
LM30BA $ (8 pin dip) NES67 £2.83

£6.90

LMIIK £2.34 o SLalaA £2.09
M339 £2.25 SL4ISA £2.75
LM370N £2.85 SL437D £7.50
LM371 £2,08 SL440 €2.84 o
WM372N £1.99
LM373N £2.99 SLSTOC £2.03
LM377N £2.71 SLETIC £2.03
M3s0 £1.25 sLsi2C £2.03
Lm3sh £1.85 SLE13C £4.31
wm3e2 £1.66 $L620C £3.06
Lm703 580 su21C £3,06

SL622C 57.62
Lm1820 £1.03p SLS23C £5.57
LM2111 £1.12p SL624C £2,84
LM3900 69 »  SL630C £1.87

SLA40C £3.75
MC1303L £1.84 SLS4IC £3.75
MC1306P 80p SL645C £3.75
mC1310P £2.39 SLESOC £9.85
MC1312 £2.42
MC1314 £4.13 SN75491N 8 o
MC1315 £4,62 SN75492N £1.10 o
MC1327 £1.12p
MC1330P 83p SN76001N (TAAG1Y) £1.82
MC339P £1.52 SN76003N £3.30
MC1350 s4p SN76013N £1,98
MC1351 88p SN76023N £1.98
MCI1352 88p SN76227N (MC1327) £1,89
MC1357 £1.52 SN76532N £1.88

Muswell Hill,

Dept. 2. 56. Fortis Green Road,
London. N10 3HN.
telephone: 01-883 3705

1C.’s

N
~
~.
COMMON COMMON
ANODE +ANODE
W S
Dec. Pr._ Dec. Pr.
RED DL707R DL707 DL701
GREEN  MANSY MANS52 MANS53
RED MAN7Z MAN72 MAN73
YELLOW MANS) MANB2 MAMNS3
ORANGE MAN3810 MAN3620 MAN3630
GPREEN  XANSI XANS52 =
RED XAN?1 XAN72 o
YELLOW  XANB! XANS2
GREEN  MAN4510 MAN4520 MAN4530
RED MAN4710 MAN4720 MAN4730
YELLOW MAN4810 MAN 4820 MAN4830
ORANGE MAN410 MAN 4620 MAN 4430
CA LH cA CC WM
Dec Pt - Dec Pt
2ED D747 DL746 D750

NOTE: MANA000 series pinouts ore )4 pin dil the some os MANSC,70 & 8C series

CALLERS WELCOME

ADVERT. No.1. of Series B.

SN76544N £1.81
SN76550-2 (TAAS50) B9p
SN76552-2 8lp
SNT6660N (TBA120) 75p
SNT76666N (CAI065) £1.12
TAA263 £1.50
TAA00 .16
TAA310A £1.87
TAA320 £1.44
TAA350 £2.43
TAA370 £3.45
TAASS50 7%
TAAS70 £2.74
TAA700 £5.03
TBA120S €1.25
TBA231 £€1.02
TBAZ81 (723) £2.5
T8A500Q £3.16
TBAS20Q £3.85
TBAS30Q £3.27
TBAS4Q £.72
TBAS50Q £5.29
TBAS0CQ £5.29
TBAS25A £1.03 »
TBA6258 £1.03 o
TBA625C £1.01 o
TRASS) £1.87
784720Q £2.79
TBA750Q £2.79
T8AB00 £1.11
TBABIOS €1.24
TBABICAS €1.24
TBAB20 86p
TBA920Q £4.71
T84990Q €4
TCA270Q £5.24
TCA760 £2.16
TCABOOQ £7.24
TCAB308 £1.04
1CA940 £2.25
TDA1054 £1.50
TDA1200 £2.43
TDA1405 80pe
TDA1412 Ope
TDA1415 Wpe
TDA2010 £3.00
TDA2020 £3.75
ULN21TIA £l
ZN44 £1.26
Minitron Filament Display
bi-Jirectional 0.36"
3J015F 09 L/H d.pr.
015G -1 €1.08 @

COMMON Our
CATHODE Price
R/H

Dec. Pr.

DL704 £1.820
MANS54 £1.820
MAN74 £1.82e
MANB4 £1.82e
MAN3640 £1.820
XANS4 £l.490
XAN7 ¢ fl. e
XANB4 £ 400
MAN4540 £2.32e
MAN47 40 £2. e
MAN4840 £2.32e
MAN4640 €2.32¢
¢.C.

-1

DL7# Q2 Qe
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CONSTRUCTIONAL PROJECTS
P.E. ENGINE ANALYSER by D. Haley

Provides most of the needs for the economy minded motorist 796
DIGITAL WRISTWATCH

Assembling the Sabchron L.E.D. wristwatch 802
ENVELOPE SHAPER by E. F. Flint ’

A simple-to-build shaper with full ADSR facilities 810
CONSTANT CURRENT LOAD

A loading unit for power units and amplifiers 825
LIGHT MODULATION UNIT by S. R. Beeching

A two-channel sound to light effects system 828

GENERAL FEATURES
SEMICONDUCTOR UPDATE by D. W. Coles

A review of interesting devices ’ 812
MICROPROCESSORS—1 by V. E. Yates g
A detailed look into this important new technology 816

INGENUITY UNLIMITED
Car Alarm—Simple Timer—Pulse Generator—Frequency Doubler—
VCO Circuit—Short Circuit Protection—Signal Indicator with Memory 834

NEWS AND COMMENT
EDITORIAL—Micro Master Minds 795

NEWS BRIEFS .
A Stitch In Time—TV Innovations—Going Dutch—Talking to Computers—

Solar Cells—British Instrumentation 806, 843
SPACEWATCH by Frank W. Hyde

Earthquakes—Soviet Activities 809
INTERNAVEX '75

Some of the highlights of this years Audio/Visual show 815
APRS '75

A report on the Association of Professional Recording Studios exhibition 821
BOOK REVIEWS

Selected new books we have received 823,832
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 833
PATENTS REVIEW

Looking at Car Mirror Defrosting and a Rescue Transmitter/Receiver 841
READOUT

A selection of readers’ letters 842

FREE ENTRY COMPETITION

HOW INVENTIVE ARE YOU?
Your last chance to win a Big Cash Prize 822

SPECIAL FREE DATA SHEET INSIDE THIS ISSUE
LINEAR I.C. IDENTICHART
At-a-glance functional equivalents of linear i.c.s.

Our November issue will be published on Friday, October 10, 1975
(for details of contents see page 824)

© IPC Magazines Limited 1975. Copyright in ali drawings, photographs and articles published in PRACTICAL
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We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press.
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THE B.D.2 TURNTABLE ASSEMBLY

The Famous B.D.2 belt drive turntable with press button speed
change has now been developed to feature a newly designed mat
and brushed aluminium: trim, and the perspex cover has an
easy ‘hinged-on, hinged-off’ movement. The 8.D.2 is available as
a chassis unit or spring mounted on a wood plinth.

B.D.]| TURNTABLE KIT

The B.D.! well known for its superb performance and quality is available in kit

form. Construction is simplicity itself with no soldering required. Now it’s so

easy to own the best.

Contact your dealer for information or send a stamp for brochure.

A. R. SUGDEN & CO. (ENGINEERS) LTD

Atlas Mill Road, Brighouse HD6 1ER Telephone: Brighouse (04847) 2142. Telegrams and cables: Connoiseur, Brighouse

cnommrears

4iin x 3iin METER.
SO0uA or 100uA, £3-85. |3p P.&P.

30uA,

42 x 42mm meters 100uA, 500uA,
ImA, 500mA, £2:76. 11p P, & P.

60 X 45mm meters 50uA, 100uA,
500uA and ImA VU meter, £2-92.
lip P. & P.

Edgewise meters 90mm X 34mm
ImA, £3:40. 13p P. & P.

MULTI-
AP METER
TAPE S wag
1
RECORDER Model ITI-2
LEVEL .‘ 20,000 ohm/
METER p volt, £6-90.
165p P. & P.
500uA, 70p. 10p P. & P. i
CARDIOID
DYNAMIC e
MICROPHONE Z *J? % y
e 20
Model UD-I130. Fre- 3 WATT STEREO (I} i)
quency response 50
15,000¢/s. Impedance PER CHANNEL
Dual 50K and 600 ohms, AMPLIFIER
£7-40. 3p P. & P. £4:30. 124pP. & P.
All above prices include V.A.T. LARGE S.A.E. for List No. I,

Special prices for quantity quoted on request.

M. DZIUBAS

158 Bradshawgate « Bolton « Lancs. BL2 IBA

774

ENGINEERS

YOURSELF FORA

BETTER JOB -~ MORE PAY!

This helpful guide to success should be
read by every ambitious engineer
Send for this helpful 76 page FREE book

Do you unnl promonon & better job.
higher pay” New Opportunities” shows
you how 1o get them through a low-cost
home study course These are no books to
buy and you can pay-as-you-feasn

now No obligation and nobody will call on
you It couid be the best thing you ever did

W@ ECUT OUT THIS COUPON IR Tl BN BN

No?

tenance and Repairs

SEJ. Tel: 01828 2721,
NAME {8lock Capitals Pleass)

Practical Radio und O  Radio Amateurs O  General Electrical
Electronics (Tech- Practical TV a Engineering

natron) Colour Television O Society of Engineers 0O
Electrony  Engineer- O Servicing {Electrical Engineer-
ing Computer Electronics O jp

Television Mainten- O € & G. LI Radio TV O Electnical Installations 0O
ance and Servicing S)crvlcmg cert . and Wiring

Genersl Radio and O [0St ‘,‘n"’d"cﬂ;sfz:;’:' C. & G. Electrical
INAELSinesne C & G Elcical 0 TYechnicians (Pnmary)
Radio Servicing. Main- O gngineering Practise C. & G Telcom O

1o ALDERMASTON COLLEGE 2eauing n67 4pr

Also at our London Advisory Office, & Fore St. Avenue, Moorgate, London EC2Y

CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of Intevest. Post Lo the address below.

C. & G. Radio. TV &
Electronics. Mechanics

o C. & G. Ll Invalla- O
tions and Wiring

munications

ADDRESS

Oihar subjects

POSTCS0E
ge

Accredites by CA.C.C.

BRITISH INST

Member of AB.C.C

TE OF ENGINEERING TECHNOLOGY

Practical Electronics

October 1975



ORDER DIRECT FROM THE U.S. AND SAVE

SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL — POSTAGE PAID

10%Offonordersover£10
15%Offonordersover£50
20% Offonorders over £100

9 DIGIT LED DISPLAY — FNA37
On mulliplexed substrate, comm. ca~
thode compatable with all 8 digit
calculator chips, 7 segment right hand
decimal, red with clear magnifying fens,

s A2 character, 440 4 MA, 1.8Y lyp 2 x

. T4 % /W high £1.95

NINE DIGIT SPERARY

GAS DISCHARGE DISPLAY
SP-425-09 1.25" x 3” overall — 25"
digits — connecls lo 18 Jead edge
connector — hi voltage — prime
quality 98p

8038 FUNCTHONL .
GENERATOR -
Voltage Conlrolled Oscillator Sine,
Square, Triangular Outpul 16 Pin
Dip £2-15
TIMERS
555 General purpose timer 8 pin DIP
3664 Dual 555.DIP
322 Operates from unregulaied

4.5 o 30V supply

OCTOBER SPECIALS

POCKET CALCULATOR KIT

5 function plus constant -
addressable memory with
individuai recali — 8 digil
display plus overflow

baitery saver — uses standard
or rechargeable batteries — all
necessary parts in ready 1o
assemble form — instructions
included

CALC. XIT WITH BATTERIES
MEMORIES

2102:2 1024 bit N channel static RAM for use with
8008 CPU £2-73p

740, DIP
7473 DIP
78175 DIP

19p
p

7448 74150 £0 5P

VOLTAGE

REGULATORS
MK TO3 79
T3 %
TO-20  69p

£10

340K
3401

5

MMS261 1024 bit fully decoded dynamic random 54
access memory 18 pin DIP £1-50

MM 3203 2048 bit static read only memory. Electri-
I5p cally programmable YV erasable £6-90
&9p

LINEAR
CIRCUITS

256 bit RAM MOS

1024 bit RAM MOS

2048 bit erasable PROM
1024 bit RAM Low Power
64 bit RAM TTL
Programmable ROM

Pos V Reg (super 723)

Hi Pect Op Amp
CA LCULATOR Volt follower
Neg V Reg
Pos V Re.
& CLOCK CHIPS w/data N tupen 71l
& Micro Pwr Op Amp mDIP TO-5 60
7445 75 4 5001 12 DIG 4 funct fix dec £146p 309K SV 1A regulator T0-3 91
e B AN ZE RSO 74200 290 5002 Same a5 5001 exc biry pwr 1.95 310V Follower Op Amp TO5mDIP 65
7447 80 74145 75 5005 12 DIG 4 funct w/mem 2.42 mn Hi perf V Comp mDIP TO-5 58
MM5725 8 DIG 4 funct chain & dec 110 g;g nv S%eedsD;aggo‘rgp %I)PJ ;;
MM5736 18 puni 6 DIG 4 funct 242 eg Reg 5.2, 12, -

LOW POWER MM5738 8DIG 5 funct K & Mem 242 322 Precision Timer b &0
74100 £0-16p 74151 £0 16D 74090 £0 939 MM5739 9 DIG 4 funct (btry sur) 292 kL Quad Op Amp otp w7
74002 16 7aL55 18 74091 80 MM5311 28 pin BCD 6 dvg mux 242 339 Quad Comparator DiP 92
74003 16 741 18 74093 89 MM5312 24 pin 1 pps BCD 4 dig mux 194 30K Mos Vreg(5,6.8,12.15. 1, 120
74104 18 7872 22 74095 89 MM5313 28 pin 1 pps BCD 6 dig mux 242 18, 24 H E
74L06 18 74073 38 741,98 1.53 MMS314 24 pin 6 dig mux 242 3407 Pos Volt Reg
7aL10 16 74174 E 780164 153 MMS316 40 pia alarm 4 dig 242 (6V-8Y-12V.15V-18V.24V)  T0D-220 107
74020 16 74078 a4 780165 153 370 AGC/Squelch AMPL TO50r0IP 65
74130 16 74085 85 372 AF-IF Strip detector pie aa
74082 89 74086 38 376 Pos. V Req mDIP 33

LED & 3717 2w Stereo amp oip 147
380 2w Audio Am DIP 81
HIGH SPEED OPTO ISOLATOR 3808 6w Audio amp mDIP 69
7400 £096p 7aH21 £0 16P 74H55 £0 20P 381 Lo Nowse Dual preamp DIP 98
7401 6 7aH22 18 JaMe0 21 382 Lo Noise Dual preamp DIP 98
74H04 16 74H30 18 7aM61 21 MV108 Red 70 18 £014p e Prec V Reg DIFs ot
74H08 16 74H80 16 7aM62 20 MV50 Axial teads 8 i Timer P a8
J4H10 16 74H50 16 7aM78 32 V5020 Jumbo Vis. Red (Red Domel 18 — Phase Locked Loop - 194
7aH11 16 74H52 18 Jumbo Vis Red (Clear Dome) 18 62 Phase Locked Loop owe 1.94
7aM20 16 7aM53 20 ME4 Infra red ditf, dome 18 565 Phase Locked Loop o 120
g =R o R

MAN ha num 32" -

8000 SERIES g RehRne i 709 Operational AMPL oIP 27
8091 £ 0 33p €214 £0.93p 8811 £0-38p MAN 5 Green 7 seq. .270" 162 ;]? moae?'vw C%"m g:: 21
8092 33 8220 a3 8812 60 MAN & 6"'high solid seq, 381 Al Vg erence Colpgy o <5
8095 7% 8230 142 8822 142 MAN 7 Red 7 seg. .270" 74 e I — e s
8121 49 8520 71 8830 142 MAN 8 Yellow 7 seg. .270" 217 7a1 c“" s P DIP T0.5
8123 88 8551 91 8831 142 MAN 64 4" high solid seq. 2.45 o o DIP e 108 e
8130 120 8562 137 8836 27 MAN 66 6'"high spaced seg 256 Zy D loa Dip or TO- A
sz00 142 et 3 8880 73 mMCT2 Optoiso transistor 38 N4 Fo Mot Stereo Demod  DIP F

1307 FM Mulpx Stereo Demod  DIP 45

1358 Duat Comp Op Amp mDIP 38

9000 SERIES LH2111  Dual LM 211V Comp DIP 107
Audio preamp DIP 24

900z £0.21P 9309 £0.49P 9601 £0 54P 3900 Quad Amphfier oe 33
9301 63 9312 49 9602 49 7524 Core Mem Sense AMPL o 1’04
7534 Core Mem Sense Amp Dip 142

8864 9DIG Led Cath Drvr DIP 137

75451 Dual Perepherat Driver mDIP 21

75452 Dual Peripheral Driver mDIP 21

75453 (351) Dual Periph. Driver  mDIP 21

75431 Quad Seq Driver for LED  DIP 50

Hex Digit Oriver oiP

74c74  £0.63P 74C162  £1.78P

74C02 74076 93 74C163 178
74C04 a 74C107 82 74C164 192 RCA EQUIVALENT
74c08 41 7aC151 159 74C173 159 CD4001..0 31 p CD4013£0 66 P D023 8001 incl .

= uded wi rder on request.
74C10 36 74C154 192 74C19% 165 Coa00s " a7 DR e Mats ot Data inc ed llh.o e eques
74C20 36 74C157 120 B0C9S 82 CD4010 47 CDA017 162 CD4027 74 Add 20p ea. if item is priced below 50p
74c42 118 74C60 178 80C97 82 cDaon1 N CD4019 74 CDa030 52 ea. Add 40p ea. if item is not ordered
74C73 85  74C161 178 cpao12 31 R 0l e o 8 p ea. .

The prices as listed are in British pounds and pence. Send bank cheque or
personal cheque with order. If international postal money order is used, send
receipt with order. Minimum order £2-50p.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O.BOX 1708 MONTEREY, CA. 93940 USA
PHONE - (408) 659-3171

The above prices do not include any taxes leviable by a purchaser’'s country of res:dence
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Enough books are
written about crime,
this one stopsit.

Outside it's a book. Inside it's an ingenious
ultrasonic burglar alarm from Heathkit. The GD-39.

A complete kit that can be assembled in only a few
enjoyable hours, with the help of a very easy to follow
instruction manual. )

The GD-39 works by transmitting a silent, ultrasonic
signal throughout the room. And continuously monitoring
it.Any movement made by an intruder in the room will
then automatically produce a change in the signal.

Which triggers off a lamp and, thirty seconds later,a
remote buzzer, that just you hear, or a loud bell.

Enough to scare the living daylights out of a burglar.

For more details,and a bookful of other ideas, just
post the coupon now for your Heathkit catalogue.

Or.if youTe in London or Gloucester, call in and see us.
The London Heathkit Centre is at 233 Tottenham Court
Road. The Gloucester showroom is next to our factory in
Bristol Road.

Heath (Gloucester) Limited,
Dept. I’E-105, Bristol Road.,
Gloucester GL2 6EE.

Tel: (0452) 29451.

The GD-39
Ultrasonic Burglar Alarm

rT——-——————————————

o: Heath (Gloucester) Limited, Dept. PE-105.Gloucester -:

GL2 6EE. Please send me a Heathkit

catalogue Tenclose a 10p stamp for postage. JEISTEtagry

Name
Address__ ~ -

=== Postcode__

L------—----

776

B. BAMBER ELECTRONICS

5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday-Saturday

ALL BELOW—ADD.25% VAT

TV ptugs, metai type, & for 50p.
TV sockets, metal type. 5 for 50p.
TV line connectors {back-to-back socket),

5 for 50p. ¥ Voltage controlied by external 5k pot
Mixed eleclroiytics. large bag. £1. Size 74 x x 2{in (less Sk(1 pot), £5
©C200 transistors. 6 for 50p. each.
BSYJYS5A transistors, 6 for 50p. THREE-TURN WIRE-WOUND POTS, 5k,
PNP audio type TOS transistors, 12 for 25p. for above. 75p each.
IF cans tin square. suitable for rewind, MAINS TRANSFORMERS

ALL BELOW—ADD 8% VAT
VARIABLE STABILISED PSU, solid-state
240V a.c. Input., output 0-24V d.c. at
500mA, +32V d.c. at approx. SOmA.

DIGN“S’:’?AD*ER SDCKETS (2-pin) ¢ for 30 All 240V input. voltages quoted approx.
-pin) 4 for - MS. (Pl t h
HIGH QUALITY SPEA| Egs, 83 x S?n Emgms‘q_e)ase CPI0 B B0, (Gl il

elliptical, only 2in deep. inverse magnet, TYPE 10/2. 10-0-10V at 2A. £1-50 each.

4 ohms. rated up to 10W, £1-50 each, or  TYPE 18/2, 18V at 2A, £1-65 each.

2 for £2-75 (qty. discount available). TYPE 28,4, 28V at 4A + 125V at 500mA, £4.
TYPE 63/1. 6:3V at 1A, 85p each or 2 for

£1-50.

TYPE 129. 400V at 20mA + 200V at 10mA +
63V at 500mA, £1:25.

TYPE 72703, 400V at 10mA + 200V al 5mA +
63V at 400mA, £1-25.

TYPE 70462, 250-0-250V at 80mA + 6-3V at

ALL BELOW—ADD 8% VAT
Black plastic knobs, {In dla.. }in spindle,
4 for 50p.
Rlnsg magnets. 7mm outside dla.. 20 for

Pp.
Large box of P.C. Boards, containin 2A, £1-75.
Snsiaiors 1.C 5, mpols. (esistors, RADIOSPARES S00W AUTO  TRANS.
FORMERS.  100-110-130-200-220-240~
250V tapped input and output. step-up
or step-down facility, ex-new equip. £6.

CURLY LEADS, 4 core telephone type.

LES Lamps, 24V _1:2w, 10 for 40p. 2 tor 20p.

3 Switch Push Button Units (3 x 2 pole. TRANSISTOR HEATSINKS, to take 2 X
2 way), min. push-push switches, {in TO18 transistors, screw In clampas. block
dia. buttons, mounted on one unit, 40p. size t x y X }in. wtth holes for mount-

Perspax coil formers, 1}in x {in dia.. 5 for ing, 3 for 50p.
25p. LARGE OIE CAST BOXES {brand new

Turret tags. +in dia.. 25p pack 1TT) 104 64 x 2}in, £2 each

Rotary switches. min. 4 pole 2-way, 2 for  25-way ISEP PLUGS AND SOCKETS. 40p
50p. set (1 plug + 1 skt.).

Rotary switches 9-way 4-pMe (separate
wafers, plastic) tin spindie, 40p eacl
5 for 30p. Heatsinks {Approx. 3in x 4in 2in high).

Muilard tubular ceramic trimmers, 1-18uF 12 fins (drilled for 1 x TO3 transistor)
6 for 50p (as featured In Rad. Comm brand new, 45p each
Jan. p. 25). PC board withdrawal handles. mixed cols.

I.C.'s, some coded. 14DIL type, untested. 8 for 50p.
mixed. 20 for 25p. Solder. 20SWG, 60/40 alloy. approx. 9yds.

Miniature slider switches, 2 pole, 2-way,
5 tor 50p.

capacitors, etc. {not unknown com-
puter rubbish), £3 per box.

1tin polythene chassis mounting fuse-
holders, 6 for 30p.

Telephone type earpiece insert, 50p.
Reeds (for reed relays) single-pole make,

25p.
TOS3 translistor insulator sets, 10 for 50p.

TERMS OF BUSINESS: CASH WITH ORDER (minimum order £1) POST FREE (UK ONLY).
PLEASE ADD VAT AS SHOWN

Export enquiries welcome. Callers weicome. Tues. to Sat.

Please enclose S.A.E. with ALL enquiries.

| BURNELE )

] o0

soothes

and heals
minor
burns

Burneze unique aerosol first aid
cools instantly. contains a

fast-acting local anaesthetic

plus antihistamine to control
swelling. It deals with the

lingering pain of a minor burn or
scald and reduces the chance

of a blister.

From Boots and other chemists. S. A E
to Potter & Clarke, Croydon CR9 3LP,
for intriguing leaflet
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I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

BASS

Tape o.p

Halt HY5 . Half HY5
T L‘i
'
] TREBLE
)
|
v VOLUME

Stereo.Mono switch
-V +¥

I -
PSUS50

Ov

BALANCE

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREQ SHOWN

|
i
]
i

The HY5 is a complete mono hybrid preamplifier. 1deally
suited for both mono and sterso applications. Internally
the device consists of two high quality amplitiers—the
first contains frequency equalisation and galn correction.
while the second caters for tone controt and balance

TECHNICAL SPECIFICATION
Inputs: Magnetic Plck-up 3mV RIAA; Ceramic Pick-up
30mV: Microphone 10mV; Tuner 100mV; Auxlllary 3-100mV;
Input/impedance 47k} at 1kHz. Outpute: Tape 100mV:
Main output 0db (0-775V AMS). Actlve Tone Controls:
Treble +12db at 10kHz; Bass = 12db at 100Hz. Distortlon:
0-5% at 1kHz. Signal/Nolse Ratio: 68db. Overload Cape-
bliity: 40db on most sensitive input. Supply Voltage:
+16-25V.
PRICE £4-75 AT
P. & P. free

The HYS0 is a complete solld state hybrid Hi-Fi amplifier
incorporating its own high conductivity heatsink her-
meticaily sealed in black epoxy resin Only flve connections
are provided. input. output, power lines and earth.

TECHNICAL SPECIFICATION
Output Power: 25W RMS into 8(). Load Impedance:
4-160). tnput Sensitlvity: 0db (0-775V RMS). Input
Impedance: 47k(). Dlstortion: Less than 0-1% at 25W
typicalty 0-05%. Slignal/Noise Rstio: Better than 75db.
Frequency Response: 10Hz-50kHz + 3db. Supply Voitage:
=25V. Size: 105 x 50 x 25mm.
PRI E £ ,20 +£1-55 VAT
P. & P. tree

The PSUS0 incorporates a specially designed transformer
and can be used for sither mono or stereo systems

TECHNICAL SPECIFICATIONS

Output voitage: = 25V. inputvoltage: 210-240V. Size: L.70

PRICE £6-25
TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

D.90, H.60mm

+£1-
P. &

56 VAT
P. free

I.L.P. Electronics Ltd.

Crossland House,
Nackington, Canterbury,
Kent CT4 7AD.

Tel. (0227) 63218

Please Supply ...........

Total Purchase Price .. .
| Enclose Cheque [ Postal Orders 0 Money Order (]
Please debit my Access account [J Barclaycard account (J

Account number
Name and Address
Slgnature

Practical Electronics October 1975
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VANL 4ADI0 ANL DIO Ax:  RADIQ AND”'.
;%105&2 ELEVISION ELEVISIG:  TELEVISION
~— ERVICING SERVICING.  SERVICING

- —_——

Essential data for over 1500
popular models

With this vast 6-volume library at your fingertips you
have all the necessary servicing data you need covering
almost every popular model from 1969 to the very latest
on the market today. And not only radio and TV but
stereograms, record players and tape recorders t0o0.
Much of the earlier information on this equipment is
quite unobtainable elsewhere and Radio & TV Servicing
is now the only available source of technical data. The
1975 edition. now ready. brings the library right up-to-
date with abstracts from manufacturers’ service
bulletins issued during the past year. Radio & TV
Servicing is the only work of its kind—a money-spinner
that no service engineer should be without.

Purnel Book Services Lid.
fleg London 958963

49 Poland St Landon w 1

Practical Electronics October 1975




Speedier, more efficient servicing
means increased turnover .

This library is a gold-mine of technical
information. Six hard-bound volumes
giving vital data on more than 1500
models of Television (colour and mono),
Radios, Car Radios, Stereograms, Record
Players and Tape Recorders. More than
4300 pages clearly display thousands of
circuits, printed panel diagrams, compo-
nent layout diagrams, waveform graphs,
block diagrams, etc. Over 800 pages,
devoted entirely to Colour TV, include
installation instructions, new term expla-
nations, purity adjustments, colour
balance, static convergence and a wealth
of invaluable information. Here, in fact, is
all the data you need for efficient and
speedy repair work.

Your Guarantee

Sending for these valuable books, even
though you also enclose your remittance,
commits you to nothing. Unless you are
absolutely satisfied you are perfectly free
to return the set and if you do so within
10 days of receipt your money will be
refunded in full and without question.
How to get your 6-volume set

11, with the appropriate remittance to:
Purnell Book Services Ltd.,

3*714'7 éza

'al ﬁp Asp
s
7
7“., \c,,@,,'sa
/t’% R10g €9,
iz &ls
&
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Detach the Order Form below and send

Box 20, Abingdon, Oxon, OX14 4HE

The
only work
of its kind
anywhere

Makes of Colour TV include:
Alba. Baird. Bangand Olufsen. B.R.C., Bush, Decca.Dynatron, Ekco, Ferguson,
Ferranti, G.E.C., Invicta, H.M.V.. Marconiphone, |.T.T./K.B., Masteradio,
Murphy, Phiips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer Elec-
tronics, Korting, R.G.D., Sony, Telefunken.

All these makes of Mono TV, Radios, Car Radios.

Stereograms, Record Players, Tape Recorders:

Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C..
Bush, Cossor, Crown, Dansette, Decca, Defiant, Dulct, Dynatron, Eddystone,
Ekco. Ehzabethan, Ferguson, Ferrant, Fidelity, G.E.C., Grundig, Hacker,
Halcyon, H.M.V., Hitachi, Invicta, |.T.T./K.B., JugoElektra, Klinger, Loewe
Opta, Marconiphone, Masteradio, Monogram, Murphy, National, Nwico,
Perdio, Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette,
R.G.D., Roberts’ Radio, Robux, Sanyo, Sharp Sobell, Sony, Standard, S.T.C.,
Stella, Stereosound, Telefunken, Teletron, Ultra, Unitra, Van Der Molen, World
Radio, Thorn Consumer Electronics, Elpico, Rigonda (USSR); Waltham,

Plus such developments as:

Stereo Multiplex Transmission — Phase Locked Loop Stereo Decoding -
Dynamic Noise Limiting — Adoption of Integrated Circuits in Receiver Design
- Thyristor Power Supplies — Silicon Controlled Switch Timebases — Sony
Trinitron Systems — Modifications to Circuitry and Fault-Finding Tips.

To: Purneli Book Services, P.O. Box 20, Abingdon, Oxon OX144HE
Please send me the 6-volume set of RADIO & TV SERVICING for which
crossed and made

| enclose cheque/P O No
payable to Purnelt Book Services Ltd.
for the full cash price of £31.76

appropriate

for £9.25 deposit to be followed by 6 successive D
monthly payments of £4 00 (total £33.25) box

tick

| understand that unless | am entirely satisfied | may return the volumes
in good condition within 10 days and my money will be refunded in full
BLOCK LETTERS PLEASE

Name

Address

'

TRADE APPLICATION (To be accompanied by Trade QOrder)

Please supply 6-volume set(s) of RADIO & TV SERVICING at
£31.25 per set. (Credit 30 days)

BLOCK LETTERS PLEASE

Name

Company

Signature

IMPORTANT : Individual volumes are available on application.

057

Please return entire form. Available U.K. only

779 /




<>CHINAGLIA
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TRADE ENQUIRIES WELCOMED

MINOR

33 RANGES
20kQ/V d.c.
4kQ/V a.c.

PRICE £19-00 inc. VAT (P. & P. 80p)

PROFESSIONAL QUALITY
TEST EQUIPMENT

WITH

® ROBUST CLASS 1'5 PRECISION MOVEMENT
@® ACCURACY 2-5% D.C. AND 3-5% A.C.

@® 12 MONTH GUARANTEE

@ SELF-POWERED AND POCKET-SIZED

©® OPTIONAL 30kV D.C. PROBE -

PROBE £9-50

For details of this and the many other exciting
instruments in the Chinaglia range, including
multimeters, component measuring, automotive
and eledtronic instruments please write or
telephone:

CHINAGLIA

U K I-'I' 19 Mulberry Walk, London
oI\ SW36DZ Tel: 01-3521897

CLOCK COMPONENTS Z&Seissume

6 DIGIT ALARM CLOCK KiT—all components except for case to build clock with
bleep alarm, snooze function, intensity control, 0-3in LEDs £19-88
*QUARTZ CRYSTAL TIMEBASE—suitable for any digital clock. 32-768kHz Min. Xut—
high accuracy/stability for clock or watch

*CRYSTAL TIMEBASE KIT—will provide stable 50Hz for clock ICs giving tlme
accurate to within a few seconds a month: contains PCB. 32-768kHz Xtal, 3CMOS ICs,
trimmer, Cs. Rs, IC sockets, tull instructions £6-40
DL704E 0-3in Red Common Clthoda 7 ugmant LED display only lSp
FND500 0-5in Red CC LED, £1-50 MANIM 0-13in Rad CC LED

*DL707 0-3in Red CA LED £1-70 *DL747 0-6in Red CA LED £2- 45
MKS50253 4 or 6 digit 12 or 24 hr format alarm clock IC with snooze £5-60
*MMS5314 4/6 digit clock IC £4-44 AY51224 4 digit clock IC £4-25
*SOLDERCON IC PIN SOCKETS

The sensible method for lowest cost sockets for ICs, displays. CMOS, TTL (nylon
supports available if required; samples enclosed with any pin order). Strip of 100
pins for 50p; 400 for £2; 1,000 for £4; 3,000 for £10-50.

*L 81 Sockets (Soldercon pins with nylon supports) 24, 28 and 40 pin, 30p each

RCA CMOS PRICES ARE DOWN

Widest stock range in UK—at the new manutfacturers one-off prices

3 £ 3 £ 3

CD400C  0-17 CD4021 0-83 7.47 CD4057 20-35 CD4082 0-18
CD4001  0-17 CD4022  0-79 0-88 CD4059 10-84 CD4085 0-57
CD4002  0-17 CD4023  0-17 0-69 CD4060 0-92 CD4086 0-57
CD4006  0-97 CD4024  0-64 0-69 CD4061 16-43 CD4033 0-68
CD4007  0-17 CD4025  0-17 0-83 CD4062 7:33 CD4095 0-86
CD4008  0-79 CD4026  1-42 0-77 CD4063  0:90 CD409% 0-86
CD400S  0-46 0-46 1.15 CD4066 0-58 CD4099  1-50
CD4010  0-46 0-74 1-10 CD4068 0-18 CD4501 0-32
CD401t  0-17 0-94 0-74 CD4069 0-18 CD4502 1-02
CD4012  0-17 0-46 0-46 CD4070 0-18 CD4508 4-20
CD4013  0-46 1-81 0-46 CD4071 018 CD4510 1-26
CD4014  0-83 0-88 0-46 CD4072 018 CD4511  1-95
CD40t5  0-83 1-14 0-77 CD4073  0-18 CD4518  1-03
CD40t6  0-46 7-83 0-77 CD4075 0-18 CD4520 1-03
CD4017  0-83 0-97 0-77 CD4076 1-27 CD4532 1-18
CD4018 ~ 0-83 7-47 n-os CD4077  0-18 CD4555 0-74
CD4019  0-46 0-78 CD4078  0-18 CD4585 1.4
04020 0-92 0-88 1 u CD4081  0-18

CD4038

RCA 1975 CMOS Databook: Pin-Quts, 400 pages
applications and use, £2-30 (no VAT) plus 37p P. & P
ADD VAT at 8% (higher rate does not apply to any o' above}, 15p P. & P. on orders
under £3 (despatch is st class post BY RETURN!}. Price List sent FREE with any
order, or on request La S.A.E. helps). Official orders welcomed (written or phonsd)r

Universities, Polytechnics, Government, Companies, etc. Export orders (no VAT)
add 35p (Europe). 70p (overseas) for air mail P. & P

SINTEL

53b Aston Street. Oxford Tel. 0865 43203

of data, 200 pages of circuits,
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AELAY UNIT BARGAIN PACKS

Trme rotave, most wiraf oaeh 3 sete tla.con. | 12BC107 £1-20 25 INADO1  £1.20
tacts. 4 resd relays + coiis, ts. resistors. 14 8C108  £1-20 22 1N4002 £1-20
capacitors. 12BH7 valve, various diodes, tag 12 8C109 £1-20 20 IN4003 £1-20
Tk Gl I (I G 15BC148  £1-20 18 1NADO4 £1-20
PC ETCHING KIT MK. I} 128C149 £1-20 16 IN40O5 €£1-20
Gag ‘board. DALG, ot resist pon abratwe | 12BCIS7 €120 14 INADOE  £1.20
cleaner etching dish and inatructions. Now 128C158  £1-20 12 1N4007 £1-20
also includes 2 ministure drill bits. £3-50. 128C159 €1-20 40 IN4148  £1-20
7Ib BARGAIN PARCELS N 22N2646  £1-20  32N3055 £1-20
of new = ;o."-“":l"'r; 108C328 £1-20 128C548 £1-20

l-o Iolda of odds and 12B8F194 £1-20  128F195 £1-20

sndl Contents aiways changing. Only £3. 78F173 ©1-20 §BF181  £1-20

COMPUTER PANELS

Lnr o Tunm‘ aiways available. 3ib asstd.
£2-05; 561b £15. Pack with about 500

componenn inc. at least 50 tranmistors £1.

FERRIC CHLORIDE

Anhydrous technical q:;lulll in 1ib double

All full spec. marked components.

COMPUTER TAPE STATION
4in 7 track deck and electronics in 5ft

sealed packs. 1Ib 80p; -80; 10Ib £4-85; cabinet, £80 plus VAT and carr.
100ib £35. CTE ,
TRANSFORMERS g LR

All mains primaries. 6-0-6V at 100mA 85p;
9-0-8V 100mA 90p; 12-0-12V 100mA #5p.
24-0-24v 500mA £1-95. 1A multitapped to
give 3, 4,568, 8 10,12, 15,18, 20, 24 or 30V,
also 12-0-12 or 15-0-15 £3. 2A version £4-40.
17V 1A £1.80; 8

b-miniature

metres of multi-coloured hook-|
flex (40 x 2m lengths} ONLY £1.20.

Grommet mixture. Over 150 Grommets.
All shapes and sizes 45p.

VAT at 8% or 25%
Surplus
wanted for cash. SAE
enquiries.

la -apprq riate.

for list or

Ciearance of our store at TOWER
WHARF, RAYMOND STREET, CHESTER,

wili begin mid-September. Over 50 tons
to dispose of.

GREENWELD (PE10)

51 Shirley Park Road, Southamp-
ton, 801 4FX. Tel. (0703) 772501.

Also callers at 21 Deptford Broad-
way, SE8. Tel. 01-692 2009, and
38 Lower Addiscombe Road,

Croydon. Tel. 01-688 2950.

10 + 28p; 25 + 23p; 100 + 21p; 250 + 20p.

585 TIMERS
SPECIAL OFFER' 10 for £4-50.
76013ND 3 watt I.C. only £1-20.

RESISTORS AND CAPACITORS

asstd. cubon resistors £1-40. 250 Hi-stabs
1,2, 5%, . ¢, tW £1-35. 100 Wirewounds. 2W
to 15W £2. 200 ceramic, mica, etc. caps £1- 10
100 C280 potyesters. 0-01-0-47 £1-30. 200 mi

. but m-mly ., 90 only

£1-35. 15 lln mpression
trimmers up to 1250pF £1- 10 JUMBO PACK—
é,o;:h ot the above. £9-60 value for only

-501 1

VERQBOARD
100 sq.in, about 8 pieces asstd. sizes and
pltches £1-15.

MISCELLANEQUS

SPCO microswitch, 5a 12p; 15 asstd. polllsv.
plug in relay, 2,500N 4c/o 25p: 4 x BOV 10A
rects. on heat sink, ideal batt. charger £1-20;
SN76680N £1. Good range close tolerance
resistors—S. A E. list. 96kHz crystal £1.

TRAANSISTOR PACKS
Large quantity of mainly unmarked out of
speC. transistors in stock. Semple tests
show 75% OK. Sold in mixed packs with
PNP, NPN. RF, AF, plastic, metal can, small
nlon-l and power devices. At°least 200 for
50; 500 for £3-50; 1,000 for £6. Out of spec.
2N3055: 8 for £1-10. 25 untested BFY51
|ypo lunsmou £1-10. 25 untested BC106 £1;
3. 200 unmarked IN4148 £1.

Practical Electronics
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER

STEREO AND MONO

Plays 12", 10" or 7" records.
Auto or Manual. A high
quality unit backed by BSR
retlabitity with 12 months’
guerantee. A.C. 200/250V
Slze 134 x 1iln.

Above motor board 31Iin. Below motor board 24In.

Slhialoge 1" £9:25 poutren

PORTABLE PLAYER CABINET

Modern design. Rexine covered.
£5 " 25 Post 75p

ELAC 9 x 5in HI-F! SPEAKER TYPE 59RM

This famous unit now avaliable, 10 watts, 8 ohm.

- £3-45

QUALITY LOUDSPEAKER ENCLOSURE

Teak veneered {in thick wood cabinet. Size

184In x 18}ln x 8}in. Welght 23lbs. This
cabinet tures a wide mesh Sliver Grill
ompariment for mount-

covering
I Twe:

or -Range Horn. The fully
1 s compartment Is cut out for

Q Inch Woofer £7-50 Carr. 85p

Rosewood Verslon £3-50 Carr. 85p

Battie could be cut to take larger speaker.

RCS POWER PACK KIT
' £3-35

Post

printed clrcult board an embly 30p

Vynalr front grille. Chrome flitings.

Slze 17 x 15 x 8In approx.

Motor board cut for BSR or Garrard deck.
COMPLETE STEREO HI-FI SYSTEM
Two full size loudspeakers 133 x 10 x 3iin. Player unit
cllps to loudspeakers making It extremely compact,
overall sizs only 134 x 10 x 84In., 3 watts per channel,
plavs all records 33r.p.m., 45r.p.m. Sepa volume and

FEW ONLY

£25

£1 carrlage

Attractive
Teek finish

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP

TIME SWITCH 09 | 50 sou1 355 =y

0-60 MINUTES
Single pols two-way. Surface mount-
Ing wlith fixing screws. Wil replace
exlsting wall switch to glve light

for return home, garage, automatic
antl-burgler iights, etc. Varlable knob.
Turn on or off at full or intermediate
settings. Brand new and fully guaranteed.
TEAKWOOD LOUDSPEAKER GRILLES wlill easily fit to
baffle board. Size 18; x 10{In—75p. 104 x 7;in—45p

WEYRAD P50 — TRANSISTOR COILS

RA2W Ferrite Aerial 85p Driver Trans. LFOT4...65p
I.F. P50/2CC 470 kc/s 40p Printed Circult, PCA1 65p
ard I.F. P50/3CC . 40p J.B. Tuning Gang .£1-20
Splrn Core: 3Ip Weyrad Booklet .10p
P50/1AC 60p oPT1 . -65p
Mutiard Ferrite Rnd l x ¢in., 20p. 6 x ;in., 20p. 3 % §in. 10p

VOLUME CONTROLS | 80-Ohm Coax 5p yd.

5kl to 2M(1. LOG or LIN. | BRITISH AERIALITE
LiS 20p. D.P. 35p. STEREO | AERAXIAL-AIR SPACED
L/S 55p. D.P. 75p. Edge 5K. | 40 yd, £2; 60 yd, £3
S.P. Tra or 25p FRINGE LOW LOSS
Ide sl 625 and colour 1OD yd

8in. or 10 x 6in. ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 c/s. Bass resonance

55 cis, 8 ohm Impedance,
10 watts. music power. £4 o 35 Post 35p.
E.M.l. 131 x 8in.

SPEAKER SALE!
With tvuolor snd £5 25

Post 35p

er cons snd ceramic
m b

cfs. 3 - 5
Flux 10, 000 gauss. £ 4
State 3 or 8 or 15 ohm. Post 35p

Bookshelf Cabinet tea finign 16 x 10 x 7in.
13In x 8in. Bass Woofer, zoL-::-"tll’;o £7:60 rost 5p

12 VOLT, 750mA. Complete with
12 VOLT 300mA KIT, £3-15. 9 YVOLT 1 AMP KIT, £3-35.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER—BRITISH MADE

Ideai for Mike, Tape, P.U., Gultar, etc. Can be used with
Bulllry 9-12V or

.T. line 200-300V d.c. operation. Slze:
25 c/s to 25 kc/s. 26 dB galn.

Post

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 300 hours continuous on SP2
battery, fully adjustabie swing and speed. deai displays,
teaching electro magnstiam or for Post

metronome, strobe, etc. 25p

BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made. 2 Transistors resdy sligned
requires 10-7 M/CS |.F. Complete with lunlng gang.

NEW MODEL "BAKER LOUDSPEAKER', 12IN 50 WATT,
GROUP 50/12. 8 OR 15 OHM HIGH POWER. £14 . 50
FULL RANGE PROFESSIONAL QUALITY. ™ g o gy

BAKER MAJOR 12" £11-50

30-14,500 c/s, 12in. double
cone, woofer and tweeter
cone together with a BAKER
ceramic magnet assembly
having » {lux density of
14,000 ga flux
of 145,0 Bass
resonance 40 c/s. Rated 20W.
NOTE: 3 or 8 or 15 ohms must
be stated.

Module  kit,

with  tweeter, crossover,
batfie and

Instructions. £1 4. 50
Post 80p each
Pl e 3 or 8 or 15 ohms.

30-17,000 c/s

BAKER 'BIG-SOUND'' SPEAKERS Post 40p each

‘Group 25' ‘Group 35' |‘Group 50/15'
2 £8-80| Bw£10-50(5n-£19-50

3or8or150hm | 3ordor15ohm §8or 15 ohm

TEAK VENEERED HI-FI SPEAKER AND CABINETS
For 12In or 10in dis, ker 20 x 13 x 12in, £12-50 Post 75p
For 13 x 8In or lln I 16 x 10 x 7In, £7-60 Post 80p
For 8 x5in spea 16 x 8 x €In, £5-80 Post 40p
LOUDSPEAKER CABINET WADDING 18In wide, 20p ft

GOODMANS 64In. HI-FI SPEAKER

4 ohm or 6 ohm. 10W. Large ceramic magnet.
Special Cambrlc ¢ surround, Twin cone.

etc.

Connections supplled but some

essentlal. Our p"ce £3:95 post 25

10-7 M/CS L.F. strip £4.95 DECODER £4-95

MAINS TRANSFORMERS Rk
250-0-250V 70mA, 6:3V, 2A £2.90

£4-80
£5-80
£7-00
£1-10

250-0-250 BOmA, 6-3V 3-5A, 6-3V 1A or 5V 2A
350-0-350 B0mA, 6-3V 3-5A, 6-3V 1A or 5V 2A
300-0-300V 120mA, 6-IV4A C.T.;6-3V2A
MINIATURE 200V 20mA, 6-3V1A .
MIDGET 220V:45mA, 8-3V 2A . £1-25
HEATER TRANS. §-3V jamp lSp, 3 amp .£1-40
GENERAL PURPOSE LOW VOLTAGE. Tapped oulpuh
at 2 amp. 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 25 and 3OV £4-6

1 amp. 6, 8, 10, 12, 16. 18, 20, 24, 30, 38, 40, 48, 60 u-so
2 amp. 6, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60 £7-00
3 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £8-70
5 amp. §, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 80 £11-
500mA £1 IV 1 amp. tl 2V 300mA f£1,

6-0-8v D

12V S00mA £1, 12V 750mA £1, 10V, MV 40V. 2amp. £2-75,
20V, 3 amp, £2-45, 40V, 2-mp £2-95. 22-0-22V, 4amp. d.c.
£3- 4s. 16V, } smp. 95p. 16V, 2 amp. £2-20 0, §5, 8, 10, 16V,
4 amp. £1-95. 20V | amp. £1-75. 20V 1 amp. :z 20.

AUTO TRANSFORMERS, 115V to 230V or ZJOV to 18V
150W £4-60; 500w £8-70; 750W £17-50; 1000W £

BATTERY CNARGERS. Ready bultt wlth lndl lnd clips
4 amp £4; 5 amp £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12V outputs, 14 amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER

Frequency responae, 30-15,000 c/s.
-60

Ideal P.A. Columns.
HI-FI Encl

NEW MODEL JUST RELEASED
R.C.S. 100 WATT VALUE AMPLIFER

CHASSIS. 4 Inputs. master volume bass and treble. Ideal
P.A. Disco, or group amplifier. Professional quallty, solld
job. Matches all loudspeskers. {85 carr €2

SPEAKER COVERING MATERIALS. Samples Large S.A.E.

Horn Tweeters 2-16kc/e, 10W 8 ohm or 15 ohm £3.
De Luxe Horn Tweeters 2-18kc/s, 15W, 15 ohm £4-50
CROSSOVERS, TWO-WAY 3,000 c/e 3 or 8 or 15 ohm £1-90.
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4In, £1-50; 84in,, £1-80;

6 x 5in., £1-90; 8ln., £2-20.

SPECIAL OFFER: 80 ohm, 2{In, 2}In, 35 ohm, 2In, 3in,

25 ohm, 2{In. dla., 3In. dia., 5in. dis., 8 ohm, 2}in_, 3ln.,
34in., 15 ohm, 3{In. dls., Exdin. . 7!4In B8x5in.,

3 ohm, 24In., 2}in., 3jin., 5in 9 35 each
RICHARD ALL N TWIN CONE LOUDSPEA ERS,

8in. diam: 4W £2-50. 10in. dlameter 5w £2.95;

12in. diameter 6W £3-50. JIII15 nhm-, p ..
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Mike trans. mu metal 100:1 £1-25.

Loudspeaker Volums Control 15 ohms 10W with one inch
long th ed bush for wood panél mounting. iin spindle.
65p sach, Post 15p.

MAJOR 100 WATT
ALL PURPOSE
AMPLIFIER

Primary 0-110-240V. Secondary 0-240V 3JA 720W
Insulated terminals. Varnish i gnated. Full d
In steel case with tixing feet. QUR 213_ 50 Carr.
Famous make. (Value £19). PRICE 95p

Can be used as 800W auto trensformers 240-110V.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

All purp ised.

Idesl for Groups, Disco and P.A.
4 Inputs speech and music. 4 way
mixing. Output 8/15 ohm. a.c. Mains.

Carr.
Separate treble and bass controls. b
d. Details SAE 259 £1-00 each

NEW ELECTROLYTIC CONDENSERS

2/350V 250/25V .20p| 50 + 50/300V

4/350V 500/25V 25p | 900/350V ...

8/350V 100 + 100/275Vl59 32+ 32/250V

16/350v 150 + 200/275V 70p | 32+ 32/450V

32/500V 8 + 8350V ...35p | 350 +50/325V

25/25V 6 + 16/350v ...35p | 100 + 50 + 50/350V l5p
50/50V .. 16 + 18/350 ...60p | 32+32+32/350V  65p
100/25V 32+ 32/350V . .60p | 4700/63V ... 95p

LOW VOLTAGE ELECTROLYTICS,

. 16, 25, 30, 50, 100 ZOOMF 15V 10p.
500mF 1ZV 15p 25V 20p; Sov 3
1000mF 12V 17p; 25V 35p; S0V 47p 100V 70p.
2000mF 8V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.
5000mF 6V 25p; 12V 42p; 25V 75p; 35V !5p. 50V 95p.

THE  “INSTANT" BULK TAPE
ERASER AND HEAD DEMAG-
NETISER. Suitable lnv cn:nn

and all sizes of
malins 200/250V. L'ullnlSA E. £4 35

Post 30p
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2{in. sides
6x 4in 55p; 8x6ln 65p; 10x7in B80p; 12x8in £

14 x 9in £1-20; 16 x 6In £1-
ALUMINIUM PANELS 18 .g. 6 x 4in 12p; 8 x 6in 19p;
14 x 3ln 20p; 10 x 7in 24p; 12 x Sin 25p; 12 x 8in 34p;
18 x 6ln 34p; 14 x Bin 40p; 12 x 12in 47p; 16 x 10in 80p.
ALl BOXES: 3 x 3 x 3in 70p; 4 x 4 x 4In 80p; 6 x &4 x 4in £1;
9% 4 x 4tn £1-25; 12 x 4 x din £1-50.

2 x 3n 60p; 16 x 10in £1-

RADIO COMPONENT SPECIALISTS

10pF, 30pF, 50pF, 5p. 100pF, 150pF, 15p.
CERAMIC 1pF 10 0: 01mF, 4p. Sliver Mica 2 to 5000pF, 4p.
PAPER 350V—0 17p, 0-5 13p; 1mF 150V 15p; 2mF 150V 15p
500V-0-001 to 0-05 5p; 0-1 10p; 0-25 13p; 0-47 25p.
MICRO SWITCH LEVER ACTION 20p.
SUB-MIN MICRO SWITCH 25p. Single pole change over.
TWIN GANG, '"0-0'" 208pF + 176pF £1-20; 500pF stsndard 75p.
365 + 385 + 25 + 25 + 25pF, Slow motion drive 50p.
120pF TWIN GANG, 50p; 385pF TWIN GANG, 50p.
NEON PANEL INDICATORS 250v AC/OC. Amber 30p.
RESISTORS. iW, {W, 1W, 20% 2p; 2W, 10p. 1001 to 10M.
HIGH STABILITY, {W 2% 10 ohmas to 6 meg., 10p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 5p.
W!RE-WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10 ohms
to 100K 12p
TAPE OSC!LLATOR COIL Vaive type 35p.

Radlo Books and Components Lists 10p. (Minimum posting charge 30p.)
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Open 9-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1.15-2.30)
Buses 50, 68, 159.

NEW MODEL MAJOR—50 watt, 4 Input, 2 vol.
Treble and base. Ideal diaco amplifier. £49 * 95
MIXER.

BARGAIN 4 CHANNEL TRANSISTOR MONO
Add musical highilights and sound effects to recordings.
WHI mix Microphone, records, tape and tuner £5 20
with separate controls into single output. 8V. *
TWO STEREQO CHANNELS VERSION £6 . 85
£4-50

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Malns Power Pack £3-45

Push-Pull Ready Bullt, with volume. Treble
and bass controis. 18 volt d.c.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE 40p. FLUSH 60p. TWIN 85p.
BALANCED TWIN RIBBON FEEDER 300 ohme. 7p yd.
JACK SOCKET Std. open-circult 18p, closed clrcult 23p;
Chrome Lead-Sockst 45p. Phono Plugs 8p. Phono Socket 8p.
JACK PLUGS Std. Chrome 30p; 3-5mm Chrome 15p. DIN
SOCKETS Chassls 3-pin 10p. 5-pin 10p. DIN SOCKETS lead
3-pln 25p; S-pin 25p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS, 10p; CERAMICS 10p; CANS 10p.

R.C.S. SOUND TO LIGHT KIT.

Kit of parts to bulid a 3 channs! .ound to lignt unit.
1,000 watts per channel. £12-50. Post 35p.

EM! TAPE MOTOR £2
EM! TAPE MOTORS. 240V a.c. 1,200 r.p.m.
4 pole 135mA. Spin: 0-187x0-75In. Size
3} x 24 x 2}in (ltustrated). Post 40p.

120V Model, £1.
WHITEHORSE ROAD,

CROYDON

Rail Selhurst. Tel. 01-684 1665

781
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| TRANSISTORS | 74 SERIES T.T.L. 1.C's

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL

BRAND NEW FULLY GUARANTEED ' P AN CUSINANU PG U R R

Tupalirricely [Typel Fricel [RTvnem Price e Type, Frice| Type Quantities | Tvpe Quantities Type Quantities
AC1 - Y H & R 3 R = H 5 25 +
Agns 019 | BSY4l 029 | AF1 031 ! P20 0-51* | BF167 022 ] 7400 l0-14 23-13 lgpl‘zr 7448 £1-02 099 12%47- 74122 085 083 13906
AClI5 020 | BSYS5 013 | AF12 031 | P346a 020 BEIT 022 7190  ola 013 012 | 7450 014 013 012 | 74123 069 068 085
ACLI7TK  0-30 ‘ BSY95A 013 | AF126 029 | P397 043 | DEive 03| 702 014 013 012 | 7451 014 018 012 | 74141 079 076 073
ACl22 o012 | BUIO5S £2-04 | AF127 029 | 8T140 013 | BFI77  038] 7403 014 013 012 | 7453 014 013 012 | 74145 2120 £116 2111
AC125 018 | CILIE 051 | AF139 031 | 8T141 018 } BF178 0311 7404 014 013 012 | 7454 014 013 012 | 74160 £1-39 £1-30 £1-20
ACI26 018 | C400 031 | AF178 051 | TIP20 044 | BFI79  031| 7495 014 013 012 | 7460 014 013 012 | 74151 £1.02 097 093
ACI27 018 | C407 026 | AF179 051 | TIP30 052 | BF180 031 7404 03¢ 031 0298 | 7470 030 027 025 | 74153 083 088 083
ACI28 019 | C424 026 | AF180 051 | TIPSIA 036 | BFIS1 0311 7497 038 031 020 | 7472 030 097 025 | 74154 £187 £143 £148
AC132 015 | C425 051 | AF181  0-51 | TIP32A 088 ;Flﬂ? 0411 7408 023 022 021 | 7478 038 038 032 | 74155 2111 £1-06 £1.02
ACI34 015 | C4286 038 | AF186 051 | TIP41A 088 F183 041 | 7409 023 022 021 | 7474 038 038 032 | 74156 £1-11 £1.06 £1-02
ACI37 015 | Cazs 020 | AF239 038 | TIP42A O8I | BF184 026 | 7419 014 013 012 | 7475 0586 054 052 | 74157 093 088 083
ACI4l 019 | Cédl 03l | AL102 068 | Ti843  031% | BE1S5  081] 7411 023 o022 081 | 7476 041 040 039 | 74160  £1:30 £125 £1-20
ACI41K 030 | Cdd2 031 | AL103 088  UT46  028* | BFIB7  028) 745 .26 o025 024 | 7480 056 054 051 | 74161  £1:30 £1-25 £1-20
ACI42 019 | C444 036 | A8Y26 026 | ZN414 111 | BFI88  041] 743 0-30 029 028 | 7481 102 097 093 | 74162  £1-30 £1-25 £1-20
ACl2K 028 | C450 022 | ASY27 031 | 2G301 019 | BF194 012 746 g2 027 026 | 7482 083 078 074 | 74163  £1.30 £1:25 2120
ACI5L 018 | MATI00 019 | ASY28 026 | 2G302 019 | BFI9% 012 757 g9 027 026 | 7483 £111 2108 097 | 74164 £187 £162 £1-85
AC154 020 | MATIO1 020 | ABY29 026 | 26303 019 | BF19%6 |, 015] 7499 014 013 012 | 7484 093 080 088 74165  £1:87 £1.82 2155
ACIS5 020 | MAT120 019 | ASY50 026 025 | BF197 0'}5 7422 028 027 028 7485 £1-48 £144 £1:39 | 74166  £1-48 £1.44 £1-39
AC156  0-20 | MATI21 0-20 | ASY51 026 041 | BE00 048] 7403 037 036 035 7486 032 031 030 | 74174 2148 2144 2139
ACI57 025 | MJES21 0-56 | ASY52 026 036 | Braes 0984 7as5 037 036 035 | 7489 £370 £347 £324 | 74175 £1:02 097 093
ACI65 020 | MJE2956 0-88 | ABY54 026 013 | BF257 0481 7496 037 035 033 | 7490 080 058 058 | 74176 £1-18 £1-11 £1-08
ACI66 020 | MIE3055 0-57 | ASYs5 026 011 1".159 081 | 497 037 0385 033 | 7401 £1.02 097 083 | 74177 2116 £1-11 £1-08
ACI67 020 | MJE3440 051 | ASYs6 026 0-10 ﬁ‘;?"g 087 | 7408 042 039 037 | 7492 069 066 059 | 74180 £1-16 £111 £108
ACI68 095 | MPFl02 043 | ASY57 026 010 BFéfﬁ;' 056 | 7330 014 013 012 | 7493 069 066 050 | 74181  £3.68 £358 £347
AC169 015 | MPFIOS 038 | AS¥sS 028 010 | BF263 036 7550 037 035 033 | 7404 079 076 089 | 74182  £118 111 £1.08
ACL76 020 | MPF105 038 | ASY73 026 | 2 071 | Bro 038{ 7433 039 037 035 | 7495 079 078 069 | 74184 £1.87 £1-82 £1.65
AC177 095 | OC19 038 | ASZ21 041 | 015 | BE27L 081 743  g32 030 028 749  0-89 0-88 080 | 74190 2181 £176 £1-71
ACI78 020 | OC20 085 | BCO7 008 01 | BEST2 0811 7438 032 030 028 74100 £139 £1-34 £130 ‘ 74141 £181 £178 2171
AC179 028 | OC22 0-47 | BCI08 008 0-47 i ‘g 036 | 7430 014 013 012 | 74104 058 054 051 | 74182 £1.81 £1.76 £1.71
ACIS0 020 | OC23 049 | BCI09 008 0-42 | PYaTa0 038 a1 060 068 059 74105 056 054 051 | 74193  £181 .178 £171
ACIH0K 030 | OC24 057 [ BDI36 041 | 015 | BFW20 0614 ;.40 89 086 050 74107 041 039 037 | 74194 £1.20 £118 2111
ACI8I 020 | OC25 039 | BDI3T 048 | 2N3301 A 017 | BEX28 0281 7445 4111 £108 £102 | 74110 058 051 046 | 74195 €102 097 08
ACISIK 030 | OC26 030 | BDI138 051 | 2N3392 015 | DEXSL 0221 744 £111 £106 £102 | 7411l 083 08l 078 | 74195 2111 4106 £102
ACI87 022 | OC28 051 | BDI3O 056 | 2N3393 015 | BEXSS 0510 7445 148 £144 £139 (74118 093 088 083 | 74197  £111 £1.08 £1.02
ACI&7TK 023 | OC20 051 | BD140 061 | 2N3394 015 | BFX86 022) 7455 5111 £1.06 £102 | 74119  £1:39 £1-30 £1-20 | 74190 £2:55 £2.50 £2:45
ACi188 022 | OC3p 043 | BDI55 081 253335 o»1zli ggg; 3I§§ 7447 £1:02 099 097 | 74121 046 044 041 | 74199  £2:31 £221 £211
ACISBK  0-23 0cs6 051 BDLTS 061 2 o109 0:2 BFY50 .20 | Devicea may he mixed to quality for quantity price. (TTL 74 series only) data is available for
ACY17 026 ocdt 0-20 BD176 061 2N3403 021 | = 9 the above series of 1.C’s in booklet form. PRICE 35p.
ACY18 020 | OC42 025 | BD177 067 | 2N3404 028 J BFYS1 020 : . 35p.
ACY19 020 | 2N918 ogi BD178 o—g7 gggm g»ﬁ gg;ogz g-gg
ACY20 020 | 2N929 O BDI7S 071 - : *
ACY2l 020 | 2Neso 021 | BDISO Q7L | aNIS 016 | 20380 020 D.T.L. 930 SERIES
ACY22 017 | 2N1131 020 185 O 2N 341 - -
ACY27 019 | 2NI132 o-%e ggigg g-gz i 31133417 07-32 ! %gg:g g}g Type Quantities | Type Quantities Type Quantities 0
ACY28, 019 | 2N1302 015 - 3525 0 26! - 25 100+ 1 25 100+ 1 25 100 +
ACY29 036 | 2N1303 015 | BD188 071 | 2N3614 069 | 2G371 017 ppggp ol-u 013 012 | BP944 015 014 013 BP962 014 013 012
ACY30 029 | 2N1304 018 | BDi89 077  2N3615 076 | 2G371B 012 | ypoge 015 014 013 | BPo45 028 026 023 BPS093 042 040 038
ACY31 029 | 2N1305 018 | BDI190 077 | 2N3616 076 | 26373 018 gpas3 015 014 013 | BP946 014 013 012 BPY094 042 040 038
ACY34 021 | 2N1306 021 | BD195 087 | 2N3646 009 | 26374 0181 ppg3s 015 014 013 BPo48 028 026 023 BP9097 042 040 038
BC173 015 | 2N1307 021 | BD196 087 | 2N3702 (012 | 26377 031 ppo3g 015 014 013 BP95L 085 060 058 RPONAG 042 040 0-38
BC174 015 | 2NI308 024 | BDI97 092 | 2N3703 012 | 2G378 017 .
BC175 092 | 2N1309 024 | BDISS 092 | 9N3708 013 | 2G381 017
BC177 019 | 2NIGI3 020 | BDI99  0-88 | 2N3705 012 | 2G382 017 * TRIACS
BCI78 019 | 2NI711 020 | BD200 088 | 2N3706 012 | 2G401 031 PR'CES
BC179 010 | 2N1889 032 | BD205 08l | 2N3707 013 | 2G4l 031 ALL
s om umopi ) Rme Am ) dwme ok A T R
C181 -25 | N1 - ¥ 3 2 . 22 K 2 Am TOS [ g
BOE Sl Mmoo ame gm sume m GRSl mw i 4B 4y i)
BCIS2L 015 | 2 . E . E ; 4 § 10 A TO48 0- i
BC183 015 | 2N2192 036 | BF115 025 | ON3810 0-29 | 2N404A 028 e ITEMS EXCEPT
somi oh | noh aw | M M A on R LI
BCIS4 020 | 2N21 1 - - P -
BCIB4L  0-20 ‘ 5N2217 022 | BF119 071 | 9N3823 029 | 2N598 043 D.l.L. SOCKETS GIRO NUMBER
BC186  0-29 | 2N2218 020 | BFI21 046 | 2N3903 028 | 2N599 048 388-7006
A A R I o o
gggg ooﬂ SNaso1 g-zo BF}S? 051 2N330§ 0-28 | 2N698 025 | TBOL6 16 l;ln type 035 03 Postage & Packing
BO209 012 | 2N2222 020 | BF152 056 | 2N4058 0-12 | 2N699  0-38 | TS024 24 pin type 068 06 9
BC219L 013 | 2N2368 018 | BF153 046 | 2N4089 0-10 | 2N706 008 | BP8 8 8 pin type (low costy 014 01 i
BC213L 013 | 2N2369 015 | BFI154 046 | 2N4060 012 | 2N706A 0-09 | BPS14 14 pin type (low cost) 015 01 Add extra for airmai
BC214L 017 | 2N2369A 015 | BFI135 071 | BC113 010 | 2N708 012 | BP816 16 pin type (low cost) 016 01
BC225 026 | 2N2411 025 | BF156 048 | BCll4 016 | 2N711 031
BC226 038 2N2312 055 BFI57 058 | BCIl5 018 \ g;z}g g~gg
BC301 028 | 2N2646 048 | BF158 0-58 | BCll6 016 -
BC302 025 | 2N2711 021 | BF159 081 | BCI17 019 | 2N7I8A 051 LINEAR I.C's
BC303  0-31 | 2N2712 o-gi BF160 o»ﬁ BC118 g-gtl) gg;ig g-gg
BC304 037 | 2N2714 O BF162 0 BCL19 - p ; ) .
BC440 031 | 2N2004 018 | BF163 041 | BC120 081 | aN743 020 | 7y, Quantities Type Quantities Typr Quantities
BC460 037 | 2N29044 o-ﬁ BF164 0»:1 BC125 012 gg;ﬁ g~§g 1 95 100+ 1 25 100+ 1 25 100+
S e e Y Bnlless B I aNote O18lim02 046 044 042 | SL70IC 046 042 037 | uAT2C 045 043 040
BCY32 03l | 2N2906 016 | OCi5 013 | BC134 019 | 2N4082 012 72709 023 02l 019 | SL702C 046 042 037 | 76003 £1-30 £1:34 £1-30
BCY33 022 | 2N2006A 019 | OC70 010 | BC135 012 | 2N4284 018 | 79700P 019 018 017 | TAA263 074 065 058 | 76023  £1:39 £1:3¢ £1:30
BCY34 026  2N2007 020 | OCil 010 | BC136 016 | 2N4285 018 | 70710 032 031 028 | TAA203 093 088 083 | 76660  0-88 086 0-83
BCY70 015 | 2N2907A 022 | OC72 015 | BC137 018 l 2N4286 018 .0 0o 027 026 | TAASS0A LM380 093 080 088
BCY71 020 | 2N2923 015 | OCT4 o-is BC139 041 gg:ég; g-ig Tl 098 025 024 £171 £167 £157 | NEs55 045 043 040
gg;;’og gég | ggﬁg% g:ig 8832 gilg 2813‘1’ gjg} 9N4280 018 | 72741P 028 027 028 | uA703C 0:26 024 022  NE556 088 088 083
BCZ11 028 | ACY35 021 | OC77 028 | BCl42 031 | 2N4290 018 | 72747 078 074 061 | uA708C 019 018 017  TBAS0O £1:38 £1-34 £1-30
BCZ12 3»260 | ACYig ggg | 883}1) o}g BCI::! g-gtl‘ gg:ggé 8}2 72748P 035 033 031 | uA71IC 032 031 028 | ZN414 £111  —
BDII5 063 | ACY - 0 BC145 - : : ) . G 32 031 028
Boils 081 | AGYHl 015 | OCEd 016 | ROL47 010 | 2N4793 018 | SL20IC 046 042 037 | wA7I2C 032 J
BDI21 061 | ACY44 g-gg 0Ca2D o-;g BC148 g-%o ggggi g-llsg
BD123 067 | ADI30 O oCcs3 0 BC149 12 | .
BDI24 070 | ADI40 049 | OCI39 030 | BC150 019 | 2N52904  0-56 SILICON RECTIFIERS
BD131 051 | AD142 049 | OCI40 020 | BCI51 020 ggggss g-gg
gg}g 8:3% ig}:g g:gg 88;67;3 gigg ,’ig}gﬁ gég 21«'54:; 032 300mA  750mA 1 Amp 1:5Amp 3Amp 10Amp 30Amp
BD135 04l | AD161 038 | OCI171 026 | BC154 031 | 2N56459 04l| pyy (DO 7) (BO 16) Plastic (80 16) (80 10) (30 10) (TO 48)
BFYS3 018 | AD162 0-36 | OC2 026 | BC157 019 | 2N6122 0-69 50 005 008 IN4001 005 007 014 018* 056°
BSX19 016 | AD16L & 0C20l 029 | BC158 012 | 28801 0S1{ ogs | {7 1N4002 008 009 016 021° 069°
B3X20 018 | AD162(MP) 0C202 026 | BC159 012 | 283024 043 A ¢ .07 012 0-20 0.23¢ 0-93¢
B8Y25 016 069 | 0C203 028 | BCl6o 048 | 28302 043 | 200 008 009 IN4003 00 :
BSY26 0168 | ADpTI40 051 | OC204 026 | BClel 061 | 28303 068 | 400 007 014 1N4004 008 014 028 035* £12§
BSY27 018 | ,py14 g5 | OC205 038 | BCI67 012 | 28304 071 4o 008 018 1N 4005 009 018 033 042% £176%
BSY28 018 | SL.o Ul | 0C309 04l | BCles 012 | 28305 080 g4 o1l 018 1N4006 olo 018 035 051% £1-84%
BSY20 018 1 OCP71 044* | BC169 012 | 28306 080 STt otsd Ri00 011 023 044 080° £231°
B8Y38 019 | AF116  0-25 | ORPI2 044 | BC170  Olg | 28307  0'80 | 1000 . R
BSY39 019 | AF117 025 | ORP60 0O41* | BCl71 015 | 28321 075 | 1200 032 0-28
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PO BOX 6 WARE HERTS

SUPER UNTESTED PAKS

QUALITY TESTED PAKS

0-60

!l -20*

0-60*

. £1-20*

£1:20
£1-20

Pak No. Description

U1 120 Glass Bub-min. General purpose Gernn, diodes

U 2 50 Mixed Germanium trausistors AF/RF

1 3 75 Germanium gold bonded sub-min. like OAS5, 0-\41

U 4 30 Germanium transistors tike OCS81, ACI28

5 60 200mA rub-min. silicon disdes ..

J 8 30 8il. Planar trans. NPN like BEYY5A, 2N706 ..
17 14 8il. rect. TOP-HAT 750mA VLTG. RANGE up to 100
U & 50 8IL planar diodes DO-7 glass 250mA like 0&"00/20“
17 8 20 Mixed voltages, 1 Watt Zener Diodes

10 20 BAYS0 charge storage djodes DO-7 glass

U1l 20 PNP 8il. planar trana, T0-5 like 2N1132, "N"Q(H
113 30 PNP-NPN Bil. transistors OC200 & 28104

114 150 Mixed siticon and germunium diodes

U115 20 NPN 8il. planar trans. TO-5 like 2N696, 2N697 . .
Ul6 10 3Amp sil. rectifiers stud type up to 1000 PIV .
1117 30 Germanjum PNP AF transistors TO-5 llke ACY 17-uv
18 8 6 Amp sil. rectifiers BYZ13 type up to 600 PIV

19 20 Silicon NPN transistors ltke BC 108 o

120 12 1-5 Amp sil. rectifiers top hat up to 1000 I’l\’

U21 30 AF. Germ. alloy transistors 20300 series & OC71

23 25 MADT"s like MHz series PNP transistors

U24 20 Gerni. 1 Amp rectifiers GIM series up to 300 P]\

U258 25 300 MHz NPN silicon transistors 2N708, BSY27

U26 30 Fast switching silleon diodes like IN914 Micro-Min
U290 101 Amp 8CR's TO-5 can. up to 600 PIV CR81/25-600
U32 25 Zener diodes 400 1tW DO-7 care 3-33 volts mixed
33 15 Plastic case | Amp sil. rectifiers IN4000 seriea

1134 30 8ilicon PNP alloy trans. TO.5 BCY26 28302/4

U35 25 Billcon planar transistors PNP TO-18 2N2908

U368 20 Bilicon planar NPN transistors TO-5 BFY50/51/52
87 30 Bilicon alloy transistors 80-2 PNP 0(200, 82322

U39 20 Fast switching sillcon trans. NPN 400 MHz 2N301)
U89 30 RF. Ger. PNP transistors 2N1303/5 TO-5

U40 10 Dual transistors 6 lead TO-5 2N2060 ao

143 25 Bilicon trans. plastic TO-18 A.F. B(*11 37014

U44 20 Silicon trana. plastic TO-5 BC115

45 7 3A 8CR. TO66 up to 600 PIV a an

44 20 Unijunction transistors similar to T1843 .

1147 10 TO220AB plantic triacs 50V 6.0

4R 9 NPN Bil. power transistors like 2N3055

149 12 NPN 8il. plastic power trans. 60W like ¢ nb"94/5296
Code No’s mentioned above are given as a gulde, to the type of device in

the pak. The devices themselves are normally unmarked.

add 20p overseas
Minimum order 75p

VOLTAGE
REGULATORS

TO ALL
*ADD

o/
/0

NO VAT

1A.7805/1.128 5V
uA.7812/L130 12V
1A.7815/L131 15V

nA7818 18V

%*

TO.3 Plastlc Encapsulation

{Equiv. to MVR5V) £1-25p
(Equlv. to MVR12V) £1-25p
(Equiv. to MVRIFV) £1-25p

{Equiv. to MVR18V) 21-25p

P1V 0-6A 08A 1A 34 5A 54 TA 10A 164 30A
TO18 TO92 T05 TO66 TO66 T064 TO48 TO48 TO48 TO48
10 013 015 — = — — — —
20 015 018 - = e = — — — —
30 0-l8 022 — = = = = — ~—
50 022 028 020 025 036 036 048 051 054 £1.18
100 025 030 025 025 048 048 051 (057 058 $1-48
150 031 038 — = — —_ — — — —
200 038 044 025 03¢ 050 050 057 062 062 2163
400 — — 030 039 055 057 062 071 077 2179
600 - = 038 048 069 089 078 0909 090 —
800 —- - 058 085 081 081 062 8122 2139 £4-07
I DIODES |
Type Price Type Price Type Price | Type Price
AAll9 008 BY101 012 BYZ16 -41 OABS 0-09
AA120 008 BY105 0-18 BYZ17 -36 0A90 0-07
AAlLQ9 0-08 BY114 012 BYZ18 -86 0491 0-07
AAY30 009 BY124 -12 BYZ19 -28 OA95 007
AAZ13 010 BY126 015 | CG62 0A200 007
BAl0O 010 BY127 016 (QAS1Eq) 0-06 0A202 0-0?
BA116 0-21 BY128 016 CG651 (0AT70- 8D10 0-06
BA126 022 BY130 017 0A79) 0-07 8D19 0-08
BAl48 015 BY133 021 OAS5 8hort 1N34 0-07
BA154 012 Y164 0-51 Leads -21 1N34A 0-07
BA155 015 BY X38/300 43 0Al0 -14 1NS14 0-08
BA156 014 BYZ10 0QA47 -07 1N916 0-08
BA173 015 BYZ11 0 -31 OA70 -07 1N4148  0-08
BB104 015 BYZl2 0-81 0A79 -07 18021 010
BY100 ole BYZ13 028 0A81 -07 18851 0-70
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Pak No. Quality Tested Paks Price
Q 1 20 Red spot trunsistors PNP ae 080
Q 2 16 White spot R.F. transistors PNI* 0-60
Q 3 4 OC 77 type transistors .. 0-80
Q 4 6 Matched transistors OC44/47 \/81/»1 b 060
Q 5 4 OC 75 transistors .. .. 080
Q 6 b OC 72 transisters 0-60
Q 7 4 AC 128 transistors PNP hlgh gain 080
Q B 4 AC 126 transistors PNP 0-80
Q ¢ 7 OC 8) type transistors 080
Q10 7 OC 71 type transistors . .. 080
QIl 2 AC 127/1u8 L,omplenu-n( Y paies

PNP/NPN o 0-80
Ql2 3 AF 116 type tram;lsmrs 0-80
Q13 3 AF 117 type transistors 0-80
Q14 3°0C 171 H.F. type transistars .. 0-60
Q15 7 2N2926 Ril. Epoxy transisturs ml\ml

. colours .. . 080

Q17 5 NPN2 XSTNI &3 XSTHO 0-60
QIR 4 MADT'82 x MAT100& 2 x MAT 120 0-80
Q19 3 MADT'E2 x MAT101 &1 x MAT 121 0-80
Q20 4 OC 44 Germanium transistors A.F, 0-60
Q21 4 AC 127 NPN Germaniun transistors 0-60
Q22 20 NKT transistors A.F. R.F. coded 0-60
Q23 10 OA 202 Silicon diodes sub-min 0-60
Q24 8 OA 81 diodes 0-60
Q25 15 IN 914 Silicon dicdles 75I’IV 75!1!\ 0-60
Q26 & OAS5 Germanium diodes sub-mlxh

IN69
Q27 2 10A 600 Pl\« Blllcon reameru lR425B
Q28 2 Bilicon poewer rectifiers BYZ 1
Q29 4 8il. transistors 2 x 2N696, 1 x2N697

1 x 2N698 0-60
Q30 7 Bilicon awitch tr.snsmtor« "N706 NPN 060
Q31 6 Silicon switch transistors 2N708 NPN  0-60
Q32 3 PNP 8il. trans. 2x 2N1131, 1x2N1132  0-80
Q33 3 Bilicon NPN transistors 2N1711 0-60
Q34 7 Bil. NPN trans. 2N2369, 500MHz

{code P397) .. 0-60
Q35 3 Bilicon PNP TO-5 2x2N2904 & l x

2N2005 .. 0-80
Q36 7 2N3646 TO-18 plﬂstic 300 Mliz NPN 0-60
Q37 3 2N3053 NPN Silicon transistors 0-80
Q38 5 PNP trunsistors 3 x 2N3703, 2 x 2N3702 0-80
Q39 5 NPN transistors 3 x 2N3704, 2 x 2N3705 0-60
Q40 3 NPN trunsistors 3 x 2N3707, 2 x 2N3708 0-80
Q41 3 Plastic NPN TO18 2N3904 . 080
Q43 5 BC 107 NPN transistors 00 0-80
Q44 5 NPN transistors 3 x BC 108, 2 x BC 109 0-60
Q45 3 BC 113 NPN TO-18 transistors 0-80
Q46 3 BC 115 NPN TO-5 transistors 0-60
Q47 4 NPN high gain transistors 2 x BC 157

2x BC 1688 0-80
Q48 3 BCY 70 PNP trmslswrs TO- 18 0-60
Q49 3 NPN transistors 2 x BFY 51, 1x BFY

52 0-60
Q50 7 BSY 28 NPN swnt,ch Lransist,ore TO-IB 0-860
Q51 7 B8Y 95A NPN translstors 300MHz .. 0-60
Q32 8 BY 100 type silicon rectiflers . . 21-20
Q53 25 8il. & Germ. trans. mlxed all marked

new .. £21-50
Q%4 6 TIL 209 Red LED o !1'20'

* UNTESTEDT.T.L. PAKS

Manufacturers “Fall Outs” which include Functional
and part Functional Units. These are classed as ‘out-of-
spec’ from the makers’' very rigid specifications, but are
ideal for learning about I.C.'s and experimental work.

MAMMOTH I.C. PAK /|

APPROX. 200 PIECES *
‘Assorted fall-ont integrated circunits, including: Logic,
74 weries, Linear. Audio and D.T.L. Many codel
devices bul some unmirked—you to identify,

OUR SPECIAL PRICE £1.20p

WORLD SCOOP

JUMBO SEMICONDUCTOR PAK
Transistorr—Gerni. and Silicon. Rectifiers—Dimles
Trincs—Thyrlstors—1.C.'  and  Zeners, ALL NEW
AND CODED

APPROX 100 PIECES
Offering the nmateur a fantastic bargain PAK ant an
enormous mnmg»—nlenum ation and data sheet in

every pak.
ONLY £1.85p

UNTESTED LIN PAKS

Manufacturers --Falt Quts” which include Functional
and part Functional Units, These are cltassed as ‘out-of-
spec’ from the makers’ very rigid specifications, hut are
ideal for learning about 1.C.%x and experimental work.

Pak No. Contents Price
x 708 0-60
x 710 0-60
x 741 0-80
ULIC747= § x 747 0-60
ULIC748= 7 x 748 0-60

C280 CAPACITOR PAK

Contyining 75 of the C280 range of capicitors assorted
In values ranging from -0luF to 2-2ul. Complete with
identification chart.
FANTASTIC VALUE
ONLY £1-20p,

SIL. G.P. DIODES

300 W 40 PIV (min) SUB-MIN FULLY TESTED
Lileal for Orgun builders
80 for 50p, 100 for £1.50, 500 for 25, 1000 for £0,

G.P. SWITCHING TRANSl

TO18 SIM. TO 2N706/8 BSY27/28/95A

All usuable devices. No open and shorts, ALSO
AVAILABLE IN PNP similar to 2N2906, BCY 70
20 for 50p, 50 for £1, 100 for £1,80, 500 for £8, 1000 for
214,

When ordering please atat> NPN or PNP

30 WATT GERMANIUM TO3 METAL CASE

Vebo 80V, Veeo 50V, IC 10A, Hie 30-170 replaces the
majority of Germaniuin power Transistors in the OC,
AD NKT range.

PakNo, Contents Price Pak No. Contents Price
=12 x 740 - UIC72= 8x7472 0-80
-80 | UIC73= &8x7473. 0-80
-80 | UIC74= Bx7474 060
80 | UICcTs= 8x7475 0-60
-60 UIC76= 8x7476 0-60
0-60 UICB0= 5x 7480 0-80
080 | yICsi= 5x7481 0-60
g::g UICB2= 5x7482 0-60
060 | UIC83= 5x7443 060
080 UIC86= 5x7486 0-60
8o | UICS0= 5x7490 0-60
80 | UICO1—= 5x7491 0-60
60 | UICO2= 5x7492 060
s | Gz s 0w
0-60 4= 5x7494 0-
0.60 UICS5= 5x7495 0-80
.20 UIC96= 5x7498 060
-80 | UIC100=5x 74100 8-%
.80 -
0-60 0-60
UIC50=12x 7450  0-60 0-60
UIC51=12x 7451  0-80 0-80
UIC53=12x 7453 0-60 0-80
UIC54=12x7454 060 0-80
VIC60=12 x7460 0-60 UIC X1 25 Assor-
UIC70= 8x7470 0-80 ted 74'a £1.50

1-24 25-99 100+
44p 41p 37
115 WATT SILICON TO3 METAL CASE
Vebo 100V, Veeo 60V, IC 15A, Hfe, 20-100 sultable
repl.wement for 2N3055, BDY1l or BDY20
1-2. 25-99 100+
609 48p 48p
3016F Minitron 7 Begment Indicator 21.11p#%
MAN 3M L.E.D. 7 SEGMENT DISPLAY
0.127” High Characters £1-76p %
FULL RANGE IN 8TOCK
‘ VOLTAGE RANGE 2-33V
400 mw 15w 10 wik
8p 17p 80p
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600 WATTS PER CHANNEL o
Connects to your loudspeakir or
toudspeaker socket. Theumite
be connected to your existing .
spotlight fittings or to our typ

or B fittings.

g30"1eee

g channel output plugs
input socket.

includin
and mains

POST
NCLUDE V.A. T.and
PRp‘r‘u:cEez apply to the United Kingdom onl

vinBank SUBHT 2
TwinBank s

r&ﬁ
@ 1 =9

Length 14% inches

£.S. FITTING
£10.35 (each)

(less jamps)
g.C. FITTING
£9.55 {each)

& PACKINGH plue, clear.
)

Twi“ hBP inches
- Length 31% UN“

nk 12LIGHT

(iess tamp)
8.C. FITTING
£1.95 (each)

£.S. FITTING
£2.12 (each)

(less lamps)
g.c. FITT
£15.60 (each)

Minimum

TT SPOT LAMPS 3 Tamps

100 WA

Only

{each)
FlTTlNG £11.00

n,
Red pink, \le“ow‘gn:,;:ch S TRAF L
B 8.C. or E.S. Fitting B PRL1S HT.,

We make transformers

OSMABET LTD amongst other things

AUTO TRANSFORMERS 110-200 220/240V

30W.£2-10;50W, £2-70; 75W £3-45; 100W, £4; 500W, £12;

750w, £16-50; 1000W. £20- 35, etc

LOW VOLTAGE TRANSFORMERS

Prim_ 200 240V a.c . 5V 1A, 60p; 6-3V 1-5A, E' 45; 3A,
3 : 5 a cT

. : BA, t! 70 12A.£12-40; 40V 3A CT.
£6; S0V 6A CT, £15- 75; 25V 2A + 25V 2A, £6-40; 12V
4A + 12V 4A, £6-40.

LT TRANSFORMERS TAPPED SEC. Prlrn 200/240V
0-10-12-14-16-18V 2A, £3-30; 4A_ €4
0-12-15-20-24-30V 2A, £4:20; 4A. €8,
0-5-20-30-40-60V 1A £4-20: 2A, €6,
0-40-50-60-80-90-100-110V 1A, €840,

MIDGET RECTIFIER TRANSFOAMERS

For FW rect.. 200 240V a.c. 6-0-6V 1'5A or 9-0-9V 1A
£1-65 each:-12-0-12V 1A or 20-0-20V 0-75A or $-0-9V
0-3A or 12-0-12V 0-25A or 20-0-20V D-15A or 6V
0-5A 4 6V 0-5A or 9V 0-35A + 9V 0-35A or 12V 0-25A
+ 12V 0 25A or 20V 0 15A + 20V 1-5A. aliat€£1-90each.

MAINS TRANSFORMERS

Prim. 200240V a.c. TX6 sec. 425-0-425V 500 MA
63V CT 6A 63V CT 6A. 0-5-6 3V 3A £18.75; TX1
425-0-425V 250 MA, 63V CT 4A, 63V CT 4A
0-56 3V 3A. €£€11-25; MT3 Prim. 0-110-240V. sec
250V 100 MA. 6 3V 2A. E/S, £3-75.

©O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec..tapped 3-8-15 ohms, A-A 6 -6k 30W £6-75;
A-A 3k()1 50W £10-15; 100W (EL34 KT88. etc.). £17-25.
G.E.C. MANUAL OF POWER AMPLIFIERS

Covering valve amplifiers of 30W to 400W 35p.

HI-FI SPEAKERS
Sin 80, £1-15; Goodman 10W full throw 80, £4-25;
8in 4N, £1-50; EMI 13 x 8in 801, 450 £4:25; Bin
twin cone 8N, £2; 8 x Sin 3, 8. 15 or 80N, £1-75.
LOUDSPEAKERS
24in 8 or 751, 24in 8 or 25N, 3in 3. 8 or 35M. 3}in 8N
1501 or 80N, 95p each: 5In 3. 8 or 2501, 5 x 3in 3, 8. 15,
25 or 3511, 95p each; 7 x 4ln 3. 15 or 250, 10 x 6in 30.
€1-50. 9 x 6in HI-Fi C M 8N, £2-50.
SPEAKER AUTO MATCHING TRANSFORMER
12W 310 8 or 150 up or down, £1-50.
PAPER TUBULAR CONDENSERS W.E.
4-TmF,_ 160V. 30 x 20mm. 20p; 100 for €10
““INSTANT" BULK TAPE/CASSETTE ERASER
instant erasure. any diameter tape spooOls, cassettes,
demagnetises tape heads, 200 240V a.c.. £3-75.
SYNCHRONOUS GEARED MOTORS, 200/240V a.c.
Brand new. Smiths. Bullt-in gearbox. 2r.p.h 75peacn,
Carriage and VAT extra on ail orde
S.A.E. ENQUIRIES, LISTS. MAIL ORDER ONLV
46 Kenllworth Road, Edgware, Middx. HAS 8YG
Tet 01-958 9314

DIGITAL CLOCK
KITS

MHI—A modular approach to digital clock
building. An MHI Kit clock uses an MH1 clock
kit plus an MHI display kit. Any of the clock
kits will interface with any of the display kits
or with any other common-anode LED
display. Each clock kit contains basic com-
ponents plus a PCB—all you have to supply
Is a tew resistors. transistors, etc.
MHI-5378—This kit has full car/boat clock facilities.
quartz time source, brightness control. etc. Display
is switchable with Ignition for power saving

KIt: MM5378, socket. CA3081. 2MH, Xtal and
trimmers. PCB £15-10
MHI-5024—The MHI-5024 kit ®ill act as a 6 or
4 digit stopwatch chip with readouts down to 1/10 sec.
Clock will count up or down and can (with additional
components) also act as a calculator.

Kit: MK50204, socket. CA3081, PCB £14-00
MHI-5314—Six digit basic clock. 12/24 hour.-MM5314

chip £6-60
MHI-5025—SIx diglt alarm clock. Snooze, MK50250
chip £9-35

MHI-7001—Six digit time/date/alarm/timer. can be
used as efectronic time-switch in addition to other
functions £10-00
MHI-D707—Four or six digit display kit, 0-3in digits.

Supplied with PCB 4 digit—£6-60. 6 digit—£9-50
MHI-D727—Four or six digits. 0-Sin high digits.
Supplied with 6 digit PCB 4 digit—£8-50,

6 digit—£12-00
MHI-D747-—Four or six digits. 0-6in high digits.
Supptied with PCB for 6 dlgits. 4 digit—£9-80.

6 digit—e14-70

Terms: CWO. Access, Barclaycard (simply quote your
number and sign). Credit facilities to accredited account
holders
VAT—AIl orices exciude VAT (8%). P. & P. 15p

BYO0D

181 Ebberns Road, Hemel Hempstead

Herts. HP3 9RD
Tel. 0442 62757

784

+ VAT £1-28

Solve your communica-

tion problems with thiy
4-Station Transistor Inlercom systern (1 master and
3 Sube), in robust plastic cabinety for desk or wall
mounting Callftaik/listen frorn Master to Subs and
Subs to Master. Ideally suitable for Business. Sur-
gery, Schools, Hospitals. Office and llome. Operates
on one 9V battery. On/off switeh. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. I'. & P.60p.

MAINS INTERCOM NEW MODEL

No batteries--no wires. Just plug in the mains
for instant two-way. loud and clear cornmunication.
On off switch and volume control. Price £29-88
per pair. I'. & P.6op

NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPI.IFIER

+ VAT 90p.

Latest transistorised Telephone .\mplmer with
detacbed piug-in speaker. Placing the receiver on
10 the cradle activates onfoff switch for immediate
two-way conversation without holding the handset.
Many people ean listen at a time. Inerease elhc:enc\
in office, shop. workshop. Perfect for ** conference '’
calla: leaves the user’s hands free to make notes,
consult tles. No long waiting, saves time with
long-distance calls. Volume. Direct tape recording
model at £13-50 + VAT £1-08. P. & P. 65p. 10-day
price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PF10)

169 KENSINGTON HIGH STREET, LONDON, W.8
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SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

RELAY

Col. (1) 2 3 4
Coil ohms
52 4-8 2¢/o 70p*
Col. (2) 58 5-9 6 clo 80p
Working 185 B-12 oM 60p*
d.c. volts 230 9-18 2 ¢cfo HD | BOp*
Col. 3 430 15-24 4¢lo 80p*
Contacts 700 12-24 2clo 60p*
Col. (4) 700 16-24 4clo 80p*
Price 1,250 18-36 2 clo 60p*
2,500 31-43 2¢/o HD | 60p*
HD = 2,500 36-45 6M 60p
Heavy duty | 9,000 40-70 2clo 60p*
15% B5-110 &M 60p*

*Incl. Base. All pricesincl. P. & P.

OPEN TYPE RELAYS
6 VOLT D.C. | make contacts 35p, Post |5p.
g VIOSLT D.C. RELAY

¢/o S amp conracts. 70 ohm coil, 75p, Post |
12 VOLT D.C, RELAY U3 H
3 clo 5 amp contacts. 120 ohm coil. 75p. Post I5p.
24 VOLT D.C. 3 ¢/o 75p. Post 15p.
ENCLOSED TYPE RELAYS
24 VOLT D.C. 3 ¢/o 75p. Post 15p. Base 15p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. ¢/o contacts.
55p. Post 15p. Base I5p,
55 VOLT A.C. RELAY

3h.d.c/ocontacts. Price S5p. Post I5p. Base 15p.

IBOO V|?LT A.C.3c/osealedtype. 75p. Post I5p.
as

240 VOLT RELAY

3 h.d. c/o contacts. Price 75p. Post 15p. Octal

plug in base 15p extra.
110/140 VOLT A.C.RELAY. Mfz. by Arrow2 h.d.

’LS arrlap c/o contacts. Amp connectors. Price £1.
ost

110[140 VOLT A.C. RELAY

3 c/o amp contacts, Sealed. Mfg. ISKRA,
£l 25 Post I15p. Base I5p extra.

CLARE-ELLIOTT TYPE RP764) GB

Miniature relay. 675 ohm coil. 24 Volt D.C.2c/o.
70p post paid.

110V. 2c/o. 20 amp contacts. £1:25, Post 10p.
Many others from stock—phone for details,

C. O MICRO SWITCH

VERY SPECIAL OFFER. Mfg. b
C.E.M. 3 amp 250 volt. 10 amp 12

volt. 50 for £3, Post 25p. 100 for £5.

Post 50p. 1,000 for £45. Post paid.

Bulk purchase means LOW! LOW! prices.

SUB-MINIATURE REED
RELAY 3.9V d.c. 250 ohm Coil

Single make, size | 3 2in.

Qutstanding Value only

£l f)or six, £1:50 for ten. Post 15p. (Min. order

$ix

LATCHING RELAY

Twin latching relay, “flip-flop™ 2 c/o

each relay. Mains contacts. |5V

A.C. or 50V D.C. operation. 240V .

A.C.with25K resistor. 85p. Post |5p. b
TRIAC

Raytheon Tag symmetrical Triac. Type TAG.

250/500V, 10 amp, 500 p.i.v. Glass passivated plastic

triac. Swiss precision product for long term

reliability £1-00.

bilit Post 10p. (Inclusive of Data and
application sheet.)

Suitable Diac I8p.

230/250 VOLT A.C. SOLENOID
Approximately 14lb pull. Size of feet 1 [
Price £1-00, Post I5p.

HEAVY DUTY TYPE. Approx. |41b. pull. £2°50,
Post 30p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 25Ib

pull | inch travel. Two approx. llb pull ! inch
travel. 6 approx. 4oz. pull { inch trave!l. One
24 volt d.c., | heavy duty single make relay. Price

£2:50. Post 75p. ABSOLUTE BARGAIN.

COIN MECHANISM (Ex London Transport)

Unit containing, selector mechanism for Ip, 2p and
5p coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only £2.:50. Post 70p.
VAT 259,

CENTRIFUGAL BLOWER g

Mfg by Smiths Industries. 2307240V §

a.c. Miniature Model. Series SE/200.

Size 95mm 2mm

Aperture 38mm

c.f.m., £2-75. Post 25p.

Mfg. by Airflow Developments Ltd.

Precision made, continuously rated, smooth running.

230/240V a.c. motor, 80 c.f.m. As illustrated but

with round aperture, £6:50. Post 50p.

Mfg. by Woods.

Extremely powerful. 220/250V a.c. 0:3A 2,700 r.p.m.

continuously rated. Capacitor start. Cast construce

:on.é\perture 66mm xSO0mm, O/A 200mm. £12.
ost £1.

All Mail Orders—Caliers—Ample Parking
Dept. PE10, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c, 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (! amp) £10:00
0:5 KVA (2% amp) (MAX) £11-50
| KVA (Samp) (MAX) £15-00
2 KVA (10 amp) (MAX) £27-50
3 KVA (15 amp) (MAX) £30-00
4 KVA (20 amp) (MAX) £60-00
37 p (MAX) £102:50
CARRIAGE AND PACKING EXTRA
OPEN TYPE | amp (panel mount) £19-00

L.T. TRANSFORMERS

0,6, 12 Volt at 10 amp. £5.60. Post 70p.
0,10, 17, 18 Volt at 10 amp. £7-90. Post 70p.
0, 4,6,24,32Volt at 12 amp. £9.90, Post 70p,

. 6. 12 Volt at 20 amp. £9. Post 70p.
0,12, 24 Volr at 10 amp £9-20, Post 70p.

0,6,12,17,18,20 Volt at 20 amp. £10:40, Post 70p.
Other types to order at short notice—Phone your
enguiries.

‘STC’ 6 RED ALARM BELL

24/48 volt DC. Brand New.
Price £4. Post 50p.

YA
‘GENTS 6" ALARM BELL
200/250V AC/DC. Brand New, Price £5. Post 75p.
VAT 25¢

%00

STROBE! STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timi_ng and
triggering circuit. 230/250V a.c. operation.

HY-LYGHT STROBE MK Iil
For use in large rooms, halls and utilises a silica
tube, printedcircuit. Speed adjustable 0-20f.p.s.
Light output greater than many (so called 4
Joule) strobes £14. Post 50p.
RANGE OF THREE OTHER STROBE
KITS FROM STOCK. FROM £6-30 to £22,
S.A.E. (Foolscap) for detatls.

BIG BLACK LIGHT
400 Watt. Mercury vapour ultra violet lamp,
Powerful source of u.v. P.F. ballastis essential.
Price of matched, ballast and bulb €21,
Post €£1. Spare bulb £8. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt, £5°50 (callers only)

2ft 20 wate, £4.25, Post 40p. (For use in
standard bi-pin. MINI_ t2in B watt, £1-60.
Post 25p. 9in 6 watt, £1-30, Post 25p,
Complete ballast unit and holders for 9in and
12in tube. £1.70. Post 25p. (%9in and !2in
measures approx.)

SQUAD LIGHT

A new conception in
tight control. Four
channels each capable
of handling 750 watts
of spot lights, flood lights or dozens of small
mains lamps. Seven programs all speed
controlled plus flash modulation, efectively
giving 14 different displays. Makes sound-to-
light obsolete. Completely electrically and
mechanically noise free. Can be used on same
circuit as radio mikes or sensitive amplifiers.
A whole new range of lighting effects possible
with astounding resuits. Already in use in
London’s foremost theatres, night clubs and
discos. Conforms to all R.F.l. tests, including
Common Market regulations. Supplied in
tough, well designed case with embossed
front panel. Price oniy £60. Post 60p. S.A.E.
(Foolscap) for further details.

POWER RHEOSTATS !!!

Superior Quality Precision Made

NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty bfush assembly. continuously

rated.

15 WATT 10/25/50/100/150/250/500/ 1 k/1-5k/2-5k
ohm, £1:70. Post I5p.

50 WATT_  1/5/10/25/50/100/250/500/ 1k

£2.10, Post 20p.

100 WATT l/5/lO/15/50/I00/150/500/Ik/l 5k/2-5k!
3:5k/5k ohm £3-30, Post 25p.

Black Siftver, Skirted knob calibrated in Nos. 1-9
\deal for above 22p each.

VAT
VAT AT 8% MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE
UNLESS OTHERWISE STATED.

ohm

i}in. dia. brass bush.

. =
90mm diameter -
Type 65C5. 2A D.C. M/C; SA D.C. M/C

10A D.C. M/C; 20A D.C. M/C; 50A D.C. M/C
Type 62T2. 1A A.C. M/l; 20A A.C. M/I 300V A.C.
M/l; ALL ABOVE £2°50. Post 20p.

Type 65L5, 300V A.C. R/M/C; £2'15 Post 20p.

REVERSIBLE MOTOR
General Electric, 230V a.c. 1,600
r.p.m. 0-25A. Complete with anti-
vibration mounting bracket and
capacitor. O/A size } 10mm » 95mm.
Sp-ndle +in. dia. 20mm long. Ex.
equipment tested, £3. Post S0p.

MINIATURE MOTOR.
Post 15p.

230/240 VOLT A.C,
20 R.P.M, Price £,

BODINE TYPE N.C.l.
GEARED MOTOR

(Type J} 71 r.p.m.torque 101b. in.
Reversible 1/70th h.p. cvcle 0-38
amp. {Type 2) 28 r.p.m. torque 20
Ib. in Reversnble 1/80th h.p. 50 cvele 0:28 amp.
The above two precxs-on made U.S.A. motors are
oHferedin'as new' condition. Input voltage of motor
115V A.C. Supplied complete with transformer for
230/240V A.C. input.
Price, either type £6:25.
former £3.75. Post 50p.

‘CARTER' 230 VOLT A.C.
GEARED MOTOR

Post 65p or less trans-

/J‘?

230/240V A.C., smooth, powerful, Al
continuously rated. Two types: 32 l" P
r.p.m. or 110 r.p.m. Either type i

£4'50. Post 50p.

ROTARY VACUUM AIR PUMP AND
COMPRESSOR %

Carbon vane, oilless, 100/115V a.c.,
1hh.p. motor, 50/60 cycle, 2875/3450
r.p.m., 20 in vacuum, comp. |25
cf.m., 10 p.s.i. (approx. figures).
New unused surplus stock. Supplied
with electrical connection data, FRACTION OF
MAKERS' PRICE £12, Post 50p. Suitable 110/240V,
150 watt auto transformer £3:50, Post SOp. {(Both
items together Post 75p.)

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors. R\
Fach cam operates a ¢/o micro

switch. Ideal for lighting efects,
animacted displavs, etc. Ex equipment
tested.

2 cam model. 15r.p.m. £2.00 post 35p.

4 cam model. 15r.p.m. £2.50 post 35p.

8 cam model. 20 r.p.m. £4.75 post 40p.
B cam model, each cam fully adjustable. 6 r.p.m.
M.f.g. by Magnetic Devices. £7:50. Post 35p.

A.C. MAINS TIMER UNIT

Based on an electric clock, with
25 amp. single pole switch,
which c¢an be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time. from 10 mins. to
6 hrs. then switch off.
additional 60 min. audible
timerisalsoincorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size 135mm 130mm ~ 60mm. Price £2. Post
40p. (Totalincl. VAT and Post £2-59).

TIME SWITCH

‘Horstmann ' Type V _Mk. 1l Time
switch, 200/250 volt A.C. Two on/two &
off every 24 hours, at any manually pre-
set time. 30 amp contacts. 36 hour
spring reserve in case of power failure.
Day omitting device. Fitted in heavy
high impact case, with glass observa-
tion window. Builtto highest Electricity
Board Spec. individually tested. Price
£7°75. Post 50p. (Total inc. VAT £8°91).

- @

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers,
Wil! control up to 600W of lighting

except fluorescent at mains voltage.
1 Complete with simple instructions.
£2.75. Post 25p.

1,000 watt model. £4. Post 25p.
2.000 watt model, £8. Post 30p.

INSULATION TESTERS

Test to I.LE.E. Spec. Rugged mertal
construction, suitable for bench or
field work, constant speed clutch,
Size L.8in, W.4in, H.6in, weight 61b.
500V, 500 megohms, £30. Post 80p.
1,000V, 1,000 M, £36. Post 80p.

NEW!

SERVICE
TRADING CO.

Personal callers only, Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576




BARCLAY ELECTRONICS

NOW OFFER YOU A FULL RANGE OF
ORDINARY AND SCIENTIFIC
CALCULATORS

® FULLY GUARANTEED

@ AT THE BEST POSSIBLE PRICES!

HEWLETT PACKARD
HP21

HP35

H:gg PLEASE SEND S.A.E. FOR NEW LOW PRICES
H
HPE5 J

*These models employ ordinary batteries but mains adaptors are
available, as an optional extra.

DECIMO ADAPTOR £3-00

SINCLAIR OXFORD ADAPTOR £2-95

CBM ADAPTOR £2-70 .

Please add the correct amount to total if adaptor is required.
NOTE—AIl rechargeable machines supplied complete with nicad
batteries and chargers for the stated price.

All prices include V.A.T. at 8% and although correct at time of going
to press, may be subject to alteration without notice.

PHONE CALLS AND PERSONAL CALLERS WELCOME
MONDAY-THURSDAY BETWEEN 2 and 5 p.m. .

12ln LONG PERSISTENCE CRT. Full
spec. Price £6-50 to include V.A.T. and
Carriage.

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Hz to
8MHz. Hook up to a § volt battery and
connect to your scops and have two
traces for ONLY £6.25, P. & P. 25p. {Not
cased, not calibrated.)

WIDE RANGE WOBBULATOR. 5MHz to
150MHz up to 15MHz sweep width. Only
3 controls, preset RF level, sweep wldth
and frequency. ldeal for 10:7 or TV IF
alignment, filters, receivers. Can be used
with any general purpose scope. Full
instructions supplied. Connect 6-3V
a.c. and use within minutes of receiving.
All this for ONLY £6-75, P. & P. 35p. {Not
cased, not calibrated.)

20Hz to 200kHz WB, SINE and SQUARE
GENERATOR, Four ranges. Independent
amplitude controls, thermistor stabilised.
Ready to use. 9V supply required. £8-85
each. SINE WAVE only £6-85 each.
P. & P. 35p. (Not cased, not calibrated.)

GRATICULES 12cm x l4cm high quality
plastic 15p each, P. & P. 8p.

Large quantity of good guality com-
ponents—NO PASSING TRADE—so
we offer 3b of ELECTRONIC
GOODIES for £1-70. Post paid.

METER PACK—3 different meters for £2.
P. & P. 55p.

MIN TRANSFORMER. 240V input. 3V 1A
output. Brand new 65p each P. & P. 20p.
P.C.B. PACKS. S & D. Quantity 2 sq. ft—
no tiny pieces. 50p, P. & P. 37p.
CAPACITOR PACK—50 brand new com-

ponents. only 50p, P. & P. 37p.

TRIMMER PACK. 2 twin 50/200pF
ceramic, 2 twin 10/60pF ceramic; 2 min
strip with 4 preset 5/20pF on each: 3 air
spaced preset 30/100pF on ceramic base.
ALL BRAND NEW. 25p the lot, P. & P.
15p.

PHOTOCELL equ. OCP71. 13p each.
MULLARD OCP70, 10p each.

DELIVERED TO YOUR DOOR, 1cwt of
Electronic Scrap chassis, boards,
atc. No rubbish. FOR ONLY £4.

MODERN TELEPHONES. Type 706: two-
tone grey or black, £3-75 each. Type 7006:
two-tone grey or green. £3:75 each.
Style simiiar to Type 746: grey, or
black, £3 each. As above butdiscoloured,
grey only, £2 each. P. & P. all types 45p

each.

CRYSTALS. 4-43MHz. Brand new, £1:25
each. P. & P. 15p.

RESETTABLE COUNTERS—4 digit by
Sodeco/Stonebridge. 1,000 ohm coil, £2
each. P. & P. 35p.

HANDSETS. Complete with 2 inserts and
lead, 75p each, P. & P. 37p.

DIALS. ONLY 75p each, P. & P. 25p.
HIGH VALUE—PRINTED BOARD PACK.
Hundreds of !
etc.—No 2 boards the same. No short
ieaded transistor computer boards.
£1-75, post paid.

BEEHIVE TRIMMER 3/30 pF. Brand new.
Qty 1-9 13p each, P. & P. 15p; 10-99 10p
each. P. & P. 25p; 100-999 7p each. P. & P.

free.

HE CRYSTAL DRIVE UNIT. 19in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) £5
each. Carr. £2.

1,000pF FEED THRU CAPACITORS. Only
sold in packs of 10, 30p, P. & P. 15p.
SOME  OSCILLOSCOPES ALWAYS
AVAILABLE. S.A.E. staling specification
and price range.

PLEASE ADD V.A.T. AT 8%
OPEN 9 a.m. to 6 p.m. ANY DAY

CHILTMEAD L TD
7/9 ARTHUR ROAD, READING, BERKS.

At

. N

Use Access here

(rear Tech. College)

Tel. Reading 582605

LEGTR

The best of all!

CATALOGUE 7 ISSUE 3

With 25p refund voucher
Up-dated Price and Product Information

LU

4 FUNCTION £
CBM 774D _ 7 digit, slim pocket* 5.80
SINCLAIR CAMBRIDGE 8 digit, slim pocket, constant 10-70
SINCLAIR OXFORD 100 8 digit, constant* 10-70
4 FUNCTION % CONSTANT
DECIMO VATMAN SPY 8 digit. slim pocket* 11-80
DECIMO VATMAN 8 digit, green display 12-40
CBM 385R 8 digit rechargeable 10-40
CBM 986R 8 digit, green display. rechargeabie 14-80
4 FUNCTION, STORE MEMORY, %
CBM 776MD 7 digit. pocket stim* 6-80
CBM GL976MR 7 digit, green dispiay. rechargeable 13-25
4 FUNCTION, FULL MEMORY, CONSTANT
SINCLAIR CAMBRIDGE MEMORY 8 digit, pocket siim 14-55
SINCLAIR OXFORD 200 8 digit, %* 18-25
CBM 887D 8 dlgl! factor exchange, %* 11-50
CBM2GL9a7R digit, Y. factor exchange. green dlaplly, rechargeable 17-60
DECIMO VATMAN MEMORY 8 digit. green display, %. factor exchange 20-50
SEMI-SCIENTIFIC FULL MEMORY
DECIMO SUPER VATMAN 8 digit, green display. V/x. x factor exchange. "
Yo* 21
CBM 989 8 digit. green display V/x. X2, factor exchange. % reciprocals.
rechargeable 23-50
SCIENTIFICS, ALGEBRAIC LOGIC, DUAL FUNCTION KEYS
SINCLAIR SCIENTIFIC 5 digit, 2 exponents. trig. log. slim pocket 16-40
SINCLAIR OXFORD 300 5 digit, 2 exponents. trig. log. m. Vx. reciprocals. x?,
memory* 26-50
DECIMO 2001 8 digit. trlg, log. m. V/x reciprocals. memory. y*. 8", x%. x-y.
pocket slim* 31-00
DECIMO VATMAN SCIENTIFIC as 2001. but large green dispiay 31-00
DECIMO SCIENTIFIC SUPERMAN 8 digit. 2 exponents. log. 1 memory. 1
memory store, y*, 8", reciprocals, . X%, pocket slim* 29-50
CBM SR120R 8 digit. 2 exponents, lng log. ™. Vx. rac:procnls o', X% x-y.
(parenthesis), exponent shift, meanand s polai g 5 R
co-ordinates. rechargeable, 2 memory stores 34-50
" ROCKWELL 31R
ggg:agtt g:: PLEASE SEND S.A.E. FOR NEW LOW PRICES
ROCKWELL 63R
SCIENTIFICS ALGEBRAIC LOGIC, SINGLE FUNCTION KEYS
DECIMO 2001E 10 digit, 2 exponents, trig. log, . \V/x. reciprocals. memory,
y*. X% x-y, memory exchange. hyperboiics. pocket stim* 4060
CBM SR4148R same as SA120R but in addition has 10 digits. 2 exponents, 2
store memory, and single function keys 44-50
TEXAS INSTRUMENTS
SR11
SRS | PLEASE SEND S.A.E. FOR NEW LOW PRICES
SRS1 J
SCIENTIFICS, REVERSE POLISH LOGIC—SINGLE FUNCTION KEYS
NOVUS (BY NATIONAL SEMI-CONDUCTORS)
6010 8 augit. trig. log. X . . X-y, reciprocals. memory 29-95
4510 37-50
4515 102 step programmable 79-95
6020 49-95
6030 49-95

To BARCLAY ELECTRONICS, 1115 Finchley Rd., London, N.W.11

Pleasesendme................. of MOdel(S) ...coovvierniiiii e
with/without optional mains adaptor. | enclose cheque/money order
total value €.......cooeeveviiinnieennin which includes 50p insured post and
packing charge.

NAME i e een e e

112 pages plus cover. As comprehensive and up-to-the-minute as possible
Thouund. of items from vast ranges of semi-conductors including I.C.s

ponents, tools. ies. technical iInformation and diagrams are
Includsd as well as a refund voucher worth 25p for spending on orders IIut
value £5 or more SEND NOW FOR YOUR COPY BY RETURN
it's an investment in practical money-saving and reliability! 3°p pnld

PRICES—Electrovalue policy is to review prices every three
months rather than try to keep up with day by day changes
as they occur. We have, in fact, held our prices for two such
periods (Jan. 1st—July 1st) and our next price review is due
October 1st.

DISCOUNTS apply on all items except the few where
prices are shown NETT. 5% on orders from £5 to £14-99;
10% on orders list value.£15 or more.

FREE POST AND PACKING in U.K. for pre-paid mail
orders over £2 (except Baxandall cabinets). If under there
is an additional handling charge of 10p.

QUALITY GUARANTEE. All goods are sold on the
understanding that they conform to maker's specification.
No rejects, seconds or sub-standard merchandise.

ELECTROVALUE LTD

icatl to Section 2/5, 28, 8T. JUDES ROAD, ENGLEFIELD
GREEN EGHAM, SURREY Tw20 OHB. Telephons Egham 3603, Telex
264475. Shop hours: 9-5.30 daily, $-1 pm Sats
NORTHERN BRANCH: 680, Lai h
M19 INA. Telephone (0681) 432 4945, Shophourx Dllly9—5 SOpm 9—'pm$lll

N

Practical Electronics October 1975



BI-PRE-PAK it
: Stlrlme ound
The people for component bargains audio equipment

ORIGINATORS OF PRE-PACKED COMPONENTS IN BRITAIN—AND STILL LEADING!
4 AUDIO MODULES — today’s most challenging values! )

POWER AMPS PRE-AMP/CONTROL MODULES

§5103 S$S100

Compact I.C. amp 3 watts R.M.S. Single channel (mono) Active tone control unit to provide bass and treble facilities

On P.C.B. size 3}in x 2in. Needs 10-20V supply. £1-75 (stereo) £1-60
Sst0t ) ) £1-60

$5103-3 Pre-amp for stereo ceramic cartridges, radio and tape

Stereo version of above {two 1.C.s) £3-25 SS102
Pre-amp for low-output stereo magnetic cartridges. radio
and tape £2-25

NEW! SS105 Mk. 2

A compact all-purpose power amp. Can be run from 12V car
battery. Size 3}in x 2in. Useful SW output {(mono) into 3N

BUILD A STEREO F.M. TUNER
with these modules

using 12V. Excellent value. £2-25 $5201
Front End assembly. Ganged tuning with well engineered
slow-motion geared drive in robust housing. A.F.C. facllity.
$8110 Mk. 2 Requires 6-16V. Excellent sensitivity. 86-108mHz. g .25

Similar in size to $5105 but will give 10W output into 40

using 24V (mono). Two in stereo give first-class results. S§$S202

suitable for many domestic applications £2-75 |.F. Stage (with 1.C.). Designed to use with $5201 uses | C.
Caretully checked before despatch £5.25

SS140 §5203

Beautlfully designed. Will give up to 40W R.M.S. into 401
Excellent S.N.R. and transient response. Fine for P.A., disco
use, etc. Operates from 45V d.c. Two In bridge formation

Stereo Decoder. Designed essentially for use with $5201
and $S202, this excellent decoder can also make a stereo
tuner of almost any single channel-FM tuner. Supplied ready

aligned. A L.E.D. can easily be fitted. £5.62

SAVE £5 ON THE S/S TUNER
By buying Units $S201, $5202 and SS203 together, the
price is £12-12—a genuine saving of £5 on this very

efficient tuner. £12-12 _f

NEW RANGE TRANSISTOR AND COMPONENT PACKS
UT SELECTION CP SELECTION

will give 80W R.M.S. into 8. £3-60*

3
SPECIAL

OFFERS
LM 380 AUDIO I.C TP SELECTION

{Marked SL 60745). Brand TPS5 ?0 Transistors, PNP German- UT1 50 PNP's Germanium, AF and CP{ Mixed bag of capacitors
new and to spec. 3 watts ium. Red Spot A.F RF Electrolytic., Paper, Silver Mica
R.M.S. out. With data. TPg 20 Transistors, PNP German- | {yy5 150 Germanium diodes. min. (Approx. 150—sold by welght).

ium. White spot RF glass
TP7 1 2N174 150W 80Vce Power . 200 (approx.) Resistors. various
Transistor, with mounting UT4 100 Silicon diodes. min. glass. CP2 (ypa(s.pealues. watts. (Sold by

£1-00*
2XSN 7490. Brand new

I.C. to spec. decode assembly similar to.IN914, IN916 werght.)
counters £1-00* TP19 100 diodes. mixed Germanium. UTS 40 250mW Zener diodes
3XSN 7400 Quad 2 input mglr?( bdundsd etc. Marked/Un- OAZ24 range: average 50% CP3 40 Wire-wound resistors. mixed
& ood.
Nan gate 1.C.s 50p 9
¢ TP23 Twenty NPN Silicon uncoded | 115435 giicon rectifiers 750mA, | CP4 12 pots—pre-set, w/wound.

TO5. Similar to BFYS50/2
2N696. 2N1613, etc. Comple-
mentary to TP24 UTQg 40 NPN Silicon planers. Similar

TP24 Twemy PNP Sillcon. uncoded © 2N3707-11 range. Low noise

TO0S 5Slmllﬂr to BFY64 amps
2N 2904/

TP29 8 power diodes 400v. 1254 |UT1233 2M37023 Transistars. PNP

Silicon FST 3/4
Pt PAK—Approx. 170 short-lead semi- .
conductors and components. PNP. ALL ABOVE PACKS—50p EACH. TP Tested and Guaranteed: UT Untested. unmarked: CP Components.

AL Teast 5% Tactorn mackes. oo CAPACITOR DISCHARGE IGNITION KIT  $5300 POWER SUPPLY STABILISER
Simple to assemble and fit. Improves car performance, Add this to your unstabilised supply to obtaln a steady work-

data supplied. 50p.
UHF 525?5"5 lunepr, rotary. £2-50. saves on fuei. P. & P. 30p. £7-50* ing voltage from 16 to 60V for your audio system, work-

i carbon. dual, with/without

mixed voitages. Top Hats, etc switches—all mixed

CP7 Heat sinks. assorted. To fit SO-Z
(0C72) TO-1 (AC128). etc

SUNDRY

Rev Counter (for cars) (8%). £1-00. B|-PRE-PAK X-HATCH GENERATOR MK 2 bench. etc. Money saving and very reliable £3.25*
Books by Bernard's Publications F ) "
Newnes-Butterworth's. etc. R o T e e PLASTIC POWER TRANSISTORS
\ 40 WATT SILICON"
— — —— ——— -
- -"j Aendy-oult £9.93*  Type Polarity Gain vCE Price
THE FREE CATALOGU In kit form £7-93* oy NPN 15 15 20p
New edition better than ever. It's Please add 30p for postage and packing. 40212 gzs ‘:g :g ggp
your's for free and well worth 1s invaluable to industrial and home user alike. Improved 40P2 PNP 40 40 30"
getting—only please send large ' circuitry assures reliablilty and still better accuracy. Very P
S.A.E. with 10p stamp If we have to compact. seif-contained. Robustly bullt. Widely used by TV S0 WATT SILICON"
I post It fo you. rental and other engineers. With reintorced fibreglass case, Type Polarity Galn VCE Price
S ——— — — instructions, but less batteries. (Three U2 type required.) 90N1 NPN 15 15 25p
. SON2 NPN 40 40 3I5p
TV SIGNAL STRENGTH METER 30P1 PNP 15 15 25p
Complete kit as described In 'Television  £19-50 plus 40p 90P2 PNP 40 40 35p

for P. & P. plus VAT at current rate

TERMS OF BUSINESS:

VAT at 25% must be ed to 101al value of

rofer not to cut coupon out. please mention ETIPZ when writing.
Lt 4 L1 ' [t [ ¢ { [ | |}

To BI-PRE-PAK, 222-224 WEST ROAD \WESTCLIFF ON-SEA, ESSEX
Please send I

If you

opt for [tems marked * or (8%), when
POST & PACKING Add 22p for UK
eplable—it. Over, orders, add

ged. PRICES Subject to alteration with-
e at time of going to press when every effort Is

BI-PRE: FAK LTD

for which | enclose inc. VAT I

NAME I

€0 Rey No R2GN9 I
222 224 WEST ROAD.WES"CUFF-ON-SEI.ESSEX‘SSO 90F. ADDRESS '
TELEPHONE: SOUTHEND (0702) 46344, PEQ

L T U N T A N U BN A N AR A IR S

FOUNDED IN 1959
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FOR SPEAKERS AT FANTASTIC
REDUCTIONS

THE COMPACT’

EASY BUILD SPEAKER KIT

A compact bookshelf speaker system giving a high electro
accoustic efficiency for the low powered amplifier.

The professional finish can be obtained with the minimum
of tools. the infinite baffle type enclosures come ready
mitred and professionally finished. simply apply glue,
fold up around baffle board, and fix together with

B[Thv]

LE-4 SPEAKERS

Superb  performance and  beautifully
finished in selected teak veneers. A
professional standard four-way speaker
system giving 25 watts RMS power
handling. Bass unit is 14"x9" with
8% 5" unit for mid-range and twin 3"
high frequency units to give monitor type

mode selector, and scratch filter.

50 K ohms {flat trequency response).

System 2. £81.00

Viscount IV amplifier {As System 1a)
MPGD type deck (As System 1a)

Two Ouo Type 1)1 matched speakers
— Enclosure size approx. 277 x 13"
X 114" Finished in teak simulate.
Drive units 13 x 8 bass driver, and
wo 3" {approx.} tweeters. 20 watts
AMS, 8 ohms frequency range —
20 Hz 10 18,000 Hz.

Complete Systemn with these

speakers £8100 +£760p&p.

788

quality and performance.

Specification — Size 33'x14"x 16"
Impedance 8 ohms.
handling 25W RMS. (Peak 50 watts.)
Frequency range 35 Hz—20 KHz.

Qur Price £34.00 each

{normally £66.00)+£5.80 p & p.

approx.

Scotland and the Orkneys
P & P Surcharge £3.50

EMI 350 KIT

System consists of a 13" x 8"
approx. woofer with a 3" tweeter,
components and  circuit
diagram. Frequency response: 20 Hz
to 20 KHz. Power handling 15 watts
RMS into 8 ohms. (Peak 30 watts.)

crossover

£6.50 120080

Complete with crossover Components

and circuit diagram

VISCOUNT IV STERED SYSTEM

System 1a. £6500

The new-20+20 watt Stereo Amplifier incorporating the latest sificon transistor solid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-
finished cabinet, with anodised fascia to harmonise with any decor. Potished trim and knobs.

The VISCOUNT IV has a comprehensive range of controls — volume, bass. treble, balance. mono/stereo,

Front panel socket for stereo headphones. And a host of sockets at the rear — for left and right
speakers, tape recorder, auxiliary, tuner, disc and microphone
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total
distortion @ 10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. — 3 millivolts @
47 K ohms {RIAAY}; 2. Crystal/ceramic P.U. — 50 millivolts @ 50 K ohms {RIAA); 3. 4, 6. Tape
Tuner/Aux. — 140 millivolts @ 50 K ohms {flat frequency response); 5. Microphane — 3 millivolts @

CONTROLS: Push button ON/OFF, stereo/mono, scratch filter. 6 position rotary selector. Individual
rotary controls for treble, bass, balance and vofume. Headphone socket. tape out socket. Aux. mains
output. Frequency response: 25 Hz 10 25 KHz @ full rated output. Signal to noise ratio: better than
—50 dB on all inputs. Tone control range: Bass + 1
Power requirements: 200-250V A.C. mains @ 60 watts. Approx. size: 15" x 3" x 107
MP6Q type deck with magnetic cartridge, de luxe plinth and cover.
Two Duo Type lla matched: speakers — tnclosure size approx. 193" x 10§" x 7§ in simulated
teak. Orive unit 13 x 8 with 3" tweeter. 15 watts handling. 30 watts peak.
Complete System with these speakers £65 00 +£6.50 p & p.

PRICES: SYSTEM 1a
Viscount IV R103

amplitier £25.00+£190p & p.

2 Duo Type lla

speakers £30.00+£650p & p.

MPBO type deck with Mag. cartridge

deiuxe plinth

and cover £20.00+£3.30p&p.

Total if purchased

separately:  £75.00

Available complets for only: f 65. 0 0
+£6.50p & p.

5 dB @ 50 Hz; Treble + 12 dB « 10 KHz

masking tape till glue dries.

The cabinet measures 127x3”x5” deep approx finished in
simulated teak, incorporating a quality 7°x4” elliptical
speaker, power handling 4 watts, flux density 30,000
maxwells, impedance 8-15 ohms nominal. voice coil dia
2”7 magnet size 23" approx.

EASY TO BUILD SPEAKER KITS

These superb simulated teak-finished speaker kits have been specially designed by
RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but
doesn't want to spend the earth. Built to EMI's
exacting specification, these new RT-VC speaker kits
{350 type kit) incorporate 13" x 8" woofer, 33"
tweeter and matching crossover.

Easily put together with just a few basic tools.
Specification (each speaker): Impedance 8 ohms.
Power handling 15 watts RMS (30 walts peak).
Response 20—20.000 Hz. Size 20" x 11" x 93"
approx. Comparable built units (EMI LE3) sold else-
where for over £45 pair.

£22.00 pair complete .¢520p85.

Complete with crossover C

Power

£6.00

pair incluzive P & P £1.70

p s and circuit diag

PRICES: SYSTEM 2
Viscount IV R103

smpliier £2500+£1.90p & p.
2 Ouo Type ilt
speakers £46.00+£7.50 p& .

20x20

MPB0 type deck with Mag. cartridge

de luxe plinth
and cover £20.00+£3.30p&p. SYSTEM
Total if purchased
ly:  £91.00
e tatre comploe for only £81,00  Scotland and the Orkneys P & P Surcharge
+£1.60p&p System 1a £1.75 System 2 £3.50
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PUSH BUTTON CAR RADIO KIT— THE TOURIST TT*

NOW BUILD YOUR OWN Controls volume manual tuning and five push
PUSH BUTTON CAR RADIO buttons for station selection, illuminated tuning
Easy to assemble construction kit comprising fully scale covering full, medium .and long wave bands.
completed and tested printed circuit board on Size chassis 7" wide 2" high
g which no soldering is required. All connections are  and 43" deep approx. £9.50+¢1.05 p&p.
\ ¥ simple push fit type making for easy assembly. Speaker including baffle and fixing strip £2.00
Fine tuning push button mechanism is fully built  +45p p & p. Car Aerial Recommended — fully
and tested to mate with printed circuit board. retractable £1.60+40p p & p.
TECHNICAL SPECIFICATION: (1) Output  The Tourist | Kit For the experienced constructor.
4 watts RMS output. For 12 voit operation on  If you can solder on a printed circuit board you
negative or positive earth. {2) Integrated circuit  can build this model. Same technical specification
output stage, pre-built three stage IF Module. 3s Tourist TT. Price £8.20+£1.059&p.

ITY SOUNDFOR | DISCO AMPLIFIER
LESS THAN £24.00

Stereo 21. easy to assemble audio system kit. No soldering
required.

STEREQ] QuaL

The unit is finished in white P.V.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth

Includes — BSR 3 speed deck. automatic, manual facilities
together with stereo cartridge.

Two speakers with cabmnets.

Amplitier module. Ready built with control panel. speaker leads and
full, easy to follow assembly instructions.

Specifications — For the technically minded:

Input sensitivity 600mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Qutput impedance 8—15 ohms. Stereo
headphone socket with automatic speaker cutout. Provision for
auxiliary inputs — radio, tape, etc., and outputs for tapmg discs.
Overall Dimensions. Speakers approx 15‘ x8" x4 Cumplete deck
and cover in closed position approx. 15" x 12"x

Complete only £23.20 +£3005p.

Extras if required. Gptional Giamond Styh £1.60.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance £5.80.

Elegant self selector push button player
for use with your stereo system.

Compatible with Viscount v system,

" Unisound module and the Stereo 21 Ti’:"“‘h(
Technical specification Mains input, : ?4? 3.“
240V,  Output  sensitivity 125mV, L

Yours for only

£16.20 +c170p85p.

5 o ! =

Reliant Mk IV Mano Amplifier, ideal for the small
disco or house parties. Dutput 20 watts RMS into
8 ohms (suitable for 15 ohms).

Inputs “4 elecmcally mixed inputs. "3 individual
mixing controls. Separate bass and treble controls
common to all 4 inputs. Mlxer employing FET.
{Field Effect Transistors). *Solid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. {Selector
switch for desired sensitivity.} — Inputs — 2}, 3}, 4).
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — all 250mV
sensitivity. AC Mains, 240V operation. Size approx:

12§7x67x34" £20.00 +¢135p8p.

BUILD YOUR OWN STEREQ AMPLIFIER”

For the man who wants to design his own sterec — here's
your chance to start, with Unisound — pre-amp, power
amplifier and control panei. No soldering — just simply
screw together. 4 watts per channel into 8 ohms. Inputs:
120mV (for ceramic cartridge). The heart of Unisound is
high-efficiency I.C. monolithic power chips which ensure
very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers {7*x4”} £10
Also available with the ‘Compact’ (see opposite page) easy build speakerkit£13.50- f2p&p

£1.75p 6 p. £8.95 1 £1.05p & p.

Pre-amp —

INCORPORATES : Pre-Amp with full mixing facilities, including switched input
for mic with volume control, switched input for auxiliary with volume control.
bass and treble controls. volume control and blend control for turntables. Two
B.S.R. MPS0 type single play professional series decks. fitted with crystal cartridges.

TECHNICAL SPECIFICATION:

Output 200mV.
Auxiliary  inputs
750mV into ! meg. Mic input — BmV
into 100K. 240 volt operation.
Turntables capacity — 7'

Console size -

Unit Closed — 1747 % 133" x 84 "(app.}
Unit Open —354"x 133 x 44" (app)
This disco console is ideally matched
for the Reliant [V and Disco 50 or any
other quality amplifier

200mV  and

107 or

12" records. Rumble, wow and flutter
Rumble Better than —35d8. Wow
Better than 0.2%. Flutter Better than
0.06% {Gaumont kalee meter).

The unit is fit ished in black PVC with
contrasting  simulated teak edging,
diamond spun control knobs with
matching control panel.

Finish — Satin black mainpiate with
black turntable mat inlaid with
brushed aluminium trim. Tonearm and
controls  in  black - and"  brushed

aluminium, £49.00 +£6.50p & p.

[THv][c

21D HIGH STREET. ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE RD: 9 a.m.—-5.30p.m. Half day Thurs
ACTON: 9.30a.m.—5p.m. Closed all day Wed.

Yours for only

Mail orders to Acton. Terms C.W.0. All enguiries
d addressed | Goods not d d
outside U.K.

Leaflets available for all items listed thus® Send
stamped addressed envelope. All items subject to
availability. Prices correct at 1stAug 1975 and

\
DO NOT SEND CARD subject to change without notice.

Just write your order giving A prices include VAT
your credit card number at current rates
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ENGINEERS

YOURSELF FORA

BETTER JOB -~ MORE PAY!

Do you want promotion, a better
job., higher pay? ‘‘New oppor-
tunities”" shows you how to get
them through a low-cost, Home
Study ‘Course. There are no books
to buy and you can pay as you
learn.

This casy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this
helpful 76-page free book NOW!
No obligation. nobody will call on
you. It could be the best thing you
ever did.

CHOOSE A BRAND NEW FUTURE HERE
[ "= == = CUT OUT THIS COUPON o m s g

Tick or state subject of interest.
Post to address beiow.

I ELECTRICAL &

Air Registration Board

—58

‘0’ & ‘A’ Level Subjects
—over 10,000 Group Passes!

NAME (Block Capitals)

ADDRESS ..... . ...........

Other subjects of interest

790

Aldermaston College
Dept. TPE10, Reading RG? 4PF

also at our London Advisory Dffice, 4 Fore Street Avenue,
Moorgate, London EC2Y 5EJ. Tel. 01-628 2721.

l ELECTRONICS Certs. ]
. Practical Radio & MAA/IMI Dip. O
l Electronics (with kit) O  CONSTRUCTIONAL
Elec;!;.omlc Engineering O Heating Ventilating &
I eru ‘°13E°l E Air Conditioning O
gerltg;a t ect. Eng. O Architectural Draughts-
ertiticate manship & Design @]
I C. & G. Elect. L.1.O.B O
TCElEfierg = C.ar.pe'mr.y & Joinery O
Elect. Install. & Work O Plumbing Technology O
C. & G. Elect. G | Buildi O
Technicians 0 CalEEl} AR
I Painting & Decorating O
RADIO & TELE- MECHANICAL
l COMMUNICATIONS A.M.S.E. (Mech.) 0
Colour TV Servicing O  General Mech. Eng. o
C. & G. Telecoms. Inst. Engineers &
Technician's Cert. O  Technicians O
C. & G. Radio. TV & Maintenance Engineering O
l Electronics Mech. Cert. O Welding g g O
i TV Engi i
E?)glrze& neineering ] MANAGEMENT &
l Radio. Servicing & PRODUCTION .
Repairs g Computer Programming
I Radio Amateur’s Exam [0 Inst. of Cost &
: Managements Accts.,
I AUTO & AERO DRAUGHTSMANSHIP &
Motor Mechanics O DESIGN
C. & G. Motor V. General Draughts-
Mechanics O manship m]
General Auto A.M.1LLE.D. [m]
I Engineering O  Electrical Draughts--
AM.I.M.1. O manship O
I G.C.E.

Accredited by C.A.C.C. Member of A.B.C.C

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

VALVE MAIL ORDER CO.
l6a WELLFIELD ROAD, LONDON SWié 28BS
SPECIAL EXPRESS MAIL ORDER SERVICE

a o
1 I 1 £ 3+ «r F 5P @ ¢ & 3§ @ @ 1 B B ] 1./

iN21
IN23
IN8S
IN25H3
IN236
IN64H
IN7254
IN914
IN4007
18113
18202
2G371
2G381
2G414
2G417

AF186

2p £2p £p £p
017 ] AFZIL 115 ) BY213  0-25 | OAZ2056 0-48
035 [ AFZ12 200 | gyzj0 045 [ 0AZ206 0-45
088 | AX2R gjgg BYZ11 040 | 0AZ207 0-45
050 | yayos .25 | BYZ12  0-40 [ 0AZ20k 040
050 | 4ay29  0.30 | BYZ13  0-42 | 0AZ200 0-40
016 [ Asyss 0.5 | BYZ1:  1.25 | OAZ210 0-40
0-20 | ASY50  0-2¢ | BYZ1s  0.80
0-06 | ASY5l 040 | BZYSs 010
012 | ASY53 020 | €111 0-55
o025 | ASY35 020 [ CR81/05 0-38 | 0AzZ224  0-48
ASY62  0-25 | CR81/40 0-50 [ 0AZ241 0.25
0-28 | x8v66 033 | C84B 190 | 0AZ242 015
040 | A8Z21 100 | CR10B  3:80 | 0AZu44 0.25
022 | ASZ23  0.75 [ bDOCO 018 [ 0AZ246 015
0.30 | AUL04  1.00 | DD003  0-16 | 0AZ290 0-88
0.25 | AUY10 150 | DDO06  0-26 | oC16 1-00
oge | BC107 014 ) DDO0T  0-40 | OCI6T  1.00
o.16 | BCI0& 013 [ DDoox  0-38 | OCly 0-80
o.80 | BC109 -14 [ GD3 0-33 | oC2 1.00
012 BC113 16 | GD4 0-10 [ 0C23 1.25
o1 | BC11D -20 | DS 033 | 0C24 1.10
015 BC116 .20 | GDR 025 | oC25 0-40
0.40 | BC1164  0-28 | GD12 0-10 [ 026 0-40
0.85 BC118 020 | GET102 050 | oC2s 0-66
0.25 BC121 020 | GET103 0-40 | oC2e 0-85
024 BC122 020 | GET113 0-35 | oC30 0-40
018 | BC120  0-88 | GET114 030 | 0C35 055
0.1 | BC128 -88 | GET115 0-80 | OC36 0.60
0.g8 | BC140 -85 | GET116 085 | 0C41 0.38
BC147 10 [ GET120  0-50 | oC42 0-40

. < NKT222 080 [ 0C150  0.80
.55 | BEX30 028 | NKT224 0:28 [ OC171  0.80
NKT251

8:33 BFY51 080 | NKT7i7 0.88 e
BFY52 020 5 ' .
0-22 OAS 072 | 3X635
BFYs3 017 q
0-82 0A6 012 | 3X640
BFY64 0:38 A $
0-82 0A47 0-08 | 8X641
0.50 | BEYS0 081 | 6350 0.10 | gx 640
0-50 | BR10O 040 | 0ATI 020 | o mys
0-44 | B8X27  0-60 | oa73 015 SXGi-f
0-44 | BSX60 088 | 0OATS 016 | BX845
030 | BSX76 018 | oa79 0.0 | TICH4
0-25 | BSY26 0171 4 018 | V15/30P 0-76
0.2 | BEY2T 020 . g5 [ v30/201P 075
0-25 | B8Y31  0-50 60201 0-50
024 | BSY954 012 0As6 015 | V6O/2 -5
0.57 | BSY95 012 0avo  0.07 | V60/201P 078
0.20 | BT102/500R QAL 0.07 | Xa101 010
0-30 075 | 0A95 0.07 | Xal02 018
0-80 | BTY42 092 | oou00  0.08 [ XAl5) 018
0-30 | BTY79/100R 0A202 008 | XAl52 0-15
0-30 078 | 0A210 020 [ XAl61  0:25
0-41 | BTY78/400R | OA211 035 | XAl62 0.2
0-55 1-10 | OAZ200 0-50 [ XBIol  0.48
065 | BY100  0.287 | OAZ20) 0-45 [ XBlo2  0-30
0-55 | BY126 014 | oaZ202 045 | XBlos  0-38
0.50 | BY127 012 | OAZ203 048 | XB1l3  0.30
0-48 | BY182  0-85 | OAZ204 0-45 | XBl21l 0-43

£p
Z8170 010
78271 018
T2l 0-25
ZT43 025
4TX107 012
ZTX108 0-08
ZTX300 013
ZTX304 0-24
ZTX500 018
ZTX503 018
ZTX531 025
INTEGRATED
CIRCUITS
7400 0-18
401 0-18
7402 016
7403 018
T404 0-26
7405 0-22
7406 0-42
7407 0-42
7408 0-28
7404 0.28
7410 0-16
411 0-2%
412 0-30
7413 0-36
7416 0-36
417 0.36
420 018
5
7
7

2:52
Plug in rockets
—low profile
14 pin DIL

0-15
16 pin DIL
017

Open daily to callers: Mon.-Fri. 9 a.m.-S p.m,
Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m.
Terms C.W.O. only + Tel. 01-677 2424-7

V.A.T.

Post and Packing |10p per order.
Transistors 25%. Integrated Circuits 8°%.

Prices correct
when going
to press.
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Kit inspection

Dimensions
410 x 260 x 190mm

STUDIO ELECTRONICS EASIKIT

We invite your closest inspection of our loudspeaker kits.
Here at last is a kit which doesn’t require you to be either
an electronic genius or a master carpenter. The assembly
is simplicity itself, taking barely 15 minutes and requiring
only a soldering iron, screwdriver and our easy to follow
instructions, the cabinet being already built. 4 drive units

SOUND SPHERES

provide excellent reproduction free from colouration,
cabinet resonance and listening fatigue. In teak or white.
Based on an original design as also selected for the
outstanding Practical Electronics Rondo Quadraphonic
system.

SPECIFICATIONS

Impedance 4-8 ochms.

Power Handling 20W r.m.s.

Crossover Frequencies 250Hz, 5kHz.

Frequency response 30Hz to 20kHz + 5dB.

4 Drive units, Bass (13cm dia.), Bass/Mid-range (13cm
dia.), 2 Tweeters (6-5cm dia.).

The little speaker with the
big sound! Only 4}in dia-
meter and weighing 700
grams, it is capable of
handliing 10W. A very
versatile littie performer,
ideally suited to rear
channel systems, In the
car, extension speakers,
etc. The magnetic base
enables them to be
mounted  virtually any-
where. Superbly finished in
black, white or orange.

SPECIFICATIONS
Impedance 4-5 ohms.
Power Handling 10W.
Response 100Hz to 16kHz.

£19-95 per pair. Post free.

Plus VAT.

£42-50 per pair. Post free. Plus VAT.
ready assembled £49-50 per pair. Post free.
Plus VAT.

Trade enquiries welcomed.

Demonstrations by telephone appointment.

B R B N - -B_NB N N B N _ N N N §_
PE10

Please forward by return ............................c.cccciiii.
........................ 1 enclose cheque/PO/Cash .......................

Barclaycard or Access welcomed. Reg. No. in London 11 82 359

Studio Electronics Lid

P.0. BOX 18, HARLOW, ESSEX CM18 6SH. Tel. 416771
- D N N N O O S s am am oam mll
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TUACGC

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD
163 MITCHAM RD-LONDON SW179PG 01:672 3137 9080

TUAC POWER MODULES offering more power and quality than ever before

@ 125 watts RMS
continuous sine
wave output

» Power supplies vacuum impregnated
Transformers with supply board incor-
porating pre-amp supply:

TL100

5% 5x 3in
5x 5 x 3in
@® 60 watts RMS con-
tinuous sine wave ® 100 watts R.M.S.
7 x 6% x 3in output continuous sine
® 2 RCA 110 watt wave output
15 amp transistors ® 2 RCA 150 watt

£19-50
® :ra:xs.gig}s 150 watt 15 amp output £1 2 . 50 £15 . 00

15 amp transistors

® Rugged layer wound drlver transformer PS 125 + 45 volts for TP125 £12.25 rsai;;’:;'s'ci'ioégd%'! 3'\'"233{“3'23::553;}'&; Qupitipower
@® Short—Open—and Thermal overioad pro- ;g ;80*:333 Vlot"s'wr.l{éaoo ::;‘z)g full power 2% typically 1% Input sensitivity 60mV into
tection PS 30 . 2% :g": 'g: T30 £5-90 10k(1; Frequency response 20Hz2~20kHz = 2dB; Hum and
i . I ise better than — 70dB.
® Only & connections PSU 2 for supplying disco mixer £4-75 rofseineliofing

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

PHONER
Disc Vi

Designed for the discerning D.J. of professional standard. Specitication: Deck Inputs—50mV into 1M Deck Tone £31 a 50
Offering a vast variety of functions. Controls: Mic Vol; Controls—treble +20 — 10dB at 12kHz, Bass.+22 —15dB at
Tone, over-ride depth; auto/Manual Sw; Tape Vol; L & R 40Hz; Mic Input—200 ohms upwards, 2mV into 10kN: Mic PANEL SIZE
Deck Faders; Deck Volume; Treble and Bass; H. Phon Vol Tone Control—Total Variation Treble 15dB, Total Variation .
Selector; Master Vol On/Off Sw. Max output 1V RMS. E‘ass 10dB; Tape Input—30mV into 47kN; Power Require- 18 < 4%in

ents—30-50 volts at S0mA. DEPTH 3in

HOW TO ORDER BY POST STOCKISTS—CALLERS ONLY

Arthur Sallis Ltd., 28 Gardner Street. Tel. Brighton 65806
Bristol DIsco Centre, 86 Stokes Croft. Tel. Bristol 41666
Make cheques/P.0O.s payable to TUAC LTD (PE10/3) f:“::’" 912’;9;”“'5- ik ‘:;“"‘e'b“'y j‘;gga
or quote Access/Barclay Card No. c:rba:rsl; Audloesgas\t/\r/e;ltiﬁg:ﬁcsrter:eet Tel. Luton 411733
and post to TUAC LTD (PE10-3) ; -

. Al Music Centre, 88 Oxford Street. Tel. Manchester 236 0340
163 Mitcham Road, London, SW17 9PG Damon Electronics, 99 Carrington Street. Tel. Nottingham 53880

We accept phone orders against Electra Centre, 58 Lancaster Road. Tel. Preston 58488
Access/Barclay Card Holders Mitchell Electronics, 64 Winchester Street. Tel. Salisbury 23689
Phone: 01-672 3137/9080 Wec Lighting, 10 Commercial Road. Tel. Southampton 28102

ALL PRICES INCLUDE V.AT.(8%) AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED—JUST SEND OR PHONE US YOUR NUMBER HP ENQUIRIES INVITED
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TUACGC

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.
163 MITCHAM RD-LONDON SW179PG 01-672 3137 9080

NEW !!! 4 CHANNEL SOUND TO LIGHT SEQUENCER—4LSMI

RCA 8A Triacs

1000W per channel

Fully suppressed and fused

Switched master control for sound operation from
W to 125W

Speed control for fixed rate sequence from 8 per
minute to 50 per second

Full logic integrated circuitry optical isolation for
amplifier protection

Full wave control

13 easy connections

£22-00

E 5000

Patents applied for

3 CHANNEL LIGHT MODULATOR

@® R.C.A. 8A Triacs @ 1000W per channe! @ Each channel fully
suppressed and fused @ Master control to operate from 1W to
100W @ Full wave control @ 12 easy connections.

Single Channel Version 1500 Watts £15 . 50

£7-25

ADD SEQUENCE AND DIMMING EFFECTS TO YOUR TUAC 3
CHANNEL LIGHT MODULATOR

DIMMER MODULE—LMDI
SEQUENCE DlMMER MODULE—3SDM| Dimmer control for each channel

_ 7 easy connections
Speed Control 3 per min. to 10 per sec.

Full logic integrated circuitry

Dimmer control to each channel £9 0 50 ) £4 * 25

9 easy connections
MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT OPEN 6 DAYS AWEEK 9:30am-6 OOpm
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No—I'm not referring at the moment to My OId Dutch,
but to the fact that for almost thirty years I've been getting
my radio and electronic bits and pieces from Home Radio.
Hundreds of orders I've sent them, and |'ve always been
delighted with the courteous and efficient service I've
received. What's more, on the many occasions when
I've called at their Mitcham shop, I've found the same
friendly, business-like atmosphere. On the few occasions
when they've slipped up (they don’t claim to be infallible)
they have really gone out of their way to put things right
and to ensure my satisfaction.

If you've been reading these adverts during the last few
months you'll know that a. young friend of mine has
experienced the same satisfaction. Perhaps we two typify
the thousands of electronic fanatics, young and old, who
have found Home Radio Components a wonderfui back-
up service for a fascinating hobby.

If you are not yet with us why not join us right away?
Your first step of course is to invest in the famous Home
Radio Components catalogue. It's an eye opener!

From the moment you remove the wrapper and gaze on
the beautiful colour picture of Barbara Hepworth's
“Theme on Electronics’ until you reach the index at
the back you'll find it as absorbing as a first class
thriller. The 240 pages are packed with details of over
6,000 items, nearly 2,000 of them illustrated.

If you're a meany like me you'll probably use the same
catalogue for several years (Home Radio keeps me up to
date on prices by sending me new price lists free); but
if you're keen to keep up with all the latest developments
in electronic components then you'll get each edition as
it's published. In any case, when you start ordering
components you can recoup 70 pence of your 108p invest-
ment by using the 'save-money’ vouchers supplied
with the catalogue. You can't lose.

So why delay? Send the Coupon below today with a
cheque or P.O. for 108 pence, and ook forward to at
least thirty years of happy co-operation with Home
Radio Components!

75 p p I u s 3 3 p PACKING Please write your Name and Address in block capitais l
NAME ...t et |
ADDRESS ... I
..................................................................... l
b !
] HOME RADIO (Components) LTD. Dept. PE Regd. No.

. The price of 108p applies only to customers in the U.K. and
to BFPO Addresses.

HOME RADIO (Components) LTD.. Dept. PE.

794

234-240 London Road, Mitcham, Surrey CR4 3HD

234-240 London Road. Mitcham. CR4 3HD Phone 01-648 8422

912966, London
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MICRO MASTER MINDS

HEN one hears lavish claims made in respect of some
Wcontemporary development in technology and pre-
dictions concerning its likely profound effect upon life in
general in the future, one tends to be a little cautious and
tries to avoid the temptation to get “‘carried away”. This
may or smay not be a milestone in the making. Time alone
will tell. Yet in the face of known facts, it is hard to resist
the thought that a new chapter in electronic expansion is
upon us, right now. Certainly it is evident that the total
domination of machinery—in the widest sense of the word--
by electronic control and supervisory systems has become
much closer to reality with the arrival of the microprocessor.
This device—virtually a minicomputer of great program-
ming flexibility which may be contained within just four
l.s.i. packages—appears to offer the key to the widespread
and uninhibited use of powerful computing systems. It is a
force to be reckoned with, and we endeavour to put readers
in the picture with a special introductory article which com-
mences this month.

U.S. semiconductor manufacturers are now producing,
between them, a variety of different microprocessors. These
devices have already been installed in aircraft; more recently
they have been incorporated in advanced types of
oscilloscopes, and now the search for additional areas for
their profitable and useful employment is on. Other actual,
or seriously proposed, applications range from automated
industrial plants to sewing machines; from automobiles to
washing machines;: and from bowling alleys to vending
machines. '

Was it clever timing by the microprocessor makers or was
it just chance that these devices made their first appearance
during the onset of the present fuel and energy crisis?
Certainly conditions at this time are very propitious for
any device or system that will enable greater mileage to be
cbtained from a gallon of petrol—to say nothing of reducing
the amount of pollution. Thereé can be little doubt that
microprocessors will be built into cars of the future.

Exciting, and full of promise all this may be—yet we
have to end on a despondent notc. What are the British
semiconductor manufacturers doing about microprocessors?
Very little it seems.

ENGINE ANALYSER

Until the day when we all drive computerised motor cars,
we have to motor-on as best we can in face of ever-increas-
ing fuel costs and garage servicing charges. Yet some
assistance is here at hand—this month-—for all our
motorist readers. ‘Through prevailing economic conditions
more and more private motorists are being forced to do
their own car maintenance. Here electronics can offer aid
in the very practical form of a piece of test equipment known
as an Engine Analyser. Constructors who run a car will be
wise to make the PE Engine Analyser the first job they
tackle this autumn, as the major and busiest season for home
construction gets under way. This instrument could repay
its cost many times over in the months ahead. :

F.E.B.

Editor
F. E. BENNETT

Editorial

R. D. RAILTON Assistant Editor
D.BARRINGTON Production Editor
G. GODBOLD Technical Editor

R. W. LAWRENCE, B.Sc.

Art Dept.

J. D. POUNTNEY Art Editor
D. J. GOODING

R. J. GOODMAN

K. A. WOODRUFF

Advertisement Manager
D. W. B. TILLEARD
Phone: 01-634 4202

P. J. MEW
Phone: 01-634 4210

C. R. BROWN, Classified
Phone: 01-634 4301

Editorial & Advertising Offices :

Fleetway House, Farringdon St.

London EC4A 4AD

Phone: Editorial 01-634 4452
Advertisements 01-634 4202
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&= FOR ECONOMY MOTORIN

PART ONE

WITH the ever scarimg cosis of metoring more
and more p2ople are surmn ng to de-it-themselves
servicing of their oovm motar ears. Whilsi much of
this servicimg can e carriec out with the aid of a
handbook and a few toos the e¢lectrical com-
poments ne2¢c a mere saphisticated ipproach, The
P.E. Engin2 Analyser described in this series of
articles is Jdesigned for people with electronics as
their hobby, who 1also wish to serv ¢c2 their own
car. The urit is quile simple and shoule not be any
trouble to readers of this magazine. It is much
simpler thaa the eguipment garages use, but it is a
ot cheaper. very casy to use and relatively easy to
build. The c¢ost o buildirg the cquipment can
prebably be recovened by hiring the Amalyser, for a
nominal chirge, o friends and neighbouss.

The Engine Analyser provides in one box a num-
ber of facilities to optimise the efficient and economi-
cal running of a car 2ng ne. Later, deza’ls are given
for setting up procedures bt for now a brief run-
down of the functions provided will be given.
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IMPORTANCE OF TIMING
Improper ignition timing may cause overheating,

loss of power, poor acceleration and performance .

and may even shorten the life of an engine. It is for
these reasons that accurate timing adjustment at the
correct r.p.m. is vital. In the Analyser this is
achieved with a very bright Xenon flash which allows
timing to be achieved even in bright sunlight.

The dwell angle is the angle through which the
distributor shaft turns while the points are closed
and current is able to flow through the coil primary.
Normally the points are 50 per cent closed and 50
per cent open, however when dwell time is specified
there is no need to use feeler gauges, just set to the
correct reading on the dwell meter to ensure maxi-
mum efficiency.

The voltmeter and ohmmeter is extremely useful
for fault location and regulator adjustment.

The Analyser need not lay idle between services,
since it may also be used as a batter charger.
Frequent starting of the engine, with short journeys,
will reduce the life of a battery. This can be offset
with frequent topping-up by the charger. Two
charging rates are provided.

BLOCK DIAGRAM

A block schematic diagram of the Engine Analyser
is shown in Fig. 1.1. A battery charger transformer
and bridge rectifier provide full wave rectified out-
put at 12V for charging the battery at 4A. The
rectifier can also be switched to half wave for a low
charge of 2A. The 12 volt output can also be used
to drive the Engine Analyser circuits or if mains
supply is not available, these will work equally well
from the car battery.

A voltage regulator circuit js included to regulate
the supply to the circuits at 10 volts, so that out-
puts and meter calibrations will remain constant.

SPECIFICATION. ¢ o

@ lanition By strobe 1amp fired from
timing inductive coupling to No. 1
spark plug lead.
@ Tachometer 0 to 2500 r.p.m.on 1,2, 4,6 or 8
cylinder engines.
@ Dwell 10 per cent to 80 per cent at
measurement 1000 r.p.m. “
@ Ohmmeter 0to 1000 ohims. 150 ohms centre
scale.
@ Battery 12 volt 4A (High rate) or 2A
Charger (Low rate) or 6 volt 4A (High

rate) or 2A (Low rate).

0 to 25 volts d.c. +5 per cent
f.s.d.

Voltmeter

@ Condenser 022 uF condenser is sub-

check stituted across  contact
breaker.
@ Power 240V a.c. at 50Hz or 12-16V d.c.
input at 1A,
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HIGH/LOW
CHARGE RATE

25

12-16V. 5
| )
BATTERY +8 ; VOLTAGE METER
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- .
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VOLTS _DWELL
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+10 S3
SF:?M conm{:ﬁg c&d | TACH
SPARK PULSES STROBE
PLUG |+ E‘RI” —
—— DWELL
STROBE E 2
TMING | oo TACH.
UNIT o s UNIT
I METER
J
‘CONDENSER § 56 .
CHECK” 2l O e
| i
) e EXTERNAL
STROBE 54 AAA OMETER
LAMP 7 No. OF CYLINDERS

Fig. 1.1. Block-diagram of Engine Analyser

The meter is switchable to the various functions as
indicated in Fig. 1.1. The “Volts” and “Ohms™ posi-
tions connect in circuit the necessary resistor net-
works for meter calibration. On battery charge the
meter is connected across a shunt in the negative
lead to read charging current from 0 to SA.

The dwell and tachometer unit derives its infor-
mation from the contact breaker pulses. Dwell is
metered by cleaning up the contact breaker pulses
and applying them to the meter to give a reading
proportional to the ‘“contacts closed” period. For
tachometer readings, standard pulses are produced
from the c.b. pulses, which give a meter reading
proportional to their repetition rate.

The strobe timing unit produces a high voltage
supply and triggering for a stroboscopic discharge
lamp. When triggered from No. | spark plug, the
lamp is used to illuminate the timing marks on the
engine and fan belt pulley while the engine is run-
ning. The stroboscopic light pulse freezes the
motion of .the engine at the instant of firing of No. 1
cylinder, enabling the timing to be checked under
dynamic conditions.

CONTROL PANEL

The photograph shows the control panel of the
finished instrument. The meter is a O-—ImA moving
coil meter with scale length just over 3 inches.
There are five calibrated scales to indicate d.c. volts
(0 to 25), dwell angle (0 to 100 per cent), r.p.m. (O
to 2500), amps (0 to 5) and ohms (0 to 1000). The
dwell scale is calibrated in per cent rather than angle
in order that the same scale shall apply for all types
of engine. The maximum angle varies with number
of cylinders, but the circuit is designed to produce
deflection proportional to dwell angle for all engines.

Below the meter are two pairs of sockets. The
pair marked ‘““Battery” are for use in either charg-
ing the battery from the mains or powering the
instrument from the car battery. The other pair,
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marked ‘“Meter” are for use for voltage and con-
tinuity or resistance tests. The switch between the
two, marked “Earth,” should be set to -whichever
of the two battery terminals is connected to car
chassis. The earth terminal (E) is provided to con-
nect: instrument chassis to car.chassis.

The five position selector switch S3 on the top
right hand side .of the panel, switches the meter to
the appropriate circuit and also switches power to
the circuit boards when required. Associated with
the battery charger is a “High/Low™ charge rate
switch which allows a low rate (2A) for overnight
charging, or to limit initial charge current into a
flat battery. The “No. of Cylinders” switch adjusts
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| The Engine Analyser front pahel
showing layout of controls and
sockets

the r.p.m. and dwell circuits for the type of engine
under test. “Set Ohms” is adjusted so that the meter
reads zero on ohms setting with the two meter leads
shorted together. The strobe socket connects to the
strobe lamp unit and the two trigger sockets above it
to a small coupling coil, L1, for picking up a trigger
pulse from No. | spark plug lead.

Finally, the c.b. socket in the bottom right hand
corner is for connection to the contact breaker ter-
minal on the ignition coil. Associated with this
socket is a standard ignition condenser which can be
switched into circuit by the switch above the socket,
thus enabling a test to be made for a faulty
condenser.

Practical Electronics October 1975




FRONT PANEL AND CHASSIS ASSEMBLY

The actual front panel dimensions and layout can
be varied slightly to suit the particular case to be
used. An R.S. Type | was used in the prototype.
Since the case is about the most expensive single
item in the kit, many constructors may prefer to
build their own wooden case, or use a suitable
housing already to hand. The components and
printed circuit boards are mounted on a flat chassis
9%in X 74in (235 X 190-5mm) fixed to the rear of
the front panel by two right-angled brackets.

A photograph shows the chassis layout, and the
circuit diagram’ for the main wiring is shown in
Fig. 1.2. The mains transformer, T1, is mounted at
the rear left hand side of the chassis, with the bridge
rectifier and fuse-holder in front of it. To obtain the
half charge rate, a diode DI is connected in series
with the bridge, on the a.c. side, converting the
rectifier to half wave, DI is a stud type power diode,
and is mounted on one a.c. terminal of the bridge
rectifier by means of a solder tag on its stud terminal.
For high charge the diode is short circuited by the
charge switch S2.

The positive output of the bridge rectifier con-
nects through a 5A fuse to the battery positive
socket, and to the last 3 positions, {“Ohms,” “Dwell”
and “Tach/Strobe ) of one section of the four pole.

five way selector switch S3. The negative output is
similarly connected to the battery negative terminal
and another section of S$3, through the ammeter

shunt. The shunt consists of four 0-5 ohm 3W
resistors in parallel, giving a total resistance of
0-125 ohms. With 5A flowing, this will produce

0-625 volts across the shunt, which will in turn pro-
duce the full scale current of ! milliamp in the
meter and its series resistor R5. This voltage will
also just bring D6 to the point of conduction, which
will limit any excessive overload of the meter due to
currents greater than S5A. The meter shunt and
series resistors and the protection diode are mounted
on a small piece of Veroboard which is bolted to
the top of the mains transformer, and the meter
is connected through position 1 of the remaining
two sections of S3. This completes the battery charger
section of the circuit. SA capacity. wire must be used
for wiring the bridge rectifier and battery sockets.

D.C. VOLTMETER

On position 2 of the function switch the meter is
connected to the external meter sockets via two
series resistors R8 and R9, to give a 25 volt d.c.
measuring facility. The value of R8 may need to be
selected to suit individual meters. R8 and R9 are
mounted on the rear of the selector switch S3, using

' .
1 1 '
P !
| i §
(R i Cy Cy Fs3
b ! VOLTAGE
[ i REGULATOR 150mA
o : BOARD
N xi ! gt
r+—o
1 S1b
]
[ C2
S
D L
e
77 c2
125puF
;/
+ A
s5 c‘é‘ +10V
Iy
Ol
By
SK1 A
EB] AS
L STROBE TRIGGER ., ,
leNIZN§E 2 PLL
8
o
orleoeed )
OZZpF CYLINDERS P (v‘m. c oHMS Dﬁ; '
§ LL
240
‘ (A
; / |
B + ? ’o-o o’
S rere e . o2t
SK2 yeTER SK3 \ . %,

Fig. 1.2. Main wiring for Engine Analyser. Note that in the prototype $1, FS1 and LP1 are omitted
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a spare tag for the junction. The remaining circuits
require a d.c. power supply which will be described
next.

POWER SUPPLY REGULATOR

Changes in engine speed will cause variations in
generator voltage and hence the voltage appearing
across the battery may be anything between 12-5
and 16 volts. As this will affect meter zero and
calibration settings it is necessary to stabilise the
supply for changes in battery volts. A simple series
regulator circuit is used to produce a 10V 50mA
regulated supply from the 12—16V input.

Fig. 1.3 shows the circuit diagram. A proportion
of any variation in the output voltage is applied
to the base of TR2, the emitter being held constant

COMPONENTS . . .

by the reference potential on the base of TRI. The
amplified error voltage at the collector of TR2 is
applied to the base of series regulator transistor
TR3, the phasing is such as to reduce the variation
at the output, changes in input voltage are com-
pensated by a corresponding change in the voltage
drop across TR3. This circuit is built on a piece of
printed circuit board 23in X 24in at O-lin (69-85 X
63-5) pitch, with component layout as shown in Fig.
1.4. The assembled board is mounted by two small
brackets on the chassis, adjacent to the mains
transformer.

There are two electrolytic capacitors, C1 and C2,
which are mounted separately from the board. ClI
is bolted by a cleat to the side of the mains trans-
former and C2 is connected between the negative
supply and chassis (positive terminal to chassis).

Resistors
R1-R4 0-5Q 3W (4 off) R20 1-8kQ
R5 510Q R21 2:2kQ
R6 22Q R22 120Q
R7 820Q R23 330Q 5W
R8 910€2 R24 15kW 9W
R9  24kQ R25 1MQ
R10-11 240Q R26 1-2kQ
R12 2k R27 150k 1W
R13 3-3kQ R28 47002
R14 10kQ 2% R29 820Q2
R15 22kQ 29, R30 270Q
R16 16k 2% R3t 2:2kQ
R17 47kQ 2% R32 1kQ
R18 3-3kQ 2% R33 1kQ

R19 2kQ 2%
All 1 W except where otherwise stated.

Potentiometers

VR1 1kQ )

VR2 1kQ » Alllinear

VR3 3:3kQ J
Capacitors

Ct  1000uF elect. 25V
C2  125u4F elect. 25V

C3 0-22uF
C4 0 1uF
C5 '01uF

C6 1uF polyester

C7 16uF elect. 10V

C8 1-5uF polyester

C9 1uF polyester 400V
C10 1uF polyester 400V
C11  1uF polyester 400V
C12 01uF

C13 1000uF elect. 25V
C14 2-2uF polyester

C15 4700uF elect. 6V
C16 0-047uF

Transformers and Inductor
T1 240 pri. 12V sec. — Douglas battery charging
transformer.
T2 TT51B (Henry's Radio)
L1 Trigger coil (see text) wound on Ferroxcube
ring FX1588 (Home Radio)

Semiconductors
TR1-2 BC184 (20ff)

TR3 2N3053

TR4 2N3055

D1 10A 100V

D2-D5 70V, 6A type BR-9XA

D6 10A 100V

D7 BZX85-51V 1-3W  Zener
D8 BZY88-8-2V 400mW Zener
D9 BZY88-51V 400mW -Zener

D10 1N4006 (800V rectifier)

D11 1N4006 (800V rectifier)

D12 150V tW Zener

D13 BZX85-5-1V 1:3W Zener

CSRt1  C106B silicon controlled rectifier
(Henry's)

1C1 SN74121N

1C2 SN7402N

Switches
St Double-pole mains on/off
S2 S.p.s.t toggle
S3 4-pole 5-way (made up of 2-pole, 6-way
break-before-make wafers) (2 off) (R.S.)
S4 Single pole, 5-way
S5 S.p.c.o. toggle
S6 S.p.s.t. toggle

Xenon Tube
LP2 ZFT8 (Henry's Radio)

Meter
M1 1mA SEW model SD830

Miscellaneous

FS1/FS2-5A fuses, FS3-150mA fuse, fuseholders
(2 off) p.c.b. 3in X 2:4in x 0-2in (762 x 60-96)
(main chassis), p.c.b. 2:6in x 2-7in x 0-1in (66-04
X 68:58) (10V regulator), p.c.b. 2-7in X 4-8in x
0-1in (68-58 x 121-92) (tach. and dwell), p.c.b.
6-4in X 3-4in x 0-2in) (16256 x 86-36 x 5-:08mm)
(ignition timing) Veropins (31 off), 14 pin d.i.l. i.c.
sockets (2 off), brackets: 24in x 3%in (2 off)
(5715 x 88:9mm) (main chassis), (§in X §in X
3in) (Lektrokit LK2321) (2 off) (tach. and dwell),
paxolin tube for strobe 12in x 1in (304:8 x
25:-4mm), Case-Type 1 instrument case (R.S.)
SK2, SK3, SK4, SK5, SK7, SK8, SK9-4mm sockets
(R.S)) (7 off). SK6, miniature socket (R.S.)
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Its purpose is to complete the circuit for the contact
breaker pulses to the dwell and tachometer circuits.
The input to the voltage regulator board connects
through the last 3 positions of S3a and b. A 150
milliamp fuse is connected in the 10 volt output line.

CONTINUITY METER

Position 3 of the function switch connects the
meter for resistance and circuit continuity measure-
ment. R6, R7 and VRI1 (“Set Ohms™) are connected
across the 10-volt regulated supply, and VRI

. adjusted so that with the meter leads short-circuited,
full scale deflection (zero ohms) is produced. R6
plus the internal resistance of the meter should give

12-16V +10v

6
R28
4700
R29
8200
A
-
—
2:2uF
Ly ¥ BC18L
sav
.
Ty .
5V R30 c1s R33
Tkl
2700 T° ouTF n

Fig. 1.3. Circuit of Voltage Regulator Board ‘C’

SRR
R31 R32 3y
Inze
TR TR2
. TO VR
b 4
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11| =]
bé 1 R30
I ——
@.
— —
L O O

Fig. 1.4. Component layout and track cutting details
for Board ‘C’
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a total source resistance of 150 ohms. To check the
calibration, set the zero control, and connect a
150 ohm resistor across the meter sockets, and the
meter should read half scale. If not, a different
value may be selected for R6, and the check
repeated. If the reading is too high, reduce R6 and
vice versa. When using the continuity tester on car
wiring, the battery should be disconnected from the
car to prevent possible short circuit or erroneous
readings.

CONTACT CONDENSER

The test ignition condenser, C3, may be con-
veniently mounted by its flange to the chassis
bracket bolt above the switch and contact breaker
socket. A test for faulty condenser can be made by
simply closing the switch. This completes the
assembly of the static test circuits. In the next
article we shall deal with the dwell and tachometer
measurements.

CARS WITH 6 VOLT BATTERY

The engine analyser may be used on a car with
a 6 volt system, provided it is supplied from 240
volt mains, or an independent 12 volt battery. If
6 volt battery charging is required, the a.c. input to
D1 and the bridge rectifier must be moved to the
6 volt tappings on the mains transformer secondary.
This bridge will not then give sufficient d.c. output
to supply the circuits, and an additional 25 volt, 1A
bridge rectifier must be connected across the 12 volt ~
tappings. The input connections to S3a and S3b
must be removed from the “Battery™ sockets and
taken to the d.c. output terminals of this second
bridge. There may also be a change necessary in the
dwell and tachometer circuit, and this will be men-
tioned when the circuit is described.

NEXT MONTH: The remaining circuits involv-
ing dynamic engine tests

A VOLUME OF
PRACTICAL KNOW-HOW

... can be made using these new-look self binders
for PRACTICAL ELECTRONICS to become your
most valuable source of reference. With the Easi-
Binder current copies can be inserted as they are
received, without waiting for the completion of
twelve issues.

They are attractively made with the title blocked in
gold on the spine with the current (or last) volume
number and year. Forany previous volume numbers,
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ASSEMBLING THE SABCHRON
L.EED. WRISTWATCH KIT

If you want to be really with it, no doubt the digital
watch is the thing of the moment. But, before you
rush ahead and buy that expensive kit, make
certaln you have both the toois and the skill
needed to undertake this deceptively simple task.

NYONE with an interest in electronics will have

A noted the trend over recent years towards

miniaturisation of almost everything. We have

gone from large to small radios, computers and
pocket calculators at an ever-increasing pace.

The latest development is the truly electronic
watch.  Mads possible by the development of
c.m.o.s., with its low power consumption and com-
pact packaging density. this concept has in two short
vears managed to go from development prototype
to kit construction in one of the tastest develop-
ment curves in our exploding technology.

Various watches are coming on to the British
market but these are mostly in the ready-made form
and the prices are a little awe-inspiring to the would-
be owner. For example there is one rather large
item which boasts solar power and the ability to
cope with both normal and leap-year counting once
set, This is available at around £300.

At the other end of the scale at the time of
writing there is a fairly simple ready-built unit
which is capable of indicating merely hours and
minutes, with a flashing hyphen to give some idea
of seconds. Apparently: such a device can be
obtained for around £50.
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| project to undertake.

Of course all these equipments come from over-
seas at this time and so they are subject, in price
terms, to the vagaries of international financial
adjustments, usually to the British purchaser’s
detriment, so it is heartening to see a kit appearing
on the market with an associated lower cost.

Euray Trading Inc. of Dallas have started to
advertise a kit for a watch which incorporates most
of the features the non-specialist would need. Called
the Sabchron Digital, the watch offers the abiity to
indicate, on one depression of a small button in its
side, hours and minutes, the month and day num-
bers on a second depression, and minutes and seconds
if the button is initially held down for three seconds.

THE SABCHRON

Using an le.d. display with up to four digits and
housed in an attractive case of only slightly larger
than a normal wrist-watch thickness dimension, the
Sabchron when completed is certainly a reasonable

This kit makes use of current m.os. Lls.i.
technology in the form of one small 24-lead chip
which houses all the logic and basic electronics. The
display is only switched on for a matter of seconds
after the operating the main push-switch and is,
in addition, strobed to reduce power consumption.
Battery life is claimed to be about one year.

An additional function is the automatic control
of l.e.d. brilliance dependent on ambient light. This
is achieved by ‘using an 1ld.r. (light-dependent
resistor) positioned inside the case to measure the
amount of light falling on the display. This feature
is optional.

CIRCUIT DESCRIPTION

The component count is kept fairly low by design-
ing the integrated circuit in such a way that it is
capable of driving the display directly rather than
through driver transistors as can be seen from the
general block circuit diagram of Fig. 1. Here the
layout is for drafting convenience, obviously the i.c.
pin. numbers follow in order on the bouard used, as
seen from Fig. 2 and Fig. 3.

The built-in oscillator circuit (input at pins 16
& 17) works in conjunction with the quartz crystal,
Cl1, C2 and C3. The trimmer capacitor, C3 is in-
cluded to adjust for accurate frequency. Cl and C2
are included to further stabilize the frequency, but
the circuit would work without them. However, it
is recommended' that they be used. The oscilations
are counted and divided by the i.c.

Power for the complete circuit is supplied by
silversoxide 13V cells, Bl and B2. The bhd.r. varies
the current available to the display drive circuitry.
The l.d.r. resistance increases in bright light, per-
mitting more current flow to this circuit, in total
darkness, the resistance increases to reverse the effect.

Outputs from the i.c. are provided through pins
2,3,4,5 6,7, 8,19, 20, 21 and 22 for driving the
display, thus omitting the need for additional driver
transistors. Time display is made via S2 on an on-
demand basis to conserve battery power. Internal
logic elements within the i.c. keep the display lighted
for about | to 4 seconds after demand is made.
The logic elements are always powered and driven:
only the display is on-demand. Since the i.c. draws
only 18 W of power, the two silver-oxide cells will
last up to one full year or more, depending on how
frequently display demand is made.
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Fig. 1. Circuit diagram of the Sabchron digital
wristwatch
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|SEE TEXT)

Once the complete watch is assembled, operation
is simple and uncomplicated. Depressing S2 once,
displays the hours and minutes. Keeping S2
depressed after that, causes the minutes and seconds
to be displayed. Depressing S2 twice in succession
causes the month and -date 10 be displayed, in that
order (e.g. a display of 1204 indicates the [2th
month and 4th day of the month). This is the
way dates are written in the United States.

PRECAUTIONS

Before any construction at all is considered there
are several precautions which need to be taken.

First of all there is the question of skill level
required. No doubt someone with a reasonably
mechanical bent could cope if he followed the
instructions painstakingly and laboriously. How-
ever, as both miniature soldering und the handling
of an m.o.s. l.s.i. in involved there is considerable
risk of damage to the product in the process.

SWITCH
CONTACT

OR WHITE SPOT ON UNDERSIDE

Figs. 2 and 3. Components mounted on the double-sided printed circuit board

Components...

Outer Ring
Washer

Large Waéher
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Thus it would be advisable that a prospective
constructor have at least some experience with quite
small soldering problems and the handling of ¢.m.o.s.
with its attendant danger of electrostatic damage.

TOOLS

Then there is the matter of suitable tools. No
doubt most enthusiasts -have a fairly miniature iron
but here it is really necessary for the bit to be
smaller than 3/64in diameter, so for many this will
involve the purchase of a suitable iron and miniature
bit. In fact a pointed rather than a chisel end might
be found more suitable.

The kit calls for a plastic tweezers but, as anyone
who has tried to purchase a pair will know, there
are very few around so it behoves one to make them
as the writer did.

Finally, there is provision for speed adjustment
through a tiny trimmer capacitor which has to be set
using a very small square socket tool. To the best
of our knowledge there is no version of this avail-
able in the U.K., so one will have to be made.

With these thoughts in mind and dealt with one
way or another construction can be considered.

THE KIT

The Sabchron kit comes complete with quite
comprehensive instructions and all the parts care-
fully packaged in small plastic bags. The first words
on the instructions say “Read before starting
assembly” and we heartily endorse this. Currently
there is also some Addenda material which bears
similar careful scrutiny.

First of all the wafch specification is discussed
and then a list of required tools is noted. Here it
might be sensible to add a pair of small snipe-nosed
piiers and a pair of side cutters for holding small
objects and cutting leads to length respectively.

KIT INSTRUCTIONS

As in most kits, the instructions are written in a
numbered step-by-step sequence which any con-
structor will find easy to follow. The only steps
which might cause some baulking are those
concerned with a repetition of a series of resistance
checks which, on the face of it, seem unduly
laborious. = However, they .are none-the-less
absolutely necessary.

Starting from an untouched p.c.b., the first stage
involves a decision to use the optional light level
control for the le.dis. If one decides, as we did,
to make use of this facility then a small section of
track shorting the location of the l.d.r. has to be

. removed.

FIRST SOLDERING

The board is *double-sided, with interconnection
between the sides provided by so-called “bif”
rivet.- These have to be soldered to both sides
of the board and in fact this step provides good
practice in handling the small iron before more
important components are attached. ]

After this first soldering exercise a series of
continuity tests is carried out between both sides of
the board and various pads for the i.c. and le.d.
to ensure proper soldering and no damaged tracks.
This and similar checks are very important and
should not be skipped no matter how convinced of
one's soldering ability one might be. Any fault now
can become very embarrassing later.
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FIDDLY BITS

Probably for many, the hardest task will be the
next step, involving attaching two tiny capacitors in
the oscillator circuit.

Again, the use of these components is optional in
that without them the watch maintains a claimed
accuracy of 3 minutes per year whilst with them
this figure can be considerably bettered.

Two points come up at this time. One is the use
of so-called reflow soldering in which both parts
of a joint are first tinned and then subsequently
placed together, heated and thus bonded. The
second is the nature of the solder compound used
in the tiny chip capacitor which, in the prototype,
appeared to be a somewhat pasty material when
heated, rather than a free-flowing solder. Thus it
behoves the constructor to apply solder to the
capacitor joints when making them rather than rely-
ing only on the solder on the capacitor themselves
as is suggested in the instructions.

The trimmer, C3, comes with longer leads than
necessary and these need trimming to suit the board
prior to tinning, a step not mentioned in the
instructions.

Handling the tiny C1 and C2 capacitors is quite
a problem and the writer found that any excess of
pre-tinning on the board copper caused them to lie
at odd angles when assembling before soldering. A
bit of solder wick is handy in this case for removing
excess solder, but probably some extra solder will
be needed to obtain a good bond. In fact, in a
second assembly operation no pre-tinning was done
and this was found to be an easier operation.

After assembling the capacitors, the ld.r. is
soldered on, taking care to watch orientation both
in terms of the exposed side of the tiny chip and in
terms of orientation with respect to the edge of the
board as the l.e.d. display has to be subsequently
assembled in the centre of the board. :

CONTINUITY CHECKS

At this point a comprehensive continuity check is
carried out and again one must emphasise that this
step is imperative since the next steps involve mount-
ing the rather sensitive circuitry which, if some
lines are not connected or are shorted, can be
damaged on applying power.

CRITICAL STEPS

Now we come to the trickiest part of the
assembly. Tricky because even if damage is done
to the i.c. you will not know till you power the
watch. And it is very easy to do damage because
of static electricity. Thus the suggestions as to earth-
ing everything to a common earth are most im-
portant. This is dealt with in the instructions in
some depth.

The writer used a normal desk for assembly, over-
coming the earthing problem by using two sheets
of aluminium foil to work on. Wearing cotton
clothes (nylon can create a great deal of static
electricity, and working with bare arms on the work-
ing surface at all times makes certain both you and
the tools are grounded.

The soldering iron must be connected to this
ground surface and it is advisable, when handling
the i.c., to keep it insulated from every thing until
the soldering is done. The writer applied the first
solder joints to the chip whilst the p.c.b. was resting
on a sheet of cardboard on the aluminium foil and
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Cutting the i.d.r. shorting strip out (Step. 1)

Soldering the BIF rivets to provide the conductive
path through the board (Step. 2). An Antek
15W iron with a No. 6 tip being used. The kit
supplier recominends a smaller tip

Soldering C3 in position. C1 and C2 can be seen
already soldered on the board and the size of
finger gives some idea of the scale involved

The mast important.operation is soldering on the
integrated circuit. The solder and iron tip are
displayed for scale only, as the i.c. and l.d.r.
have been soldered in position

5 — Soldering the l.e.d. in position




completed some of the soldering after the first three
steps whilst holding the p.c.b. with the hand.

The orientation of the chip is obviously important
and care should be taken to ensure it is both the
correct way up and with pin 1 facing the pin 1 pad
on the p.c.b. before the final pressure is applied to
make the double-sided adhesive sheet used to
temporarily hold it down actually stick firmly.

Patience at this stage is imperative. Do not do
more than one joint at a time between inspection
steps. The delay in the sequence introduced by
each examination is very useful as it allows things
to cool down after heat from the iron has been
applied. In this way the chip does not become too
hot and heat, it should be remembered, can destroy
the chip.

The soldering operation itself at this stage requires
quite a lot of dexterity and great care must be
exercised to avoid too much solder as well as too
much heat. It is very easy to run solder over more
than one track on the p.c.b. but a good loupe
(magnifying glass) will show such an error fairly
clearly.

FINISHING ASSEMBLY

From this point on the assembly is fairly simple
with the possible exception of the application of
three small switch contacts. These latter are in the
form of bent-up phosphor-bronze strip which has to
be soldered to the p.c.b. at three points on the
periphery. In itself the soldering is not difficult
providing one can hold the spring steady whilst the
solder cools.

The three switch contacts engage in three slots
formed in a nylon moulding which serves to locate
the board and contacts in the watch body. The
engagement is very tight and some relieving with a
small file or, indeed, the hot iron bit, is needed to
finally get the assembly to go together smoothly.

After all compenents are assembled on the p.c.b.

and prior to power application, a further and final
continuity check is carried out.

FIRST TRIAL

The instructions now lead the constructor through
the first trials of the watch, including powering the
unit up, checking it out and finally closing up the
case.

In the writer's case the prototype worked first time
round on all tests, apart from one le.d. segment
which was clearly due to a faulty le.d. No doubt,
the kit being a prototype explains this particular
item. The second, final form, kit operated properly
the first time power was applied.

Measurements on the two models made up were
quite interesting. The first, prototype version, with-
out any alteration at all gained some 15 seconds
in 14 days according to TIM. The second version,
the final form of model, lost some 30 seconds in
48 hours, clearly a matter for heavy adjustment. In-
deed both watches constructed need adjustment to
meet the claimed accuracy and this brings up the
matter of the tool required for this job.

To the writer's knowledge there is no available
device so again one has to be made up and could be
filed from a length of steel or brass rod to give the
required very small rectangular end shape. In fact,
the adjustment can be effected using any fairly small
object which is shaped so as to engage with the
flats or the diagonals of the square hole in the
capacitor spindle. *
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NEWS BRIEFS
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A Stitch in Time . . .

HE latest domestic sewing machine instroduced by

Singer in the United States, the Athena 2000, is
controlled electronically by a m.os. ls.i, system pro-
duced for Singer by AMI Microsystems.

Designed to Singer’s own specification, the AMI
module operates in conjunction with touch contact con-
trols to replace as many as 250 mechanical parts,
including the manual levers and dials conventionally
used for the selection of the various machine functions.

Pattern selection, for example, is effected simply by
touching the relevant contact: the appropriate machine
settings are then made automatically by the m.o.s. con-
trol system. This facility also alK)ws one unit of a
selected pattern to be sewn, following which the machine
automatically stops. Similarly, the AMI module causes
the adjustment of machine settings according to the
selected stitch length and width, and the fabric in use.

At present, the Athena 2000 is available only in the
US domestic markets. A version of the machine for
Europ'e is currently under development.

TV Innovations

or those of us who like to watch tv. but find
F following a programme difficult when others start
talking in the room, a recent innovation from Germany
may help put an end to our plightt Mounted on the
front of the new set from Loewe Opta GmbH is an
array of le.d.s which transmit a frequency modulated
beam of infra-red to a photo diode mounted on a pair
of headphones; the beam being modulated with the t.v.
sound. The headphones are thus completely independent
of the t.v.
. Infra-red was chosen since light in that frequency
band tends to be reflected around the room and there-
fore can be picked up by the receiving photo diode
without it having to be in line of sight with the trans-
mitter. One is able to listen to a programme without
being disturbed by others talking, and without fear of
anyone tripping over leads to the headset.

Besides their sophisticated ultrasonic control system
(see Inter Navex '75 report) Grundig are to incorporale
yet another new feature in their latest range of t.v.s. On
pressing either a control on the ultrasonic control unit,
or a plate on the t.v, itself, four-centimeter high light-
green digits giving the time in hours and minutes appear
on the bottom of the screen. Also, whenever the chan-
nel is changed a similar display giving the programme
number is shown on -the screen. The digits auto-
matically disappear after ten seconds.

Going Dutch

HE Wilhelmina Gasthuis Hospital in Amsterdam is

the first hospital in Holland to be equipped with
an EMI-Scanner, a revolutionary X-ray machine for
the diagnosis and investigation of brain disorders.

The order was placed with EMI’'s Dutch Company
ANRU, and followed a visit by Professor Westra of the
hospital, to the Company's X-ray Systems division at
Hayes, Middlesex and to several existing clinical instal-
lations of the system in UK hospitals.

The EMI-Scanner produces pictures of brain tissue
with exceptional clarity and high definition, giving
doctors 100 times more information on tissue than is
possible with conventional X-ray téchniques.

As patients can frequently be accepted for examina-
tion by the EMI-Scanner on an out-patient basis this
contributes greatly to reduced patient anxiety.

Practical Electronics October 1975




This could lead
to something big.

A soldering iron and a screw

driver. how easily the subject can be mastered and add a new

If you know how to use them, or at least know one end  dimension not only to your hobby but also to your earning

from the other, you know enough to enrol in our

unique capacity.

home electronics course.  This course is accepted by and used in a large number of
" This new style course will enable anyone to have a real - schools and colleges and forms an invaluable grou nding for
understanding of electronics by a modern, practical and  professional training in the subject. All the training is
visual method. No previous knowledge is required, no  planned to be carried out in the comfort of your own
maths, and an absolute minimum of theory. home and work in your own time. You send them in when
You build, see and learn as, step by step, we take you you are ready and not before. These culminate in a final test

through all the fundamentals of electronics and show you and a certificate of success.

Build an oscilloscope.
As the first stage of your

o
; - training, you actually build
— | i 5 your own Cathode ray
| \Sisisias: oscilloscope! This is no toy,
but a professional test
“e—w o |instrument thatyou willneednot

i only for thecourse's practical
=| experiments, but also later if
‘%3 you decide to develop your
6 knowledge and enter the
{ profession. It remains your
— - property and represents a

Carry out over 40

ead, draw and

understand experlments
. unees on basic circuits.
circuit dlagrams' We show you how to conduct

In a short time you will be able to  experiments on a wide variety of

read and draw circuit diagrams, different circuits and turn the

understand the very fundamentals information gained into a working

very large saving of television, radio, computers and knowledge of testing, servicing and

over buying a similar piece

P L U S of essential equipment.

ALL STUDENTS ENROLLING IN OUR
COURSES RECEIVE A FREE CIRCUIT
BOARD ORIGINATING FROM A COM-
PUTER AND CONTAINING MANY
DIFFERENT COMPONENTS THAT CAN

BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE
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countless other electronic devices maintaining all types of electronic
and their servicing procedures. equipment, radio, t.v. etc.

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. WA
---------------------1

I Brochure without obligation to:

BRITISH NATIONAL RADIO & ELECTRONIC5=
SCHOOL, Dept EL105 i
IP.O. Box 156, Jersey, Channel Islands. g ]
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WILMSLOW

AUDIO

Goodm 8P 8in 8 or 15 ohm £5-50

SPEAKERS 0P 8 or 15 ohm £5-80
2P 8 or 15 ohm €13-95
Baker Group 253. 8 or 15 ohm £6-84 2P-D 8 or 15 ohm £18-95
‘Baker Group 35 3. 8 or 15 ohm £10-25 Goodmans 12P-G 8 or 15 ohm £15-95
Baker Group 50,12 8 or 15 ohm £14-00 Goodmans Audiomax 12AX 100W £3§-50
Baker Deluxe 12in d/cone £13-75 Goodmans Audiomax 15AX £40-25
Baker Major 12in d/cone £11-97 Goodmans 15P 8 or 15 ohm £21-00
Baker Regent £10-00 Goodmans 18P 8 or 15 ohm £36-00
Baker Superb 218-12 Goodmans Hifax 750 - £16-00
Baker Auditorium 12 £16-25 Goodmans Axent 100 tweeter £8-44
Castle Super 8 RS/DD €18-31  Goodmans Audiom 100 12in . £13-90
Celestion MF1000, 8 or 15 ohm £10-95 Goodmans Axiom 402 12in £20-00
Celestion PS8 for Unilex £3-75 Goodmans Twinaxiom 8 £10-14
Celestion G12M 8 or 15 ohm £12-00 Goodm. Twinaxiom 10 £10-75
Celeation G12H 8 or 15 ohm £15-00 Jordan s Module £17-08
Celestion G15C 8 or 15 ohm £24-00 Ket T27 £6-08
Celestion G18C 8 or 15 ohm £33-00 Ket T15 £6-94
Decca London Ribbon Horn £30-00 Kef B110 £-37
Decca London and crossover £37-50 Ket B200 £9-50
Decca DK30 and crossover £24-08 Kef B139 £18-50
EMI 13in x Bin 150 d/c 8 ohm €2-94 Kef DNB £2-1
EMI 13in x 8in type 350 8 or 15 ohm £9-56 Kef DN12 £5-78
EM! 13in x 8in 20W base £7-69 Kef ON13 £3-97
EMI 6}in 93850 4 or 8 ohm £2-90 Peerless Dome Tweeter KO100T €808
EMI 5in 14A 7030 mid range 8 ohm £3-50 STC 4001G Super Tweeter £6-56
EMI 2jin tweeter 97492AT £0-77 Radford BD25 £18-44
Eagle DT33 30W tweeter ’wn Radford FN11a ‘ £13-58
Eagle HT15 horn tweetar £4-40 Radford FN12a and 12b £12-44
Eagle CT5 cone tweeter £2-08 Radford MD9 £11-50
Eagle CT10 tweeter 8 or 16 ohm £3-00 Radford TD3 £8-08
Eagie MHT10 horn tweeter £4-44 Richard Allan CG8T d.c risurr £7-37
Eagle crossover CN23, CN28, CN216 £1-75 2§in 64 ohm. 70mm 80 ohm. 70mm 8 ohm £0-77
Eagle FR4 £6-12 2hin 75 ohm £0-59
Eagle FRE5 . £9-82 7in x 4in 3 or 8 chm £1-83
Eagle FR8 t12-n 8in x 5in 3 or 8 ohm £1-75
Elac 9 x 5 59RM109 15 ohm. 59RM114 8 ohm £3-44 10in % 6in 3. 8 or 15 ohm £2-8
Elac 64in 6RM171 dic roll surr £4-08
Ellc 64in GHMZZIJTd/conc £3-12 AKE
lac 4in tweeter TW4 £1-75

Elac ‘Oinaglcone 10AM239 8 ohm £3-12 SP E K R K'TS
Elac 8in 8CS175 3 ohm £2-87 A .
Fane Pop 15w 12m 25 Cootmans wesse twinki “pai 54719
Fane Pop 25T 30W 12in £7-50  polme XLK25 air £25-44
F:anelRopISOWAt2ry £12:00 eime XLK30 pa £17.19
Fane Pop 55 60W 12in £13-95 oime XLK50 air £48-25
Fane Pop 60W 15in 75 Kot 1 Pair 04044
Fane Pop 100W 18in £25-95  onir 3 each £42-50
Fane Crescendo 12A 100W 12in £34-50  Richard Altan Twinkit each £10-37
Fane Crescendo 128 bass €36-50  p.chesd Allan Triple 8
Fane Crescendo 15in 100W £47-50  pichard Allan Tripte 12
Fane Crescendo 18in 150W £62-95 g harg Allan Super Triple
Fane 8017 8in d ¢ roll surr. £8-12  Wharfedale Linton 2 kit
oo SO L8715  Wharfedale Glendale 3 kit pair £40-62
Fane 701 twin ribbon horn £40-50 Whartadale Dovedale 3 kit pair £63-12
Fane 910 horn £14-95 Baker. Linear and Eagle PA disco amplifiers in stock.
Fane 920 horn £33-95 Send stamp for list,

FREE with Spea

THE Firm for speakers!

IC20 10 + 10W stereo
SINCLAlR amp. kit with free bookiet
and printed circuit £8-58,
PZ20 power supply kit for
above £5-91,
VP20 volume, tone control
AMPL'F'ERS and preamp kit £6-56.
SEND S.A.E. FOR FREE DATA BOOKLET

ker Orders over £7

Hi-Fi Loudspeaker Enclosures book.

All units guaranteed new and perfect. Prompt despatgh. Carriage and packing- speakars 38p each. 12in and up

50p each. speaker kits 75p each (£1 50 pair). tweeter:

Send stamp for free booklet

Including VAT 25% on

d crossovers 25p.
Choosing a Speaker

Hi-Fi, 8% on PRO and PA

WILMSLOW AUDIO (Dept. PE)
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire SK9 1HF.
Discount Radio, PA, Hi-Fi: 10 Swan Street. Wilmslow.
Discount TV, Hi-Fi: Swift of Wilmslow, 5 Swan Street, Wilmslow.

SINCLAIR CALCULATORS

****2This months snip. Get the Sinclair Cam-

bridge Memory Calculator at the same price as
Lerrre

the normal Cambridge. Only £11.2

CALCULATORS
Cambridge £11.20
Cam. Memory £11-20
Scientific £14:10
Oxford 100 £9.95
Oxford 200 £15-90
Oxford 300 £22-98
MAINS UNITS

For Oxford Series £3-69
For Cambridge. Cam. Mem,
and Scientific £3.

FERRANTI ZN414

1C radio chip with data £1-69, Also available kit
of extra parts to complete a radio £3-38. Send
S.A.E. for free leaflet.

SINCLAIR PROJECT 80

AFU €8-31  FM Tuner £14.91

Z40 £6-55 Stereo decoder for above £9-69
Z60 £8-31 Transformer for PZ8 €516
QI6 £9-71 Stereo 80 £14.91

PZS €6-21  Project 805 £38-22

PZ6 £9-69  Project 8055Q £46-65

PZ8 £9-45

Project 80 Quadraphonic decoder
£20-97

BATTERY Eliminator Bargains

6-WAY SPECIAL
The most versatile
battery eliminator ever
offered. Switched out-
put of 3, 44, 6, 74, 9 and
12V at 500mA " £5.45.
3-WAY MODEL
Switched outputs of 6,
74 and 9V at 250mA
with unique 4-way multi-
jack plug and socket out-
put connector £3.55,
RADIO MODELS
50mA output with
poppett battery connec-
tors for transistor radios,
etc. 6V £3.86; 9V £3.86;
Double 44 + 44V £4.43;
V £4.43; 9 + 9V

TAPE RECORDER MAINS UNITS

74V output complete with 5 pin DIN plug to
run cassette tape recorders from the a.c.
mains £4:61,

HEAVY DUTY MODELS

500mA, British made to very high standards.
Our best buy suggestion. 6V £4.90; 74V £4.90;
9V £4.90,

SINCLAIR IC12 6W ]C\‘Powgr

amp and preamp

with 44 page 3
booklet and A\ /V
printed circuit ,/
£4.10, ﬁt_nf

SWANLEY IC TOMORROW

Similar to above. I0W into |5 ohms, but no
printed circuit £2-12. :

SEND S.A.E, FOR FREE LEAFLET ON BOTH

2

The
Cassettes -
) buy!
Agfa Low Nolse Cassettes cso ap 200 wa'ss
AT LESS THAN HALF PRICE! | g% | s un | o
1 $ 10
AGFA HIGHDYNAMIC SUPER | S39:8 | G | o8
C120 "o £4-08 £9-83
AGFA STEREO-CHROM : s 0
CHROMIUM DIOXIDE | &3 e | BR[| B

SAME DAY DESPATCH,

WILMSLOW AUDIO

(DEPT. PE)

P. & P. 15p per order

10 SWAN STREET, WILMSLOW,
N CHESHIRE, SK9 1HF

Cut-price prerécorded cassettes—send stamp for list

$-DECS and T-DECS

5-DeC £2-34.

T-DeC £4-15,

#-DeC A £4.55,

u-DeC B8 £7-85.

IC carriers: 16 dil: plain
£1-18; with socket £2:21.
10 TOS: Piain £1-09; with
socket £2-08.

SWANLEY ELECTRONICS

P.0. Box 68, Swanley, Kent BR8 8TQ

Prices include post and VAT.

Official credit orders from
welcome.

No VAT charged on overseas orders.
All prices are special offers.

schools, etc.,
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HYDE

BY FRANK W

THE EARTH AND
EARTHQUAKES

Geophysicists have been working
for some time on evidence of a
number of related facts which
suggest that an earthquake is but
one of a number of manifestations
of a chain of physical events.

Dr. Donald Anderson, Director
of the Seismology Laboratory at the
Californian Institute of Technology,
has discovered a number of curious
data relationships which occurred at
the beginning of this century,
Between 1897 and 1914 there was a
|7 year period of seismic violence.
During that time 150 less than 71
earthquakes were reported with a
intensity greater than 8 on the
Richter scale.

Coincident with these happenings
there were volcanic eruptions and
“Tsunamis”. These “Tsunamis” are
giant waves and in the time of the
17 year cycle of events some of
these were more than 100 feet high.
Perhaps surges are a more apt des-
cription of them for they are the
result of earthquake crustal move-
ment and not tidal effects.

Now at the same time as these
events were operating, the “wobble”,
known as the Chandler Wobble
after its discoverer, was at its peak.
This wobble is a spinring top effect
which varies in such a way that the
north geographical pole describes

varying diameter circles. This nor-
mally has a slight effect on the
speed of the rotation of the Earth
which over a period of time
averages out.

However, at the period in
question: the length of the day
changed because the Earth had
slowed up. In five years the

rotation decreased more than it had

previously done in the Ilast 2000
years. At the same time the global
temperature added to the phenomena
by rising by 10 degree Centigrade,
the sea level rose and thc westward
drift of the Earth’s magnetic field
accelerated.

During the last few years great
strides have been made in the
science of geophysics. As a result
of refined measuring systems, the
observations from satellites and
probes and the revival of interest in
plate tectonics, earthquake pre-
dictions have become more accurate.

The spin-off of space technology
has had its part in this and we are
thus able to learn more about the
rather unstable globe on which life
exists. Indeed, like so many of the
things going on around us the facts
are more exciting than fictional
stories.

ON THE MOVE

The Earth’s upper crust is not
stable and solid, but is in fact made
up of about a dozen tectonic
plates which move in relation to
each other. The upper surface of
the crust is rather similar to a con-
veyor belt feeding new crust out at
one end and consuming it at the
other. Pressure bnilds up in the
interior of the Earth and pushes
new molten material out of the sea
floor separating the plates and push-
ing them apart. If this ocurrs with
the Pacific Plate and the North
American Plate then one passes
under the other returning material
to the inerior. Earthquakes occur
at the lines where the plates meet.

This is but a part of the chain
of events. The total energy cycle
involves the atmosphere. for energy
is transferred from it to the crust,
to the core and back out again. For
example, when the Earth slows
down rotational energy is released
and this could be transferred to the
atmosphere or the core.

From his examination of the data
Dr. Anderson believes that massive
earthquakes release enough energy
to affect the Chandler wobble and
the Earth's rotation. There seems
to be cvidence of a 40 year cycle
of the Chandler efiect. The great
earthquake of 1911 was near the
Chandler maximum and so was the
Assam event in 1950 and the
Kamchatka event in 1952.

The efficiency of measurements
now possible, of the tilt and bulge
of the Earth. make predictions of
earthquakes a more positive science.

EXPLORING THE
MAGNETOSPHERE

Plans for a joint effort by NASA/
SRC which would involve three
satellites have been discussed in

unusually successful

The original project in-
volved two satellites. These would
have been put into a low circular
orbit and the other in an elliptical
orbit with an apogee varying
between three to six Earth radii.
Correlated measurements could thus
be made.

Now thoughts are along the
lines of three satellites. The third
would be a UK vehicle unpropelled.

l.ondon.

The lower orbiting US satellite
would be wused to vary their
separation.

There is considerable competition
for space funds but there can be
no doubt about the value of such
missions. A great deal of work
needs to be done at lower levels
and the inter-level correlations have
already shown their value.

_The sunspot cvcle seems to be
directly related o tropospheric
phenomena such as lightning. verti-
city rainfall and pressure.

SOVIET ACTIVITIES

The Salviur 4 vehicle has been an
project. Apart
from the long time occupation by
cosmonauts, more than 60 days for
the last pair. an enormous amount
of data has been acquired.

A new method of spectral sound-
ing was employed in the upper
atmosphere using infra red and ultra
violet  techniques. This enables
studies to be made of the distribu-
tion of water vapour, ozone and
nitrous oxides. The optical observa-
tions were carried out by means of

the OCT-1 orbital solar telescope.
Also aboard were automatic
installations  for the aerowth of
higher plants.  The “beds™ were

sown with onions and peas. These
have shown lavish development a
month after launch.

The present parameters  of
Salvir 4 are: Orbital period 913
min. Perigee  236km Aprogee
362km and orbital inclination 51-6
degrees.

METEOR 2
Launched for meteorological

studies. M¢reor 2 on board instru-
ments include infra red experiments.
an experimental optical-mechanical
television scanning system and some
rather complex radiometric equip-
ment. The radiometric equipment
is for the study of penetrating
radiations in near Earth space.

The satellite has an advanced
three axis sysem for the orientation
of the satellite to the Earth. In
addition there were the usual
telemetry and other communications
systems.

The parameters are: Orbital
period 1025 min. Perigee 872km.
Apogee 903km and the inclination
of the orbit 81-3 degrees.
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wo types of envelope shaper are found in
commercial synthesisers: one gives control of
attack and release times and is known as an
“AR” envelope shaper: the other gives control of
attack and releass times and also allows, after the
end of the attack period, a decay of variable rate
to a preset level (sustaip level). This type is known
as an “ADSR" envelope shaper (Fig. 1) which has
a far greater control potential and allows a wider
range of effects to be produced.
The circuit comprises two exponential generators,
a high impedance buffer stage, a Schmitt trigger and
a unity gain differential adder.

CIRCUIT DESCRIPTION

The circuit diagram of the ADSR shaper is given
in Fig. 2. When SI is closed the emitter of TRI
rises to 85V, resulting in capacitor C1 charging
through DI and VRI to approximately 8 volts,
since about 05V is lost across DI1. Half of the
voltage on CI is applied to the inverting input of
IC1 via the divider R2 and R3.

F.E.T. BUFFER STAGE

This voltage is also applied to the gate of fe.t
TR2, which has a high impedance and thus does
not drain CI. The source of the f.e.t. connects onto
VR3 whose slider position determines at what stage
in the cycle the Schmitt trigger (TR3 and TR4) fires.
This occurs when the base of TR3 reaches
approximately 3V. When this happens TR4 is off
and TRS is held on with R8. Zener diode D3
(3:9V), D4 and VR4 provide a charging path for C2,
‘the charging rate being determined by VR4,

A proportion of the voltage on C2, depending on
the setting of VRS5, is applied to the non-inverting
input of ICI via R11. Any voltage present at this
input will Tesult in a proportional reduction of the
output voltage of ICl. The rate this reduction
occurs is set by the decay control, and the level it
reduces to by the sustain control.
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Fig. 1. “AR’ and ""ADSR" envelopes

COMPONENTS . . .

Resistors
R1 4-7kQ R5 270 Rs8 560Q
R2 1MQ R6 6800 R9 4-7kQ
R3 33MQ R7 560Q R10-13 1MQ
R4 390Q
All #W, 5% carbon
Potentiometers
VR1, VR4 100kQ lin. VRS 1M tin.
VR2 500k(2 dual ganged lin.
VR3 10k vert. mounting skeleton preset
Capacitors

C1-2 10uF 16V elect.

Semiconductors
IC1 741 8 pin dil.
D1,2,4,5 1N914
D3 BZYS88 3-9V, 400mW, Zener
TR1, 3, 4,5 2N3702, BC212 etc (any general pur-
pose silicon or germanium pnp

type)
TR2 2N3820 (p-channel f.e.t.).

Miscellaneous
S1  S.p.s.t. or trigger switch of keyboard
S2 D.psit
B1-2 PP9
Veroboard 24 X 4%in. (64 X 115mm)
8 pin dil. holder for IC1 (optional)
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Fig. 2. Circuit diagram of ADSR shaper
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When S1 is opened, TR1 switches off, the voltage
on C1 fails. the Schmitt trigger switches off resulting
in the voltage on C2 also falling. Capacitor CI
discharges through R1, D2 and VR2a: C2 through
R9, DS and VR2b. Thus both discharge with the
same time constant.

CONSTRUCTION AND TESTING

A suitable Veroboard layout is given in Fig. 3.
Note that pin 5 of the holder for IC1 should be
snipped off so that it does not touch the copper strip
connecting pin 4 to the negative voltage line. An
oscilloscope or high resistance voltmeter is required
to set VR3.

First monitor the voltage on Cl and ensure that
it rises when S1 is closed. Now monitor the voltage
cn C2. Start with VR3 wiper at the ground end
of its travel; close S1 and advance VR3 wiper until
C2 starts to charge. If C2 is not at OV with Sl
open, change D3 for one of a higher Zener voltage.

If VR1 and VR4 are both set at minimum resistance
the voltages on C1 and C2 will rise quickly.

USE WITH VOLTAGE CONTROLLED
AMPLIFIERS

The module can be used with the VCA circuit
published in PracTicaL ELECTRONICS October 73. For
this purpose connect a 4'7K{} resistor between the
output and ground, and connect the output to the
input of the VCA.

ADSR SHAPER EFFECTS

Generally speaking. short attack and decay times
will tend to give short, sharp, percussive sounding
effects when used with, for instance, noise sources.
With a little experimentation with the various con-
trols, an ADSR shaper can be adjusted to closely
simulate the envelopes produced by a wide variety cf
instruments (e.g. the piano, violin, guitar, ‘etc) and
thus adds a new dimension to a monophonic
synthesiser. +*

"

R3
RS
0s

Fig. 3. Veroboard and ki %

component layout details

1 1 jtmo D3

R12
tlz]
Ic1p
>

—

QVRS
VR3 Bl+4

RS

VRZb
WIPER
R1

TR3 |I
\\vnswr?en
0 ot VR2a
D2 |
TR1 ﬂ"\sx!

— 51
g.—\SZQ

RS R& TR2

Practical Electronics October 1975

TR3485 AS TR:\
s

811

y\-mzawwsn



SEMIGONDUGTOR

P, e o

MISTER SHIFTER

T.T.L. brought us the eight-bit
shift register, and m.o.s. stretched
this up to 128, and then an incredible
1024, bits per register during the last
few years. A shift register 1024 bits
long in a single dual in line package
seemed pretty indredible to me, or
anyway it did until the other day when
| saw the preliminary data sheet on
the new Intel 2416!

The 2416 is a charge-coupled
m.o.s. device housed in a diminutive
18 pin package containing no fewer
than 64 separate registers each 256
bits long, an amazing 16,384 bits in all!
Even those who are numb to the
customary excesses of m.o.s. tech-
nology will have to agree that getting
that number of storage elements
together on one piece of silicon is
quite a revolution, and a revolution is
just what its manufacturers want to
start, because the 2416 is aimed at
the bulk-storage end of the computer
memory market, the traditional ter-
ritory held by electro-mechanical
devices such as magnetic tapes and
discs.

If Intel are right, and the 2416 does
start to replace its non-solid-state
predecessors, it will be continuing a
trend which began with the ousting
of magnetic cores from computer
work stores by the now familiar
“Random-Access' m.o.s. chips.
Semiconductor storage has already
proved that it can be cheaper and
more compact than rival magnetic
devices at this high speed small
capacity end of the market, but at
first glance it seems a tall order to
think of replacing things like disc-
drives whose storage capacity is
rated in Megabits. The keyto success,
as always, lies in the low price of
semiconductor devices, and even at
its introductory price of £30 each, the
2416 works out at only about 02
pence per bit.

The reason why the storage on the
new chip is organised as 64 separate
recirculating registers instead of one
thumping great long one is not hard
to find. Since shift register stores can
only be accessed via their serial
inputs and outputs, it would take an
unacceptably long time to rotate the
contents of, a 16,384 bit device for
access to a particular bit, even at
high clock speeds. By splitting the
store into separate loops ot 256 bits
each and using an address decoder
to get at the separate registers,

812

average access time is reduced to
less than 100 microseconds at a
clock rate of 1 Mhz.

To prove that the 2416 really is a
practical proposition Intel have put
together a printed circuit board
measuring 9in by 15in which has a
storage capacity of 1,048,576 bits, the
magic "Megabit" figure, which will
have the manufacturers of the
magnetic systems losing a lot of
sleep if I'm any judge!

TIMELY QUADS

The 555 i.c. timer chip has been
with us now for several years, and in
that time it has become very popular,
and has been used in many amateur
projects. The popularity of this chip
is well deserved because the 555
combines in one small package all
the useful features one needs to
build a wide range of ascillators and
time delays, coupled with a wide
availability and low price.

A dual version of the 555 was
introduced, but not a lot was gained
because the dual version came in a
14 pin d.i.l. instead of the little 8 pin
*Mini-d.i.p."” of the 555, but Signetics
have now taken the cramming pro-
cess a step further by putting four
555 type timers in a 16 pin d.i.l. which
comes in two versions with type
number 553 or 554,

To get four timers into such a
restricted space, some reduction in
available facilities has had to be
made, the most fundamental being a
reduction in the output drive capa-
bitity. The original 555 can source or
sink up to 200ma at its output pin,
whereas the new quads come in two
versions, one of which, the 553, sinks
current, while the other, the 554,
sources it, both at a reduced current
level of up to 100ma. In addition, the
553/554 quads do not have the reset
input which is available on the 555 to
terminate an initiated time period,
but since in many applications the
reset is superfluous this is no loss.

The 553/554 have most of the other
traditional timing features, such as
good stability and wide range, and
the duty cycle of all four timers can be
varied by means of a single external
control voltage.

The new quads really come into
their own where sequential time
periods are required, i.e. timer A
triggers timer B, timer B triggers
timer C and so on, making them ideal
for such applications as traffic light

2416 MP9100
553 MP9200
554

controllers, model train sequencers,
etc.

DIAL STYLE

Two new i.c.s from Plessey demon-
strate the way that large-scale-

‘integration can solve everyday prob-

lems as well as the more exotic
problems of the mammoth computer
industry.

The MP9100 and the MP9200 are
m.o.s. i.c.s intended for use in push-
button telephones, the first being a
dial code generator and the second a
store to enable a caller to recall
previously entered numbers by pres-
sing a single button.

The MP9100 comes in an 18 pin
d.i.l. package, and has many novel
features which make it attractive for
amateur as well as professional
applications. A four line binary code
from a keyboard is accepted, up to
twenty digits at a time, and from this
input the MP9100 generates the
necessary pulse sequences to drive
the uniselectors of standard Post
Office Strowger type exchanges.
In addition to the digits 0 to 8, ““Dial-
tone-waits” may be keyed in any-
where in the number sequence, to
force a pause in the output pulse
sequence.

This unfamiliar-sounding opera-
tion is normally carried out by the
telephone user himself, and is
required, for example, when a private
exchange has a dial-out facility. In
situations like this it is necessary to
dial, say 9, and then wait for the
“outside-line” dialling tone before
dialling in the normal way.

With the MP9100 there is no need to
pause during the keying sequence,
all that's necessary is to keyin a ‘'dial-
tone-wait" after the. 9, and then the
rest of the number, the chip will send
out the 9 and then wait until a
dial-tone arrives before continuing.

The MP9200 is a sort of optional
extra to go with the MP39100 in a tele-
phone system, bringing with it a
facility which did not exist at all with
traditional instruments, namely the
ability to store up to ten, separate, 22
digit telephone numbers, for later
recall. Each complete number is
recalled and dialled out via the
MP9100, by pressing the appropriate
single key.

A system using these chips could
be the long awaited electronic
replacement for the ‘little-black-
book" for space-age batchelors!
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Ist GRADE COMPONENTS

FROM
MOTOROLA:-MULLARD-SIGNETICS
MONSANTO - FERRANTI - GIM

We hold £250,000 worth of components and all items listed in this advertisement are
ex-stock at the time of going to press * All products

SIGNETICS 74 series TTL

N7400 l4p  N7453 18p N74148 £1:26
N7401 14p N7454 18p N74|50 £2-45
N7402 I4p  N7460 18p  N74I51 £1-44
N7403 i8p N7470 36p N74153 é8p
N7404 i8p N7472 24p N74154 £1-44
N7405 20p N7473 36p N74I155 T2p
N7406 4lp N7474 30p N74156 T2p
N7407 4lp N7475 54p N74157 68p
N7408 41p N7476 37p N74158 é8p
N7409 20p N7480 50p N74160 99p
N7410 I5p N7483 99p  N74l61 99p
N7411 21p  N7485 £1-17  N74162 99p
N7413 29p N7486 32p N74163  99p
N7414 45p N7490 63p N74164 £1-26
N7416 27p  N749I 90p N74165 £1-26
N7417 27p  N7492 63p N74166 £1-26
N7420 I5p  N7493 48p N74170 £1.80
N7421 21p  N7494 90p  N74174 £1-13
N7426 23p  N7495 T2p N74175 8lp
N7430 156 N7496 £1-63 N74180 90p
N7432 23p  N74100 £1-35 N74181 £3.24
N7433 27p N74107 32p N74182 90p
N7437 27p N74109 54p N74190 £1.44
N7440 18p N74116 £1:35 N74191 £1.44
N7442 70p  N74121 36p N74192 £1-44
N7443  £1:35 N74122 50p N74193 £1.44
N7444 £1:35 N74123  90p N74194 £1.08
N7445 £1-35 N74125 43p N74195 90p
N7446 £1:35 N74126 43p N74198 £1-98
N7447 £1:12 N74128 45p N74199 £1.80
N7448 £1:35 N74132  45p N7422) 90p
N7450 18p N74145 90p N74279 72p
N7451 18p N74147 £1-44 N74298 £1-28
LINEAR ICs
SIGNETICS
LM30IAV Ext. comp. operational amplifier i6p
LM307V Int. comp. operational amplifier 45p
MC 1458V Dual comp. operational amplifier 80p
NESIOA Video amplifier £1-58
*NES40L Audio power driver £1-17
NESSSV Timer 44p
NES56A Dual 555 14 pin 95p
NES61B Phase locked loop with A.M. demod. £2-70
NES62B Phase locked loop with V.C.O. £2.70
NES66V Phase locked loop function gen. £1-50
*PA239A Dual low noise stero pre-amp. 95p
uAT41CV Op. amp. 41p
pAT47CA Dual op. amp. 90p
MOTOROLA
MC1303L Dual stereo presamp. £1.47
*MCI1306P W audio amp. 64p
MC1304P F.M. multiplex stereo demodulator  £1-12
*MCI30IP Stereo demodulator £1-92
*MCI312P ((l_-94
‘MCI3I4P}Quadrophonic decoder kit £3-31
*MCI3IS5P £3.59
*MCI330P Low level video detector 67p
MC1496G Double balanced mixer 77p
MFC6040 Electronic attenuator 77p
G.I.M. CONSUMER CIRCUITS
AY-5-1224 12/24 hour digital clock circuit £4.25
AY-5-3510 34 digit DVM circuit £6:10
*AY-1-0212 Master tone generator £5.55
*AY-1-5051 4 stage divider £1-20
*AY-1-6721/5 § stage divider £1-30
*AY-1-6721/6 6 stage divider £1.45
YAY-1-5050 7 stage divider £1-75
C550 8 digit calculator chip £6-50
C500 8 digit calculator chip £3.25
SIGNETICS MEMORIES
NB2SO6B 256 bit bipolar RAM £4-50
2602B MOS 1024 bit static RAM £3.00
FERRANTI ICs
Z N 1040E Universal counter/display cct £12-00
ZN1Q34E Precision timer cct £2.99
ZN414 AM. radio circuit £1-00
Dataand circuits on ZN414 5p

MOTOROLA
C-MOS
MC14000CP
MCI14001CP
MC14002CP
MC14006CP
MCI4007CP
MC14008CP
MC14009CP
MCI14010CP
MCI40§1CP
MCl4012CP
MC14013CP
MC14014CP
MCI4015CP
MC14016CP
MCI14017CP
MC14021CP
MC14022CP
MC14023CP
MC14024CP
MC14025CP
MC14027CP

I19p
18p

MC14028CP
MCi4032CP
MC14034CP
MC14035CP
MC14038CP
MC14040CP
MC14042CP
MC14046CP
MC14049CP
MC14050CP
MC1407ICP
MC14076CP
MC14081CP

guaranteed « No minimum order charge

i9p

MC14500 series

MCI4510CP
MCI4511CP
MC14528CP
MCI14543CP

9p MC14536CP

MC14553CP
MCI14558CP
MC14585CP

COMPLETE LIST
AVAILABLE ON
MC14500 SERIES.

£1:26
£1-95

87p
£2:00
£2.90
£4.07
£1-79
£1-46

MOTOROLA DVM KIT

MC 14435VP DVM logic (MOS) £7-35
MC1405L A/D converter subsystem £4.95
MAN 73 + | display £1-34
MANT72 (3 off) L.H. decimal display £1.34

Total £17.66
SPECIAL KIT PRICE €15.00

MONSANTO LEDS AND DISPLAYS—THE FINEST {N THE WORLD
0-3" seven segment displays

Red Green Yeltow

MAN7! MANSI MANBI common anode R.H. decimal, £1-34
MAN72 MANS2 MANB2 common anode L.H. decimal, £1.34
MAN73 MANS3 MANB3 common anode overflow (£ 1),

£1-34
MAN74 MANS4 MANB4 common cathode R.H. decimalil e
MAN3M 0-127" red seven segment display 65p
LEDS
TIL209 type case, high intensity
MVS50748 red I15p MVS52748 green 32p
MVS|74B orange 31p MVS3748 yellow 32p
All leds come complete with mounting collets.
VOLTAGE REGULATORS
Motorola Variabte
MC1723CP2 pos. or neg. 2-37V 150mA d.c. 49p
MCI461G _ positive 0-40V 500mA d.c. £4-81

Motorola Fixed
MC780SCP SV positive £1:28 MC7905CP SV negative £1-80
MC7812CP 12V positive £1:28 MC7912CP 12V negative £1-80
MCTBISCP |5V positive £1-28 MCT9ISCP 15V negative £1-80
MC7818CP I8V positive £1.28 MC7918CP |8V negative £1-80
MC7824CP 24V positive £1:28 MC7924CP 24V negative (:-BO

SEND S.A.E. MLM309K SV positive TO-3can £1.73
TRIACS Motorola Darlington

MAC92-2 60V 0-8A, 29p  Transistors
SPECIAL INTRODUGTORY OFFER | racoxe “oov oga. Gie A
47p.  Mi3001 o E147

. . 2N6069 60V 4A, 59p. Motorola Plastic

FREE! 10 G.I.M. IN400! rectifier diodes 2N6073 400V 4A, 7dp. Transistors
i i i MJE340 45p
with every order over £5.' Clip this box MIEST0 pt43
and send with order to qualify. Offer ends SCRs MIE3TI 7ip
2NS5060 30V 0 8A, 17p. MJES20 55p
80 [Pzl [k 2NS061 60V 0 BA, 27p. MJE2955 95p
MCRI07=5 400V 4A, 47p. MIE3055 65p

/ C’ COMPONENTS

Terms of Business

Postage 20p U.K.
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Cash with order

£} Overseas

Dept. P.E., 5 Northfield

MULLARD MULLARD AUDIO AND RADIO MODULES
CONSUMER ICs *LP1162 SW Audio Amp £4-20
*TAA350A £1.96 | *LP1173 10W_Audio Amp £6-68
*TAAS50 60p | *LP118] RF-IF £3.94
TAAS70 £2:19 | *LP1183/2 Stereo Pre-amp Module £4-32
TAA630 £3.80 | *LPI18B4/2 Very low distortion pre-amp stereo £7-18
*TAAT700 £4.03 | “LP1185 FM IF Amplifier £5-56
*TADI00 £1.35 | *LP1186 FM Tuner Module £6-88
*TBA480 £1.75 | *LP1400 Stereo Decoder Module £7:22
*TBA480Q £2.84 | Dataand suggested circuits available price Sp per Module.

*TBAS500 ¢§~4§

*TBASO €15

AR 243 TRANSISTORS, DIODES, ETC.

*TBAS10Q £2-35 | 2ACI76/ AFI21 10p BCI2l _ 16p BC268A 1lp *BC3SOA I2p
*TBAS520 £€2.99 | 128 p AFI25 24p BCI3IC 15p *BC307 |ip *BC350B I13p
*TBAS20Q £3-08 1 2ADI61/ AFI26 121p BCI36 20p *BC307A I2p *BC351A Ilp
*TBAS530 £€2:53 | 162 93p AFI39 3Ip BCI37  20p °*BC307B |3p *BC35IB I13p
*TBAS30Q €262 | AAII9 9p AF239 40p *BCI47 10p *BC308 |0p *BC352 Ilp
*TBAS540 €288 | AAZIS 19p BAI02 16p *BCI48 8p *BC308A |lp *BC3S52A lip
*TBAS40Q €2.97 | Aci22 19p BAIi4 9p °*BCI48B 12p *BC308B (2p *BC352B I3p
*TBAS550 €414 | AC126 19p BAIS4 8p *BCI49 8p *BC309 Ilp *BC3S2L 10p
*TBAS550Q £4-23 | AC127 18p BAISS 9p BCI53 1lp *BC309B I4p *BC388 128p
*TBAS60C €414 | ACI28 13p BAISs 9p °*BCI57 12p *BC317 14p BC445  99p
*TBA560CQ €423 | ACI53 8p BAI63 78p *BCI58 Ilp *BC3I8B I3p BC446 13p
*TBA570 €1.38 | ACi75k 30p BAI82 18p *BCIS9 13p °BC319 I4p BC447  I3p
*TBAS70Q £1.47 | ACI76 18p BAVIO 9p BCI170 |I5p *BC320B t6p BC448 15p
TBA673 £2:19 | ACi76/181 BAWS62 8p BCI77B 19p *BC32l I|4p BC449 I6p
*TBA690 €223 I8p BAWSG63 35p BCI78 18p *BC322 16p BC485  i5p
*TBA690Q €1.35 | ACi87/188/ BAXI3 8p BCI79 20p *BC327 1I5p BC486 I5p
*TBA700 £1.84 | ol 65p BAX16 10p BC208A 10p *BC328 15p BCA487  15p
*TBA700Q €196 | Acisa  30p +BBI0SB 20p BC214K 10p *BC337 i5p BC488 17p
*TBA720AQ €223 | ACY19 30p *BBIOSG I9p *BC237 iip *BC338 |2p BC489 17p
*TBA750 €233 | AGY20 16p BCIO7 Hip =*BC237A 12p BC347 itp BCX25 13p
*TBA750Q €223 | A€Y22  8p BCI07A i3p °*BC237B i1p BC347A Ilp BCX26 15p
*TBA920 €368 | ACY220 8p BCI07B i3p °*BC238 9p BC347B {2p BCX47 17p
*TBA920Q €377 | ADI40  31p BCl08 13p *BC238BA i0p BC347L 10p BCX48 18p
*TBA990Q €377 | ADI45 45p BCIOBA 13p *BC238B 10p BC348 10p BCY2l 62p
*TCA160B ¢284 | ADI62 36p BCI0BB 13p *BC238C i3p BC348A 1lp BCYS8 18p
*TCA160C €1.93 | AFI14 25p B8Cl09 15p *BC239 1lp BC348B 10p BCYS9 120p
*TCA270 €409 | AFIls 22p BCIO9B 17p *BC239B 12p BC349A 10p BCY70 124p
*TCA270 f4.19 | AFlle  19p BCI09C i8p *BC239C 13p BC349B 10p BCY71 28p
*TCA290A €176 | AFI17  18p BCIt3 10p BC261 12p BC349L 9p BCY72 122p
*“TCA420A €196 | AFl18  60p BCIi5 1i6p BC261A 15p *BC350 llp BDLIS 34p

Industrial

Beresford Avenue, Wembley, Middx. HAO 15D
Telephone 01-903 3168

PRICES EXCLUSIVE OF V.A.T. WHICH MUST
BE ADDED AS SHOWN BELOW

V.A.T. 8% except where marked thus * these items 25%
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— The truest sounds you'll ever hear

Choose the right hi-fi and you're
constantly rewarded. Choose the wrong
hi-fi and you live with a costly mistake.

Audio '75 helps you arrive at the right
buying decision, by bringing together
under one roof, the finest equipment for
you to see, hear and compare.

Audio Fair '75 lets you become
acquainted with new products, new
ideas and new refinements in your price
range.

Don't miss Audio Fair '75 — it could
save you a lot of money and anxiety.

Sponsored by THE OBSERVER

THE 1975 INTERNATIONAL
AUDIO FESTIVAL&FAR

OYMPIAIONDON-20th-26th OCTOBER

Admission 75p (live-theatre show FREE)
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helped thousands
of ambitious men to
move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn,.
Whether you are a newcomer to the field
or already working in the industry, ICS can
provide you with the specialised training so essential
to success.

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: “’Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.’’

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Dipioma 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 I

To ICS, Dept. S20, Intertext Housg,
London SW8 4UJ

or telephone 01-622 9911 (all hours)
October 1975
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AN exhibition designed to cater for the ever expanding
Audio and Visual Aids industry, Inter Navex 75
was held at Olympia from July 8 to 10. Most exhibi-
tors were showing equipment in some way associated
with education. but an enormous range of peripheral
gear was also displayed.

PROJECTION T.V.

Trying to show a large number of people a tv.
programme, whether taped or live, can be difficult_un-
less one happens to have a large number of monitors
available. A new colour t.v. projection system launched
by Advent should help solve a few problems from this
point of view. Providing a 4% X 5:ft. screen, the
system can give comfortable viewing for as many as
40 people.

The system employs three separate “‘Light Guide”
projection tubes each having its own optical system
within the tube (thus eliminating the cleaning and
alignment problems usually associated with this sort
of equipment). A built-in cross-hatch generator allows
for quick and easy convergence adjustment. With the
growth of the video-recording industry, the svstem 1is
sure to find popularity with schools and industral train-
ing courses as a means of showing programmes to
classes.

Still on the t.v. front, Grundig were displaying theiy
new television (Color 2252) which features an
extremely comprehensive ultrasonic control system. and
a 110 degree in-line slot mask tube. The control
system allows instantaneous selection of any channel,
plus the usual volume, brilliance and colour contrast
up-down controls. In addition a bution is provided
on the unit to allow one to cut the sound. Pressing
it again returns the volume to its original level.

The service engineers should like it too, as plugging
a gadget called a Diagnostic Adapter into the main
printed circuit board, in theory reveals faulty modules
in the set under breakdown conditions.

ANIMATED DISPLAYS

Have you ever wondered how those “animated” dis-
plays work which depict such things as flows in chemical
processing plants, or the movement of fluids round the
body? The displays themselves appear to have zones
that are actually moving along. The effect is generated
by using a special plastic film which. although trans-
parent, is in fact composed of strips which are
“sequentially polarized”, i.e. the direction of polarisa-
tion is sequentially rotated strip after sirip. If one views
this through a rotating disk on which the angle cf
rotation of polarisation varies throuch 360G degrees
around il, the dark zones formed when the two
polarisations are at right angles to each other, will
move down the film due to the sequential pclarisation
of the film. This causes the eflect of apparent motion
on the display.

Technamation had some impressive displays of charts
of widely diftering subject matter using the principle.
The charts are easily made up with ordinary coloured
self-adhesive plastic film and the special polarised
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material (also self adhesive). The system is ideal for
overhead projectors where the rotating wheel is merely
placed between the chart and the projector lens 1o gve
The amimation effect.

VIDE2 CASSETTES

A number of video cassette recorders were on disphy;
amongst others the increasingly popular Phillips model,
and surprisingly. an all British recorder with a
sophisticated digital clock arrangemzant to allow accurate
time switching (from Radio Rentals Contracts). +

The Video-Beam
colour t.v. projection
system from Advent



PART 1 By V.YATES™
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A word heard more and more in electronics today is ‘‘microprocessor”.
Although a comparatively recent innovation, this device is now finding its way
into extremely diverse fields of application.

The word “microprocessor” describes a complex integrated circuit package
which forms the heart of a digital processing system. The concept has been
designed in order to provide a basic, flexible system which can be *‘programmed”’
to perform functions normally requiring large numbers of standard TTL devices.
The essence of the system is flexibility however, and this is one of the many
reasons for their rapid increase in popularity.

The automobile industry, for instance, has turned to microprocessors to
cope with the task of optimising engine performance under all conditions,
and with the price of fuel soaring, this is obviously a highly favourable feature.
Microprocessor on-board diagnostic systems (i.e. letting the driver know where a
fault has occurred) and “‘anti-skid™ braking systems are among other applica-
tions in this field.

Domestic equipment will benefit by this new technology. Sewing machines and
washing machines are examples of consumer products which will make use of
microprocessors.

Electronic games will soon be (some already are in fact) incorporating micro-
processors, which are bound to greatly increase their sophistication. An
electronic bowling-alley exists now which uses a complex microprocessor
system not only in scoring, but also in giving the right “‘feel” to the game as far
as the roll of the “ball” and knocking the pins down.

These devices have already entered the field of electronic instrumentation
and some of the more advanced types of oscilloscopes and signal generators
already incorporate microprocessors.

Industry has been exploiting microprocessors in such fields as factory auto-
mation systems, machine tool control, electronic scales, conveyor-line control,
robot manipulation of piece parts and component insertion. A microprocessor-
based metal stretching machine can monitor operations performed on a piece of
metal (via various A-D converters) commit them to a “‘memory’’ and then can
duplicate the operation as many times as is required.

Traffic control is another area where microprocessors are bound to excel.
The complex logic required to control an intricate main road intersection can be
relatively easily carried out using a microprocessor.

Telephones and telephone systems will greatly benefit from the use of micro-
processors. Research is being carried out at present to reduce the bandwidth
necessary to transmit a telephone channel by having an “intelligent” transmitter
and receiver system.

On a more practical basis a microprocessor controlled memaqry arrangement
for a ‘phone could be envisaged which would not only automatically dial a
number when perhaps a name or symboi was entered, but also have facilities for
redirecting calls to holiday addresses.

The above examples show how microprocessors can become the heart of
intelligent systems, and also indicate their great flexibility.

The following article is concerned with the operation of the device itself and
also some of the associated equipment.
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-THE microprocessor is one of the most exciting
new products to be announced by semiconductor
manufacturers and, even though microprocessor
technology is still in its infancy, a bewildering
choice of some 30 different types is now being
offered to electronics design engineers. Before
examining the microprocessor in depth, it is worth
briefly looking at the development of the digital
integrated circuit to see exactly how and why the
microprocessor evolved.

DEVELOPMENT

In the early days, all digital integrated circuits
were integrated copies of the discrete component
circuitry they replaced. They were made up of
resistors and bipolar transistors diffused into a single
chip of silicon and only a very few individual logic
elements (gates, flip flops, etc.) could be built into a
package. Therefore, a typical digital system employ-
ing these circuits consisted of a very large number of
separate packages.

As bipolar semiconductor technologists learned
how to increase the complexity of the circuit in each
package, integrated circuits employing p-channel,
and more recently n-channel, m.o.s.f.e.t.s. were intro-
duced. The mos technologies opened the way to
integrating thousands of transistors on a single chip
and enabled circuits of an unprecedented complexity
to be contained in a single small package.

PROBLEMS

At this stage a very difficult problem arose. A
great deal of money is needed to design and pro-
duce one complex ls.i. (large scale integration)
circuit, say, several tens of thousands or hundreds of
thousands of pounds. If a large number of each
particular integrated circuit is ultimately to be pro-
duced, the development cost can_be spread over a
sufficiently large number of units to become
insignificant. In addition, it is important to note
that semiconductor manufacture is essentially a mass
production undertaking as the more integrated
circuits of one type that can be produced the lower
the production cost per unit.

The potential advantages of large scale integration
were in danger of not being fully realised because
it was found that as the complexity of an integrated
circuit was increased the more specialised became
its uses. What was needed was a universal digital
integrated circuit that could be used in an unlimited
number of different applications. That universal j.c.
was developed and was called the microprocessor.

MICROPROCESSOR FUNDAMENTALS

Any conventional digital circuit consists of a
number of gates and flip-flops connected in such
a way as to perform the required function. Such a

GLOSSARY OF TERMS...

circuit accepts digital inputs, performs some kind of
processing and provides digital outputs. The function
performed by many digital systems is determined by
the way in which the various gates and flip-flops are
interconnected.

PROGRAMMING

The microprocessor differs from the “hardwired”
digital circuit discussed above in that the function
performed is determined by a sequence of instruc-
tions which are stored in a memory in much the
same way as a conventional digital computer. A
change in the programme will alter the function
carried out by the microprocessor.

PRACTICAL MICROPROCESSORS

To enable readers to more fully grasp the detail
involved in microprocessor system design, one
microprocessor—the  Motorola M6800—will  be
described in some depth. Following this, basic
details will be given on some other microprocessors
which are available to industry.

The Motorola M6800 is a family of six integrated
circuits that can be interconnected in a variety of
different ways. The set comprises the microprocessor
itself (MPU), a Random Access Memory (RAM),
a Read Only Memory (ROM), a Peripheral Inter-
face Adapter (PIA), an Asynchronous Communica-
tions Interface Adapter (ACIA) and a Low-speed
Modem (LSM). :

SECTIONS

* All microprocessors can be divided into four
basic sections: a memory, an input/output unit, a
control unit and an arithmetic logic unit. The entire
operation of such a system can be likened to a man
adding up numbers written on a sheet of paper and
writing the result on the same piece of paper.

In this analogy the sheet of paper becomes the
peripheral device—the source and destination of the
data to be processed. The man’s eyes are the input
system enabling the numbers to be read intd the
memory. The man’s hand forms the output unit
enabling the results of a calculation to be written
down. The memory of both the man and machine
perform the same function—both store the sequence
of instructions (algorithm) for performing addition.
The part of the brain which performs the addition
can be likened to the arithmetic logic unit and the
brain's co-ordinationg centre to the machine’s
control unit.

BYTES

In the Motorola microprocessor, instructions and
alphanumeric data are represented by eight-bit

*Director, MOS Marketing, Europe. Motorola Inc.

2

CROM  Control Read Only ;
Memory PROM  Programmable Read

ACIA Asynchronous DMA Direct Memory Access Only Memory

Communications IRQ Interrupt Request RAM Random Access Memory

Interface Adapter MPU Microprocessor RALU  Register, Arithmetic and
ACU Arithmetic Logic Unit NMI Non Maskable Interrupt Logic Unit
Byte a-mt_b_mary word PIA Peripheral Interface ROM Read Only Memory
CCR Condition Code Register Adapter RTI Return from Interrupt
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binary words, called bytes, which are stored in the
memory. Each location within the memory has a
numerical address (in the same way as houses in a
street) and each location is capable of holding one
byte of information.

With one byte (eight bits) it is possible to count
up to the equivalent of 256 in decimal and, there-
fore, with one byte it is possible to individually
address up to 256 memory locations. For the
majority of microprocessor applications much
greater memory capacity is required, therefore all
the registers within the microprocessor concerned
with addressing have a length of 16 bits.

This means that up to 65,536 separate locations
within memory .can be addressed (since a 16-bit
binary word can have a value of up to this figure in
decimal). Every location within memory will hold
one 8-bit binary word, which means that the
memory can consist of 65,536 X 8 = 524,288 bits,
However. there is no need to have a memory as large
as this to make the MPU function.

HEXIDECIMAL CODING

In binary, memory location number one would be
referred to as location 0000000000000001, location
number two would be .0000000000000010 and loca-
tion 32,769 would be 1000000000000001, which, you
will agree, is all rather tedious.

To avoid using such long strings of Is and Os, the
hexidecimal code is often used when referring to
numbers within the MPU, as conversion between
binary and hexidecimal is easier to perform and
more convenient than conversion between binary
and decimal.

The conversion between binary and. hexidecimal
first involves splitting the binary word up into blocks
of 4-bits as follows:

01101101 becomes 0110 1101

Table 1: Hexidecimal Code

Decimal Binary Hexidecimal
0 = 0000 = 0
1 = 0001 = 1
2 = 0010 = 2
3 = 0011 = 3
4 = 0100 = 4
5 = 0101 = 5
6 = 0110 = 6
7 = 0 = 7
8 = 1000 = 8
9 = 1001 = 9

10 = 1010 = A
11 =) 1011 = B
12 = 1100 = €
13 = 1101 = D
14 = 1110 = ' E
15 = 1111 = F

L o
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4 CODE REGISTER
A
/
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Fig. 1

w

Each block of four bits has 16 possible values.
In the decimal system we only have ten symbols to
use (0 to 9) so, in the hexidecimal system, counting
continues using letters of the alphabet as follows:
Returning to our earlier example, 01101101 in
hexidecimal is equal to:
01101101
0110 1101
6 D (from Table 1)
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Fig. 2

0001 86 Load accumulator A with

0002 05 'the number 05 (Hex).

0003 B9 Add contents of accumulator
0004 00 A to the contents of the

0005 27 Memory location 0027.

0006 B7 Store the contents of accumulator
0007 00 A at memory

0008 28 location 0028

0027 03 Operand .
0028 08 Result

In other words 01101101 is equivalent to 6D in
hexidecimal. If you wish to work it out you will find
that 6D in hexidecimal is equivalent to 109 in
decimal.

Using the hexidecimal system is confusing at first
Numbers like CF2C do not seem to make much
sense. However, after a little practice working in
16s with the hexidecimal system, it becomes as
familiar as working in tens.

SIMPLIFIED VIEW

A much simplified block diagram of the Motorola
microprocessor is shown in Fig. 1. The blocks
labelled programme counter, stack pointer and
index register are all registers capable of holding 2
bytes (16 bits) which are used to hold the addresses
of instructions or data stored in the memory.
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Accumulators A and B are each | byte regis‘ters'

which are primarily used to hold data for and from
the arithmetic logic unit. The instruction register is
used to hold an instruction (1 byte) which is de-
coded and used to produce the control, routing and
timing signals which are necessary to carry out the
instruction.

EXAMPLE SEQUENCE

With the aid of Fig. | and Fig. 2 it is possible to
trace a complete sequence of events within the
microprocessor.

Fig. 2 shows a number of memory locations con-
taining instructions which are to be performed by
the microprocessor. For convenience the instructions
are shown in hexidecimal instead of binary. To the
left of the memory locations are the four digit hexi-
decimal memory location addresses. On the right of
the memory locations are the plain English explana-
tions of the instructions stored in the memory
locations.

The programme counter is set to the address of
the first instruction in the programme which is
situated at memory location 0001. This is done by
loading the programme counter with the number
0001.

The address in the programme counter is sent to
the memory along the address bus and, as a result,
the contents of memory location 0001 are sent to
the MPU along the data bus to be stored in the
instruction register. The programme counter is now
incremented by 1 to 0002.

The content of the instruction register (86—the
instruction to load accumulator A with data
represented by the byte in the next memory location)
is decoded and the control system causes the byte
addressed by the programme counter to be trans-
ferred along the data bus from memory to
accumulator A in the MPU. The programme counter
is again incremented (now holds 0003) and
accumulator A holds the numerical value 05 (hexi-
decimal).

NEXT INSTRUCTION

The MPU fetches the next instruction from
memory that is addressed by the programme. This
is B9—an instruction which causes the numerical
value contained in accumulator A to be added to
the content of the memory location specified in the
following two bytes of the instruction and to place
the result of the addition in accumulator A. The
programme counter is incremented to 0004.

The MPU fetches the first byte of the second
operand address (00) from memory location 0004,
increments the programme counter to 0005 and
fetches the second byte of the address (27) from
location 0005. The programme counter is incre-
mented to 0006.

The MPU now holds the first operand (05) in
accumulator A, holds the address 0027, which is the
location of the second operand, and has the instruc-
tion to add (B9) in the instruction register. The
MPU fetches the data at address 0027 (the
numerical value 03), adds it to accumulator A and
stores the result in accumulator A.

Having completed instruction B9, the MPU
fetches the next instruction (B7) addressed by the
programme counter and then increments the pro-
gramme counter. Instruction B7 will cause the
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contents of accumulator A (the result of the addition
of 05 and 03) to be transferred to the location
specified by the next two bytes. These two bytes 00
and 28 are fetched one at a time by the MPU and
the numerical value 08 is transferred to memory
location 0028.

The sequence of instructions we have just traced
caused the numbers 03 and 05 to be added together
and the result to be stored in a known memory
location.

The purpose of the various registers and counters
in the MPU are summarised below.

Programme counter: The programme counter holds
a two byte address and is used by the MPU to
proceed through a programme step-by-step.

Stack pointer: A section of the memory is called
“the stack™. Each new byte to be stored in the stack
will be stored at a location which is on top of all
the other bytes which have previously been stored
in the stack, Reading information from the stack is
done one byte at a time starting with the byte that
is on the top. Sometimes the stack is described as a
“last in first out memory”. The stack pointer is a
register which contains a two byte address that
specifies the vacant location on top of the stack. The
use of the stack will be discussed later.

Index register: The index register is also used to
store a two byte address and its use will be discussed
in a later section of the article.

Accumulators: The two accumulators are used
primarily to hold operands for, and results from, the
arithmetic logic unit (ALU).

Condition code register: The condition code
register (CCR) provides extra information on the
results of operation performed by the ALU. It
enables the MPU to be programmed to make
decisions. When the ALU performs an operation the
resuit of that operation is stored in accumulator A.
accumulator B or the memory.

Additionally, various flip-flops (or bits) may be
set in the CCR to indicate that, for instance, the
result is negative. the result is zero or that overflow
occurred. Two bits are set aside to indicate if a carry
(or half carry) has occurred and one bit is called
the “Interrupt Mask Bit"—more about that later.

It is possible, under programme control, to
examine (or test) the state of individual bits within
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 the CCR following an operation. For example, bit N
in the CCR is set to “1™ if the result of an operation
is negative. A programmer could say:

A. Carry out instructions 1, 2 and 3.

B. Instruction 4. Does bit N = 1? (bit test). If N
= 0 return to instruction 1. If N = | proceed
with instruction 5. In other words, the sequence of
instructions being carried out by the machine was
made dependent on the sign of the result through
the use of a CCR bit test.

Fig.3 shows the main interconnections in a
typical MPU system. The address bus is 16-bits wide
and provides the means by which the MPU selects a
particular memory location or output device. The
data bus is 8-bits wide and is bi-directional. That is,
the buffers in each integrated circuit connected to
the data bus can function as either inputs or outputs.

The MPU itself is housed in a 40-pin dual-in-line
package as shown in Fig. 4. In all, 26 of these pins
are taken up by the previously discussed address and
data highways, and the +5V and common lines of
the power supply. Another two are used by the
IMHz two-phase clock generator needed by the
system. The functions of the remaining pins are as
follows:

Pin 2. HALT: When this input is taken to logic
“0” all activity in the machine is stopped.

Pin 39. Three-state control: A logic “1” input on
this. pin will cause all of the address bus buffers and
the Read/Write line (pin 34) to go into a high im-
pedance state—in other words turning them off.
External equipment can now use the address bus to
directly access the memory without involving the
MPU in the process (Direct Memory Access—DMA).

Pin 34. Read/Write: The MPU has two basic
modes of operation—read and write. In the read
mode the MPU is in a condition to accept informa-
tion from either the memory or from input/output
devices. In the write mode the MPU will send out
information to either the memory or the input/
output circuits. The MPU informs the rest of the
system that it is in the read mode by applying logic
“1” to the read/write output.

When the MPU is in the write mode the read/
write output is at logic “0”. Normally, when the
MPU is in the standby mode (waiting for work)
the read/write output will be logic “1”. When either
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the HALT input is at logic “0” (machine halted) or
the three-state control input is high (DMA), the
MPU read/write output will be put into a high-
impedance state.

Pin 5. Valid memory address (VMA): When the
MPU has placed a memory address on the address
bus, the VMA output goes to logic “17. This signal is
used for control purposes. ’

Pin 36. Data bus enable: When this input is in
the logic “0" state the data bus driver circuits are
held in a high impedance state for DMA applica-
tions. Normally this input is driven by the clock.
Additionally, the data bus drivers within the MPU
are also disabled internally every time the MPU
goes into the read condition.

Pin 7. Highway available: This output is normally
in the logic “0" state unless either the HALT line is
at logic “0" (halt machine) or the MPU has just
executed an instruction to “wait.” In both of these
two conditions the Highway available output will go
to logic “I"—indicating to other circuits the MPU
has stopped and that the address highway is vacant.
and all “three-state™ output drivers will be put in
their high impedance condition. The MPU is re-
moved from the “wait” state when a valid interrupt
occurs (see later).

[START SEQUENCE
FFFE. FFFF

YES BT
NO
MACHINE
ON HALT
YES P i YES
No No
" YES
NO
YES MASK NO
ON
EXECUTE .
FETCH
INSTRUCTION %Emlém
EXECUTE
, INSTRUCTION . i
FEFC FFF8
FFFD FFF9
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Pin 4. Interrupt request (IRQ): A logic “0” on the
IRQ input will cause the following sequence of
events: ,

1. The MPU will complete the instruction it is
currently processing,

2. The Interrupt mask bit in the condition code
register is examined. If this bit is “1”" it means
that the processor is processing a previously
requested interrupt and the MPU will, there-

. fore, ignore the new interrupt request until
it has completed all the instructions in the
interrupt programme it is currently servicing.
If the Interrupt mask bit is at logic 0", the
MPU enters an interrupt routine.

3. The contents of the index register, pro-
gramme counter, accumulators and the
condition code register are stored in the
memory in the previously mentioned stack.

4. The MPU now responds to the interrupt
request (having ensured that all the informa-
tion it was processing has been safely stored
away) by setting the mask interrupt bit to
logic “1”. This ensures that the MPU cannot
respond to any new interrupt request.

S. The MPU now addresses a known location
in memory where the first instruction for the
interrupt service programme will have been
previously stored.

6. The last instruction in the interrupt pro-
gramme will be RTI (Return from Interrupt).

7. On receipt of this instruction—having com-
pleted the interrupt programme—the MPU
recalls the data it stored away in the stack
and continues from where it left off.

Pin 40. Reset: Whenever the MPU is first switched
on, or after a power failure, the MPU -has to go
through an initialisation routine before it can com-
mence operations. A positive going pulse on the Re-
set input causes the processor to begin its ‘restart
sequence. During the sequence the interrupt mask
bit in the code condition register is set to “1” to pre-
vent interruption. At the end of the sequence the
MPU will output a known address to provide the
MPU with the address of the first instruction to be
performed.

Pin 6. Non maskable inferrupt (NMI): The
application of a logic “0”on this input begins a chain
of events which is very similar to the interrupt re-
quest_sequence, but which has one major difference.
The NMI input is used to inform the MPU that a
task awaits which has the highest possible priority.

The MPU, on receipt of the signal, enters
the interrupt routine without regard for the condition
of the interrupt mask bit. However, the MPU com-
pletes its present instruction and stores the contents
of the various registers away in the stack before
starting the high priority programme.

At the end of this programme, when it encounters
the RTI instruction, the MPU will return to its
previous task. .

The whole operation of the MPU is summarised
in the flow chart of Fig. 5.

£

Next month:
The language and programming of the MPU
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ARSI

Some of the highlights from the Association of Pro-
fesslonal Recording Studios exhibition held recently
in London.

HE APRS exhibition offered its usual spectacular display
Tof state-of-the-art professional audio equipment. Although
one would expect the general poor economic situation to
severely affect development in this field, if it has it was not
obvious at the exhibition. With over 70 stands almost every
aspect of sound processing was covered.

C.R.T. LEVEL MONITORING

An impressive display of various forms of program level
monitoring equipment was given by the Danish firm N.T.P.
One such device uses a conventional colour t.v. monitor as a
multi-channel display unit. Keeping an eye on a large number
of programme meters (as is required in multi-track recording)
can be extremely difficult. This unit, however, makes the
process much easier by bringing all the channels togetherona
t.v. screen. Channels may be grouped together and/or
colour coded for easy identification. They have even
incorporated an overload arrangement which causes the
overload portion on the display to go red.

DELAY UNIT

H.H. Electronics, makers of high quality power amplifiers,
have recently added a portable echo delay unit to their range.
It is capable of single or multiple echoes with the facility of
variable time delay. Working on a tape-loop system with a
fixed recording and moveable replay head, it can achieve
continuously variable delays (or times between echoes) of
between 100 and 720ms. The unit also incorporates a com-
pressor to allow a large range of input levels to be accom-
modated.

AUDIO PROCESSING

Audio & Design were demonstrating their range of audio
processing equipment. An interesting new product in this line
is a band-selective compressor. A normal compressor
attenuates the whole programme signal when operating. With
this unit, however, one can select a particular frequency
band and only operate on that. It can, for instance, act as an
extremely effective **de-esser'’ (a device which removes high
level sibilants thus reducing the possibility of associated
distortion). It will no doubt find popularity in the disc-cutting
field.

TAPE RECORDERS

The new Studio 8 tape recorder from Ferrograph (Wayne
Kerr were responsible for most of the development work)
was on display. It has been well received by the professional
recording field and such features as state-of-the-art logic
systems, fibre optics, and choice of editing facilities no
doubt help it along in this respect.

Leevers-Rich have introduced a new 4 inch tape recorder
known as the Proline 2000. Servo controls in its capstan and
tape tensioning systems as well as optoelectronic techniques
are a few of its prominent features. Also from Leevers-Rich
is a cassette transport system aimed at Broadcasting. Studio,
and Educational use.
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PRIZES
* 1st Prize £250
% 2nd Prize £100
% 3rd Prize £50

Fifty Other Prizes for
Runners Up

Y 25 Magispark Gas lgnitors

Y 25 One-Year Subscriptions
to Practical Electronics

When you saw the Portable Gas Ignitor in the July issue of Practical Electronics did you immediately think of other applica-
tions for this particular circuit ? Can you suggest any ways in which the device could be putto other uses in industry or in the
home? If so, here's an opportunity to put your ideas to good advantage. And if you missed the July issue, notto worry—the
circuit and the essentials of its operation are given on this page.

In association with the Plessey Company, we present this fascinating challenge and offer prizes totalling over £500 in
value for really practicable and ingenious ideas. And a chance, possibly, to see your idea in production! So get that grey
matter plus your know-now of electronics working, and meet our challenge right away!”

HOW TO ENTER

The contest is for practical applications of the Portable Gas lgnitor Circuit—either utilising the original circuitry or in-
cluding design modifications to increase its scope.

To remind you, the operation of the Ignitor is:

The application of a high voltage across a pair of electrodes produces an electric field in the gas between them, this
leads to ionisation and breakdown of the gas producing a spark acrossthe gap. When the circuit of the ignitor is completed
current flows from a battery into a transistor oscillator circuit and the resultant pulses of energy charge a capacitor to ap-
proximately 300 volts The capacitor is then discharged by an electronic switch into the primary of an H.T. transformer
which produces the necessary voltage to cause the sparks at the electrode. The design enables a steady stream of sparks
at 10,000 V to be generated with complete safety and employing only a single 1.5V dry cell as the power source.

Entries must be written/drawn clearly on one side of plain paper -with the entrant’s full name and address at the top of
every sheet. Each entry to comprise: .

(a) a brief summary of the idea (about 25 words)

(b) any such further lucid description, drawings, sketches or circuit diagrams you consider the judges may need to form
the best appraisal of your idea. DO NOT send actual models.

Each entry must have a properly completed entry coupon firmly affixed to the BACK of the summary.

SECOND CHANCE!

The closing date is Monday October 13, 1975, to allow plenty of time for you to obtain the second entry coupon from our
next issue and post two different ideas in one envelope if you wish.
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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 ELEC-
TRONICS, and must bear the entrant’'s own full name and
address. Entries will also be accepted from groups—in which
case the entry coupon must be completed by one of the group
and the names and addresses of all the other members listed on
a separate piece of paper affixed, with the entry coupon, to
the back of the summary.

All accepted entries will be examined by a panel of expert
judges, including Plessey engineers and the Editor of Practical
Electronics, and asssesed on (a) originality of the idea, (b)
technical merit, (c) practicability, (d) economic viability, (e)
market potential. The prizes will be awarded for the best entries
in order of merit. No entrant may win more than one award. 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 ar
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.

Copyright of all entries shall become the property of |PC
Magazines Ltd., publishers of Practical Electronics. ldeas
submitted may be used or adapted by the competition sponsors
for production or other commercial use. Where appropriate,
additional payment will be automatically negotiated with the
entrant. Entries will not be published prior to evaluation in
order to comply with legal safeguards.

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 Editor

reserves the right to amend and/or re-draw any sketches or
diagrams of prizewinning entries for publication purposes.

The contest is open to all readers in Great Britain, Northern
Ireland, Eire, Channel Isles and Isle of Man except employees of
‘IPC Magazines Ltd., the Printers of Practical Electronics, and
the Plessey Co. Ltd. and its subsidiary companies; and the
families of all such employees.

Post your entry in a sealed envelope to: Ignitor
Application Contest, PRACTICAL ELECTRONICS,
136 LONG ACRE, LONDON, WC2E 9QP, to arrive
not later than October 13, 1975 the closing date.

I_ = == = ——FREE ENTRY COUPON— — — — ™M)

|  NAME (Mr/Mrs/Miss) .........cccoooovvuieeanniiniireinnnnns |
i (Block Letters) l
ADDRESS ... ... i
| |
[ e e I
RPN TP U PP PPOPPRSPRPRRPP PRI |
I Telephone Number,if any...................ooien, I
[ 1certify that |
I * delete clause NOT applicable I
]
| * (a) this entry is of my own original idea and has |
not been copied from any other source.
[ - (b) this entry is made on behalf of the group I
| members listed, and is our own original idea
not copied from any other source. I
I (¢) this idea has not been published—or offered |
for publication elsewhere.
. I -1/We agree to abide by the rules and conditions, and I
l to accept the published result as final and legally l
binding.
i 1
;| SIGNED ...

- BOOK
\ REVIEWS

HI-FI FOR THE ENTHUSIAST

By M. L. Gayford
Published by Pitman
235 pages, 222 m.m. X 140 m.m. Price £5.00

His is the second edition of a work first published
T in 11971 and the contents have been expanded to
take in developments such as quadraphonic sound.

This book ranges over the whole gamut of equipment
from input to output. But first it deals with the end—
to which all these items are but the mcans. The first
chapter explains simply the nature of human speech and
hearing:' the human vocal and auditory systems are
examined; psycho-aconstical factors such as perception
of pitch] and sound pressure, the need for two or more
channels for exercise of our full psycho-acoustical
powers. |stereophonic and quadraphonic systems, room
acoustics and placement of loudspeakers are discussed.

The bulk of the book is concerned with hardware.
and sets out to serve the needs of would-be purchasers
of audio equipment who lack any extensive technical
knowledge by indicating the features and performance
that should be looked for when selecting complete units
or kits [for home construction, to form a sound re-
production system.

The description of f.m. broadcasting and reception and
the typical f.m. tuner specification given are more suited
to the technically knowledgeable; to the non-technical
person the terms and expressions will be largely mean-
ingless. |although a nodding - acquaintance as gained
through |a study of this book will possibly help when
October 1975
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reading manufacturers’ sales literature or listening to
salesmen.

This point also applies to the sections dealing with
other programme input sources and with amplifiers., A
few typical circuits for commercial tuners and
amplifiers are included, but component values are
omitted-=at the instance of the proprietors. no doubt.

The two chapters dealing with loudspeakers and en-
closures are likely to be particularly valuable to the
lay reader and merit close study. This final link is
perhaps the most important. and choice and selection
of loudspeakers must be based very considerably on
personal preferences.

Recommendations are included on planning a
complete high-quality system. There are diagrams of
commonly used audio connectors and cables. A
Glossary of Hi Fi and radio terms, lists of recommended
books. and a list of gramophone test records are useful
appendages io this book.

LV,
A GUIDE TO AMATEUR RADIO (16th Ed)
By Pat Hawker, G3VA
Published by Radio Society of Great Britain.
112 pages, 248 m.m. x 182 m.m. Price 90p.
latest edition is as welcome as all its fore-

H!S
T runners, Those who are not addicts of amateur
radio will find this an illuminating read. It could con-
vert them before the final page is reached.

No one is better able to “sell” home radio than Pat
Hawker—an ardent activist in the game and an
acknowledged authority in the related technical matters,

Those who already have a hankering after radio
communication will find the answers to all their
immediate queries in this publication.

The recent changes in UK amateur regulations are
covered. Guidance on the latest developments in
technique and equipment is given, and a new chapter
on popular amateur radio equipment is incorporated.
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ELECTRONIC
TUNING FORK

Completely simplifies the tuning of musical
instrument by providing 84 frequency-accurate
tones which can be instantly switch selected.
All beat note adjustments are clearly visible on a
l.e.d. monitor

A compact low cost, battery operated, six-channel
stereo mixer with such features as: panning
controls, comprehensive headphone monitoring
facilities, twin VU meters, and prefade monitoring
on all channels. Although designed with synthe-
sisers (such as the P.E. Minisonic) in mind, the

unit is nevertheless capable of a much wider
range of applications

___________________ -
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RRENT LOAD

By D.W. LLOYD

An easily adjusted load for p.s.u.s and amplifiers

HEN experimenting, particularly with power
W units and amplifiers, a constant current load
is often required. The unit described here was de-
signed to serve just that purpose being easily adjusted
by a potentiometer to give the required loading
effect. |

The load is constant for a.c. as well as d.c. inputs
within the range of 4-30V. As the unit is not polarity
conscious it may be used with d.c. circuits either way
round, that is, the positive and negative terminals on
the circuit being loaded may be reversed and the
constant current load will still work correctly. The
a.c. loading capability of the unit makes it ideal for
checking transformers by simply connecting the load
across the secondaries and adjusting the unit to draw
from the required current.

REFERENCE LEVEL

To enable a constant current to be generated a
reference level must be obtained which should be
very stable, this can be obtained from across a
Zener diode fed with a series resistor from the sup-
ply being loaded. For good constant current stability
this method will not produce the best results, be-
cause as the input voltage varies so the current
through the Zener will vary which will in turn vary
the Zener level very slightly. So for the best results

the supply to the Zener should be stabilised. This.

starts to increase the cost of the unit so to over-
come this problem it was decided that the only way
to ensure a constant voltage to supply the reference
Zener was to use an internal battery.

The' battery chosen to do the job was a 9V type
which fed a 3:3V Zener diode which meant dropping
6V across a resistor. As batteries are being used it
is essential that the current to the reference Zener
is kept to a minimum so a current of 2:5mA was
chosen. This gave a low drain on the battery.

A switch is incorporated into the unit to switch
the battery out, this will save the battery and a life
of 12 months can be reckoned on.
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Fig. 1. Circuit of Constant Current Load

COMPONENTS . . .

Resistors
R1 2:2kQ2 W
R2-R3 1Q 2.5W vitreous wirewound (2 off)

Capacitor
C1 470uF elect. 100V

Rectifiers
D1-D4 Bridge Rectifier (1A)

Potentiometer
VR1 5kQ

Transistors
TR1 BCYS50
TR2 0OC28

Meter
M1 1A d.c.

Diode
D5 3-:3V 400mW Zener

Sockets
2mm terminal sockets (2 off)
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The circuit operation is very simple and with the
transistor specified a constant current of 1A can be
drawn from a circuit of 25V this can be increased

Fig. 2. Component layout and
interwiring details. Note that TR2
has a heatsink. See photo for
approximate dimensions

by paralleling another power transistor with the one
already in circuit, this will enable the voltage to be
doubled at the same current or the voltage can
remain-at 4 maximum of 25V and the current may
be doubled, see Fig. I.

Keeping to the very basics in this design has
enabled the price of the unit to be very low and if
all of the components were to be purchased new
then the total cost will not exceed £5.

ZENER RESISTOR VALUE

The Zener resistor value is calculated to draw
from the battery a current of only 2:5mA. Which
can be switched off when the unit is not in use.
To enable the unit to be fairly universal the load is
formed by arranging TR2 to take a constant current
of 1A maximum. With a gain of only 20 for the
transistor used. a base current of 50mA would be
required which is far too much current for Bl to
supply. A further transistor connected to form a
super-alpha pair gave an overall gain equal to the
gain of TR times the gain of TR2 that is, 50 X 20
so that an input of only ImA will give 1A which is
well within the capabilites of the small battery.

EMITTER LOAD

As the unit represents a load which draws IA
resistance is necessary in the emitter of TR2 to
enable the circuit to function properly. R2 and R3
are each Tohm,which will develop an emitter voltage
drop of 2V. With 2V at the emitter of TR2 a base

continued on page 831
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By S.R. BEECHING

A Two-channel Sound to Light Converter

THE main features of this Light Modulation Unit
are its simplicity, reliability and accurate trans-
formation of audio input to audio modulated SOHz
240V muains current. Before any description of the
circuit it is felt that the choice of a two-channel unit
as opposed to three should be defended. The two-
channel light unit described provides good separation
of the bass and treble frequencies without the use of
complex filters, which may require high stability low
tolerance components.

With a larger number of three-channel systems it
is often difficult to discern which channel is which,
as they all appear to be behaving similarly. With
the middle channel removed the difference between
the two channels can be readily seen with the added
advantage of the electronics being simpler.

ISOLATING TRANSFORMER

The circuit is shown in Fig. 1. The input is isolated
by a speaker isolating transformer rated at SW with
a series resistor incorporated to prevent damage both
from and to high powered amplifiers. (This can be
increased in case of doubt).

The input sensitivity is about 1V rms. and a
suitable signal can be obtained from the speaker
outputs of the power amplifier.

The common line of the electronics is mains
neutral, and it must be borne in mind that since
the live side of the supply can easily be made com-
mon by a simple mistake in the wiring extreme care
must be taken. The signal is taken from T2 secon-
dary to VR! which acts as an input attenuator.
Attenuators VR2 and VR3 then adjust the treble
and bass light levels respectively.

CIRCUIT DESCRIPTION

TR1 and TR2 and associated components from
the filter stages. The bass filter operates in the
“Miller Integrator™ fashion with C7 connected be-
tween the collector and base of TR2.

Capacitor C2 and the input impedance of the stage
comprising TRI, R3 and R4 form the high pass

828

COMPONENTS . . .

Resistors
R1 75Q R7 22k R13 1kQ
R2 68Q R8 22kQ R14 470Q
R3 22kQ R9 2-2kQ R15 470Q
R4 2:2kQ R10 1kQ R16 220kQ
R5 1kQ R11 68Q R17 220kQ
R6 68Q R12 1kQ

All resistors $W 10% carbon

Potentiometers
VR1-VR3 10kQ 1in. plastic slider controls—
see text (R.S. Components)

Capacitors
C1  1000uF 25V elect.
C2 4-7nF plastic or ceramic
C3 4-7nF plastic or ceramic
C4  0-1uF plastic or ceramic
C5 10uF 6V elect.
C6 22uF elect.
C7 0-1uF plastic or ceramic
C8 0-1uF plastic or ceramic
C9 470uF 10V elect.
C10 22uF 25V elect.
C11  22uF 25V elect.
C12 0-1xF 400V polyester
C13 0-1uF 400V polyester

Semiconductors

TR1-TR2 BC107

D1-D4 IN4001 (or bridge rect.)
D5-D6 IN4148

CSR1-CSR2 BRY39

CSR3-CSR4 40430

Miscellaneous
T1 240V to 12V 100mA (R.S. Components)
T2 Universal speaker isolating transformer
(R.S. Components)
L1-L2 3A t.v. chokes (R.S. Components)
Case—see text, wire and solder etc.
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filter for the treble channel. Capacitor C3 causes the
response of the filter to fall off at higher frequencies
to prevent spurious responses to spikes generated in
the triac circuitry.

If it is found that instruments with predominantly
h.f. output are not causing the treble channel to
respond, C3 may be reduced; but the above point
must be borne in mind.

SILICON CONTROLLED SWITCHES

The filter outputs pass via C4 and C8 to the triac
drive circuitry. This consists of two BRY39 silicon
controlled switches (CSR 1 and 2) which conduct
giving a pulse of current to the triac gate when their
anode (pin 4) is driven more positive than their
anode gate (pin 3). Resistors R14 and R15 load the
BRY39 and hold the triac gate to the common line
to prevent spurious triggering.

During continuous switching, the voltage across
C10 and CI1 will reduce. Gate current to the
triacs will then be determined by the value of R12
and R13. These are therefore chosen to be able to
provide this current since if they are too large the
triacs may fail to trigger under conditions of con-
tinuous firing.

DIODES

Diodes D5 and D6 prevent C4 and C8 from
charging up with the firing current of the SCS’s.
On negative signals the diodes conduct so that posi-
tive signals can be passed through the capacitors
into the gates of the SCS’s.

R.F. CHOKES

The r.f. chokes have been incorporated in the cir-
cuit to reduce any r.f.i. from the triacs. Three amp
types were used in the prototype but if the full
current capacity of the triacs is to be exploited these
should be uprated to 6A.

MONITORING

Each channel drives a neon bulb to allow moni-
toring of the state of the display bulbs if they are
remote from the unit. The neons also provide a
means of checking that the displays are connected,
since they will glow dimly without the displays due
to the small current passed through CI2 and CI3.
As soon as the displays are in circuit the neons will
no longer glow as the small leakage current will then
be shunted via the displays to neutral.
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e Fig. 1. Circuit diagram of the light modulation

BRY39 unit
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GIRCUIT BOARD DETAILS

MAINS
NEUTRAL

™=VR2 WIPER

CSR36 12VAC

Fig. 2. Component layout and printed circuit board master (full-size)




CONSTRUCTION

The printed circuit board master and component
layout is given in Fig. 2.

During construction remember that a [ive chassis
technique is used and so extreme care must be taken.
A wooden or metal case may be used but the metal
case must be earthed and the electronics and wiring
insulated from it. The output sockets should be 5A
or 13A and insulated from the case. For the input
attenuators R.S. slider controls are recommended as
they are plastic. If rotary potentiometers are used
however, they should have nylon shafts. Care must
be taken with the wiring of these components as
screened cable is used; the screening is live and must be
insulated from the meral case.

Wiring details of the unit are shown in Fig. 3.
The common (neutral) line is wired from the input
to the triacs which are mounted on a heatsink. The
cable used should be able to withstand the current
(6A) and be adequately insulated. The live mains is
wired straight to the output sockets and to the
bulbs: it is also wired to the neons and transformer.
Both triacs are mounted on the same heatsink. They
are insulated by mica washers and as a further pre-
caution it is recommended that the heatsink is insu-
Lated from the chassis by pillars or nylon nuts and

olts. ,

Resistors R14 and R15 are mounted across the
triac pins. 1f wiring to the pins is difficult then insu-
lated mounting tags can be used. The chokes can
be mounted between the triac cases and the fuse-
holders.

DISPLAYS

Finally a word about the displays that have been
used. Small wattage bulbs (15W-60W) produce a
very rapid ‘flashy’ effect, whilst the higher wattage
buibs (100W-500W) are much slower due to filament
heating time (thermal inertia). Two 500W spots with
colour change wheels focussed on the same white
wall will produce an ever-changing colour. which
varies according to the colour wheel, and the amount
of colour mix dependent on the quantities of bass
and treble.

At the other end of the scale large numbers of
15W pygmy bulbs in a matrix can produce an ex-
citing display. An enhanced effect can be obtained
by wiring the bulbs in fixed patterns which can be
switched by -relays as well as driven by the light
unit. One similar to this was built intdo an old t.v.
cabinet with frosted glass and used as a mobile
discotheque. There are no limitations to the display
technique and the constructor will be able to spend
many hours devising his own.
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CONSTANT CURRENT LOAD

continued from page 826

voltage of 2V + V,, of TR2 + V,, of TRI must
be present at TRI base. The V,, of an average tran-
sistor is around the 0-3V level so the base voltage
of TRI=2V +0-3V 4+ 0-3V=2-6V. This determines
the Zener level which must not fall below this level
and so a Zener of 3-:3V was used to ensure adequate
forward bias at a loading of 1A.

To allow the level to be adjusted the voltage to
the base of TRI is obtained from the wiper of VRI
which is connected across the Zener diode thus as
the potentiometer is rotated anticlockwise the volt-
age at the base of TRI decreases until zero is
reached. At this point the transistor is reverse
biased and so cut off and represents no load. As
VR is rotated the transistors become forward
biased and will conduct more and more until the
full load of 1A is reached. The dissipation of TR2
must be kept to around the 30W region and so the
maximum voltage applied must be limited to 30V.
It is connected to a heat sink in direct contact with
the diecast box.

BRIDGE CIRCUIT

How does the unit act as a constant load for both
a.c. and d.c. circuits, If we consider the unit being
used with a d.c. supply first of all it can be seen that
with a positive supply at socket SK1 and negative
at SK2 then conduction will be via D4 and DI1. If the
d.c. supply was reversed that is with the negative
line at SKI and the positive at point SK2 then the
negative supply to the transistors will be provided by
D2 conducting and the positive will be supplied via
D3 once again ensuring that the polarity of the
supply is correct for the load circuit.

Diodes arranged in this form are said to be in a
bridge network and they will provide a rectifying
circuit for an a.c. supply that may be connected
across the input sockets. After some smoothing from
Cl a d.c. signal is obtained and supplied to the
transistors as described before. The ammeter con-
nected in series with the super-alpha circuit so
that the load current is displayed continuously.

CONSTRUCTION

Constructional layout is determined by the meter
used. In the prototype unit an edge meter was used.
Of course terminals can be arranged so that an ex-
ternal meter may be used or an Avometer. The
transistor TR2 is mounted onto a heatsink, using
insulators to ensure that there is no electrical con-
nection to the case. This can be checked by con-
necting an ohmmeter across the transistor and the
heatsink the reading obtained should be infinity.

Vero board has been used for the circuit assembly
and requires cutting in the places indicated in
Fig. 2.

TESTING

With the reference voltage switched on check with
a voltmeter that the voltage across the Zener diode
is greater than 2-6V. With an ammeter-in series with
the unit connect it to a d.c. supply of approximately
15V and adjust VRI. Both meters should coincide
over the full range of the unit. Now reverse the leads
from the power supply and check that the meters
still track togther. Remove the test meter and the
unit is now ready for use,
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. BOOK
REVIRWS

THE STORY OF RADIO (8 Volumes)

By W. M. Dalton

Published by Adam Hilger

Each Vol.: 150 pages, 215 mm x 150 mm
Price £4'50 ,

HE STORY OF RADIO is intended to extend to eight
T volumes in all. To date Volumes !, 2 and 3 have
been published. )

Each volume is a first-class hardback production, with
many line diagrams and photographs of technical and
historical interest. The price of each volume makes
this add up to a formidable total for the complete
work. One is inclined to question the publishing
policy: few readers are likely to be interested only in
part of the overall story, so there seems little justifica-
tion for separating the work into so many volumes.
Fewer volumes with more pages should have resulted in
some economy in binding materials resulting therefore,
one would expect, in a lower selling price.

What kind of story? Well this certainly is no
romanticised tale, nor is it a ponderous exposition of
scientific and technical development. The author has
settled very successfully it seems (judging from these
first three volumes) on a mid course and has produced
a well researched account of pertinent scientific and
technical discovery and invention before and since the
advent of radio, or wireless telegraphy to use the more
meaningful term,

In this story personalities ure treated in a formal
fashion, being introduced summarily (by surname alone)
as their contributions to knowledge or invention are
described. The objective and crisp style of presentation
adopted undoubtedly avoids unnecessary distractions to
and flow of the essential story. Yet the lack of a biblio-
graphy or an appendix giving key facts or source
references for the work of these pioneers—some are
very well-known figures, some lesser known—-will be
rather a disappointment to the more inquisitive student
of technical history wishing to explore in more detail
some of these discoveries, experiments, or inventions.
This apart, this work should prove to be popular and
provides a useful record of the technical landmarks in
the history of radio. Those old enough will certainly
relish wallowing in nostalgia, which will be further en-
livened by the excellent photographs of equipment of
bygone days and once-familiar circuits which are
reproduced, together with many other line diagrams, in
these volumes.

Vol. 1. How Radio Began

The first chapter retells concisely the principal known
events in the long history of magnetism and electricity,
the second describes the first practical and commercial
uses of electricity—for signalling and for power. These
two chapters are a prelude to the real story: this opens
with accounts of the earliest investigations into elecro-
magnetic radiation and first experiments in wireless
telegraphy, the subsequent successes, and the kind of
apparatus used. The final chapter covers the thermionic
valve and the earliest valve circuits in the period up to
the outbreak of the First World War.

Vol. 2. Everyone An Amateur

The story is taken up fromn the post World War 1
years. There are details of wartime uses and develop-
ments: especially noteable—radiotelephony in aircraft
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and directional finding. Amateurs had to wait until
1920 before restrictions on their activities were lifted.
Then followed a period of great activity-——technical and
political. Both amateurs and commercial interests play
their part in spurring along new improved circuits and
new devices for transmitting and receiving radio signals,
The amateurs’ vital part is faithfully recorded, not léast
the agitation which finally lead to the creation of a
broadcasting service, then to be followed by an epidemic
of home construction of receiving sets. The important
distinction between the large host of set constructors
and the smaller band of transmitting and experiment-
ing amateurs is made clear in the final chapter which
deals with the rediscovery of short waves by amateurs
and the ultimate usurping of these waves by government
and commercial bodies.

Vol. 3. The World Starts To Listen

This volume is chiefly devoted to the rapid and
extensive technical advances in commercial receivers
during the period 1925-1930. The coming of mass-

- production, the emergence of many new types of valves

and new circuit designs based on them. Developments
in broadcasting techniques; the loudspeaker and the
gramophone pickup.

The final chapter entitled “Telephones, Talkies and
Television” introduces these and other new fields (as
distinct from radio) where “radio-techniques” were also
being applied at this time. What is outlined is in fact
the dawn of *“‘electronics™ but that word has yet to enter
The Story of Radio. Doubtless it will though, in some
later volume of this immensely enjoyable, technically
informative and (no doubt to the majority of present-
day readers) quite revealing account of those past years
of brilliant and exciting endeavour and achievement,
which include a period when the amateur held a proud
position as a pioneer and frequently set the pace for the
professionals.

PUBLISHER’S
ANNOUNCEMENT
The contents of PRACTICAL

ELECTRONICS is fully protected by in-
ternational copyright and reproduction
of it in any form is prohibited without
our consent.

With effect from this announcement
any application for permission to re-
produce, or use our material in any
way or part of, must be made to the
Editor. Under no circumstances will
permission be given to reproduce
material in a similar or competitive
publication, without payment. No appli-
cation need be made in the case of a
private constructor, constructing one
item for his/her own enjoyment and
interest.
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BOOM OR BUST?

There has never been a more
confusing time for industry watch-
ers like myself. From all sides one
hears gioom and doom and there
is some truth in these stories. But
not the whole truth. Consumer
electronics has. taken its biggest
knock for years as forecast by my-
self and others earlier this year.
Deliveries of colour t.v. sets have
dropped severely following the
imposition of higher taxes. But for
the same reason monochrome
sales have had a boost. Hi-fi and
radio sales were also down.

But what'is the norm? Might it
not be the case that this year’s
sales are normal and last year’s
exceptional? Growth is bound to
slow down once the market is
saturated.

Well managed companies are
not suffering. Those in profes-
sional electronics who aiso have a
good export business are at their
wits end to recruit staff and main-
tain deliveries. | have often stated
in this column that in times of
stress the little company with a
flexible response to market changes
has a better chance of survival.
The big companies are, however,
still performing not only well but
admirably.

Plessey reports almost £320 mil-
lion in sales, £27°3 million pre-tax
profits, £40 million export. Not bad.
Chairman Sir John Clark also com-
mented on Britain's membership of
the EEC and how it affected Ples-
sey. in 1972 exports to EEC coun-
tries were €3 million. They are
now £9 million.

With a courageous look in his
crystal ball, Sir John suggests they
may well be £40 million by 1979.
Consumer components and Garrard
record players have been hit by the
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consumer market stump but with
overall trade figures so healthy,
every Plessey business will survive
and most are clearly prospering.

With sales of £1,500 million,
profits up by £23 million to a record
€174 million GEC is fiourishing.
Capital investment for the year was
£78 million and this might have
been more but for £85 million
snatched in taxes by the Govern-
ment.

With heavy dependence’ on the
consumer market, Thorn Electrical
pushed sales up to £807 million but
all the headlines concentrated on
the profit slump. Profit tumbled by
£8:7 million. Sounds an awful lot
until you realise that the ‘“huge"
drop still left Thorn with £65-4 mil-
lion profit in what is officially des-
cribed as ‘‘difficult market con-
ditions”.

SOLDIERING ON

Then there's Racal, soldiering on
through boom, depression, reces-
sion. This company has again made
record profits and has thus
successfully achieved 20 consecu-
tive years of record growth and
record profits.

With still only £50 million turn-
over and 6,000 people employed
Racal remains a medium sized
company but is world leader in
what it does best. The formation
of Racal-Tacticom Ltd. in July
brought together Racal-Mobilcal
and Racal-BCC to form easily the
strongest military manpack and
mobile radio supplier in the world
with a customer list of well over
100 armies.

More than 70 per cent of all
Racal sales were overseas last year
and in ground radio equipment
Racal exported more than all its UK

competitors added together. In
1970 Racal turned over £14.3
million with £1.7 million profit.

" Latest figures are £50-2 miltion with

£9-5 million profit.

Look at British Aircraft Corpor-
ation with its record breaking Rapier
missile and other aerospace inter-
ests. Turnover up from £174 million
to £271 million and profits up from
£13-7 million to £24-2 million. And
the forward order book stands at a
record £815 million.

An indifferent performer for a
number of years, Ultra Electronics
reports a £13 million forward order
book. An alltime record. With £9
million  turnover  profits  were
£550,000, £142,000 up on the pre-
vious year.

The main British subsidiary of
ITT, Standard Telephones and
Cable, reports record sales of £333
miltion which included a sharp rise
in export business. Profit was
£33-8 million.

Naturally these figures, mostly a
reflection of trading in 1974, need

in electronics,

treating with some reserve because
the effects of inflation tend to show
“growth" where none exists. But the
picture can hardly be regarded as
gloomy.

The reallv dull spot is the instru-
ment industry. The 60 leading com-
panies, according to a recent
analysis, after allowing for inflation
are showmg zero growth or even a
loss in sales figures and many are
only on the margins of profitability.

LADIES’ YEAR

Mrs Mary Gritfin has become
president of the Scientific Instru-
ment Manufacturers’ Association
(SIMA). She has served for several
years as a SIMA council member
and has been the association’s
spokesman on statistics and eco-
nomic affairs.

Professionally she is a special
director of Smiths Industries Ltd.
and was awarded the MBE for ser-
vices in export in 1970, With a
background as a chemist and
mathematician perhaps she will pre-
pare an elixir to revive the fortunes
of Britain's instrument makers fol-
lowed by more heartening statistics
during her period in office.

Dr Elizabeth Laverick has been
appointed to serve on the Engineer-
ing Design Advisory Committee 'of
the Design Council. After a dis-
tinguished academic start in life she
was in industry for 20 years as a
radar and microware expert, rising
to be technical director of Elliott
Automation Radar Systems Ltd. In
1971 she left industry to become
deputy secretary to the Institution
of Electrical Engineers.

it seems extraordinary that so
few ladies enter electronics on the
engineering side. | know of two
qualified lady engineers at the
M-OV division of the GEC Elec-
tronic Tube Co. Ltd.,, and a lady
scientist at English Electric Valve
Co. In Sweden recently | met the
general manager of a semi-
conductor plant who was a she.

Here and there one comes across
a lady craft apprentice but they are
always demonstrated to visitors as
being something of a novelty. At a
recent international conference in
Holland there were 200 engineer
delegates of whom only one was a
lady, French and slightly embar-
rassed at the preponderence of
males.

And yet, of the total workforce
the majority are
women but generally only engaged
on the more menial tasks of assem-
bly, aithough a few do emerge
climbing the ladder of promotion in
inspection and test departments.

How about it, girls? Unless you
improve your. performance in elec-
tronic engineering we shall have to
conclude you are not as equal as
you would have us believe.

833




OST car anti-theft devices use

one or both of the following
two principles :
(1) The ignition circuit is com-
pletely disabled, usually by
means of a hidden switch.

&‘ M"Q ’ (2) Any attempt to break into the

car sounds the horn, flashes
0 the headlamps, etc.

~ ° The first of these two approaches

sutfers from the disadvantage that

A selection ot readers the ignition circuit can usually be

suggestedcircuits. It remade under the bonnet, using a

should jJbejemphasised piece of wire. The second approach

that these designs have s o
not been proven by us. leaves the car owner with the possi-

They will at any rate bility of returning to his vehicle to
stimulate further thought. find a flat battery and a group of
Any idea published will disturbed local residents.

be ca’yvar:!edt pay:nent The device described here works
accordingiio/its" meris, by upsetting the timing of the car
IVEV)EX"M‘ submit YOUR engine, causing il to run extremely

roughly. it 1s assumed that any
car thief would scon abandon a
vehicle which refused to accelerate
properly, performed kangaroo
GCAR ANTI-THEFT DEVICE motions and generally appeared (o
be in need of some serious repair.

The circuit shown in Fig. 1
works as follows: ICI is connected
as an astable multivibrator, driving
TR!. TRI is turned on for about
- 0-25S then oft for a further 0-95S
Sy repeatedly. If the points open when
TR1 is on, no spark is generated
and the engine does not fire. Due
to the parallel connection of the
points and TR1! there is no danger
of the engine firing in the middle of
a compression stroke or inlet stroke.
oj The circuit still operates even if

0 +12v

R
100k

R2
1c1
27k NESSS 3

2 QC36

- 3 . . .

0 (:\L?TD;N) a piece of wire is used to connect
c1 c2 ) the battery negative to the ignition
10uF 01uF

TO oL coil. The wire from S1 (o the coil
SHDJRONTS is best made as inconspicuous as
possible.
4 © —ve ch?éé\ neglativ§ bearth cardTRl
ou € replace y an npn Gevice
7O [GNITION SwiTCH (2N3055). TR1 needs no heat sink as
it is either fully on or cut off and
- dissipates little power.
Fig. 1 P.J. Tyrell,
Hford.
- +6vV
SIMPLE TIMER
HE 741 and C!:form an opera- S! e RESET
tional integrator, the integration L e RS
current being determined by the 12k0) 10uF 2200
current flowing through TRI1, sce ‘
Fig. 1.
This in turn is determined by the
setting of VR! (RI ' limiting the ol
maximum base drive to a safe TIL203 N
value). The integrator output is fed
to R3 and R4 which turns TR2 ¢n
when the output reaches about 5
volts.
The circuitry around TR2 can be
altered to suit the constructor’s
needs. For example, a relay could e
be operated instead of the l.e.d. 2TX 300
The timing range of the circuit
as it stands is from less than a
second to about 12 minutes.
e A. Macll:leil, e = =
reat Bookham. -
Fig. 1
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SPEGIAL OFFER

TO PRACTICAL ELECTRONICS READERS

SABCHRON DIGITAL

LED WRISTWAIGH
As featured in this issue SA VE ABO"T ££§5*

(SPECIAL OFFER VALID UNTIL 15th OCTOBER 1375 ONLY) m
® SINGLE BUTTON OPERATION.

@ DISPLAYS HOURS, MINUTES, SECONDS, MONTH AND

DATE (DAY OF MONTH).

@® GOLD PLATED SWISS MADE CASE WITH STAINLESS
STEEL BACK COVER.
o
o

ACCURACY TO WITHIN 5 SECONDS PER MONTH.
AUTOMATIC READOUT INTENSITY CONTROL:
BRIGHTENS DISPLAY IN BRIGHT LIGHT; DIMS DISPLAY
IN SUBDUED LIGHT OR TOTAL DARKNESS.

BATTERIES LAST UP TO 1 YEAR WITH NORMAL USAGE.
WATER RESISTANT, SHOCK PROTECTED, ANTI-
MAGNETIC.

COMPLETEKIT = £36.95%
ASSEMBLED WATCH £45 . 50*

(with leather band and 12 month guarantee on the electronics)

-

Airmait post paid ACTUAL SIZE %.....~ =

SABCHRON WATCHES ARE AVAILABLE ONLY FROM THE U.S. MANUFACTURE

EURAY TRADING INC.

P.O. BOX 64683, DALLAS, TEXAS 75206, U.S.A.

* IMPORTANT INFORMATION ABOUT PRICES
The above prices shown in British Pounds are approximate equivalents of the actual U.S. Dollar prices: Kits (with coupon):
U.S. $80-00. Kits (without coupon) U.S. $99-50. Assembled (with coupon) U.S. $100-00. Assembled (without coupon) $119-50.
ALL PRICES INCLUDE AIRMAIL POSTAGE AND INSURANCE. REMITTANCE BY U.S. DOLLAR BANK DRAFTS OR U.S. DOLLAR
MONEY ORDERS. DO NOT SEND PAYMENT IN ANY OTHER CURRENCY PLEASE.

SPECIAL OFFER COU PON (valid until 15/10/75 in U.K., valid until 15/11/75 other countries)
To: EURAY TRADING INC., P.O. BOX 64683, DALLAS, TEXAS 75206, U.S.A.
Please Send via Insured Airmail ........ DoET T, Y, o o™ 0 ST 0600090080 80008 aaa T,

'_
(]

lenclose [ Bank Draft O International Money Orderin U.S. Dollarsfor$....
Name - . . el e el

Address ... . . . - e et b § . e
. o . = L. 1 i a=TY? ™Mo pona {country})
All orders (received with payment) shipped within 72 Hours, 27 Minutes and 53 Seconds!

EXTRA SPECIAL! You can have your SABCHRON DIGITAL personalized with any name or initials {maximum 12 letters and spaces) engraved with gold coloured letters
on the watch face for U.S. $10-00 additional. Print or type clearly the name or Initials to be engraved on the coupon. (Allow 48 hours additional for personalized

watch cases )
The above prices do not inciude taxes leviabie by a purchaser’'s country of resldence.
[ My eey——— T T DL L D T R T ---------J
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SONY HALF PRIGE

These top quality SQ Decoder/Amplifiers are offered at half price while stocks last.
Brand new In manufacturers’ cartons with one year guarantee.

SOA 100
SQ DECODER/AMPLIFIER SQA 200
SOA 100. A versatlle and space seving SQ decodsr/ampifier OUR SPECIAL HALF
which can convert your existing aterec system (providing your T
amplifier hae « tap monitor switch) iting 4-ch PRICE OFFER
reailam—just 8dd model SQA 100 and & par of resr spaakers. A
Other festures inciude tone controls. balance controls, and £38:80 incl. VAT
power ampifer giving SW RS output per channal, maste REC. RET -
rot for simultaneous sdjustmaent of 4 channel . 681
and decader output controls for Independent use of decoder Pl EaIL PRICE £77 68 incl. VAT
Many of your favourlte artista sre now recording sibums in SQ— ease add £1-50 P. & P. and ingurance
ask at your locs! record ahop

q SQA 200
REC. RETAIL £52-00 in¢l. VAT SQ DECODER/AMPLIFIER

SQA 200. Providing an output of 8W RMS per channel for the rear sp SQA 200 is a decoder/
OUR SPEClAl,‘ HALF PRICE OFFER amplitier designed specitically to work with those complete audio units systems provided with a
ONLY £26-00 incl. VAT tape-source monitor switch. Now that so many of your favourite artists are recording SQ afbums,
Please add £1-50 P. & P. and insurance the addition of SQA 200 plus a pair of rear speakers will add a new dimension to your stereo system

DECLON FOAM SPEAKER FRONTS THE FABULOUS SANSUI 210 TUNER AMPLIFIER
as used by leading manufacturers _ _ _ C RETAIL PRICE
— = REC.

184 x 10 x { black or brown £2-00 each £111-85 incl. VAT
22 x 12 x § brown £2.-50 each - =% —# OUR PRICE

29 x 11 x § brown £3-00 each ) ! ; || £74-95 incl. VAT

26 x 15% X .;l brown £3-00 each B e = Y + £1-50 P. & P. and insurance

Prices include VAT and Post and Packing. Sansuil 210 34W AM/FM Stereo Multiplex Tuner Amplifier. Equipped with an FET Yront end
Can be easily cut to suit any loudspeaker for exceptionally sensitive FM reception, linear scale FM dial for precise tuning and auto-
enclosure. matic FM stereo/mono switching, this model also provides a full system of accessory circuits.

Pattern as illustrated wide 30 to 25,000Hz power bandwidth and holds distortion to less than 1%.

aieaues posavo  medway mail order co. B

KENT, ME7 51LB

@ @
Dimmit
range of light
dimmers and lighting

control systems

Illustrated is the popular
PMSD 1000 module. A 1 kW slider
control dimmer, interference sup-
pressed, 60mm slider range size
41> 2 l4in. tdeal for low cost
stage and disco lighting. Used by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions.  £8:60
inc. VAT and postage and packing.

Compilete compact light dimmer
systems for stage, c¢lub and disco
lighting, etc.

DD6!  (illustrated). Six kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 84 Sin.
Price £97:20 inc. VAT.

DD261. As above but with two-preset
arrangement. i.e. two slider controls per channel,
two master controls. Size 23 10 Sin. Price
£117:72 inc. VAT.

DD61-B. Six kW channels, using module
PMSD 1000, lowest cost system. Size 163 8 5in. Price £59:50 inc.
VAT.

DD62. Six 2kW channels, six outlet sockets, mains on/off switch,

Size25x 05X bin, | Price £156.60 inc. VAT: L.E10. HIGH PERFORMANCE DE-LUXE 1.F.STRIP

Add £2-20 postage and packing for all systems

DX FRONT END
VTO3  88-108 MHz

* 2 DUAL GATE MOSFETS
* SILVER CLAD CHASSIS
* A.G.C.and AF.C.

A 4 stage Front End. Will
puil out stations which on
conventional receivers would
be lost in the noise.

Gain 30d8 + at 100 MHz.
Noise 6:5dB Typ.

V101
* ADVANCED DESIGN

* DUAL-GATEMOSFET FIRST STAGE
Covers: AIRCRAFT - WEATHER
SATELLITES - AMATEURS
VARICAP TUNED:
Input 118-150 MHz
Send £10-90 !.F. Qutput 10-7 MHz

The Dimmit range includes rotary and slider control dimmers and NOW with 70dB gain Send £8:60
sound to light converters for home, entertainment and professional
applications. Ratings 1kW, 2kW, 3--W. * SHARP SKIRT SELECTIVITY * CONTROLLABLE SQUELCH
All products are guaranteed and are supplied with full instructions * CENTRE ZERO TUNING METER + SIGNAL STRENGTH METER
and applications. Full after-sales service. Technical advice given. OUTPUT
For full information on all modules and lighting contro! systems send
15p for our illustrated catalogue and price list. Callers welcome, visit our
showroom for a demonstration of any of the modules or systems. Mon.~Fri. ALL PRICES Send 8p + S.A.E. for Data Sheets.
9.30to 6.0 p.m. Sat. by arrangement. QUOTED Sole U.K. Agents

YOUNG ELECTRONICS LTD. incLuoevaT - REEDHAMPTON LTD.

184 Royal College Street, London NW1 9NN' Tel. 01-267 0201 ANDP.&P. 135 184 Addington Road, Selsdon, Surrey CR2 8LB
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LOW VOLTAGE PULSE
GENERATOR

THE circulT (Fig. 1) generates
pulses in the audio range with
very fast rise and fall times even
when the supply voltage is as low
as 0'8 volts, thus making it ideal
for signal injector purposes.

In commercial injectors an un-
balanced multivibrator is  often
employed which results in slower
transitions. Typical wave forms are
shown in Fig. 2.

Transistors TR2, 3 and 4 form
an oscillator whose frequency
largely depends on C and R4. With
the values shown the frequency is
about 300Hz. This can be altered
so that the output is in the range
0-1Hz to 5kHz, with an almost
constant mark space ratio of 1:28.
At the collector of TR2 negative
going pulses are available, while
after inversion at TRI1 positive
going pulses are also available.

The output from the circuit was
fed into a u.h.f. television resulting
in an audible tone from the loud-
speaker and a dot pattern on the
screen, thus showing that very high
frequency harmonics must  be
present. Current consumption is
only 0-3mA at 1.5 volts.

<
. .
—>

QUTPUT FROM MULMIVIBRATOR TYPE CIRCUIT

-t A

Fig. 2
D. C. Dyer, —
Coventry.

) e e e e i )

|OUTPUT FROM ABOVE CIRCUIT |

input frequency range 35Hz to

FREQUENCY DOUBLER reduced if the capacitors Cl. C2.

Practical Electronics

‘I"—Hls circuit in Fig. | was devised
to demonstrate the frequency-
doubling of sine-wave voltages over
a wide frequency range. The output
voltage waveform is sufficiently
sinusoidal to suggest its use, after
a stage of amplification. as the
input to a similar frequency
doubling circuit. The circuit may
find application in electronic musical
instruments as a means of extending
the upper frequency range of any
instrument which uses sine-wave
oscillators.

The circuit (Fig.
phase-splitter amplifier. TRI1,
driving two point-contact diodes,
D1 and D2, which are connected to
give full-wave rectification of the
anti-phase voltages from the emitter
and collector of TR1. The. potentjo-
meter VRI, intially set at its
midpoint, is adjusted to give an
output which is free of the input fre-
quency. VR2 controls the output
volitage and the symmetry of the out-
put waveforms, though a fixed
resistor of 470 ohms will give
satisfactory results. With VR2
at its midpoint, and an input of
700mV pk-pk, the output voltage
at double the input frequency is
100mV pk-pk within 1dB over the

1) comprises a

October 1975

100kHz. The upper limit of input
frequency was set by the available
test oscillator.

Transient distortion associated
with changes in d.c. level of the
output voltage waveform implies
thay the circuit is best used with
inputs of amplitude, but the dura-
tion of transient distortion will be

and C3 are reduced for operation
at frequencies above 35Hz,

This circuit is readily adapted for
use with other transistors. provided
that R! is selected to %ive a
collector current in TR1 of 5 to
10mA.

D. Letts,
Camberwell.

D1
04151

VR
k0

QUTPUT

D2
0A)

VR2
k0
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supplies like

VOLTAGE CONTROLLED OSCILLATOR

THE v.c.o. circuit has a dynamic
range of 4 decades, for inputs
of 10V down to ImV, and with
care, down to 0-lmV. The timing
is reliable. and the ramp output is
very linear.

A positive voltage applied to the
input causes the amplifier to start
integrating. When the trigger volt-
age of TRI is reached (this is an
avalanche device) the capacitor is
discharged and the process starts
again.

R3 and D1 ensure that the ampli-
fier cannot integrate ‘‘backwards”
and destroy TRI1.

The trigger voltage of TRI is
dependent on the interbase voltage,
and R4, VR2 are thus used as a
control for setting the frequency
range initially.

The outputs are thus obviously
effected by loading, and this must
be taken into account.

SHORT CIRCUIT PROTECTION

SHORT circuit protection device
for fixed voltage d.c. power
rechargeable batteries
is shown in Fig. 1.

The relay is used to cut out the

power supply. When a short circuit
occurs no current flows through the
relay and thus it falls off to the
normal closed position. R1 s
chosen experimentally such that
enough current flows through the
relay to hold the normal open con-
tacts closed, but ror enough cur-
rent to operate the relav when S|

THE 7413 is a dual Schmitt trigger,
and is excellent for producing
the fast rise time necessary to
drive TTL integrated circuits. With
the addition of a few components,
indication and memory can be
added.

All inputs are normally at logical
“I" (+5V), when any input goes to
logical 0" the outpui of 7413 rises
to logical “I", and removal of the
sink current drives the transistor on.
One input to the 7413 is coupled to
the transistor collector, so that the
Schmitt latches on, and the bulb
indicates signal failure.  Simul-
taneously, a fast negative transition
is produced at the 7413 output. The
latch may be reset, simply by
grounding the base of the transis-
tor.

R. Bratby, Headington.
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+15V

INPUT
0 7O +10V

Fig. 1

o

Cl
from O-0luF to
giving a

10u

very low lcakage.

S1

~15v

F, the

has been tried with values
latter
reliable period of about
14 hours. Obviously C1 must be

in

VR2
10kQ

R4

To compensate for offset errors
the 741 earth the input and

adjust the offset control at VR1 for
minimum voltage drift at pin 6.

A. W. Diverall, Ashtead.

.\

/ +0uT
o 2 —_0
S2 R1 Oy 10
(SEE TEXT)
—— RLA 1 n
s © b
] RLA L1
Fig. 1 fi:' -
—0
is closed. If R! were not used the the relay, and LP is a lamp to

relay would chatter

in

the short

circuit condition. S2 serves to reset

indicate when the relay has cut out.
S. Bygraves, Norwich.

SIGNAL FAILURE INDICATOR WITH MEMORY

45V
I:@ LP1
INFUTS NORMALLY 123 33
AT +5V IC1 7413
A O—
¢ o— jut »
c O
TR1 I K
h RESET
ov

Fig. 1
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Videomasler
urge all good eleclronics
enthusiasls o play the game

The best thing about the Videomaster Indetail . . . The Videomaster Mk. lll has eleven
Home T.V. Game Mk_ Il is that the sheer integratedcircuits . . . four transistors . . .

pleasure of building itis immediately followed ~ ©lévendiodes ... iseasytobuild .. . withno

alignment necessary because with ready-built

by the excitement of playing three fascinating and tested transistorized UHF modulator, is

games. i ] complete with all parts . . . including fully
The famous Videomaster is now drilled and prepared p.cb. . . . handsome plastic
available for you to make. It plugsinto any box ... controlleads . .. complete step by step

standard UHF 625 line TV set, and it shouldn't ~ @ssembly instructions . . . Runs onaPP7 9 volt

. battery . . . and has logic and analogue “state
take you longer than a few hours to build. of theart” circuitry all with National Semiconductors

CMOSdevices . . . with full specification.

POST TODAY TO: The cost? Only £19.95 (+vaT)
r—~T——_————————__—————-—_————— NS S =
| Videomaster Ltd | |
| 119/120Chancery Lane, London WC2A 1QU :
| Pleasesendme .. ........ (insert no.) Videomaster Mk. Il kits at £21.55ea. inc. VAT.P & P I
I I enclose my cheque/moneyorderfor€. . ..........
| Tickif VHF Modulator required [] -£1extra |
| |
| Name |
: ADDRESS :
I ! PEN l
ALLOW 14 DAYS FOR DELIVERY J

Practical Electronics October 1975 GER)




CRESCENT RADIO LTD

I1-15 & 17 MAYES ROAD, LONDON N22

ow cost circuit
assembly

(also) 13 SOUTH MALL, EDMONTON, N.

MAIL ORDER DEPT.
1 ST. MICHAELS TERRACE, WOOD GREEN

LONDON N22 4SJ Phone 888-4474

BARGAIN PROJECT BOX

A plastic box with moulded
extrusion rails for PC or Chassis
panels with metal front plate
fitted with four screws (ali
supplied).

An ideal box to give a small
project a professional finish.
8IZE (Internal 81mm X 5imm x

28min.
OUR PRICE 40p. + 8 %.

(A Vi

p = “CRESCENT
beat =
¢ brite
e

BEAT BRITE”
approx. 4 x 3° X 21" when
connected to the output of a
sound source from 1 to 100 watts
produces a psychcdelic light
display of up to 1000 watts,
Compiete with a sensitive level
control the unit je fused and can-
not harm your amplifier.

A Bnrgain at £7:50 plus 10p
&P + 8%.

MINIATURE RELAYS

Brand new range of British made
relays, aize: 13in X lin x {in.
All two changeovers with 250V
1-5A contacts and suitable for
fitting on 0-1m veroboard.

Type Voits Current Ohms

27/A 12V 17M/A 700 Al
21/A 12V 28M/A 430 £1-30
f2/a 6v

33M/A 185 each
+ 8%.

MINI LOUDSPEAKERS
2¢in R0 ohm, 50p: 24in 40 ohm.
50r. Please inctude 3p P. & P.
on each L.S. + 259%.

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
Size 45mm x 36mm X 3lmm
PRI 240V

Sec 3.0:3 100mA
S8ec 606 100mA
Sec 9:0-9  100mA
Sec 12:0-12 100mA

Sec 20-0-20 100mA
2123 10pP. & P. + 89,
CRESCENT BUBBLE LIGHT SHOW
This budget system compares very

favourably with more sophisticated
and higher priced models.

8pecification:
Projector—150W convection
cooled. At 30ft the projected

image s 16ft.

Motor—1 rev. per 2 min
Liquid = Wheel—6in
multi colour.

The motor is fitted to the projector
and can only be purchased as a
single unit.

The llquid wheel is our standard
model and may be purchased
separately.

A bargain at: Projector, £15;
Wheel, 26; Total £20. Plus 75p
carr. 4 89,

CABLE LESS SOLDERING IRON
WAHL **150-TIP "
% Completely portable.
% Solders up to 150 joints per
charge.
% Recharges in its own stand.
% Fine tip for all types of solder-

diameter

Ing.
% Only 8in long and weighs just
6 ozs.
our PRICE £9°75 + 8o,
{8pare bits are available)

“CRESCENT” 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER
U.BUILD.IT
‘We suppiy the three modules for you to build
this Disco-Group-P.A. amplifier into the cabinet

of your choice.

% THE POWER AMP MODULE
170W r.m.s. 8q. wave 300W instantaneous peak
Into 8 ohm (60W into 18 ohm).

% THE PRE-AMP MODULE

Four control pre-amp, Vol. Bass, Treble. Middie
controls. Designed to drive most ampiifiers
using F.E.T. first atage.

% THE POWER SUPPLY

Ts supplied complete with the mains transformer.
Complete fixing instructions are supplied and no
technical knowledge is required to connect the
three ready wired modules. A fantastic bargain.
£25, carr. 75p. B8end 8.A.E. for further details
on this or our ready built amplifiers. + 8%.

12-0-12V 500M/A
240V primary transformer bargain. Approx. size:
60mm x 40mm x 50mm; fixing centres: 7omm.
Our price £1.20, + 89,

FERRIC CHLORIDE
Anhydrous ferric chioride in double sealed one
pound poly packs.

Our Price 80p per Ib. + P/P 4+ VAT @ 8%.

LOW NOISE, LOW PRICE CASSETTES
Good quality tape in well made screw type
cassettes. Presented in single plastic cases.

C60 31p C90 42p C120 53p
109, discount on ten or more cassettes of one
type. + 8%.

ABS PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusfon rails for P.C. or chassie panels. Fitted
with linm front panels. 1003, 105mm X 73mm X
45mm 55p; 1006, 150mm X 73mm X 47mm 72p;
1007, 184mm X 124mm X 80mm £1-28; 1021,
106mm X 74mm x 45mm (sloping front) 545-"8%

P.C. ETCHING KIT

This kit contalns all that the constructor witl need
to etch the circuits of hls own design. Contents:
Plastic etching dlsh. Sampie copperclad board.
Lamininate Cutter. 1 Ib Ferric Chloride. Large
Plastic 8poon. Etch Reslst Pen. Full Etching
Instructions. Complete and Big Kit Value at
£3-75 + 89 VAT.

2in. PANEL METERS

Size 539mm x 46mm

0-50uA —ME6 0-100mA—ME13
0-100uA—ME7 0-500mA—ME14
0-500A—MES 014 —MEI1b
0-lmA —ME9 050V~ —MEI18
0-5mA —ME10 0-300V a.c.—ME17
0-10mA—ME11 S meter —MEI18
0-50mA—ME12 V.U. meter—ME19
€3 each. 10pP. & P. +8%.

POWER PACKS

PP1 8witched 3-4§-6-74-9 and 12V at 500M/4
with onjoff switch and pilot light. Bize
130M/M x 55M/M X 76M/M, only £4.

PP2 8witched 6-74-9V  Battery Eliminator.
Approx. size 2in X 2iin x 3}in. Ideal for
cassette recorders, £3-28.

PP3 Car converter. From 12V Pos. or Neg. to
= 8-7}-3V. Easy to fit and transistor
regulated, 23-90. + 8%.

TELESCOPIC AERIAL
Nine section fully swivelling telescopic aerial with
4BA single boit fixing or two hole fixing bracket.
Fully extended 43". Fully closed 7".  Our Price
50p + P/P + VAT @ 8%.

3 KILOWATTS PSYCHEDELIC

LIGHT CONTROL UNIT
Channel:

Bass, Mlddle,

Treble. Each

channel has its §}

own sensitivity )

control. Just con-

nect the input of

this unit to the

loudspeaker terminals of an amplifier, and connect
three 250V up to 1000W jamps to the output
terminals of the unit, and you produce a fasci-
nating sound-light display. {All guaranteed.)

£18:50 plus3sp P. & P. +8%.

Three

U.K. CARRIAGE
20p UNLESS
OTHERWISE STATED

VAT—AIl prices are exclud-
ing VAT. Please add to each
item the

SEND 30p FOR A
CRESCENT

VAT te indi~

e B CATALOGUE

‘Lektrokit’ offers you a

at a price you can afford. Designed
for double sided circuitry, these unique
assembly boards and pins are
continuously re-usable —cutting your
development time and material costs.
With the "Lektrokit” system, circuitry
is so simple to modify time and
time again.
Send cash with order to.

E LEKTROKIT LTD.

Trafford Road, Reading, Berks. RG1

re-usable Circuit Assembly kit

b assembly
boards plus
500 solder pins

{Approx.}

ONLY

£4

8JR.

Trade enquiries invited.

Plus VAT
Inc. post
and packing

840
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*QUICK AND EASY TO APPLY —
EVEN IN AWKWARD PLACES

% SAVES DAMAGE TO WOOD AND PAINTWORK
% S8TICKS ON INSTANTLY : HOLDS WIRE FIRMLY

You'll save enormous time and trouble with the
new Brandauer adhesive staple. Just peel off the
backing strip and press staple into place. Then
bend clips over to hold wire firmly in position.
No messing with pins, tacks, soldering or
drilling. No damage to woodwork, e.g. skirting
boards. Use the Brandauer Staple for any wall,
frame or cabinet wiring jobs — it's wonderfully
easy for fitting in those awkward corners.

Send now for details to:

NWS

SELF ADHESIVE
WIRE STAPLES

Countless uses in industry and offices

SPECIAL PRODUCTS DISTRIBUTORS LTD.

Practical Electronics
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 RESGUE TRANSMITTER/REGEIVER

In BP 1 382 732, Autophon AG, of
Switzerland, describes an electronic
system to facilitate the rescue of
people buried or trapped, for in-
stance by a landslide or avalanche.

The system requires that both the
searcher and the searched be
equipped (in advance of course)
with matching equipment. It is sug-
gested that where this has been
previously tried difficulties have
arisen because of the very wide
range of field strength intensities
that must be handled. The receiver
must pull in a strona signal from a
remote transmitter but must also
accurately process a strong signal
from the same source when local.

The circuit diagram for the trans-
mitter/receiver is shown in Fig. 1.
The ferrite aerial forms with C1 an
input circuit tuned approximately
to the same transmitter and receiver
frequency. The multivibrator inter-
mittently switches the transmitter
primary input stage on and off to
save battery power.

A manually operated switch S1
has ganged segments, each with
nine positions. The oscillator crystal
X1 is connected to earth by R5 and
C6 and to the primary input stage
via switch contacts S1, 1K. TR1
functions as the output stage of the
transmitter when under the control
of primary input stage.

The input amplifier is connected
to a tap on aerial coil and, as long
as the amplifier is powered, the
base of switching transistor TR3 re-
ceives a voltage which causes it to
conduct. The circuit elements be-
tween TR2 and R8 act as a sym-
metrical crystal filter, of which the
output leads to adjustable attenua-
ti?n or damping resistors R8, R9,
R10.

Signals of three different intensi-
ties are delivered to R8, R9 and R10
at their three junction points and
each point is connected to two
terminals of S1b. Thus the output of
the symmetrical crystal filter
reaches the input of the mixer after
being damped to a degree depen-
dent on the switch position. The
mixer also receives a signal from
the receiver oscillator, which differs
only slightly from the receiver fre-
quency. The resultant signal is
filtered, passed to the control ele-
ment, a.f. amplifier and finally to
the earphone.

The circuit gives the following
function option with the single
switch, S1. Unit on and off, switch-
ing between a transmitting function
and a receiving function (switch
positions S and E). Adjustment of
the receiver to the best suited
sensitivity range (switch positions
E with varying damping effett).
Overal performance check (position
K with voltage supply to the trans-
mitter and receiver stages with the

BP 1 382 732

Ferrite
Aenal

Multivibrator ~ Prim
Input

Bl
o i$1b Oscillator
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Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent. Price 1p each

0o0oa

signal processed as a low frequency
signal under normal conditions. so
that the earphone produces a
sound signal). Thus the same unit
is carried by anyone feeling them-
selves to be at risk (e.g. climbino
potholing or skiing) and by a
searcher subseguently on a rescue
operation if the risk is realised.

CAR MIRROR DEFROSTING
BP 1 387 436

A technique for electrically de-
frosting or demisting car wing
mirrors is described by the Sprague
Electric Co. of Massachusetts in
BP 1 387 436.

Whereas it is necessary to em-
bed a heating element in a car
window to provide for defrosting or
demisting, a mirror of necessity
incorporates a conductive element
at its reflective backing.

In accordance with the invention,
a glass surface has a reflective
nickel-chromium alloy resistance
film evaporated or sputtered on the
back. In practice approximately 25
or 30W of power is obtained with
a coating 300-400 A thick having a
resistance of about 4 to 6 ohms
and fed from a 12V battery supply.
A thermostat can be used to pro-
vide automatic control of the
heating dependent on ambient tem-
perature.

One suggestion is that an alloy
of 80 per cent nickel and 20 per
cent chromium be applied and the
electrical supply connected via
contacts formed from conductive
epoxy resin attached directly to
the alloy coating. A small piece of
ceramic material with a positive
temperature coefficient of resis-
tivity (PTCR) is incorporated in
one resin contact to serve as a
thermostat. As a suitable PCTR it
is suggested that a material com-
posed of 65 per cent BaTiO, (in-
cluding 0.15 per cent Nz,O_) and
35 per cent SrTiO,.

Readers with enquiring minds
may wish to experiment on the
effects qf connecting conventional
wing mirror coatings to the 12V
supply.
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A SELECTION FROM OUR POSTBAG

. Readers requiring a reply to any letter must include a stamped

addressed envelope.

Touch tuning

Sir,—Further to my article titled
“Touch Tuning Unit”, published in
the May 1975 issue, | have made
some simple modifications to the
circuit which may be of interest to
your readers. These modifications
improve the sensitivity of the unit,
since in the orginal circuit, when the
person operating the touch buttons
was earthed. the unit could not
switch channels correctly.

The modification requires there to
be a negative supply voltage of
approximately 5V to the unit, as
well as the positive supply. The
modification is as follows:

1. Remove C3, D9. and DI0:
replace by short-circuit.

2. Connect pin 4 of IC2 to
negative rail.

3. Connect emitters of TR2,
TR4, TR6, TR8, TRI0 and
TRI2 to negative rail.

In addition, 1 would like to point
oul some printing errors in the
article. These are: Component
List—D17 should be BZY88C6VS.
Component List and Fig. 2—IC4 to
be DL707. Page 394, column 2,
line 2—R12 to read R11.

R. J. Bonfield,
Hampton, Middx

Matchiess !

Sir,—1 read with interest youl
article by Mr Bullen, on the “P.E.
Portable Gas Lighter”. As Mr

Finger
lever
—

We regret that we cannot answer any
technical queries on the telephone.

Bullen says, it would have been
rather difficuit to light the gas with
flint and steel. However, about 50
years ago, when a young man, 1
was given an old non-working gas
lighter. This was operated by fric-
tional electricity. It so happens
that this year | decided to recondi-
tion and repair it and had only
finished it aboui 8 weeks before
your article appeared.

A sketch is enclosed (see Fig. 1)
and shows a finger lever near the
handle. 1t takes three depressions
of the lever to energise to sparking
condition. The spark is about 0:020in
and quite brilliant. Internally
the ebonite circular box contains
one 3in diameter Wimshurst type
revolving disc with six metal foil
plates stuck upon it. This is driven
by the finger lever via a quadrant
and a small free wheeling pinion.
In the base of the ebonite box is
the “Leyden Jar” (capacitor today);
this comprises two semi-circular
lead foil plates cemented to the
bottom of the box.

I do not have gas so | am unable
to try it. but feel doubtful if it
would be very successful on town
gas. A very gentle squeeze of the
tripper is sufficient to produce
maximum sparking. Its overall
length is 124in, the ebonite box be-
ing 4%in dia. by in high.

The name of the machine is “The
Matchiess Electric Gas Lighter” (I
assume no pun intended!) Molisons
Pg(t)z(z)nts. and 1 guess the date circum
1900.

E. J. Bright,
Weybridge. Surrey

Mr Bright’s 50 year old ‘*“Matchless Electric Gas Lighter’’
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Sound frack

Sir,—I would like to back up Mr
Scargill’s statement (Readout, June)
and add that Mr Lenton-Smith
should listen to the following
pieces:

“Dark Side of the Moon” by
Pink Floyd (Harvest SHVL 804)

Side 1, track 2 “On The Run”

Side 2, track 3 “Any Colour You
Like”

“The Two Sides of Tony (T.S)
McPhee” by Tony McPhee (W.W.A.
001)

Side 2 “The Hunt”

The Pink Floyd tracks are played
on E.M.S, Sythesisers (V.C.S.3s and
a Synthi Hi Fli guitar model), and
Mr McPhee’s suite is played on two
ARP2600’s, an electric piano and a
“Rhythm Ace” drum sythesiser.

It may be of interest that Mr
McPhee’s work was recorded in a
studio which he built himself in his
narage and until 3 years ago he only
played the guitar professionally.

Further examples of good
sythesiser. work can be found on
the recordings of the following
groups and musicians:

Gentle Giant (Vertigo/W.W.A),

Peter Hammill (Charisma), Rick

Wakeman (A&M), Van Der Graff

Generator  (Fontana/Charisma),

Genesis  (Charisma), Manfred

Mann’s Earthband (Vertigo), Yes

(Atlantic). Groundhogs (United

Artists / W.W.A.) and Jethro Tull

(Chrysalis).

Incidentally, how about a reprint
of the-P.E. Sound Synthesiser as
there must be many people who
missed this series as I did.

Steven F. J. Smith,
Coatbridge, Lanarkshire

Eaton Audio can supply reprints
(see advertisers index).

$S Convention’

Sir,—1 think your readers may be
interested in the special “Slow-Scan

TV Convention™ being organised by

the British  Amateur Television’
Ciub.

The convention will take place at
Aston University, Birmingham on
Saturday, October 11, from 1000 to
1800 hrs. This convention is open
to all who are interested in this
fascinating topic, whether they be-
long to the B.A.T.C. or not. There
will be lectures and display of equip-
ment and plenty of opportunity for
the exchange of ideas.

There is a small charge of 50p to
cover expenses, and tickets may be
obtained from Mr M. Crampton,
G8DLX. 16. Percival Road. Rugby,
CV22 5]1S:

- C. G. Dixon,
Ross-on-Wye, Herefordshire
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NEWS BRIEFS

Solar Cells Becoming Popular

T long last interest is being shown more actively in solar
power. The Government has made moves to support
Ferranti in their research on the subject and another active
company, Lucas, have been releasing information on
applications in Australia for their range of solar energy
systems.

The latter includes railway signalling, fire protection,
radio repeater stations, a pipeline cathodic protection set-up
and a Ham transmitter on Mt. Sugarloaf near Melbourne.

Now that Lucas have proved solar cells in use in the
Western lsles, Scotland for transmitter/receiver use it is to be
hoped that a lowering of price and increase in availability for
the many obvious uses in the U.K. will occur.

British Instrumentation

orTH Sea Oil is all the rage these days so it is not sur-
prising that electronic companies are fast becoming
involved in this market area.

The latest is Transducers (CEL) of Reading who is now
offering a specialist service to companies in the offshore oil
fields in conjunction with Banchory Instruments of Scotland.

The two companies are jointly offering a comprehensive
pressure and load/tension measuring, X monitoring and
control facility. They are able to either simply supply the
equipment or provide all follow-up facilities including
servicing and maintenance.

Inspectors Talk To Computers

UALITY assurance inspectors probably spend as much

time noting their observations as they use in carrying
out the observations in the first instance. Now EMI Threshold
Ltd have come up with a computer solution to this problem
in which the computer is able to recognise a vocabulary of
selected words.

In this way an inspector can instruct the computer to
effect various functions whilst his hands are free to manipu-
late the object under inspection.

The vocabulary used is normal factory terminology and not
only does the system display the inspector’s findings as he
speaks them but it also shows the correct values for any
specific parameter. In addition, a record is kept of all
operations for future use.
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MAIL BAG

The on-going increase in postal and tele-
phone charges does not seem to have made
any difference to our post bag or our tele-
phone bell. Enquiries continue to flood in.

We find that there are two points we are
constantly mentioning. in the first place we
just cannot afford to reply to any readers’
letters, particularly those not associated
with projects we have pubished, unless they
are accompanied by a stamped addressed
envelope. Were we to undertake to do so our
post bill would become astronomic.

We cannot deal with technical enquiries
by telephone. Readers should write in, giving
details of symptoms and perhaps some test
point readings, when requesting technical
help so that we can at least give the relevant
author some idea of the problems involved.

Finally, whilst we normally supply details
as to source of components in each project
we do assume that the constructor refers to
advertisements and has an awareness of
general sources. Thus, where goods are
generally available we do not specify a
source. You could save the cost of a letter
by reading the advertisement pages first.

Practical Electronics October 1975

FREE Brochure

on New KITS

+* ¥ Whether professional,

student, teacher or amateur,
Pthe field of electronics can open
up a new world for you.

CROFTON don’t just sell kits, we offer you a technical
back up service to ensure your success

The following 1s a selection of some of the more popular kits -

Mullard CCTV Camera

PE CCTV Camera

PE Rondo Quadraphonic Four Channel Sound
(Designer Approved )

Electronic Ignition

Electronic Flash

PW Tele-Tennis Game

UHF Modulator

Bench Power Supply

Wobbulator

All ETI Top Projects

Many of the Elektor Projects

NOTE PCBs for most published projects available to order

CROFTON ELECTRONICS LTD

Dept 'E 124 Colne Road, Twickenham,Middx O1 898 1569

b2 2 2 00 0 o dib 2 2 g
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P.E. SYNTHESISER

(P.E. Feb. 1973 to Feb. 1974)

The well acclaimed and highly versacile large-
scale mains- -operated Sound Synthes:ser complete
with keyboard circuits. All function circuits may be
used lndependently' or interconneccted. The greater
the number of circuits, the greater the versatility.
Other circuits in our lists may be used with the
Synthesiser to good advantage.

THE MAIN SYNTHESISER

Stabilised Power Supply £12-05
Two Linear Voltage Controlled Oscillators
and one Inverter—ail 3 circuics £16-2

PCB (2 are required)—each £1.48
Two Ramp Generators and Two Input
Amplifiers—all 4 circuits £5-62
PCB (holds all 4 circuits) £1-38
Sample-Hold and Noise Generator— £6-52
PCE (holds both circuits) £1.64
Tone Control, £2.43; PCB, 71p
Reverberation Amplifier £6°26
Sprine Line unit for Reverb Amp £4-95
Ring Modulator £3-44
Peak Level Meter Circuit £1.50
100uA Panel Meter £3.75
PCB for Rev., R-Mod. & Meter Ccts,, £1-86
Envelope Shaper, £5:24; PCB, £1.42

Voltage Controlled Amp. and Diff. Amp.  £6-70

PCB (holds both circuits) £1-26
THE SYNTHESISER KEYBOARD CIRCUITS
Can be used without the Main Synthesiser to make
an independent musical instrument)

2 Log. Yoltage Controlled Oscillators

PCB for both log VCO's £2.32
Divider, 2 Hold Circuits, 2 Modulation Ampli-
fiers, Mixer and 2 Envelope Shapers £19-46
PCB (Holds the firse & cireuits) £1-80
PCB for both Envelope Shapers £1.50
Keyboard Stabilised Power Supply £7.30
Printed Circuit Board 94p

SYNTHESISERS AND KEYBOARDS

P.E. JOANNA

(P.E. May to Aug. 1975)

The new electronic piano that_has switchable
alternative voicing of Piano Honky- Tonk and Harpsi-
chora, All PCB's are "*as published*’.

Power Supply £8-85
Tone Generator and Top C Envelope Shaper LIO 26
PCB for above 1-3

Envelope Shapers

12 sets {full requirement) £32:16
Sec of 12 PCB’s (full requirement) £15.00
Voicing and Pre-Amplifier Circuits £7.99
PCB for above circuits £1.80

Remaining circuits: prices in fists.

KEYBOARDS

Kimber-Allen Keyboards as required for many
published circuits, tncluding the P.E. Joanna,
P.E. Minisonic and P.E. Syncthesiser. The manufac-
turers claim that these are the finest moulded
plastic keyboards made.

3 Octave Keyboard (37 notes C to C) £20-50
4 Octave Keyboard (49 notes C to C) £13.50
5 Octave Keyboard (6] notes C to C) £17-00

Contact Assemblies for use with above keyboards:
Slngle pole change-over (SP) as for P.E. Joanna and

P.E. Minisonic. Two-pole normaliy-open make-
break (2P) as for P.E. Synthesiser. Special contact
assembly (4PS) bhaving 4 poles, 3 of which are
normally-open make-break contacts and the fourth
is a change-over contact-——this special assembly
enables the same keyboard to be used with the
P.E. Synthesiser, P.E. Minisonic, and P.E. Synthesiser
simultaneously thus avoiding the cost of more than
one keyboard.

3 Octave 4 Octave 5 Octave
Conctact Each Set Set Set
S 20p £7-40 £9.80 £12:20
2P 24p £8-88 £11-76 £14.64
4PS 48p  £17.76 £23.52 £19.28

Printed Circuit Boards for use with the above
contacts and thus eliminating most of the inter-
wiring required, are available—details in our liscs,

PHONOSONICS

P.E. MINISONIC

(P.E. Nov. 1974 to March 1975)
A portable, battery or mains operucd miniature
sound synthesiser, with keyboard circuits. Alchough
having slightly fewer facilities than the large P.E
Synthesiser, the functions offered by cthis design
give ft great scope and versatility.

Two VYoltage Controlled Oscillators
Voltage Controlled Filter

and Voltage Reference Circuit £3-35
Two Envelope Shapers and Two Voltage
Controlled Amplifiers £7-25
Keyboard Controller and Hold Circuits £2-62
Keyboard Divider Resistors (select type to suit

£5-14

keyboard used, all are 2%, tolerance}. 2 Octave, £1;
3 Ocrt., £1-48; 4 Oct., £1:96; 5 Oct,, £2-44.

H.F. Oscillator and Detector £1:66
Ring Mod., Noise Gen. & Env. Inverter £4.96

Two Power Amplifiers and Two Mixers £3.51
Battery Eliminator £5-68
Temperature Stabiliser £1.47
PCB to hold 2 VCOs, VCF and V-Refl £1-84
PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Control and Hold £1-99

PCB to hold 2 Power Amps, Noise Gen, Envelope-
Inverter, HF Osc. and Decector €132

PCB for Battery Elim. & Temp. Stab. £1:25

FOR ADDRESS, INFORMATION REGARDING
POST AND PACKING, VAT, LISTS, AND
EXPORT TERMS SEE OQOUR OTHER ADVERT-
ISEMENT ON OPPOSITE PAGE

Photos: 2 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.)
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Become a
radio amateur.

Learn how to become a radio-

amateur in contact with the whote
worlid.
for the G.P.O. licence.

We give skilled preparation

N R BN S BN RTINS B B D BN A AN A B OGN GE am .
Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept.,
P.O. Box 1566, Jersey, Channel Islands.

ADDRESS
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) c SUPPLIERS OF QUALITY PRINTED
N I CIRCUIT BOARDS, KITS AND
COMPONENTS TO A WORLD-WIDE MARKET

iOhUND-TO-LIGIHT {P.E. Apri:ug‘ 1) BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
e e RHYTHM Multifuncrion circuits chat, with the use of other

trolling its own light, Can be used with most audio external equipment, can serve as lie detector,

systems and lamp intensities. A MUST for any Disco, G E N E RATO R alphaphone, cardiophone, etc.

and a fascinating visual display for the home. X Pre-Amplifier Module
4 channel component set (exc!. thyristors) £12:83 (P.E. Mar.iApr. 74) Component set and PCB L350

8 channel compoanent set (excl. thyristors) (13-'3: ;r: ::t";T,::‘I:t?{h?:f,oao,?drr:;ha::;t:rbn:ss":nr: Basic Output Circuits

Power supply component set i i
snare drums, long and shor es, blocks a Combined component set with PCBs, for alphaphone
:g: ;or 4 frequencylchannealsl - (3-;: soft cymbal), :nd‘ :vi:h c:rit::{:s:'i\m‘e ':;‘::m,.n;: cardiophone, frequency meter and visual feed-back
! Am:;d’oe\;v:':)':?!::f); (Ilndef :':ﬁ l"elv:')seacﬁ ‘;5 and rhythm rates. Really fascinating and useful. lamp driver circuits £5:31
Panelmeter (1LA) (optional a £345 | Tempo, Timing and Logic circuits -57 Audio Amplifier Module
PCB for above circuits (double-sided) £2.84 Type PC7 £5.50
YOICE OPERATED FADER (P.E. Dec-73) Component set for all 8 effects circuits £10-49
For automatically reducing music volume during Set of 4 PCB’s to hold all 8 effects £4:74
";ulk-over'_' pa':ti:ularly useful for Disco work or for il':‘:r':;:i‘\"":fm(_';‘;:&Bi:hvﬂ'::"e) —— :7-'75 SINE AND SQUARE WAYE GENERATOR (P.E.July 75)
ome-movie Shows, 1 ernal v m
R * controls and adj ble gain (ind dently Suitable for audio, digital, or general purpose.
Component set incl. PCB £2.95 designed), including PCB £9:22 Controllable through 4 decade ranges 10Hz to
TAPE-NOISE LIMITER Power Supply, including PCB £6-32 100kMz. Switched attenuation through 10 ranges
5 o q . . from |0V to !mV peak-to-peak. »
Very effective circuit for reducing the hiss found in Component set £7-16
WA B recerd.mgs. SOUND BENDER (P.E. May 74) PCB for above components £1.3%
g““i“’"e"' set (incl. PCB) €250 A mult -purpose sound controller, the functions of Power Supply £6-32
egulated power supply (incl. PCB) £398 which include envelope shaper. tremolo, voice PCB for Power Supply T2p

N operated fadar, automatic fader and frequency-
doubl

Cempon‘en( set for above functions (excl. SWs) 2?;:

Printed circuit board
P-E. SY NTH ES'SER Optional extra—additional Audio Modulator, the P E Ml leoNlc
SEE OUR ADVERTISEMENT ON OPPOSITE use of which, in conjunction with the above com- ol
PAGE ponent set, can produce ‘‘jungle-drum’ rhychms. SEE OUR ADVERTISEMENT ON OPPOSITE
Component set (incl. PCB) £2-47 PAGE

PHASING UNIT (P.E. Sept. 73)
quTAR EFFECTS PE_DAL. (P.E. July 75) . A simple but effective manually controlled unit for
Will modify an audio signal not only from a guitar introducing the “phasing’” sound into live or REVERBERATION UNIT (P.W. Nov. 'Dec. 72}
but from any audie source, producing 8 different recorded music.
switchable effects that can be further modified by

A high quality unit having microphone and line

n;an;nl :orgtrc;lls. Pos;iblz the most interesting of all Component set (incl. PCB) £2:40  npyt pre-amps, and providing full control' over
the low-priced sound eHects units in our range. PHASING CONTROL UNIT (P.E. Oct. 74) reverberation level. i i
Component set with special foot operated For use with the above Phasing Unit to automatically Co.mpone_n( B (ext. spring unit) z::
switches £6-16 control the rate of phasing. Pr_lnled circuit b.o:rd d
Alternative component set with panel c incl. PCB £3.65 9 inch spring unit £4.95
mounting switches £4.60 omponent set {incl. ) o LXK Panel meter {50uA) (optional) £3-75
Printed Circuit Board £0:10
Hi-FI TAPE-LINK (P.E. Mar./Apr.73) P E J OAN NA ULTRASONIC TRANSMITTER-RECEIVER
Designed for use with reasonable qgality tape-decks, o Bmeo (P.E. May 1972). A highly sensitive, tight-beam,
this high performance pre-amp includes record. SEE OUR ADVERTISEMENT ON OPPOSITE long-range, “invisible beam™ detection circuit with
playback and metering circuits. PAGE numerous applications.
i‘tereo component se:((excl. panel me:en)') 223?: Comp‘onen; set with PCBs but excluding FeaTe0
ono component set {excl. panel meter, 14- U :
SPower supplypéomponen( set 2;93 xv"‘D A:‘ID RAIN ?IN:!T ief roducing the abo
ter ai .7 manually controlled unit for producing above-
Stereo sub-assembly PCB %8s named sounds. SEMI-CONDUCTOR TESTER (P.E. Oct. 73)
P.E. GEMINI 30W STEREO AMPLIFIER Component set incl. PCB , £2:63 E;;e‘r:::‘acll:’e'sx equipment for the enterprising home
An_ exceptionally high quality Stereo Amplifier  POWER SUPPLIES Set of resistors, capacitors, semiconductors, poten-
system. Further details are in our lists. WHILE  Sophisticated | ise highly-stabili d power tiometers, makaswitches and pPC £7-96
STQCKS LAST. supply kits complete with PCB’s and detailed in-  p.nel meter (500uA) £3.75

Main Amplifier: formation are now available, Details in list.

Set of resistors, capacitors and presets £5:96 o R o R
Stereo printed Gircut board £53%  Other PCBs (all “as published') While stocks J%50 PHOTOPRINT PROCESS CONTROE(P.E. Jan./Feb. 72)
Pre-Amplifier: CCTV: . ) . For colour and B & W, an indispensible dark-room
Ser of resistors. capacitors, potentiometers and Master Logic, Video Amp., Sync Mixer and unit for finding exposure, controlling enlarger
switches— Cathode Switch PCB (P.E. Oct. 1974) £2:20  (iming, and stabilising mains voltage.

Seandard tolerance set £10-57 D.P.CB l“’" RemanIng lc""P“'E“ (P.E. |°9‘7‘2 1974) ‘25'07'0 Component set (excl. meter) £10:18

Stereo P8 (ot ubished) e T L S st 873

anel meter (Im B
Regulated Power Supply Pre-amp PCB (P.E. Oct. 1972) 85p
Set of resistors, capacitors and preset £4.58 Power Supply PCB (P.E. Oct. 1972) 60p
. Power Slaves: Power Supply PCB (P.E. Aug. ENLARGER EXPOSURE METER AND
VYOLTAGE CONTROLLED FILTER (P.E, Oct. 74) 1974) S5p
i i Rondo: THERMOMETER (P .E. Sept. 73)
An independently designed YCF that can be used o 2 97 60
with the P.E. Synthesiser. CBS $Q Decoder PCB (P.E. Sept. 1973) P Oyal-purpose dark-room unit with good accuracy.
Pre-Amp PCB (P.E. Oct. 1973) 60p ith PCB b 1 £4.78
Component set £3-41 Tone, Balance and Volume Control PCB Component set witl ut excl. meter
Printed circuit board £1:20 {P.E. Oct.) £1-40  Panel meter (100uA) £3.75
Transistors  BFYS! 21p 2N30S5  48p | Integrated Circuits | Zeners Electrolytic Capacitors (uF/V) Polyester | Tantalum
ACI28  20p BFYS2  24p 2N3702  I2p 709 TOS 40p | 3-3V 400mw 15p | 0-47/63 © 8p 100/40  7p 220/40 7ip | (F) (1F/Y)
AC176  20p BSY5A 22p 2N3703 128 | 709 8-pin DIL  40p | 3-9V 400mwW 15p | 1-0/63 p 100/63  13p 2800/100390p | 9.01  3p| 0:1/35 13p
BCI07  13p MIE2955 110p 2N3704  12p | 723 TOS 95p | 47 1W 25p | 1-5/63 6p 150116  6p 330/63 133p|o.015  3p|0-22/3513p
BC108 13p MJE3055  75p 2N3819  35p | 741 8-pin DIL  32p | 5-1V 400mwW 15p 2-2/63 6p 150763  13p 3300/100390p | 5.022 3p| 0-47/3S 13p
BCl09  13p QC28 60p 2N3823E 39p | 54y |4 0 DIL 115p | 51V IW 25p | 4-7/63 6p 220/10  6p 4700/16 60p | 6.033 3ip| 1-0/35 13p
BCI147  12p OC7! l4p 2N4060  12p | 0 o o 63p | 5:6Y 400mw 15p | 6 8/40 6p 220/16  Tp 4700/25 75p|0.047 3ip| 1-5/35 13p
BCI148  12p OCT2 4p 2N4871  36p : P|5.6v 13w  20p | 10/25 6p 220/125 1p 4700/40 93p|o.068 3jp|2:2/35 H3p
BC 149 12p OCs4 25p 2N5245 5ip | 748 8-pin DIL  63p | 5.2V 400mW 15p | 10/63 6p 220/40 t4p 01 ol 4735 16p
BCI57 13p ORPI2_ 66p 2N5777  45p | 748 14-pin DIL 63p | 6-8V 400mW 15p | 15/40 6p 220/63 2lp 015  Sp| 10/16 16p
BCI58  13p ZIXI07 12p LAT80S TO220 165p | 91V 400mw 1Sp | 22/10 6p 330/10  6p our |922 sip|toas 18e
s I hoes | LANIOHE|lobeW dluns mumn ST OO fon Bl
P p 1V 1w g P X

BCloa 125 ZTX503 15p IN4col  6p|AY;1-0212  550R oy 4o0mw 150|331 ep 47025 lep  LIST T o ":
BC187 25p ZTX531  23p IN4002 7p | CA3046 Tlp | j2vaw 25p | 33/40 6p 470/40 20p 1-0 14p | 47716V 30p
BC204 14p 2N706 13p IN4004 8p | MC1312P 205p | 15V 400mw 15p | 33/50 6p 500/64 48p FOR 22 24p| 100/3 18p
BC209C  14p 2N914 22p 1 N4006 9p | MFC4000B 730 | 15V IW 25p | 47/10 6p 680/6:3 10p
BC212L  I15p 2NI304  22p |N4007  10p | MFC6E040 83p | 18V 400mw 13p 47)25 6p 680/25 20p OTHER —_—_—
BC213  18p 2N2219  27p OA9! 70 | sG1402N 2020 | 18v 1w 25p | 47140 6p 1000/10 14p Prices are correct at
BC478  29p 2N2%05  27p OA200 P Bl vomw 155 |47/63 b 1000ii6 2% GOODS |cime of press. E. &
BCY7!  22p IN2907 22p OA202 8p | 3015FEP27 135p [ P | 100/4 6p 1000/25 30 [ (Ll Lo
BFI78  40p 2N3053  18p 25| (ZIL) 75p | (7-segment mumeric | 20V 1 W 250 | 100/l0  6p 1000/40 54p STOCKED | ©-E-de s subject
BFYS50 22p 2N3054 66p ZS171 16p | display) 27V 400mW 15p | 100/25 6p 220/25 45p to availability.
List POST AND HANDLIN Overseas—will be charged extra
Send §.A.E. with all U.K. requests for CE G VAT o Oversens—will be charged exirs
free list giving fuller details of PCBs, U.K. orders: under £15 add 22p. Add 25% (or current rate if different) | o ghts, and postage rates will be sent
kits, and other components. over £15 add 40. o full total of goods, post and handling. | wich list. .
Overseas enquiries for list: Optional: Fee for compensation | Overseas—VAT does not currently | Eive and Channel isles classify as
Europe—send 20p. against loss or damage in post (U.K.. | apply. overseas {or posting purposes.
Other countries—send 30p. Eire & C.1. only): 35p.

PHONOSONICS, DEPT. PE30, 25 KENTISH ROAD, BELVEDERE, KENT DAI7 5BW HAIL.ORDERAND CW-O. ONLY
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S HH [] " ENTESTAINTTIENTS 1T

AMPLIFIERS

»*

NEW 90°C overtemperature electronic cut-
out, not mechanical.

NEW integral output capacitor means no
external components normally required.
Short circuit load line type protection with
twin. summing amplifiers.

* Inhérently open circuit proof.

Input sensitivity —10dBm (240mV into 100k)
permits use with most mixers.

Frequency response 20Hz-40kHz +1dB.
Distortion typically 0-4%. Noise — 80dB.
Compact: only 15¢m x 8cm x 3cm.

Suitable for all public address, discotheque,
and group applications.

* Fused supply and output terminals.

Single supply line (split supply not required).

*

»

* % % % *

*

THE NEW POWER SUPPLIES

One piece units, ready to wire PM1201 95V for one SA1208

assembly with integral glass

fibre pecb, size 10x 8x 10cm  PM1202 95V for two SA1208

(PM1201 10 x 8 x 13cm). Grain

NEW PROFESSIONAL QUALITY MODULES TO SAVE YOU £ £ £s

Three brilliant new power modules employing the same
circuitry use 10 transistors, three diodes and one zener
THE NEW POWER diode, with electronic over temperature cutout as well
as normal thermal protection, load line short circuit
and wrong load protection, integrally mounted output
capacitor, etc. Fused supply and output terminals.
Solder or screw connected. The input impedance
is high enough to accept ail types of mixer having
an output of 250mV.

* 60W rms into 801

* 30W rms into 15N

* Circult basically iden-
tical to SA1208

* Texas 15A output tran-

" 811450

CONSTRUCTIONALLY AND ELECTRONICALLY
IMPROVED: MULTIPLE TESTED: GUARANTEED
SA1208 ' G SA308 Tt e

£16-00 strength and hard wear. Texas £9.00 to that of SA1208. 10A “Plastic
15A output transistors. N Power'" output transistors, etc.

£11-00
£14-00

oriented laminated transformers PM601 65V for one or two SA608 £9 ° 00

are used for compactness. Also

tacilities for preamp supply. Fully PM301 45V for one or two SA308 £7 * 50

fused

SAXON SUPERFECT

(illustrated)

All these features in ONE UNIT:

No other commercially avaliable
module to our knowledge, offers all
these faciiities In one complete unit.

Sequential display with variable speed,
frequency dependent channeis—indivi-
dually fused. and continuously variable function
control to give uninterrupted light display in absence

of signal. Electronic override on each channel. RCA 8A triacs

handling 1,000W per channel, plus timer circuitry to reduce
‘flicker'". Individually controlled bass middle and trebie plus master

audlo control for ease of adjustment.

SAXON SOUND-LITE

Opr ever popular 3000 watt unit is now available in module form at only
Gives individual control of bass middle and treble plus master control for
ease of adjustment. 1,000W per channel—individually fused. Negligible

load on amplifier. RCA 8 AMP triacs for reliability

LIGHT UNIT

£13-50

The ultimate in mixer modules

* Inputs for two decks (ceramic cartridge) plus tape, with overail bass and treble controls.
* Hi/lo imp. mic. input with separate volume bass and treble controls. * Continuously variable
autofade depth plus preset threshoid control. * Up to 0-5W from low distortion push pull
monitor amplifier. * Frequency response 20Hz-50kHz —1dB. * Low noise {—80dB) virtual
earth mixing circultry. * Low power consumption (20mA at 18 volts). * Size: mono 40 x 6 x 3cm,
stereo 40 x 10 x 3cm. * Output ~ 10dBm (240mV) suits all Saxon and most other amplifiers.

MODULAR - . : _ IM17015
PRE-AMPS '

Mono and Stereo

Up to 20 x IM17001 input
modules may be used
with mixer module
IM17002. Each input
module  has  various
types of equalisation and
monitor path outlets.

* With equalisation to sult ceramic AND magnetic cartridges, low and high
mp. mic. and all musical Instruments. * Mono and stereo. * Mono module
may be matrixed into a stereo system. * Carbon film resistors in low noise
circuitry. * 20Hz-50kHz +1dB response. * Wide range bass and treble
controls—zero noise with volume at min. * For 18V operation. * Outputs
for monitoring and echo send. * May be used with the discotheque mixers
and Minotaur amplifiers.

IM700IM (mono) £5-50 IM7001S (stereo) £9-00

IM7002 MIXER MODULE with output suitable for most amplifiers PLUS up to
1W of monitoring power.

* Accepts up to twanty IM7001 input modules.

* Mono or stereo.

* Up to 3V output—will teed loads down to 600 ohms.

* Up to 1W into 8N for monitoring (will feed higher impedance)

* Accepts acho and other effects return signals.

{M7002M (mono) £5-50 IM7002S (stereo) £9-00

MONO VERSION £18-50
STEREO VERSION £27-50

SAXON MONO AND STEREO

DISCOTHEQUE MIXERS
WITH AUTO FADE

SAXON ENTERTAINMENTS LTD. e HoRse roso, o
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PROFESSIONAL STANDARD COMPLETE UNITS

A total range project to satisfy the most discerning

Note these compeliing features:
. Staini Steel Escutch +
Totally compatible with all Saxon
modules.

Tough easlly-read facia.
Piug/socket terminations
throughout.

100W rms Into 80}.

Two mixed Inputs, wide range
bass and treble controls.

May be operated as a siave
ampiifier.

Amazingly compact (27 x 16 X
10cm).

-

P

» »

»

»

MINOTAUR 100 £47-50

* Fully protected against all in-
correct loads and short circults.

+Except Minotaur
(anodised aluminium)

SYSTEM 7000 DISCO CONTROL UNIT

—¢ o

5505000000

[ )

*

Mono of stereo versions.

Two deck and one tape inputs,
Individually controlled plus deck
fader (ineffective In central posi-
tion)

Wide range bass and treble con-
trols plus separate mic. vol. bass
and treble controls. Overall
master control.

Continuously variable autofade
depth and threshold.

»

-

-

- &

- =
.
Sy

* Five posltion monitoring switch
with two mute positions—amgle
headphone power.

Noise —80dB response 20Hz-
50kHz +1dB.
Complete, cased with all ter-
minations by plug socket, etc.

MONO VERSION £28-50
STEREO VERSION £45-00

»

»

SYSTEM 7000 MODULAR MIXING

COMPLETE VERSIONS OF THE IM7001 AND IM7002 modules

shown in our advertisement.

requirements using these modules. Mono and stereo inputs

may be combined.
* The mixing modules split mono signals.

@
f A
Let you make a professional quality versatile mixer to your ‘9 }5“‘“'“1

* Each input module has own monitor switch.

* Stainless steel panel on 15 x 5cm matrix (approx.). |

* input equatisation for all types of signal inc. magnetic 9
P

cartridge.

* Complete system may comprise twenty channels, mono or

stereo with ample monitoring power.

* May be patched in with disco mixers or Minotaur amplifier.

MONO INPUT MODULE £8-50
STEREO INPUT MODULE £12-00
MONO MIXER MODULE £8-50

STEREQ MIXER MODULE £12-00
POWER SUPPLY UNIT FOR UP
TO 20 MODULES £7-50

TRANSFORMERS

ALL EX-STOCK

12 AND OR 24 VOLT
PRIMARY 240-250 VOLTS

MAINS ISOLATING |
115V or 240V Sec. only
Centre tapped and Screenad | Ret.
VA P& P No. 121
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30 VOLT RANGE
Secondary Taps
0-12-15-20-24-30
Amps.

50 VOLT RANGE
Secondary Taps
0-19-25-33-40-50

Amps.

)

&5

&
@

codoocooo

12-16
12-98
16-99

GO BNE W -
Do RSw Ea®
U3 ISGwoa

Cmd AWM~

60 VOLT RANGE
Secondary Taps
0-24-30-40-48-
Amps.

AUTO TRANSFORMERS
Auto Taps

ts)

20 0-115-210-240

2 0-115-210-240
3 0-115-200-220-240
5 0-115-200-220-240
7 0-115-200-220-240
8 00 0-115-200-220-240
9 0-115-200-220-240
1; 0-115-200-220-240
17
19

o
»

73 3000 0-145-200-220-240 35-09 BRS

RO oaw N
EY-T-1-T-R-Y-¥-1-}

-

-98

CASED AUTO TRANSFORMERS
SCREENED MINIATURES 240V mains lead inputand U.S.A. 2-PIN
outlets 20VA £3-23 P & P 38p. 113w
150VA £6-70 P & P 62p. Ref. 4W S00VA
£10-45 P & P 80p 67W 1000VA £17-51
BRS B4W

HIGH VOLTAGE MAINS ISOLATING
Prim. 200/220 g 400/440 Sec. 100/120

¢ 200/240
VA. Rslq-

£
60 4.37
6-15-27-0-15-27  3- 350 10-41

0-15-27-0-15-27 3+ 1000 27-06
12-15-20-24-30 1+ 2000 .07

SYSTEM 7000 LIGHTING CONTROL UNIT

000W per channel. Sound light and SEQUENTIAL and

1,

OVERRIDE

Individual bass. mid. and treble controis.
Master control.

Plug/socket terminations.

Slider control for f th tor s 9 q g or
both combined. )
Stainiess steel front panel matching to disco control unit. 2

Compact (17 x 10 x 10cm -Fprox.).
Eteclronic override ellminates clicks.

High sensitivity, negligible input power.

o~ ==

@ﬂ;-:

POWER UNITS
CC12-05 Output Switched
364—56—7'5-9-12V at S00mA, £4-03. P& P
30p

BRIDGE RECTIFIERS
2A

CAPACITORS

2A
10A(PM 7AB)
MINIATURE CERAMIC

P& P15

50V 22pF—0-047 mf 30p per DOZ
£50-80 PAPER (METAL CASED)
£19-75 1000V 0-01-0-025-0-050-0-1 mF
£11-80 85p per DOZ. P. & P 15p
£13.85
inc. steel carrying case
P& P35p

TEST METERS

MAINS TIMER

Delay 1-30 minutes
(Adjustable)
£5-95 P & P 25p

MAINS KEYNECTORS
£3.25 P & P 25p

All Saxon Modules are guaranteed for two yesrs from date of purchase
To order. telephone 01-684 6385 now or call 01-684 0098 for more details.
WE ACCEPT TELEPHONE ORDERS FOR C.0.D. AND ACCESS/BARCLAYCARD ACCOUNT

HOLDERS

If ordering by post please send cheque/crossed postal order

Entertalnments Ltd. or simpiy

your A Barclaycard number.

Shop hours Mon.-Sat. 9.00-5.00 p.m. Tel. 01-684 6385

All prices include postage ana packing. but V.A.T. at 8% must be added to total value o

order.
Trade enquiries

Saxon products are avallabie from Norman Rose Electrical Ltd.
Birmingham. Tel. 021-236 4710

Branches in:
London. Tel: 01-837 9111
Manchester. Tel. 061-273 1498

Practical Electronics

Bradford. Tel. {0274) 2400¢

October 1975

s made paysble to Saxon

PLEASE ADD VAT AFTERP & P
ELECTROSIL and SEMICONDUCTOR STOCKIST.
Send stamp for lists

Barrie Electronics Ltd.
3THE MINORIES,LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.

847
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@mgsmns " (EXCLUSIVE TO EATON AUDIO—a professional quality modular con- | LINEARS
B8C184 1 | structional case system by VERO ELECTRONICS LTD, designed with the | Y5800 Sa0s
BGasc 115 | amateur’s project in mind. Wide choice of modules from }in to 8in wide. | $G3:02n e
R 130 | Send large S.A.E. or 10p stamp for illustrated leaflet and price list before uA7815 220p
BCa14 165 | You start your next project. 723 leoe
ng:'{g} i?: . RESISTORS
veESUe &= DON'T BUY ANYTHING . . . Y sabinuted, nizn

85p
g?;aggg:’ 2:29 UNTIL YOU HAVE ALL THE FACTS ABOUT THE MINISONIC. Without any doubt, the best value for money in 'lld”e“talﬁ 'g;léz' half
3

2TX500 17p synthesisers today. Performance and versatility equal to ready made instruments costing over five times as watt, 5 for 16p.

2N2219 22p much. Very high stability log oscillators (2); filter: noise generator: versatile keyboard control system: envelope ?;’IL'L’ '!;‘r’g; f&;

SNased g;: shaper and V.C.A. (2 each); ring modulator and headphone/L.S. output. 10 3M9.

2N2905 27p Hear It—Exclusive C20 demonstration cassettes still avalfable. “AUDIO FAIR 1974'", an introduction to the

ENSOS4 - 00P | MINISONIC by G. D. Shaw, and ~SYMBIOSIS - an experimental composition for the MINISONIC by Malcolm | FOTENTIOMETERS

ARRAYS Pointon. and log. 5k 1o

CA30ss el Each tape, £1-06 post free  Together. £1-86 post free. VAT 8% WiteB a1
P| seeit—at the AUDIO FAIR 1975. only. 1041 1o 25k1

DIODES Play It-SYNTHESISER MUSIC SERVICES, 12 Holland Park Road. W11, Tel. 01-221 5665. have the semiLlrecisicat

?é;;s f;: MINISONIC on permanent demonstration.

Nals 21h | Read It—Reprints of the MINISONIC series are available only from EATON AUDIO, detalls in lists. ggrEbSoEJS norizon.

18J50 12: Buy it—A top line Synthesiser in its own right, or a worthy addition to any music studio—you cannot fait to be tal min'ianoj;;a. all

impressed. not least by our new lower prices! values 1 to
ggsfz?j?“s o BASIC COMPONENT KIT, £38-00, UK post free o zantal
Z1Mm 120p POWER SUPPLY KIT, £8-90, UK post free mllrzlea;ure,‘on A:g
Lists—send S.A.E. or 10p stamps. va

Eieg{)F/I‘Eons 100p L 1 J g:’:r‘r’v;e‘l??éc!ilvnear

MDAG42A  210p EXTRA SPECIAL LINEARS 20 tuen, all values

BEEE R | Kow avananle at | b vertarms mnoen o m o e S 520 | ZENERS— . * O

N 1 L Rl m . -

REC70 4p [ Now ‘avanlablle at [ v,z |o§ n::e duulg. -i:w pviu:upp v NS ted m: SPECIAL OFFER RESISTANCE

OP. AMPS bargain  prices. (0 7V noie Standard  values: | sk

709 (8-dil) 39p Examples LM1306P  Half-watt. 8 ohm, audio preamp. and amplifier  N.S B~d!I 5 2-7V to 15V 400MW Constantan,

710 (TOS) 3sp MC14011C 21p MC1741SCP High speed 741, compensated. direct Mot 8dil 107p devices. o | 8 0-02830N per metre

741 (8-dil)  37p replacement . Only 8p 20cm 10p

748 (8-dil)  48p | MC14016C 55p | znaue  High speea. Low noise. operational ampiifier  Fer  le.dil  130p Per metre'  40p

DATA SHEETS, all devices. 10p extra

TERMS: MAIL ORDER ONLY, C.W.0.. MINIMUM

DEPT. PE, P.O. BOX 3 onosnl £1. VAT slense add 25% to value of

order inc. P. & P. unless otherwise stated.
ST NEOTS- CAMBS Cheques or P.O.s payable .to Eaton Audio.
PE19 3J8 Orders over £5 free of P. & P.. otherwise please

add 10p in the £1.

GIVE YOUR TELEVISION
HI-Fl SOUND zsivemer .

Our TV tuner receives the signal from the TV aerial and
produces an audio signal which can be fed into your hi-fi
equipment. The result is not only high quality sound but also a high
quality video signal which can be fed back into your set to
improve picture quality. The tuner consists of a printed circuit board
I which can be either mounted in a small cabinet

orinstalled in existing equipment.

Full details in this issue. We've also

got a feature on progress in multiphonic
organs and a resistor survey.

Wireless World

OCTOBER ISSUE 35p
\— J
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A. Marshall (London) Ltd Dept: PE
’ 42 Cricklewood Broadway London NW2 3ET
Tel: 01-4520161/2 Telex: 21492
& 85 West Regent St Glasgow G22QD
Tel:041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel: 0272 654201/2

& 27 Rue Danton Issy Les Moulineaux Paris 92
Callin and see us 9-5.30 Mon-Fri 9-5.00 Sat Tel: 642 2985

Trade and export enquiries welcome Catalogue price 25p

LM308  2-50 { OC3S 0-
Top 500 Semiconductors From the Largest Range In the U.K. |iwwsk 18| 0cz o PW TELETENNIS KIT
2N456 0-80 | Orange 0:12|2N5192  1-24 | AF106 0-40| BC184  0.13| BF153  0.25 [LOOSTY  1:50 [ OC4s 0-
2N456A .85 | 2N3053  0-25 [ 2N5195  1-46 |AF109R  O- 0-13| BF1Ss .20 [LM380  1.10| OCTY 0 74. idesi game for whole
2NASTA 20 | 2N3054  0-60 [ 2NS245  0-47 [AF114 9 0-25 [ BF159 0-27 [LM381 2-20 | OC72 [B (o Gl B W S
2N490 . 075 | 2N5294  0-48 | AF115 0- 0-27| BF160  0-23 [LM702C  0-75 | OCB81 0 oo "A Resistor Peck €1
2N491 - 0-45 | 2N5295  0-48 | AF118 0- 0.12 | BF163 0-32 [ LM70% ocs3 0- p. & P. 20p. B Potantiometer Peck £1:2%
2N432 5 0-20 | 2N5295  0-48 |AF117 0 0.11| BF166  o0.40| TO9  0-48| ORP1Z O P a P 20p, CCapacitor Pack 3,49 2. 4 8
2N493 5- 0-29 | 2N5298  0-50 |AF118  O- 0-16| BF167  0-25] DL 0-38| RS3 1 208 DB g R aio Y 2SN EiTrane:
2N696 0- 0-15 | 2N5457  0-49 | AF124 0- 0.16| BF173  0.27| 14DIL  0-40 | SL&14A 1. D Ry P asp. G PEBs €750
2N697 0- 0 2N5458 0- AF125 0- 9-18 | BF177 0-29 | LM710 0-47 | SL610C 1- P. 8 P.20p. H Switches £4-50 P. & P. 20p
2N698 0- 0- 2N5459 0 AF126 0- 0-18 | BF178 0-35 |LM723C  0-90 | SLENC 1. 1 UHF Modular Kit t7-50 P !IP 20p X
2N699 [B 0-18 | 2N5492  0-58 | AF127 0 0-15 | BF179 0-43 | LM741 SL612C  1- Spsc e o ections A<F incl
2N706 0 0-19 | 2N5494  0-58 [AF139 0 0-15 | BF180 0.35| TO99 p-40| SL620C 2 £23.50 P. & P 30p. Asssmbly Instructions
2NT706A  0- 0-59 | 2N5496  0-81[AF186 0 025 | BF181 0.36.| 8DIL 040 |SL62IC 2 with complete Kt or 75p on request
2N708 o 0-97 | 2NST7T  0-45 [ AF200  0- 0.25| BF182  0-35| 14DIL  0-38 | SLE23 4.
2N709 0- 1.40 | 2N6027  0-45 |AF233 O 0-16| BF183  0.55{LM747  1.00| SLé40C  3-
2N711 0 0-20 { IN128 0-73 | AF240 ' 0-16 | BF184  0.30 |LM748 SL64IC  3-
2NT18 0- 0 gmss 1-42 | AF279 0 0-17| BF185  0-30| 8DIL 060 g:;ggogN 3
2NTI1BA  0- 0 N140 1-00 | AF280 0 0-26| BF194  0-12| 140DIL  0-73 13N -
2NT20 o 0-24 | 3N141 0-81 fALI02 1 0-25| BF195 012 [LM3900 070 | SN76023N 1- Z'.i‘.?‘.‘l&%?&&'ﬁﬂ“'?ﬁaﬁ%" e
N6 0- 015 [ 3N200 249 laLi03  1- 0.28 | BF195  0-13 [LM7805  2-00 | SNT6033N 2. IC Sockets 8 DIL 16p; 14 DIL 17p: 16 DIL 20p
2N916 0 0-15 { 40361 0-40 |gCror 0 0-38 | BF197  0-15|LM7812  2.50| §T2 0-20 Rasioiom W 2p: T 3p: 2yW 9p: SW 10p:
2N918 0- 0- 40362 0-45 | BC108 0 0-34 | BF198 0-19 |LM7815  2.50 | TAA263  1-10 oW 12p (B : : S
2N929 0- 0- 40363 0 BC109 0- 0-29 | BF200. Q-40 |LM7824  2-50 | TAA300  1-80 d
2N930 0- 0-12 | 40389 0-48 {BC113 0 0.564| BF225)  0-23 |MC1303  1-50.| TAA350  2-10 Scorpio Car Ignition KIt—€11-50 + VAT
2N1302 0- 0- 40394 0 BC115 0- 0-17 | BF244 0-21 |MC1310  2-92 TAASS0 0-60 1 IMF440V £1-10.
2N1303 0 0- 40395 0 8C116 0- 0-15 | BF245 0-45 | MC1330P 0- 2 BSTBO246 £1-20. Transformer £3.
2N1304 0 0- 40406 0- BC116A 0 0-20 | BF246 0-58 |[MC1351P 0 2 = o
2N1305  O- 0-15 | 40407 0-35)BC117 O 3.27| BF247  0-65 |MC1352P 0- 1 g’ O and L D
2N1306  O- 0-18 | 40408 0-50 1 BC118 0- 3-28 | BF254 0-19 [MC1466 13- 2 91“-2’“" an 17‘7 o"‘;o diameter/a)
2N1307 0 0- 40409 0-52 | BC119 0- 0-20 | BF255 0-19 (MC1468 2 1 0 767'"':;" 3‘9'- 4 iameter 33p.
2N1308  0- 0-15 { 40410 0-52{BC121  0- 0.20 | BF257  0-47 |[ME0402  0- 1 D%O ﬂ'1 or 4 for €8.
2N 1309 Q- 0 40411 2. BC125 0- 0-80 | BF258 0-53 [ MEO4O4  0- 1. Minitron £1-55.
2N167T1 1 815 | 40594 0-74 |BCi26  ©- 0.-85| BF259  0.55 | MEO412  0- 1
2N16TIA  1- 1 40595 0- BC132 0- 1-15 | BFR39 0-24 | ME4102  0- 4.
2N16718  1- fJa 40601 g BC134 0- 0-85 | BFR79 0-24 | ME4104 0 g
NI 0- 1-38 | 40602 -61|BE13s o 0.7 | BFS21A  2:30{MJ480 0 . i i
1907 8- 15040603 ©0-58 [BC136 o 1.00| BFS28  0-92 |MJ4s1 1. 0- Coggos 9'":““5 (CD Range)
2N2102 0 1-80 | 40604 0-56 | BC137  0- 1.50 | BFSG1  0.27 |MJ430  1- 0 4 0-36| 4016  0-66| 4030  0-87
2N2147  0- 2-20 | 40636 1.10|8C138 o0 0-47 | BFS98  0-25 [MJ491 1. 0 jgg‘ 0-36 | 4017 -72(4031  5-19
2N2148  0- 1-80 | 40669 1.00 | BC140 0O 0-28 | BFX29  0-30 |MJ2955 1~ 0 2 0-36] 4018 -55 4037 1-93
2N2160  0- 2-65 | 40673 0-73|8C141 0 0-30 | BFX30  0-27 [MJE340  0- 1 4006 1-58| 4019 4041 1.86
2N2218A  0- 2-06 | AC126  0-20 [BC142  0- 0.32| BFX84  0-24 [MJE2955 1- 0- :007 0-36 | 4020 -91| 4042 1-38
2N2219  D- 2-40 [ AC127  0-20fBC143 O 0-17 | BFX85  0-30 IMJE30S55 0- 1 008 1-63 | 4021 ‘72| 4043 1-80
2N2219A O 2 AC128 0- BC145 0- 0-22| BFX8? 0-28 [MJE370  0-65 1 :gog 1:18 | 4022 - 4044 1-80
2N2220 0 2. AC1SIV 0 BC147 0- 0-15 | BFX88 0-28 [MJE37T1  0.75 [ TIP33C  1- i) 1-15|4023 . 4045  2-65
2N2221 0 0-24 | AC152v  0-43 | BC148  o- 0.75| BFX89  0-90 [MJES20  0-60 [ TIP34A 1. 4011 0-36 | 4024 224 | 4046 2-84
2N2221A  0- 0- AC153 0-35 | BC149 0- 0.78 | BFY50 0-23 { MJES21  0-70 | TIP34C  2- 38}% 0-36 | 4025 : 4047 1-65
2N2222 0 0 AC153K O BC153 0.18 1-00 | BFYS51 0.23 | MPB11t  0-32) TIP35A 2 0-66 | 4027 . 4049 0-81
2N2222A 0 0-78 | AC154 0:25 | BC154 018 0-82| BFY52  0.21 |MP8112  0-40 | TIP36A 3 4014 1-72 | 4028 4 4050 066
2N2368  0- 0-27 | AC176  0-30|BCI1S7  0:16 0.67 | BFY53  0-18{MP8113  0-47 | TIPO1A  O- 4015 1-72 | 4029
2N2369 0 0-27 | AC176K  0-40| BC158  0-18 0-40 | BFYS0  0.75 |MPF102  0:39| TIP41C  1-
2N2369 O 0-67 | AC187K  0-35 | BC160  0-60 0.50 | BRY39  0-23 | MPSA05 0-28 | TIP42A O
2N2646 0 0 AC188K 0 BC167B8 015 0-43 | BSX20 0-21 | MPSAO6  0-31 | TIP42C 1
2N2647 Q- 0 ACY18 0 BC168B 0,15 0-49 | BSX21 0-29 | MPSAt2 0-3§ | TIP4SC  0- v b d
2N2904 O 0-15 | ACY1s  0-27 | BC168C  0°15 0.55 | BU104 200 | MPSAS5 0.2 | TIPS3 o eroboar
2N2904A 0 0- ACY20 0- BC169B 0-15 0-83 | BU10S 2-25 | MPSAS6  0-31 | TIP2955 O- Copper Plain
2N2905  O- 015 { ACY2)  0-26 | BC169C  0-15 0-71| C106D  0-65 | MPSUD5 0-85 | TIP3055  0O- 01 015 01,015
2N2905A  0- 0-15 | ACY28  0-20 | BC170A 015 0-87 | CA3018A 0-85 | MPSUOE 0-58 | TiS43 0 2:5x3kn  36p %p  — 17p
2N2906 0 0-21| ACY30  0-58| BCi71  0-16 0-80 | CA3020A 1-80 [ MPSUSS 0-83 | ZTXx300  0- 2:5%5in 40p 39p 19p
2N2906A  0- 0-34 | AD142  0-57|BC172 017 0-80 | CA3028A 0-79 | MPSUS6 0.80 | ZTX301  0- 3t x 3bin w0p 39
2N2907  0-22 | 2N4919  0-95 | AD143  0-68|BCY77  0-20 1-05| CA3035  1-36 | NESS5V 070 { ZTX302  0- 31 x 5in sp ap - 32p
2N2907A  0-24 | 2N4920  1-10 [ AD149V  1-20 | BC178  0-27 0-36 | CA3046  0-70 [NESS6  1-30 | ZTX500  O- WX fel o128 o0 €182
2N2924 . 0-20 | 2N4S21  1-83 | ADY50 115 | BC179  0-30 0.55 | CA3048 211 [NES60  4-48 | ZTX501  O- !
2N2925  0-20 | 2N4g22 100 | AD161 0-50 | BC182  0-12 0.35 | CA3052  1.62 [NES61  4.80 | ZTXS502  0O- PINS x 36 30p  30p
2N2926 IN4923  1-00 | AD162  0-50 [ By1s2L  0-12 0-35 | CA30B9E 1-96 | NES65A  4-48 [ ZTXS30  0-23 X 200 £1-16 €118
0-12 | 2N5180  0-92 | AD161 PR 0 4.23 | 0C23 1-38
Yellow 0-12|2N5191  0.98 | AD162 1-15 | BC183L 0-20 | LM30tA  0- 0 Trade and Retall Supplled
SN74141 0-85| SN74167
TTL Integrated Circuits—Quality and Prices You Can’t Beat | 3t7414s 9-50| 3hmatia o Potentlometers
) SN74150 1- SNT74175 0- LinearorLog Single Double
SN7400 0-16| SNT409 SN7430 0-18] SN7448 0:90| SN7476 O- SN7493 0-45| SNT4151 0- SN74176 1- Rotary Pots 20 asp
SN"O'}l 0-16| gN7410 0-16| SN7432 0-28| SN7450 0-16)| SN7480 O- SN7494 0-82| SN74153 0-85 | SN74180 1- R°1: Y Sevl(ched ”g
SN7401AN SN7411 0 SN7437 0-37| SN7451 0-18| gN7481 1 SN7495 0-72 | SN74154 1- SN74181 1- sﬁd"’ e 75
A—— s:;t;g SN7438 0- suu:a 0-16] gN7482 0 SN7496 SN74155 150 | SN74190 ors P P
: SN74 . SN7440 0 SN7454 0-16| SN7483 0- SN74100 t- 4157 0- SN74191 2-30
SN7403 0-18| SN7416  0-35! SNT441AN SNTIR0 018 SNy o8| SN 0 361 ENraie 130 | sNrats2 1- Full range of capacitors
SN7404 0-19{ SN7417 0- 0-85| SN7470 0-33| SN7485 1 SN74118 100 | SN74161 1-10 | SN74193 1. stocked. See catalogue for
gz;:gg ;i ::7422 Ty 2 SN7472 0-28) SNT4ss 0 SN74119 1-92 | SN74162 1- o detalls
i 74 29| SN7445 ©- 4 -36| SN7490 0 N74121 0- . : i i
SN7407 0-45| SN7425 0-20| SN7445 0-95] SN7474 0-38| SN7491 O A (|| ERR R I : i Presets—Horizontal or Vertical
SN7408 0-19| SN7427 0-29] SN7447 0-95| SN7475 0-50| SN7492 0-45! SN74123 SN74165 01w 8p 03w 10p

tl Kit
LONDON—GLASGOW—PARIS AD fv‘:’:"l:‘fm;“ 8 208
1 STRAITS PARADE UHST0 Transmitter £2:79
AND NOW ; e o ]
FISHPONDS a2

B R l S I L ' BRISTOL BS16 2LX £X20 Electronic Dice + Sensor )
] TEL: BRISTOL 654201/2 Mail Order

VAT All prices excluswe P. & P 25p

IT'S OUR SERVICE THAT MAKES US GROW TRY QUR NEW GLASGOW

Practjcal Electronics Qgctober 1975 849
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SLA7 RED LED 0.3
DIGIT 0-9DP 89p ea
GREEN&YELLOW £1.40

JUMBO LED 0.6" 747
DISPLAY €2.25 ea.

| 3015F 0-9DP €1 ea.

ZENON FLASH TUBE
¢€4. .Data 15p.

LEDS red 13P

LEDS 209 STYLE ONLY
TIL 209 WITH CLIP RED
TIL 211 & CLIP GREEN
LARGE 0.2" & CLIP RED
LARGE 0.2" CLIP GREEN 30p ea
209 STYLE OR ,2"ORANGE 29p ea
INFRA RED LED £1,2N5777 33p.

PHOTO IC &1P

TEC12 PHOTO AMP/SCMITT/RELAY
DRIVER or LED TTL INTERFACE 81p

13p ea
15p ea
29p ea
17p ea

FLUORESCENT LIGHTS 12V MADE IN UK
8 WATT 13" €3, 13W 22" €3.50

UIGITAL CLOCKH

IC AY51224 4 DIGIT CLOCK €3.75

CASSETTE -,
mechanics £1378

NEW 8tk CARTRIDGE MECHANISM ¢8

STEREQ CASSETTE MECHANISM €13,75
Suitable for 'PW ASCOT' recorder
with heads eto.SEND 15p for DATA

INTEGRATED
CIRCUITS

709 DIL14 29p LM377 2x2W£2.87
555 TIMER  54p 1M380 2W AF 89p
703 RF/IF  28p LM381 2xPre €2
709 T099 23p  LM3900 4xOPA69p
709 DIL 14 28p MC1303 £1.20
710 DIL 14 34p MC1306 49p
723 Reg. 54p MC1310&LEDE2.65
741 DIL 8 27p MC1312 5Q £2.10
741 DIL 14 29p MC1330 69p
741 TOS9 29p MC1339 2xPre ¢1
747 2x741  70p MC1350 55p
748 DIL 8 33p NE536 fetOPA £2
7805 5V €1.40 NE540 Driver ¢1
7812 & 15 £1,40 NE550 2vRef 79p
76013 6W AF €1 NE555 Timer 55p
8038 SIG GEN £3 NE556 2x" ¢1.20
CA3028 £1 NES60 PLL €3.15
CA3046 55p NE561 PLL £3.15
CA3048 €2 NE562 PLL €3. 19
CA3052 €1,50 NE565 PLL €2,

CA3054 €1 SN72709 709 28p
LM300 2-20v £2 SN72741 741 26p
LM301 OPA 45p SN72748 748 33p
LM304 0-40V €3 SN76660 IF €1
LM307 OPA 49p SN76611 IFe1,25
LM308 HiBo 95p 10 &IF_ €2
LM309K 5V £€1.48 TBASIO 7WAF 99p
LM372 IF £1.80 ZN414 RX €1.09

SPECIAL OFFERS

2N3055 FULL HIGH SPEC 115W 3%p
741C 8PIN DIL 27p:MFC4000B 33p
NE555 TIMER 55p.ZN414 RX €1,09

BC109 9p.2N3819e 16p.BFY51 15p

m [/ TTL

7473/74/76 29p
7400 GATES 13p 7475 45p
7404 INVERT 17p 7490 52p
7401/2/10etcldp 7491/2/3/4 59p
7413 SCMITT 31p 74100 74175 €1
7440 BUFFER 14p 74121 32p
7447 DRIVER 89p 74123 9p
7470 & 7472 29p 74141(&7441)73;:

TRANSISTORS
& DIODES

Price each

AC127 5 128 160 Thg. pusy srriop
. P
AC187' & 188 19p
AD149 43p TIP 41 208,
AD161 & 162 33p TP 42 8sp
BC107 & 108 9p IIP 2955  90p
TIP 3055 55
BC109 10p 4
BC147/8/9 10p TIS43 see2N2646
BC157/8/9 12p ZTX109&301
BC167/8/9- 12p 1N4001
BC177/8/9 18p 1N4004 & 7 7P
BC182/3/4A4L10p 1N4148 & 914 4p
BC212/3/4A4L11p 2N697 l4p
BCY70/1/2. 17p 2N706&8 11p
BD131 & 132 39p 2N2646 UJT 32p
BFR51 2N2904 & 5 20p
BFR50/51 23p  2N2926royg  9p
BFRS50/51 23p 2N3053 17p
BFR88 250V 29p 2N3055 115% 37p
2N3563 & 64 16p
BFY50/1/2 15P  Hy3g14 49p
BSX19/20/21 16p’ 2N3702 & 3 9p
MJE2955 90p 2N3704 & 5 10p
MJE3055 65p 2N3706 & 7 9p
MPU131 PUT 49p 2N3708 & 9 8p
0A91 0481 6P 2N3710 & 11 10p
OA81 & OA91 6p 9N3819E FET 16p
TIP 29 & 30 52p 2N3823E FET 17p
TIP 31 & 32 69p 2N3904/5/6 15p

FULL SELECTION IN OUR FREE LISTS,

> BDAER®pen69p

NEW TRAMPUS FULL SPEC PAKS
PAK A 10 RED LEDS our choice €1
PAK B 4 741 OP AMP £1
PAK € 4 2N3055 £1.D 12 BC109 €1
PAK E 10 BC182 €1.F 11 2N3704 ¢1
PAK G 8 BFY51 €1.H 9 2N3819efl
PAK J 9 2N3053 €1.K 40 1N914 &I
BZY88 400mW 1A/50V SCR 6p
ZENER DIODES 9p TAG1/400 5p
C106 & 7 SCR\D1
BRIDGE RECT A
14 50V 20p 4A/400V Sqp

BR100 DIAC 25p 10A 400V 75p

SC146D TRIAC

vero gy
VERO PINSx36 28p

COPPER CLAD VEROBOARD o.1"

23"x5" 29p 24x3{1" 26p.331x331"31p.
31"x5" 31p 3ix 177 ¢£1.50
DIL IC's BOARDS 6x4i"
24 way edge connector 60p.
36 way 90p. PLAIN 3{"x17" ¢1.
FACE CUTTER 45p.FEC. ETCH PAK 50p

PRINTED CIRCUIT BOARD KIT €1.69
DECON NO MESS ETCH PAK NEW 69p
DECON DESOLDER BRAID REEL 59p
‘HEATSINKS

5F/T05 & 18F/T018 5p ea.TV4 15p.
TV3/T03 16p.EXTRUDED 4" 4Y1 29p.
TGS308 GAS DETECTOR £1.80 ea.
LOGIC PROBE TTL TESTER PEN ¢5

CAPACITORS

CERAMIC 22pf to 0,1uf 50v 5p,
ELECTROLYTIC:10/50/100 uf “in
10v 5p.25v 6p.50v 8p.2uf/10v 5p.
1000 uf/25v 18p.200/500 25v 9p,
POTENTIOMETERS (POTS) 4B or EGIN
LIN or LOG ROTARY 13p,SWITCH 14p
DUAL 45p.5| IDERS 29p.STEREQ 57p
Knoss 7p.PRESETS 6PRESISTORS 1P
SWITCHES: SPST 18p. DPDT 25p.

Din pLues ALL 12p. Sockets 10p,

ALI CASES AB5/AB7 50p.. AB13 65p.
‘ORM 1A 6v6v or™i2vizv

Only €1,34,1 type CT p.

UL socheis

TEXAS GOLD
LOW PROFILE ea
8,14,& 16 PIN 13p
SOLDERCON STRIPS:

“FOQRINS 50p, 1K £3+

MAIL ORDER
PROTECTION SCHEME

The Publishers of Practical Eiectronics are members of
the Periodical Publishers Association which has given an
undertaking to the Director General of Fair Trading to
refund moneys sent by readers in response to mail order
advertisements, placed by mail order traders, who fail to
supply goods or refund moneys owing to liquidation or
bankruptcy. This arrangement does not apply to any
failure to supply goods advertised in a catalogue or in a

direct mail solicitation.

In the unhappy event of the failure of a mail order trader
readers are advised to lodge a claim with Practical
Electronics within three months of the date of the appear-
ance of the advertisement, providing proof of payment.
Claims lodged after this period will be considered at the
Publisher's discretion. Since all refunds are made by the
magazine voluntarily and at its own expense, this under-
taking enables you to respond to our mail order adver-
tisers with the fullest confidence.

For the purpose of this scheme, mail order advertising is

defined as:

"'Direct

being delivered.’
advertising are excluded.

response advertisements,
bargains where cash had to be sent in advance of goods
Classified and catalogue mail order

display or postal

INTRODUCING THE
CUB ‘COMBI BLOWTORCH Mk
up to 2.500°F

Vest pocket size,

yet will braze,
sllver-solder smait
jewellery items.
etc. soft soider.
strip paint, putty.
bum-oft oiled

spark piugs, etc.
Burns ug to 1 hron
tiny gas cylinder.
with 2 cyis.,
soft-solder'bit.

£4.25

‘Cub’. complete
instruction book &

incil VAT, P. & P. Spare cyls.
80p per 2. incl. P.

‘CRAFTSMAN’S’
TORCHES
up to 6,000°F

, b

A range of mini-torches for all gases,
incl. Oxy/Acetylene. Operates from
standard gas cyls. or our own minis
packs for all ultra-fine welding,
brazing, fusion or cutting, incl.
steel, glass, ceramics in labs or
workshops. 0.002-1in. capacity.

SEND 5;P STAMPS, NOT SAE, FOR
ILLUSTRATED LEAFLET

MICROFLAME

Freepost’, Rickinghall, Diss. Norfolk, IP22 1BR, Tel. Botesdale (037-989) 555

(UK) LIMITED

‘* A mvy /wvl up m
QO0F/

o f,." oz

Toame r N See close-up work with
= less eye strain and
-_/ﬁn ) Fatigue. Lightweight

Precision tool using X BN/ adjuslahle headband.
combination of bu- Pecie— Powerful opllfllly
tane and compressed oxygen or micronox. ONLY ground lenses’ {rom
A pencil lead thin flame size. Adjustable to Continental glass-
000°F. Cuts metals. welds, brazes and £7 . 65 works. Can be worn
solders gold. silver. Ideal electriclans, over normal glasses.
opticians. dentists, silversmiths. An aid in delling. industry,

jewellery. clockmakers. Up to 40 minutes
use on fuel supplied. Repiacement set of 2
micronox. | butane cylinder. £1-50 extra
inc. post. Our Price £14-95 + 65p p. & p.
Send £15-60.

London, NW2. Tel. 01-458 5917.

Please send cash with order—we despatch promptly by post.
Access accepted—send name. address and number,

JOHN DUDLEY & CO.LTD. (Dept. PE11), 301 Cricklewood Lane, Finchley Road,
Callers welcome.

home and workshop. Stamp collec(mg
Jewellers. watchmakers and a ine work
24 % magnification. £7-65 + 45;!

3 X model £8-85 + 40pp. & p. S(ale model
Also deluxe model with hinged lenses,
Mount £1 extra

Easy Parklng
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WirelessWorld

DOLBY NOISE
REDUCER

L e
B e e

FRRt

E oa i

"CONSTRUCTION KIT
AVAILABLE ONLY FROM
WIRELESS WORLD

Complete kits for the Wireless World Dolby B naise reducer are available
through the address given below. The two-channel design features :
»*a weighted noise reduction of 9dB  *switching for both encoding

{low-level h.f. compression) and decoding
*a switchable f.m. stereo multiplex and bias filter
*provision for decoding Dolby f.m. radio transmissions {as in USA)
*no equipment needed for alig t
*suitability for both open-reel and cassette tape machines
*check tape switch for encoded monitoring in three-head machines
The kit includes:

-complete set of companents for a stereo processor
—regulated power supply components
~board-mounted DIN sockets and push-button switches
—fibreglass board designed for minimum wiring
-solid mahogany cabinet, chassis, two meters, front panel,
knobs, mounting screws and nuts
Price is £43 Inclusive.

A single-channel printed-circuit board, with f.e.t. costs £2.50 and £8.63
with all components inclusive (excluding edge connector, £1.37 extra).
Selected field-effect transistors cost 68p each inclusive,
£1.20 for two and £2.20 for four.

Calibration tapes are available, costing £1.94 inclusive for 9.5cm/s
open-reel use and for cassette {specify which).

Send cash with order, making cheques payable to:

IPC Business Press Ltd, to: Wireless World Noise Reducer,
General Sales Department, Room 11, Dorset House, Stamford Street,
London SE1 9LU. Allow three weeks for delivery.

—_—————— e ————

DOLBY KIT ORDER FORM

Please supply me with the complete Wireless World kit for a
Dolby noise reducer.

I enclose remittance value £43.00 inclusive.

Name.

Address

| enclose remittance value £

I

I

I

I

I

I Additional items required
I

I

I payable to [PC Business Press Ltd.
I

I

WirelessWorld

N

I
I
I
I
I
I
I
I
I
I
I
/
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~] MADE IT MYSELF”

Imagine the thrill yowll feel ! Imagine how impressed
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a new,
better-paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating

Technatron Course. you learn by building!

You build s modern Transistor
Radio . . . a Burglar Alarm. You ifearn
Radio and Electronics by doing actua]
projects you enjoy—making things with
your own hands that you'll be proud to
own'! No wonder it's so fast and easy to
icarn this way. Because learning becomes
a hobby' And what a profitable hobby.
Because opportunities in the field of Radio
and Electronics are growing faster than
they can find peopie to fill the jobs!

No soldering—yet you
learn faster than you
ever dreamed possible.

Yes' Faster than you can imagine,
you pick up the technical know how
you need. Specially prepared step-by-step
jessons show you how to: read circuits

bl build things
—experiment. You enjoy every minute
of it!

You get everything you need. Tools.
Components. Even a versatile Multimeter
that we teach you how to use. All
included in the course. AT NO EXTRA
CHARGE' And this is a course anyone
can afford. (You can even pay for it by
casy instalments.)

To: ALDERMASTON COLLEGE, DEPT. CPEOS
READING RG7 4PF
Also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 5EJ. Tei: 01-628 2721
Yes, I'd llke to know more about your course. Please send
me free detalls—plus your big, 76-page pook that tells
about all your courses.

TODAY FOR
FREE BOOK

NAME

ADDRESS

So fast, so easy,
this personalised course
will teach you even |f
you don't know a thing
today!

No matter how little you know now,
no matter what your background or
education, we’ll teach you. Step by step,
in simple ecasy-to-understand language.
you pick up the secrets of radio and
electronics.

You become & man who makes things.,
not just another of the millions, who
don’t understand. And you could pave
the way to a great mew career, to add
to the thrill and pride you receive when
you look at what you have achieved.
Within weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications, be-
cause our famous courses go right up to
City & Guilds ievels.

Send now for FREE
76 page book—see how
easy It Is—read what
others say!

Find out more now!' This is the gateway
to a thrilling new career, or a wonderful
hobby you'll enjoy for years. Send the
coupon now. There's no obligation.

CPEQS

POSTCODE

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

851
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INVERTORS

2.40v—50Hz from your 12v car battery.

25 watt—£4-20 150 watt—£19:10
40 watt—27-35 300 watt (12v)—£26-85
75 watt—210-T1 300 watt (24v)—£23-75

All above invertors are in kit form but may
be purchased built up in metal case & ready
for use. Price list sent on receipt of s.a.e.
Prices include post & packing.

P.W. AUTOMATIC EMERGENCY
PPLY
240v-50Hz-150 wntt invertor with built in
battery charger. In event of power failure
switches over automatically from battery
charging to invertor operation. Cct. as
appeared in Dec. 72 P.W. Complete kit of
parts (excluding meter)£22-50 + £1-10p. &p.

FLUORESCENT LIGHT INVERTOR KIT
8 watt-12v-Fluorescent light, suitable for
tents, caravans, houses, boats & secondary
lighting for factories, hotels, etc.
12"-8 watt—£2-90 + 25p p. & p. Built up—
£4 + 25p.
21"-13 watt—£3-30 + 30p p. & p. Built up—
£4-50 + 30p.

TRANSFORMERS & COILS
Both high volume & small order capacity
available.
Special offer. Miniature mains transformer
12-0-12v-6V.A.—85p plus 10p p. & p.

TRADE & EXPORT ENQUIRIES WELCOMED

P.E. ORION STEREO
AMPLIFIER

= b PG alees

v ¥ /(41
+

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

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

Complete kit of parts including slim line
bookend case, silk screened front panel &
knobs. £43 incl. VAT & p. & p.

The bookend case, |.C.s & semiconductors, P.C.
board, Transformer, etc. may be purchased separ-
ately if desired. Send S.A.E. for further information

ASTRO IGNITION

ASTRO IGNITION SYSTEM
Complete kit of parts for this
proven and tested system £9-50
incl. VAT. Ready built with only two
connections to alter £12-50 incl.
VAT. Thousands have used this
system both home and abroad.
Consider these advantages more
power, faster acceleration, fuel
economy, excellent cold starting,
smoother running, no contact
breaker burning. Also because of
the high energy spark, the fuel
mixture can be made weaker giving
further economy and fewer plug
problems. Fitting time when built
5 minutes approx. Please state
whether positive or negative earth.
Trade and export enquiries wei-
comed.

ASTRO ELECTRONICS
Spring Bank Road, West Park

Chesterfield.

PRINCIPLES OF
TRANSISTOR CIRCUITS

by S. W. Amos Price £3-45

110 OPERATIONAL AMPLIFIER
PROJECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston Price £2+00

ELECTRONICS SELF.TAUGHT .
WITH EXPERIMENTS AND PROJECTS

by J. Ashe Price £2°10
TRANSISTOR POCKET BOOK by R. G.
Hibberd Price £3-00

RADIO AND LINE TRANSMISSION by

D. C. Green Price £4°25
ELECTRONICS AN ELEMENTARY
RO, FOR BEGINNERS by L.
Owers Price ﬂ‘és
ELEMENTARY TELECOMMUNICA-
TION PRACTICE by J. R. G. Smith

Price £1°50

SCR MANUAL INCLUDING TRIACS
AND OTHER THYRISTORS 5th edition
by G.E Price £1°90

SOLID STeTE HOBBY CIRCUITS by
R.C.A. Price £1°20

INTEGRATED ELECTRONICS by Miliman
Price £4'95

TEST_EQUIPMENT FOR THE RADIO
AMATEUR by H. L. Gibson Price £2°05

WORKING WITH THE OSCILLO-
SCOPE by A. C. W, Saunders Price £1.70

% PRICES iNCLUDE POSTAGE %

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP

Phone 01-723 4185
Closed Saturday | p.m.

852

ELECTRONICS
COMPONENTS

s s
2233

aa382

3333338858882

fococcococcco,00000000000000
3 cocooc
88832388888 2832228

“
¥ szann8sssssesd

ccoccoccccococooos
BNEINBRESEREBRARABE]

~
]

FULLY GUARANTEED

Mail orderonly VAT extra p&p 20p
Bridge Electronics

PO Box No. 10 Fishponds Bristol BS16 2LX

VEROBOARDS GIVE A PROFESSIONAL
HINISH T0 YOUR WORK

0.1"and 0.15"pitch, plain and copper
clad universal circuit boards.

AVAILABLE FROM YOUR LOCAL RETAILER

TRADE DISTRIBUTOR N Rose (Electrical) Ltd - London. W

VFRO ELECTRONICS LTD.
Industrial Estate, Chandler’s Ford.
S053ZR  Tel: Chandler’s Ford 7952

Practical Electronics October 1975




GIRO NO. 33) 7056. Access
C.W.0.only. P. & P.
Discount: £10-10%

(except

Export Order enquiries welcome (VAT free)

Official Orders accepted

Educational & Government Departments
ALL PRICES INCLUDE VAT AT 8%

250V P.C. Mounting: 0-01uF, 0-015uF, 0:022uF
O-IuF, 43p. 0-15uF, 5p.
16p. |-5uF, 24p. 2-2uF, 27p.
400V, 0-001 uF, 0-0015uF, 0-0022uF, 0-0033uF,
9p. 0-33uF, 13p. 0-47uF, 15p.

0-22uF, 6p. 0:33uF, Tp. 0-47uF, 9p. 0-68uF, 13

23p. each. 01, 30V, 5p.

POLYSTYRENE CAPACITORS 160V 5%
(pF) 10, 1S, 22, 33, 47, 68, 100, {50, 220, 330,
4700, 6800, 10,000, 4}p. ’

MULLARD POLYESTER CAPACITORS C280 SERIES

0-22uF, 6p. 0-33uF, 8p. 0-47uF, 10p. 0-68uF, 13p. |uF,
MULLARD POLYESTER CAPACITORS C296 SERIES

0-015uF, 0:022uF, 0-033uF, 33p. 0.047uF, 0-068uF, 0-1uF, 43p. 0-15uF, Tp.
160V: 0-01uF, 0-15uF, 0:022.uF, 3p. 0-047uF, 0-068.F, BF%p. 0-1uF,41p. 0" ISuF, 53p.
MINIATURE CERAMIC PLATE CAPACITORS

50V: (pF) 22,27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
560, 680, 820, 1K, | KS, 2K2, 3K3, 4K7, 6K8, (F) 0-01, 0-015, 0-022, 0:033, 0:047,

accepted.

15p on orders below £5

netitems)

DUE TO RECENT V.A.T, CHANGES PLEASE ADD 15% TO TOTAL ORDER VALUa
EXCEPT TEST METERS AND VEROBOARD

from

SPECIAL RESISTOR KITS (Prices include post & packing)

10E12 3W KIT: 10 of each E12 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%), £3:85 net
25E12 §W KIT: 25 of each E|2 value, 22 ohms—I M, a total of 1425 (CARBON FILM 5%), £9-00 net
Due to current world shortages, resistor kits may contain some wattage and value substitutions.

, 0-033uF, 0-047..F, 3ip. 0-068uF,

0-0047uF, 3p. 0-0068uF, 0-0] uF,

0-22uF,

p. luF, I5p.

RESISTORS
CF—High Stab Carbon Film, 5% MF—High Stab Meta! Fliémd 5%
+

W. Type Range 1-99 100-499  500-999 01 Size mm
+ CF l12-1 1 0-80 0:65 0-60 2-4x7°S
+ CF 22-2M2 l 0-80 065 0-60 39x10-5
+ CF 22-1M | 0-80 065 060 5-5x16
+ MF 10-2M7 2 1-7 -4 12 3x7

£ MF 10-2M2 2 1-6 1-3 11 4-2x10-8
| MF  10-10M 3 1-98 1-81 1-65 66x13
2 MF 10-10M 45 352 308 275 8x17:5

(Price in pence each).
VALUES AVAILABLE—EI2 Series only. (Net prices above 100.}

470, 680, 1000, 1500, 2200, 3300,

B. H. COMPONENT FACTORS LTD.

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal 7p each I1K, 2K2,
4K7, 10K, etc. up to IM

SUB-MIN 0-05W Vertical, 100 9 to 220K Q 7p each.

(P.E.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD,
:)‘5‘5.’573)756' Tel.: Leighton Buzzard 2316 (Std. Code

Miniature Mullard Electrolytics | VEROBOARD 0:1 0:15 | POTENTIOMETERS. CarbonTrack SK g to2M Q. logorlin(and IKlin). Single 175p Oual
1.OuF 63V 7 68uF 16V 24 x 5° 36p 36p | Gang48p.Logsingle with switch 28p, Slider Pots. 60mm, SK. 10K, 25K, 50K, 100K, 250K, 500K,
InSﬁF 23\/ 7: 68;‘:F égv J: 2% x 33° 339 25p | log or lin. Single 45p. Dual 55p.
23uF63v 7o loouf tov 7p | 33335 3ihje> | broDES | PLUGS ELECTROLYTIC CAPACITORS, Tubular & Large Cans
3.3uF 63V Tp 100uF 25V 7p 2t x1" 10p 9p IN400| 6ip { Din2 Pin  12p | (uF/V): 1/25, 2/25, 4/25, 4-7/10, 5/25, 8/25, 10/10, 10/50, 16/25,
4-0uF 40V Tp 100:F 63V 7P | 2} » §~ (Plain) — |9p |IN4002 73p 3Pin  13p |22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 7Tp. 50/50, 8p.
47uF 63V Tp  ISOUF 16V 7o | 31 X3: (Platny  — lep |IN4003 9p [SPin (80" I6p | 10050, 200/25, 10p.  250/50, 18p. 500110, Se. 300723, Te.
6-8uF 63V 7p 150uF 63V 17p | 5°'33" (Plain) —29p | IN4400 9p |Std.Jack =~ 20p 500/50, 25p. 1000/10, 17p. 1000/25, 25p. 1000/50, 40p. 2000/10,
BOLF 40V Tp  220uF 64y Tp | pxad (M an | IN400S 12p | 2-5mmjack 13p [20p. 10007100 £1°10. 2000/25, 35p. 20007100, £1°20. 2500/25,
I8“F {gx ;p %%8“; :23 ,739 Track Cutter 56p 56p | IN4006 (4p | Phono 38p. 2500/50, 68p. 5000/25, 68p, 5000/50, £1:20.
1OUE 23V 75 T3ohresv aip | Pins Pke.25 12p22p |[N314 TP [SOCKETS | | HI.VOLT: 4350, 20p. 8/350, 23p. 100/100,27p. 16/350, 35p.
ISuF 16V Tp 330uF 16V 8p BAI00 10p 3Pin  10p 16/450, 38p. 32/350, 38p. 50/250, 40p. 100/250, 40p.
I5uF 63V 7p  330uF 63V 25p | TRANSISTORS OAS  42p | 5Pin 180° 12p { METALLISED PAPER CAPACITORS
16uF 40V 7p  470uF 64 (4p | ACI27 21p BC2I2L 13p | QA47 9p | Sed.Jack 18p [ 250V: O-OSuF, 0-1uF, 6p. 0:25, 6p. 0:5uF, 73p. |uF, 9p. 500V:
%%“F zgx ;D gggu; ?25 ng lelg.g ﬁp gg%:it :gp 8AB(I)0 lp %-Smm Jack I;p 0-025, 0:05, 6p. 0!, 6p. 025, 73p. 05, 9p. 1000V: 0-0I,
Ll P Gl P P P A2 8 hono tip. 0 13p. 0-047, 01, . 0.22, 0 .
3%“; :ox 14 ?88 F“?VV 25p BEIOB 'l§P 8%;? Igp P p | 1p. 0-022, 13p. 0-047, 01, 19p. 0.22, 28p. 0-47, 36p.
m 6 OuF 16V 17p BC109 ] 3p
33uF 40V 7p 1000uF 25V 28p | BCi48 13p OC8B! 7p LEIGHTON ELECTRONICS CENTRE
32uF 63V 7p 1500uF 6-4V25p | BCI49 13p QOCI70 29p | Our New Electronics Centre is now open in Leighton Buzzard
47uF 10V 7p 1500uF 16V 28p | BCI82L 13p TIS43  34p | andall callers are welcome, As well as our normal stock of over
47uF 25V Tp 2200uF 10V 17p | BCI83L 13p 2N2926 (3p | 3,000 products we have a large range of surplus bargains and
47uF 63V Bp 3300uF6 4V 28p | BCIB4L 14p 2N3702 14p | calculators, etc. Open 6 days, 9-12.30. (.30-5 p.m.
MULTIMETER U4323 MULTIMETER U4341
22 I;Eng&; p}{;/s 'AFIIF Oscitla- %Z ;Igggelsvpllusgranlsistor Tester. PAYS FOR ITSELF
tor 20, 1/ Voit. SE—" b 2 /Volt. Overload protected.
Vdc—0.5—1000V in 7 ranges Vdc—0.3—900V in 8 ranges. WITH DISCOUNT
Vac—2-5—1000V in 6 ranges Vac—1-5—750V in 6 ranges. 66 Pages
Ide—0-05—SQ0mA i 5 ranges Ide—0-G6—E00mA in § ranges. VOUCHERS
esistance—5 (1 — 2in 4 ac—0:3—300mA in 4 ranges.
ranges. Resistance—2K 2 —2M ngm Ay WORTH
Accuracy—5% of F.S.D, 4 ranges. Accuracy—dc—24%.
OSCILLATOR—| KHz and ac—4%, of F.5.D. 600 Pictures 20p
465KHz (A, M.) at approx. | Volt, hfe—10—350 in 2 ranges.
Size—160 x 97 x 40mm. Size—115x215 x 90mm.
Supplied complete with carrying Complete with steel carrying
case, test leads and battery. case, test leads, and battery.
PRICE (8:64 net P. & P, 50p. U4323 | PRICE €11-88 net P, & P. 50p.

MULTIMETER U4324
34 Ranges. High sensitivity.
20,0001 /Volt. Overioad protected.
Vdc—0-6-—1200V in 9 ranges.
Vac—3—900V in 8 ranges.
Idc—0-06—3A in 6 ranges.
lac—0-3—3A in 5 ranges.
Resistance—250—5M Q in 5 ranges.
Accuracy—dc and R—24% of F.5.D.

ac and db—4%, of F.5.D.
Size—167 x 98 x 63mm.
Supplied complete with storage case,
test leads, spare diode, and battery.
PRICE £10-64 net P, & P. 50p.

U4324

~

MULTIMETER U4313

Vdc—1-5—600V in 9 ranges.
Vac—|-5—600V in 9 ranges.
Idc—60—120 microamps in 2
|dc—0:6—1500mA in 6 ranges.

Resistance—|KQ—IM @ in 4ranges.
db scale 10rto + 12db.
Accuracy—dc—14%, ac—24%
Size—115x215x 90mm.

Complete with steel carrying case,
test leads, and battery.

PRICE £14-90 net P. & P. 50p.

33 ranges. Knife edge with mirror scale.
20,000 0 /Volt. High accuracy. mVdc—75mV.

HAVE YOU * DISCOUNTS

GOT YOURS

CATALOGUE No. 4
NEW CONYENIENT
SIZE, AND FULLY
ILLUSTRATED

* ALL NEW STOCK

* SATISFACTION
GUARANTEE

CONTAINS MANY
HARD YO GET
ITEMS

* DEPENDABLE
SERVICE

SPECIAL OFFER

FREE—741 Operational Amplifier |.C. with every copy of
R. M. Marston's book ‘110 Operational Amplifier Projects
for the Home Constructor'’, price £1-80. includes circuits for
musical instruments, fire alarm, burglar alarm, touch-
activated switch and many other exciting projects.
ZN414 £1-10

Ferranti Application Booklet for ZN414, 25p

ZN1034E New Ferranti Precision Timer L.C.
£2-90
Ferranti Data Sheets for ZN1034E 10p
741 Operational Amplifier 1.C. 33p

RADNAGE RADIO & ELECTRONICS
2 Bottom Road, Radnage, High Wycombe, Bucks.

Prices inclusive. Add 15p Post and Packing UK, 60p Exports.
Mail order only

DECADE 4 resistance substitution
box—a must for all engineers, stu-
dents and experimenters. Full details
on request. Trade enquiries welcome.
£38 plus 8% VAT.
5W Chassis Stereo amp. (2:5W/CH)
12V d.c. output 2-5W/CH into 8 ohm.
Input tape head 3mV or suitable
100mV mic/P.U. with external com-
ponenis. Slider controls. £4 plus
25% VAT,

8 track car stereo players 12V neg. earth. £14 plus

25% VAT

12V d.c. Solenoids short duration. 55p inc. VAT.
12V Miniature Lamps with flying leads. Pack of 10 60p inc. VAT,
High Power Slirobe Light—ideal Disco/Group use. £42 plus 8% VAT

SCOTT ELECTRONICS

Estcourt House, Estcourt Road, L:'sia)
Gt. Yarmouth, Norfolk o

€.0.D. under £30
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Practical Electronics Classified Advertisements

RATES: 13p per word (minimum 12 words). Box No. 35p extra. Semi-Display £10.00 per single column inch. Advertisements must be

prepaid and addressed to Classified Advertisement Manager, “Practical Electronics” 1PC
Farringdon Street, London EC4A 4AD. Tel. 01-634 4451

ES LTD. House,

REGEIVERS AND COMPONENTS

TTL AT LOW PRICES!
(Fast delivery, All prices include VAT)

ype 1/24 '25/99 | Type 1/24 25/99
7400 014  0:13.| 7473 033  0-31
7401 014  0-13 | 7474 033  0-31
7402 014 0-13 | 7475 45 0-44
7403 014 13 | 7476 -34  0-31
7404 016 -15 | 7480 47 042
7405 0-16 15 | 7483 -89 0:80
7408 016 15 | 7486 0:30 026
7410 0-14  0.13 | 7489 299 2.80
7413 0.32 0.3 | 7490 046 044
7417 -30 029 | 7491 0:74 069
7420 - 14 13 | 7492 0-48 0.45
7427 2 28 | 7493 46 044
7430 14 13 | 7495 61 058
7432 27 25 | 7496 77 0-69
7437 29 026 | 74107 34 031
7440 14 013 | 74121 34 031
7442 69 63 | 74123 65 061
7445 89 .82 | 74141 7 0-69
7447 8l 79 | 74145 0:86 078
7450 14 13 | 7415] 091 088
7451 14 13 | 74153 076 072
7453 14 13 | 74154 160 1.85
7454 14 13 | 74157 0:87 0.79
7460 14 13 | 74174 099 0.90
7412 16 15 | 74175 099 090
7472 28 25 | 74181 209 195

L may be mixed for quantity prices,
INTEL 2102 IK static random access memories
£4-50 each, .
All devices full spec. by famous manufacturers.
5.A.E. for full lists, All goods sent by Ist class
post., |0pP.& P.onordersbelow£2 otherwise
post free.
J. C. JO
(Dept. PE9) 46 BURSTELLARS,
ST.IVES, HUNTINGDON, PEI7 4XX
(Mail Order only)

BRAND NEW COMPONENTS BY RETURN,
Electrolytics 18V, 25V, 60V, 0:47, 1.0, 2-2, 4-7,
10mfds, 8p; 22, 47, §3p (50V, Gp{); 100, (’ {50V,
as); 220, 8p (50V, 10p); 500, 1p§50 , 16p);
1000/25V, 18p. Subminiature bead-type tan-
talums. 0-1/36V, 0-22/35V, 0-47/35V, 1-0/35V,
2-2/36V, 4-7/35V, 10/20V, 22/18V, 47/6V,
100/3V, 11p. Mylar Film 100V, 0-001, 0-002,
0-005, 0-01, 0-02, 3p; 0-04, 0-05, 33p. Mullard
tubular polyester 400V ES8 series, 0:001-0-022,
3ip; 0:033-0-1, 41p. Mullard polyester 160V
tubular or 250V miniature for vertical mount-
ing E6 series, 0:01-0-047, 3p; 0-068, 0-1, 4}p;
0-16, 0-22, 6p; 0-33, Tp; 0-47, sg; 0-68, 11p;
1-0, 14p; 1-5/250V, 18p; 2.2/250V, 22p.
Mullard miniature C333 ceramics 63V E12
series 29, 1-8pF-47pF, 3p; 56pF-330pF,
34p. Plate ceramics 50V E6 series 470pF-~
47,000pF, 2p. Polystyrene 83V. E12 series
10pF-1,000pF, 3p; 1,200pF-10,000pF, 4p.
Minfature highstab carbon film resistors } W
E12 serles 59 (10% over 1MQ) 10-10MQ,
1:2p; 1N4002, 6p; 1N4006, 8p; 1N4148, 4p.
Postage 10p. Prices VAT inchisive. THE
O.R. 8UPPLY CO., 127 Chesterfleld Road,
Sheflield, 88 ORN.

DEPT. 28

23 AVERY AVENUE
HIGH WYCOMBE
BUCKS.

AERIALS

4 ELEMENT FM STEREO
£3-80 + 25% VAT + 50 P. & P.
18 ELEMENT TV

AXIAL PRODUCTS LTD.
£2-00 + 25% VAT + 50 P. & P,
10 ELEMENT TV

»
»
£1-75 + 25% VAT + 50 P. & P.

New design. superior guality, including mounting
bracket and full instructions.

Ag127 ‘:: Zener Diocdes

AC128 1 400mwW 11p .

BC107 11p | w p TYLIC's

BC108 1p 7400 15p

B8C109 12p 1N4001 sp 7403 15p

BC113 12p | N4OO4 P 7404 20p

BC147 1p 1N4007 op 405 20p

BC148 11ip | 1N4148 sp 7410 15p

BC149 AT 7412 17p

8Cy70 22p G 7413

BF194 y2p | 741opamp3sp | 7442

BF195 12 301 op amp S0P | 7447 #7p
FY50 ,.: 555 Timer 80p 7474 %p

BFYSI 1%p 7490 a9p

2% | 44 pin DN ;:::a 1::;2
g:gfg ;:: Bkt 19p 74192 140p
2N3055 S00

All Semiconductor prices include VAT st appropriate
rates. P. & P. 10p per £ under £2
C.W.0. MAIL ORDER ONLY

854

(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

80 watts, £2 P.P. New.

Tapped Auto Transformer, 240V-115V,
200 watts, £4°50 P.P. New.

100 Watt Valve Output Transformer.
KT88s, etc. 8 or 150 or 100 volt line out-

ut, £13°60 P.P,

M Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 2§ X2X l4 in with
circuit, £1'54 P.P,

Crouzet Geared Motors, 30 r.p.m. New,
£1°75 P.P,

UHF TV Tuners. Transistorised, £2:10 P.P.
Panels with 1.C's on 84p per I.C. min.
order 10 [.C’s. '

Transformers. 7-5V+7-5V {A, £1°12 inc.
P.P. 12-0-12V, 100mA, £1-25 inc. P.P.9-0-9V,
100mA, £1-25 inc. P.P.29V 50mA, 95p inc. P.P.
6-0-6V, 100mA, £125 inc. P.P.
Transformer. 24 volt, approx. | amp +
63V CT approx. 500mA, £1°60 inc. P.P,
Transformer. 20 volt, ! amp, £1°40 P.P.
Transformer. 45 volt, 2 amp, £3°38 P.P.,
P.C. Board. S/S, 54X 54in, 10 for £1°10 P.P,
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2:25 inc. P.P, Size 3" X 2" X 2",
Power Unit Components Transformer.
I8 volt | amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1'60 per kit. P.P,
Electrolytic Capacitors, 4,000 MF, 50VWV,
41” x 13" 90p. inc. P.P.

Mixed Pack of C280 series Mullard capaci-
tors. 100 for £1°30 inc. P.P.

R.T. SERVICES . /

Tapped Auto Transformer, 240V-110V, \

PREGISION POLYCARBONATE CAPACITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE
0-1uF (27 X12-7) b51p| Value
0-22uF (33x16) 84p| (uF) +1% +2% +5%
0-26uF (33X 16) 687p] 0-47uF 67p 50p 43p
0-47uF (33x19) 80p|2-2uF 96p 78p 6lp
0-5uF (33x19) 87p| 4-TuF 21.62 £1:18 94p
0-88uF (50-8 X 19) 98p | 6-8uF £1-96 21.38 £1.13
1-0uF (50-8 X 19) 81:08 | 10uF £2-40  £1.95 £1.64
2-0uF (50-8 X 25-4) 15uF £3.28  £2.70 22.24
£1-44 | 22uF 24.28  £3-68 £3.08

TANTALUM BEAD CAPACITORS—Values available:
0-1, 0-22, 0-47, 1-0, 22, 4-7, 6-8uF at 15V/25V or 35V;
10-0uF at 16V/20V or 25V; 22-0uF at 6V/I0V or 16V;
83-0uF at 6V or 10V ;47-0uF at 3V or 6V; 100-0uF at 3V,
ALL at 10p each, 10 for 98p, 50 for 24.

TRANSISTORS: | BC183/183L 1lp | BFY50 20p
B(107/8/9 9p | BC184/184L 12p | BFY51 20p
BCI14 1. BC212/219L 14p | BFY52 20p
BC147/8/9  10p | BC547/568A 12p | AF178 _ 380p
BC163/7/8 12p | BF194 12p | OC71 12p

D
BC182/182L 1lp | BF197 ' 183p | 2N3055 50p

POPULAR DIODES—1N914 6p, 8 for 45p, 18 for 90p;
1N916 8p, 6 tor 45p. 14 for 90p; 1844 &p, 11 tor 50p, 24 for
#1; 1N4148 8p, 6 for 27p, 12 for 48p; IN4001 5¢p; IN4002
6p IN4003 8ip; IN4004 7p; IN4005 74p; IN4006 8p;
IN4007 8p,

LOW PRICE ZENER DIODES—400mW, Tol. £5% at
OmA. Valuesavailable: 3V, 3.3V, 3-6V, 4-7V, 5-1V, 6-6V,
6-2v, 6-8v, 7-6V, 82V, 9.1V. 10V, 11V, 12V, 13V,
13.5v, 16V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 33V,
ALL at 7p each, 5for 88p, 10 for 88p, SPECIAL OFFER:
100 Zenera (may be mixed) for £6-00.
RESISTORS8—High stability, low noise carbon film 5%
W at 40°C, §W at 70°C. E12 serles only—{from 223 to
2-2M (3. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 2:203 to 2-2M ) (730 reelators) £5.

BILICON PLASTIC RECTIFIERS—1:5 amp, brand new
wire enadoe’(; DO027:100 P.IV. 7p (4 for 26p); 400 P.I.V. 8p
(4 tor .

nm‘?gf RECTIFIERS—2} amp: 200V 40p; 350V 48p;

600 D.
SUBMIRIATURE VERTICAL PRESETS—0-1W only:
ALL at Sp each: 50(,1000, 2200, 4700, 6800, 1k,
22k @0, 47«0, 6-8k, 10kD, 15k, 22k 0, 47k0,
100k 0, 2500, 680k 3. 1M, 2.5M, 5M.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COST OF SEA/ATRMAIL.

PLEASE ADD 25% V.A.T. TO ORDERS
Bend 8.A.E. for lists of additlonal ex-stock items.
‘Wholesale price lists available to bona filde companies

MARCO TRADING
Dept. E.10, The Oid chool, Edstasion,

r. Wem, 8hropshire
Tel.: Whixall 464/465 (8TD 0948 72)
(Propra.: Minicost Trading Ltd.)

and discounts. P. & P. 15p + VAT 25%.
C. W. ELECTRONICS 10, Kingsley Path,

\wl Est., Slough, Berks. (All components

brand new.)

1
RED 15p il Aln:l fead 48p
1.

= G/Y 27p 3p SmW
e Ton 7 Tp | TOK 1118
OPTO-ISOLATORS SCA's SOV 10V 400V

1) 1:5kV, 150kHz 1) TOS1A 2p p Mp
4350 2-5hV. SMHz €2-35| TOBEIA 2Tp  Mp  Sop
Data free with ol .OPTO | TRIAC TOS5 2A 400V 60p
ACT35/6/778 15p

N 12p | VOLTAGEREGS.
ADISIE2  dop [ 2NZR2GY 1w | VOl e
AF117 20p | “N3055 41p |12V 7812 1 Amp
3253’7%%7 ’: 2N3T023/4  12p |15V 78IS all
B0 2N3003/4/5/6 16p | 18V TE18 £1-%0

129 | on2ges 35p T 50p
SClree 1% | MPFI02  40p [GRIDGEAEC
5789 11p | anasig 259 -
BC187/89  11p | onaaon sop | A0 30p
8cIen Wz v
17p | BR100 Diac 21
agmz/:wl. 1p 3‘9‘20 Disc ;: 2A 400v 48p
BC186/7  30p | |N4001 5p
8C2123/4L 120 | INaoc23  ep | ZENERS 82YES
BCYTW/71/72 13p | |N4004/5 1)
BF184/5 12p | |N4008/7 8p | NES55V 805
BF196/7 p | |N4vas 4p | NES58 £1-18
BFYSO/51  16p | OA47 6p |LM380  £1-00
BFX29 30p | OA70 OA79 8p [ZN414  t1-10
gg;ﬂl 2 3:: OA81 oug :: 7400 1
OA91 OA9!
10p{ OA200 & D.Iil.. locxﬁn
2N708 10p | OA202 e |$pin 2
2NIT1Y 20p 4-pin ’39
2N2219 20p | OP. AMPS 16-pin 4p
2N2904/5/6/7 16p | 709 all 25p | Mica + bushes

2N2904/5/6A 1 741 8pin  29p |TO3 TOSS Sp
'mmumu :: 7480.0L.  38p |Dalo Pen T0p

PRICES INCLUSIVE + 15p P. & P, (18t class)

ISLAND DEVICES, P.0. Box 11, Margate, Kent

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1930 to 1975. 2,200 types in
stock, many obsolete. List 20p. Quotation
S.AE. Postal export service. We wish to
purchase new and boxed valves. Dealers,
wholesalers, etc., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

BETA DEVICES

MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS |L.C's DIODES & RECT,
AC187/188 709C TO99 0-30{1N914 0-04
PR. -40(709C D.LL. 0-80|1N4148 0-04
BC107/ 741CTO99 0-36| 0A202 0-09
BC108  0-09|741CD.I.L. 0-36|1N4001/2 008
BC10SC  011|723CD.I.L. 0-80|1N4003/4/5 0-08
BC147/8/9  0-10(747CD. 0-85|1N4006/7 008
BCY70/71/720-18| 748C D.1.L. 0-36| BRIDGES
Bere/87/88°.g 555-8-Pin  0-50 wfolm}‘ 020
BFY50 0-18] 856-14-Pin 1-00 ko 14
BFY51/52  0-1 gGB'ATES o038, 600V 0-30
0C28 0-45] 2N3055 i NERS
0C35 ST homam 'BZY88 3-3-
2N2646 0-30| 8_pin 01g| 33vV5% 009
2N3053 04|14 pin 0121 Watt 6-8—
TIP29A  049|16.pin 014| 200V 5% 018
TIP31A 061 .E.D.

TIP41A 074  Please add 09 —Red 017
TIP42A  090] 17% V.A.T. .E.D. Clip 0-08
C.W.O. PLUS P.P, I15p TO
BETA DEVICES

4 High Bridge Street, Waltham Abbey, Essex

Bank of 20 Neons 74p (11p). 5 Figure Resettable
Counter 18/22V works on 12, £2-50 (30p). Box
with 20 x LA2 Pot Cores + 20 X I%,

£1-50 (50p). Copper Clad Pax. Panels 5§ x 54 in.
6-65p, 12 x 12in, 65p, 16 x 9% in. 65p, 8 x 94 in.
3-£1.Fibre Glass Ditto, 12} X 7in.80p. 18 x 4in.
75p, V14 x 13 in. £1-50, all C.P, 74 Series |
On Panel(s) O—OOQ,(IOD). Mains Transformer.
Sec. 25V 1A 0-4-10V fA. £1-60 (40p), Lists 12p
Refund on purchase.

7lb ASSSI\TED COMPONENTS £2:20 C.P,

J.W.B. RADIO

2 Barnfield Crescent, Sale, Cheshire, M33 INL
Postage in brackets ail order only
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CLEARING DISTRIBUTOR 8TOCKS, tran--
sistors, dlodes, components, etc. Sample
%ack 88p incl. postage or send stamp for list.

EDHAWK SALES LTD., 10 Maple Lodge

Olose, Rickmansworth, Herts. il order
only.

BARGAIN RELPAK TESTED SEMICONDUCTORS
R1. IONPN, SiL, T091_15F IN400 | —6p
IN4006—1 3p R2. IOPNP, SIL, T092—75p
IN4002—7p IN4148—6p R3. IONPN,
SIL, TO18—T75, Zeners-2 to 33V's—9p

D p
R4. IOPNP, SIL, TO18—75p Philips Pots:
Lin: 1K to 2M2—16p. Lists 25p.

Export enquiries welcomed. Deduct 8% VAT. Mail
Order only. Satisfaction guaranteed or money back.
P. & P. and VAT included.
RELTRAN LIMITED
(Dept. P.E.), P.O. Box 18, Camberley
Surrey

TURN YOUR SURPLUS capacitors, transistors,

-ete., Into cash. Contact COLES-HARDING

& CO.,, P.O. Box b5, Frome, Somerset.
Immediate cash settlement.

SITUATIONS VACANT

MEN:!
£90n.w.
can be yours

Tens of thousands of new computer
personnel needed over the next few
years alone. With our revolutionary,
direct-from-America, course, you
train as a Computer Operator in
only 4 weeks!
It can pay around £35 p.w. as a
starter and can reach over £90 p.w.
After training, our exclusive ap-
pointments bureau — one of the
- world’s leaders of its kind — intro-
duces you FREE to world-wide
opportunities. Write or ’phone
TODAY, without obligation.

London Computer Operators

Training Centre Y40, Oxford Hse.
9-15 Oxford St., W.1. Tel. 01-734 2874

COURSES

THE POLYTECHNIC
OF NORTH LONDON
l()‘epnnmgnt of Electronic and

ions E ing

Interested in Electronics and
Communications?

* Join our B.Sc. Degree course in
Electronic and Communications Engineer-
ing.

** Become a member of a Professional
Institution and a Chartered Engineer.
*** Entry requirements: 2 ‘A’ levels
(Mathematics and normally Physics).
se#s Any recognised equivalent (ONC,
OND, etc).

esexe Write to the Dept. of Electronic
and Communications Engineering, Poly-
technic of North London, Holloway,
London N7 8DB (or phone 01-607 6767)

AGENTS

MANUFACTURERS/WHOLESALERS—
Australian importer requires information on
availability—prices—weights Electronic Parts/
Assemblies. Air Mail Reply—GSCE, 18 Marie
Street, Murarrie, Q4172 Australia. Telex
AA41532/Code P.Y. (GSCE).

PROFESSIONAL SERVICES

FOR SALE

PRACTICAL ELECTRONICS Vol. 1-9. What
offers. SPENCER, Garden Cottage, Warren
House, Warren Road, Kingston upon es.

LIQUID CRYSTAL DISPLAYS
Norstron 7-segment dynamic scattering
LCD’s

* Ready mounted with attractive bezel
* Run from 15YDC, CMOS compatible
* Single digit displays can be mounted side-b;

side
* Supplied with mounting socket pins
* Supplied complete with data sheets a
application notes
- Prices:

Single digit (0-9 and Decimal Point)..£1-80 eagh
3-digit (000-999 and Decimal Points)..£4:90 eagh
3§-digit (0000~1999 with Overflow,

+ signs and Decimal Points)..£6:00 eagh
P. & P. per order 25p, offer at these prices limit:
to present stocks; please add 25% VAT to all orde

Data sheets only... 10p
From:
NIMROD ELECTRONICS LTD.

85 High Street, Billingshurst, W. Sussex
RH 14 9QX

(Mail Order only) A

D TECHNICAL HANDBOOKS—fifteen
volumes and six supplements giving specifi-
cations on Capacitors, Semiconductors, 1.C.
Tubes and Resistors. £12 including postage.
FRANK MORTON, 24 The Chestnuts, 70
Cleanthus Road, London, $.E.18.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

S8ERVICE SHEETS

SERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S8.AE. with
orders-enquiries, TELRAY, 154 Brook Street,
Preston, PR1 7HP.

SERVICE SHEETS for radio, TV, tape re-
corders, stereo, etc., with free fault-finding
guide, 50p and S.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

) LADDERS

LADDERS, timber and aluminium. Tel.
Telford 586644 for brochure. o

MISCELLANEOUS

CLEARING LABORATORY, sco%es, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.8.U.8, swee)
generators, test equipment, etc. Lower Beed-
ing 236.

ALUMINIUM PROJECT BOXES, lids and
screws included

Box No. Length " Width”
7 4 23

Ii 4Tp
8 4 1 48p
9 4 2t 13 46p
10 St 4 15 49p
1 4 24 2 46p
12 3 2 | 38p
13 6 4 2 58p
14 7 5 24 75p
15 8 6 3 93p
16 0 7 3 £1.14

|
Pricesinclude VAT (at 8%) but 18p should be added
to the total order value for postage & packing.

8 WATT 12V FLUORESCENT] LIGHT KIT
N VAELSION ! .
etc. Only £3.49 inc. VAT p. & p.

h I, .tube

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1886).
B. T. King, Director, M.I.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4V B5AT. Booklet on request.
Tel. 01-248 6161. Telex 883805.
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Ready built £4.10 inc. VAT, p. & p. Diffuser 59p
extra inc. VAT p. & p

Send cheque oer‘.O. s.with your order direct to:
ELECTRONICS DESIGN ASSOCIATES

Dept. PE, 82 Bath Street, Walsall, W$) 3DE.
Phone, Walsall 33652

PRINTED CIRCUIT BOARDS, all prices
inclusive of P. & P. etc. No extras. We offer:
“p.E.” Joanna PCB's, full spec., ready to
assemble, any £1-30p each. Also full spec.,
ready to assemble PCB's for “P.E ” Orion
81-30p, Power-slaves (2 PCB's) $1-62, C.C. TV
(2 PCB’s) £2:15. “‘Practical Wireless” Easy-
build organ (2 PCB’s) 856-70, teletennis (8
PCB's) £3-68, sound effects £1-10, tricolour
£1-35, Ferret locator 78p, many others avail-
able. C.W.0. Send 8.A.E. for lists. Production
space available for PCB production, silk-screen
printing, tinning, plus all art/graphic, photo-
graphic and design facilities. We also sell
direct art/graphic aids and supplies. Cat. 40p.
Production estimates by return or phone:
W.K.F. ELECTRONICS, Welbeck Street,
‘Whitwell, Worksop, Notts., S80 4TW. Tel.
Whitwell (Derby’s) 695 or 544, STD 000974,
Call(:,lrs seen by appointment only at Station
Road.

PCB DY SUPPLIES. We offer ferric chloride as
used in our own plant, 4 ib £2-50, 1 cwt $23,
1 ton £350. 1 1b makes 1 gall. good strength.
Solid carbide PCB drill bits from 1 mm up,
£2'50. Most supplies for PCB production
available from: W.K.F. ELECTRONICS,
Welbeck Street, Whitwell, Worksop, Notts.
Tel. Whitwell (Derby’s) 695.

™ TREASURE TRACER
s MK I” Metal Locator

@ Varicap tuning

6 Britain’s best seiting metal locator kit

B Fitted with Faraday shieid

B Spesker and sarphone operation

B Knocks down to only 17in

@ Prebulit search coli sssembly

@ Five transistor circult

@ Thoroughty professional finish

@ You only need soidering iron, screw-
driver, pliers and snips

W As esen on BBC-1 and BBC-2 TV

Send stamped, addresesd enveiops

for leafist
Comevis £10.90  Ses 1905

Post 60p - 92p VAT (8°.)  Post 60p

MINIKITS ELECTRONICS. 6g CLEVELAND ROAD
LONDON E18 2AN (Mail Order Only)

FOR a
Stage Loudspeakers and Amplifier Cabs -
Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc.
Send 2 X 7p Stamps for samples and list.

ADAM HALL (P.E. SUPPLIES)

Unit @, Starline Works, Grainger Road
Southend-on-Sea, Essex.

SUPERB INSTRUMENT CASES ‘'by Bazelli,
manufactured from heavy duty PVC faced steel.
Hundreds of people and industrial users are
choosing the cases they require from our vast
range, competitive prices start at a low 75p.
Examples, Width, De}{)hh. Height, 8”x5” x 3”
£1.55; 10" x 6” x 3" £2.20; 10" x 8 x 3"
£2.75; 12" x 10" x 3" £3-60; 8" x 4" X 4"
£1-80; 10” x 6”7 x 4” £2.70; 12" x 8" x 4"
£3.60; 77 x 7" x 5" £2.65; 8” x 10" x 6~
£3.60; 12" x 8” x 77 £4;12” X 12" x 77 £4-40.
Plus 8% VAT & 50p postage. Over 200 models
to choose from. Prompt despatch. Free lit-
erature (stamp would be appreciated).
BAZELLI, Dept. No. 23, 8t. Wilfrid's,
Foundry Lane, Halton, Lancaster LA2 86LT.

BUILD YOUR OWN

YOU 'ARE INVITED TO SEND S.A.E. FOR
LISTS ON OUR VYERY EXTENSIVE RANGE
OF HIGH QUALITY AMPLIFIERS, PRE-AMPS,
F.M. TUNERS, INSTRUMENTS, RADIO CON-
TROL, IGNITION UNITS AND MANY OTHER
KITS. STATE REQUIREMENTS,

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

SCREWS, nuts and washers. Useful quality
assortment. £1-50 per packet inclusive. Write:
C. BRITTAIN, The Bungalow, Old Titness,
Buckhurst Lane, Sunninghill, Ascot, Berks.
SL5 7QB.
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BUILDING YOUR OWN HI-FI
AMPLIFIER?

WHY NOT USE A PROFESSIONAL CASE?
We have a limited number of high quality case
u:emblles valued at over £15-00 which must be
so
LOOK AT THESE FEATURES:

* Ready punched steel chassis
Y% 3 piece, teak veneered case
Y Screen printed front and rear plates
Y Supplied complete with push switches
Overall dimensions 177 x 84" x 3",

Fantastic value at only £8°95

(inc. VAT and P. & P.)
Send cheque or P.O. dow to:

SOUND ELECTRONICS
(NEWCASTLE) LIMITED

43 Heaton Grove, Newcastle upon Tyne, NEG SNP
Tel. (0632) 650108

DIVIDERS -from Selmer organ, 5 double triodes
each, £10 for 12 or £1 each (gone solid state).
“Halo’ Wahwah £8, 4-channel mixer £11, top-
boost £7, all as new. JARVIS, Dall, Rannock
Station, Perths.

ENAMELLED COPPER WIRE

S.W.G. 11b Reel 4/b Reel
10-14 £2-05 £1.15
15-19 £2:15 £120
20-24 £2.20 £1.25
25-29 £2-28 £1-30
30-34 £2.35 £1.38
35-40 £2.50 £1.45

All the above prices are inclusive in U.K.

COPPER SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone 061-445 8753

HARDWARE. Comprehensive range of
screws, nuts, washers, etc. in small quantities,
and many useful constructors items. Sheet
aluminium to  individual requirements,
punched, drilled, etc. Fascia panels, dials,
nameplates In etched aluminium. Printed
clrcult boards for this magazine, and other
individual requirements, one-off’s and small
runs. Machine engraving in metals and
?lastlcs, contour milling. Send 2 4{p stamps
or catalogue. RAMAR CONSTRUCTOR
SERVIOES, Masons Road, Stratford on Avon,
Warwicks. (V37 NF.

Hore optic suppliers

MARE'S TAILS. Build a decorative dl.pl.y wllh this
unit, 22in 7,000+

fibres, Looks immaculate. £10.
FIBROFLEX SIZE 1. FlexIble 440 strand glass Ilght condult,
bundie dia. 1-14mm, 40p per metre (£3 per 10
FIBROFLEX SIZE 4. 2 28mm bundis dla., 1, 780 nrnnd glass
light conduit, £1-50 per metre (£12 per Tom m).
CROFON 1!10 s‘--lnnd plntlc llght condul( bundlo die,
1-8mm, O0.D. 3-3mi 20 per e (£9 m).
PLASTIC OPTICAL MONOFIDI!. ch multlpla Illumlnltlcn
from one source, Internal offects,
o ﬂul coumlng etc,
Smm dia.)—#0p per 10m: £4 per 100m.
FP‘O (1mm dle.)}—£2-20 per tOm: £15 per 100m.
FP8O (1-5mm dia.)—£4 per 10m: £30 per 100m,
OPTIKIT 103. Contalne 2m Crofon 1610 plus 5m sach FP20,
FP40, FP80 plus polishing eompound A handy pack for
the experimenter and laborstory, £4-90.
LENSES AND REFLECTORS. We stock | arange of 6 lenses
and 5 refiectors lor use in proxlmlty detectors, intruder
batch short range
optical communications.
OPTIKIT LS. 1 each of 8 convex ienses, £3.
OPTIKIT RRS5. 1 each of 5 retro-reflectors, £2-30.
CIRCULAR POLARISERS. Cut that glare. Reduce specular
reflection by up to ZOX—onhunon contrast Ion crts, LED
nlxl
green/neutra) 03 1? 7 mm £1-40; 150mm u 50.
LIGHT IOUROEI AND DETECTORS: MV54 Minlature
20p (10 + 17%) MLED500 TO92 Red LED,
2? (10+ 17p) MLEM In'r.- ud Em‘m.)v &

V.IIow/Gmn Np (10* 89) 2N5777 High Sensitivity
Photodarlington Siicon Detector, gain x2,500,
(10+ 42p); MRD150 Sllicon Phototransistor—high speed,
4us good senaitivity. 70p (10+ 67p).

**NEW MLS203. Lstest Motorola Light Activated SCR.
High sensitivity 10mW/cm?; high current 400mA (5A peak);
80V. Switch small motors or relay direct from optical
control, up to 24W power. £1-20 (10+ £1-10),

SEOSB-40T/R ULTRASONIC TRANSDUCER PAIR. Suit-
able for ''‘Ultrasonic Doppler Shift Intruder Detector'’,
Practical _Electronics, March 75. TwRAx pair €4,
SEOSB-25T/R  ULTRASONIC TRANSDUCER PAIR.
** NEW ** The SEOS5B-4OT/R has proved to be an
extremely popular item in our range and we are
thersfore Introducing the 25kHz version. Although band-
width Is less at :&ﬂﬂz sensitivity is better by 10dB.
Suitable for burgiar alarm systems, proximity switches,
counters, level meters, anti-colliglon devices. 25kHz
TwRx palr £4.

Pisase add 8% VAT 1o prices above (pius 22p on orders

less than £3). Send 9In x 8in 8,A.E. for short form list,

FIBRE OPTIC SUPPLIERS

(Dept. PE), 2 Loudoun Road Mowc
London NW8 ODN

(Please note change of address)
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DIGITAL OLOCK OCHIP, AY-5-1224, with
data and circuit diagram, £3.66 plus VAT.
“Jumbo’’ LED digits (16 mm high), Economy
type. DL-747, only 82.04 each plus VAT,
post free, GREENBANK ELECTRONICS, 04

New Chester Road, Wirral, Merseyside, 1.62 BAG. .

12 VOLT 21in 13 watt FLUORESCENT
LIGHTING (by THORN/AE!)
" with dMuur and on/off awitch.

ideal, caravan. Dboat,
= emergency lighting,

: L otc.
£5.50 i Guarenteed
inc. VAT and pos i

List price £7- M inc. VAT

ALOP ELECTAONICS I. 53208
!3 Wyl -5 Ihuwc ury. Shropohlu

LOW CO8T 1.C. MOUNTING for any size DIL
package. 100 pin sockets 50p. 7 and 8 hole
plastic supports 5p pair. Quantity rates. S.A.E.
details and sample. Trial pack 50p. (P. & P.
10p order). P.K.G. ELECTRONICS, Oak
Lodge, Taunsley, Derbyshire, DE4 5FE.

THE SCIENTIFIC WIRE CO.

Copper—Nickel Chrome—Eureka—
Manganin Wires.
Enamelled—Silk—Cotton—Tinned
Coverings.

No minimum charges or quantities.
S.A.E. Brings List,

Trade and export enquiries welcome.

P.0. BOX 30, LONDON E4 9BW

“PE JOANNA"

BULK COMPONENTS LIST

[page 388 Mey ‘75 issue)
EVERYTHING LISTED FOR JUST
£44.61 inc. VAT + QUR USUAL
DISCOUNT VOUCHERS or
WITHOUT DISCOUNT VOUCHERS

61 °Y ST T

These are all top quality brand new components
[Capacitors and Resistors by Mullard, Diodes by

1.T Tetc.For keyboards etc. seeour catalogue'40p
® CT2 Transformer in stock £2.72 inc. VAT *

Maplm Electronic Supplies

Box 3. Rayleigh,Essex

I 1.C. EXPERIMENTER’S KITS =
Learn about modern electronics with our new
series of Kits on digital Icz|c techniques. Kits
contain speclally selected I.C.’s, Holders, Vero-
board, L.E.D.’s, mstru:tmns and data. Now
available at £3-50 each
Kit One: Gates
Kit Three: 8hitt Registers
Experimenter’s Pak, I.C.’s of Gates, Flip-Flops,
Inverters, Ccunters, Holders and data. £3-
S.A.E. for further details to:
AUTOMATED HOMES
69 High Street. Ryton, Coventry CV8 3F}
Mail Order oniy)

Kit Two: Flip-Flops

HOME SCIENTISTS

Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS, The
NEW Boffin catalogue lists LOTS of
HIGHLY UNUSUAL, LOW-COST BAR-
GAINS, READY-BUILT MODULES.

Here are just a few examples, there are
stacks more!

Dazzling MINI-STROBE (pocket n!e) £3-50

PEOPLE DETECTOR . £4-20
Big-Ear SOUND-CATCHER .. .. £4:20
Mini DREAM LABORATORY .. £4°20

Don’t take our word for it thoughl GET A
COPY AND SEE! SEND ONLY 20p and we'il
RUSH YOU A COPY (YOU'LL GET THE
‘GOODIES’ JUST AS QUICKLY TOO!)
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey

(Mail Order U.K. only)

FANTASTIC NEW
MICROTEST 80

MEASURES
ONLY
90 x 70 x 18mm
ELECTRONIC ZERO N

Amazing Value at £11 95

8 flelds of measurement
and 40 ranges

PRINTED CIRCUIT
BOARD IS REMOVABLE
WITHOUT SOLDERING

Yolts d.c. § ranges: 100mV, 2V, 10V, 50v. 200V, 1.000V
{20kN/V). 2% precision on d.¢. and a.c

Voits s.c. 5 ranges: 1-5V, 10V, 50V, 250V, 1,000V (4k /V)
Amp. d.c. § ranges: 50uA, 500uA, SmA, S50mA, 500mA, 5A
Amp. 8.c. 5 ronges: 250uA, 2:5mA. 25mA, 250mA, 2-5A
Ohme dranges:Low NN x 1.0 x 10,0 x 100 (from 1/10
di N until 5MN)

¥V Output 5 renges: 1:5V, 10V, 50V, 250V, 1,000V. .
Decibels 5 ranges: +8dB, +22dB, +36dB, +50dB.
+620B.

Capeacity 4 renges: 25uF, 250uF, 2,500uF, 25,000uF

SUPERTESTER 880R ICE
20,000 Ohm per Vol
§ © Fully screened a
magnetic fields
and small case dimensions (128 x
95 x 32mm)} @ Accuracy and
stability {1% in D.C.. 2% in A.C.)
of indicated reading @ Simplicity
and ease of use and readability
A ..P Full ranges of accessories
1.000 times overioad rinted
circuit board is removable without £18 . 50
de-soldering @ More ranges thanany = L 0\ Wo T o
other meter. Ask for froe cataiogue. Acce®soriea Extr
iog (extra) to convert
and Supertester 680R into following. LIGHTMETER
GAUSS METER. ELECTRONIC VOLTMETER, AMPER-
CLAMP, TRANSISTOR TESTER, TEMPERATURE
PROBE, PHASE SEQUENCE INDICATOR. N x 100xN
Multiplier, SIGNAL INJECTOR—Send for details,

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324

A-DC 0-06-3A-6 Ranges

A-AC 0'3-3A-5 Ranges

V-DC 0-6-1200 V-8 Ranges

V-AC 3-900 V-8 Ranges

Frequency in the renge of 45 to
20xHz. Reslstance: 5 ohm to
5 Mohm—5 ranges. Decibel - 10
to +12dB. Accuracy: =2-5%. OC
+4% AC. Dimensions: 167 x 98
x 83mm

Only £9 * 25
ALPHANUMERIC NIXIE TUBES B7971

The Alphanumeric
NIXIE tube has the
ability to display
all the letters of
the alphabet,
numerals 0 thru 9

snd special
characters in o
single tube

From the stand-
pointofboth read-
ability and elec-
trical characteris-
tics, the Alpha-
numeric NIXIE tube provides many unique benefits
including % 170V-21mA % Ail d ¢. operation * Unitorm
continuoua line charecters of equal height * M'mory
with simple solid state drive circuits % Readability in
high ambient light 200 footlamberts brightness
* Long.life with no loss of brightness * Character
height 24in

Beses for above $0p each

Price only 99p each pius 16p P./P.

JUST ARRIVED!
NUMERIC INDICATOR TUBES

Ultra-long lite, high quality, 0-9 and 2 independent deci-
mal points. Supply voltage 200V d.c. Current t4mA
Pulse duration 100us. Cl cter height 0-51, overall
size 1 4

Brand new, gTuurlmud, Surplus to manufacturer's
requirements Type B5853st

1-25 £1-00; 25+ 90p; 100+ 80p;
1,000+ price on application
#% VAT to ait itame + 33p P
ELECTRONIC BROKERS LTD
49-53 Pancras Road, London NW1 2Q8
Tel. 01-837 7781
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CJLLTD.P.0.BOX 34,CANTERBURY,CT11YT NO EXTRAS-VAT INCLUDED-FREE DELIVERY

AERIALS CASSETTE WALLETS(HOLD 6)-Ref.39  £0,90 BATTERY ELIMINATORS
Telescopic, 15-120cm £1.50 CASSETTE HEAD DEMAGNETISERS Miniature AC adaptor -provides
Telescopic,H & V Swivel, 15-80cm £2.25 Shaped pole piece-saves time £3.65 9V at 50mA DC output from mains £4.35
Indoor FM antenna, Compact design £2.45 EARPHONES POWER SUPPLY UNITS
Loft mounting FM dipole antenna £2.45 Stethoscope style, 8 ohm dynamic £1,20 P1 Switcheble between 6 & 9V (200mA)
CAPACITANCE SUBSTITUTION BOXES Crystal earphone with lead & plug £0.65 ideal-most smail rudl?s,etc. £4.85
Single control for easy selection High resistance, 2000 ohm headphone €3.20 :5 S‘W":;haile to provide 6,7.5, o

8 i, .15
a?;&?;;g‘f:‘m'022'0”‘0'01'0‘22 £2.35 FOOT SWITCHES TRANSFORMERS
Rapid connect to mains . Built-In (Rl ERyEn Cilioml] EEERD £2.70 Mains (miniature),2 secondaries
plano switches,neon & 13A fuse £3.50 INTERCOMS 0-6V,0-6V RMS,280mA £2.70
MULTIMETER 2-station, ideal for the home-baby 0-12V,0-12v AMS, 150mA £2.70

S alarm,office, with cable & staples £6.35 Mains (sub miniature)
vdc-10,50,250, 1,000, Vac-10, 50,250, 0 o ° 6-0-6V RMS, 100mA £1.45
1,000, 1dc-100mA . R- 150k £4,95 Door-phone 'Answer door before 12-0-12V RMS,50mA £1.45
opening! Completely weatherproof £9.95

PRINTED CIRCUIT KITS PERSONAL RADIOS

MICROPHONES

Contain all items necessary to Philips RLO77 with earphone & case £6.00
produce printed circuits £3.95 Dynamic, remote start/stop,200 Philips RLO20 with earphone & case £7.50
SICNAL TNIECTORS ohms, 100-10kHz,6mV output £2.15
AT Towss oo ] MINIATURE TRANSISTOR MODULES
_servicing amplifiers,radio & tv £4.25 Microphone pre-amplifier £2.45 yooLs
TEST SWITCHES Power amplifier £2.70
5 minlature push to test switches €1.00 (Each plug-in with mounting socket)
VERNIER DIALS S e HEAD R ONES COMBINATION TRY & MITRE SQUARES
Positive logging to 1/10th of a Supert? stereo Jistening in comfort Cabinet/Chassis/P.C.B.work.One
degree, 8: 1 ratio, clear scales £2.45 and privacy,30-15kHz,8 ohms £4.85 tool combining Try & Mitre Square,Depth,
YU METERS S D O e RON BOXES Height and Marking Guages . 300rmm,/12in
Calibrated -20 to «3,0-100%, ideal :nvlvay s:ul:(cf:sui.\:‘l' sﬂe;:;hphones 2.9 Rule.Spirit Level/Plumb & Steel Scriber £2,35
5 speake: or .
recording level or power output £3,40 sT;l‘iEo PRE-AMYPLIFIERS HAND DRILLS
In:3-30mY, . Equalise:RIAA . Out: 200~ Loy °°"‘°“°"5§‘6" P caCeats
vV f o R q . totally enclosed,S/L bearings £3.99
w AUGIO PRODUCTSj e (o0 A Hpoe A0 £7.30 e o

AUDIO LEADS Miniature,75mm dia, 8 ohms £€0.95 '1‘;‘;“"’{ 2‘sw AXZ5-24I°VI-L°WI:;’°“°|?°'
5p din pig to 5p din plg.1.5m lead £1.20 P I RO S OVERS A e o0
20 din plg to 2p din skt. 10m lead £1.45 Super Tweeters, 8 ohms, c/f TkHz, W AL e Gl e e
5 pin din plug to 2 phono plugs £1.20 A2 rEitmn U ( E5 [ Eeac0 25 Cloments £1-10
Bl TR CCE SSONTES Cone Tweeters,8 onms,c/f 3kHz, Stands, ST3,High grade base, spring,
GROOV_KLEENS -Ref, 42 .60 For systems up to 10W RMS £2.35 sponges , accomodation-spare bits €1.00
1" TAPE EDITING KITS -Ret.23 ) Crossovers, 8 ohms,c/f 800, 3kHz, SOLDER -in handy Bib dispenser £0.43
CASSETTE EDITING KITS-Ref.24 €1.65 TkHz, For systems up to 40W RMS €5.85 WIRE STRIPPERS & CUTTERS
CASSETTE HEAD CLEANERS-Ref.31  £0.65 ST RD Ty it Blb 88, 8 guage selector , automatic
HI-FI STEREO TEST CASSETTESRef.53  £2.15 FodsystomalipltoRiSWIRMS EA apening easy grip handles eo.esJ

' K KIT
SYNTHESISER s
Modules by DeWtron® £2 OFF FAST BUILDING, EASY TO

FOLLOW INSTRUCTIONS.
A VERY COMPLETE KIT
CLOCK DATA
SIZE 63 x 3% 2%in
MAINS
OPERATION
50/60Hz

12/24 HOUR

USUAL PRICE TO P.E. READERS

NO KNOWLEDGE OF ELECTRONICS REQUIRED

LATEST 1975 DESIGN—ONLY £14

I3

iy
N

The synthesiser illustrated was built using Dewtron (including P. & P., VAT, Circuit)
modules, as sold to constructors for some years now.
Withl_o:er 10 y'ears‘ experielnce idn n:’ail-ordoe\:'é v;g tha;z COMPASEN?;J::(?LISS?NIE sg#i’LADSEP&A:)S‘lNGLEE
supplied many famcus people and groups. r 30 typ ) )
oprymhesis modules,p some of gextremely precision 1 MOS Clock Chip 12-24 hr option 1-95
design. e.g. VCO-2 log-law oscillator; 3-wave o/ps; 4 0-63” LED Displays (latest HI BRI Type) 4-60
sample/hold/envelope module; pitch-to-voltage 1 Segment Driver Chip ) ) 0-50
module allowing a whole equipment to “‘play itself'” in 1 Pack Res'lstors, Caps.'. Transistors, Switch, etc. 1-60
unison/harmony with any solo input or voice. Modules for 1 Double Sided Glass Fibre P.C. Board 0-95
sequencer construction, too. Famous ‘‘Modumatrix’ 1 Double-wound Mains Transformer 1-50
patching system makes other patching a thing of the past! 1 CircuitAssembly Manual 0-50
1 Futuristically-styled Case (state colour)—Yellow,

Send just 20p for full catalogue to:
! 2 g Orange, Red, Black, White, Mauve, Green, Blue 4-40

D.E.W. LTD. ||| pyise Electronics Ltd

254 Ringwood Road, Ferndown
4 Dept. PE2, 202 Shetford Road, Clitton, Beds.
Dorset BH22 9AR g P Tel. Hitchin (0462) 814477

Practical Electronics October 1975



TELEVISIONS AND SPARES TO THE TRADE

MONOCHROME TELEVISIONS

BBC 2 Duel Standard TVs (18in, 23in) in batches of 10—£2 each (makes include
Bush, Thorn, Philips, Pye/Ekco, Baird). Many with transistorised tuners.
GEC 2000, Thorn 950 series, Bush 141, Philips Style 70, Baird 600 and 700 serias
all at £6 each.
Thorn 1400, Bush 160/170 series, Philips 210, Pye-Ekco Olympic, etc., Baird 673,
Push Button—all at £12-50 each.
20in and 24in square screen Dual Standard sets—Thorn, GEC, etc., 20in—
€16, 24in—£16-50.
20in and 24in Single Standard Thorn 1500, GEC, Bush Acoustlc, 20in—g£17-50,
24in—£19-50.
(1) Discounts for quantities. (2) All monochrome spares supplied free of
charge. (3) All tubes guaranteed. (4) All cabinets very good. (5) All sets
“walk and talk''. (6) All sets guaranteed complete inside and out.
x (7) Delivery and VAT extra.

Portable TV: 16in Thorn UHF—£1S working, £12-50 untested.

COLOUR TELEVISIONS

Colour TVs 19in and 25in. Makes inctude Thorn 2000, Bush CTV25, Decca CTV

19/25in, Pye-Ekco, Baird 700 and 710 serles, Philips G6, GEC 2028. All sets

guaranteed complete inside and out—cabinets first class and tubes
guaranteed. From £85 each.

20in and 22in Colour Televisions are always available in varying quantities—

please telephone for availability and cost.

Please Note: (1) We deliver anywhere by our own transport. (2) All goods are
blanket wrapped in our vans. (3) All orders with haif deposit, balance on
delivery after inspection. (4) Cheques most welcome. (5) Any quantity
supplied. (6) We do not sell rubbish, and we stand by our guarantees. (7) We
aim to please. (8) All spares supplied free of charge (mono only).

N.B. Special arrangements for delivery 1o North and South Ireland and world-

wide exports orders welcomed.

TEST BENCH FACILITIES ALWAYS AVAILABLE

MISCELLANEOUS ITEMS

Large quantities of stereograms, fridges, deep freezers, Hoovermatics, radios,
etc.. always at hand—prices on request.
Colour b SCAN COILS Mono
All dual standard £5 plus £1 P. & P. All makes £2 inciusive.
VALVES
All colour valves 40p each plus 5p  All mono valves 10p each plus 2p each
P. & P. per valve. P. &P,
_ TUBES
18in—£18, 22in—£22, 25in—£20 (post,  19in—g3, 20in—£4-50, 23in—g4, 24in—
Insurance, packing £5). £6 (post, insurance, packing £3).
CABINETS

19in—£12, 22in—£16, 25in—£14 (post, A cabinets—ES including post,

insurance, packing £5). insurance, packing.
LOP
All dual standard colour £5-50 plus £1

All dual standard mono £2:50 plus
P. & P. All makes available.

£1 P. & P. All makes avallable.

Colour PANELS Mono
IF, Decoder and Convergence—frame IF, Line timeoase €3 plus£1P. & P. All
output for all dual standard models dual standard models in stock.

from £7:50 plus £1-50 P. & P. All models

available.
SLOT METERS
10p meters—£1:50 each including postage and packing.
SPEAKERS |
6in x 4in, Sin Round, 8in x 2in 30p each plus 10p P. & P.

MAIL ORDER SERVICES

BLACK/WHITE OTELEVISIONS

Working: 19in—£8-50, 23in—£12- §0. 20in—£20, 24in—g24-50.

Untested (but guaranteed complete with good tubes): 19in—g4, 23in—£&S,
20in—£18, 24in—g18g,

(Postage, packing and insurance £3-50 each; prices include VAT.)

N.B. All tubes guaranteed

COLOUR TELEVISIONS

Working: 19in—£85, 22in—£125, 25in—£130. .

Untested (but guaranteed complete with good tubes): 19in—¢£70, 22in—£90,
25in—£95.

[(Postage, packing and insurance £9 each; prices include VAT.)

Thorn 2000, Bush CTV25, Philips G6, GEC2028, Baird 700, Decca CTV25

PORTABLE BBC2 168in TELEVISIONS (MONOCHROME)
Working £19:50. Untested £15. (Postage, packing and insurance £3: prices
include VAT).

MAIL ORDER SPARES. Special Offer—Brand new spares:

BRC 2000 panels, video, convergence, and regulator—only £12-50 plus £1-50
P.&P.

Bush CTV 25 Line timebase-tower unit including LOPT and valves Mk. | and Il
oniy—£18 plus £3 P. & P.

BRC single standard colour 4 button tuners colour and mono—£7-50 plus £1
P.&P.

UHF Vari-cap tuner units—£6:50 plus £1 P. & P.

VHF Vari-cap tuner units—£7-50 plus £1 P. & P.
Pye-Ekco CTV Tripler units—£6-25 plus 75p P. & P.
Philips G8 Tripler units—£7-50 plus 75p P. & P.

KB VC Series LOPT £2-50 including P. & P.

Bush 125 and 135 IF PANELS—£3:50 plus 75p P. & P.
Thorn 850 IF Panels—£2°50 plus £1 P. & P.

GEC 2000 IF Panels—£3:50 plus £1 P. & P.

EX-EQUIPMENT TUNERS:

Colour: ‘

All dual standard colour push button—rotary and integrated models in stock at
£4:50 plus £1 P. & P.

Mono:

All VHF tuners available at €2 plus £1 P. & P.

All UHF tuners for dual standard models in stock. Push bytton—£3-50 plus £1
P.&P.

Rotary—£2-50 plus €1 P. & P.

Integrated (UHF and VHF) €450 plus £1 P. & P.

Comprehensive list of capacitors. resistors, etc., too numerous to mention.
Prices on request.

PLEASE ALLOW 2 WEEKS DELIVERY. S.A.E. PLEASE FOR ENQUIRIES. ALL STOCK EX-EQUIPMENT
BARCLAYCARD, ACCESS AND PROVIDENT WELCOME

TRADE DISTRIBUTORS

5 COMMERCIAL STREET, HARROGATE, YORKSHIRE
Telephone: (STD 0423) 3498 and 62347

MAKE YOUR CALCULATOR
RECHARGEABLE !

(Amongst other things!)

% Ni-Cad. |2V rechargeable
batteries

% HP7 size

% Charging 45mA/I5h

% Capacity 450mAh

only £1°95 for TWO !'! incuding p. & P. & vaT

Write to Dept. PE

GUILDFORD CALCULATOR CENTRE

181 High St., Guildford, Surrey. Tel. (0483) 35014

l 4 FUNCTION
—=DISCO PROJECTORS | MEMORY

Add or subtract from
memory, display and retain
or display and clear

Bright green display

Optikinetics Solar 100B Multi-Effect projector
100W QI lamp complete with oil wheel rotator
and cassette rotator

£48-60 Postage £1 cbm GL9S7R
@ ANTLGLARE 8 digit
Bubbleli plete with rotator and display o
6" oll wheel @ 4 function memory
(MR, MT, M+, M—)

£22 Postage €1 @ Live'parcentage key
® Automatic constant
@ Rechargeable

£16-35

+50p postage

TUTOR 2 The most versatile effects pro-
jector available. 250w Qtf lamp complete with
rotator and 8" oil wheel

£78 Postage £1-50

6” oll wheels £3-50 postage 25p, effects
cassettes £5-85 postage 25p

Optikinetics, ICE, Pluto
disco gear at discount
prices, S.A.E. for list

A. E. Crew Electrical

56 MARKHAM ROAD, WINTON
BOURNEMOUTH, DORSET BH9 1HZ
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ELECTRONIC FOOTBALL AND TENNIS
WITH THE FABULOUS

VIDEO SPORT

f ON YOUR OWN TV
Piay three exciting N
Fl electronlc ball games.
FOOTBALL, TENNIS
HOLE IN THE WALL on
your own TV! Just
plug Video Sport into
the aerial socket of
your TV and away you
go. Completely safe
for you, your children
and your TV. Mains
operated

OUR INCREDIBLE PRICE
£29:50 inci. vat

Demonstrations now in all CENTRES!

AM/FM MODULES
LP1179 LP117
Combined AM/FM tuner modules, togather with a

BUILD THE TEXAN + FM TUNER
TEXAN 20 + 20w STEREO AMP

Featurgs giass fibre PC board, Gardners low fleld
transformer, 6-1.C s, 10-transistors plus diodes, etc
Designed by Texas instruments engineers for Henry's
and P W. 1972. Overall size 15§ x 2} x 6}in. Mains
I - operated. Free teak sleeve with every kit

£29-95

(carriage 50p)

'Y . (also built and tested
"Iq* £39-95).

HENELEC STEREO FM TUNER

Features capacity diode tuning. lead and tuning
meter indicators, mains operated. High performance
and sensitivity. Overall size in teak sleeve 8 x 24 x
84in. Complete kit with teak sleeve.

226 " 25 (carriage 50p)

(also built and tested £31 -20)

JOIN THE LARGE BAND OF CONSTRUCTORS!

SPECIAL OFFER

GARRARD CT4 STEREQ CASSETTE
TRANSPORYT MECHANISM

Don’'t miss your copy of

HENRY'S &)
NEW 1975 il
CATALOGUE

OVER 5,000 ITEMS - largest UK range of
electronic components for home
constructors.

200 PAGES - every aspect of electronics and
components for amateurs and hobbyists —
kits, projects, test gear.

r=

DOZENS of new lines and new ranges. small number of A's and C'a and Ferrite Aerial. | ceatures *Sterso heads. -Built
make up a sensitive FM/MW/LW tuner in molor stabiliser. *Auto etop +
6 Volts supply. supplied with data and circuit  slect *Pause control. *12v d.c.

MANY price reductions throughout the new
Catalogue.

A Discount Voucher with every copy, worth
50p.

sheets.

n
precision  enginsered
mechaniam  based on  the

LP1171 combined (F strip £4:60. STARA' patented deslgn. Ideat

LP1179. FM front end and AM gang
£4-60.

£8-62 the pair.

Suitabie Ferrite aerial 87p.

ptayers. sterec cassetts
recorders, industrial and maeny
other appilcations.

Suitable for the PW'  Ascot
Stereo Cessette DocCk.

=M £13-50 \nCL. VAT P. & P. 35p
625 line receiver UHF transistorised tuners U.K FREE

operation. Brand new. {Post/packing 25p each) Send now for aur free list
TYPE A variable tuning slow motion drive £3-50. | No. 36 for our complete
TYPE B 4-button push button (adjustable) 24°60. | range of over 2,000

TYPE C variable tuning £2-90
- semiconductor devlc
TYPE D 6-button UHF/VHF tuner £5-20 at new low prlces.e 2

HENRYS

<

ALL PRICES INCLUSIVE OF VAT

|
L

Write now for your copy. enclosing 70p remittance

Etectrontc Centres

404-406 Electronic Components & Equipment 01-402 8381
354 PA-Disco-Lighting High Power Sound 01-402 5854
303 Special offers and bargains store

All mail to 303 Edgware Road. London W2 18w

'Prices correct at time of preparation. Subject to change without notrce E&O0E

)| He Frand
Electromics
Centres Open
Sam-6pm

MIDLANDS. NEW ELECTRONICS STORE
OPEN. 94/96 UPPER PARLIAMENT STREET,
NOTTINGHAM. TEL: 40403.

PATENT  PENOING

arhriie mk2

\ The tried, tested, proven, reliable, complete, ‘?,{A:
professional, capacitive discharge,

Electronic Ignition Kit

and > cables, coil con

Sperkrite * was voted best of & systems tested by Popular Motoring Magazine

o MK2 is a high p high quality, capaci-

ORDER NOW

10 ELECTRONICS DESIGN ASSOCIATES DEPT PE10,
82 Bath Street, Walsall, WS1 3DE. Phone 33652

FAOM Name...._

SPARKRITE MK 2 01V Assemiy Kiz @ £1003
SPARKRITE MK 2 Reacy Buitt Nogative sarth o £13.98
| SPARKRITE MK 2 Heody Buit Positve sscth @ €188
Ignition changeover switches @ £2.79
3. M. Linit systoms in the sbeve units @ £242

| snciose cheque/P.0.3 for £
Chogue No.

{Send SAE H brochurs onty reqeired)

October 1975

Practical Electronics

tive discharge, electronic ignition system.

Because of the superb design of the Sparkrite circuit it
completely eliminates problems of the contact braaker.
There is no misfire because contact breaker bounce is eli-
rninated by a pulse ion circuit which
prevents the unit firing if the points bounce open at high
R.P.M. Contactbreaker burn is ellminated by reducing the
current 1o about 1/50th of the norm. [t will perform equally
well with new. old, or even badly pitted points and is not
dependent upan the dwell lime of the contact breakers
for recharging the system. Sparkrite incorporates a short Cir-
cuit protected inverter which eliminates the probiems of
SCR lock on and thecefore eliminales the possibllity of
blowing the transistors or the SCR. [Many capacitive dis
charge ignitions are not completely foolpraof in thia re-
spect.}

Sparkrite can therefare give you:

up 10 20% better fuel consumption, instant all weathor
starting, cleaner plugs - they last up to 5 times longer
without attention, faster acceteration, higher top speeds.
Jonger coil and battery life. efficient fuet burning and less
air pollution, smoother running. contlnual peak perfor-
mance.

THE KIT-COMPRISES EVERYTHING NEEDED

Ready drliled pressed steei case coated in matt black epoxy
resin, ready drilled base and heatsink, top quality 5 year

g t
nectors, printed circuit board. nuts. bolts silicon grease,
fil instructions to make the kit negative or positive earih,
and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic. R.P.M. fimitation.

This can be included in the unil lo prevent Over revving,

an advantage to most companies, hire firms, high perfor

mance drivers etc

Electronic/conventional ignition swich,

Gives instant changeover from “Sparkrite” ignition to con-
| igniton for pe e compari: . static tim

ing etc.. and will also switch the ignition off completely

as a secutily device Includes. switch, connectors, mounting

bracket and instructions. Cables excluded

PRICES

DIY assembly kit £10.93 incl. V AT post and packing
Ready built unit £13.86 incl. V.AT. post and packing
(Both 10 fit all vehicles with coil/distributor ignition up 10
8 cylinders.}

Switch for instant changeover from Sparkrite” ignition to
conventionat ignition £2.79 incl. V.A.T. post and packing
R P M. jimiting control £2.42 incl. V.AT. past and packing
(Fitted in case on ready built unil, dashboard mounting
on kit

CALLERS WELCOME
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S ——p—
OP. AMPS VOLTAGE REGULATORS (PLASTIC) Transistors BRY3®  34p | 2N3055  S0p
7400 13p | 7483 80p | g5, Ext. Comp. 8pinOIL  36p | 723 e Al C o ACI2877 1% | BSxigiz0 1sp | 2NMEZ  140p
7401 Wp | 7484 95p | 549 Ext. Comp. &/14 pin OIL  30p | 14pin DIL 45p | sy "re08 © 1 7005 250p | AG128 11p X21  22p | 2N37023 11p
oo O T 1 Dif. Comp. 14 pin DIL 50p v 7o ey 7o sy | ACwuiz e [ USRRL. TP | DNaTors 1ip
A0l leeglizeee 25,‘3: 741 Int. Comp. 814 pin OIL 25p | Data Sheetson | 15y 7815 140p 7915 250p | AC178 11 | MJE30S5 65p | 2N3706  10p
7408 1." 7450 sop | 747 Duai 741 14 pin OIL 70p | Vol. Regs 18V 7818 140p 7918 250p | AC187 12p | mpsa12. s0p | 2N3707  1ip
7408 u: f491 ,5: 748 Exl Comp. gl pls D'k 36p | 10p each 24y 7824 140p 7924 250p :g}gg 1;: PSA 30p | 2N3708/9  9p N
776 ro rammu e Op. Amp. MPSASE 32 2N3773  220p
1407 e S 140p [GpTO-ELECTRONICS ADIG! 3 | MpoUG ez | rNaEts  Top
2400 7494 7 CA3130S COSMOS Op. Amp. 8 nin OCP70  30p Seven Segment Displays AD162 36p | MPsuss  78p 4 18p
7410 3’ 7495 ‘gp OCPT1  90p  3015F 0-3in DIL 1200 | AF114/5  13p | Oc2g 40p | 2N3905/6 18p
P 7 P | LM3%00 Ould Op. Amp. 14 P"" ORP12  50p MAN3M 0-127in, PCB  110p | AF116/7  13p | oC2s 55p | 2N4058 15p
§11§ §§" 7:337 ;:p oiL 70P | 5RPEO  60p  DL704 0-3in DIL 138p | AF139 3p | 0é3s asp | 2N460 13p
7414 60p | 74121 30p | MC1458  Dual Op. Amp.8pin DIL 70p | ORPG1 60p  DL707 0-3in OIL 135p | AF239  38p | oC3g sep | 2N4288  20p
7416 3ap | 74122 agp | NES¥T  FET Op. Amp. TOS 2159 | aNS777  40p  DL747 0-6in DIL 225p | BCI078 90 | oCir2  1sp | 40361 38p
7420 14= 74123 u: LEDS: TIL209 Red 18p; TIL211 Green 35p gg}%a 1;: 0C44/5  11p 404‘03613 3"52
oc70/1/2 19
1z s m;} 650 | LINEAR I.Cs. OTHER BCUIC  8p | ocgyn 125 40411 225p
R | Tmemaen, g serneaons, | ST BkomloE m ome @
A3048 4 Low Noise Amp. P 5 1A/700V 1 P 85p
7427 37p | 74154 150p | Ga30sg EM IF System 200p | 1A100V TOS 42p | C106D Plastic g BC159 9% %‘;ﬁA 1;:
7430 14p | 74155  78p A3090 FM Stereo Decoder 160p | 1A400V TOS 52p | 3A/400V ssp | BC18SC  12p | Tipaza 70p | FETa
7432 28p | 74156 78p | |1 503BBC Fun. Gen 14 pin DIL  550p | 1A600V TOS 700 MCR|01 T0-92 BC177 18p | TIP2ess  70p | BF244 36p
7437 25p | 74180 98P | |Cig03gCC Fun. Gen. 14 pinDIL  275p | 3A100V Stud 49p | 0-54/15 28p | BC178 17p | zrx108 sp | MPFi02  30p
7440 14p | 74161  99p | 4 \agg 2W Audio Amp. 14DIL  90p | 3A400V Stud 750 | 2n3s25 To-se 8C179 8p | ZTX300 13p | MPF103  30p
7441 BSp | 74162 99p | 44344 Stereo Preamp. 14DIL  160p | 7A100V TO5+HS 80p | 5a/400v 91p | BCIB23  19p | Zrxsop  1sp | MPF104  30p
7442 G0p | 741683 99p | \C1310  FM Stereo Dec. 14DIL  200p | 7A400V TOS+HS 90p | 2N4444 Plastic BCt84 1p | onge7 13p | MPF105  30p o
7447 75p 7:164 120p | pci312 )] 12A400V Plastic  140p | 8A/600V 188p | BC187 30p | 2Ness 30p | 2N3819 220
7448 70p | 74186 126p | psCq314 § S0 0Quad. Dec. 4DIL  1100p | 16AT00V Plastic  100p | 2NS5060 TO-92 8C212 1p | 2N708 12p | 2N3820  57p '
7450 15p | 74175 85p | \c43qs 16A400V Plastic 180p | 0.-8A/30V up | BC2 10 | anv0s 18p | 2N3823  50p
7451 16p | 74180 100p | \FC4000  {W Audio Amp. PCB 70p | INSULATORS:  Mica | 2N5082 TO-92 BC214 14p | 2N830 18p | 2N5457 30p
7:53 18p 7:181 298p | \MFCB040  Electronic Attenuator 90p | plus 2 bushes for TO3 -8A/1 40p | BCY70 18p | oN1131/2  18p | 2N5458 30p
7454 18p | 7 “32 ;gﬂ NES55 Timer 8 pin DIL 45p | and TOS6 Sp. 2N5064 TO-92 BCYT1 220 | N13023 17p | 2N5459  30p
TASON 1%, Tiies 130 | Nesse Oual 555 14 pin DIL. 100p .8A 4sp | BD123  100p | oN13045  21p
470 27p f P | NES61 PLL with AM Demod. 325p OTHER BD124 650 | 2N1306/7 28p | MOSFETs
;:;g ;g: 51132 }m NES62 PLL \:i'h vgo 160IL 325 | TRIACS T T 8D1a1 36p | 2N1308/9 28p | 3NT128 5p
1IF d. 300p 1
7474 30p | 74193 120p | Nesse e ,‘Mpin it 250p | 3amp 85p  9p  120p 40486 98p | OOI2 3: MNiewl > i 333
7475 45p | 74194 108p | Nesgg PLL Fun. Gen. 8 pin DIL 200p | 6amp 83p 120p  150p 40669 950 | prigy 2 | Mims  » 58p
7476 30p | 74195  75p T 8 pin DIL 2 Mamp 109p 154p  165p  BRI0O BF173 25 5
4 741 P4 NE567 PLL Tone Dec. 8 pin 50p a 220 DIAC 21 P | 2N2219 20p 40673 50p
ot ! on | 2567 Dual 567 14 pin DIL. 370p | 15amp 145p  160p P | BF1812  33p | oNz2et;2  20p
P TBAS0  SW Audio Amp 90p DIODES IN4001 sp| BFIB4S  22p | oNgsgg q4p | UdTs
C-MOS 1.Cs TBAS10 7W Audio Amp 100p | BRIDGE BY100  15p | ;N4004 6p BF194 10p | 2N2484 30p TIS43 27p
400AE 19p | 402BAE 140p | TBAB20  2W Audio Amp. 80p | RECTIFIERS BY126  12p | jN4o0? p | BF195 9 | 2N2904/5 20p | 2N2160  80p
4001AE  19p | 4029AE 196p | ZN414 TRF Radio Receiver 1100 | 25A 100V 20p | BY127  12p | (4148 4p | BF19% 4p | oN2G26RB  7p N, 35p
lOOZ:E ;:p %:E 55 Basic data sheets at 10p each plus S.A.E. 1A 50V 22p | OA47 ) ggg; ;;P 2N29260 8p | 2N4871 30p
4009, P P 1A 100V 24p | OA70  8p | ZENERS P | 2N2926YG 9
4011AE  21p | 4049AE 83p CLOCK I.Cs 1A 400V 27p | OAT9 7: 3-3V 10 33V BFR35/40  30p 3053~ 18p | PUJT
o 5| GHE R | MSHC st mear |y @G wel | e ) Rl &) Rew  w
4 pin DIL  430p 2A 30p | OA8S 9 | W 18p | BFX29/ P
4017AE 183p | 4056AE 135p MM 5316 40 pin OIL S o% 2A 100V 35p | OASO s: Tunnel BFX84  26p [ T
4018AE 228p | 40GOAE 229p Data shests 30p each plus S.A.E 24400V 45p | OA91  6p | AEY11 50p | BFXBS6 259 | oo 17\, cMOs. VRs. Opt
4022AE 169p | 4071AE 28p 2A600V  48p | OAS5  7p | Varicap BFXBT 20D | 1y on "SGR, Triace. many tin
ﬁ’ﬁ:g 1?;: :2?325 1:: LOW PROFILE DIL SOCKETS BY TEXAS g: ?&Iv sS:p OA200 6p | BB10S 30p g::g f:: I I y
in 13p. 14 pi Sp, 24 pin 70p. OA202 7 Noise
W2AE 916 | 4S11AE 260n | & Pin 13P. 14 pin 14p, 16 pin 15p, 24 pin 70p Pl kM BFY51/2 1gp | 25% all others

Minimum order £2. P. & P.
Please add VAT as shown

20p MAIL ORDER ONLY
Govt., Colleges, etc., orders welcome

TECHNOMATIC LTD.

54 SANDHURST ROAD
LONDON, NW9
Tel. 01-204 4333

Chromasonic Electronics .
[ Y
Copper Supplies .

Crescent Radio Ltd
A.E. Crew Electrical .
Crofton Electronics ..

D.E.W. Ltd.
Dudley, J., & Co. Ltd. .
Dziubas, M

Eaton Audio
Electronic Brokers .
Electronic Design Associates

INDEX TO ADVERTISERS

Osmabet

Maplin Electronic Supplies ...
Marco Trading
Marshall, A., & Son
Medway Mail Order
Microflame
Minikits Electronics .
Modern Book Co.

Adam Hall (P.E. Supplies) Greenweld Electronics .780
:stro Electronics .. Guildford Calculator Centre .. .858
utomated Homes
Axial Products Heath (Gloucester) Ltd. ggg
' dio ............ .
Bamber, B., Electronics Home Radio Ltd. 794
Barclay Electronics ..
Barrie Electronics . f
ge':! gg‘,"icei"ﬁ't' Fe ctors Ltd :T:.uglfctronics Ltd. . g;;
Bi-Pak (XTI LATEEED . International Electronics Unlimite 775
 Bra.Palk | td Intertext ICS ..... .814
Bi-Pre-Pak Ltd. .787 .
Boffin Projects ‘856 Island Devices .. ...854
British Institute of Engineering
TECANOIOGY «-cvvovrivrvirreenn 774,790,851  Jones. J. C. .. 854
British National Radio & Electronics J.W.B. Radio . 854
School .
gurneze Kensington Supplies ...................... 855
ywood ...
i Lekrokit .......covouiiiieiiiiii 840
Chiltmead Ltd. . London Computer Operators Trading
Chinaglia (U.K.) Ltd. cov:raﬁ [oF 1 TR 855

Nimrod Electronics Ltd. ... 855

Radio Components Specialists .
Radio Exchange .
Radnage .....
Reedhampton .
R & TV Components Ltd.
R.S.T. Valve Mail Order Co.
R.T. Services

Sales Team

Salop Enterprises .

Saxon Entertainments Ltd
Scientitic Wine Co.
Scott Electronics ..
$.C.S. Components .
Service Trading

Sintel .
Speclsl

Sound Electronlcs (Newcsstle) Ltd.
Studio Electronics
Sugden, A. R.

Swanley Electronics .

Technomatic Ltd.

Teleradio Electronics
Trade Distributors ..
Trafalgar Supplies .
Trampus Electronics Ltd.
T.UA.C.

Vero Electronics Ltd.

West London Direct Supplies ................... 784

Wilmslow

.............................. 852

Electrovalue Ltd. ...........ccc.ooeoiiinnn.. 786 Phonosonics Wireless World
“Euray Trading ........coooovueviiieieie e 835 Polytechnic of North London . reless
Pulse Electronics Ltd. .
Fibre Optics ....ocoovvniieiiiiiiiie e 856 Purnell Books Young Electronics ............ccoeeeeveeerieennnnnn. 836
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COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

® 4 I‘ranmtor Farpicse Radi ® 7 Transistor Lowd- @ 2 Transistor Regenera-
@ Signal Tracer ~peaker Radio MW/LW. tive Radio
@ S8ignal Injector [ ) Tranuistor Short @® 3 Transistor Regenera-
@ Transistor  Tester NI'N Wave Radio tive Radio
-—PNP @ Electrome Metronome @ Audible Continuity
¢ @ 4 Transistor Push  Pull @ Elcctrome Noise Genera- Tester
~ Anplifier - O tor 0 a @ Sensitive Pre-Amplifier
@ 5 Transistor Push Pyl Batteryless Crystal Radiu.
TOTAL Bu"'D'NG COSTS Amplifier @ One Transistor Radio

Components include:

@ 24 Resistors @ 21 Capacitors @ 10 Transisturs . 33" Loudspeaker @ KEarpiece @ Mica Basebuard
[2-way Connectors @ * Volume Controls @ 2 Slider Switches @ 1 Tuning Condenser @ 3 Knobs
Ready Wound MW/LW/SW Coils @ Ferrite Bod @ 64 yards of wire @ 1 yard of sleeving, etc.

@ Parts price list and plans 55p (free with parts)

Mk. |
SERIES

NOW WITH
EVé

VARIABLE
TONE CONTROL
- . Attractive case in black with red grille, dial and black
h;l{";q‘['.zil f\;VE;AlﬂDS. knobs with polished metal inserts. S8ize % x 53 x 24ins.
B approx. 6 Transistors and 3 diodes. I'vwered by 9
8W2, §W3 AND TRAWLER BAND. Built- ferrite 10d volt Battery. Ferrite rod aenal, 3" lownspeaker, ete.,
MW/LW coverage. Push Pull Output. Parts price

aerial for MW and LW. Chronmie plated telescopic
ligt and plaus free with parts.

P.P. & Ins. 65p
(Overseas Seamail
P. & P. £3-40)

£10-30

ROAMERTEN __ —
Mk. 1i

WITH VHF
INCLUDING
AIRCRAFT

10 TRANSISTORS,
TUNABLE

aerial can be angled and rotated for peak short-

Noew with free earpicce and wave listening.  Push-pnll outpnt using 600mW
$§%Wk§l§ E&?Al{ switched socket. trangistors. Car aerial and tape record sockets.
STATIONS. ALSO AIRCRAFT BAND Selectivity switch, 8 transistors pins 3 diodes. Latest 47 TOTAL P.P. & ins. 50p
e 2 watt Ferrite Magnet loudspeaker. Air spaced gangert BUILDING (Over:eas Seamai!
Latest 4 2 watt Ferrite Magnet LO“UEP’«”W tuning condenser. Volume/on/ofl, tuning, wave change COSTS . & P. £2:30)

Built-in ferrite rod aerial for MW /LW

and tone controls. Attractive case in rich chestnut shade
Chrome piated 6 section telescopic aerial, can he

Easy

angled and rotated for peak short wave and VHF

with gold bloeking. Size 9in X 7in X 4in approx,
to follow instructions and diagraws, Parts price list

listening. Push:pul) output nsing 600mW transistors. and plans free with parts.

Car Aerial and tape record sockets. 10 transistors TRANS ElGHT
pius 3 diodes. Ganged tuming comdenser with VHE TOTAL n P.P. & ins. 65p )

section. Separate coil for Aircraft Band. Volumefon/ BUILDING (Overseas Seamail

off, wave change and tone controls. Attractive case COSTS P. &P .£350) 8 TRANS'STORS

in black with silver bineking. Size %in X 7in X 4in.
Easy to follow instructions and diagrams. Parts price
list and plans §0p (FREE with parts)

TOTAL P.P. & Ins. 65p
BUILDING£1 1 87 (Overseas Seamail
COSTS . & P. £3-50)

POCKET .
FIVE ¥

NEW JIFFY TESTER

A quick 8 TUNABLE
WAVEBANDS,

Easy to buikl and operate, tits in the pocket.
checker for con v of resisturs, chokes, divdes,
iring (no1 mains) anid loudspeakers.
& rhort circuits of capacitors, tuning

Also fur chedl
capacitors and many other uees not listed here. See
instruction aheet frec with kit

Complete with
% earpiece, jack
plug and socket.

. Sens
ferrite rod aer
for MW. and LW.
Telescopic aerial

resistors, rap- for short waves.

NOW WITH 3° acitors, REHY Ain speaker. R improved type transistors plus 3 diodes.
LOUDSPEAKEL ponents i Attractive case in black with red gritle, dial and black
3 Tunahte wavebands. . ™% 1 Parts Price Lisi knobs with polished metal inserta,

MW/LW and Trawlei PR e and Easy Build 2fin appron. Push-pull vutput. Battery veonomiser
Band. 7 stages, o —— Plans free with awitch for extended hattery life. Ample power to
transislois and 2 Parte drive a larger speaker. Parts price list and plans free
diodes. supersensitive ferrite Total with parts,

Building Costs

£281 °

P.P. &ins. 22p (Overseas Seamail P. & P. £1-70)

rod aerial, atlractive

Black and Gold Case.  Size Total Building Costs
S¢in X 1}in X 3§in  appros

o []
Plans and parts price list £3 70

free with parts. P.P. & ins. 38p
(Overseas Seamail P. & P. £2:30)

“Edu-Kit”

Build Radios, Amplifiers, etc., from easy stage diagrams.

Five units including master unit to construct,
Tuning Condenser: 2 Volume
Controly: 2 Slider Switches: Kine tone 37 moving coil
Speaker: Terminal S8trip: Ferrite Rod Acrial: Battery
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes: Resistora:
Capacitors: Three iin Knobs. Units once con-
ructed are detachable from Master Unit,
enabling them to be stored for future nee.
lideal for Schuols, Educational Authorities
and all those interested in radio con-
struction. Parts pricc list and plans

free with parts.

P.P. & Ins. 50p
£6 87 (Overseas Seamail

TOTAL BUILDING COSTS

£5 9 P.P. & Ins, 50p

(Overseas Seamail
P. & P. £2'50)

RADIO EXCHANGE LTD

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 I1SA
Tel. 0234 52387 Reg. No. 788372

Components includ

. | enclose £ for
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TOTAL

DIN !
gg;’is' G gy POCKET FIVE n EDU-KIT ]
’ Name - . e
ALL PRICES NOW INCLUSIVE VAT Add
ress . A

v Callers side entrance *‘Lavells’
Y Open 10-1, 2.30-4.30 Mon.-Fri.

shop
9-12 Sat.
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Practical Electronics is sold subject to the foliowing conditions, namely. that it shall not, withoul the written consent of the Puhhshcrs first given. be lent. resold. hired ou} or otherwise
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or hired I't:ul or otherwise di of in a ilated ition or in any horised cover by way of Trade. or affixed to or as part of any publication or advertising.-fiterary or pictorial
matter whatsoever. f
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1 just @
| catalogue

Projects for you to build.

4-digjt clock, 6-digit clock, 10W high quality
power amp., High quality stereo pre-amp.,
Stereo Tuner, F.M. Stereo decoder, etc., etc. . ..

CIRCUITS . . . Frequency Doublers, Oscil-
lators, Timers, Voltmeters, Power Supplies,
Amplifiers, .Capacitance Multiplier, etc.,
ettan-. . .

Full details and pictures of our wide range of components.
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps and lamphoiders, audio leadS’
adaptor plugs, rotary and slide potentiometers, presets, relays,
resistors (even 1% typesl), switches, interlocking pushbutton switches, pot
cores, transformers, cable and wire, panel meters, nuts and bolts, tools, organ
components, keyboards, L.E.D.'s, 7-segment displays, heatsinks, transistors, diodes,
integrated circuits, etc., etc., etc. . . .

REALLY GOOD VALUE FOR MONEY AT JUST 40p.

ELECTRONIC ORGAN | Il SYNTHESISER

about prices
Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods—and we'll tell you
about price changes in advance for
just 30p a vyear (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we'll
send you our latest list of
GUARANTEED prices. Send us 30p
and we’'ll put you on our mailing
list—you'll receive immediately our
latest price list then every two months
from the starting date shown on that
list you'll receive details of our prices
for the next GUARANTEED period
before the prices are

A  reprint of
the complete
article giving
fuil  construc-
tion details
published by ‘‘Elec-
tronics Today inter-
national’’ between January-
September '74 of the International
Voltage Controlled Synthesiser,
developed as a ''sfate of the art .
now available, price £1:50. S.A.E.
please for detailed price list.

Build yourself an exciting Electronic Organ. Our implemented!—plus details of any — - L A really i

ko of eisctioni organs. and"descrives me [ oW lines. special offers. interesting B I { {|{HIH:HIIHHILE  Bi® Suaity

construction of a simple 49-note instrument with a projects—and clip-off coupons to ' AL AR 'Sﬂgt quality
= il

spend on components to repay your S
30p when used as directed.

NOTE: The price list is based on the Order Codes
shown in our cataiogue so an investment in our
super catalogue is an essential first step.

. Call in at our shop, 284 London Road,
Westcliff-on-Sea, Essex. Please
address all mall to P.O. Box 3,
Raylelgh, Essex, SS6 8LR.

single keyboard and a limited number of stops.

Leaflet MES52, price 15p, describes the extension
of the organ to two keyboards each with five voices
and the extension by an octave of the organ's
range.

Solid-state switching and new footages aiong with
a pedal board and a further extension of the
organ’s range are shown in leaflet MES53, priced
at 35p.

equaliser as described in the January
edition of '"Electronics Today Inter-
! national’’. We stock all the pa
(except woodwork) including
metalwork drilled and printed. %
brings you a reprint of the article or i
S.A.E. please for our detailed price
list.




