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ADGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench

Line Assembly

A p-ecision instrument—supplied

with standard 3/16” (4.75 mm) 14
diameter, detachable copper 3
chisel-face bit*. 1.5
Staydard temp. 360°c at 23
watts.

Special temps. from 250°%— E
410°c.

*Additional Stock Bits

{illustrated) available
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Don‘t take chances. We don't.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they're so popular. You get
consistent good service. . . relia-
bility . . . from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

¥

Write for
D C O L price list
(Regdt Trade Mork ) and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L }, ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
lelephone: OIASZZ‘DZSI/J - Telegrams: Soljoint Landon Telex o Telex: Adcols London 21851
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The great new 1971 il rPe g i %
edition of Lasky's famous / "9": \ T
Audio-Tronics catalogue % v e\’ R (ot
is now available FREE on ek +4 s
request. The 44 newspaper .. e’,él f&i%@ uf Ty
Ko i
\i

size pages many in full —r

= ¢
colour are packed with Ny . - -~
1000’s of items from the e \/// It 7 "
largest stocks in Great P ,‘CF__ it S
Britain of everything for the %1( o - W
Radio and Hi-Fi enthusiasc, _}R&h‘»‘fﬂ S ,

Electronics Hobbyist,
Serviceman and
Communications Ham.
Over half the pages are
devoted exclusively to
every aspect of Mi-Fi
(including Lasky's budget
Stereo Systems and Package
Deals), Tape recording

and Audio accessories.

and introduces LASKY'S
AUDIO-TRONICS CREDIT (N
CARD SCHEME offering holders \&
one month’s interest free credit
up to £50. Send your name and
address and 15p for post and inclusion
on our regular mailing list.
LASKY’S RADIO LTD. (Dept. PE)
3-15 Cavell Street, London El 2BN

PRACTICAL

ELECTRONICS
Specify

CONTIL
MOD-2

CASES

PRACTICAL ELECTRONICS specify CONTIL MOD-2 CASES for housing the

P.E. GEMINI AMPLIFIER, P.E. AURORA LIGHT DISPLAY SYSTEM. P.E

DIGITAL CLOCK. Also available ready punched for Sinclair Project 60, with or

without active fitter unit. Full kit of hardware is also available, including

capacitors, for use with Z30 or Z50 at £3-63.

WI%TH HEI?HT DEPTH | OFF
4 6.5 .

PVC COATED MATERIALS. PVC A £2:10
easy to clean, surface is scuff C 45 10 65 £3 93
resistant. PVC/ALUMINIUM FOR G 13 3 65 £3:33
FRONT AND BACK PANELS. G Woodgrain £4°28
PYC/STEEL FOR SIDES. TOP AND G Woodgrain Sinclair driiled £4-53
BOTTOM. LOW COST. N 4. 7 13- £3:33

* Sge January issue for
all sizes. Send for free
leaflets and price list.

WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT
NORTHWOOD. MIDDX.. HA6 INN.
Telephone: Northwood 24941/26732. Telex 923231 WEST HYDE NTHWD



=g Y™ HURRY! STOGKS
knight-kits Yy

Due to huge purchase these superb U.S.A. construction kits can be offered at 259, —50%, off recommended list
prices. Absolutely complete with most detailed construction and operating books. Available from all branches
or by mail order for 37;p CARRIAGE AND PACKING on each kit. Two kits or more carr. free.

KG-620 44" VTVM KIT 4 NEW! SINCLAIR EQUIPMENT (Post I5p per order)
SPECIFICATIONS 7Z30—£3-95 PZ5—£4-25

Ranges: ¢-1-5-5-15-30-130-500- Response: - 1d&, 30Hz to
1,300 fill scale; with optional 3 Hz; - 3dB, 30Hz to 5 M Hz; 750—&£4-95 PZ6—£6-95

High-Voltage Probe,to 25000V .  with op!zounl H.r. Probe.

Accuracy: 3% Of full seate -0V NHE Stereo 60—&£8-75 PZ8—£525
eading COEOn £ o (b oo Package Price: 1 X PZ3, 1 x Stereo 60 & 2 x 23021880
Input Resistance: /1 megnhmy y MICROMATIC KIT—2£2-30
(! meg in probe) up to 1,5001°. Ranges: 0-1,000-10,000-100 000 MICROMATIC BUILT £2.75
©on-1.10-100. 5
Ranges  (rms):  0-15-5-05-  Chds (- 110-100-1.000 meq E.M.l. LOUDSPEAKERS (Post 30p per order)
(70 I;? ;0001 jayolvl lj;ull ) u?’{o . Quantity inquiries invited
1410,0 O oo o 149-420- Centre Scales: 10, 100, 1,000, Hi-Fi 13in % 8in eeramic maguet, 10,000 line, 10 watts R.M.S,
(il et L0-000 3100 houtchins JUa gy 20 watts peak, 3, 8 or 15 ohris—£1,60
. X eqol L A Ak, 9, S '
Decibals: — 10 to 465 in ; OIOE , o ditto with crossover and E.M.L. 2in hi-fi tweeter, 8 or 15 obms—22.40
ranges. Battery 11V size U2, ditto with flared parasitic tweeter cone, 3 or 8 ohms—£1.95

. £9.95 scembied Price £14 (RR Price €30, CAR AERIALS (Post I5p per order)
Quantity inquiries invited
. Wingtop 34in, chromed, triple extension, pivoted with 53in lend/pluv
KG-625 Deluxe 6in Vacuum Tube Voltmeter Kit (vatue £1-60)— 65p
Retractable lock-down, chromed, 44ins, 5 sections (with 2 kevs)
47in sereened lead and plug (value £2-45)— 85p
Rend 8.A.E. for iree sale list of special itemns

Recommended List Price £18-

Huge 6in Meter Scale@ Ranges: d.c. /-0~
1:5-5-15-50~150-500-1,500V  full scale.
@ Accuracy: -+39% of full seale reading
@Input Resistance: //MQ (o 1,500V
@Ranges: a.c. 0-15-5-15-30-150-500-
1,500V full scale. 0-12-11-£2-110-120-
1,400-4,200V Sull scale @ Accuracy:
+ 5% @ Frequency Resnonse: - IdB, 30H:
to 3MHz; -+ 3dB, 30}z to >.M/2@0hm-~
meter Ranges: 0-1,000-10,000 ohms;
%—1—10-—100d—1,000)19 @ Battery: 11V U,
ecommended List
Price £24-97} £12.60

Jason Introducing The New
_______ "“Delta” 10 watt Enclosure

Incorporating the !amous EMI 150 set consisting of a 13 x 8in.
bass unit with a high Sux ceramic magnet and a concentric
tweoter impedance 82 20 watt peak handling power (10 watts
RMS8) or 20 watts peak,

Heavy duty 16mm infinite baffle case in superb quality genuine
golden teak veneers with solid mahogany contrasting leading
edges. High quality foam loaded cloth fret. Acoustically
loaded “Jason” rotating badge in genuine gold leat for
horizontal or vertical operation. 8ize 18in. x 10in. x 10{in.
Woeight 181bs. A price break tkrough at only

Cnrr?lge otc. 50p lf'n:l!. £ | 2- 50 each

Carriage free in pairs.

WLEZ L « GAMMA” 20 WATT ENCLOSURE

As above but with super beavy duty bass unit with 3-6lb magnet in Magnadure II
material with 1-5in speech coil and super tweeter giving Irequency range ol
20-20,000 Hz, Standard 8() impedance in beautifully finished beavy teak veneers.
8ize 12} x 12 X 23in. 20 Watts RMS, 40 watts peak.

At a super keen price. Carriage and ins. 62ip. Carriage price in pairs £ I 9,50

Tune-up and trouble-shoot any car, perform
actual road tesis

IU's several testers in one...do all this

Bet Engine Idle and Automatic Trans-
mission 8bift Points@ Detect Condition of
Point Surlaces @Detect Distributor Wear
@Check Voltage and Current Regulators
@ Check Generators for both Current and
Voltage Ontput@Find Poor or Open Earth
Circuits @ Detect Variation in Dwell Angle.
Recommended  List  Pricc  £23-871:

'80 Asseinbled Price £22-05
WHY NOT BUY THE PAIR?

KG-371 Deluxe Solid-
State Timing Light

Derformance surpasses agsenbled waits
cosiing muck more

Helps 8¢t Ignition Timing@ Checks Synchronisation o! Double
Broaker Arms@Checks for Sticking Automatic Spark-Advance
Mechanism @ Checks Distributor Cam Wear @ Built-in d.c. Power
Supply @ Reliable Solid-8tate Circuit@® Your car gives More miles
per gallon; Improved performance; Greater reliability.
Recommended List Price £12-50. £9 95
Available Asgembled Only. "

PLI NTHS & COVERS tor Garrard (take all current

models except heavy transcription (lypes). Beantiful heavy solid perspex top with
“stereo” badge high quality base with solid wood sides machined ready for R/P deck to
drop in without any further work. Terrific value at only £3,45 complete.
Carr. and Insurance 37ip.

We offer you fully tensilised polyester/mylar and STANDARD LONG . DOUBLE TRIPLE
P.Vv.C. tapes of identical quality hi-fi, wide range 3in 150ft 12p 3in 2251t 13p 3in 300ft 20p 4in 9001t 65?
recording characteristica as top grade tapes. Quality 4in 300ft  22]p 4in 4501t 27p 4in 6001t 40p 5in 1,5001t21-12;
control manufacture. They are truly worth a few 5in 600ft 45p 5in 9001t &2ip 5in 1.2001t  75p Blin 2,400t 2170
more coppers than acetate, sub-standard, jeinted 51in 900ft 52p $§3iin 1,200ft 65p Biin 1,800it 95p 7in 3,6001t 22-40
or cheap imports. TRY ONE AND PROVE IT 7in 1,200ft 62!p 7in 1,800ft 92!p 7in 2,400it £1.35 QUADRUPLE
B e T T e 3in 6001t 42ip

Post free less 59 on three reels. Quality and Trade inquiries invited. NOTE. Large tape stocks at ail branches.

I 1 T S SV o Saurey
FLOG LIST NO 2 eecia
= Bargains

Elizabethan, Wharfedale, etc.

TEL‘HNIL‘A L

SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS
PERSONAL CALLERS Welcomed at * BRIGHTON _ﬁr.ﬁ"u;;;l;'sl Road

:;ranch'_e‘s 'I:|stedd tco right where tll‘\ere a;e

arge Hi-Fi an omponent stocks at the

keenest prices including T MOUT 150-15'2 F".“°"

R A D I ” G All Mail Orders Only to Arundel. * PORTS Road. Tel. 22034
% ARUNDEL 757%855ec" Sree % SOUTHAMPTON  T.iisesi™e*
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THAT LOOKS
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equipment you like. With no hustling.
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System |,

Amplifier

Output:

Frequency Response:
Inputs:

Controls:

Speakers:

Capacity:

Frequency Response:
Turntable:

System II,

Amplhifier

Output:

Frequency Response:
Inputs:

Controls:

Speakers:

Capacity:

Frequency Response:
Turntable:

System lIl.

Amplifier

Output:

Frequency Response:
Inputs:

Controls:

Speakers:

Turntable:

Practical Electronics

Price: £39-90

4 Watts per channel
50~10000 Hz.

Tuner, Ceramic Cartridge
Volume, Tone & Balance

6 Watts

40-16000 Hz.

Garrard 2025TC, Ceramic Cartridge,
Base and Cover

Matching AM/FM/FM Stereo Tuner

Price: £49-90

8 Watts per Channel

40-18000 Hz.

Tuner, Tape, Ceramic Cartridge
Volume, Bass, Treble and Balance

10 Watts
40-19000 Hz.
As system |.

Price: (A) £563-90 (B) £69-90

15 Watts per Channel

30-18000 Hz.

Tuner, Tape, Magnetic & Ceramic
Volume, Bass, Treble and Balance

As System il

System IIlA Garrard 2025TC,
Ceramic Cartndge, Base and Cover
System IiB Garrard SP.25 MK |lt,
Magnetic Cartridge, Base and Cover

April 1971

ROC ELECTRONICS LIMITED
193 EDGWARE BOAD LONDON W21ET
TELEPHONE: 01-7223 621

System (V. Price £79:90

Amplifier

Output: 20 Watts per Channel

Frequency Response’ 25-20000 Hz.

Inputs: Tuner, Tape Magnetic & Ceramic Cartridge
Controls: . 2Volume, Bass, Treble and Loudness
Speakers:

Capacity: 20 Watts

Frequency Response: 35-20000 Hz.

Turntable: Garrard SP.25 MKIll, Magnetic Cartridge,

Base and Cover
Matching AF/FM/FM Stereo Tuner: £36-00

System V.

Tuner Amplifier
Output:

Frequency Response:
Inputs:

Controls:

FM Sensitivty:

AM Sensitivity:
Speakers:

Capacity:

Frequency Response:

Turntable:
System VI,

Amplifier

Output:

Frequency Response:
Inputs:

Controls:

Speakers:
Capacity:
Frequency Response:

Turntable:

Price: £115:00

18 Watts per Channel

30-20000 Hz.

Tape & Magnetic Cartridge

2 Volume, Bass, Treble and Tuning
2:5 micro volts

100 micro volts

20 Watts
35-20000 Hz.

As System IV
Price: £182:00

30 Watts per Channel

20~30000 Hz.

Auxilliary, Magnetic & Ceramic
Cartridge

Volume, Bass, Treble, Balance,
Loudness and Monitor

30 Watts
35-20000 Hz.

Thorens TD150AB Magnetic
Cartridge, Base & Cover

267



DISCOSOUND

DISCO-AMP

D.J. DISCO-AMP

Designed specifically for use with discotheques and has many
exclusive features not normally found on P.A. amplifiers. The unit
will be of use to the professional D.J. as well as in clubs and mobile
discotheques.

A.complete Pre-fade listen (P.F.L.) cucing monitor section is
featured with separate input for headphones (cither stcreo or
mono) with an independent volume control for headphone
monitoring, and a P.F.L. switch, so that either turntable can be
monitored for accurate cueing up of records. A mic over-ride
switch is also added which cuts the music volume by half.
Specification: Output power 70 walis R.M.S. | db at 8 ohms.
Frequency response: 30-20,000 Hz + 3db. Harmonic distortion:
Less than | % at full output. Signal/noise ratio: Better than —65db.
Inputs: Mic | & 25 mV at 50 K ohms. Turntable | & 2 100 mV
at 1 meg ohm,

50 ohm or 600 ohm mic inputs may be ordered at estra cost.
Size: Front Panel 161in 7in. Cut out 15%in 6in. Fuses A.C.
15 amp (B.S.) mounted on back panel.

PRICE £85 inc. P. & P.

D.J. 102
DISCOTHEQUE
MIXER
PRE-AMPLIFIER

Consists of a 4 channel mixer cach with ils own volume control

and a complete P.F.L. monitoring system. Also features a mike

cut down switch. For use with amplifiers having tone controls but

not having the above facilities. Frequency response 20-20,000 Hz
2db. Distortion less than 1%, Signal to noise ratio better than
65db. Size 103in » 4in x 4in. Self powered.

PRICE £25 inc. P. & P.

D.J. 30L PSYCHEDELIC LIGH
CONTROL UNIT R

3 channel light contro! unit ®
that handles up to 1,000 Tt
watts per channel. Separate ; A

bass, middle and treble
controls for full frequency
separation.

Completely built and tested

PRICE £37.50 inc. P. & P.

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin
content, low
melting point,
60/40 alloy, 170 ft.

5 CORE SOLDER

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Economically packed for

g general electrical
~> and electronic
CEI¥ soldering. 75 ft.

i 18 gauge on

plastic reel. 22 gauge on
Recommended plastic reel.
retail price 75p Recommended

retail price 75p

A RANGE OF INVALUABLE FOR STRIPPING
SOLDERS IN HANDY | FLEX. THE NEW AUTOMATIC
DISPENSERS. OPENING BIB WIRE STRIPPER

AND CUTTER, easily
adjustable for all
standard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price 50p

REF. ALLOY SWG

4A  60/40 1B 15p *
Size5
i savbit 18 15p *
ted)

15 60/40 22 20p ¢

*Recommended Price

;&" From Electrical and Hardware shops. 1t unobtainable, writeto:

°£°, Multicore Solders Ltd., Hemel Hempstead, Herts.

or:full details of these-and all Discosound Prodlicts write directto

DISCOSOURND

122 BALLS POND ROAD, LONDON, N.1. Tel. 01-254 5779

Full money back guarantee if returned within 10 days
All Discosound Products are guaranteéd for12:months
Demonstrations given at any time

Selections from FELSTEAD ELECTRONICS' List

(8ent free for stamped addressed envelope to addrgss below)

Transistors, ete. ACI26121p. AF11515p, AF11615p. AI'117 20p. OAS 7ip. OALO 7ip. OAKY
7ip. 0A85 7.p. OC23 32!p. OU25 30p, U2 321D, 0C28 42!p, OC35 421p. OC44 14p. OC4D
12ip. OC71 12¢p. OCT2 12¢p. 75 12{p. OCSI 12!p. OC8ID 12ip. 0C82D 12ip. OC170
20p. OCI171 12}p vnore in list.  S.D.R. BY100 800piv 14p. 6 Amp series: BY213
300piv 20p. BY G00piv 25p.  BY211 900piv 30p. BY210 1200niv 35p. (Charges 61p
up to b1, paid for 12 and over.) Sub-Min. Transformers: QUTPUT (40 for 0072, ete.) 14p.
(Up to 6 81p). MULTIMETER. Our famons 20000 Q per \' £4-82} {15p). Detaila and
other in list. SOLDERING IRON. slim, niodern, British highespeed #17, all parts
replaceable, highest quality, full guarantee: £1 (10p). DIAMOND STYLII Replacc-
inents for B8R TCR LP, TC8/8, TCBLT/STE ‘OLLARO ‘0" RONETTE BF40LP:
GARRARD GC2, LP and GC8/LP: ACOS (P63 67, all at 40p (Bp) ACON CP73, (1PO1:
BSR ST4 (8T3, ST5), 8T8 (ST OTONE 8TA, 9T4, 0TAHC: PHILIPS AG3306.
3060 (3063, 3066, 3301, 3302, 330 al all a p (8p). All are of the very
higheat qual Double Diamond; ST4 (ST, ST3): ST10 (3TY, ST8): 0T A, $TAHC. 3306,
GP81 (For t > (P93, (1P04 cartridges): GPYINC for all GPOL-RC cartridges: All at £1-50
(8p). PICK-UP CARTRIDGES .All standard fitfings and stlyli. MONO GY67,2 76p
STIEREO-COMPATIBLE (MONO) CiPO1/SC (£1:05). NTEREO GP93 £1-27). STER EO
CERAMIC (P94 £1-92!, SONOTONIL STEREO 9TAHC (DIAL) £2.37.. GOLDRING
(1830 £4-87!. (:800 £8-50. (:800E £13-50. :¥00 SUPER E £19-50 (8!p alltypesor Reg.
Post 22ip). STYLII FOR ALL ABOVE TYPES. including GOLDRIN¢! available.
RECORDING TAPE. Still {he finest quality Mylar available: 8tandard 5" 600 it. 38p
537 900 {t. 50p 77 1,200 {t. 56p. LONG PLAY 5° 900 ft.50p 57" 1200 £t. 56p 77 1800 it, 80p
(74p on 57 and 517 9p on 77). MICROPHONES Crystal Mic 91, hand/desk Blp. MIC4
Curved metal handgrip £1. CM21 Grey hand/desk 521p. Stick '60° £1-02} CM70
“Pranet’” machined metal tapered stick 1ype with neck eord, adaptor to fit floar stands
£1-471 (Al 9p LAPEL (or hand) with elip 321p (8p)). A1l are fitted with leailv. Dyngmic.
Crean hand/iable MINY 77.p (9p) M810, 50K 0 for desk. tapered with base and slide-out
wlaptor £1-970 MS11. Similar, but fixed on swivel swan neck to switeh-fitted base
£2-92 (Either 15p). Type 209 Cardioid ball, 50K/600Q, omni-dic., buiit-in yol. eontrol,
onjoff switch, special lead, handle (as good as money ean buy) £8-30. DM160, Non-Dir.
Rall, 50K @, wwitch, cable, adaptor £3-87! (27!p cither). MICROPHONE INSERTS.
Dia., 1-75” OR 0-9” either size 271p (6p). EARPIECES with lead & win. jack plug (2:5 or
3o, state which) Magnetic 9p Cryatal (35 only) 24p.  (Up to 3 for 8p onany.) HEAD-
PHONES De Luxe STERFEOQ 8-16 ohts, £2:471. Same, fitted vol. eontrol each earpicce,
24-20. Both have lead and stereo jaek plug (171p).  HICH RES. 2000 o,  Adjustable
82)p (121p). SPEAKERS. 12" ROUND, fitted tweeter, 3 or 159 (state which) £1-87}
(274p) or for Sterco £4-25 pair, carr. paid. 217 3 OR 80 (state which) 37{p (8p).
EMI 13° x 8°. 3, 8B or 150 (state which) £2-12! (25p): with single tlared para. tweeter
vone 8 or 130 (state which) £2-27! (25p): with two tweeters and crorsover network 8 or
15 (state which) £3-75 (25p). VIBRATORS. Genuine Plessey 12V {-pin non-synch.
21U D4, 217 ex. ping 271p. Al 12V 4-pin, non-ayneh. 7/16ths. longer. 22.p 12V 7-pin
Synch. (128R7) 82ip (all types 6p per vibrator). CONNECTING WIRE. Packs of 4
eoils asstd. cols. ea. coil 3yds. Nolill core 14p (Bp). Flexible 18p (7ip). Super thin
for transistor wiring 16p (8p). PICK-UP WIRE. Super thin twin tlex. screened andd
shieathed 8p yd. (8p up to hyds.—over, free). RETRACTABLE Flex. Leads. (Curlies) 6ft,
phono plug ea. end 22ip. 12ft. 38p. 6it. phono plug/phono socket other end 25p 12ft.
421p (6p per lead, all types). BATTERY ELIMINATOR. 240a.c. input 3, 6, 7! and qv
d.c. output at 400 1A, two switches, leads, pilot light and universal adaptor for all trans.
appliances incl. all mukes cassette t'recorder and players £3'15 (24p). SEND S.AE. for
full free lists  Teleton and mmall 3W and 71W trans, amplifiers, Electrolyties, Vol.
Controls, all types of radio switches, car and portadble expanding aerials, Meters, Test
prods, all types of Brit, & Cont. standard and min. plugs and sockets, SDR’s, Thyristors,
croc. clips (various), terminals, ete, ete. and many “Special Offer’” lines at lowest possible
prices.

FELSTEAD ELECTRONICS (PE503)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE
Casl with order only. No(.0.D. or Caller Service. Charges (Min. 8p) in brackets after all
items.  Regret Orilers under 25p excluding postage unacceptable. .4 1. please for
inguiries or caunot be replied to.  Changes apply t.B. and Eire only. Qversead orders
welcomed (lists frec overaeax).
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Britains most popular kits..

Heathkit the beginner as well as the experienced mans first choice.
Want to know more . .. the unique Heathkit one-step-at-a-time construction manual is your guarantee
to kit building success. To see for yourself how easy it all is, simply order the manual for the model of your
choice (price only 10/- each). If you order a kit at a later date the manual price can be deducted. Your first
step is to send for the Free catalogue, yours for only the price of a postage price stamp.

Stereo Record Player Powerful Car Radio

‘SEVERN’ AM/FM Radio

Exciting Sound — Budget Price
Kit: K/SRP-1 - - £3250
Carr. 80 NP

Beautiful Looks — Luxury Sound
Kit: K/SEVERN -  £19.90
Carr. 50 NP

Heathkit Value—Powerful Output
Kit: K/CR-1 (sies2.) £13.80
Carr. 30 NP

30W Stereo Amplifier

Stereo Gram, Radio, Aux inputs
Kit: K/TSA-12 £36.00
(cab extra) Carr. 50 NP

Economy SW Receiver

World-wide Reception
| to 30 MHz plus 550-1620 KHz
Kit: K/GR-64 - . £2500
Carr. 50 NP

Stereo tuner/amplifier

tal ¢ ‘*"\s";;;@ G

P

One of todays best values
Kit: K/AR-14
(cab. Extra)

£59.00
Carr. 60 NP

Portable ‘VVM’

For Hobbyists — Householders
Kit: K/IM-17 - - £17.30
Carr. 30 NP

Ambassador Spea

Remarkable
sound
quality for
its price

ker

.

Kit: K/AMBASSADOR ~ £33.00
Carr. 80 NP

Auto Tune-up Meter

For D.LY. Car Mechanics
Kit: K/ID-29 - - £1580
Carr. 30 NP

= peyesy ANy more wonderful kits to choose from

[] Please send me FREE Catalogue

A Schiumberger Company INAME - i e monsnsions s oo 8 H S e e S5 e s o s s e e s e e e e o e o e
HEATH (Glos.) LTD. ADDRESS.........oooiiiioe . POST CODE...............
GLOUCESTER GL2 6EE Prices and specifications subject to alteration without notice 25/4/71
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y Adler Story:

Practical Electronics

April 1971

Once upon a time Gerry Adler
worked a 25 hour day making and selling
valve filament testers. And very efficient
they were too.

But at that time the Japanese could
make them for about half the price, and
sent Gerry one to prove it. It was as good
as the ones he was making, so he sold it.
And every other one he could get into
the country.

After a time Gerry decided to go
one step further. He designed some
electronic equipment and had it built to
his specification in Japan.Then he sold it
here under the brand name ‘Eagle’.
Nothing particularly remarkable about
that. But Gerry couldn’t stand the idea
of a barrier between him and his
manufacturers. So he went to Japan. He
poked his nose into all the electronics
factories to find out how the Japanese
worked.And when he got back he started
to learn Japanese, and to study their
history,culture and way of life. That way
he had fewer communication problems
and could get what he wanted.

That’s what matters to Gerry.He's
very fussy about what goes out under the
Eagle banner.Because Eagle aren’t in the
filament testing business any more. They
make just about everything electronic:
amplifiers, test equipment, PA systems,
intercoms, old uncle substation and all.
Eagle is now twelve years old, and has
opened offices in New York, Tokyo and
Brussels.

This isn’t just so much chest
expansion on Gerry’s part. He puts his
money where his mouth is. If you think
one of his products is not as good as a
rival’s, or it’s faulty, or it’s not all it
should be, Gerry wants to know.

So write to him personally. He’ll
do something about it. He wants to make
sure the Gerry Adler story has a happy
ending. .z

Eagle International

we don’t stand still.

Coptic Street, London WC1A 1NR.
Telephone 01-636 0961
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NEW FROM TRS

This money saving

STEREO 8 + 8 AMPLIFIER

in a new PRE-ASSEMBLED MODULAR PRESENTATION

A new ption in dul bly which makes construction @® Frequenc resp.: S0Hz-
even easier then ever and results even better. Two pre-amp 16kHz +3dB.

and two power amp modules, factory built, tested and guaranteed L4 :.:5:‘; :2401,1\0,'_"\, per P.U,
by a world famous maker come to you ready mounted with @ Output: ' 8W per channel,

mains power unit on chassis forming part of the attractive TRS
A generous

cabinet which simply need wiring for immediate use.

RMS into 3-50. Slightly less
per 8-150 speakers,
@ Recordand playback facilities

8 watt RMS output per channel into 3-5 ohms is assured. Cabinet @ Bass/Treble/Volume/Balance

with aluminium front, charcoal grey top and wood sides measures

12in x 84in x23in. Very attractive appearance.

Hnput/On-off controls.
@ Extra easy to.install.

tthay = i

Strsgp i .':

Complete kit assembled ready to wire up
with mains lead and instructions, Un-
surpassed value at only

£17-50

Carriage and packing 38p in U.K,
Descriptive leaflet on request

COMPONENTS CORNER

VYNAIR speaker and cabinet covering by ICI.
Send 5p for samples—refundable on purchase.
12¢p per sq.ft. £1.38 per yd. 48in wide.

BONDACOUST speaker wadding lin thick,
18in wide, per yard 42¢p.

VEROBOARD in all latest sizes and forms.
inc. 24inx 3%in, 16p; 24inx 5in or 3%in x 3in,
23p; 33in x 5in, 26p; 17in x 3%in, 75p.

VOLUME CONTROLS. Long spindles all
values 5Kohms to 2meg., log or lin., less switch
17¢p; with switch 25p.

Twin ganged stereo, 5K to 2meg. less switch,
48p; with switch 00K to 2Zmeg. 52p.

STEREO BALANCE CONTROLS. Llog/
Anti-log 5K, 10K, &, | or 2meg., 55p.

RESISTORS, CAPACITORS, WIRE, etc.,
etc.

MORE AMPLIFIERS FROM TRS

MULLARD VALVE AMPLIFIERS
§-10 basic kit (mono) £10:99. Carr. 28p.
2 valve mono pre-amp basic kit for above
£7-65. Carr. 28p.
4I(33-I0 stereo amplifier kit £18-99. Carr.
63p.

TRS 50 WATT VALVE AMPLIFIER
A ruggedly built unit in ventilated steel
case with carrying handles: size 12inX
8inx 8in. Two input channels mixable
(10mV and 150mV) bass and treble controls.
EL. 34’s output (mono) in push-pull, with
fixed bias. Excellent for P.A., musical
group work,etc. Brand newand guaranteed
£30. Carriage 75p.

FOR YOUR STEREO 8--8
OR OTHER HI-FI SYSTEMS

Plinth and motor assembly comprising modern

- style teak finished plinth cut to take famous

Garrard AT6 auto/single playing unit wired for

Bineh and AT tovs corvridne " 21326

(Carr. and packing 53p). ¢ £ I 2' 50
SPECIAL CARTRIDGE OFFER TO
PURCHASERS OF ABOVE ONLY

Acos stereo 6P93-1 (sapphire) £1.25,
s HC (di d) €1

AD96K (Mag., diamond) £3,50,
Various magnetic types from £3-50.

TRS SPEAKER BARGAIN
Ready now — SPEAKER AND CABINET
ASSEMBLY comprising
8” unit (4 ohms) and easy to put to’e!her flat-
pack cabinet ported and lined, size 187 x 127 x 9,
£5:30 (Carr. 40p).

: RADIO COMPONENT SPECIALISTS
T R 70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
Tel o I '654 2|88 Sacs. O&eara:l-l_d'a: m. Thornton Heach Sen. (S.R.)

Almost next to

Vary the strength
of your Ilghﬂng witha

IMMAS

%

———

Bt m=

The DIMMASWITCH is an attraccive and effic-
ient dimmer unit which fics in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. The bright chrome control knob activates
an on-off switch and controls 40-600 watts of
all lights except fluorescents at mains voltages
from 200-250 V, 50 Hz. The DIMMASWITCH
has buile-in radio interference suppression.
Price: £3-20 plus 74p post and packing. Kit
Form: £2-70 plus 74p post and packing. Please
send CW.0. to:—

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CHt 2AH Tel: 0244-25883
As supplled to H.M. Government Departments,

Hospitais, Local Authorities. etc.
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NEW RANGE U.H.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting .Arrays, 7 clement, 45-
11 element, 52.6; 14 element, 60, -5 18 element 70 -
Wall \lounung with Cranked Arm, 7
element, 65 -: 11 element; 73,-; 14 eleme 6
18 element, 90 -. Chimney Mounting Array~
Complete, 7element. 80,-; 11 element, 87,6; 14
element, 95,-; 18 element, 105, -. Complete assemhly
instructions with every aerial. Low Loss Co-
axtal Cabie, 18 yd. King Tclebooste
Labgear U‘H.F‘ Boosters from 75 -. Belling Lee
“ Concord * all Band V.HF. UHF. mamns
operated pre-amp £7.10.0. State clearly channel
number required on all orders. p.p. Aerials 8-
Accessories 3 -. C.W.0. or C.O.D.

BBC. ITV. FM AERIALS

B.B.C. (Band 1). Loft,
Wall §, D, 32,6, ""H" array, 60
LTV, (Band 3). 5 ele

loft array, 43,-. 7 element,
Wall mounting 5 element, 65
Combmed BBC ITV loft 1 + 5
35 -, 1 + 7, 67,6, Walimounting
1+ 5. 776, Chimnev mounting
1+ 5, 90,-. Pre-amps from 75 -,

Combined BBCI ITV
BBC2 Aerials, 14+5+9,
N0/ - 14+ 54 14,90 -1+ 7 +
14, 100 -, Available loft only.

F.M. Radlo Loft $ D, 19.6. ** H ", 38 6. 3 element

TATION INTERCOM

Solve your communicas

tion problems with this
4-8tation Transistor Intercom system (1 master and
8 Subs), iu de-luxe plastic cabinets for desk or wall
mounting. Calljtalk/listen from Master to S8ubs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Bchools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 40p.
MAINS INTERCOM
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communlcation.
On/off switch and volume eontrol with lock system.
Price £12-95. P. & P. 50p extra.

INTERCOM /BABY ALARM

£3-15

Same as 4-Station Intercomn for two-way instant
tion. ILieal as Baby Alarm and Door

array, 57,6, Standard co-axial cable, I - yd. Coax
plugs, 1'8, Outlet boxes, 6 -. Diplexer crossover
boxes. 17 6. p.p. Aerials, N -; accessories, 3/-.
C.W.0. or C.0.D.'(min, C.O.D. charge 3,6.) 1 - for
fully illustrated Lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY
K.V.A. ELECTRONIGS (Dept. P.E)
40-4! Monarch Parade

London Road, Mitcham, Surrey
01-648 4884

Phone. Complete with 66ft. connecting wire.
Battery 12p. P. & P. 25p.

£2-98

‘Why not booat
business  effi-
clency with this mclex‘lble De-Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
oft swltch, Volume control, Battery 12p extra. P. & P.
18p. Full price refunded if not satisfled in 7 days.
WEST LONDON DIRECT SUPPLIES (PE/4)
169 KENSINGTON HIGH STREET, LONDON, W.8
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TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

————

- o

NEW.’ roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wive 1, Mediun Wave 2, Long Wave, &.W.]
and Trawler Band. Built-in ferrite rod acrial jor Medium and Long Waves. 4 section 24in.
retractable chrome plated telescopie aerial for Short Waves for maximum performance.
Push-pull output using 600Mw type transistors. socket for car neri Tape record socket.
Selectivity switeh, Nwitched c.vrluccc soeket complete with earpicee for private listening. 8 tran-
sistors plus 3 diodes.  Pamous make 7 din speaker.  Mir spaced ganged tuning condenser. On/off
switch volume control.  Wive chanze switeh and tuning control.  Attractive case in rich chestnut
shade with gold blocking. Size T din approx. 8y to follow instructions and diagranm
make the Roamer Eight a pleasurc to build. Parts priee list and casy build plans 25p (5/-) (FREE
with parts).

SW.L 8w

P. & P. Overseas
Total building costs £6 '98 38p (7/7) P &P
(£6.19.7) p (17/-)

B - =

roamer seven
mk IV

NEW!

transeight
SIX WAVEBAND

7 FULLY TUNABLE WAVE-

BANDS -M.W.I w2 o LW, PORTABLE WITH
8.W.1, Bw and Trawler q

Band.  Extra Medium waveband 3in. SPEAKER
provides easicr tuning of Radio Attractive case in black with

Luxembourg, ete. Built in ferrite red grille and black knobs and

rod aerial for Medium and Long dial with spun brass
Waves, Retractable 4 section 24in inserts. Rize 9 5} 2%in.
@ chrome plateid telescopic aerial for appros. Tunable en Medium and Long

peak Short Wave listening. Socket
for Car Aerial.  Powerful push -pull output.
and two diodes ineluding Micro-Alloy T V. Trausistors.  Fanous muke

7 . din P speaker.  Air spaced ganged tuning condenscr.  Velume omoft vontrol,
wave change switches und tuning control.  Attractive case with carrying handle.  Size
f 7 Easy to follow instructions and diagrams make the Roamer 7 a

T din approx.
pleasure to buiid.  Parta price list aml casy tmikl plans 15p (3/+) (FRER with parts).

Waves. J Short Wavea and Trawler Hand.
Sensitive ferrite rod aerial for M.W. and L.W. Tclescopic aerial for Short Waves.
8 improved type transistors plus 3 diodes. Push-pull output. Battery cconomiser
switeh for extended battery life. Ample power to drive a larger apeaker. Parts
prire list and easy build plans 25p (5/-) (FREE with parte)

7 transistors

Total building costs
£4 .48 P. & P.

28p (5/7)
(£4.9.7)

Overseas P, & P, 65p (13/-)

Total building costs

£ 5 9 8 P. & P. ersonal Earpicec with plug and switched suchet
a

38p (7/7) tor private listening, 30p (6/+) extra.
(€5.19.7)

Overseas P. & P. 85p (17/-)

Euarpicce with plug and switched ruchet
for private listening, 30p (6/-) extra.

pocket five

B MEDIUM WAVE, LONG WAVE
£ AND TRAWLER BAND
fi PORTABLE

WITH SPEAKER

Attractive black and gold case. Nize 4! x 11 x
31in. Tunable over both Medium and Long \V'\\es
with extended M.W. hand for casier tuning of

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Total building costs

Tuxembourg, ete stages -5 transistors and » Attractive case with 't"lﬂl'eﬂker grille.  Size 64
diodes, supe;sensi(i s ferrite rod acrial, fine touc (] P.&P. 4lin © 1}in. 7 stages 5 transietors and 2 dmdes, P.&P. §
moving coil speaker. Easy build pkns and parts 18p(3/7) ferrite rod acri “"““" condenser, volwne control, 19p (3/9)§

Total building costs

fine tone moving coll spcal\cr build plana and
gﬂts price list 8p (1/7) (FREE with parts). (£2.7.7)

arpiece with plug and switched socket for
private listening. 30p (6/-) extra. Overseas P. & P.50p (10/-)

RADIO EXCHANGE LTD

61a, HIGH STREET, BEDFORD. Tel. 0234 52367

| enclose £ please send items marked

‘ ROAMER EIGHT [ | ROAMER SEVEN []
TRANSEIGHT O POCKET FIVE

price liet 8p (1/7) (FREF with parts).
Earpiece with plug and switched sochet for privite
| listening, 30p (fi/-) extra.

IMPROVED MODEL

roamer six
SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive black case with red gritle and blach
knobs and dial with spun brass inserte. Size 9.5}
23in. approx. Tunable on Medium and Long Wave
iwo Short Waves, Trawler Bund plus an extra M.
bLand for easier tuning of Luxcmbouryg, ete. \ensm\c

(£1.4.7)
Overseas P. & P, 50p (10/-)

§

9,

Total building costs

Practical Electronics

ferrite rod aerial and latest telescopic aerial for
Short Waves. Improved circuit. 8 stages—6 trun-
sistors and 2 diodes including Micro-Alloy R.F.
Transistors, cte. Easy build plans and parts
price list 10p (2/-) (FREE with parts).

Earpiece with plug and switched socket for privite
tistening, 30p (6/-) extra.

£3-98::0

(£3.19.7)
Overseas P. & P, 65p (13/-)

* Callers side entrance Barratts Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

April 1971
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|
TRANSONA FIVE [ ROAMER SIX |
Parts price list and plans for
Name . I
Address
|



YATES ELECTRONICS

FLITWICK LTD

RESISTORS
4W lIskra high stability carbon film—very low noise capless con-
struction. ‘}W Mullard CR25 carbon film — very small body size

7-5 x 2:5mm. 4W Erie wire wound.
Power Valves Price
watts  Tolerance Range available 1-99 100+
4 5% 47Q-2-2MQ E24 1-0p 07p
4 10% 3-3IMQO-10MQ El2 1-0p 0-7p
I 10% 1Q-3-9Q El2 1:0p 0-7p
t 5% 470-1MQ El2 1.0p 0.7p
4 10% 1Q-10€2 ElI2 Tip 74p
Quantity price applies for any selection. lIgnere fractions on total
order.

DEVELOPMENT PACK

0-5 watt 5% Iskra resistors 5 off each value 47€} to 1MQ.
‘E12 pack 325 resistors £2:20.

E24 pack 650 resistors £4:20.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V : 0-001uF, 0-0015.F, 0-0022F, 0-0033uF, 0-0047,:F, 24p. 0-0068.F,
0-01uF, 0-0154F, 0-022,F, 0-033uF, 3p. 0-047.F, 0-068uF, O-1uF, 4p.
0-15u4F, 6p. 0-22uF, T4p. 0:33uF, I1p. 0-47uF, 13p.

160V : 0-014F, 0-0154F, 0-0224F, 0-0331F, 0-047uF, 0-068F, 3p. O |uF,
?'lS/lF, 0:224F, 4p. 0-33;F, 6p. 0-47uF, T4p. 0-68uF, llp. |-0uF,
24p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-0luF, 0-0151F, 0-:0224F, 3p.  0:0334F, 0-047xF,
0-068uF, 34p. O |uF, 4p. 0-15uF, 0-22uF, S5p. 0-33uF, 64p. 0-47xF,
84p. 0-68uF, llp. 1-0xF, 13p.

MYLAR FILM CAPACITORS
100V: 0-001;¢F, 0-002F, 0-005.F, 0-01xF, 0-02«F, 24p. 0-04xF, 0-054F,
0-0684F, 0-1 uF, 34p.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, 100pF to |-0xF, £2.90.

ELECTROLYTIC CAPACITORS—One Price—5p Each

Mullard C426 series (uF/V): 25/6-4, 50/6-4, 100/6-4, 200/6-4, 320/6-4,
16/10, 32/10, 64/10, 125/10, 200/10, 10/16, 20/16, 40/16, 80/16, 125/16,
6-4/25, 12-5/25, 25/25, 50/25, 80/25, 4/40, 8/40, 16/40, 32/40, 50/40,
2:5/64, 5/64, 10/64, 32/64.
Miniature P.C. mounting (;F/V): 10/12, 50/12, 100/12, 200/12, 5/25,
10/25, 25/25, 100/25.

POTENTIOMETERS
Carbon track 5k} to IMQ, log or linear (log W, lin {W).
Single, 124p. Dual gang (stereo), 40p.

SKELETON PRESET POTENTIOMETERS
Linear: 100,250,500(2and decades to 5SM(). Horizontal or vertical P.C.
mounting (O-1 matrix).

Sub-miniature 0-1 watt, 4p each. Miniature 0-25 watt, 5p each.

fend §p for New Comprehensive I.C, and Bemiconductor price list (24 pages)

INTEGRATED CIRCUITS

NEW LOW PRICES « FULLY GUARANTEED

RCA 4p | MOTOROLA 1-9 10 25
Catwos 180 P Yn e g
3005 1-20 | MC708G 0-91 076  TAA24L 1-8;
24
7 265 | MC724P 086 0853 241 425
11 0-75 | MC788P 082§ 0-89 243 1-50
12 0:90 | MC789P 086 0554 263 0773
H 1-05 ﬁgsor ‘1):: 1-084 293 0-97}
H 0-85: 300 1
18 0-85 | MC799P 0-66 o-u‘ 310 1-;:
18A 110 | MCI303L 270 225 330 0724
18 0-86 | MC1304P 3-60 3-00 350 175
20 1-30 | MC838P 549 4574 435 147}
B g
: i 5 . 287 522 360
22 1-30 | MCI709CG 085 04923 330 495
gg %33 Data sheets 0-12} extra 811 445
284 075 | FAIRCHILD | TaDioo  Lo7t
288 1-05 -5 611 124 50+ | 3AD110 1.97¢
29 0-90 2p. 2p 2p £p y H
294 1.“]Lsoo 0424 040 037} 034  MULLARD DTL
30 140 | LO14 0484 040 037} 034 £p
3 195 | L923 0424 040  0-87% FCH101 0-874
36 0.75. 702C 112 106 097} 085 | FCH121 1.05
38 085 709C 060 057} 055 052}  FCH201 1324
u 110 | 710C 075 0-67i 062: 055  FCH231 1-50
@ 110 | 71IC 075 0-67. 062! 055 | FCII01 182
43 1.40 | 716C 280 2:50 FCJ111 1-65
u 120 | 741C 097F 092 085 075 | ¥Ca201 180
" 1-25 N_B,TOQCandT410T0-50A'D1L,packagc';g‘{fl‘oll ﬂ?‘
i B L ., | YULLARDTIL  FCyiol  10s°
8 205 o ; 3 17 PLESSEY tp
: ANT400N  0-25 FJH101 087
i 10| sN7a0IN oe6  Faul>r  oB7i | SLa03A - 23
: N 0 2 '87i | 8L70IC 1-00
oy L3 SN7409N 085 FJHI41 087} e
3 18 aniwaN o0#5  ryHiel o0s7p | BLI0XC 1100
‘5’3 050 BN7404N 025 FJH171 081 GENERAL
Bt 110 SN7400N  0-25 FJH221  0-87! ELECTRIC fp
35 240 BN7410N 025 FJJj1om 137} PA222 4371
59 1.65 8N7413N 025 FJJ121 1-87! PA230 112}
ol 130 | SN7420X 025 FIJ141 3121  PA234 107}
BN7441N  1-00 FJJ1o1 187) PA237 1-87!
SN7490N  1-00 FJJ251 312}  PA246 2.2}
AN72709N 0-87; FJY10l 080 PA424 2-25
Post & Packing 10p per order,
TELEEHIONE A. MARSHALL & SONS LTD. TE.Ex
01-452 0161 . e 1142

28 CRICKLEWOOD BROADWAY, LONDON, N.W.2
THURSDAY 9-1
SEE OUR MAIN ADVERTISEMENT ON PAGE 303 FOR SEMICONDUCTORS

CALLERS WEL!

COME 9-5.30

SATURDAY 9-5

Simple

SEMICONDUCTORS
ACI26 I5p BFY52 224p ocs| 15p 2N3055 72p
ACI27 I5p BSY56  30p oCs2 15p 2N3702 I5p
ACIl28 I5p BSX2l 25p ORPI2 473p 2N3703 l4p
ADI40 40p BY 124 Tip IN400 | Tip 2N3704 [74p
AFIIS 17ip BYZIO 30p IN4002 10p 2N3705 I5p
AF117 174p BYZI3 20 IN4003 Ilp 2N3706 12p
BCIO7 ldp OAB85 7ip  IN4004 124p  2N3707 |I8ip
BCI08 10p QA9 Tip IN4005 l4p 2N3708 lop
BCI09 l0p OA202 Tip IN4006 15p 2N3709 (lp
BFYS50 22p [olev]] 15p IN4007 16p 2N3710 i2p
BFYS5I 19p oc72 15p 2N2926 Ilp 2N371)  14p
ZENER DIODES
400mW 5% 3-3V to 30V, 174{p.
VEROBOARD
(3] 015 015 0l
24 - 33 22p 16p 17 x 3% (plain) 52ip -
2§ x5 24p 24p 17 x 24 (plain) 374p —
33 x 33 24p 24p 24 x 5 (plain) 174p -
32 <5 27p 27p 24 x 3% (plain) ISp —
17 x 24 75p 57ip Pininsertion tool 47ip 47{p
17 x 3% 100p 75p Spot face cutter  3T4p 37ip
17 5 (plain) 75p Pkt. 36 pins 15p 15p
ROTARY SWITCHES
2P2W, IPI12W, 2P6W, 3P4V, 4P3W, 22{p.
PLUGS AND SOCKETS
Standard #in screened 174p 2-5mm insulated 719
Standard {in insulated 14p 3-5mm insulated Tip
Stereo  fin screened 35p 3-5mm screened 124p
Standard fin socket 15p 2-5mm socket Tip
Stereo  {in socket 174p 3-5mm socket Tip

BRUSHED ALUMINIUM PANELS
127 X 6" = 25p; 127 x 24" = 10p; 9" x 2" = Tp.

C.W.0. please. Post and packing, please add 74p to orders under £2.
Data sheets are available for most of the components listed, and will be
sent free on reguest.

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD

o-it-yourself
Stereo e

¥
The book that ;‘_.‘_‘-__' P

tells how to build
a stereo system, "
with only a screw-
driver and no
knowledge of elec-
tronics. At only 25p it’
just right for the D.I.Y.
enthusiast. From your
local Audio dealer or post this
coupon with a 25p postal order to:

MU“ard UNI LEX '?w%af«{lgx?kl&r%?aﬂ/%ddx.

Name

Address

Rl
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TRANSISTORISED
TWO-WAY TELEPHONE

INTERCOM
Operative over amazingly
long distances. Separate call

and press to talk buttons,
2-wire connection. 1000's of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries anil
wall brackets.

£2697). P.& P.17)p.

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
Sensitivity 100m 3/v. Measuree AC/DC
Voltages 12mV to 1,200v. AC/DC Current
129A to 1.2 Amp. Resistance 12 ohm to
120 mQ HF, VHF, UHF, Voitage with
multiplier 4v to 400v up to 50 Mc/s, 40mV to
4V up to 1,000 Mc/a. Offered in perfect
condition. #85 each. Carr. 50p.

CRYSTAL CALIBRATORS No. I0
Small portable crystal
controlled wavemcter.
Bize 7* % 71" x 4", Fre-
quency range 500 Kc/s.
10 Mc/a (up to 30 Mc/s
on harmonics), Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C.

0.3A. Excellent con-
dition. £3-47}. Carr.
37y,

B.C. 221 FREQUENCY METERS
latest release 125kHz to 20MHz. Excellent
condition. Fully tested and checked and
coniplete with calibrator charts.

-§0 each. Carr. 50p.

AM/FM SIGNAL GENERATORS

Oscillator Test No.
2. A high quality
precislon inetru-
ment made for the
minlstry by Airmec.

Frequency cover-
age 20-80Mc/s. AM
C.W./FM. Incor-

porates prcclslou dial, level meter, precision
attenuator lpV-lOOmV Operation from

12V d.c. or 0/110/200/250V a.c. Bize
12 x 8} « 9in. Supplied in brand new
condition complete with all connectors
fully tested. 248. Carr, £1.
AVO CT.38 ELECTRONIC
MULTI ERS

High quality 97 r'mge mstrument which
measures a.c. aml d.c. Voltage. Current,
Reststance amd Power Qutput Ranges d.c.
volta 250mV-10,000V (10 meg2-110 meg}
input). D.c. current 10uA-25A. Ohms.
0-1,000 meg} i.c. volt 100mV-250V (with
R.¥. measuring head up to 250MHz) a.c.
current 104A-25A, Power output 50 miero-
watts-5 watts. Operation 0/110/200/250V a.c.
Supplied in perfect condition complete mth
clrcuit jead and R.F. probe. 225, Carr. 75p.

ADMIRALTY 62B RECEIVERS
High quality 10 valve
receiver manufactured by
Murphy. Coverage in &5
| bands 150-300 Kcfs; 560
Ke/s-1-5  Mc/s;  3-9-30-5
Kc/s. LF. 500/KHz. In-
corporatcs 2 R.F. and 3I.F.
stages, bandpass filter,
uoise limiter, crystal con-
trolled B.F.0. calibrator
Built-in speaker, output for
phones. Operation 150/230V  a.c. Size
18} :. 13} ~< 16in. Welght 1141b. Offered
in good working condition. 22850, Carr.
£1-50. With circuit diagramms. Also avaliable
B41 L.F. version of above. 153KHz-700Hz.
$17-50. Carr. £1-50.

T0-2 PORTABLE OSCILLOSCOPE
A general purpose low
cost ecomomy oscillo-
scope for everyday use.
Bandwidth
Input
imp. 2 meg} 25 P.F.
Illuminated scale. 2in.
tube. 115 = 0 .
230mnt. Weight 8lb.
220/240 V a.c. Bupplied
brand new with hand-
book. $22-50. Carr. 50p.

T0-3 PORTABLE OSCILLOSCOPE
2in tube. Y amp. Sensiti-
=] vity 0 1V p-p/CM. Band-
width  1-5  cps-1-3MHz,
Input Imp. 2 megd 25pF
amp. sensitivity 0-9V
p-p/CM. Bandwidth 1-3cps
~800KHz. Input imp,
meg {3 20pF. Time bas
J ranges 10 c¢ps—300KH;
8ynchronization. Internal
external, Illuminated scale 140 x 215 x 330
mm. Weight 1511b220/240V. A.C. Supplied
brand new with handbook. £87-80, Carr, 50p. *

LK. output, etc.
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USED

EXTENSIVELY

BY

INDUSTRY, GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
® LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN
STOCK @ OTHER RANGES TO ORDER

SOUA ...
ao-o-.,o,n
1002 4

lOOOlOOu\ 9326

NEW

355
Shsn

SEW?’’
CLEAR PLASTIC METERS BAKELITE PANEL METERS

TYPE SW. 100
100 x 80 mm

DESIGNS

TYPE S-80
|80 mm square fronts
J0uA ...
50-0-30u A
100, o

100-0-100,

200ud ...

ImA ...,
| 20V de. ..

S0V dee. ..
i 300V d.c.

‘“SEW' CLEAR PLASTIC METERS

Type MR.85P, uin - 4%in tronts.

£2-60
22-60
£2-60
2260
22:60
£2:60
22:60
£2-60
£2-60
22:60
£2-60
22-60
£2-60
£2-87,
23-60
22-80
£2-60
2260
£2-60
2260
Type MR.52P, 2in nmre fronts.
£3-10 £2-00
22-60 £2-00
22-60 22-00
£2-87) 22-00
£2-25 22-00
£2-00
22-00 2210
£2:00 £3-10
£2:00 £2:00
2200 2200
42,00 £2:00
K .. 2200
SA T 200 £2-00
10V dee. .. 2200 | 30A a.c.® £2:00
Type MR.65P. 81in « 8}in fronts,
23-873 | 20V d.c 2210
2278 | s0v d 22-10
. 2275 | 150V ¢ 22-10
£2:60 | 300V dee. - 2210
. 2260 | 13V a.c. 22-10
2287} | 50V ac. .. £210
22-10 | 130V a.c. 22-10
22:10 | 300V a.c. 2210
£2-10 | 300V a.c. 2210
22-10 | 8 Meter
2210 ImA 22-37,
2210 | YU meter 23:37)
. 2210 %10
£2-10 2210
£22-10 22-10
£22-10 2210
2210 2210
22-10 H
£2-10
£2-10
287, 2210
2210 22-10
v l| c £2-10 | 304 a.c.* 22-10
*MOVING IRON —
ALLOTHERS MOVING COIL
Please add postage
1Y "
SEW EDUCATIONAL
METERS
Type ED.107, Bize
overall 100mm x

90mm x 108mm,

A new range of high
quality movlng coil
ingtruments  ideal
for school experi-
ments and other
bench applications.
3" mlrror scale, The

meter movement is easlly accessible to

demonstrate internal working.

Available

in the following ranges:

£4.50

£4.

23.97
50-0-504A  £4.25
1-0-3mA 23.97
1A d.e £3.97
54 d.e £3.97
10V &, £3-97

Dual rnn o
600mA/5Ad <. M 25

5V/50V d.c.

Triple range
LinA/10mA/
100mA . ...

Type MR.38P, 1 21/82111 square honu

10mA
J0mA
100mA

1-37
‘37
-37
-87
-87
-87
-37
-37
-37
-37
-37
37
-37
-87
-87%.
-37
1mA .. $160
100mA £1- 87' VU meter 2210
Type MR.45P. 2in square ronts.
SOuA . 2225 | 10V de. .. £1-50
.10 0 .)0;4\ 92 10 20V dee. .. H
A 50V d.e. ..
100 0- 100;1\ ll 87} 300V d.c.
00;4;\ 218 15V a.c.
3004, 11'00 300V a.c.
500 0 .;OOu,A | tel
ImA 1
SmA !
10mA g
S0mA -850 d
100mA g
500mA - AL50)
q £1-50
£1-50  30A a.c.* £1-50
“SEW " BAKELITE
PANEL METERS
Type MR.65 3}in square fronts.
500mA £1-76
I 1A .. A
’ ks B
217
".)uA £3-50 p
50 . £22-87} g
.;0 0-.;0;1—\ £22-26 A
100, £22-25 3
100-04100%\ 2225 :
G00uA ... £210 £1-
ImA .... 2175 g
1-0-1mA .. 2175 d
JmA £1-7 g
2310

VU meter

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
220, Carr.70p.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A  new portable
bridge offering ex-
celient range and
accuracy at low
cost. Ranges: R.
10-11-1 meg )
] Rnnges £1%.
. H - 11

+11
Ranges 129, ’l'URNS RATIO 1:1/1000-
1:11100. 6 Ranges - 1%. Bridge voltage at
1,000 cps. Operated !rom 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case. 8ize 7§ xJ X 2in. 220, P. & P.25p.

COSSOR 1049 DOUBLE BEAM OSCILLO-
SCOPES, D.c. coupled. Band width 1ke/s.
Perfect order. £25. Carr. £

TE-18A ‘l'rlnllltollnd
Signal Generator. 5 ranges
00 kHz-30 mHz. An
inexpenslve instrument
for the handyman. Oper-
ateson 9v battery, Wide,
to read scale.
modulation,
5320} x31§. Complete
with instructions and
leads. $£797} & P.
20p.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kc/s on 2 ranges. Output
50003 or §k{l. Operation 200/250V, A.C.
Supplied in perfect order. £12-50. Carr. 30p.
MARCONI TF885 VIDEO OSCILLATORS.
0-5MHz. Bine 8quare Wave. £45. Carr. £1.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

291" 2,000 mid

ohtns-200
me[ohml Also
checks impe-
dance, turns
ratio, insula-
tion,  200/260V

ac.
Brand New £17-50
Carr, 37},

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne  frequency  meter
covering 1:7-8 Mc/s.
Operation on 6V d.c.
Ideal for amateur use.
Available in good used con-
ditton. #5-97}. Carr. 37}p.
or brand new. 2797,
Carr, 37}p.

MARCONI T¥195M BEAT PREQUENCY
OSCILLATORS. 0-40KHz. 220, Carr. £1-50.

Latest

Qur iatest edition giving fuil detaile of a
comprehensive range of HI-FIEQUIPMENT
COMPONENTS, TERT EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p (10/-).

248 pages, fully illustrated and detailing
thousands of itcms at bargain prices.

EDGWISE METERS

ROAMPERES

PE,70 8 17/8%2in<1 15/32in<2]in deep.
50 A,,O““ ‘ﬁgo 500ur . ... 5280
50-0-501A 87} 371
1004 Pred 871 1mA. A 4 877
100-0- 100“\ 1278 300V ac.  £237;
2004 227 YU meter.. £3-25

—~  SEND
NOW—
Wi-Fidelity, ONLY
‘m"‘.n‘:“
Ttaupment 374p
P. & P.
10p

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages
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TRANSISTORS
IN914 7pjAC187  30p|BY100
IN4001 8p(AC188  80p|BY124
IN4002 9plACY17  30p/BY126
IN4003  10p|ACY18  25p|BY127
IN4004 -10pACY19  25p/BYZ10
IN4005  12p|ACY20  22p|BYZ11
IN4 16p{ACY21  22p|BYZ12
IN4007  20plACY22  17p(BYZ13
IN4148 7p|ACY28  17p|MJ480
IN5054  22p]ACY40  15p|MJ481
2G301 20p| AD140 MPF102
2G302 22p|AD149  50p/MPF103
2G303 25p|AD161  87p|MPF104
2G306 30pAD162  87p|MPF105
2G308 30p|AF114  26p|NKT213
2G:309 30p|AF115  25p|NKT214
2G371 22p/AF116  26p|NKT216
2G374 27p|AF117  26p|NKT217
2G381 25p(AF118  B2p|NKT224
2N696 17p/AF119  20p|NKT241
2N697 17p|AF124  25p/NKT261
2N698 AF126  17p|NKT271
2N706 10p|AF127 17pINKT272
2N706A  12p(AF189  80p|NKT274
2N708 16p|AF178  47p|NKT275
2NO14 22p(AF180  52p|NKT278
2N916 22p|AF181  42pNKT281
2NOI8  37p/AF186  40p|NKT403
2N9290  28p(AF239  42p|NKT404
2N930  26p|lASY26  25p|NKT405
2N1131  30p|ASY27  32p|NKT773
2N1132  30p(ASY28  26p/NKT10439 a7p
2N1302  20p|ASZ17  42p0AJ
INI303  22AUYI0  97p|0AL0
2N1304  25p|BAY3I 7p|0A47
2N1305  25p{BC107 12p|0A70
2N1306  285p(BCl108  12p[OAT79
2N1307  25p|BC1 12p{0A81
2N1308  80p[BC113  28p[0A85
2N1309  25p(BC116  40plOADO
2N1613  28p(BC12: 55p{0A91
2N1711  25p(BC126  55p[OA9S
2N1889  82p(BC147  17p(0A200
2N1893  50p|BC148  1£p|0A202
2N2147  78p!BC149 0A210
2N2160  85p|BCI67  15p|OC19
2N2193  47p[BC172  17p|0C20
2N2217  40p|BC177 p|0C22
2N2218  80p|BCI182L  10p|OC23
2N2219  32p(BC184L  12ploC24
2N2368  17p|BCI186  25p|OC2s
2N2369 BC212L  12p[0C26
2N23694 20pIBCY30  25p[0C28
2N2484  86p(BCY31  80p(OC29
2N2613  3Bp(BCY32 0C35
2N2646  50p(BCY33  25p(0C36
2N2904  30p|BCY34  30p(OC41
2N2923  17p/BCY38  40p|OC42
UN2924  17p(BCY42  15p[0C44
2N2925  17p{BCY43  20p{OC4S>
2N2926G  12p|BCY7]1  30p|OC46
16p|OCT0
40p|0C71
85p|0C72
80p|0C73
80p|OCT4
25p|OC75
47p|0C76
25p|0CT7
30p|0C78
37p|0C81
$7p|0C8ID
32p|0C83
28p[0C84
25p(0C139
17p|0C140
15p|0C169
87p(0C170
30p[OC171
80p|0C200
47p|0C201
0C202
25p|0C203
30p|0C204
32p|0C205
37p|0C207
40p|OCP71
ORP12  80p
32p{ORP60  40p
25p|P346A  26p
25p|PL4001  14p
62p|PL4002  16p
28p(PL4003  16p
20p|PL4004 17p
PL4005  19p
67p|PL4006  20p
17p|PL4007  24p
9 17p|T1843  40p
2 87p|T1844 12p
e 15p|T1845 17
40250 50p|BSY26  17pT1846 17
40361 56pBSY27  20p[
40362 60p/BSY28  17p|BC107/8/9 |
ACI07  37piBgvas  gop|28F  10p,
ACLZ6  BDipgygy  oepl[100T PP
AC127  28p M 500+ kL
AC128 25p|B8YS1 88pi|2N3055
AC154 16p| B8Y56 90p|i25+ a2p
AC176  25p B8Y95A 16p 1100+ _ BOp|
THYRISTORS
PIV 50 100 200 300 330 400
1A 28p 27p 37p 40p — 47p
3A 30p 37p 40p 45p — 50p
BA — &88p 65p — — %p
7A. — 8bp 65p 0p — 97

< 8ee previous page
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SEMI-CONDUCTORS/ VALVES

BRAND NEW & FULLY GUARANTEED

II/-/I [Q”/PJI[I/I’ il

33’5% OR MORE >

Full range of Garrard accessories available,

SPECIAL OFFERS!

CGarrard RP25/III fitted Coldring G800
cartridge and wooden plinth and plastic
cover. Ready wired. Total tist price £35.
OUR PRICE £22-50. Carr. 50p.
GOLDRING GL6%/2 fitted Goldring 0800
cartridge complete with de luxe base and
cover. Total list price £50-80.

OUR PRICE £30, Carr. 50p.

B.S.R. McDONALD
. £11-86
80500000 £12-96
Catr. 371p extra each item’

Teak Base and Perspex Cover

For above BSR range £3.97§. Carr. 37}p.
TPD1 Series with plinth and cover and
ready wired.

!19-50

MP60. .
...... £220-97
Lxrr .)Op extra each item

MP60

GOODMANS SPECIAL OFFERS!
Maxamp 30 Stereo Amplifier 15 + 15 watt
ran.8. with matching Stereomax AM/FM
Tuner. Total list price £136-52.

ouR.  £89

PRICE

THE PAIR
Carriage £1

GOODMANS SPEAKERS!
Maxim. OUR PRICE £32:80 pr. Carr. 50p.
Mezzo 111. QUR PRICE £25-50. Carr. 50p.
Magnum K2. OUR PRICE #£83. Carr. 50p.
Mambo. OUR PRICE 232-50 pr. Carr. 60p.
Mariniba. QUR PRICE 235 pr. Carr. 50p.
Magister. OUR PRICE 241-50 each. Carr. £1.
Minister. OUR PRICE £39-97. Carr. 50p.

TAPE CASSETTES
‘Top quality in plastic library boxes.
C60 60 min  42}p 3 for £1-22]
C90 90 min  68ip 3 for £1-80
€120 120 min 76p 3 for £2-17}
Cassette Head Cleaner 58p. All Post extra.

TE-1035 STEREO HEADPHONES

Low cost high
performance atereo
headphones. Foam
rubber ear cups.
Adjustable
headband. 8 ohm
impedance.
25-18,000Hz. With
lead ami stereo
jack plu

ONLY n-w; P. & P. 12}p.

SINCLAIR EQUIPMENT
Project 60, Package offera. 2 x 230 amplifier,
stereo 60 pre-amp, PZ5 power supply,
219. Carr. 37}p. Or
with PZ6 power supply,
221, Carr. 37§p. 2 x Z60
amplifier, stereo 60 pre-
amp, PZ8 power supply,
£21-50. r. 37ip.
- . Transformer for PZ8,
2297} extra, Add toany
of the above 24-87} for active filter unit
and 818 for a pair of Q16 speakers. Project
60 FM Tuner $20-97}. Carr. 37}p.
All other 8inclair products in stock. 2,000
amplifier, 423. Carr. 37}p. 3000 Amplifier £38.

VALVES
gnzusi 50 DISCOUNT PRICE LISTS
85p| EM85 £1
sorus: | AND PACKAGE OFFERS!
85p|EY51 a0p
70p|EY86 40p |-
92p|EYS7 42p
76p!EZ40 45p
88p|EZ41 45p
80p{EZ80 26p
80p/EZ81 28p
;Op g%s-_' 48p
34
D:: KT66 11‘-‘7’5 2025T/C stereo  £9-87 HL72B  £826-97
w ﬁ"f;ﬁ ll"z: 40 MKIL stereo £8-40  AP76 22097
30p|PABCSO  40p | 3000 atereo £210-50 SL7.B  £30-76
:g %gg m 8P25 MKIII 211:76 SL9SB 24097
5 BL6GB £14-97 401 12937
45p/PCO7 45p B
40p/PC900 48p | Carriage 37}p extra each item.
m o & SR LR LD Plggsmx#ov%ns
. For 8P25, 8L63, 8L35, 3000, 2025T/C, 2025,
Sppocss 880 jog0, 23973
50p| PCC89 50p
70p/PCC189  86p | 2+ Yor APTS, SLN. SL95. 2597
21-50|PCF80 30p 3. For 8P25 ete. to operate with Yid in place 25-97!
50p| PCF82 34p Carriage 37}p extra each type.
3§p|PCF84  50p
rapEs, B0 TELETON SPECIAL OFFER!
42p(PCF800  80p
25p/PCF801  50p Sioaioo )
42p|PCF802  50p
35p PCF805  76p
50p PCF806  70p
A2p|PCF808  75p
38p|PCL82 3bp
45p|PCL83 85p
42pPCL84 45p
88p(PCL85 40p
83p|PCL86 46p
:gp PFL200 ;:p
p|PL36 D
95p|PL81 50p | CRIOT Al(/l'l srgﬁo TUXIER %
38p| PL82 45p | WITH MATCHIN IR $A1003 8
35pPL83  4sp | SYSTEMS
20p| PL84 40p Qutput 4 watia per channel. Excellent
55p|PL500 76p reception AFC, built-in MPX. Cer/XTAL
30p| PL504 80p Input. Total List 250-25. OUR PRICE
40p/PY32 55p | £29-85. Carr.62ip.
40p|PY33 “: Also available with Garrard 2025T/C
32p|PY80 35p Record Changer, Plinth, cover and stereo
80p|PY81 30p cartridge. Ready wired. £45, Carr.£1.
SIEYe: 07| TRLETON 5AQ-206 STEREO AMPLIFIER
60piP Y83 40p
30p/PY800 50p
80p|PY801 50p
40p/U25 76p
369 U26 75p
38pUS0 32p |
85pi UL 33
57p| U191 75p | Latest iting release. B i styled
80p| U281 40p | with walnut case. 6+ 6 watta r.m.s.
70p| U282 40p | Bwitched inputs for Mag, Xtal, aux, tape.
30p| U301 40p | Incorporates volume, bass, treble, sliding
40p|UB01 21 | balance, scratch filter and loudness controls.
:g:g:gg?o ﬁ: Rec. List £29. Our price £19-87. Carr. 37p
m gg&*}} m * TRANSISTORISED FM TUNEBRO%'
TRANBIBT
60p UBFE0  40p HI(.H QUALITY
m ggggf m TUNER,  SIZE
NL’ 4x2
;5":00085 ;:' O Y 6 <4x2}in.
UCF80 4
25p\UCH21  60p criminator.
35p|UCH42 70p ‘
30p[UCHAT 350 aniiiern. '%11‘:‘23
28pUCLS2 38D | on 9V battery. Coverage 88-108 MHz. Ready
33p UCL83 809 | built ready for use. Fantastic value for
40p|UF41 60p | money. 4£6:37i, P. & P, 12jp.
:g: UF80 35p | Stereo multiplex adaptors £4-97}.
UF85 40p
siobluFss 35 | HOSIDEN DH-088 DE LUXE
20F2 76p|EL34 50p|UL42 6% [ STEREO
20L1 11-18 EL41 58p|UL84 30p
20P1 50p|EL42 58pjyy sy 45p HEADPHONES
20P3 80p|EL81 56p! Y83 30p Features unique mech-
20P4 £1.10|EL84 25p/ U = anical 2-way units and o)
20P;  £1.80|EL8S5 43p| VRI105/30 38 | fitted "adjustable level
95L6 45p'EL91 32pIVR150/30 36p eontrols.m_a?&)laano im-
—_— d ,000 cpe.
ZENER DIODES SEND m‘glmr;“‘:cg'lg
400W (3-3 to 33V) .. 15p SAE 2297}, P.4& P.12lp.
16W (2-4 to 200V) .. POR
WW @Stol00V) . %9 | G, AMERICAN TAPE
'"T;Gcm;sm i || B G
Sw TS wop: | B% S | in 220t L acetate . 1274p
LS00 8 H apny 3}in. 600ft, T.P, mylar ..
L923 60p; 1C-10 #£2-60; | one type. 5in, 600tt. std. plastic
81403  £2-25; C1308 | 16% on 5in. 900ft. L.P. acetate ..
42.62; MCl304 £2-76; | 25+ any 5in. 1,200{t. D.P. mylar
one type. 51in. 1,200ft. L.P, acetate ..
Large 5iin. 1,2001t. L.P mylar ..
o £L 3}::111“'.{ 54in. 1.8430&(:. El‘; myll:r o A
H scounts on bHlin. 2 mylar
FJH141 25p; FJH171 26p; application 7l‘n. 1,2001t, std. acetate. . e2ip
FJH181 28p; FJH221 25p; Postage— 7in. 1,8001t. L.P. acetate 75p
FIH231 up, FJH24126p; | Semi 7im, 1,800tt. L.P. mylar . 11-00
FJH251 26p; FJJ121 60p; Cond\lctor! i 400{t. D.P. myhr a1-28
FJJ131 GO), ‘P33 11-26' 8p 6001t. T.P. my! 2225
FJIY101 25p. Val\es 15p. e 10p. Over 23 post

® G.W. SMITH & CO. (RADIO) LTD.

Practical Electronics

Carr. 37}p. Neoteric amplifier 248, Carr. 37¢p.

® See opposite page =
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RUSSIAN C1-16 DOUBLE

BEAM OSCILLOSCOPES
SMHz Pass Band. Beparate Y1, Y2 ampli-
fiers,  Calibrated triggered sweep from
0-2psec to 100msec/cm.

Supplied complete with all accessories and
instructions, #87, Carr, paid.

MARCONI CT44/
TF956 AF

ABSORPTION
WATTMETER

I pfwatt to 6 watts.
£220.  Carr. £1.

nections.
balanced T aud Bridge T.
6000 range (0-1dB

+ 10 + 20 + 30 + 404

Tmpedance
X 10) + (1dB < 10)
B. Frequency:
Accuracy:

MULTIMETERS /r EVERY purpose/

TECH PT-34, 1,000
0.P.V. 0/10/50/250/
500/1,000V a.c. and
d.c. 0[1/100/600m A
d.e. 0/ 00K.21-97}.P. & P.

IODEL TE-200. 20,000
O.P.V. Mirror scale, over-
load protection. 0/5/25/
125/1,000V d.c. 0/10/50/
a.c.  0/50uAf
/60K/6  meg.
—20to +ﬁ"dB !/375 P.& P. 15p.

MODEL 500. 30,000
OPV. with overlonl
protection, mirror scale
0/-8/2:5/10/26/100/
260/600/1,000 V d.c. 0/2-5/
10/25/100/250/500/
1,000 V. a.c. 0/50 uA/5/50]
500 mA. 12 amp. d.c.

0/60K/6 Meg./60 Megq.

£8-87}§. Post paid.

MODEL TE-70. 30,000
0.P.V, 0/3/15/60/300/
600/1,200V d.c. 0/6/30/
120/600/1,200% a.c. ¢/
3014A/3/30/300mA. 0]
16K/160K/1-6M/16 meg.
25-50. P. & P. 15p.

TMK MODEL TW-50K. 46
ranges, mirror scale. 50K/
Volt d.c. 5K/Volta.c. D.c.
volte: 0:125, 0-25; 1-25, -5,
5, 10, 25, 50 1‘25, 250, -)00
N 1000\'. A. €. volta: 15 3.
5, 10, 25, 50, 125, 250, 500, 1,000V. D.c.
current: 25, 50;1&, 2-5, 5, 25, 50, 250,
500ma, 5, 104, Reslstame IOK 100K,
1 meg., 10 meg. Decibels: —20 to
+81-5dB. 2887 P.& P, 17}p.

d.e. to 200kHz  (—3dB).
0-05dB.  +indication dB x 0-01. Maxi-
600 Q load resistance with internal/external
awitch. Brand new £27-50. P. & P. 2iip.
SOLID STATE SINE SQUARE
WAVE C.R. OSCILLATOR
8quare
| 18-50,000Hz.
P | +10dB (10kQ).
L internal
hatteries.
Price 217:60. Carr. 17}p.
BELCO DA-20 SOLID STATE
New high quality port-
able instrument. SinelHz
to 20kHz. Output max.
+10dB (10kQ). Opera-

mum input less than 4W (50V). Built in
BELCO AF-5A
Sine
18-200,000Hz;
| & Output max
Attractive two-tone case 7)in > 5in - 2in.
DECADE AUDIO OSCILLATOR
to 100kHz. 8quare 20Hz
tion 220/240V a.c. Bize

215mm 150mm
120mm.

Price  227-50,  C(ar,
23p.

. input 10 rnngcs
01 /003 /1] 3/1
3 / 10 / 30 / 100 / 300V,
4¢/s.-1:2Mc/a.
Decibels —40 to +50dB.
SBupplied brand new
complete with leads and
instructions. Operation
230V a.c. £17-50, Carr. 25p.

TE-65 VALVE VOLTMETER
High quality instrumcnt
) with 28 ranges. D.c. volts
1-5-1,600V. A.c. volts
1-5-1,500V. Resistance
up to 1,000 megohms,
o 220/240V a.c. operation.
o] Complete with probe and
Inatructions. 217-50,
P. & P. 30p. Additlonal
Probes available: R.F.
£2.12]. H.V. 22.50.

230 VOLT A.C. 50
CYCLES RELAYS

Brand New. 3 gets of
changeover contacts at
5 amg rating. 50p each.
10p (100 lota £40).
Quantities available,

TE-800 20,000 2 /VOLT
GIANT MULTIMETER.
Mirror scale and overload
protection. 6in full view
meter. 2 colour scale, 0/
2:5 /10 § 260 / 1,000 /
0/25/12 5/10/50/260/1,000/
0/50uA/110/100/50011\\/104
200K/20 meg. ohmi. 215,

5,000V
5,000V

a.c.

MODEL 5025. 57
ranges, giant 5iin
meter, polarity
reverse switch, Sen-
sitivnn BOK/Volt

K/Volt a.c.

EOIOR TE10A, 20kq/
Yolt 5/25/50/250/500/
2,500V d.c. 10/60/100/500/
1,000V a.c. 0/50uA/2-6mA
250mA d.c. 0/6K/6 meg. Cee
ohm. —20 to - +22dB
10-0, ]00 mld 0-100.0-1
P. & P.

MOGDEL TE-300. 30,000
0.P.V. Mirror scale, over-
load protection 0/0-6/3/15/
60/300/1,200V d.c. 0/6/30/
120/600/1,200V  a.c. 0/
30uA | 6mA | 60mA

300mA/600ma4. 0/8]([80]\/800]\[8 meg

—20to +63dB. 2597, P.&

MODEL TE 80. 20,000
0.P.V

0/ 10/ 50/ 100/ 500 /
1,000V.  a.c.  0/5/25/50/
"50 / 500 / 1,000V d.c.
5/60/500mA./
O/GKIGOII\IGOOI\IG Meg.
248 P. & P. 15p.

HODEL TE-80. 50,000
O.P.V. Mirror scale, over-
load protection. 003/13/60/
300/600/1,200V d.c. 0/6/
30/120/300/1,200V d.e.
0-03/6/60/600mA. d.e,
lGK/]ﬁOK/l 8/16 meg —20 to=+63dB.
27-50. P. & P. 15p

TMK MODEL TW-20CB. |
Features Rescttable Over- |

mfd. £3-47%.

load Button. Sensitivity:

20K /Volt d.c. B5KQ

Volt a.c. D.c. volts: 0-0- 5,

26, 2 1,004

A.C. valts: 0- 5, 10, 50 "50 1,000V. D.c.
currents: 05, 05, 5, 50, 500mA.
Resistanc -6K, 50K, 0-500K, § meg

Decibels: —20 to +52dB. 211.50. P.

P. 171p.

XODEL A8-100D. 100K O/
Yolt. 5in, mirror scale.

Built-in meter protection 0/

3/12/60/120/300/600/1,200V

d.e. 0/8/30/120/300/600V

a.c.  0/10A[6/60/300mA/

12A. 0/2K/[200K/2M[200M.

+17dB. 212-50, P. & P.17}p.

TMEK LAB TESTER.
100,000 O.P.V.
6}in wscale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c.5/Volt a,c.
D.c. volts: 0-5, 25, 10, 50,

—20 to

200, 1,000V,

UNR-30 RECEIVER

4 Bands covering 5560KHz-30MHz. B.F.O.
Built in 8peaker 220/240V a.c. Brand new
with instructions. 215-78. Carr. 37}p.

'W3§82 TRANSCEIVERS
Large quantity available for EXPORT!
Excellent condition. Enquiries invited.

o —
UR-IA SOLID 8TATE
COMMURNICATION RECEIVER
4 Bands covering 66KHz-30MHz. FET, 5
Meter, Varlable BFO for 83B. Built in
Speaker, Bandspread, Nensitivity Control.
220/240V a.c. or 12V d.c. 12%in . 4}in -

7in. Brand new with instructions. £25.
Carr. 37}p.
LAFAYETTE
HA-600
RECEIVER

General coverage 150-400KHz, 560K Hz-
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.0., noise
jimiter, ¥ Meter, Bandspread. RF Gain.
15in 9%in < 8}in, 18ib. 220/240V a.c.
or 12V d.c. Brand new with instructions.
245, arr. 50p.

LAFAYETTE
HA-800 8OLID
STATE AMATE
COMMUNICATIO
RECEIVER

!

L iy

-30, 21-21-45, 28-29-7,

. Dual conversion,  mech.
filters, product detector, variable BFO,
¥ Meter, 100KHz calibrator. 220/240V
a.c,or 12Vd.c, 15in  9%in  8}in. I8lb.
Brand new with instructions. 25750,
Carr. paid (100K Hz Crystal £1-97! extra).

FULL RANGE OF TRIO EQUIPMENT

D.c. Volts: 0-125, 0-25, ]"5, 5 10, 235, 50, A.c. volta: 3, 10, 50, 250, 600, 1,000V.
125, 250, 500, 1,000V. A.c. Volts: 1-5,3, 5, | D.c. current: 10, 10044, 10, 100, 500m A, EDD"’;'O'E “‘”“I'g .Eﬁcf‘"(ﬁ,ﬁ?m‘:",‘}%
10, 25, 50, 125, 250, 500, 1,000V. D.c. | 25, 10A. Resistance: 1K, 10K, 1301(, 770R. 19-165 Mc/s. Excellent ¢ ot $th
current: 25, 60uA, 25, 5, 25, 50, 250, 10 meg, 100 meg. Declbels: —10 to
500mA, 5, 10\“ Resistance: K, 10K, +49dB. Plastic case with carrying handle, YOLTAGE STABILISER TBAI'SFOBH'EBS
100K, 1 meg, 10 meg. Decibel: 20 to size Tin x 62in x 3}in. 218-80. P. & P. 180-260V input. Output 230V. Available
+85dB. 21250, P.& P.175p. 25p. 150W or 225W. 212.60. Carr. 25p.
MODEL TEI2. 20,000 SKYWOOD SW-500 AUTO TRANSFORMERS .
O.P.V., 0/0'6;’30/120/&00/ 0’115{;’30\ Step up or step down. Tully
1,200 / 3,000 / 6,000V d.c. shrouded. =
1/6/30/120/600/1.200V a.c. L ) lsow. 237, P& P 1Tip.
0/ 60uA | 8 /60 / GOOMA. 50 K @/Volt. Mirror 300W. £325. P.& P.22jp
0/ 6K | 600K | 6meg./60. scale  DC  Volts J00W. 24871, P.a P.adip
Megohm JOPF. 2 MFD 0‘3/3/1‘1’{3%5;23;383’ 1,000W ﬁg‘ PP& PPBZ%,I;
3 & AC Volts 1,500W R TH & P
£597:. P& P 1iip. 600. DC Current
20uA/6/60/000mA. SOLID STATE VARIABLE A.C.

FTC-401
TRANSISTOR
TESTER

Full capabilities for
measuring A, B and 1CO,
npr  Or  pnp. Equally
adaptable for checking

diodes. Supplied complete
with instructions, battery
and leads. M-WL. P &P,
15p.

Reslatance 10K/100
/IMeg/IO Meg. Decnbeln —20 to +57d1b
50, P.& P.15

270° WIDE ANGLE
1mA METERS -

MW1-.6 60mm square
£3-97;. MWI1-8 80mm
square £4-97}.

extra.

VOLTAGE REGULATORS
Compact and papel mount-
ing. Ideal for control of
N lamps, drills, electrical
appliances, etc. Input
230/240V a.c. Output con-
tiouously variable f{rom
20V to 230V,
Model MR2305 bA 68 ~ 46
X 43mm, 28-87}. Model
MR2310 10A 90 x 68 X

60miny, 21197}, Postage 12}p.

POWER R STATS '

High quality ceramic construction.
enamel, Heavy duty brush wiper.

Windings emnbedded in vitreous
Continuous rating.

‘Wide range

ex-stock 8ingle hole fixing, }in. dia. shafts. Bulk quantities available.

25 WATT.

10/25/50/100/250/500{1,000/1,600/2,500 or 5,000 ohms, 72ip. P. & P. Tip.

50 WATT. 10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, 21-05. P. & P. 7ip.

100 WATT.
ADVANCE TEST EQUIPMENT

Brand now and boxed in originalsesled caztons.
VM79. UHF MILLIVOLT METER,
100 Kcfs to 1,000 Mc/s. ac, 10 mV to 3V,
D.c. 10 mV to 3V, Current 0-01 pA to 0-3
;nA Resistance 1 ohm to 10 megohm.

TRANSISTOR TESTER, Full range of
mxmm for testing PNP or NPW trapsistors
in or out of circult. 237-50.

Carriage 50p per item
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1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, £1-371,
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P. & P.7ip.

“YAMABISHI” VARIABLE VOLTAGE
MER

RANSFOR

Excellent quality . Low price . fmmediate delivery
MODEL S-260 MODEL S-260 B
General Purpose Panel Mounting
Bench Mounting IA oo 4550
Y 26-62}
Please add postage
ALL MODEL
INPUT 230 vou's. 5o/oo

CYCLES, OUTP
VARIABLE 0-280 VOLTI
Special discounts for quantity

G.W.SMITH & €0.(::.0/0) LTD

27 TOTTENHAM CT. RD.LONDON, W.1
3 LISLE STREET, LONDON, W.C.2

34 LISLE STREET, LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.2

Tel: 01-636 371

Tel: 01-437 915
Tel: 01-262 038

OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 1/2DAY THURSDAY)

Tel: 01-437 8204

5 All Mail Orders to—

11-12, Paddington Green,

5 London, W.2

vl Tel: 01-262 6562
(Trade supplied)
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Catering to your particular
service and production requirements

Speciprod

Screwdrivers: Allen—Ball head—Bristol—Clutch head
—Hold-e-Zee—Phillips and slotted.

Soldering Equipment : Resistance and heat controlled
units. Also thermal wire stripping equipment from
American Beauty and Waseco.

Our range includes :

Aerosol Aids: From Kontakt, Antistatic spray—Cold
spray—Fluid spray—Graphite spray—Oil spray—
Plastic spray—Soldering Lacquer—Switch and contact
cleaners—Video spray for cleaning tape heads.

Allen and Bristol Keys: L Type. Standard and
Long Arm.

Contact Cleaners: Diacrom Diamond Spatulas and
Kontakt aerosols.

Nutdrivers: Hex—A .F.—Metric.
shaft and Palnut.

Pliers, Seizers and Nippers: Quality Precision made
hand tools from Xcelite, and other leading makes of
special tools.

Tweezers: Quality Swiss made electronic tweezers.

Ultrasonic Cleaners: Bench models and accessories
from American Beauty.

Work Positioners: The versatile Panavise 300 series for

Solid and hollow modern precision and allied industries.

Work Viewers: Distortion free Ednalite viewers and
optical glass lenses for single and group viewing.

For catalogues and other information on the above write:
Tel: 01-629 9556
Cables: Speciprod London W1

Special Products Distributors Ltd
81 Piccadilly, London W1V OHL

HORSTMANN “TIME & SET” SWITCH

(A 30 Amp 8witch.) Just the thing if you want to come home
to a warni house without 1t costing you a fortune. You can
delay the switch on time of your electric fires, etc., up to
14 hours from setting time or you can use the switch to
give 2 boost on period of up to 3 hours. Equally sultable to
control processing. Regular price probably around £5.
Special anip price £1.50, Post and ins. 23p.

2;kW FAN HEATER

Three position switching to

wuit changes in the weather.

Switch up for full heater (2%

xW), switch down for half

heat (11kW), switch central 4
hlows cold for summer cooling

SPARTAN Portable
RADRIO

Long and medium wave,
7 translator, size 6in.

4in. x }1in. with larger
thanusual speaker giving
very good tone. Built-in
ferrite aerial and tele-

Post and Ins. 38p.

12 volt Car Baitery Trickle Charger, Made in
Japan, this is very small and neat. Regular use
wlll keep vour car battery in good trim throughout
the winter. 8illy price £1-25 plus 23p postage and
fusurance.

QUICK CUPPA

Minl Immersion Heater, 350w,
200/240v. Boils full cup in about
two minutez. Use any socket or
lamp holder. Have at bedside for
tea, baby's food, etc. £1-26, post
and insurance 14p. 12v. car model
also available 21.

PLINTH AND COVER
Suitable for most auto
changers, teak base with
tinted perspex cover, £4-26
plus 33p postage. BSpecial set
for Balfour autochanger £4-25
plus 33p postage.

THYRISTOR LIGHT
DIMMERS
Wiltdimincandescent lighting
up to 600 w. from full
hrilliance to out. Assenibled
and wired ready to install.

2 poles P D P ] P ] 5p
AUTO.ELECTRIC CAR AERIAL § | 3poles 335 a0 s 300 550 500 50 75 70
with dashboard control swltch— 4 poles 33p 33p 33p 55p G5p GSp G5p 96p  95p
fully extendable to 40in. or fully w 3 poles 38p 33p S565p S55p 75p 75p 76p £1.15 2115
retractable, Suitable for 12v > 8 poles 33p. 65p 55p 55p 75p 75p 75p £1.35 21.36
positive or negative earth. SBupplied i 7 poles 55p 55p 55p 75p O6p 95p 95p £1-65 £1-56
complete with fitting instructions { 8 poles 55p 55p 585p 78p 85p Bb5p 85p £1.75 21.75
and ready wired dashboard switch. ® 9 poles 55p B85p 75p 75p £1.15 21.15 21.15 2£1.85 £1.85
£5-95 plus 25p post and ins. N\ }(1) po:es ggp g.;)p ;gp 85p £1-16 £1.15 21.15 £2:15 £2.15
poles P P p  95p 21.35 £1.35 £1.835 £2:35 £2-36

COMPUTER TAPE ) o . d H v
2400 ft of the best magnetic 12 polea 55p 76p 75p 95p £1-35 £1.35 21 22.55 22.58

[

-adjustabie thermostat acts L A
as auto control and safety cut- scoplc aerial for distant
out. Complete kit  28.75. stations. A real bargain

| HOUR MINUTE TIMER
Made by famous 8miths company, thesc have a luge
elear dial, size 43in. 33in., which can bhe set in
minutes up to 1 hour. After preset period the bell
rings. Ideal for processing, & memory jogger or, by
;Alldlngg simple lever, would operate micro-switch,

THE FULL-FI STEREO SIX
e The amplifier

sensation of the year
You will be amazed at the
! fulluess of reproduction and
at the added qualities your
records or tuner will re-
produce. Builtinto metal
cabinet elegantly styled
and teak finished to blend
with modern furnishings, this amplifier uses an
lutegrated eolid state circuit with an output power of 6 watts R.M.8. split
over the two channels. The amplifier is ideal for use with normal pick-ups
and tuners, it has a double wound mains transformer and ganged volume and
tone controls—also switching for Mono to Stereo, tuner or pick-up. Other
controls include “treble lift and cut', “*balance’’ and separate mains onjoft
switch. Price is £8 plus 38p post and insurance.

STANDARD WAFER SWITCHES
Htandard size 1} wafer—silver-plated §-amp contact, stan-
dard }in spjndle 2in long—with locking washer and nut.

No.of Poles 2 way 3 way 4 way & way 6 way 8 way 9 way 10 way 12 way

33p

complete with leather casc, cairy sling, earplug
and case. £3-75 plus 25p post and ins.

MULTI-SPEED MOTOR

Replacement ,in many well known
food mixers. 8ix speeds are available.
500, 850, and 1,100 r.p.m. from either
or hoth of the nylon sockets (where
the beaters of the food mixers
normally go) and 8,000, 12,000 and
15,000 r.p.n. (ideal polishing speeds)

from the main drive shaft. Very
powerful and useful motor size
approx, 2%in. diameter 5in. long.

Price 80p plus 23p post and ins.

MAINS OPERATED CONTACTOR
2207240V 50 cycle solenoid

with laminated core so very

silent in operation. Closes 4

circuite each rated at 10A.

Extremely well made by a

German Electrical Company.

Overall size 2! 2in.

21 each.

DOUBLE ENDED MAINS MOTOR

On feet with holes for serew-
down fixing. To drive models,
oven, blower heater, etc. 50p
each, plus 18p post and
insurance, 6 or niore post .~
free.

0:005mFd TUNING CONDENSER

Proved design, ideal for

straight or reflex circuits

13p each, £1-20 doz.

tape money can buy. Made by

E.M.I., lin. wide almost un-

breakable and on a 10}in. metal

computer spool. TUsers have

claimed guccessful results with video nywell as
sound recordings £1 plus 33p post.

Where postage is not stated then orders over
Below £5 add 20p. S.A.E.
with enquiries pieasc.

£3 are post frec.

('assette to hold spool 30n extra.
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ELECTRIC CLOCK
WITH 25 AMP SWITCH
Made by Bmith’s, these units are
as fitted to many top quallty
cookers to control the oven. The
clock is mains driven and fre-
quency controlled so it is ex-
tremely accurate. The two small
dials enable switch on and off
times to be accurately set. Ideal
for awitching on tape recorders. Offered ut ouly &
fractlon of the regular price—new and unused
only £2, less than the value of the clock alone—
post and insurance 14p.

\

20 AMP ELECTRICAL PROGRAMMER g

Learn in your sleep: Have Radio playing and
kettle boiling a8 you awake—switch-on lighta to
ward off intruders—have warm house to come 3
honie to. All these and many other things you can e\
do if you invest in an Electrical Programmer. -

Made by the famous Smiths Instrument Company. N
Thisis essentially a 230/240 volt mains operated Clock and & 20 atup 5w itch,
the awitch-off time of which can be delayed up to 12 houra (continuously
variable not stepped). Similarly the awitch-on time can be delayed. This is
a beautiful unit, size 5] x 31 > 2}in. deep. Metal cncased, glass fronted
with chrome surround. Offered at £2.40 plus postage and insurance 23p.

FLUORESCENT CONTROL KITS

Each kit comprises seven items—Choke, *
tube ends, starter, starter holder and 2 tube
clips, with wiring instructions. Sultable for
normal fluorescent tubes or the new "Grolux”
tubes for fish tanks and indoor plants. Chokes
are super-silent, mostly resin filled. Kit A—
15-20W, 21, Kit B—30-40W, £1. Kit
C—80W, £1-20. Kit E—65W, 21.20. Kit F
for 8t 125W tube £1.78. Kit MF1 is for 8in,
9in and 12in miniature tubes, £1. Kit
MF2 for 2Iin 13W miniaturc tube, £1.
Postage on Kits A and B 23p for one or two
kits then 23p for each two kits ordered. Kits
C, D and E 23p on first kit then 18p for each
kit ordered. Kit F 33p then 23p for each kit
ordered. Kit MF1 18p on first kit then 18p on
each two kits ordered.

BLANKET SWITCH
Double pole with neon let (

into eide #o luminous in dark,

ideal for dark room light or for

uee with waterproof element—uew

plastic case 30p each. 3 heat model 40p, =

BLANKET SIMMERSTAT
Although looking like, and fitted as an
ordinary blanket switch, this is in fact
device for awitching on for varying time
perlods, thus giving a complete eontrol from
off to full heat. Although suitable for con-
trolling the teniperature of any other appli-
ances using up to 1A. Listed at £1-40 each
we offer these while our stocks last at
only 85p each.

—E——>—  REED SWITCHES

Glaes encased, eswitches operated by external
magnet—gold welded contactsa. We can now offer
J types:

Miniatore. 1lin long < approximately jin dia-
meter. WIIl make and break up to }A up to 300
volts. Price 18p each, £1-20 dozen.

Standard. 2in long < Kin diameter. This will
break currents of up to 1A, voltages up to 250
volte. Price 10p each, 90p per dozen.

Flat. Flat type, 2in long, just over }in thick,
fattened out, so that it can be fitted into a
smaller space or a larger quantity may be packed
Into a square solenoid. Rating 1 amp 200 volts.
Price 80p each. £3 per Jdozen.

Small ceramic magnets to opeiate these reecd
switches §p each. 80p dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not ex-equipment.

100 mtd. 25V, 8p ecach 80p doz.

5 . 90V, 18p each £1:65 doz.
400 mid. 40V, 28p each £2-30 doz.
500 mtd. 12V, 10p each £1:08 doz.
500 mfd. 25V, 18p each £1-80 doz.
500 mid. 50V, 23p cach £2-40 doz.
300 md. 350V, 43p each £4:50 doz.
1000 mfd. 12V, 18p each £1-50 doz.
1000 mid. 18V, 17p each £1.70 daz.
1000 mfd. 64V, 87p each 24 doz.
2000 mid. 25V, 34p each £3-95 doz.
5000 mfd. 12V, 24p each £2:40 doz.
10,000 mid. 6V, 20p each £3 doz.
10,000 mfd. 15V, 48p each £4-50 doz.
15,000 mtd. 10V, §3p each £5 doz.
60,000 m{d. 8V, £1:10 each £10 doz.
70,000 mfd. 13V, £2 each £20 doz.
3 AMP 12V BATTERY CHARGER KIT- com-
prising 230/40 mains transformer with 3 amp
secondary and 3 amp rectifier £1:15 4- 23p post.
12 VOLT 1} AMP POWER PACK, This comprises
double-wound 230/240V mains transformer with
full wave rectifier and 2000 m/f{d/smoothing.
Price £1-40.
SONOTONE STEREO CARTRIDGE. Turnover
type, ref. No. 19 T1. This fita most British pick-
ups and is a really excellent reproducer. Limited
quantity, 21,
5 AMP 3-PIN 8OCKETS. These are alwayu good
stock, you ncver know when you will need some.
Famous make, brown bakelite, standard size,
12 for @5p plus 23p post.
ITTO SWITCH. 12 for £1 pins 23p post.
13 AMP SOCKETS, FLUSH MOUNTING. Bakelite,
cream, less switch. 6 for £1.
BA PANELS, MANY THICKNESSES.
We have just taken delivery of approximately 10
tons of bakelite in varying thicknesses from 2Zin.
to a few thou. If you have a need for any of this
then we would be glad to supply. The thickest is
very heavy and could be used, for instance, as a
bed for a motorised unit. Medium thickness is
uaeful for front panels of instrument, etc., etc.
Cut to your size price is 30p per 1b. plus 30p
cutting charge plus carriage.
2 AMP 3-PIN SWITCHED SOCKETS for surface
mounting, brown bakelite. Made by famous
maker. 13p each or £1-20 dozen.
100 ABSORTED SILICON RECTIFIERS G.P. AND
SWITCHING DIODES. Small and very small
sizes. A real snip for experimenters, 85p per 100.
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HI-FI SPEAKERS (I5, 30, 40 & 100W)

FULL FI 12 INCH LOUDSPEAKER. This is undoubtedly
one of the finest loudspeakers that we have ever offered,
produced by one of the country's most famons makers. It
has a die-cast metal frame and is strongly recommended for
Hi-Fi load and Rhythm Guitar and public address. Flux
Density 11,000 gauss—Total Flux 44,000 Maxwells— Power
Handling 15 watts R.M.8. Cone Moulded fibre—JFrey.
response 30-10,000 c.p.s.—8pecify 3 or 15 ohms—Mains
resonance 60 c.p.s.—Chassls Diam. 12in.—122in. over
mounting lugs—Baffle hole 11 in. diam.—Mounting holes 4,
holes—lin. diam. on pitch circle 11}in. diani.—-- Overall
height 5lin. .\ £6 spcaker offercd for ouly £4. plus 37p
D. & p. 12in, 40 watt £7 carr. 43p. 13in. 25 watt 28 carr. 53p.
18in. 100 watt £10.50 carr. £1-50.

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits made by the famous Plessey Company. A
one-jn-a-lifetlme offer of Micro-electronic devices well below cost of manu-
facture. The parcel contains 5 ICs all new and perfect, first-grade device,
definitely not sub-atandard or seconds. 4 of the ICs are single silicon chip
GP amplifiers. The 5th is a monolithic NPN matched pair. Regular price
of parcel well over £5. I'ull circuit details of the 1Cs are included and in
addition you will receive a list of many different 1Cs available at bargain
prices 25p upwards with circuits and technical data of each. Complete parcel
only £1 post paid. DON'T MISS THIS TERRIFIC BARGAIN.

THIS MONTH'S SNIP
ELECTRIC TIME SWITCH

Made by 8miths these are AC mains operated,
NOT CLOCKWORK. Ideal for mounting on
rack or shelf or can be built into box with 134
socket. 2 completely adjustable time periods
per 24 hours, 5 amp changeover contacts will
switch circuit on or oft during these periods.
22-50, post and ins. 23p.  Additional time
contacts 50p pair.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
5 4 :t 13 amp sockets in metal box to take
staudard 13 amp fused pIngs and on/off switeh with neon warninglight. Supplied
complete with 7 feet of heavy cable. Wired up ready to work, £2 less plug:
£2-25 with fitted 13 amp plug; £2-40 with fittesd 15 amp plug, plus 23p P. & 1.

BARGAIN OF THE YEA® ~

MICROSONIC KEYCHAIN RADIOj
7 transistor Key chaln Radio In very pretty
case, size 2] x 2} x Iiln—complete with
eoft leather zipped bag. Speclfication:—
Circuit: 7 transistor superheterodyne.
Frequency range: 530 to 1,600 Kc/s.
Bensitivity: 6 mv/m. Intermediate
frequency: 465Kc/s or 455Kc/s. Power 3
output: 40mW. Antenna: ferrite rod.
Loudspeaker: Permanent magnet type.
In tranait from the East these sets auffered
slight corroslon as the batteries were left in them but when this corrosion
is cleared away they should work perfectly—offered without guarantee
except that they are new. Price only £1-25 plus 13p post and Insurance,
less batteries. 6 for £7, post free. Pair of rechargeable batteries and
charger 85p.

4 AMP YARIAC CONTROLLERS

With this you can vary the voltage applied to your civeuit
from zero to 270 volts without generating undue heat. One
ubvions application therefore 33 to dim lighting. Ex equip-

went but little used—as guod as new offered at approx.

half price—4£5 plus 75p post and ins,
~

eeerssy,
e [
Anideatgitttor the (ST W

Most use- nannﬂﬁﬂﬁ

19-PIECE SOCKET SET

Complete with wall or bench rack.
motorist. 80p 4 23p; post and insuranee.
ful sizes from %in to in.

HONEYWELL PROGRAMMER o
This is a drum type timing device, the drum being calibrated in equal div isions
for switch setting purposes with trips which are
infinitely adjustable for position. They are also
arranged to allow 2 operations per switch per
rotation. There are 15 changeover micro switches
each of 10 amp type operated by the trips thus
15 circuits may be changed per revolution.
Drive motor is miains operated 5 revs per min.
Bome of the many uses of this timer are X X
Machinery control, Boiler firing, Dispensing and Veudiug machines, Display
lighting animated and signs, 8lgnalling, ete. Price from Makers probably over
£10 each, Bpecial snip price £5-75 plus 23p post and insurance. Don’t miss this
terrific bargain.

MAINS CONNECTOR
A quick way to connect
equipment to the mains
safely and firmly; die-
connection by  plugs
preventa accidental
switching on; haa sockets
which allow insertion of
meter without disconnec-
tion; cable inleta firmly
hold onc hair wire on up

to four 7,020 cables.

85p cach.
DRILL
CONTROLLER
FElectronically changes
speed from  approxi-
mately 10 revs. to

maximum. Full power at
all speeds by flnger-tip
control. Kit includes all
case, everything

and  full  instructions
£1-50, plus 13p post and insurance.

BALANCED ARMATURE UNIT %)
500 ohm, operatea speaker or micro- OO
phone, so usetul in intercom or gimilar, .Jo

circnite, 38p cach, £3-50 doz. N O

parts,

PROTECT YALUABLE
DEVICES

FROM THERMAL RUN-
AWAY OR OVERHEAT-
ING: Thyrlstors, recti-
flers,trannistors, ete.,
which  use heat-
sinks can easily be
protected.  Simiply
make thc contact
thermostat part of
the heat-sink.
Motors and equip-
ment generally,
can also be ade-
quately protected by having thermostate in
strategic spots on the casing. Qur contact thermo-
stat has a calibrated dial for setting between
90deg. to 190deg.F. or with the dial removed
range sctting is between 80 to 800dcg.F. Pricc 50p.

THERMOSTAT
WITH
PROBE

This has a sensor
attached to a
16A awitch by a
14in  length of
flexible capillary
tubing— control range is 20 F to 150°F so it is
suitable to control soil heating and liquid heating
eapecially when in buckets or portable vessels as
the sensor can be raised out and lowered into the
vesscl. This thernostat could also be used to

sound a bell or other alarni when critical temp. is
reached in stack or heap subject to spontaneous
combustion or if liquid ia being heated by gas or
other means not controllable by the switch.
Made by the famous Teddington Co., we offer
these at 85p each.

Postage and insurance Hp.

MAINS MOTOR
Precigion made — as
used in recdrd decks
and tape recorders—
ideal algo for extractor
fan, blower, heaters,
ete. New and perfect.
Snip at 50p. Postage
15p for first one then
D Gp for each onc
ordered.

NEED A SPECIAL SWITCH?
Double Leaf Contact

Very slight pressure
closes both contacts, 8p
each, 60p doz. Plastic
push-rod  euitable for
(}pera.ting. 8p each, 48p
doz.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. Allat 18p
each. £1-80 dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W.  Self-regulating
teniperature control. 50p post free.

MICRO SWITCH

5 amp. changeover contacts, 9p
each, 81 doz. 15 amp Model
10p each or £1-05 doz.

Where postage is not stated then orders
over £3 arc post free.  Below £5 add 14p.
Semiconductors add Jp post. Over £1 post
free. 8.A.E. with enquiries please.

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CR0 2TH
Alse 102/ Tamworth Road, Croydon
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AUDIO
MODULES

MULLARD UNILEX

Do-it-yourself stereo as featured in the

’-‘_’~
T ———
= 7

SUNDAY TIMES

With nothing more than simpie toots and the parts described below, you can build your own
stereo system with excellent results guaranteed. The heart of the system comprises our Mul-
lard Unilex modules and a control unit All the modules and the control unit are supplied to
you fully built and only require cannecting together. Screw terminals and each module is
housed in a tough plastic case, giving you complete freedom to use any of the recommended
cabinets or your own design to suit your home

Contral Unit. Fitted with Bass, Treble, Volume and Balance controis. A metal

fascta panel is supplied and all wires are ready fitted for connecting to the pre- £3 25
amp. Size £in x 10in. x tin. Pius 2in. long controi shafts.

Pre-amplifier Module Type EP-9001. Input impedance: P/U 2.2M Tuner 1M
Input Sens.: P/U320mV. Tuner 140mV. Trable control range-t4dB to 14dB at 16KHz2. £3 10
Bass contrci range—14dB to 14dB at 60Hz. Size: 4in. x 5in. x 3in N
Amplitier Module Type EP-9000. Output 4 watis per channei to 12 ohms to 15 ohms £5 80
or 8 ohms with series resistor. Frequency resp. (to 3dB at 50mW): 50Hz to 16KHz
Harmonic d stortion less than 2% at typical listening level. Size: 30in. x 4in. x 10in per pair
Power Supply Module Type- EP-9002. For use with control unit, EP-9001 and 2 x

EP-9000. For 220/250 volt AC mains. Size 50in. x 30in. x 3in. £4.60

PACKAGE DEAL

Two EP-9000 Modules £5.80 @ EP9002 Module £4.60 @ EP-9001 Module £3.10
@ Control Units £3.25 @ Instruction Book 25p. TOTAL LIST PRICE £11.00
PACKAGE PRICE £14.95 post 20p.

FANTAVOX

MODEL VHF 105

An item for ~he radio enthusiast bringing instant reception of the
ground-to-alr. air-to ground waveband. For use with any standard
AM or FM radio covering 535-1600 KHz 88-108 MHz respectively —
with no electrical conversion or connection required. The modei
VHF-105_self p by one 9V{PP3 ty| y.is merely placed
close to the receiving set and then tuned over 110to 135 MHz which
covers the whole aircraft communications band Volume and
r ef i1 adjusted by moving both sets to the
most favour:ble position and balancing the vol. controls of each
accordingly. The Model VHF-105 has a smartly designed black
plastic cabinet with brushed metai front panel and 18in. chrome
telescopic antenna, size only 4 x 27/, x 2% 1n. {iInc knobs) Com-
plete with battery and full instructions.

LASKY'S £3 ] 60

PRICE
MIDLAND 10-406 AM/AIRCRAFT RADIO

The first pocket size receiver of its type allowing you to
tune-In to the entire air communications band covered
by 108-137 MHz in addition to full AM medium wave
Intermedtate “requencies: AM 455 KHz: VHF 10.7 mc/s
Output power: 200mV 2'/,in. P.D. 8 ohm speaker. Abuilt
in fernte rod aerial is provided for AM reception. The
10-406 is finished in biue with chrome trim, chrome
telescopic an-enna. Size' 6% x 3%, x 174in. Complete
with batteries. magnetic earphone. instructions and
circuit date

Lasky's PRICEE 8 .35 ...
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ADC 40

PRECISION
PICK-UP ARM

The ADC 40 Mk [l is a complete low inertia arm with side thrust
compensator and anti-drag lead out arrangement. Single-
thrust ball bearings used at four points. Accurately machined
walnut non-resonant arm. Adjustable counter-weight

Plug-in head shelt accommodates nearly all cartndges.

Easy installations. Bultt-in arm rest. Arm length

10, in. overall. Pivot to stylus tip § in. Rear

overhang 1%, in

List Price

£19.41 OUR

PRICE

£6 95 ..

AD-309K

PRECISION PICK-UP ARM
COMPLETE WITH AD-76K
MAGNETIC
CARTRIDGE

The new
AUDIO DE-
VELOPMENT
precision
counter-
balanced pick-
up arm — ready
ficted with the
outstanding
AD-76K magnetic
carcridge is constructed of brass throughout, heayily chrome-

plated; uses needle and miniature balirace bearings; both

coarse and fine balance adjustment is provided. The fixed head

has standard iin. mounting centres and is finished in black enamel

with chrome lifting spur. Completely wired, with all fixing nuts and washers. Arm rest
also supplied. Tech. decails: Overall length 285mm; needle to pivot length 223mm;
offset angle 24°; overhang I0mm. Requires single 7l|6m dia. mounting hole.

LASKY’S PRICE £8.50Q rortrrec
AUDIO DEVELOPMENT AD-76K

Stereo Magnetic Cartridge. Freguency P
response 20-20,000Hz Dutput: SmV. Stylus' ost
Diamond LP - Free

Tracking force: 2 gms +0.5 gm
Replacement stylus type JS.P1 £2.05 post free

AUDIO DEVELOPMENT AD-96K

Stereo Magnetic Cartridge. Frequency P
response 20-20,000Hz. Output: 5mV. Stylus: ost
Diamond LP = Free
Tracking torce: 2 gms

Replacement stylus type Y.960S £2 57 post free

Lasky’s COMPACT CASSETTES

C60 @ C90 ¢ C120

Exclusively made for us
USA Great Savings.

Each  Post Five Post  Ten
tor for
C60— 37p S5p £1.65 £5.95
C90- S7p 5p £2.75 £9.90
C120— 87p Sp £3.75 '] £12.10
U.S.A. Cassette head cleaner, 53p Post 5p

TAPE FROM THE U.S.A.
AT LASKY’S RECORD LOW PRICES

3in Message tape, 150ft. . 13p 5%In. Long play. 1200f1. Mylar
3in Message tape, 225ft 5%in. Triple play, 24001t

3n Message tape, 300ft. 7in.  Standard pilay, 1200ft
3vain. Triple play, 6001t Mylar Acetate

5in Double play, 1200t Standard play, 1200ft
Sin Long play, 900ft. Acetate . . Mylar

Sin Standard play 600ft 40, Long play. 18001t Mylar
5¥%in. Double play. 1800ft. Mylar Double pilay, 24001t. Mylar
5%in. Long play 1200ft. Acetate Long play 1800ft. Acetate..
5%in. Standard ptay 900tt. PVC Tripie play 3600ft. Mytar ...

P. & P. Sp extrd per resl, 4 reels and over Post Free. Specisi guotes for g

Practical Electronics
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HIGH PERFORMANGE 11 TRANSISTOR THREE ;
WAVEBAND PORTABLE BATTERY MAINS RADIO g —

This is a really top performance, top quality solid state receiver packed with SONY know-how and backed by the
sutstanding reliability for which SONY are renowned. Now this outstanding set is available from Laskys at over
27%, below the manufacturers list price making it without a doubt the NUMBER ONE SCOOP of 1971t just look
it these outstanding features, Covers MW, LW and FM (VHF). |1 transistor circuit for high sensitivity and stability
Pawerful output to 5 P.M. Dynamic speaker with rich clear tone quality. AFC for drift free VHF reception. Push
hutton wavechange selectors and tone control.

Choice of three power sources—9V battery, household mains or car battery with suitable adaptors. Dial light for
use in the dark. External jacks for earphone, tape recording, external power input and car aerial. Ultra modern
styling and superb finish with padded featherette covered cabiner for superior sound damping with chrome trim,
strong carrying handle. .

The SONY TFM 8030L wili entiven your leisure hours anywhere, anytime with exciting sound, news, sport, music,
etc. Technical specification: Freq. range, FM 87-108MHz, LWI150-285kHz, MWS30-1, 605kHz. Circuit: 11 trensistors,
7 diodes and 2 thermistors. Aerial System: Directional telescopic for FM, internal ferrite bar for LW/MW. Power
Qutput: 1.85W max. Speaker PM Dynamic—4Qimp. Power Source: 9v power pack battery (Ever-Ready PP9 or equiv.),
AC mains with adaptor, Car battery with adaptor. Size: 9:(W) x 8 4 (H) x 33(D). Complete with earphone and battery

and full instruction manual.
Optional Extras. SONY

M A N U FACTU RERS LI ST PRI CE £2975 AC-90e AC adaptor £4.00 DCC-126 stabilised

.00, FREE i
LASKY'S SPECIAL 1 S e iy 0 S0t o FREE
[ | Post I5p

OFFER PRICE
~ DJONEA

DIGITAI. CI.OCK PROFESSIONAL SERIES FOUR-SPEED SINGLE
MPBD PLAY UNIT

High-precision

low-mass fully

® MADE ESPECIALLY counterbalanced
FOR LASKY'S BY pick-up arm, heavy
FAMOUS MAKER balanced turntable,

® MAINS OPERATION simple to operate

® 12 HOUR ALARM controls, viscous

[ ]

L

" " cueing device,
ga‘:’?c“ SLEEP slide-in cartridge
carrier, four pole

HOURS, MINUTES motor.

AND SECONDS LASKY'S PRICE

READ-OFF
® SHOCK AND ® FORWARD AND

VIBRATION BACKWARD TIME
N
L] ENT OPERATI
SPECIAL QUOTATIONS ALARM SYNCHRONOI}S on - Pose 35p
FOR QUANTITIES BUZZER OTOR complete with

i nd cover £19.79
610 AUTOMATIC TURNTABLE

This uniqgue DIGITAL CLOCK is now available EXCLUSIVELY FROM
LASKY'S in chassis form for you to mount In any housing that you choose.

All settings are achieved by two dual-concentric controls at the front including:
ON-OFF-AUTO and AUTO ALARM, “sleep' switch, 10 minute division “click™

Post 40p

Practical Electronics

set alarm (up to 12 hour delay), time adjustment. Ultra simple mechanism and
high quality manufactyre guarantee reliable operation and long life.

The sleep switch will automatically turn off any appliance—radio, TV, light, etc.,
at any pre-set time up to 60 min. and in conjunction with the AUTO setting will
switch on the appliance again next morning.

Th_e clock measures 43Wx 13Hx 34D (overall from front of drum to back of
switch). SPEC: 210/240V AC, 50Hz operation; switch rating 250V, 3A. Com-
plete with instructions. HUNDREDS OF APPLICATIONS.

COMPLETE WITH KNOBS.

LASKY’S PRICE £6-95
GARRARD SP25 Mk |l

The SP 25 series record deck has proved to be one
of the most popular of its type in the wortd. Styled
in black and silver, this moderately priced three-
speed unit complies with the Din 45-500 Hi-Fi per-
formance standard. The tubular low resonance
aluminium pick-up arm is counter-balanced by a
resjliently mounted weight. Stylus force is ad-

justed by an optical-type knurled knob, ﬁnely;_
calibrated from 0.5 grm. in steps of 1 grm. Bias compensation s set with a
finger-tip adjustment, the scale belng calibrated to correspond with the stylus
force. The viscous damped cue control facilities raising and lowering the
pick-up arm onto the track required without damage to either the record or
stylus. The 104in. aluminium turntable is driven by the well-proven Garrard
4-pole high and low voltage induction motor. Actual size including max.
rear and side overhang of pick-up arm 154 in. wide x 124in. front to rear x
2tin. above and 2%in. below edge of unit plate.

LASKY'S PRICE £12.50 WITH 9TA CARTRIDGE Post 35p

Post I8p

—
3

s - -
- — £ v - > ®
07 EDGWARE ROAD, LONDO 0 Op
g

I ‘ RO, LONDO 01-636 2605 | 42-4

April 1971

Same speciﬁga(ions as the MP60 but with synchranous four pole motor and
full automatic change facilities.

LASKY'S PRICE £15.45 Post 35p
WITH PLINTH AND COVER £18.75 Posc 40p

510 AUTOMATIC TURNTABLE

Qounterbalanced pick-up arm, pressed steel tu-ntabie, bias compensator,
viscous curing and synchronous four pole motor

LASKY'S PRICE £13.45 rost 35p
WITH PLINTH AND COVER £16.95 Pcst 40p

310 AUTOMATIC TURNTABLE

Low-mass square sectron pick»pp arm, cue and pause lever, visual stylus
pressure Indicator, slide-in cartridge carrier, four pole motor.

LASKY'S PRICE £9.95 ros: 35p
"WITH PLINTH AND COVER £13.45 Pcst 40p

Now AVAILABLE LASKY'S EXCLUSIVE
LASKY-McDONALD
£4.75 Post 25p
S

plinth and cover
available separately at

281
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. GARRARD
C.II ML:’LTI-TESTER E.M.l. LOUDSPEAKERS HI-Fl TURNTABLES S-DeC BREADBOARD

verload protection MODEL 480, 13}in x 8in
elliptical with twin tweeters.
80 impedance. 10 watts.
Brand new, guaranteed.

W 20,0000 per volt;
g! a.c volts 10, 50,
b 250, 1,000V; d.c.
volts 5-25, 125; 500,

2,500V; d.c. current Lind-Air Price
0-G0uA, 0-250mA ; 23974 \
zl_e;;;tm:ce ?i_e‘;?ll;‘llg P. & P. 22]p each. \
e 90 to +224B. Size )
s - .
AT 1 CompESiot MODEL 150, 13}in x Bin | 2025 T/C with sterev cartridge ... £8:97} AERAETR o oy 0 0
flllptlc&l,‘ 3 ‘8“ 1;’3 8000 with Sonotone 9TAHCD stereo reliable component connections.
€.1050 MULTI-TESTER mpedance. 10 watts. | cartridge ............oooiiinn £10-974 | Single DeCs. One 8:DeC with Control

.. 212.974 Panel, Jig and Accessories for solderless

ind- 25 Mk. 111 .
LinAighice ClRDLL connections to controls, etc., with booklet

Ranges:

D130, 606.1,200% 2297 BLESB .....o.ioiiininns L BIB97E | STt i Det giving construction

(16.000h ;;er’ V). P. & P.22{p each. Base and cover for above 22974 t“l,et;ll; {(;r a variety of circuits. 81,
5 g b S P.

5 20 0o mbov 4:DeC KIT." ¥our 8-DeCs with tro Control

= X per V- P: , 34 d Accessories and the book-

D.C. Current: 0-120ui ((J‘:%)n?A per Volv. SANYO COLORANO le:n'e‘l:ro]eg:a‘(;; S-BO:C" alt contained in a

ol p o 5 M@ (R:x T0) AM/FM PORTABLE RADIO strong attractive plastic case, Idesl for

Resistance: 0-30kQ,
{R X 1K). Decibels: —20 to +17dB.»
85074, P.& P 17}p.

C.1052 MULTI-TESTER

T Ranges:
7 AC. Voltage: 6, 30,
& £ 120, 300, 1,200
| =TI (15,0000 /V).
0-6, 3,

10 transistor circuit, 8L95B ... the professional user. £3-95. P. & P.17ip.
covers long, medium and } Base and cover for above......... 28974 | T-DeC KIT 22.50. P. & P. 17}p.
8-DeC STOR £2:50. P. & P.17:p.

q 1
J Ammumr

VHF/FM wavebands,
and will receive your 401 . s £28-50
local VHF stations. | P. & P. Decks, 62}p; Base and Cover, 50p;
Internal aerial plus tele- -

scoplc aerial for Deck/Base/Cover, 87{p. " -
reception.  Size 7in X THIS MONTH'S WELLER " EXPERT

43in x 2in. New in SPECIAL OFFERS' =
megi| D.C. Voltage: makers’ cartons  with | 8P25 Mk. 11T with base . ......... 212074 SOLDERING GUN =
22250 15, 60, 800, 1,200 |1.year guarantee. Complete with earphone P. & P. 75 Comfortable and easy to use
(30,000Q/V). D.C. Current: 0, 0-03, 3, 30, [ for private listening. List Price £13-75. SP25 M. 111 with Sonot. . - {0P- | 240V AC. Instant dual
300mA. Resistance: 0, 6@, 600, 6000, . s O OL O heat 100/140 watt with
eM0.  Deoibels: — 20 ta +63dB. 735, | (Batterles 16.p extra). 9TAHCD cartridge and base...... £15-774 | two  poeitlon trigger
P. & P. 17ip. Price £9-974. P. & P. 27§p. P. & P, 76p. | control. £3-37. P. & P. 27{p.

18/19, 25 & 53 TOTTENHAM 94-96, UPPER PARLIAMENT
COURT ROAD, LONDON W.1. All Mail Ordors and inquiries 4 STREET, NOTTINGHAM

to Dept. PE.
Kirkman House, 548 Tottenhaw Court Rosd,

Tel: 01-580 2225/ 7679 London, W.1. Tel: 01-637 1001, Tel: Nottingham 40463 (STD 0602)
Open 9-6 Mon-Sat (Thurs until 7) Open 9-6 Mon-Sat (Weds until 7.30)

| MILLION SILICON PLANAR EX RENTAL TV’s
TRANSISTORS 17" 2YEARS'GUARANTEE

19
NPN-PNP PLASTIC AND METAL CAN SLIMLINE SLIMLINE
TYPES 405 ONLY L;';EZ'L;‘EJSET:QTEDS 405/625
. . F TELEVISION BBC 2
cl , selected d d . . 1971”23
e o s unie, ideal cheap cransistors. for. radio £19-95 177—19"—21"=23 £29-95
enthusiasts, manufacturers, schools and colleges.

TYPE STNI8
Silicon Planar Transistors npn TO-18 Metal Can. Types similar to:
2N706, 2N2220, BSY27-95A, BSX44-76-77.

Price: 500 £9, 1,000 £15

WIDE RANGE OF MODELS e s _—_—,
DEMONSTRATIONS DAILY

TYPE STPI8

Silicon Planar Transistors pnp TO-18 Mecal Can. Types similar to:
BCY70-72, 2N2906-7, 2N2411 and BCIi86-7, Also used as comple-
mentary to the above npn type device type STNIS.

Price: 500 £9, 1,000 £15

TYPE STNL STEREO RECORD TV TUBES REBUILT

Silicon Plastic Epitaxial Planar Transistors TO-92 case. I.C. 200mA,

300mW medium to high gain, available in npn or pnp and types similar PLAYER CABINET GUARANTEED 2 YEARS

to: -
NPN 2N2926 — 2N2711 — 2N3391 — 2N3707 — 2N3711 — BC167-8-9. £5-97i_
Price: 500 £7-50; 1,000 £13

CARR. INS.
£1:50

TYPE STPL
As above but in pnp and similar to types 2N5354-56, 2N4058-2N4061

and 2N3702-3. Also used as complementary to the above npn devices ' -
type STNL.
Price: 500 £7-50; 1,000 £13
;IIY'E SJ"NK } h 18 lar lead ¢
ilicon Planar Plastic Transistor npn with TO-I8 pin circular lea . . . - N .
configuration, 1.C. 200mA, 300mW and similar to BC107-8-9, BCI70, KA P QDL AR L
BCI73, BC182-184, BC237-8-9 and BC337-8 Clothcovered. Two tone Blue/Black. .
’ ’ Pl:ice' 500 £9-50: 1,000 £16 Size 144"~ 24" -8}". P. & P.53p. Exchanged Bowls. Carr. 53p.
: HEH
When ordering, please state type required, i.e., STNK or S5TNI8, etc. FR&EPSSSBUTTON SWITCHING UNITS, 4 Banks 17p. 6 Banks 27p.
All prices in pounds and new pence. Shabili
All goods Ex-st‘ock sent by return. Cash with order please to: IFRIAI'INRICS;I;BORS 15p EACH. OC44, OC45, OC71, OC81, OCBID, AFI I4,
DIOTRAN SALES
P.O. Box 5 WARE, H DUKE & CO. (LONDON) LTD.
oh L3 & o Lalish 621/3 Romford Road, Manor Park, E.12
S.A.E. For full fist of surplus semiconductors | Phone 01-478 6001-2-3

Stamp for Free List
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ELECTRONICS | SEND S.A.E. FOR LISTS The Diamond Tip is “007in radius, thus
TR e making it compatible to play stereo
P o Box 26 GUARANTEE records on mono equipment without
J O damage t0 the record; and of course
. full stereo.
AYLESBURY Satisfaction or money er
BUCKS BRITISH MADE
. refunded EXPORT ENQUIRIES WELCOME
CARTRIDGES STYLII
Ine. P.T. Ine. P, 7. Sapphire  Diamond ELAC KS8TO Sapphire Diamond
ACOS each each . 18p 37p (PE1B) . 83 47p
GP79 . 83p BXoM 8/8 £1.81 13p 37p ERSMB 33p a7
GPRL-18c - 1 .. £1.05 8X5H 9/8 £1.81 13p a7p ER3MX 13p 37
2-11 89p 8X5M D/8 22 33p 47 ER38 .. 83p 47p
1249 . 77 8XJH D/8 22 33p 47 ERG0 8tereo 33p 47
50-500 87p X4N D/8 £1-38 13p 37p DECCA
GPYI-28c, 13 abore GOLDRING 13p 37p Deram diantond only 21.39
GPY1-38c. Ar abore 850 595 33p 47 GARRARD
5“:::'3"‘ to reviace TCR, (800 2735 a3 o EV26 Stereo 13p 37p
S0 a GBOOE .. 215 ld i Ge2 . 18p 87p
2 £1-32 G800 Buper ¥ £19-50 GP9L-18¢ P (4 acs 18p 37p
GP93-1 £1-24 38c 33p 47 (iCE12 13p 37
GP94-1 21-85 RONETTE 33p 47p 3 )
1 h GC810/1 13p 37
GPY4-5 £1.80 105 B8 99p 33p 47p GC810/2 18p a7
GP95 11.24 106 B/8 89p 33p 47p Hlo0 3 33p 7
GP96 A . £1.57 DC400 3/8 70p 33p 47p TS1 . 33p 47
Acos 104 1- 10 -09 DCLOOBL .. 8/8 70p 13p 37 T32 33p 47
11- 25 £1-09 105 D/8 £1-12 33p 47p TS3 33 47
26- 50 21.91 106 b8 2112 b - » »
31-499 £21.77 DC400 . D8 B4p .8.R. GOLDRING
DC4008C .. D/S 84p B8R CI (8T3) 33p 47p CM350 13p 87
B.S.R. BSR TCBH .. 13p 37p CM60 13p 37p
X3M 88 £1-39 SOROTONE BSR TC8M 13p 37 MX1 13p 37
X3H 8/8 £1.39 BTA .. DB £1-85 BSR ST8 33p 47 MX32 13p 37
XoM 8/8 . £1.38 9TA i D/8 £1.79 BSR BT9 33p 47p Stereo (880 13p 37
XoH B/8 .. £1-39 YTAHC D/8 £1.79 BSR BT10 43, PERPETUUM EBNER
DE BANES MAGNETIC RECORDING TAPES paoa i Y PR oe 2o G oD
POLYESTER POLYESTER BSRPXSM 33p a7 AG3016 13p 37
N . L BSR X3H 33p 47p \(‘3063 13p 37
Length 8pool Size in. Price Length 8pool Size in. Price BSR XoH 33p 47p 1 33p 47p
Standard Play 900ft 5 70p BSR X4H 33p 47p ac 3310 3306 33p 47
| 6001t 5 50p 1200t 51 85p G100 13 37
8501t 51 63p 18001t ki £ COLLARO AG34 P
| 12001t 7 70p  Double Play Collazy Btudin RONETTE BINOFLUID
Long Play 12001t 5 87 13p 37 13p 37p
| “eon 27p 18008t 57 £1.10 Colaro-Rometi DCeé4 13 L
4301t 4 43p 24001t 7 £1-30 18p 37 SONOTONE 5 %
K K » Collel BK 13 -37 2T P p
EMPTY TAPE REELS | CASSETTES Dual CDq 2/CDS3 ? ° 3T 33p 47p
3in » Boved in Plastic Library Packs (D. 3p 47p BT4A a3p 47
4in 8p Co 53p l)ual (‘Ds/sgo 9TA .. 33p 47p
Jin 11p €90 63p (DN3) .. 33p 47 9TA/HC 33p 47
33in 18p C120 87p ELAC  KS8T9 19T 13p 37p
7in 13p P. & P, 7p on all orders. (PE10) a3p 47 20T 13p 87p
SEMICONDUCTORS - BRAND NEW - MANUFACTURERS’ MARKINGS - NO REMARKED DEVICES
2N388A ez;p 2N2613  35p 2N3708 17}p|2N3267 £2.623| ACI28  20p BCI1>  32jp BD132 974p BFY41  50p |GETII3 0020 76p
2 p 173p|2N5305  873p|AC134  284p BCI16  62ip | BDY10 £1.37§ BFY43 82jp |GETIL4 0c22 §0p
20p 2N.;30n 40p| AC176 25p | BC116A 37}p|BDYI11 £1.87§ BFYs0 22ip GETII8 0C23 80p
£0p 2N3307  373p ACI87  62ip LCI1T  38p BDYI7 £187) HFY51 22ip GETINY oc24 8
£1.50|2N5308  874p|AC188  37ip |BCLIS 321p/ BDY18 £2.471 | BFY52 22ip GETI20 523p Nl\T’ﬂl 20p OC, 50p
21.76 2N3309  62{p ACYI7 27§p |BCI21 20p BDY1% £3-12f BFY53 20}p GET873 12{p NKT264 30p OC26 324p
85p|2N3310  42{p ACY18 p | BCI 20p BDY20 21.52] BFY36A §7{p (ETH80 oc28 62ip
J £1:12p 2N3854  27ip|ACY1Y  25p |BCI2 85p BDY38 973p HEY7I5  30p GETS87 OoC29 75p
309 2NGBAS  274p|ACY20  25p | BC126 55p BDY60 £1.80 BFY7i 42ip GETS88% 0C35 40p
P P{ACY2L  25p |BC134  87jp BDY6I £1.80 BFY77 67p GETH90 824p
P|ACY22  20p [BCI40  874p|BDY62 £1.37; |BFYN0  87§p GET896 22ip
P ACY28 20p | BC147  17§p BFI115 25p BFW58  273p GETBYY 25p
P{ACY40  20p |BC148 15p BF117 47? BFEWS0  25p | GET898 20p
PlACY 41 25p [3C149  17§p| BF163 36p BFWno  2bp MATI00  30p 124p
364 8 76p| ACY 44 40p | BC1>2  17ip| BFI6T 25p -85 MATIO0l  30p 15p
40p |2N38568  25p |2 }|AD140 40p | BC157 20p BF173  324p 80 | MAT120  30p 15p
174p|2N3838A 30p p|AD149  573p (BC138  174p BF177  32{p £1.45 MATI2) 30p 124p
17yp | 2N3859  273p | p|ADI30  624p | BC13Y 20p| BF178 36p 17{p MJ400 £1.073 12ip
lp- 17§p| 2N3859.4 32}p p! 37§p BCl60 ez;p‘ub‘m 72 17ip | MJ420 £1.123 32ip
2N98T 62 p-‘zNZth 2N3860  30p : P 874p | BC167 15p| BF180 35p 87ip | MJ4u1 £l.12% 223p
2N1131  274p| Green 14p|2N3866 £1-50 285 P 421;; BCI68B  14p BF181  32ip 46p | MJ430 £1.024 223p
2N1132  32{p! Yellow 12{p 2N3877 40p ip 25p |BC168C  15p| BF184 25p 471p MJ440 95, 224p
2N1302 17}p| Orange 12ip 38774 40p 1 30p BCI6YB 14p| BF185  42%p 32ip MJ480  97ip 26p
2N1303 174p|2N3011  30p|2N3900 373[] p|. 25p BCI69  15p BFI194  223p 82ip MJ481  £1.25 324p 20p
2N1304 22!» 2N3014  824p |2Nauoo,\ 40p | P £8p | BC170  17§p| BF195  273p 82ip MJ490 £1 NKTG74F 30p 20p
2N1305 273p|2N3901 9;;., P 80p |BC171  17ip BF196  42ip 2pip MJ491 £1.37% NKT6 30p | O 25p
2N1306  25p 5 p 2N 3903 » p| 20p | BC172  174p| BF197  81§p 27ip MJI1800 £2-17F NKT713 25p 25p
2N1307 75 3bp | 3 71ip| - 221p |BC175  £7{p BFI®8  42ip 97ip MJE340 82ip NKT717 42ip a23p
2N1308 374p 20p |BC182  22ip BF200 36ip 27ip MJES20 87ip NKT734 27ip 32ip
2N1309 sOp 2N3906  37{p 20p |BC183  g2ip BF224  30p 27ip MJES21 87ip NKT738 85p 284p
2N1507 259 2N4058  27{p 174p | BC184  2R{p | BFu25 30p 15p |[MPF102 423p NKT773 25p 30p
2N1613 P 2N405Y  26p 87¥p BC182L,  20p BF237  82ip 15p |[MPF103 37ip NKT781 30; 30p
2N1631 x 2N4060  25p 45p | BC183L 174p BF238  32}p 17ip |MPF104 37ip Nl\TlOJS‘i 324p
2N1832 0| 2N4061  223p 46p BC184L 2lp BF237  47ip 17ip |[MPF105 373p ip 47ip
2N1637 81’ IN4062  22ip 52ip BC187  28ip| BF224 47ip 17ip MPS3638 321p ‘anouu 30p 47
2N1638 20p 2N4244  474p 42{p B(212L 22{p | BFX12 22{p 17ip | NKTO0013 473p [NKT10439 323p
2N183y  373p|2N3391A 30p 42{p 68ip BC2ISL  28jp  BFX13 22{p 25p |[NKTi24 42ip 3740 423p
2N1701 £1-68} | 2N3392 424p 423» BCY10 27jp|BFX29  85p 25p [NKT125 273p NKT10519 424p
2N1711  £6p|2N8393 421p 47ip BCY12 27{p|BFX43 37{p p [NKTI26 £731p 82ip
2N188Y  32%p|2N3394 17%p 82ip BCY30 27ip BFXd4 374ip 221p |[NKTI28 273p |[NKT20329 42ip
2N1893  42{p|2N3402 P2 17ip 32ip BCY31 27}p|BFX68 8%jp 22ip |[NKTI35 27ip 7ip 224p
2N2147  72{p|2N3403 P 174p 25p BCY32 37{p BFX84  30p 82{p NKTI137 32i{p NKTHOIII 824p
2N2148  824p|2N3404 P 174p 374p BCY33  20p|BKX85  85p 32ip NKT210 30p 40p
2N2160  57§p|2N3405 P 17%p 274p | BCY34  22{p BFX86  30p p NKT80112 124p
2N2193  474p|2N3414 P 173p| | 48Y 27;.., BCY38 22ip BFXS87  30p » 17:p
2N22193A 50p[uN3415 P 173p |4 26p [ BCY3Y  42)p BFXs88  25p D NKT80113 174p
2N22194A224p | 2N3416 P 7ip 25p BCY40  873p| BFX89  624p p : 173p
‘2N2217 7§P | 2N3417  37}p|2N4v92  12}p : 32{p (BCY42  15p BFY10 82ip NKT80211 1723p
324p|2N343y  £1-80|2No027  62ip p 25p (BCY43  15p BFY1l 4gip 173
324p P|2NJ P p| 25p | BCY34 82 224p NKT80212 225p
P p P p| 25p | BCY38 22 3zfp » 173p
26p (2 P P |/ 17 p | BCY39 28 324p NKTH0213 175p
2 30p P 15p pl- p BCY80 97 623p P 30p
2N2287 £1-07} P 524p P 25., BCY70 2 424p NKT80214 30p
2N2297  80p 221p| 52ip pASYS86  32ip BCY7! 42 45p 0p p TI 30p
2N2368  174p 45p p|ASZ20  37§p | BCY72 17 25p NKT80215 TIP29A 67{p
2N2369  17§p 30p p|A8Z21  4gip |BYZI0 27 20p P 265! p TIP30A  76p
2N2369A PI2N5245  62§p|404674 72]p|AUY10 £1.50 BCZ11 87{p/BFY29  50p D1sPd  40p NKTMO 275p  NKTRO218 TIP31A 824D
2N2410  424p|2N3703 22{p|2No246 62§p 40468A 72{p|BCIO7 15p | BD116 £1.12§ BFY30  50p (GETI02 30p | NKT241 27§ 924
2N2483 274p|2N3704 e24p|2N5249 67§p|AC107  30p|BC108  15p |BDI121  86p|
2N2484 324p | 2N3705  20p "NoMQA 874p| AC117 80p | BC10% 15p | BD123 82 p TERMS CASH WITH ORDER ONLY. POST AND PACKING
2N233%  22p|2N3706 22;» £3.25AC126  20p|BCII3  27ip | BDI24 AYABLE ON ORDERS UP TO {6, AFTER THAT FREE
2N2340 22{p|2N3707  20p|2N3266 2275/AC127  26p|BCl1s  37ip [BDI3L 97%9 EXCEPT C.R.T's. ADD 2jp PER ITEM P. & P.
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RADIO & TV COMPONENTS ActonlLid

Post to: 21d High St., Acton, London W3 6NG
Personal shoppers to 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W.0, All enquiries S.A.E.

Complete
olereo

This superb stereo system is a real price breakthrou It comprises the VISCOUNT F.E.T. Mk. |
amplifier on which full details are given below, famous Garrard SP25 (including teak
veneer base and transparent cover) with diamond cartridge or 2025 TC and the very successful
DUO type 2 speakers.

Measuring 174in ;. 103in
grills, They incorporate a 3 ohm [3in
handling 10 wates, price:

£13-50 per pair plus £1-50 P. & P. &

Complete stereo system £43 olus P. & P. £2:50
With Mk. Il Amplifier and Magnetic'Cartridge £48 plus P. & P. £2-50

62in, the Duo type 2 speakers are teak finished with matching Vynair
8in drive unit with parasitic tweeter, Maximum power

THE RELIANT Mk. 1l

. P
HE R arre The Viscount FET. M 1 01425 o,
GENERALPURPOSE AMPLIFIER High fidelity transistor stereo amplifier employing field effect transistors. With

this feature and accompanying guaranteed specifications below, the Viscount
F.E.T. vastly surpasses amplifiers costing far more.

£7-25 Plus 5%9& (-

Simulated teak case

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.

. nputs: (1) _for mike (10mV). Input (2) for
radio (250mV). Transistors: 4 silicon and three
Mains input: 220/250 volts. Size: 103 43 2%in.

ELEGANT SEVEN Mk. 111 (350mW Output)

7-transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. Complete with all components,
including ready etched and drilled printed circuit board
—back printed for foolproof construction. MAINS
POWER PACK KIT: (47p) extra.

. Pl P. & P. 50p. Circuit 13
£5 25 e Free withyparts:rcull Pt

THE DORSET (600mW Output)

7-transistor fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Setofparts. The
latest modulated and pre-alignment techniques makes
this simple to build. Sizes: 12 x 8 x 3in.
AINS POWER PACK KIT: 47p extra. 1
£525 Plus P. & P. 50p. Circuit €
13p. Freewithparts.

gram.

germanium,

=Y

—

SOUND 50 s0o WATT AMPLIFIER AND SPEAKER SYSTEM

Qutput Power: 45 watts R.M.S. (Sine
wave drive). Frequency response: —3dB
points 30Hz at I18KHz. Total distortion:
less than 2%, at rated output. Signal to
noise ratio: better than 60dB.
Speaker Impedance: 3,8 or |5 ohms.
Bass Control Range: &+ 13dB at 60Hz.
Treble Control Range: + [(2dB at
10 KHz. Inputs: 4 inputs at S5mV into
470K, Each pair of inputs controtled by
separate volume control. 2 inputs at
200mV into 470K.
To protect the output valves, the in-
X corporated fail safe circuit will enable the
amplifier to be used at half power. SPEAKERS! Size 20" x20” x 10” incorpora-
ting Baker'"12” heavy duty 25 watt high flux, quality loudspeaker with cast frame.
Cabinets attractively finished in two-tone colour scheme—Black and grey.

Output per channel—I0W rms. into
3 ohms. Frequency bandwidth 20Hz
to 20kHz +1dB @ IW.
Total distortion @ IkHz @ 9W 0-5%,.
Input sensitivities—CER. P.U. 100mV
into3MQ; Tuner 100mV into
100KQ; Tape 100mY into 100k .
Overload Factor—Better than 26dB.
Signal to noise ratio—70dB on all
inputs (with vol. max).
Mk. (MAG. P.U))

Specification same as Mk. |, but with
the following inputs: Mag. P.U,
CER. P.U. Tuner.

£1575

Controls—6 position selector switch
{3 pos. stereo and pos. mono),
separate vol. controls for left and
right channels. Bass +14dB
@ 60Hz; Treble (with D.P.S.
onfoff) +12dB @ I0kHz.

Tape recording output sockets on
each channel.

Size 124in % 6in x 2%in in simufated
teak case. Built and tested.

Post & packing 50p extra.

Spec. on Mag. P.U. 3mV @ tkHz input

impedance 47kQ. Fully equalised to

within +1dB RIAA. Signal to noise
ratio—65dB (vol. max.).

LIQUIDATED STOCK

DANSETTE

TOURISTE MK3

CAR RADIO

ALL TRANSISTOR

Beautifully designed to blend with the interiors of all cars. Permeability tuning

and long wave
selectivity on both wave bands.
micro volts.

loading coils ensure exgelllem !racking,v
R.F. sensitivity at | MHz is better than 8
Power output into 3 ohm speaker is 3 watts.

sensitivity and

Pre-aligned I|.F.

module and tuner together with comprehensive instructions guarant:es
e i

success first time,
deep.

Originally sold completely built for (£15-23)

Circuit diagram |13p, free

£1:25 extra plus P. & P. 125p

12 volts negative or positive earth.

N with
parts Speaker, baffle and fixing kit

Size 77
SET OF PARTS

£6-30

Speaker postage free when
ordered with parts

COMPLETE P
SYSTEM £50 P3P,

Sound 50 amp and 2 speakers

or available separately
Amplifier: £28-50 plus £1 P. & P.
Speaker: £12-50 each plus £1:50 P. & P.
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ONE GOOD REASON

HERE are uall sorts of reasons why people build
T electronic equipment for themselves. A very good
one is, simply, that unless they do, they go without!

No wild exaggeration, this. While the semiconductor
industry can turn out vast quantities of thought-provok-
ing circuit devices—orginally developed for.professional
applications, it is true—is it not strange that equipment
manufacturers have not seized upon these to embody
in a host of imaginative functional products for the
domestic consumer?

Oh yes, for sure the radio, television, and audio
equipment business is well saturated, as the shop
windows and showrooms in every high street testify.
But the very proliferation of traditional entertainment
products from both home and overseas factories induces
a lop-sided view of electronics and what it can do for
everyman and his wife. For instance, light and heat
sensitive semiconductors, and power switching thyristors
and triacs, are all crying out for more general use; to
say nothing of logic systems based on miniature
integrated circuits which offer possibilities for pro-
gramming routine switching operations within the home.

There has been plenty of pie-in-the-sky talk of the
electronics-run home of the future. When will the big
breakthrough occur?

While prodding the commercial world to venture into
these unusual and as yet scarcely explored domestic
regions, we do see that this is not so simple nor
(perhaps) as profitable as satisfying mass market needs
for standardised conventional products like radio and
audio equipment. Many installed automatic systems,
such as intruder detectors, and environment sensing
and controlling equipments, have to be tailored to suit
specific needs and situations. And coping with a number
of possible combinations from a wide range of units in
order to build up an ideal installation for one customer
would give the retailer some headaches, no doubt.

This is, of course, where we came in: if you do
require something rather special in this particular line
of electronics, the chances are you will have to build
it yourself. This is just one further demonstration of
the paradoxical situation we now have, and which arises
directly from the highly productive semiconductor
industry: the general availability of mass produced,
efficient and versatile devices is helping in the preserva-
tion of individual craftsmanship. F.E.B.

PRICE INCREASE

As from next month, the price of PRACTICAL ELEC-
TRONICS will be 20p (4s). We regret the necessity for
this increase, which is due to rising production costs.
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Create living colour that ““moves’’ with the mood of your music.

P.E. AURQRA is a controlled lighting system that can be as
simple or as complex as you like to make it.

The selected audio frequency ranges
can be ‘‘coloured’’ and the lighting
arranged in whatever domestic decor
you choose.

286

SOUND controlled colour light displays can be
arranged to provide several kinds of visual effects
some of which have been exploited for television
and discotheques. The growing interest in this idea
among amateurs and professionals was obvious at
the recent Audio and Music Fair, when PRACTICAL
ELECTRONICS presented to the public a versatile
system called “P.E. Aurora™,

This is a do-it-yourself design capable of exploita-
tion to provide domestic mood lighting appropriate
to any kind of music (serious, classical, jazz, or pop),
and can be controlled from any audio amplifier or
pre-recorded sequencer programme,

Any such system calls for three basic pieces of
equipment :

1. A source of instructions to provide the light
control information;

2. A piece of equipment which will convert these
instructions into controlled power which is then
applied to the lights;

3. The light system itself.

This series of articles describes an overall system
which is driven by the signal from an audio ampli-
fier; describes other methods of providing the initial
instructions to drive a single general purpose power
controller, and a novel technique for displaying the
final effect.

At the end of the constructional serigs several
alternative application systems will be described—
some which have been successfully used by the
designer and others, which are food for thought
for further experimentation.

MUSIC
INSPIRED

LIGHT
AND

COLOUR
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PART1
By
M.J.HUGHES Mm.A.

The P.,E. Aurora system was
specially commissioned by Practical
Electronics and is the result of close
collaboration with M. J. Hughes,
M.A., who designed the electronics,
and M. Lleonard, ARIBA, who was
responsible for the artistic presenta-
tion of this light disolay shown at
the ""Audio & Music Fair’ and the
“Electric Theatre' exhibition.

Practical Electronics  April 1971

Fig. I. Basic eight channel thyristor switching system
used to operate a 16-lamp matrix of P.E. Aurora

THYRISTOR OR TRIAC CONTROL

The heart of the system t¢ be described is a d.c.
voltage controlled phase shifter, coupled to a trigger
circuit, which in turn fires either triacs or thyristors
early or late within the mains a.c. waveform. The
controller’s input is of high impedance and has
linear control over input voltages ranging from 0-5V
to 10V d.c.

The input is 10D per cent isolated from the output,
thus the contro! voltages can be derived with safety
from many forms of semicoaductor circuitry. Two
such circuits will be described in detail: a narrow
band filter unit—for sound 1o light control, and a
self programming digital unit which provides con-
stantly changing light patterns.

Other input circuits, which will be discussed later,
include tape control (using 2 conventional }in or
cassette tape recorder) and several types of optical
feedback control.

The system to be described will be based on eight
individual control channels supplying a matrix of
16 Jamp nodes, but individuals can failor their
systems to suit the application or their pockets. The
basic system is shown in block form in Fig. 1.

DESIGN SPECIFICATIONS

As the original intention was to make the “P.E.
Aurora” a versatile piece of equipment the following
design parameters were self-imposed:

I. Ultimate a.c. power control should be by
readily avaiiable thyristors or triacs and the
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Fig. 2. Block diagram of one control channel
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equipment should interface with as wide o
range of trigger requirements as possible, in
conjunction with the a.c. mains frequency.

. Either triacs or thyristors could be used without

any change in circuitry, provided they are
capable of operation from the voltage and
current source of the switching circuit,

. The power side of the controller should be

isolated from the input for safety reasons—this
isolation should not be by optical means (which
is quite often specified) because it presents
difficulties in producing a simple mechanical
construction.

Phase angle control should be over a range
of as near 180 degrees as possible to obtain
full lamp brightness and as near full extinction
as possible.

. Input signal requirements should be as wide as

possible and be such that the equipment can
be used with semiconductor circuitry.

. Simple unstabilised power supplies should be

used. All circuitry should be simple, should use
low price components, and should need no
specialised test equipment for setting up, apart
from a multimeter and possibly an audio signal
generator.

7. Perhaps the most difficult of the specifications
to achieve; that the lamp brightness should
appear linearly related to the input control
signal.

All the above parameters have been met in the
equipment to be described.

FREQUENCY LOCKED SWITCHING

Fig. 2 shows a block diagram of a single control
channel. All thyristor or triac phase control systems
should be accurately locked to the mains freqhency
so that linear control may be effected by firing the
device early or late within a single mains frequency
cycle or half-cycle.

The triacs require a trigger pulse every positive
and negative half-cycle of the mains while a thyris-
tor—a unidirectional switching device—requires
trigger pulses during positive half-cycles only. The
sync pulse generator produces a single positive going
pulse at the start of every positive and negative
going half-cycle of the mains frequency. This pulse
is applied to all channels in parallel (the present
generator will satisfactorily drive up to 10 control
channels).
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A 4] D2
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1 L2 ey ]
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& | S ka s
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i
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ballast resistor g, | IN414
|
L

Fig. 3. Circuit diagram of the power supply and sync pulse generator
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Considering a single channel; the arrival of this
pulse fires the monostable multivibrator, the output
of which rises to approximately +10V and dwells
at this level for a period which is set either by the
manual control or the input d.c. control signal. It is
this dwell time that controls the phase angle of the
final trigger pulse and is designed to be in the range
of 2 to 9ms (this gives a range of firing angles of
approximately 36 to 160 degrees).

After the dwell period the output of the mono-
stable falls back to zero volts and this negative going
transition is detected and amplified by the pulse
shaper, which is coupled to the primary winding of
a simple pulse transformer. This provides isolation
between the mains and low voltage parts of the
circuit. The secondary of this transformer is dircctly
coupled across the cathode and gate of the thyristor
or main terminal | and gate of the triac.

Trigger pulses will arrive at the transformer every
0-0lsec and thus will fire a triac on every half-cycle.
If a thyristor is used only alternate pulses will fire
the device—pulses arriving during negative excur-
sion half-cycles will be ignored.

POWER SUPPLY AND SYNC PULSE
GENERATOR

As the power supply and sync generator are
closely coupled to the mains transformer, both units
are shown in Fig. 3. Tl is a straightforward -mains
transformer having two separate secondury windings
each providing 12V ac. One of the windings
rated at S00mA is connected to a standard bridge
rectifier comprising diodes D1, 2, 3, and 4. The
smoothed output of this supplies sufficient power to
drive all the circuitry required for the eight channels.

The inductors L1 and L2 together with Cl provide
a satisfactory degree of interference suppression.
The rating of fuse FS1 will depend on the total
power the controller will eventually be driving. In
the case of the prototype a SA fuse was sufficient.
Later we will deal with modifications necessary for
higher power operation.

The main switch S1 only serves to isolate the
electronics from the mains—it does not disconnect
the main power to the lumps owing to probiems in
obtaining a suitably rated panel switch of reasonable
mechanical proportions.

The second winding of T1 is connected to a bridge
comprising four germanium diodes—DS5, 6, 7, and 8.
This provides a full wave rectified signal across the
nominal load R1.
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For those constructors having access to an oscillo-
scope., approximate waveforms are shown on the
circuit diagram, Diode D9 is a small signal silicon
type connected in a forward biased direction. The
600mV forward drop across this device serves to
clamp the full positive excursion of the bridge pro-
ducing a waveform closely resembling a square wave
with fairly fast negative going edges. This wave-
form is inverted and its level restored to approxi-
mately 10V (off ToadY by transistor TR1.

milliseconds

0 2 4 6 8 W 2 W 6 1® N
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Fig.4. Waveform timing diagram as measured on an
oscilloscope. Typical amplitudes dre shown. All
levels are measured relative to the zero voltage rail.
Waveforms (g) and (h) show the extremes of firing
angle, 36 to 160 degrees
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The output is a 100Hz sync pulse which is then
applied to all the monostable stages for triggering
the thyristors. On full load the amplitude of the
positive going pulses at the collector of TRI falls
to approximately 5V.

The waveform timing diagram shown in Fig. 4
shows the relationship of sync pulses to the original
mains waveform (a, b, c, and d).

However, due to the trigger sensitivity of the
monostables (which require approximately 4 volts
for reliable triggering) the monostable does not fire
until the sync pulse reaches this voltage which occurs
almost exactly at the moment the mains waveform
crosses the zero voltage line (Fig. 4e).

MONOSTABLE AND TRIGGER CIRCUIT

Fig. 5 shows the circuit of the monostable and
trigger for a single channel. In this system eight such
circuits are required; for other systems more or
fewer can be built.

TR3 and TR4 form the main monostable, these
being cross coupled by C5 and R11. Sync pulses are
applied to the base of TR3 via C4 and DI10. In the
absence of such pulses TR4 is normally “on”, its
" base being returned to the positive rail by R9 and
the parallel combination of VR (a preset potentio-
meter), VR2 (the manual control) and TR2.

On the arrival of a sync pulse at TR3 this tran-
sistor switches on rapidly; the negative going transi-
tion at its collector is transmitted via C5 to TR4
which turns off and stays off for the duration of
the time constant of C5 together with R9, VRI,
VR2, and TR2. R9 guarantees a minimum dwell
time (in this case approximately 2ms); as will be
seen later this corresponds to maximum Jamp
intensity.

This resistor can be safely reduced to 22k} if
absolute maximum brightness is required, but if this

is done the circuit begins to operate on the edge of
stability. In actual fact, very little increase of light
output was apparent by firing earlier in the cycle
than 36 degrees which is what 2ms represents.

The maximum dwell time is set by VRI1. This is
necessary to prevent the possibility of the mono-
stable “hanging on™ into the next mains half-cycle.
The effect of deliberately causing this to happen
will be described during the setting up procedure.
Maximum dwell time should be approximately
9ms for stability—this also allows for variations in
mains frequency. .

Having set the minimum and maximum dwell
times, jintermediate periods cian be set by adjusting
VR2 (the front panel control) or by causing TR2 to
draw current. Voltage control of this dwell time is
effected by drawing base current through TR2 by
a voltage applied to the input of R6. It is important
to_note that the control voltage must be negative
with respect to the positive rail as TR2 is a pnp
transistor.

No control is effected until the input voltage
exceeds the emitter-base forward voltage drop
(500-600mV). As the input voltage increases the
collector current of TR2 increases in proportion
and thus linearly reduces the dwell time of the
monostable. See Fig. 4¢ and 4f.

As it is the dwell time which determines the
position. of the ultimate trigger pulse within the
mains half-cycle, it is the negative going excursion
of the collector of TR4 that is used. This is differen-
tiated by C6 and R13 before being applied to TRS
which provides the trigger pulse drive into the
isolating transformer T2.

The output of T2 is directly connected across the
cathode and gate of the thyristor or triac. The
amount of gate current to the thyristor is determined
by the tuned circuit C7 and T2 primary. If this gate
current is insufficient for the device used C7 can be
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Fig. 5. Circuit diagram of the monostable timing and trigger for one channel
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R4
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Fig. 6. Simple thyristor matrix of two
by two. It is necessary to include the
ballast loads (Rl to R4 shown dotted)
in the form of 15 watt lamps. These
will have a higher resistance than the
lamps at the matrix nodes, but still low
enough to provide at least 20mA hold-
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ing current for the thyristors. Each
lamp node should not be less than
40 watts to minimise interaction

Fig. 7. A complete four-by-four matrix where symbols
A to P represent the lamp nodes (40 watts each), symbols
RI to R8 represent the ballast loads (15 watt bulbs), DIl to
D26 steering diodes to avoid interaction are rated at 600V
1A for each lamp node. Thyristors for channels | to 8 must
each be rated at four times the current through each node.

increased to a value up to 0-2uF. Trigger current
for the thyristors or triacs is not greater than 30mA
3V. Polarity of the output of T2 is not important
owing to differentiation of the waveform.

TRIAC AND THYRISTOR MATRIX

It was mentioned earlier that a novel type of
output was available from the controller, and it is
worth discussing at this point as it requires a slight
variation in thyristor orientation, If it is desired,
each control channel can be used independently of
any other, thus one can control up to eight lamp
circuits, If this is all that is required then the follow-
ing details can be ignored and the circuits wired up
exactly according to Fig. 5.

Provided one is prepared to use thyristors, it is
possible to obtain up to 16 lamp control channels
from the eight basic trigger circuits. This is done by
matrixing four of the channels against the remaining
four.

The principle of the matrix is shown in Fig. 6,
which represents four lamp circuits controlled by
four thyristors (x1, x2, yl, and y2). One side of lamps
A and B are commoned and taken to the cathode
output of thyristor at y2; similarly one side of C and
D is taken to yl. Conversely the free side of A is
commoned with C and taken to xI; similarly with
B and D to x2,

Practical Electronics  April 1971

Note, however, that the commoned sides of A and
C with B and D go to the anode ends of thyristors
xl and x2. The anodes of the thyristors on the Y
axis are both taken to one side of the mains (say
“line””) and the cathodes of those on the X axis to

“neutral”. All the thyristors can be individually
controlled by trigger pulses from the control
channels.

If one ignores the fact that a thyristor needs a
holding current to sustain conduction, one can
simply say that if yl and xl are triggered, lamp A
will go on; y2 with xl and x2 will-dight Aand B and
so on. In practice, however; this sxmpie concept. will
not work unless trigger pulses amve at the X and
thyristors simultaneously.

Assume that y2 is mggered but nexther x1 or
x2; no current will flow through y2 and hence i
will immediately extinguish at the end of the trigge
pulse. If a trigger pulse was to arrive at xl or
later but within the same haif»cycle, nenthef of these
would hold on.

HOLDING CURRENT ‘

For the matrix to work we must promde some
holding current when either axis switches. This
holding current can be provided by the resistors
shown dotted as R1 to R4 (Fig. 6). If either of the
thyristors on the Y axis are now triggered they will
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draw current through either R1 or R2. Likewise for
devices on the X axis through R3 or R4.

The values of these resistors must be carefully
chosen so that they pass sufficient holding current,
but not sufficient current for any apparent ilumina-
tion of the main lamps A, B, C, and D, which are
in effect in a complicated series parallel arrangement
with the resistors. In operation the thyristors work
by by-passing the resistors rather like toggle switches.

A few moments puzzling over a network analysis
of the equivalent circuit under all combinations of
switching will show that the problem is extremely
complex. If the circuit was scaled up to a four-by-
four matrix the problem could only be satisfactorily
solved by computer.

Without going into the complicated mathematics
it is sufficient to say that the problem can be solved
in two ways: )

1. The holding current resistors should be of
very high resistance compared with the lamps,
or

2. We allow current only to flow in one direction
through the main lamps by using 'steering
diodes.

The author has used both methods and quite defi-
nitely the diode solution, although more expensive,
is by far the best.

Even with diodes one still has to provide holding
current and the simplest solution to obtaining resis-
tors of sufficient power rating is to use low power
mains rated lamps (these can ultimately be incor-
porated as part of the display). This holding current
is provided by 15W bulbs which allow a reasonable
matrix effect if the main display lamps are not less
than 40W each.

If diodes (of sufficient voltage and current rating)
are also used they should be connected in series with
each main lamp in the same direction as the
thyristors.
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Using 40W bulbs in the main display, a perfect
matrix display, with no parasitic interaction, is
obtained. Fig. 7 shows the complete circuitry for
the four-by-four matrix using diodes as recom-
mended.

It is important to note that each thyristor on
each axis must be capable of handling the load of
all four lamps to which it is commoned. In this
article we shall be considering 1A thyristors without
heat sinks, thus the maximum current that may be
drawn by each lamp node is 250mA (i.e. approxi-
mately 60W). This can easily be extended by using
higher current rated thyristors mounted on heat
sinks; however, for.domestic use 16 lamps of 60W
each are more than adequate.

No advantage is obtained by using triacs in the
matrix when diodes are in use. They will, of course,
increase the available light in the simple resistor
only matrix but will exaggerate the interaction of
current paths.

Next month: construction of the lamp control
unit

P.E. AURORA AUDIO BAND SPLITTING -
FILTER UNIT FOR OPERATION WITH SOUND
WILL BE DESCRIBED IN PART THREE




THERE are many cases where it would be con-
venient to be able to switch equipment on and
off by touch alone. The device described here
enables any equipment to be switched merely by
momentary hand contact with the sensitive touch
plate.

Some advantages and possible applications for
the switch are as follows. The sensitive plate can be
made large and therefore easier to find and operate
than a conventional toggle switch. Hence the touch
switch could be useful for operation in darkness, or
operation by blind or otherwise disabled persons.

UGH
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by C. R. Bradley

It can also serve as a cut out switch on potentially
dungerous machinery as operation is quicker than
either a toggle or push button switch. In some cases
the touch plate could be an insulated metal part of
the machine which is unsafe to touch; any bodily
contact with the part would cause the machine to
stop.

A further advantage of the touch switch is that
little or no vibration need be caused by its operation.
The author has found it convenient to mount a
touch switch on his photographic enlarger, The
large touch plate is easily found in the dark and
if it is touched lightly there are no undesirable
vibrations of the enlarger. There are also many
applications for the touch switch in burglar alarm
devices.
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Fig. I. Circuit diagram of Touch Switch
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F.ET. INPUT

The circuit of the touch switch is shown in Fig. 1.
A field effect transistor, TR1, is used at the input
to provide a very high input impedance, to the noise
voltages developed across the resistor chain R1-R6
through contact with the touch plate.

The source, gate and drain electrodes of the
n-channel f.e.t. are closely analogous to the cathode,
grid and anode of the triode valve. The voltage
drop across source load R2 biases the gate negative
with respect to the source. With the values shown,
the f.e.t. is biased close to pinch-off, corresponding
to valve cut-off.

TOGGLE ACTION

On touching the touch plate, the stray noise
introduced raises the mean drain/source current
and the potential across Cl rises. When the touch
is removed the potential falls. This negative swing
is passed by C3 and C5 to cause the bistable circuit
of TR2 and TR3 to change state.

When TR2 is conducting, its collector is close to
earth potential and TR3 is biased off via VRI.
TR2 is held in conduction by current through R10
and therefore this state is stable. The small current
through the relay is insufficient to energise it.

If now a negative pulse is fed to TR2 base via
C3 and D1, TR2 turns off. Its collector goes positive
and TR3 is turned on via VRI1. The collector of
TR3 swing$ towards earth so that TR2 is no longer
biased on. The circuit is now in its other stable
state where there is sufficient current in the relay
to energise it.

A negative pulse fed to TR3 base via C5 and
D2 causes the circuit to change state again. The
relay contacts switch the power to the equipment
to be controlled. Thus the switch provides a touch-
on, touch-off operation.

COMPONENTS . . .

Resistors
RI-R6 10MQ (6 off)
R7 6-8kQ
R8 10k Q
R9 470k Q
RIO IMQ
RII 470k Q
All 4- 109, 4 watt carbon

Capacitors
Cl 64uF elect. 40V
C2  0-iuF polyester
C3 |uF polyester
C4  0-0luF ceramic
Ccs |uF polyester

Transistors

TRI 2N3819

TR2-TR3 ZTX302 (2 off)
Diodes

DI-D3 OAB8I (3 off)
Relay

RLA 7000, 2'pole C/O relay type 43
(Radiospares) or type MH2 (Omron)

Miscellaneous
BYI-9V batteries (3 off), Veroboard 24in -x 3in
0-lin matrix, 6in x 4in x 2%in aluminium.
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As TR3 has an inductive load, its turn on time
has to be speeded up by the addition of C4. It is
also protected by diode D3 against transient voltages
induced in the relay.

The a.c. gain of TR2 is reduced by C2 to prevent
relay chatter.

The times taken for C3 and C5 to charge through
R9 and R11 respectively affect the rate at which the
bistable states can be changed and these time con-
stants are made large to ensure stable operation.

RESISTOR CHAIN

The large total value of the resistor chain R1-R6
was found to give good sensitivity. It is obtained
by connecting six, 10 megohm carbon resistors in
series and arranging for them to be self supporting
to avoid leakage problems.

Higher resistance values will provide a higher
input impedance and hence more sensitivity but
there is a diminishing return as the f.et. gate
impedance becomes more significant in comparison.
If the resistance of R1 is made infinite, or in other
words R1 is just an open circuit, the input im-
pedance is so high that the f.e.t. responds to static
charges.

Electrolytic capacitors cannot be used for C3 or
C5 as these capacitors receive charges of opposite
polarity in the two bistable states. Small paper or
polyester types are suitable.

CONSTRUCTION

The circuit components are arranged on a small
piece of Veroboard (Fig. 2) mounted inside an
aluminium chassis as shown in Fig. 3. The chassis is
connected to battery negative to provide screening
for the circuit. Layout is not critical and the unit
can be made smaller provided it is fully screened.

If mains equipment is to be controlled a piece
of metal, bolted to the chassis, should be used to
screen the relay contacts from the rest of the circuit.

The supply is made up of three 9V batteries
connected in series to give 27V; the circuit will work
well on any voltage between 18V and 30V.

A tin lid can be used for the touch plate. This
is supported above the chassis by a short piece of
Bakelite tube as it is important to maintain a high
insulation and a low capacity between the touch
plate and the chassis.
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CHASSIS
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Fig. 2. Assembly and wiring details of topside and under-
side of Veroboard sub-assembly. Resistor R8 is shown on
the underside, broken to reveal the connection at hole 6L
for RI1

BY1 (~ve)
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Nt
TO CONTROLLED
CIRCUITRY

Fig. 3. Chassis mounted components and Veroboard wiring
details. The precise details of connecting the relay
[ cts will depend on the circuit application
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For a more robust support Bakelite sheet can be
used with Araldite for chassis fixing.

SETTING UP

When the wiring is complete connect the supply.
Set VR1 to mid-position and switch on. The bistable
will immediately go into one of its two stable states
and the relay may energise.

Touch the touch plate to see if this will trigger
the bistable. VR1 must be carefully adjusted to give
proper action and equal “on” and “‘off” sensitivity
and stability. If the resistance is set too high, TR3
will not conduct hard enough to keep the relay
energised.

As VRI resistance is reduced, a point may be
reached where touching the touch plate causes the
relay to chatter. Reducing the resistance a little more
will give the proper operating point. If the resistance
is too low the relay will remain permanently ener-
gised; if this should happen for all settings of VR1
it may be necessary to reduce RS to 820k(} or
680k(). .

If the circuit fails to work, the f.e.t. stage can be
checked by connecting a voltmeter across ClI.
Touching the plate should cause an increase in
deflection. ’

The bistable can be checked by connecting a lead
to battery negative and touching it to the base of
whichever of TR2 and TR3 is conducting. This
should cause the bistable to change state.

SENSITIVITY

When the switch is used in a building, it responds
to the mains radiation transferred by bodily contact
with the touch plate. When used away from mains
wiring it responds to radio frequencies and is some-
what less sensitive. It will not work in a completely
screened room or react to the touch of a person
who is well “earthed”.

If C2 is reduced in value or removed, the touch
switch becomes slightly more sensitive and mere
body proximity may be enough to cause switching.
But under these conditions the setting of VR1 is
extremely critical and the switch is less stable. J¢

295




WlTH the increasing complexity of modern semi-
conductor circuitry, any form of power supply
failure can be extremely costly. To forestall this,
power supply and circuit failure protection circuits are
commonly employed.

In general, overvoltage protection prevents damage to
the fed circuit if the power supply voltage increases.
Overcurrent and overpower protection prevents damage
to the power supply if the fed, or external, circuit fails.

The two forms of protection circuit presented here
are the self-resetting and crowbar circuits.

ZENER DIODE PROTECTION

Of the self-resetting overvoltage protection circuits,
the simplest relies on a Zener diode. Fig. 1 shows a
typical low power stabilised supply circuit used to
power integrated circuits.

The output voltage is held at 51V and the supply
current of 175mA is limited by the series resistor Rs.

If the stabiliser diode Ds failed and went open
circuit, this would normally result in an increase in
output voltage towards a peak value of 12V. However,
with the protection Zener diode Dp connected the
output voltage is held at 6-2V.

DIODE POWER RATING

For overvoltage protection of larger current stabilised
supplies the power rating of the protection diode must
be calculated.

In Fig. 1, the maximum current Ipp likely to be
taken by Dp is determined by the value of Rs. To
evaluate this the following equation should be used.

] Vin — Vop
Dp RS
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where Ipp = maximum diode current
Vin = supply voltage
Vpp = Zener voltage

Rs = series resistance in ohms

Assuming an integrated circuit supply having an
input voltage of 12V and an output rating of 5-1V at 1A,
the resistor Rs would normally have a value of 4 ohms.
Consequently the 62V protection Zener should be
capable of carrying 1-5A continuously, and therefore a
10W, 6:2V Zener diode mounted on a heatsink would
be required.

It should be noted that the power rating of the series
resistor must be capable of 9W continuous dissipation.

From this it can be seen that the protection Zener
diode must be capable of holding and dissipating the
full output power of the supply, therefore it is only
suitable for low power stabilised supplies.

As an example a 24V d.c. supply capable of delivering
IA would require a protection diode of 26 to 30W
rating and clearly this is impractical. For higher
power circuits, therefore, crowbar protection circuits
are utilised.

CROWBAR PROTECTION

Crowbar protection circuits operate by effectively
causing a short circuit across the supply until the line
fuse ruptures. Unlike Zener protection where an
intermittent fault would result in a return to normal
working after the fault cleared, crowbar -circuits
positively isolate the fauity power supply.

This can be an advantage in very complex systems.
Any failure condition can be used to operate the crow-
bar circuit and these include overvoltage, overcurrent
and overpower.

TAB)
STABIISER  ______ .

Fig. I. Zener diode overvoltage protection

SERIES STABILISER

Fig. 2. Overvoltage crowbar protection
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OVERVOLTAGE CROWBAR

In Fig. 2 is shown a typical overvoltage crowbar
system operating in conjunction with a high power
series stabiliser.

Any overvoltage at the output causes the sensing
Zener diode Dy, to conduct, so passing current to the
thyristor gate. The thyristor SCR1 switches on and
causes a heavy current to flow through the fuse until it
ruptures.

Since the circuit operates only for a very short
period the Zener diode can be of 100mW rating as can
the thyristor gate resistor.

The thyristor is chosen for its peak transient current
rating which can be 25A to 100A for a TO-5 case
thyristor. The series resistor Rs is a low value wire-
wound resistor which simply limits the peak transient
current.

Whilst an actual overvoltage condition must occur
before the crowbar circuit operates, the overvoltage
acts for a very short period.

Since the turn-on time of the thyristor is 10 to 20us
and following this a large current flows through the
fuse, the supply voltage reduces almost immediately.
Consequently the circuitry operated from the power
supply receives an overvoltage transient of only 10 to
20us duration which is usually insufficient time to cause
circuit failure.

Because the ratings are based on transient effects, low
cost components can be used.

OVERCURRENT CROWBAR CIRCUIT

One form of overcurrent crowbar circuit is illustrated
in Fig. 3 and it can be seen that a certain amount of
increased complexity, and therefore expense, is
involved.

SERIES
STABILISER

Fig. 3. Overcurrent crowbar protection

X1 6248 -~ Py

Thermistor mounted
on stabiliser transistor
case

Overpower crowbar circuit
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The current level is sensed by resistor R which is
chosen to give approximately 0-5 to 0-75 voltage drop at
the fusing current. Generally the fusing current is
chosen to be 150 to 200 per cent of full load current.
When the current reaches this level the transistor
conducts and operates the crowbar thyristor.

The resistor capacitor combination R4, R3, and CI
are incorporated to limit the speed of response of the
circuit. This is a vital precaution since the capacitors
in the stabiliser and following circuitry usually require
a heavy switch-on charging current, consequently the
time constant C,R, must be longer than any switch-on
surge current periods.

Typical component values using a transistor series
stabiliser are R4 = 680, R3 = 1-8k(), Cl =10uF.

COMPARISON WITH A FUSE

With the increased complexity and difficulties
inherent in the design of overcurrent trip circuits, the
usefulness of this type of circuit is doubtful. For the
vast majority of applications the simple fuse is adequate.
However, occasionally this form of circuit is necessary
for the protection of complex power equipment.

The main advantages over the simple fuse are a more
definite fuse current, increased speed of response and
greater reliability. g

Reliability is perhaps the most important aspect,
since the fuse incorporated with the crowbar circuit
can be two or three times the rated current. This
increased rating could well increase fuse life by three
to ten times above the 1,000 hours usually quoted.

OVERPOWER CROWBAR CIRCUIT

The overpower crowbar circuit is seldom employed
but can have very useful applications. The simplest
form of circuit is given in Fig. 4 and consists of a
thermistor for temperature sensing together with the
thyristor crowbar.

In this example, the directly heated bead type
thermistor is located on the surface of the series
transistor of the stabiliser. Any excess power dis-
sipation in the series transistor, such as produced by a
short circuit, would result in overheating and consequent
reduction in thermistor resistance. After a thermal
delay period the minimum gate voltage will be exceeded
and the thyristor triggers.

Since the body of the thermistor is isolated, any
critical or expensive component in any part of the cir-
cuit can be monitored. Therefore this form of protec-
tion is extremely versatile.

Unfortunately, this form of protection requires a
fairly large temperature change for reliable operation
and is suitable only for non-critical operation. For
more critical operation a single transistor comparator
circuit can be used to give an accuracy of temperature
measurement to + 5 degrees Centigrade.

APPLICATIONS

The Zener diode protection circuits are only suitable
for low power supplies, although they are useful for
high current low voltage integrated circuit power
supplies.

The thyristor crowbar circuits can be used for any
size power supply, and it can be arranged for any type
of fault condition to fire the thyristor. The crowbar
circuits given can be combined to give a comprehensive
protection device using a single thyristor, sensing
Zener diode, thermistor and transistor. All the cir-
cuits are separate to the basic power supply and
modifications to this are not required.
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

STEREO TAPE CARTRIDGE

Offering 40 minutes and 80 min-
utes recording time, compared with
the 30 and 60 minute version cur-
rently available, is the main feature
of the new Scotch 8-track tape
cartridges, type S-8TR-40 and
S-8TR-80, from the 3M Company.

The Scotch 8-track cartridges may
be uscd in any cartridge system hav-
ing recording facilities and may. of
course, be played back on any 8-
track stereo equipment. The extra
10 minutes on the S-8TR-40 permits
the complete recording of an aver-
age 12in. LP record.

Recommended retail prices are
£1:50 for the 40 minute cartridge.
and €180 for the 80 minute
version.

MOULDED TRACK
POTENTIOMETER

Potentionmeters, types T and TS,
of all-moulded construction, includ-
ing the bush and fixing nut, are
announced by Plessey.

The type TS is identical to the
Type T except that it incorporates
a single-pole switch which is suit-
able for low voltage battery circuits.

Scotch 8-track stereo tape cartridge
from the 3M Company
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The case is in two halves and is
ultrasonically welded together to
provide a completely
potentiometer.

These potentiometers are parti-
cularly suitable for portable transis-
tor receivers and other equipment
where a miniature moulded track
potentiometer is required.

Full details and technical speci-
fications can be obtained from

Painton Electronic Components.
Kingsthorpe, Northampton, NN2
6NA.

—

Plessey type TS and T miniature
moulded potentiometers )

FLASH TUBE

A new photographic flash tube, the
Type CDI13, has been introduced by
the Electronic & Display Equipment
Division of Ferranti as an addition to
its range of tubes for photographic
and similar applications.

A high intensity xenon-filled flash
tube for electronic flash equipment,
the CDI13 produces a white light
which is a good match to daylight and
is suitable for ‘‘daylight’” colour
films. This device is a straight tube
210mm long.

Operating voltage of the tube
ranges between a minimum 400V and
a maximum 1,000V, and the typical
operating level is 900V. The CDI13
is not polarised and the charging
voltage and discharge capacitor may
be connected across the leads
without regard to polarity.

Details of price and local stockists
can be obtained from Ferranti Ltd.,
Electronic and Display Equipment
Division, Gem Mill, Chadderton,
Oldham, Lancashire.

CIRCUIT BOARDS

Quality printed circuit boards are
now available for the circuits shown
in the Mullard book “Transistor
Audio and Radio Circuits’'. The
boards manufactured by Bribond
Printed Circuits Limited, Terminus
Road, Chichester, Sussex, are made
to the same standards as their
industrial boards.

The boards are manufactured from
high electrical grade s.r.b.p. laminate
clad with 0-0015in copper. The
copper tracks are tinned to aid
soldering and give protection against
oxydisation. To aid construction, the

insulated

component identification is printed
on the reverse in white.
At the moment the following
circuits are available:—
10W high quality audio amplifier
(p. 102) 66p
25W high quality audio amplifier
(p. 106) 70p
10/25W high quality audio pre-
amplifier (p. 108) 73p
10W audio amplifier (p. 39) 66p
10W audio preamplifier (p. 42) 694p
Price each including postage and
packing.

LITERATURE

The new component catalogue
from A. Marshall & Son (London)
Ltd, is now available to readers.
The catalogue lists many new items
but probably the most interesting,
to our readers, is the section on
integrated circuits. This section con-
tains one of the largest selections
of 1.C.'s available to the amateur
we have seen. Apart from the
English manufacturers there is a
large range from American firms.

Request for copies should be
addressed to, A. Marshall & Son
(London) Ltd.,, 28 Cricklewood
Broadway. London, N.W.2.

All the new editions of the com-
ponent catalogues from Henry’s"
Radio, Home Radio (components),
G. W. Smith & Co. (Radio), and
LST Components are up to their
usual high standard and make a
useful reference for the workshop.

Of particular interest to designers
is a revised designers’ guide to mer-
cury and alkaline manganese
primary power systems published by
Mallory Batteries.

In addition to describing the two
primary cell systems, the guide
explains their advantages under
widely differing environmental con-
ditions.

It provides detailed specifications
of over 100 different cells with the
object of -giving designers such
basic information as capacity,
nominal voltage and dimensions.

The designers’ guide is also avail-
able in French and German and full
details can be obtained from
Mallory Batteries Ltd.,, Gatwick
Road, Crawley, Sussex.

Containing  more than 70
new products, ranging from an
8-track stereo cartridge player for
cars to a multi-meter for test
engineers, Eagle International’s new
45-page catalogue is now available
from Eagle International, Coptic
%reet. London, WCIA LNR, price

p.

Divided into sections on hi fi
equipment, hi fi accessories and
peripherals, radio and tape equip-
ment, office intercoms, public
address, test equipment, electronics
and accessories, the catalogue
carries illustrations, detailed specifi-
cations and prices of over 400
products.
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SK2
Soldering kit

In polystyrene pack,
containing 15 watt

miniature soldering iron,

240 volts fitted with %"

bit, 2 spare bits 3= and

5. Coil of resin-cored
solder, heat sink, 1A fuse

and booklet ‘‘How to Solder".

SK1SOLDERING _—— I~
KT g : -

\ x-/£2-75 (55/-)

A
In rigid plastic ““tool box’’ containing Model
CN - 15 watts - 240 volts miniature iron
fitted g" bit. Spare bits 33" and 35 "". Reel
of resin-cored solder, heat sink, cleaning
pad, stand and booklet ““How to Solder””

Model CN 240/2 |

£1-70 (34

Fitted with nickel plated 53 bit and
packed in handy transparent box.

:&---—--------1

PRECISION MINIATURE SOLDERING IRONS

Antex, Mayflower House, Plymouth, Devon
Telephone: Plyrouth 67377/8.
Telex: 45296. iro No. 2581000

15 watts - 240 volts | X

Please send me the Antex colour
catalogue

Please send me the following

k)

Quantity Model Bit Size Volts Price

-

[ ey

— O |

Model E - 20 watts.
Fitted 4" bit._Spare bits

Model G - 18 watts, Fitted 33"
t‘)it. Spare bits §”, {g'" and

3’ available. For 240 or 220
volts. £0-87{17/5).

Modei F - 40 warts. Fitted ie”
bit. Spare bits §3”, 8", 16"

20 volts. From £2-35 (47/-).

N N O O G O
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4" available. For 240, 220, 110,

35", 8" and 7¢" available.
For 240, 220 or 110
volts. From £1-80 {36/-).
Model ES - 25 watts.
;{ned A bit. Spare bits | NAME ...
5", 76 and 3" available.

For 240, 220 or 110 ADDRESS .. R
volts. From £1-80 (36/-). AR M Rt o 11 g e e e

i O I NN O BB
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\ VALVE MAIL ORDER CO.
BLACKWOOD HALL,
WELLFIELD RD., S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE

All orders post tree !

2

IN21 o-{a AC127  0-25 | BF173
1N23 0-20 | AC128  0-25 | BF181
1IN8&S 0-88 | AC187 0-30 | BF184
IN253  0-50 | AC188  0-30 | BF185
1IN256  0-80 | ACY17  0-80 | BF194
IN645  0-285 | ACY18  0-25 | BF195
IN725A  0-20 | ACY19  0-25 | BF196
IN914  0-08 | ACY20 0-28 | BF197
1N4007 0-23 | ACY21  0-28 | BF86l1
1802 0-20 | ACY22 018 | BF898
18113 016 | ACY2T 025

18130 0-13 [ ACY28 018 | BFX13
18131 018 | ACY39 0-85

18202 023 | ACY40 015 | BFX30
2G240 1.8 | ACY41  0-25 | BFX35
2G301  0-18 | ACY44 0-38 | BFX63
26302 028 | AD140  0-50 | BFX84
2G306 030 | AD149  0-30 | BFX85
2G371  0-28 | AD161  0-38 | BFX86
2G381  0-25 | AD162  0.38 | BFX87
26414 030 | AF106  0-30 | BFX88

coooPoooe

-80
-38
-98
-50
30
-40
33
-33
25
26417  0-23 | AF114  0-38 | BFYl0 1.00
2N214 043 | AF115  0-80 | BFY11 1.2
2N247  0-26 | AF116  0-83 | BFY17  0-25
2N250  0-50 | AF117  0-25 | BYF18  0-25
0-23 0-63 [ BFY19 0.25
0-20 | BFY24  0:48
0-25 | BFY44 1.0
0-20 | BFY50 023
0-18 | BFY51  0-20 -
BFYs2 028 -25
BFY53 018 -
BFY64 0-43 -
BFY90 068 | NKT403 0.75 | 0C133  0-25
B8X27 050 | NKT404 0-63 | OCl40  0.38
B8X60 088 | NKT678 0-30 | 0C141  0-83
B8X76 015 | NKT713 0-25 | 0C160  0-20
BSY26  0-18 | NKT773 0-285 | OC170
BY27 0 NKT777 088 | OC171  0-30
B8Y51 078B .38 | 0C200  0-38
BSY95A 015 | 0AS .15 | 0C201  0-48
B8Y95 015 | 0AS 13 | 0C202 083
BT102/500R | 0A47 .10 | 0C203
075 | 0A70 .10 | 0C204  0-40
BTY42 088 | 0A71 0-10 | 0C205

0-63

BTY79/10%R 7 QA73 0-10 | OC206 078
7! 7

BTY79/4001B,76 QA78 0-10 | 0C460 0-20

e ol |oa% 015 oRpr 060
BY126 015 | OA86 2 s
BY127 080 | 0A90  0.10 | ORPGO  0-40

BY182 075 ga9;  0.08 | 819T 030
BY213 026 | 0A200 0-08 [ BAC40  0-25
BYZ10  0-40 | 0A202 %60 gg;‘sos &g
BYZ11 -85 | 0A210 22

BYZ12 080 | OA2ll 088 ST7231 063

BYZI3  0-85 | 0AZ201 0-50 | 8X631  0-20
BYZ15 1-00 | 0AZ202 0-43 | X635  0-30
5YZ16  0-63 | 0AZ203 043 | BX640  0.25
BYZ8BCIVY

2N2904  0-30 | BC122 - -20 | C111 0-65 | OAZ206 0-48 | X644 0-48
2! 33 .68 | CR81/05 0-20 | OAZ207 048 | BX645 0.7
2N2908  0-80 | BC126 0-85 | CR81/40 0-48 | 0AZ208 0-83 | V1y/30F 0-50
2N2007 0-38 | BC140 -55 | C84B 2-50
2N2924  0-28 | BC147 -18 | C810B 8-13 | OAZ210 0-88 | V60/201 0-38

2N2825 018 | BCrgs  0.13 | DDO0O  0-16 | OAZ211 0-33 | V60/201P 0-88
2N2928 0-18 BC149 0-20 DD003 015 | 0AZ222  0-40 | XAlLOl 0-10
2N3054 O e DD006  0-18 | 0AZ223 0-40 | XA102 018
9N3055 0-78 | BC1o7 0201 ppog7  0.40 | 0AZ224 0-38 | XAlol 018
aN3702 .18 | BC158 0-20 | DD008 038 | 0AZ241 0-28 | XAl 015
9N3705  0-15 | BC160  0-68 | GD3 0-33 | 0AZ242 028 | XAl61 025
oN3706  0-28 | BC1g9  0.18 | GD4 0-05 | 0AZ244 028 | XAl62 025
2N3707 0-15 BCY31 0-80 GDo 0.83 | 0AZ246 0-28 | XB101 0-43
2N3709 0.8 | OC GD8 0-25 | 0AZ290 038 | XB102  0-10
aNg710  0-18 | BCYS® 080\ gnyye .05 | OC16 048 | XBl03  0-26
2N8711  0-13 | BCY33  0-20 | GET102 0-80 | OCI6T 038 | xB1i3 .10
2N3819 )-35 | BCY34 0 GET103 0-28 | OC19 0-38 XB121 0-43
2N 3820 -88 | BCY38 030 | GET113 0-20 | OC20 098 . g
2N3823 075 | BCY39  0-48 | GET114 0-15 | OC22 0-48 | ZR24 0-83
2N3027 53 | BCY40 0-43 | GET115 0-456 | OC23 0-50 | Z8170 010
2N5088 e BCY42 gég gEglég 8-2 0C24 0-50 | z8271 0-18
28000 BCY70 ETI 2 3 X .
28301 048 | BCYL 030 | GET8T 030 | oo 4381 Z1 0%
28304 BCZ10  0-30 | GET875 0-25 -25 _

28501 -88 | BCZ11  0-38 | GET880 0.38  0C28  0.88 | ZTX107 015
28703 -68 | BD121  0-85 | GETS8L 0-25 | 0C20  0-63 | ZTX108 015
AAI29 020 BD123 083 | GET882 0-25 | 0C30 0-40 | ZTX300 013
AAzZ12 080 | BD124  0-63 | GETSS: 020 | o35 0.60 | ZTX304 028

AAZ13 013 | pF113  0-85 | GEX45/1 0.08 | OC36 0-83 | ZTX300 0-15
ACLO7  0-88 npu; 0-50 GEXG:/I 015 | 0C41 028 | ZTX503 0-20
AC126  0-25 | BF167 085 | GI3M  0-25 | OC42 0-30 | ZTX331 0-80

Brought to you for your
listening enjoyment from the

lonnoissenr’

PRECISION IN SOUNOD

B.D.1. TURNTABLE KIT
The famous. B.D.1.
turntable which
operates at 335 or 45
r.p.m. incorporates a
flexible belt drive
system, virtually
eliminating vibration
| and transmission
I
i

noise — AND IS
NOW AVAILABLE
IN KIT FORM! So
simple to construct 0 D
— such a beautifut

performance, and Rec.
now it's so easy to own the best! Retall £1 3 8

Price list and illustrated literature on request lo

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

Market Street, Brighouse HD6 1DX, Yorkshire. Tel. 2142

Fingers |

The more ‘fiddly’ the job, the
more you depend on your
finger-tips. Make sure minor
burns and blisters don’t rob’
them of their skill.

Apply BURNEZE, pronto!
This unique scientific aerosol
cools the heat out of a burnin
just 8 seconds, anaesthetizes
pain, reduces swelling.
BURNEZE - the clever tip for
burnt finger-tips.

From chemists.

Potter & Clarke Ltd Croydon CR9 3LP

N8N8

SEMI-CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER £12-95

SEND S.A.E. FOR LIST OF 3,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers : Mon.-Sat. 9 a.m.-5.30 p.m.
Closed Sat. 1.30 p.m.-2.30 p.m.

Terms C.W.O. only | Tel. 01-769 0199/1649
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il AMAZING MINI-DRILL

Indispensable for precision
3 drilling, grinding, polishing,

FOR etching, gouging, shaping.
§ PRECISION

Precision power for the

enthusiast. Shockproof.
M DD EL Completely portable power
from 4% volt external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
terchangeable chuck) £4-50

ABRASIVE
o —
SPEAR DRILL

.p- .
De Luxe Professional Kit
with 17 tools £7 p.p.

23p.
Money Ref. Guarantee.

ERLIN SUPPLY CO.

Dept. PE4D, Nailsea, Bristol BSI? 2LP
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THERE are many ways of making an ohmmeter
circuit; the most popular circuits can be reduced
to either of two basic types which, for convenience, we
will designate A and B.

In the A-type circuit (Fig. 1), a battery is connected
in series with a fixed resistor (R1), a variable resistor
(VR1), and the indicating meter (MI1). Rm is the
internal resistance of the meter and R, the total
resistance in the circuit, is equal to R, + Rvr + Rm.

SIMPLE MEASUREMENT

The unknown resistor (Rx) is connected between the
two ohmmeter terminals X and Y, which places it in
series with the rest of the circuit. To determine the
value of Rx, the X and Y terminals are first shorted
together (so as to simulate Rx = 0 ohms); VR is then
carefully adjusted so that M1 just indicates full-scale-
deflection (f.s.d.). This procedure is called zeroing the
ohmmeter, and is necessary to compensate for ageing
of the battery.

The short-circuit between X and Y is then replaced
with Rx and the meter indication, which will now be
less than f.s.d., gives an indication of the value of Rx;
the greater the value of Rx, the smaller the deflection.

CALIBRATION

To illustrate how this circuit works, let the battery
voltage Vv equal 1-5V and let the f.s.d. of MI equal
50#A. When the ohmmeter is zeroed, VR1 must be
adjusted so that the meter current (/m) equals 50xA,
SIO;SLX 30k Q. Leaving R:
set at 30k 2, now connect to the X and Y terminals, an
unknown resistor (Rx) of such a value that Im is
reduced to 25#A (mid-scale). From Ohms law,

which means that R

Vy
I R + R: ()
or R, ;/b R. 2)
m
1-5 - L
Ry = 35 % 10°¢ 30 x 10® = 30,000 ohms which is

the same as R:.

This is the first important point to notice about the
A-type circuit; the mid-scale resistance vaiue is equal
to the value of R: corresponding to Rx = zero.

Knowing that Vi equals 1-5V, and that R; equals
30kQ for Im = 50uA (R, = 0), a table of R, for
corresponding values of /m can be compiled by sub-
stituting values of Ry in equation | above (Table 1).
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From this table a suitable ohms scale may be produced,
which can then be marked on the meter dial face; this
is illustrated in Fig. 2, for a few values of R,.

Resistor Meter
on test current
X Im

(ohms) (#A)
0 50 (f.s.d.)
100 49-8
Ik 48-4
10k 375
30k 25
100k 11-52
IM 1-5
Infinity 0

Fig. 1. “*A”-type circuit where the battery, meter
and variable resistor are all in series

Fig. 2. Typical dial calibration for the example

described with Table |
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SCALE CRAMPING

Note that zero ohms (/m = 504A) occurs at the
right-hand end of the scale, and that infinite resistance
(Im = OpA) corresponding to Rx = open-circuit, occurs
at the left-hand end.

The scale is also non-linear, following a line of 1/R.
It appears severely cramped at the high-resistance end
and open at the low resistance end. In fact, if we
assume 1zA to be the smallest discernible deflection of
the meter pointer (corresponding to 2 per cent of f.s.d.),
then we can say that the largest measurable resistance
with this particular circuit is about 1:5MQ, using
equation 2. Even so, cramping is so severe in this
region of the scale that anything greater than about
IMQ is almost unmeasurable.

To measure greater resistance values with this particu-
lar circuit (without changing to a more sensitive meter),
it is necessary to increase the value of V.

INCREASING RANGE

Increasing V5 from 1-5V to 15V increases the measur-
able resistance by ten times, and also the value of R
required for the zero-ohms setting from 30k Q to 300k Q,
as is the mid-scale resistance indication.

The advantage of providing a tenfold increase in the
value of ¥y means that a single ohms scale can be used
for a two-range ohmmeter, the readings corresponding
to the higher range being multiplied by ten by the user.
This is common practice; typical basic two-range
ohmmeter circuits might look like those shown in
Fig. 3.

In Fig. 3a, separate VR controls are provided, where-
as in Fig. 3b a single VR control is shared by the two
ranges. The advantage of having separate controls
means that once the two ranges have been zeroed
properly it is possible to change from one range to the

Fig. 3. Basic two-range ohmmeter circuit with (a)
two separate controls and (b) one common control
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other without having to re-zero each time, The only
disadvantages of having two controls are additional
expense and greater panel space needed to accommodate
them.

In the case of one control types of circuit, it is usually
fairly coarse in operation, i.e. small adjustments bring
about comparatively large changes in the meter
indication, which makes zeroing rather difficult.

We have recently seen that the required value of R¢
for the oHMs x 1 range (V» = 1-5V) is 30k, and that
for the Q x 10 range (Vo = 15V) it is 300kQ. The
value of VRI1 in Fig. 3b should be made as small as
possible for the oHMs x 10 range, so that it is no larger
than absolutely necessary when it is used for the
oHMSs X | range (a resistance value which is small
compared with 300kQ is likely to be large when
compared with 30k Q).

BATTERY AGEING

The batteries used in most ochmmeter circuits are of
the carbon-zinc type, a type which is notorious for the
variations which occur in its terminal p.d. throughout
its life. Because of this, when a new battery is pur-
chased, its terminal p.d. is quite likely to be higher than
its nominal voltage, even when delivering a small load
current.

In time, however, even if not used, its p.d. will fall
and its internal resistance will increase considerably—
so much so that it will be unable to deliver the required
voltage for the circuit. When it has reached this state
the battery is considered as being fully discharged and
should be replaced.

AGEING COMPENSATION

In view of this, the resistance of VRI must be
sufficient to compensate for changes in V4 ranging from
about 13V to 16V on the oHMs X 10 range, and from
about 1-3V to 1-6V on the oHMs X | range.

Taking the oHms X 10 range first; when Vy is 16V,
the value of R: required to limit Im to f.s.d. (50¢A)
when zeroing the ohmmeter is

16V

Re(max) = m = 320k Q.
Similarly, when V» = 13V
13v
Rt(mln) = m = 260](Q

It is the difference between these two required values
of R« which must be compensated for by VR1; the value
of VRI should therefore be 60k (2.

Since this is not a standard value for a potentiometer,
we must either accept a value of 50k Q, which means we
won’t be able to compensate completely for all changes
in Vp, or one of 100k, which would be much too
coarse when used on the oHMs X 1 range (R for the
abdMs X 1 range is only 30kQ). The sensible thing to
do then is to select the 50k Q value and to accept the
limitation on V1, compensation.

RANGE RESISTOR

The next thing to do is select suitable values for R1
and R2. Now, since Rymax) for the oHMs X 10 range
is 320k Q, and VR1 is 50k 2, then R2 = (320—-50)kQQ =
270k Q—which happens to be a preferred value resistor.

Unfortunately, we run into another problem here,
and that is the selection tolerance of R2. For cheap-
ness a 209 type could be used, but the value of VR1

. (which itself will have a tolerance of +10%) would

have to be large enough to compensate for tolerance
differences in R2 (+£20% of 270kl = +54k(), as
well as for changes in Vy,.
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BRAND NEW

SEMICONDUCTORS & COMPONENTS ., ARANTEED

205301 20p 2N3405 45p
2(:302 20p | UN3414 ip
20p [2N3415

ip[2N3416
E 80p | 2N3417
’(;‘.30" 80p | 2N3570
2 UN3572

206374
2G381
2N 404
2N6IG
2N697
2NGYN

2N3823
aN3854  e7ip
2N3854A 27ip
N385 27ip
2N3I835A  80p
ON3856  30p
2N38564  35p

2N3BTTA
2N 3000

2N3900A  40p
Op|2N3901  97ip
ON3903  85p

2N 3905 37
2N3906 87
2N 4058 17
2N 4059 1
2N 4060 12
2N4061 12,
2N 4062 12
"Nd"44 47

17

17

17

17

17
2N 1 17
2N 4202 12
2N 4303 47
2N3027 52
2N 57

2N3904  35p|

-
3
AR R R T LT LT

TRANSISTORS
40309 324y BCI72 16p BRW70  27ip NKT238
40310 46p| BC175 2 g 17)p|NKT:

3 35p | BC1&2 17ip
471p|BC183 87ip
37ip|BC184 45p
47.p| BC212L 47ip
32.p| BCY30 32!p
471p| BCY3L 82ip
37ip|BCY32 82:p

30p BCY 33 22.p
27ip|BCY34 27ip
57| BCY38 27ip
521p(BCY39 27ip
42:p| BCY40 27ip
47ip| BCY42 271p|3
571p| BCY43 16p
321p|BCY 34 15p
571p| BCY58 173p
40p| BCYJ5Y 17ip
521p| BCY60O 17ip
140410 62!p|BCY70 17:p
404674 57ip[BCYTL 25p
404684 35p| BCY? 25p
40600 57:p|BCZ10 25p | NKT453
BCZ11 5: P gKTGO-’i;‘:
107 BD11§ P|NKT613
Aot D 32ip|NKT674F
32ip| NKT677F
321p|NKT713
87]p|NKT781
40p| NKT10419
90p| NKT1043¢
47ip|NKT10519
45p NKT20329
52ip| NKT20339
57ip| NKT80111
124p{NTK80112

76p NKT80211
27ip  NKT80212
55p | NKT80213
40p| NKT80214
37p| NKT80215
30p' NKT80218
|

37p, 0C20
40p
3 374p
32ip D16P4 40p
25p
42:p

17ip, GET102 30p

20p| GET113 20p
p|GET114 20p
p|GETI18 20p
p|GETI1)® 20p

52ip{ GETI20 52ip
p| GETS873  12}p
i

20p|GET880  30p
22ip| GET887 20
221p| GETB8Y  281p
32ip|GET890 28!p
27ip|GET896  22ip
GET897  22ip
25p| GETS9%  221p
47ip
22}

P
22ip|(MJ400  £1-07}

45p 80p | MJ420  21-12)
42ip 30p | MJ421 51-52; ggp REQUEST.
874 37ip | MJ430  £1-02, P
13.5 oMy e azip| THYRISTORS CAPACITORS
2275 67ip|MJI4R0 971p 82ip PIV 50 100 200 300 400 A large  and  comprebensive
£2-62} | sgv54 25p | BFX 84 25p | MJ481 £1-25 30pi1A 26p 27ip 37jp 40p 47ip range available: Flectmlync,
37ip| Agyss  3gip BFX8S  32}p|MJ490 30p| 1A 47ip 56p 87ip — 75lp Polyester. Cera Poly-
40p| sg700 37ip BFX86 25p | MJ491 1-87 87ip|5A — 55p @5p —  T5p wtyrene, Silver Mica, Tantalum,
37ip| A8ZY1 nfp BFXR7 27ipIMJ1800 £2-17} 47ip17A 55p 65p — 97ip Trimunters, Tuners,
87.p| ATT103 20| BEX88 95p | MJE340 P 62ip TIC47 064 200 P1V 585p Examples:
62ip Avylo  £1.50 BFX89  62jp|MJE320  87ip 421p! Also 124 100 PV, 75p, 2N3525 2,000mF 25V, 421p
42ip BFX93A  70p MJES>21  87ip 42ip|at £1.27) 2.500mF 50V, 67.p
27ip BFY10  32ip|MPF102 42ip 0 sgén J,ooong 23:‘. gg.%p
27.p| BC107 12ip| BFY11  42ip MPF103 87ip 7 P o5 . 3,000mF 30V, 97}p
mip|erios gnpoci  gip) VEROBOARD - Ll -
47}p|BC100 32ip | MPF105  87!p 2 ip A A X X
32ip|BCI13 32ip| MP83638 32'pl ORPGI 80p|2{in x 3iin 17ip 20p _W_IRE \QNOIJND RE(SIS_T_?RS)‘
§7ip|BCUS 21-80 21in X 3in g}p %:p -A:mry‘; 17';,0 (up to 270 ohmy
87ip|BCl16A 42} 3gin x 33in P p _ ouly), 7:p. .
. Green 55| BCL18 450  NKToo13 471p|P3462 1p|3iin x 3in 2 27ip pleattioselupito g, S alony B One
. Yellow 22| BC121 25p NKT]M 42ip 5in X 17in (plain)  85p lOlw'a'.t 3% (up to 23k} oniy),
nBOranse 80p| BClaz 20p| BFY26 20p 27ip Vero Pllro(bng of 30, 25p; (hag 2;p.
2N3011 25p| BC125 $5p | BFY29 50, 27ip| TIF29A 50p | of 100),
2N3014 260 | BO126 85| BFY30  50p $71p| TIP30A  60p|Vero cutter, 46p; Pin insertion | POTENTIOMETERS
J 32ip|BC140 37ip| BFY41 50p 27ip| TIP31A 624 p! Tools (0-1 and 0-15 matrix) at §8p. Carbon: .
35p| BC147 17ip|BFY43 621p 32|p|TI834 e2lp Log. andl Lin., less wwitch, 159;
27ip|BCl148 12ip| BFY50 22ip A0p | T1843 40p HEAT SINKS Log. and Lin., with s\'wlch' £22!p.
40p | BC149 17ip|BFY31  22ip 30p | T1844 12ip AL Wire-wound Pota (3W), 321p.
70p | BC152 17ip|BFYas2  22!p 30p | TiS45 12ip|4:8 x 4 x Jin  Finned or Two Twin Ganged Btereo Pots, Log.
77ip| BC137 20p|BFY53  17%p 30p | TIS46 12ip|TO-3 Trans.47)p. 48 x 2 X lin | and Lin., 871p.
721p [BC138 17!p|BFY56A  57ip 12lp ancd._ for One ITO-J_ Trans:.
55p| BC159 20p|BFY75 30, 1gip|8®ip. For 8O-I, 2ip. For TO-3, PRESETS (CARBON)
@71p| BC160 82!p! BFY76 42!p 12ip 5!: Finned. Pur_:l‘o-la, 8p Finnel. 01 Watt
’N3391 A 871pi BC167 p|BFY77 571p 174p For TO-14, bp Finned. 02 Watt ep
2N3392 BC168B  14p|BFY90  67ip 121p 03 Watt 75
2N3393 P BCI68C 15p! BPX25  £1-88 12!p| RESISTORS
2N3394 18p| R.C.Ai— BCL169B  14p|BPX29  £1-80 221p| o0 b Film THERMISTORS
uN3402  22ip BCI6SC  18p|BPY10  21.45 22ip VRO e 1p R33 (8TC)  £1-27)
2N3408 224 |40050 55p| BC170 12}p| BRY39 47: 30p | TIS61 250 |4 VoL o Lip, K'i.;l S 1510
2N3404  32ip'40251 32ip'BC171 15p ' BSW41 ;p asp ! TI862 27ip { watt 5%'2"”_ 45705 . s"z i | "
i 3 25p. w ir) 65p Minimwum. 1 watt 10%, 2ip. Mullard Therinistors also in stoc
Post & Packing 10p per order, Europe 25p. Commonwealth (Air) 65p i'l watt 105, Bp. Please enquire.

NKTR0113
21-

PANEL METERS
25p) 38 Series—FACE B81ZE 42 X 42mm. All Prices for 1-9 pieces. All
27ip|meters d.e. 50uA, 21.871; 100u4, £1- 75 200uA, £1~02‘; 500uA, £1.8371:
271p|90-0-50uA, £1.76; 100-0- IOOpA g
20p|IMA, £1.25; 10M4, £1.25; 25 ; 500,
1A, £1:25; 54, £1-85; 10V, ll 25, 20V, 21 25, .;0\' !125 300V, £1.26;

62
171p|500V, £1.85.
. 3 SILICON RECTIFIERS
30p, PIV Bl 100 200 R00 1000 1200
20pl 1A 10p 12ip 16p lﬂp 17;p 19p 20p —
20p| 34  1bp — - 22:p = 30p — =
20p |64 — 25p 80p  32ip 36p 50p* =
20p 104  — 52}9 57ip 85p 7%p 87ip 87!p 2125
20p|17A 57ip 82ip 77ip 90p 97ip  21-20 21-57}
27ip|* oA l)nh 1A are plmmc encapsulation.
87
9%’ DIODES & RECTIFIERS
75,\1:@914 7:p AAZ17 BY100 17ip 0 \m 22ip
621p; INOIS 7ip BAIOO 15p BY103 g2ip 7ip
75p|IN4007 22ip  BAlo2  22lp  BYI22 87ip 7ip
621p| 1844 10p  BAll0O  82!p 4 5 10p
62ip|18113 15p BAllS 7P 9p
62ip| 8120 15p  BAl41  38ip 7
47ip (18121 17ip BAl42 32ip 7ip
32ip| 18130 121p BAl44 12ip 7ip
32}p|I8131 12)p BAl4s 20p 7P
30p | 18132 15p  BAIp4  12ip 7ip
30p | [8940 7ip BAX13 igip 10p
20p | AALLY 10p BAX16 12ip 10p
30p| AAL2Y 10p BAYIR 17ip
30p| AAZI13 10p BAY31 ip
27 p|AAZIZ 12ip  BAY3S 12lp  OA9 10p
£3i®| MAINS TRANSFORMERS
874p |1 amp Charger. Sec. 0-3: .. .. .. .. .. 97ip
774p |2 amp Charger. Bec. 0-3-5-9-18V .. . .. £1.29)
97{p!|1 amp (Douglas) MT103 Sec. tappings from BV to 30V L. .. 21-62%
2 amp (Douglas) MT104 8ec. tappiugs from 6V to 30V .. ..o 1212}
12} | Poat and packing 22}p.
92}p| 9 amp (Douglas) MT107 Bec. tappings from 6V to 50V . .. £5-50
92ip| Post and packing 37}p.
92{p| Various other Transformers ranging from A to 3 in stoch (details in
92ip catalogue).
92!p
921p| TRIACS
8C41A 6 amp 100V oo aa on . an aa 50 21
8C41B 6 amp 200V ag a0 o0 a0 a0 oo .. 2110
7DPL41[‘F‘a|np400\ oo oo ag oo oo oo .. £1.20
50pi SCO0D 15 amp 400V . o 00 . .. .. 2205
50p| 40512 (RCA) TO-5 moil. b amp 400\' .. .. .. .. 21-48
50p| 40430 (RCA) TO-66 6 amp 400V 5 - .. . .. 9lp
42}p| 40486 (RCA) TO-> mod. 6 amp 400V . .. . .. #8p
27:p| Economy Range Triace
821p| TC4/10 (Pressfit) 4 amp 100 PIV .. .. .. o .. 76p
62)p | TC4/20 (Pressfit) 4 amp 200P1V .. .. . .. . 85p
50p | TC4/40 (Pressfit) 4 alup 400 P1V .. . . .. .. 9p
62)p|8T2 DIAC . 00 oo .. .. .. 16p
22ip
25p INTEGRATED CIRCUIT§
20p SEE OUR BEPARATE ADVERTISEMENT ON PAGE 274
1% P SHOWING NEW 1.C.a AT NEW LOW PRICES.
P
1375 | SCOTCH CASSETTES C-60
12ip NORMAL PRICE 80}p. Ot'R PRICE 60p .
32ip 8COTCH 3in TRIPLE PLAY 6001t
22ip ORMAL PRICE £1'24. OUR PRIUE 80p
291p PLEASE ’VUTL DUCE TO BULK BUYING: WE CAN NOW OFFER
30p MOBT TEXAS, RCA AND NEWMARKET SEMICONDUCTORS AT
20p INDUSTRIAL DISTRIBUTOR PRICES. NEW QUANTITY PRICE

221p LIST NOW AVAILABLE FOR INDUSTRIAL USERS8 UPON

Telex 21492

Tel. 01-452 0161/2/3 A. MARSHALL & SON
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5

Send 5p for our New Comprehensive OALLERS WELOOME
1.C.and Semiconductor price list (24 pages) Mon_rnl 9_5.30
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60
&lG"T SENS|T|VE swrrc" I OUTPUT VARIABLE 0-/160V
it of parts, including ORPI2 B

Cadmium Sulphide Photocell, IBRAND NEW

Relay, Transistor and Circuit, Keenest prices in the countr

. Y.
etc., 6-12 volt d.c, op. price £125 IAII Types (and Spares) from
plus 12p P. & P. ORPI2 including | | } to 50 amp from stock.

circuit. 63p each. Post Paid.

A.C. MAINS MODEL. Incorporates, SHROUDED TYPE

Mains Transformer, Rectifier and special | | amp, £550. 25 amp
relay with | make, | break H.D. contacts. 1 £675, 5§ amp, £9.75. 8 amp'
Price inc. circuit ﬂ. 38 plus 20p P. & P |£I4 -50. 10 amp, £I8'50f

12 amp, £21:00 15 amp
LIGHT SOURCE AND PHOTO . q
CELL MOUNTING |£25 ‘00. 20 amp, £37-00. 375

> ) i amp, £72:00. 50 amp, £92-00. 5
recision engineered S OPEN TYPE (Panel Mountin , £3-93,
fight source with adjustable ﬁE I { amp,£5-50. 2famp, £6-63. g)ga::lrﬂp on open types.

lens assembly and ventilated
ROBE! STROBE!'

lamp housing, to take MBC bulb. Separate -

photo cell mounting assembly for ORPI2
Buiid a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering

or similar cell. Both units are single hole I
fixing. Price per pair £2:75 P. & P. I8p.
A A RAIA RN | circuit. 230/250V a.c. operation.
MULTI!| experimenTERS’ ECONOMY KIT
I Speed adjustable | to 36 Flash per sec. All electronic
RANGE METERS :):(ompov:renl:s in;lluding Yerelzga{sd I.C.zks. ';Jrl\lii;nction
B New Model U-50DN Multi cester, | | {5mor, ' uoc 2 (srructions £2:45 plus 259 7. & 7.
B : H NEW INDUSTRIAL KIT
292’0(22:.2:\/' ';nlrror::’lled wlllh. °‘|'88|°:ld Ideally suitable for schools, laboratories, etc. Roller tin
PSV lon. ranges-—d.c. volts: U\ printed circuit. New trigger coil, plastic thyristor.
0-5v, SV, 250V, 1,000V; a.c. volts: Speed adjustable 1-80 f.p.s. Price £9-45 50p P. & P
2:5v, 10V, 50v, 250V, 1,000V; d.c.
current:  SuA, 0-5MA, SMA S0MA,

HY-LYGHT STROBE
250MA. Complete with battery and tesll This strobe has been designed and produced for use in
probe. £8-00 post paid.

large rooms, halls and the photographic field, and
utilizes a silica plug-in tube for longer life expectancy,
TEN OTHER MODELS LEAFLET ON REQUEST l
230v AC SOLENOID

printed circuit for easy assembly, also a special_trigger
coil and output capacitor. Speed adjustable 0-30 f.p.s.
I Light output approx. 4 joules. Price £10-88, P. & P.

Extremely powerful with
approx. |4lb. pull, I” travel.
Fitted with mounting feet.

50p.
| 7-inch POLISHED REFLECTOR
Size: 4”long, 2§” wide, 3"
high, £2-00 incl. P. & P,
-—

ideally suited for above Strobe kits. Price $3p. P. & P,
I 13p or post paid with kits.

INSULATED TERMINALS |

Available i ed, hite,

G e B  NEW POWER RHEOSTATS

green New price 10p each. 1 100 WATT. | ohm, 10A; 5 ohm, 47A;

Superior Quality Precision Made
10 ohm, 3A; 25 ohrn 2A 50 ohm, 1-4A;

~ 12 VOLT DC MO_ R _l loo ohrn 1A; 250 ohm, 0-TA; 500 ohm
Powerful | amp. RE- TO 45A 1 ka, 1agmAS'|‘s‘kln 230 mA: 25 k0, 2A; Ska, 140
VERSIBLE motor. Z"ach iameter 34in Shale length fin, dia. §fin. Al at £1:50
Speed 3,750 RPM com- 50 WATT. |/5/I0125/50/100/250/500/|/l 5/2:-5/5k Q. All lt
plete with external gear & P,

ch
train (removable) gnvmg final WAT';: |0/7.5/50/|00/250/500/|/| 5/2-5/5kQ. All at78p
speed of 125 RPM, Size: 43" - 24"

dia. Price 95p inc. post, I
o— — —— —t
200250 VOLT TRPM. ™ |RELAYS NEw SIEMENS, PLESSEY, Etc.
MOTOR MINIATURE RELAYS . COMPETITIVE PRICES
Dimensions: 47 »» 3" x 21", L2 3 |4 | v 2 (3 4
Spindle  lengch ~ 13/167, l| 32| &3 €3p* | 700 [12-24 [Zclo | 63p°
diameter §”. Manufactured I80| 6-12|2cfo E-E | 43p* | 700 | 16-24 | 6M 63p*
by SEC. Price £1-13 plus 15p I 185 6-12|4 c/o E-E | 50p* | 1250 | 24-36 | 4 c/o | 63p*
PP ~ 30| Ci3|3ce | 7abe | 2300 | 364 | M | e
——— e e c/o
200-230 v. + R.P.M. MOTOR I 700 | 16-25 | 4M 2B GJ:‘ 5800 | 80-85 | 4 c/o 63:‘
M_an:f_actured by Smith. Price 75p inc. post. ZDO 16-24 | 4 c/o 78p* | 9000 | 40-70 | 2 ¢/o | S0p*
BN D SER EESL NN ML e fAS LS tncluding Base I5K i85-110] 6M S0p*
RECHARGEABLE Vo (I) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4) Pr::e
BU IVI ON CELLS ( (‘% E-E Ex. Equupment All Post Paid.
2x1-2 250 MA HR Nickel 5
Cad. Cells, connected to I[lve MAINS RELAY
2.4V @ 25 milliamp 10 hour rate, 230V a.c. coil 3 cfo. 10 amp a.c. contacts, 50p plus 8p P. & P.
complete  with 200/250V  a.c.

charger, Fully tested and unused.

A A Ay HOSIDEN DH-02-S Stereo Headphones

8 ohm impedance 20-12,000Hz. Adjustable head band. Price
ors 2 “"'“ for “ -00 p‘”‘ pa'd only £2:38. P. & P, 12p. Complete with lead and stereo jack plug.

UNISELECTOR SWITCHES MOTOROLA MAC 116 PLASTIC
NEW 4Bank25 Way | TRIAC 400 PIV.

24V d.c. operation. £5'88, Now available EX STOCK. Suppal:ed 7wuth full data and
P. P

applications sheet. Price £1:03,
‘P,;,:; 9.233/,. d‘.c.h"c'2~szt)s, | B rog v (RCA 40583) 30p each.

P. & P.22p. & Bank 25 ,
B8 Bk 2 . 763 pius | BODINE TYPE N.C.I. GEARED MOTOR

200/250Y Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override precision mada U.S.A motors are

he above two \ g
switch: [0A £2-78, [|SA £3-25, J offered in ‘‘as new' condition. Input voltage of motor

ga¥> i‘x d_coperationy (Type lg 7l r.pom, Torque 10Ib, inch, ,‘
i o Reverl(u te. |/17)o:” .p., 50 cycTIe, 38
am p.m, rque
VENNER Electrlchme SWItCh ZOIg. mchp Rev.rllble. 1/80th hqp .

50 cycle, 28 amp.

20A £3-75. P, & P. 20p. Also 115V a.c. Supplied complete with transformer for 2]0/ 40V
available with solar dial ON dusk, a.c. input. Price, either type £3-18 plus 35p P. & P. or
OFF dawn, Price as above, less transformer £3-13 plus 27p P. & P.

SERVICE TRADING CO

All Mail Orders—Also Callers—Ample Parking Space
Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 588
Phone 01-995 1560 SHOWROOM NOW OPEN MON.-FRI.
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Personal callers only. Open Sat.
9 LITTLE NEWPORT ST.
LONDON WC2H 7))  01-437 0576

Your local component stockist

ast Anglia

AGLE

lectronics

agle St.

PSWICH s

AUDIO EFFECTS

5 SHAW LANE, HALIFAX, YORKS.
LATEST DESIGN—BUY WITH CONFIDENCE
FROM PROVEN DESIGNERS

Radio Control .
8ingle channel T.X. 8mall compact crystal controlled
printed circuit. Easy to build and tune. Push Pull
OfP. Al silicon transistors. Micro action tone
switch. Bottom loaded aerial. Coil on P.C. board.
Fantastic O/P. Everything bar case in kit form at
£6 post paid. Coils ready wound 10/~ (50p) extra.
Undrilled alloy case 8/ (40p). Ready built in case
£8.5.0 (28-25) post paid.
Super regen RX
Miniature, lightweight, supersensitive. Uses PP3
or pen cella. Bilicon transistors. Front end works
atraight off. O/P withont relay (drives actuator
direct) or through 6V 300 ohm relay (not provided).
Ideal for model aircraft. In kit form at only £8.5.0
(23-25) post paid.
Availabie Shortly
Buperhet kit with cascade front end, dual AGC loops.
8uper selective. Recommended soldering iron Antex
15 watt 32/6 (21-62§).
m Band Transistor Superhet Receiver Kit

Uses Denco plug in coils 300k Hz to 30kHz in 4 ranges.
Normally supplied with kit 1-5MHz to 5MHz exira
ranges 12/— .(80p) eich. 3iow motion tuning.
Push puil audio cutput to your 8 ohm speaker, black
perspex predrilied front panel. In kit forin at
£20.12.6 (29-62}) ready built, calibrated and
guaranteed at £15.5.0 (£15-28).
Power Controller
Full wave control using braded tric rated 15 amp
3kW. BSingle control zero to full power. In
strong metal box with 13 amp main socket outlet,
1deal for fires, drills, floodlights, motors, etc. Ready
built at £9.15.0 (£9-75) post paid. In kit form with
full inatructions £7.5.0 (£7-25) post paid.
Vorx Switch
Make a noise, it switches, high Imp. L/P for XTL
mike. Drives your 12° volt relay. Ready built
£8.10.0 (£3-50) or in kit formn £2.7.6 (£2-37}).
Reverberation Amplifler
Self contained transistorised. Batt. operated.
Entirely different approach to sound reproduction.
With this unit proper sound delay through reverbera-
tion, tones are created truly third dimension for
concert hall originality. Two controls adjust
volume and reverberation. Simply plug in microe
phone, guitar, etc., and O/P into your amplifier.
Encased in beautiful walnut cabinet 7" X 37 X 41*
at only £10.15.0 (£16-75) post paid.
Pocket Metronome
Variable beat. Drives your speaker or ecarpiece

provided, uses PP3. In attractive plastic case at
ll 17.6 (£1-874) or as a kit at £1.7.8 (£1.37}) both
post paid,
Morse Oscillator
Just attach your key. Drives your speaker or
earpiece provided. Works on pen cells. Ready
buyilt in case as above £1.5.0 (£1-25) as a kit 17/8
(874,) both poust paid. Latest Mullard manual on
audio amps, etc., 32/ (£1.624) post paid.
Texas Transistors
Driver, NPN and PNP complementary symmetry.
Pack of three 7/- (35p) post paid.

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, REC&RD PLAYER, TAPE RECORDER,
AMPLIFIER etc. Types available: 6v, 9v, I2v,
18v (single ou(put) 2 each. P. I'5p.
9v + 9v; 6v + 6v; or 4jv + 4iv (two separate
outputs) £2.50 each. P.& P. 15p. Please state
output required, All the above units are
completely isolated from mains by double
wound transformer ensuring 00% safety.
R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 3] Oliver Road, London, E.17
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To be able to do this, VR! would have to be made
100k ©2, which is unacceptably large for the oHms x 1
range. The simplest solution would be to use a closer
tolerance resistor for R2 and accept a reduction in the
compensating ability of VR1. Ideally, this should be
of -+19% tolerance before an acceptable result is
obtained.

OHMS x | RANGE RESISTOR

Having settled on the value of R2 in Fig. 3b, we must
now turn our attention to the oHMs x 1 range and
determine the value of RI.

Since Vp, is one-tenth of Vy,, then the corresponding
values of Ri(max) and Rimin) for maximum and mini-
mum values of Vp, will be one-tenth of those values
determined for Rimax) and Riimin) for Vy,. For the
oHMs X | range then, Rymax) = 32kQ and Rymin) =
26k Q2.

This means that VR1 for this range, should ideally be
equal to the difference between these two values, i.e.
6kQ. However, VRI1 has already been selected as
being 50k which is nearly ten times greater than 6k 2
and VRI is already greater than the largest value ever
required for R1.

In this case we don’t need Rl at all since VRI
(50k Q) is more than big enough to cope with all re-
quired values of R.. However, if R1 is dispensed
with altogether, there would be no built-in protection
for the meter if VRI1 should inadvertently be set to
zero. By insertion of a large value for R, the opera-
tion of VRI is even coarser than it is already (it is
almost ten times greater than it need be).

Resistor R1 must be made large enough to provide a
substantial degree of overload protection for the meter,
and yet small enough to have little effect on the sensi-
tivity of VR1.

If the meter current is limited to a value equal to ten
times the f.s.d. current (most meters will just about
stand a 10 : 1 instantaneous overload) then the over-
load current will be 500#A and the corresponding value
for R: (assuming VRI is set to zero, and Vy, is at its

. . 1-6V
highest value of 1-6V) will be equal to 5004A — 3-2kQ.
Then, R, = Ry — Rm = 1'7k£2. The nearest pre-
ferred value is 1-8k 2.

INDICATION ACCURACY

Before leaving the A-type ohmmeter circuit, it is
important to note a very serious drawback concerning
its indication accuracy. The validity of the mid-scale
indications (the oHms x 1 range is 30k€2, and on the
oHMS X 10 range it is 300k) only applies when the
battery voltages are 1-5V and 15V, respectively. See
what happens to the indications when the battery
voltages are first high, and then low; this need only be
done for one ohmmeter range because the overall effect
will be the same for both ranges.’

Taking the ouMs X 1 range, and a Vy(min) value of
1-3V, the value of R required to achieve f.s.d. (50xA)
is 26k€2. The value of VRI will be adjusted during
the zeroing procedure so that it equals 26k €2.

From earlier deductions, the value of Ry required to
bring about f.s.d., is also equal to the value of an
external resistor (Ry) required to bring about half-
f.s.d. (25#A). Consequently, the mid-scale indication
of the oHMs X | range when V% is 1-3V (instead of
1-5V) is 26k Q, instead of 30k Q, i.e. 4k Q below normal.
This represents an indication error of about —139%,
which is almost the same as the corresponding reduction
in the value of Vy.
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For a Vbmax) value of 1-6V (about 7% above the
1-5V normal value), the indication inaccuracy will be
about +79%.

From these calculations we may deduce that the
indication accuracy of the A-type ohmmeter circuit
(quoted at mid-scale) is correct only when V4 is equal
to 1:SV, and that the inaccuracy of this indication will
vary from about +79; when the battery is new, to
about —13% when it is ready for replacement. These
facts are worth knowing, especially when using the
ohmmeter to select a close tolerance resistor.

This completes the examination of the A-type
ohmmeter. The reasons for going into its circuit in
such detail were to illustrate the difficulties in reaching
a suitable compromise for the component values, and
to highlight its undesirable indication inaccuracies.

PARALLEL POTENTIOMETER
OHMMETER CIRCUIT

The B-type of circuit (Fig. 4) is basically very similar
to the A-type circuit shown in Fig. 1, except that the
variable resistor VR1 is connected in parallel with the
meter (M1) instead of in series with it. The zeroing
procedure is exactly the same except that, in this case,
the meter current (/m) is adjusted to f.s.d. by shunting
the excess current (/s) through VR1,

The total circuit current (J¢) is equal to the sum of [s
and Im (It = Is + Im), and is therefore greater than
the corresponding value of I for the A-type circuit in
which I, was always equal to /m. This type of circuit
therefore consumes more power than the previous type.

The B-type circuit, for the same number of com-
ponents, is much more flexible than the A-type and the
zeroing control VR1 is much smoother in operation.
The reason for this, as you will see, is that almost any
value can be chosen for VR1, which means that it may

Fig. 4. ‘““B’’-type circuit where the variable resistor
is in parallel with the meter

4

Fig. 5. Component values for the ‘‘B”-type circuit
to allow for change of battery voltage
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be used to determine the overall resistance range of the
ohmmeter; in addition to its normal role of compen-
sating for changes in V3.

BATTERY V, COMPENSATION

Let us first consider the fundamental requirement of
compensating for a change in Vy, assuming a nominal
value of 15V for Vy and a mid-scale resistance indication
of 300k (the same as the corresponding indication for
the A-type circuit).

Since the battery voltage V5 is likely to change from
about 13V (for old battery) to about 16V when renewed,
Im will increase from 50xA (13V/260kQ) to 61-5xA
(16V/260k ). In order to compensate for this change
in Im, VR 1 must be set to such a value that it will bypass
the excess 11-:5¢A at present flowing in Rn.

The value of VR1 should be 50/11-5 or approximately
4-33 times greater than the value of Rm; VRI should
therefore be 6:5k€2. This is illustrated in Fig. 5.

What we have just done is to determine the minimum
value that VRI1 is ever required to have in order to
compensate for the maximum likely value of V. One
obvious advantage with this type of circuit is that no
matter how large V', might be, the excess current can
always be fully absorbed by VR1 since its value can, if
necessary, be reduced to zero—thereby bypassing all
the current.

VR UPPER LIMIT

There is no upper limit for the value of VRI since
we have already shown that /, can never exceed 61-5xA
(with R1 = 260k(), and that setting VR1 to 6-5k
can take care of that current which is in excess of the
501 A required by the meter.

It is, however, necessary to employ a reasonably
large value for VR1 so that when set to its maximum
value its shunting effect on Rm is negligible. This is
important in order to ensure that 50xA fs.d. is still
possible when V4 is approaching its minimum value of
13V. If VRI is set to a maximum value of 10kQ (by
using a 10k Q variable resistor), then Im would equal
43-50A when WV, = 13V and 6:5#A would flow in
VRI, giving a total (/) of 50xA.

This means that it would not be possible to obtain
f.s.d. when WV, had fallen to 13V. Looking at it
another way, we can say that the minimum value of
Vv which can be tolerated with a 10k Q value for VRI
is about 15V. The circuit as it stands, therefore,
isn’t going to be very useful because the battery will
need replacing as soon as its potential has fallen to 15V ;
a value which is only a little less than its value when
new.

COMPROMISE

The alternatives are to reduce the value of RI, or
increase the value of VRI1. If the value of R1 is re-
duced, then the mid-scale indication of the ohmmeter
will also be reduced. On the other hand, if VRI1 is
increased then its rate of adjustment will be more
coarse, making it difficult to zero the ohmmeter,
particularly when the battery is new and a compara-
tively low-value setting is required for VRI1.

The final choice for VR1 is a compromise between
mid-scale resistance indication and ease of zeroing
adjustment. A useful rule-of-thumb in selecting a
value for VRI in this type of circuit is that its value
should not exceed about ten times the value of Rm (the
resistance of the meter). In the example we have just
considered, Rm is 1-5k2, therefore VR1 sheuld not
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exceed 15k Q. The initial selection of 10k for VRI1
appears to be quite reasonable; the compromise re-
quired in this example must be made with the value
selected for R1. This may be done as follows.

SET MID-SCALE INDICATION

If a value of 10kQ is selected for VRI, then the
maximum acceptable value for R1 may be determined
by assuming a Vu(min) value of 13V, With Im = 50xA
(f.s.d.), then 7-5uA (Is) will flow in VR1 (determined
from Is = Rm X [Im/Rvr,, making [I; equal to
57-5#A. Rs is determined by Vymin)/li, which equals
13V/57-50A =226k Q2 (220k Q2 is a preferred value).

The mid-scale indication of the ohmmeter is thus
220k ©Q, which is not very different from the correspond-
ing mdlcatlon of 260k determined for the A-type
circuit when Vy equalled 13V,

In the B-type circuit, however, R, is ﬁxed at 220k Q
irrespective of the variations which occur in Vy, since
the parallel combination of VRI and Rm is always
small enough to be neglected. This is very different
from the A-type circuit in which the mid-scale indica-
tion changed from 320k Q to 260k Q (due to adjustment
variations in VR1) when Vy changed from 16V to 13V,

This is a very important observation since it shows
that the B-type circuit is inherently more accurate than
that of the A-type. Actually, this statement ignores
the relative abilities of the two circuits to compensate
for variations in the internal resistance (Ry) of the
batteries. However, Ry is relatively small in the low-
current circuits considered so far, and may therefore
be ignored.

RANGE SELECTION

Now consider the second feature of the B-type
circuit—the ability to select a particular resistance
range by suitable choice of VRI.

We have just seen that a 10kQ value for VR] sets
the mid-scale resistance indication at 220k 2. Assum-
ing a low-resistance range with a mid-scale indication
of about 1kQ (30 times smaller than that obtainable
with the corresponding A-type circuit) when Vyimin) =

. . Vb(min) Rm X Rvr
[-3V, then I = = ko) " (R + Rvw)

The value Rp is now comparable with R, and cannot
be ignored; at least, not just yet. Since the mid-scale
indication is 1k, then (R, + Rp) must equal 1k,
Thus, It = %2 = 1-3mA. When the meter is
indicating f.s.d. (/m = 50¢A), the current (/s) which
flows in VR1 must equal (/i — Im), i.e. Is = 1'3mA
— 50nA = 1,250uA. The value of VRI required to
absorb this amount of current is therefore equal to
Im X Rm/ls = 60 ohms.

This is the maximum value that VR is ever likely to
require. Now, since this value is so small compared
with Rm (1,500€), the value of Ry can be assumed to
equal 60 ohms. Furthermore, since Rp is also very
small compared with R, + Rp, ie. 1kQ, we may
further assume that R, equals 1kQ. The value required

where Rp =

‘for VR1 when Vpmax) = 16V and when I, = f.s.d.

(50uA) is equal to /m X Rm/ls = 48 ohms.

This is the minimum value that VRI1 is ever likely to
require. From these two sets of calculations, VRI is
required to vary between 48 and 60 ohms, depending
upon the value of Vy; a 100 ohms variable resistor
would therefore be a very satisfactory choice.
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When using such a resistor -value, the minimum
setting of 48 ohms would represent a setting of 48 per
cent of maximum, which would yield very smooth
adjustment during the zeroing procedure. The circuit
for this particular ohmmeter is shown in Fig. 6.

TWO-RANGE OHMMETER CIRCUIT

The B-type circuit can also be used to provide two
resistance ranges and, like the A-type circuit, this may
be achieved by using two batteries and a single zero-
adjustment control. In order to make a more direct
comparison with the A-type circuit (Fig. 3), a B-type
two-range circuit will be designed using battery voltages
of 15V and 15V, attempting to achieve the same
approximate mid-scale indications.

The mid-scale indication for the oHms x 10 range of
the A-type circuit, using ¥, = 15V, was found to be
300k2.” The nearest approach to this figure using the
corresponding B-type circuit, and a value of 10k for
VRI, was 220k Q.

By replacing Vv of the B-type circuit with a battery
of 1-5V, so as to produce a oHMs X | range, then the
mid-scale indication will be reduced by a factor of ten,
making R, = 22kQ. The mid-scale indications are,
therefore, not widely different from those of the A-type
circuit.

However, as was explained when the A-type circuit
was examined, the zeroing adjustment of VR1 on the
oums x | range of that circuit was expected to be
very coarse, because of the compromise which had to
be made concerning the choice of value for VR1. Let
us now see what the sensitivity of the zeroing adjust-
ment is like in the B-type ohmmeter.

The sensitivity is all right on the oHms x 10 range
because VR was selected to make it so.

LOW RESISTANCE SETTING

On the oHMs x| range, the lowest resistance setting
required for VR1 occurs when VFhimax) == 16V; the
total current (/;) in the circuit during the zeroing
procedure is equal to Fhimax)/R, ~ 73uA. In this
conditior, therefore, the value of VR1 must be adjusted
so that it absorbs the 23xA which is in excess of /m,
the f.s.d. current of the meter.

Since Is = 23pA, and /n, = 50xA, then the required
value of VR1 must equal /m % Rm/ls = 3,260 ohms.
A setting of this value represents 33 per cent of RvR(max),
which represents a substantial angular rotation of the
control shaft: the zeroing adjustment will, therefore,
be quite smuoth in this worst-case condition, and will
be even better when the battery is relatively new.
The circuit diagram of this particular two-range
ohmmeter is shown in Fig. 7.

SHUNT OHMMETER

In the shunt ohmmeter (Fig. 8), the indicating meter
M|, is connected directly across the input terminals in
parallel with the unknown resistor (Rx). The circuit
is normally used for measuring very low resistance
values (typically 0-01 to 2,000 ohms), and is therefore
ideally suitable for measuring the winding resistances
of coils and transformers.

The resistance scale differs greatly from the other
types of ohmmeters so far examined in_that it reads
from left-to-right instead of from right-to-left, i.e. zero
ohms corresponds to zero deflection and infinite
resistance corresponds to f.s.d.
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Fig. 6. Single-range parallel control ohmmeter
circuit

d

E5

Fig. 7. Two-range parallel control ohmmeter
circuit

SET ZERO

The zeroing procedure is very similar to that adopted
for previously described circuits, except that it is carried
out with the input terminals open-circuit (correspond-
ing to infinite resistance) instead of with them short-
circuit .

To zero this type of ohmmeter, the input terminals
are left open and VR1 is adjusted until the meter indi-
cates f.s.d. (VR1 and R1 have the same purpose as in
previously described circuits, and their values are
determined by the same procedures.) Having done
this the unknown resistor (Rx) is then connected to
the input terminals. This causes the meter current
(Im) to be bypassed to some extent and a reduced
indication results; the degree of the reduction depend-
ing upon the value of Rx. If a short-circuit is connected
to the terminals then all of Im is bypassed and zero
indication results.

RANGE SELECTION

The range of the ohmmeter may be changed by
connecting an internal resistor across the meter. This
reduces the effective sensitivity of the meter and hence
more total current (/i) is required to achieve f.s.d.

On the ouMs X 1 range no ranging resistor is added
and the mid-scale resistance indication is equal to the
meter resistance Rm, i.e. 1,500 ohms. Thus, if a
resistor (Rx) of the same value as Rm is connected to
the terminals, then /; will be shared equally between
Rx and the meter; 25¢A will flow in each.

In order to produce the ouMs - 10 range provided
for in Fig. 8, an internal resistor RZ must be connected
across the meter so that the parallel combination of
R2 and the meter is equal to Rm/10, or %—X&‘

s + Rm
Rearranging this expression and substituting known
values, we get R, = Rm/9 = 1,500/9 = 166-6 ohms.
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Fig. 8. 5Shunt ohmmeter in which the meteir is
connected directly across the terminals ‘and the
range selector

OHMSX100—/\A\

a0 |
.________b_"_"___J

_ The same result may be achieved by using the expres-
sion

where n is the number of times that the f.s.d. is to be
multiplied. When operating on this range, /. is
increased by a factor of ten (5001A), 90 per cent of
which flows in R,, and the mid-scale indication equals
Rm/10 or 150 ohms.

CONSTANT RESISTANCE OHMMETER

In the constant resistance type of ohmmeter (Fig. 9),
the variable resistor VR1 is connected in such a way
that the total resistance of the circuit is maintained
near-constant as VR1 is adjusted to compensate for
changes in Vy. This is accomplished by connecting
VRI1 across the meter in such a way that it is used as a
potentiometer.

Adjusting VR1 in one direction causes more resist-
ance to be added in series with the meter and a lower
value of resistance to be connected in parallel with Rx;
the reverse occurs when VR1 is adjusted in the opposite
direction. This arrangement maintains an almost
constant total circuit resistance, and hence the accuracy
of the indication is very little affected by the setting of
VRI1.

Fig. 9 shows a two-range ohmmeter based upon this
type of circuit. Only one battery is used and the mid-
scale indications on the ouMs X 1 and oHMs X 10
ranges are 10kQ and 100kQ, respectively. The
zeroing procedure is conventional and is carried out
with the input terminals short-circuited; the ohm-
meter scale reads from right-to-left.

This completes this examination of various ohm-
meter circuits; there are a great many other types of
circuits but these are, in many cases, simply variants
of those just described.
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NEWS BRIEFS

Silicon Pictures
A NEw TV camera tube incorporating a silicon target is
being developed by English Electric Valve Co. Ltd.
The target of this tube—The Sidicon—is in the form of a
mosaic of isolated silicon diodes and its production
follows a sequence of modified micro-circuit practices
resulting from improved microlithographic techniques.
Results of developments so far, have shown these tubes,
which are interchangeable with 1 inch vidicons, to be
mechanically, thermally and electrically very rugged, with
high sensitivity throughout the visible and infra-red range.
The Sidicon has considerably less lag than conventional
vidicons and much higher sensitivity. The nature of the
targets allows full high-vacuum processing, so ensuring a
long life expectancy.

Brain Box

ASMALL sensitive electronic amplifier no larger than a
packet of cigarettes is helping surgeons at the
London Hospital, Whitechapel, to trace brain activity
during operations for Parkinson’s disease.

This is achieved by picking up and monitoring very small
signals from the brain through an electrode implanted in it.
The amplifier enables the surgeon to track with greater
accuracy the exact portion of the brain in which he is
working while carrying out this extremely delicate
operation.

Made by the British company, Fenlow Electronics Ltd.,
it is the first miniature data amplifier the firm has produced
for medical use. Using f.et’s the amplifier is con-
zargcted to stringent safety specifications and costs only

Transportable Tactical Centre

THE photograph below shows test pattern symbols
on the screen of a lightweight display console being
checked with a microscope at Hughes Aircraft Com-
pany, America, to verify their sharpness and clarity.
The console, along with high-speed computers and
other electronic equipment, is being built by Hughes for
the U.S. Air Force Electronic Systems Division’s 407L
programme, an advanced concept of tactical air
control.

The equipment will be housed in inflatable, modular
operations centres that can be transported anywhere in
the world and set up in a matter of hours. Hughes ijs
producing 31 of these tactical centres along with two
training systems designed to give the Air Force flexible
and mobile response to fast-changing battlefield
situations.




WHAT THE ASTRONAUTS
SAW

All crews of the Apollo missions
reported seeing flashes and streaks
before their eyes even when closed.
It is supposed that this is the result
of the passage of ionised cosmic
ray particles through the head.

It has been suggested that the
light comes from the passage of the
high energy particles through the
jelly-like medium in the eyeball
where light has a lower velocity.
Another explanation is that it is the
impact of the particles on the
retinal celis.

The particles also aflect the
astronauts’ space helmets which are
made of a polycarbonate piastic.
This plastic is of the long-chain
polymer class and as a result of
radiation the molecules are broken
up. It is known in biological sys-
tems that  ionising  radiations
damage cells by disturbing the
replication of long-chain molecules.

It has been found that the damage
to the space helmets can be studied
by etching the streaks caused by
the particles. Silicone casts can be
made of the holes in the plastic
and the rate of etching indicates
the degree of ionisation that takes
place. The shape of the rubber
allows the measurement of the
ionisation from point to point along
the track. Comparison with the
effects of known ions enables the
particular particle to be identified.

RADIO TELESCOPE

Germany’s new 100m radio tele-
scope, the largest steerable dish in
the world, is nearing completion at
Effelsberg some 40km from Bonn.
The site is' a deep valley in an
area of minimum interference.

The design of this telescope has
made use of the most advanced
principles of structural engineering
to ensure that in all positions
of the dish the effects of loading
both static and variable cause
the least departure from paraboloid
form. It is expected that the surface
accuracy will hold to less than
Imm.
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By Frank W. Hyde

The actual construction of the

reflecting surface is interesting,
the inner section of 60m diameter
is formed from an aluminium

sandwich with a honeycomb inner
unit bonded to the outer formed
sheets. Trial measurements show
that the r.m.s. accuracy of the
surface of this construction is of
the order of 0-22mm.

The next 20m of the surface
is covered by formed sheets of
aluminium supported by aluminium
sections. The standard of accuracy
reached in this section of the dish
is 0-27mm. The outer section of this
ring of panels is connected to
the rest of the surface, made up
of 6mm square stainless steel mesh
panels, by perforated aluminium
panels to maintain the aerodynamic
conditions required. The accuracy
of the outer mesh is about 0-55mm.

The overall efficiency of the
telescope is expected to be capable
of operation down to a wavelength
of 5cm. The central 60m section
will, it is hoped, enable wavelengths
of 8mm to be used.

Round the outer rim of the dish
a collar has been added to reduce
the effects of local interference.

FOCUSING ACCURACY

The focus to diameter ratio
is midway between that of the
Jodrell Bank and Parkes telescopes.
Jodrell Bank Mkl is 025 and
Parkes 041 with the German
dish at 0-3.

The Gregorian system has been
adopted which enables both prime
focus and secondary focus work
to-be carried out. For prime focus
operation a tube will ~project
through the centre of the sub-
reflector to house a prime focus
receiver. The intention is to use
multibeam methods of observation
and as many as nine feeds will
be available at the secondary
focus. Space receivers at wave-
lengths of 6cm, llcm, and 13cm
will be provided at the secondary
focus.

With such a sophisticated type
of radio telescope it is not surpris-

ing that the receiving installation
is very elaborate. Cryogenically
cooled amplifiers and low noise
front ends are being provided.

The timing system will use a
rubidium clock as reference for
the universal oscillator in line
measurements for Pulsar timing
and very long base line observa-
tions. Continuum  measurements
will be made by Radiometers.

COMPUTER CONTROL AND
PROCESSING

Data processing is also very
claborate and the basic data pro-
cessor and steering computer is
an ARGUS 500 by Ferranti.
This digital computer will co-ordi-
nate transformations, control the
telescope drive and process real
time data.

From a control desk an observer
can choose the astronomical co-
ordinates he needs and the method
of scanning. The computer will then
carry out the transformations and
instruct the drives of the telescope
in the necessary velocities in
azimuth and elevation.

Since this occupies only a portion
of the computer cycle, time is avail-
able for storing of data on magnetic
tape, operate a fast line printer and
Calcomp plotter and have time
available for some on-line data
processing.

SUPPORT FOR THE GENERAL
THEORY OF RELATIVITY

Working with Mariners 6 and 7
probes, the team at the Jet Propul-
sion Laboratory Jed by Dr J.
Anderson have obtained data
which, they claim, confirms Ein-
stein’s predictions with an accuracy
of 2 to 4 per cent.

Previous work by Muhileman and
Shapiro using the passive radar
technique by bouncing signals off
planets close to the sun’s limb
showed an accuracy of 5 per cent.

The first results with active radar
are now available from the 210ft
dish at Goldstone. A narrow beam
of radio signals at 250kW is sent
out to impinge on Mariner 6 or 7,
which are now some 250 million
miles beyond the sun. The space-
craft collect the signals, amplify
them, and transmit them to the dish
at Goldstone. The round trip takes
about 43 minutes and can be timed
within a microsecond.

The most important source of
error is the very considerable dis-
persion of radio waves by the sun
and the results depend on the type
of model of the sun’s atmosphere
that is used.

Dr Anderson’s resuits conflict
with the gravitational theories
which show about 7 per cent error.
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ERS of small boats, both power and sail,
iten find the need for a boat speed indicator.
ed indicator is useful for a variety of reasons

the obeyance of speed limits. The device described
here uses a potentiometric transducer in a simple
circuig-fo produce a linear speed reading on a moving
- coil Eeter.
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TRANSDUCER DESIGN

One of the most difficult problems when designing
and building a speed indicator is to arrive at a trans-
ducer design that is effective, reasonably accurate,
yet easy to construct, using limited resources. The
design finally arrived at uses a horizontal underwater
probe that is turned ubout its fixed end by the
pressure of water moving past it. The probe rotates
the shaft to which it is affixed which in turn revolves
a potentiometer (VRI1) in Fig. | by means of two
gears. These gears are used to increase the angle by
which VR revolves, thus decreasing wear on the
potentiometer and muaking for greater accuracy; the
probe will only turn through 90 degrees.

A spring is used to give torsional resistance to
the probe. Providing this spring has a good numbér
of turns, the torsional resistance will be similar at
all probe angles.

The transducer is housed in a suitable round
plastics container, the top of which is screwed
to a brass plate that is soldered or brazed to the
shaft. This gives some degree of water protection
to the unit, although the transducer will not be
completely waterproof unless the container is care-
fully sealed after installation. A high quality sealed,
carbon track potentiometer is used for VR1.

CIRCUIT THEORY

From the description of the transducer it will be
noted that the resistance of VR1 is varied with the
speed of the bout. The variation of resistance will
not be linear as the area of the probe exposed to
the flow of water effectively reduces as the probe
revolves about the shaft; this gives a variation
corresponding to Cos2¢ (where # is the rotated
probe angle).

With the boat stationary. and the probe at right
angles to the fore and uft axis of the boat, the
maximum value of resistance will be across output
leads 2 and b (Fig. 1) from the transducer. As the
boat speeds up the resistance will be reduced and
reach its lowest possible value when the probe is in
line with the fore and aft axis of the boat. By insert-
ing potentiometer VR1 in the circuit shown in Fig. 1,
the variation can be arrapged to.give an almost
linearly increasing reading, directly proportional to
boat speed, on meter M1. However, this reading is

" only proportional to speed for probe angles up to

45 degrees—due to the shape of the Cos24 curve.
Thus the transducer is only used in this range of?
angles.

As stated, the resistance of VRI! is varied as
Cos%*). The curve of Cos?f is shown in Fig. 2 as
graph (a). If we arrange for the circuit to give a
meter reading that varies to Sine2§, the two variations
will cancel and give a meter reading corresponding
linearly to boat speed. Graph (b) is the actual graph
of meter reading against probe angle, taken from 0
1o 45 degrees; graph (c) is the result of (a). minus (b).
Graph (c) is not quite a straight line—as it should
be for complete accuracy—but is within 0:3°of a knot
or 5 per cent of the true reading, which ever is the
greater, and it is felt that this is sufficiently accurate
for most purposes. ) ’

The boat speed indicator cﬁ%‘ff“&ou{d, of course,
have been made to give a perfect straight line for
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(c), but this would make it more complicated and
expensive to build. 1f greater accuracy is required
a graph such as (c) can be plotted for the completed
unit over the full range of speeds, and this graph
used for correcting the speed indicated.

A times 2 range is provided to give greater meter
movement at low boat speeds and in this mode the
accuracy of the unit will depend mainly on the
transducer construction.

CIRCUIT OPERATION

The input voltage is stabilised by RI and Zener
diode D1 so that variations in battery voltage will
not affect the circuit function unduly.

The resulting 10V is applied across VRI1 and VR2
and the varying voltage at VR1 wiper is taken via

range switch S3 to a voltmeter circuit. The volmeter
circuit consists of the appropriate range resistors—
R3 and VR3 or R4 and VR4—diode D2 and the
S004A f.s.d. moving coil meter M1. The diode is used
as a low voltage Zener; .its breakdown voltage in
the forward bias condition is 0-6V. This means that
up to 0-6V can be present across D2 without the
meter indicating any current. Once the breakdown
voltage is exceeded the diode resistance drops to a
low value and the circuit acts essentially as a normal
voltmeter.

Potentiometer VR2 is preset to give a reading of
0-01 milliamps on M1 with the wiper of VRI turned
towards VR2 end; this indicates that D2 is just
beginning .to conduct and as soon as VRI is varied
M1 will indicate the voltage present at its wiper.

. 5
SKib B Rl = R2
ATy AAA 5o AAA
e : 2200 2040
1 or2:2kQ
Fig. 1. Circuit diagram of the boat H stz _of Y4
speed indicator. Reference is made I 7] mawer
in the text to the supply voitage, R O d of 1 -’(1 1k
and LPI. The tinted panel indicates BVtosovoC ! zuox b b
the potentiometer used in the trans- { X2
ducer. : LM +
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" The action of D2 provides the required circuit re-
Resistors sponse to variation of VRI1.
Rl 22002 or 2:2k 2 (see text) Switch S2 and resistor R2 provide a circuit voltage
gg fg‘;)ﬂ checking position that will indicate, by way of MI,
A4 lka when the battery voltage is too low to operate the
All §W, - 10% carbon circuit. Resistor R1 will be either 220 ohms or 22
2 kilohms to accommodate supplies of 11V to 18V
Potentiometers or 18V to 50V d.c. respectively; LP1 will, of course,
VRI 5kQ high quality sealed carbon lin (see text) have to be the correct voltage for the supply.
VR2 2kM)
VR3 5kQ >wirewound trimmers
VR4 1kQ
Diodes
DI ZLIO |-5W, 10V Zener 0
D2 IN4I48 silicon T~
\ @) A
Switches e ~J 7
S| D.P.D.T. toggle s \
$2 S.P.S.T. pushbutton =5 \ L pd
$3 S.P.D.T. toggle - € | — ~NA
Misceilaneous S, ] ,/ ™
M1 SOOuA f.s.d. moving coil meter (S.E.W. edge- = / N
wise type) 5 (% \
SKI/PLI Two pin DIN plug and socket 2
SK2/PL2 Three pin DIN plug and socket L N
LPl Miniature indicator lamp and holder (voltage /
to suit supply)
Veroboard 2§in x 33in x 0-15in matrix g 2 LY B & & & © 0 &
Diecast case 63in x 43in x 24in © ROTATED ANGLE IN DEGREES {PROBE)
Connecting wire, transducer connection wire—
3 core plastics covered mains lead; supply con-
nection wire—2 core plastics covered mains lead. Fig. 2. Graph of probe rotation against meter reading (b)
6B.A. fixings subtracted from the Cos®d graph (a) to give the resultant
Foam rubber, paint and Letraset curve (c). For an accurate Instrument curve (c) should be
a straight line
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TRANSDUCER CONSTRUCTION

The transducer must be constructed of materials
that will not be affected by water; in the prototype
brass was used throughout. The shaft is a model
boat propeller shaft and the gears are nylon, 2 to 1
ratio, also supplied for model making. The torsion
spring can be any }in diameter coil spring that is
of fairly light construction. Particular attention
should be paid to accuracy since any unnecessary
friction or play in the unit will result in inaccurate
and erratic readings when in use.

The gears should be arranged to mesh closely
and there should be as little play in the potentio-
meter bearings as possible; because of this a metal
encased potentiometer may prove best in this
application—this can be sealed with epoxy resin or
paint if necessary. Before using the transducer all
surfaces should be protected with paint or varnish,
the shaft and potentiometer bearing packed with
grease and the container sealed with a rubber ring.

Details of the transducer are given in Fig. 3.
Three {in diameter brass rods are used to position
the two plates; one of these rods forms a locating
pin to ensure correct orientation of the probe with
respect to boat axis.

The other two pins form rotation limiters for the
arm connected to VR1 and a spring anchoring point.
The locating pin slides into a hole in the mounting
bracket (shown in Fig. 3), that is fixed to the
transom of the boat. The complete transducer can
be lifted clear of the water, for breaching purposes
or mooring, without completely removing the unit.

TRANSDUCER ASSEMBLY

Assembly of the transducer may prove slightly
tricky, but is fairly easy once the correct sequency
is known. When all parts have been made to the
details shown in Fig. 3 the three rods can be soldered
or brazed to the lower plate—the one with no
potentiometer mounting hole. The locating pin
should be affixed so that its top end is about Ysin
above the position of the upper plate—determined
by the depth of VRI. The remaining two pins are
mounted so that their lower end is flush with the
underside of the lower plate.
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Next, VR1 should be mounted on the upper plate
approximately in the centre of the slightly elongated
hole. It is not necessary to tighten the fixing fully
at this stage since the horizontal position of VR]
will have to be adjusted. Fit the spacers over the
pins and place the two plates together, holding
them with the two screws and two further spacers;
the case lid should not be included under the screw
heads at this stage.

The next operation is to mount the small gear
on the potentiometer using the spindle coupler. The
shaft can then be inserted through the two plates
and the larger gear attached by tapping the brass
bush 4B.A. and screwing it to the spindle.

SHAFT ALIGNMENT

The vertical position of the shaft can now be
adjusted so that the two gears align—a small washer
should be inserted under the large gear—the shaft
is then soldered or brazed to the lower plate. The
two screws can be removed and the case lid slid
over the shaft and locating pin and the whole thing
screwed together. The rotation limit arm is inserted
so that with the arm touching the anti-clockwise
limit pin, VR is turned so that it is a few degrees
off its fully anti-clockwise position. VR! can now
be adjusted so that the two gears mesh correctly
and its fixing tightened fully.

The torsion spring can now be fixed, the spindle
revolved so that slight torsion is applied and, with
the mounting bracket in place, the probe bolted in
position. A washer should be included between the
shaft and the probe and the probe fixed so that
there is no vertical play on the spindle. The probe
is made by hammering flat one end of a -&in
diameter brass rod, shaping and drilling the flattened
end.

INDICATOR CONSTRUCTION

The four resistors, the two diodes, DI, D2
and VR2, VR3 and VR4, are mounted on a small
piece of Veroboard, as shown in Fig. 4. Veroboard
is used as it provides good support to the com-
ponents and is not badly affected by water, as some
tag panels are.




Fig. 3a. Exploded view of the complete
transducer, the torsicn spring is shaped from
a long tension spring and is affixed to one of
the locating pins and the large gear wheel. It
is under slight tension at all times.

SPACERS FIXING

SCREWS
}
f
\I‘

LIMIT PIN

ROTATION LIMIT

ARM /

SPINDLE
COUPLER

LIMIT PIN

LOCK NUT

TRANSDUCER MATERIALS. . .

16 s.w.g. brass plate, 2in x l0in—for plates and
bracket; §in diameter brass rod, 8in—for pins; %in
diameter brass rod, 6in—for probe

Model boat propeller shaft and spindle—see text

Mode! makers' nylon gears 2 : | reduction with }in
diameter brass bushes

Spindle coupler }in long, for Lin diameter spindles

Spacers |}in x }in internal diameter, brass (4 off)

6B.A. screws 1{in long (3 off) for fixing screws and
rotation limit arm

Case, 3in internal diameter plastics container with flat
screw top

Spring }in diameter tension spring of light construction
at least | zin long.

Grommets (3 off)—2 to suit shaft and | for connection
lead; 4BA and 6BA nuts and washers

N
t¢————————TRANSDUCER PLATES

SPINDLE

PROBE
MOUNTING BRACKET
CASE LID
| o o
A i i e
‘_r 1Il 1 i
" {;A_ AL /s
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Fig. 3b. Drilling details of the transducer plates.

distance between the two plates is determined by the depth
of the potentiometer body—thus rod and spacer length will
Two plates are required and these should be drllled
while clamped together. The elongated hole is only drilled
The position of the plates when

vary.

through one plate.
mounted inside the case Is indicated

- 3 - o - - =
e 3/4".*‘ T - e— 3/:
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Fig. 3c. Transducer mounting bracket details. Holes marked “D’’ must line up
g

when the bracket is bent, their size will depend on the shaft and grommet diameter

Practical Electronics  April 1971



Fig. 4. Veroboard layout and wiring
diagram. The potentiometers may be
designated as shown on the board, for
easy identification during setting up and
calibration

Fig. 5. Layout and wiring diagram of
all components mounted in the die-cast
case. The lid to the case forms the base
of the unit and the view shown is of the
underside with the base plate removed
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The remainder of the components are mounted
directly to the die-cast case used to house the unit,
see Fig. 5. This case should be carefully painted
inside and out, after drilling, to prevent it being
corroded by salt water; the base plate should be
sealed with rubber strips. Sockets are provided for
the leads to the transducer and the supply; thesc
leads should be of good quality plastics insulated
flex.

The meter is mounted on a rubber pad to provide
some shock protection and prevent water from
entering the case. The meter specified has no
external apertures and the mechanical zero is
adjusted through a hole in the top of the case which
is plugged with a small piece of rubber when not in
use. The Veroboard is mounted by sandwiching it
between two pieces of foam rubber.

Layout and wiring of all components mounted
in the indicator case is shown in Fig. 6. Internal
batteries may be used if a larger housing is provided;
in this case LP1 should be omitted to conserve the
battery.

INSTALLATION

The mounting bracket is fitted to the transom
of the boat so that the lowest part of the bracket
is about lin above the highest possible water
line. The bracket should be fitted well away from
propellers on power craft or any obstruction that
could interfere with the water flow.

The length of the shaft used will depend on the
type and speed of the boat. The prototype, which
was intended for a sailing dinghy, used a 9in shaft,
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but power yachts may require a greater length to
keep the probe below and the unit above, the water
level at all speeds (the transducer body should also
be clear of the water when going astern).

Theé indicator unit can be fitted in a convenient
position and a good quality piece of 3 core mains
lead made the correct length and wired to PL2. The
transducer could be fitted through the bottom of
larger craft but a special adaptor will have to be
manufactured for this.

CALIBRATION

The first step in calibration of the unit is to mark
the correct supply level on MI1. To do this a d.c.
voltmeter is used to measure the voltage across DI;
this voltage should be 10V—providing the battery
is in good condition and D1 is functioning. Once
this has been checked S2 can be depressed and the
reading of M1 noted and marked on the scale or
meter face; VR1 should be in circuit at its stationary
position for this operation. ’
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Switch S3 can then be set to the first range (X 1)
and VR2 adjusted so that the meter shows a reading
of 10#A. Once this is done the meter can be zeroed
when the circuit is energised, using the mechanical
zero adjustment.

The maximum possible speed of the boat should
be estimated and this speed marked at the full scale
deflection point on MI!. The scale should then be
‘divided equally to indicate the intermediate speeds.
With the probe rotuted through 45 degrees, VR3
should be set to indicate full scale deflection on M1.

INITIAL SETTING

Initial setting of VR3 can be made without instul-
ling the unit. Once this is completed the unit should
be installed for further calibration in the boat in
which it is to be used, in the correct position with
the transducer lead of the required length.

Initial calibration is by means of variation of
probe length and diameter (prototype used a 4in
shaft of {Gin diameter brass) and torsion spring.
Probe diameter may easily be increased by sliding
a length of plastics flex insulation over it. Fine
calibration may be effected by adjustment of VR3.
The unit should be calibrated as near the maximum
speed as possible, since this is the point at which the
circuit is most accurate (refer to Fig. 2).

There are two ways of speed calibrating the unit;
by comparison with another speed indicator or by
timing the boat over a measured distance. If the
second method is used the measured distance should
be as large as practicable and the boat speed held
constant by means of the indicator, any error can
then be adjusted after a second run in the opposite
direction.

To calibrate the times 2 range it is only necessary
to hold the probe in such a position that half full
scale deflection is indicated with S3 in the X1 posi-
tion; then switch S3 to X2 (with the probe in the
same position) and adjust VR4 to give full scale
deflection on MI1. When this has been done the
probe fixing can be soldered over, to protect it and
prevent it becoming corroded, and finally painted.

Designations may then be added to the unit as
required, using Letraset, and given a cout of cleur
varnish to protect them. The unit is then ready for
use.

If it is found that the meter is too sensitive to
slight variations in speed or that the needle tends to
flicker in use, the movement can be damped by plac-
ing a 2,000#F 15V electrolytic capacitor directly

across the meter terminals—observing polarity. ¢’
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DIGITAL INTEGRATED
CIRCUIT TESTER

Testing a digital i.c. package
can be a time consuming task.
With this tester TTL, DTL and
RTL devices can be rapidly
checked for correct logic
functioning with a visual go
no-go readout.

MAGNETIC FISH BITE

INDICATOR

Independent of the rod and
with no complicated line link-
age, this wunit provides an
audible indication when a fish
bites.

Utilising a simple magnetic
reed switch it provides an ideal
electronic overseer for un-
attended rods.

WINDSCREEN
WASHER TIMER

A simple unit for holdingon an
electric windscreen washer for
a pre-set time interval. May
also be used as a short interval
timer.

PRACTICAL
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A selection of readers’ suggested circuits. It should be emphasised that
these designs have not been proven by us. They will at any rate stimulate
further thought.
This is YOUR page and any idea published will be awarded payment accord-
ing to its merit.

DIGITAL DICE 1

ERHAPS your readers would be interested in
the following circuit for an Electronic Dice.

The circuit is basically three binary stages with
feed-back to give a count of six, being driven at high
frequency by a free running multivibrator. When
the count is stopped by pressing the display button
S1 the output of the six counter is fed via gates to
light lamps LP1 to LP6, giving a display in the
familiar dice combinations, i.e. with the centre lamp
only lit for a “one”, the six outer lamps for a “six”,
etc. The dice requires only four decoding circuits;

>

manwiearor || S 3 il

break contact

- ————-

\
V.

‘450r6°

Fig. I.

Block diagram of the electronic dice

S FpRr

the first of these decides “‘even or odd"—if the count
is odd only the centre lamp lights. The next gate
decides *‘not one” which lights two diagonally oppo-
site lamps (except during a one). A third gating
circuit decides four, five or six and lights the two
remaining diagonally opposite bulbs on these counts.
The final gate decides “six” and lights the two
remaining bulbs on this count. A little thought will
show that these combinations will automatically
light the proper number of bulbs in the correct
pattern for each dice position. The block schematic
diagram of the dice is shown in Fig. 1, Figs. 2, 3, 4
and 5 show the sections of circuitry, Fig. 2 being
the driving multivibrator; Fig. 3 is the divide by 6
counter; Fig. 4 shows the five gates that together
form the three gateing circuits-and Fig. 5 shows the
lamp driver circuits.

The display panel is made up of a square of holes
drilled in the positions shown in Fig. 6. A piece
of coloured translucent perspex is fitted over a
blanking panel, so that only the illuminated lamps
can be seen as spots of light on the perspex.

If required, the dice may be built up as a double
unit in which case the divider board, gates and lamp
display should be duplicated and the second divider
board input driven from point “D” on the first
divider board; this ensures independent displays on
the two dice.

The circuit may be powered either by a nine volt
dry battery or by a d.c. nine volt, one amp, mains
power supply. The mains power supply is prefer-
able due to the current drain of the lamp display.

J. D. CroFrt,
Warrington, Lancashire.

Output from
<+ counter

A|B8|C]D
NEG | POS[POS|POS{ 000
POS |NEG |POS[POS | 001
NEG|POS |NEG{POS| 010
POS [NEG |[NEG{POS| 011
NEG| POS |NEG|NEG| 110
POS|NEG |NEG| NEG| 111

Count Binary

o|ln|a|luw|n| -

Multivibrator driver for the dice

Fig. 2.
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Fig. 3, The divide
by six counter

0T oy o T OA®

1000tF|1000pF

1000pF | 1000

€ From multlvibrntor
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0 B [+ 0

P4 LP7
. 0 o}
D8 D9| DIO +[0tt  +{D12 +{DI3 o
P20 o) o3
+ +
LPs LPs
Fig. 4. Qate circuits © o
used in the dice ) %
All dindes ol
to-ve OABI
47k i ¢L . Fig. 6. Lamp and switch
6" output to NOTfoutput to 00D outputto G4 50r S'output positions
lamp Driver 4 lamp Oriver2 lamp Oriver 1 tolemp Driver3
LM LP4 LP5
TR TRIQ
Fig.5. Lamp 0C42 0c42
0 R
driver circuits; gga ng 3_2,2
all lamps ko kL k2
6-3Y 0-04A
R27 R29 R3 R33
3.9 39 39 39
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*000" NOTY 45ar6’ 6
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DIGITAL TO ANALOGUE CONVERSION

T Is often required to obtain a staircase waveform
| output from 1, 2, 4, 8 counter or logic outputs.
The methods usually used are combinations of inte-
grators and diode pumps of various descriptions.
The circuit used here, however, is purely digital and the
minimum of design application and components are
required. The components used may be four transistors,
used as single input gates, four Zener diodes and a
load resistor. All of the components could probably
be incorporated economically on a single i.c.

For operation of this circuit, 1 will refer to the circuit
diagram (Fig. 1) where the resistors R1, R2, R3, and R4
ensure that the transistors TR1, TR2, TR3 and TR4 are
saturated when the inputs 1, 2, 4, and 8 are at logic *‘1”",
(which must be 10V or more in this circuit).

In “0” output condition the transistors TR1, TR2
and TR3 and TR4 will all be saturated and the output
will be at a level of Veesat) X 4 above zero volts or ground,
this gives a level of approximately 1-:2V. Now assume
input 1 is taken to zero volts.or ground, TR1 will thus
switch off; the voltage across which will rise until
D1 Zener diode break-down level is reached. This
break-down voltage level is selected to be 1 volt plus
the Veesaty of TR, this will give a step of 1 volt at the
output. The voltage 1 X Veeisayy is added to each
Zener voltage to maintain linear 1 volt steps at the
output, as without taking this into account the voltage
output will vary depending on the number of transistors
saturated or not. a ®

Assume the inputs to be obtained from a binary
counter then input 2 will become zero and input 1 will

Ve
(12v MIN)
R

e
OUTPUT

D4
INPUT 8 (8-3v)

INPUT 4

INPUT 2

R1
D1
INPUT 1 =/ (+3V)

Fig. 1.
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go to a positive voltage. Thus TRI will saturate
shorting out Zener diode D1, but TR2 is now switched
off—the voltage across which rises to the Zener
break-down voltage of D2. This has been selected as
2 volts plus Veesary of TR2 which gives an output level
of 2 volts above the zero level of Vee(sat) X 4.

This 1s continued for inputs 1 and 2 where both
TR1 and TR2 are switched off which allows the output
to rise by 3 volts i.e., D1 plus D2, and like-wise all the
way along the chain of a 1, 2, 4, 8 counter or other
input.

The output will start at Vee(sat) X 4 (Which is zero) and
ascend in one volt steps until the output voltage
reaches ten volts, our count of ten plus Veesat) x 4, this
gives a total of 11-2 volts, and it goes without saying
the steps may, ascend in level by reversing the logic
input levels.

The beauty of this circuit is that it is entirely independ-
ent of frequency and voltage levels, providing Vcc
does not fall to below the sum of the total Zener
voltage levels, i.e. Vcc may be 100 volts (if the com-
ponents will take it) and the output levels obtained will
not vary considerably from those when Vcc was at
12 volts. So it can be seen that the only design con-
sideration is one of upper operating frequency which is
dependent upon the components used and not so
much the circuit; by selecting the appropriate Zener
voltage levels this circuit may be used on various
coded outputs quite easily. .

D. W. Lloyd,
Stotfold, Herts.

2 3 4 5 6 7 8 9

R e I e Tl e B am
|NPUT2_,_‘_J_|-—
|NPUT4—I

INPUT 8

OUTPUT

Fig. 2,
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PRACTICAL!
VISUAL!
%

a new 4-way method of mastering

ELECTRDNICS

by doing — and — seeing

i’ and USE —i—}

READ and

1 OWN and
DRAW and

HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

UNDERSTAND |

CIRCUIT DIAGRAMS

RIB
820

@ VALVE EXPERIMENTS

@ AMPLIFIERS
@ OSCILLATORS
@ SIGNAL TRACER

@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH
@ SIMPLE TRANSMITTER

4 CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . ..

@ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS
@ D.C. EXPERIMENTS

@ SIMPLE COUNTER
@ TIME DELAY CIRCUIT
@ SERVICING PROCEDURES

INCLUDING . ..

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required.
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

It will also enable anyone to understand how
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POSTNOW I To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
{ | send your free Brochure, without obligation, to: we do not employ representatives
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BROCHURE I NAME i e BLOCK CAPS
| or write if you prefer not to cut page l ADDRESS e PLEASE P.E. 4
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G. F. MILWARD | »=o-

DRAYTON BASSETT, TAMWORTH, STAFFS

ELECTRONIC COMPONENTS

Wholesale/Retail :

369 Alum Rock Road, Birmingham B8 3DR. 53/.327 2339

4,000,000 DIODES
SILICON-GERMANIUM-ZENER

LOTS OF 100,000 — £150
10,000 — £20
1,000 — £3
500 — £2

1,000,000

GERMANIUM TRANSISTORS

LOTS OF 100,000 — £250
10,000 — £30
1,000 — £3-50
500 — £2

SPECIAL 50p PACKS. ORDER 10 PACKS AND WE WILL
INCLUDE AN EXTRA ONE FREE ! ! !!

RESISTORS, {/{ Wartt TRANSISTORS
assorted SOp P.N.P.Untested but
Wire-wound | to 3W 20 SO0p mainly O.K. 50 50p
5to7W |5 50p 'N.P.N.Untested but
low 10 50p mainly O.K. 50 50p
Multi-tapped I? S0p OCP7I equlvalent 50p
PAPER CONDENSERS Light-sensitive Diodes 50p
TV types 50p (These produce up to ImA (rom hght)
Miniature 100 50p OC44 Mullard Ist grade 4 50p
ELECTROLYTIC CONDENSERS OC45 Mullard Boxed 50p
Suitable for Mains 2G378 Output, Marked 4 50p
Radio/TV 10 50p 2G37! Driver, Marked 4 S0p
Transistor types 20 50p ASY22, Marked 5 50p
Mixed (both types) IS S0p BYI27 Rectifiers 4 50p
POLYSTYRENE IN4007 Rectifiers
CONDENSERS 100 50p {1200V peak) 4 50p
MULLARD POLYESTER STC3/4 Rectifiers 6 50p
CONDENSERS 50 50p DIODES (OA8I| & OA91) 40 Sop
SILVER MICA 100 50p WIRE
WIRE-WOUND 3-Wart Solid Core. Insulated 100yds 50p
SLIDERS IS5 S50p Stranded ditto SOyds S0p
VOLUME CONTROLS SOLAR CELLS
Assorted 5 S0p Large Selenium 2 S0p
NUTS AND BOLTS. mall 3 50p
Mixed length/type (6 ceHs will power a
8 B.A. 100 S50p Micromatic radio)
6 B.A. 100 50p CO-AXIAL CABLE
4B.A. 100 S0p Semi Air-spaced tSyds 50p
2B.A. 100 50p CRYSTAL TAPE
METAL SPEAKER GRILLES RECORDER MIKES | 50p
74in . 340 6 S0p CRYSTAL EARPIECES
EARPIECES HAGNETIC 3-5mm Plug S0p
No Plug 6 50p TRANSISTORISED Signal
2-5mm Plug 4 S0p Injector | S0p
3-5mm Plug 4 50p TRANSISTORISED Signal
500 MICRO AMP LEVEL Tracer | S0p
METER | 50p TRANSISTORISED CAR
VEROBOARD TRIAL REV. COUNTER KIT
PACK 5 BOARDS (Needs ImA meter as
CUTTER 50p indicator} | S50p

MULLARD “UNILEX"” AMPLIFIERS
In our opinion these units are the best value for money ever offered. A
complete stereo unit consisting of Control unit, Pre-amplifier, Two Main
Amplifiers and Power Pack complete the ready for use- -NO extra com-
ponents to buy -yours for £15. (Normal retail price is £16-50.)

GARRARD SP 25 UNITS also offered at a discount.
£12.50. Postage 50p.

Our price only

TRANSISTOR RADIOS

Once again we have a supply of these excellent radios which offer superb
quality sound and excellent sensitivity. They are packed in a colourful
presentation box complete with battery, earpiece and carrying case.
Each one is guaranteed. You would expect to pay at least £5- but our
price due to bulk purchase is only £1.88.

SINCLAIR AMPLIFIERS AND SPEAKERS: Complete range in
stock. All at 10% discount on list.

VEROBOARD

24in lin = 0-1Sin 6p 5in  3%in 0-15in 28p 3%in 33in O-lin 24p
3tin  2%in 0-1Sin 16p 17in 2}in O-15in 55p 5in  2iin O:lin 23p
3in  3iin 0-15in 20p 17in 3iin O-15in 74p Sin  3%in O-lin 28p
Sin  2iin 0-15in 20p 3%in - 24in. O-lin 2lp

Spot Face Cutter 38p. Pin Insert Tool 48p.
36 for 18p. Special Offer Pack consisting of 5 24in
Spot Face Cutter- -50p.

Terminal Pins (0-1 or 0-15)
lin boards and a

RECORD PLAYER CARTRIDGES. Well below normal prices!
G90 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, £4.
ACOS GP 67/2 (Mono, Crystal} 75p. ACOS GP 91/3 (Compatible,
Crystal) £1. ACOS GP 93/| (Stereo, Crystal, Sapphire) £1-25. ACOS
GP 93/1D (Stereo, Crystal, Diamond) £1-63. ACOS GP 94/l (Stereo,
Ceramic, Sapphire) £1-50. ACOS GP 94/1D (Stereo, Ceramic, Diamond)
£1:88. ACOS GP 95/ (Sterco, Crysul with two L. PIStereo needles)
£1-25.

TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with
reverse polarity protection. 8 watt type with reflector, suitable for
tents, etc., £3. Postage/Packing 25p. |5 watt type, batten fitting for
caravans £4. PouagelPackmg 25p. 13 watt type, batten with switch.
22in  2in lin £5. Postage/Packing 25p. THESE CAN BE SENT ON
APPROVAL AGAINST FULL PAYMENT.

MULLARD POLYESTER CONDENSERS

1,000pf, 1,200pf, 1,500pf, 1,800pf, 2,200pf, I5p per dozen (all 400V
working). 0-15;f, 0:22pf, 0-27.f, 30p per dozen (all 160V working).
259, discount for lots of 100 of any one type.

RESISTORS
+and 4 watt. Most values in stock. 50p per 100. 10p per dozen of any
one value. WIRE-WOUND MAINS DROPPERS. Hundreds of values

from 0-7 ohm upwards. | watt to 50 watts. A large percentage of these
are multi-tapped droppers for radlo/(elevmon Owing to the huge
variety these can only be offered “assorted’’ at 50p per dozen.

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large range in stock, 75p per 100 of any one value. |5p per doz.

RECORDING TAPE BARGAIN! The very best British Made low-
noise high-quality Tape! 5in Standard 38p. Long-play 45p. 5iin
Scandard 45p. Long-play 60p. 7in Standard 60p. Long-play 82p. We
are getting a fantastic number of repeat orders for this tape. Might we
suggest that you order now whilst we still have a good stock at these low
prices!

£5 WORTH OF COMPONENTS FREE ! ! !!

Thmkmg of learning another language? [f so apply to us for details of
LINGUAPHONE courses. We will GIVE you £5 worth of components of

your selection quite free of charge when you purchase a course ! ! $1

G. F. MILWARD, DRAYTON BASSETT, TAMWORTH, STAFFS. Postage (minimum) per order 10p
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

LOUDSPEAKERS AND
ENCLOSURES

An increasing number of cost
conscious hi fi enthusiasts are home
constructing loudspeaker systems
from the expanding range of multi-
unit kits and individual loud-
speakers now available.

One of these multi-unit kits is
the Peerless 20-3 from P. F. & A. R,
Helme. This is a 3-way system con-
sisting a low frequency ‘“‘woofer”
loudspeaker with rubber roll sur-
round, a mid-range speaker, a
“tweeter” high frequency speaker
and a printed circuit board cross-
over unit.

Recommended for amplifiers of
10 to 40 watts, the maximum power
input of the system is 40 watts. The
frequency range is claimed to be
40 to 20,000Hz and the crossover
frequencies are 1,500 and 6,000Hz.
All speakers have voice coils wound
on an aluminium coil former and
have standard impedances of 4, 8 or
16 ohms.

The Peerless 20-3 kit costs approx-
imately £18-87 and full details will
be supplied by A. F. & A. R.
Helme, Summerbridge, Harrogate,
Yorkshire, HG3 4DR.

For those readers who do not
feel sufficiently proficient to make
their own enclosures, Messrs. Omar
Skinner & Sons produce ready built
enclosures to makers’ specifications
for the more popular systems.

The enclosures are soundly con-
structed and available in a variety
of finishes. The baffle boards are
cut to order and they claim they
can supply an enclosure for every
need.

Our photograph shows the Omar
Skinner enclosure for the four
loudspeaker EMI 750 kit. The 750
kit consists of a bass, mid-range
and two treble speakers, which
together are capable of handling
20 watts and cover the frequency
range of approximately 30-
20,000Hz. A crossover unit with
a chonce of switching frequencies.
wiring harness and full instructions
is_included and the complete EMI
750 kit costs £27-50.

Details of enclosures may be
obtained from  Messrs. Omar
Skinner & Sons, Warfield Park

Practical Electronics  April 1971

Workshops, Warfigld Park, Brack-
nell, Berkshire, and enquiries for
information on EMI loudspeaker
kits and enclosures should be
addressed to EMI Sound Products
Ltd., Blythe Road, Hayes, Middx.

TOOL KITS

During the last few years manu-
facturers have been gradually gear-
ing themselves to continental speci-
fications and component practices
when designing equipment. The
result of this gradual changeover
has meant that numerous pieces of
equipment have contained both
U.K. and continental components,
r.e. Phillips, Allen, and standard
SCTews.

One of the problems encountered
by this situation is the lack of
necessary tools when carrying out
service repair work. Special Pro-
ducts Distributors seem to have
recognised this problem and are
now introducing the well-known
Xcelite tools from America to the
British market.

The first tools to be marketed are
a 19-piece screwdriver kit, 14-piece
iocket set and a 5-piece screwdnver

1t

The XL-70 19-piece kit contains
a selection of Allen keys, slotted
and Phillips screwdrivers, reversible
ratchet and extension handle. The
ratchet can be attached to the ex-
tension handle for added torque if
required. This kit is particularly use-
ful for television service engineers.

The 1001 14-piece socket set
includes sockets from i%in. to }in.,
2in. extension, reversible ratchet
and extension handle.

Included amongst the sockets are
two 10-point sockets, 4in. and fsin.,
which are dual purpose to fit both
square and hexagonal nuts. The
reversible ratchet in this kit is fully
enclosed to keep out dirt and grit.

The X1.75 5-piece kit is contained
in a plastics wallet and is a small
set of slotted and Phillips screw-
drivers with an offset ratchet handle,
again extremely useful for working
in awkward and confined spaces.

The XL70 screwdriver kit costs
£6-25, the 1001 socket set costs £7-18
and the XL75 costs £2:10.

Both the XL70 and the 1001 kits
are housed in moulded high impact
plastics cases. Full particulars of
these tools are available from
Special Products Distributors Ltd.,
81 Piccadilly, London, W1V OHL.

Peerless 20-3 kit from P. F. & A. R.
Helme

EMI! 750 kit housed in an Omar
Skinner enclosure

m\mm

___.,ﬁ
M

The 1001, XL75 and XL70 kits
marketed by Special Products
Distributors
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THIS article describes the construction of a.completely
electronic door bell which is simple, cheap, and does
not require accurate adjustment. The rhythm and melody
are continually changing so that each time the bell push
is depressed a different sound is produced.

CIRCUIT BLOCKS

In the block diagram of the unit shown in Fig. 1, the
250Hz multivibrator produces the basic note. The base
resistors conirolling the frequency are divided into two so
that the two low frequency (1Hz) multivibrator circuits
can short circuit the upper resistors. A total of four notes
is thus obtained using only three switching circuits.

Since the multivibrator circuits run asynchronously the
rhythm will be continually changing which means that a
different tune will be obtained each time the bell push S1
is depressed.

The output from the 250Hz multivibrator is fed via an
AND gate to -amplifier A2 to drive the loudspeaker LSI.
The signal is allowed through the gate when the mono-
stable is pulsed, the duration of which may be adjusted
between 0-5 and 12 seconds.

A buffer amplifier, Al, precedes the monostable stage
and provides the triggering action when the bell push is
used.

DETAILED OPERATION

Transistors TR3 and TR4 in Fig. 2 form the main
astable circuit which provides low frequency calculated by
1/0-7[Cs(Re+ R7)+ Ci(Rs+ Ry)]Hz.

In order that diodes D1 and D2 effectively short circuit
R6 and R8, R7 must be greater than R6 and R9 must be
greater than RS8.

ASTABLE ASTABLE ASTABLE
MULTIVIBRATOR

MULTIVIBRATOR MULIVIBRATOR

MONOSTABLE GATE
MULTIVIBRATOR

AMPLIFIER AMPLIFIER

Fig. I. Block diagram of Doorbell Yodeller
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K. J. Turvey, sscene

TRS and TR6 form another astable circuit working at a
very low frequency of about 1Hz. With R12=R13 and
C5=C6 the frequency is given by 1/1-4 C;R,,Hz.

When TRS is hard on, the collector is almost zero volts
and diode D2 is back biased since the junction of R8 and
R9 is always positive. When TRS5 is cut off the collector
is +6V and D2 is forward biased which effectively short
circuits R8 and consequently changes the operating fre-
quency of the 250Hz astable.

The action of TR1/TR2 astable circuit is identical to
this but is applied to DI1.

GATING THE OUTPUT

The output is taken from TR3 collector and gated at the
input of the amplifier A2 by diode D3. With the bell
switch not made TR11 in the monostable circuit will be
normally hard on and thus the collector will be nearly at
zero volts. Here the diode D4 is forward biased and the
junction of R28 and R29 will be held at zero volts irre-
spective of the input to D3.

TR is held on by the positive voltage appearing at the
junction of R19 and the lamp. When the bell push is
depressed the base of TR9 is brought to nearly zero volts
so that it switches off.

With TR9 cut off, the collector will change from zero
volts to +6V. This positive going voltage turns TR10 on
via C10 and R23 thus triggering the monostable action of
TR10 and TR11. TRI1 1s turned off and the collector
changes to +6V which reverse biases diode D4, so allow-
ing D3 to pass the output of TR3 to the amplifier A2.

Irrespective of whether the bell push is maintained
depressed or not the monostable action will end after a
time given by 0-7x C11 x (VR1+R25). In this period a
short burst of notes will be obtained. With VRI set to
zero the duration will be approximately 0-5 seconds. Set
to maximum resistance it will be about 12 seconds.

R21 is included to reduce the voltage to the astable and
monostable circuits so that 6V working capacitors can be
used. C9 decouples the astable circuits.

POWER SUPPLY

The circuit diagram of the power supply is shown in
Fig. 3. Here the total current required will depend, in the
main, on the rating of LPI.

If a Friedland bell push is used the lamp voltage will
probably be 8-15 volts. Thus a 12 volt transformer
would be suitable.

The prototype was powered from a 12-0-12 volt trans-
former and using a Friedland Type ‘A’ lamp the following
measurements were made.

Normal current 150 mA
Bell operating 500 mA
Bell push held

depressed 1-2 amps

Practical Electronics  April 1971
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Components . . . Y

Resistors Capacitors
RI  1kQ RIT 1kQ R21 2200 4W Cl  32uF elect. 6V C7  250uF elect. 15V
R2  22kQ RI12 22k R22 1kQ- C2 32uF elect. 6V C8  250uF elect. I5V
R3  22kQ RI13 22kQ R23 100k(2 C3 0. 0luF C9  250uF elect. 6V
R4 1kQ R14 1kQ R24 1-8k() C4 0-0IuF Cl0 O-IuF
RS 3-3kQ R15 68k R25 22k C5  32uF elect. 6V Cll 250uF 6V
R6 22k R16 1500 R26 22kQ C6 32uF elect. 6V Cl2 5,000uF elect. 15V
R7  33kQ RI7 10Q2W  R27 -8k
R8 27k RI8 1502w R28 1kQ Transistors
R9  33kQ RI9 15Q10W R29 1kQ TRI-TR7 BCI108 (7 off)
RI0 3-3kQ R20 5.6k TR8, OC28
All 109, +W carbon except where stated TR9-TRI1 BCI08 (3 off)
Potentiometers Diodes
VRI 47k Vertical preset D!-D4 OA90 (4 off) D5-D8 RS50AF (4 off)
VR2 250 Preset
Miscellaneous
Transformer S| (see text), LS| 3-15 ohms loudspeaker,
Tl 12V 2A centre tapped (Douglas MT71) Veroboard 0-lin matrix 44inx 6in and 24in x Sin.
OHz ASTABLE 1Hz ASTABLE
1Hz ASTABLE 250H2 AS - y Y

k 6

BOARDZ | A
C9* *2‘:9
250 o) 50
uF — oF
R18
50
+15¥ N
o—
VRY
Sl w2 | w o
KOS DURATOR) k2 a =
D3
Lt
0450 TR7
L R{5
Lot P)
H 6-8k0
BELL 2504F ] o
PUSH +
5 LP1 0A90
TRIO
St 815 R23 R29
VOLTS 100 tkQ
kQ
BCI08
0
c-_
— — J |
AMPLIFIER A1 MONOSTABLE 'AND'GATE AMPLIFIER A2

Fig. 2. Circuit diagram of Doorbell Yodeller
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Fig. 3. Circuit diagram of power supply

CONSTRUCTION

In the prototype the astable and amplifier circuits were
built on a piece of 6in by 4iin Veroboard as given in
Fig. 4. Here there is ample room for the components and
no breaks in the copper strip are required.

A 2}in by Sin Veroboard is used for assembling the
monostable circuit and switching transistor TR9. The
reason for this separate board construction is because the
monostable is dispensable since it only provides an interval
of tones, the period of which can be set by VRI1.

Since there is nothing critical in the layout, single board
construction for the complete circuit, including power
supply, can be made.

CHECK OUT

If the completed unit fails to function with the supply
applied, the following check out procedure should be
undertaken.

First disconnect D4 to isolate the monostable. If a
tone is not apparent, connect a headset via crocodile clips
between TR3 collector and emitter. No sound points to
either TR3 or TR4 being defunct.

If the stage is alright, apply the 'phones to TR7 and TR8
collectors, in that order, to determine the offending
transistor.

To check the operation of the low frequency astables, a
voltmeter should be connected to the collectors. This
method can be used to establish the switching action at
TR collector, the swing here being between 0 and 6V
when the bell push is depressed.

Once the circuit is functioning correctly R6 can be
replaced by a preset potentiometer if any time adjustment
1s required.

VARIATIONS

As already mentioned the monostable section could be
omitted. Stmply omit TR10, TR11l and their associated
components. Also omit C10 and R23 and connect the
collector of TR9 directly to D4.

If an illuminated bell push is not used connect a 100 ohm
resistor across the bell push contacts. This can be done
on the component board.

If the monostable action is not required and a non-
illuminated bell push is used, connect TR3 collector
directly to R15, the base resistor of TR7. The bell push
may then be used to connect the dc supply to the circuit.
A 6 volt transformer could be used in this case.

A wooden box, or metal case, can be used for housing
the completed circuitry, here the only external control item
will be the potentiometer VR2.
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Triniteon T.V.

A NEW colour television tube—called the Trinitron
has been announced by Sony Ltd. The tube uses
only one electron gun that projects three electron
beams; the beams are converged and focused through
two large diameter electron “lenses” and a pair of
deflectors. Because a large diameter single “lens” can
be used to focus all three beams from the Trinitron
gun, greater brightness and better focus are claimed to
be achieved.

The tube (shown below next to a conventional
tube) also utilises a new colour selection method
named *“Apeture Grill” which uses a vertical slotted
grill and vertical lines of phosphers rather than the
holes and dots of the normal shadowmask tube. The
single gun can also be used with either a shadowmask
tube, or a chromatron tube, as can be seen from the
drawing below.

The new tube has been incorporated in a 13in
screen colour television  which, when recently
demonstrated to the press, gave a good account of
itself. The set will be on the market in this country
in April '71 and will retail at just under £200. It will
be interesting to see if Telefunken A.E.G. are prepared
to allow Sony to market this set, if it infringes their
patent on the P.A.L. colour system, without a legal
fight. It is not yet possible to say if the set infringes
P.A.L. patent since Sony will give no technical circuit
data, it will also be interesting to see if Sony can make
larger screen sets—even if, as they state, they do not
wish to market them in this country.

A—CHROMATRON

8—APERTURE GRIL -

TRINITRON GUN—
CAN BE USED WITH A,
B,ORC.
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MAKING
THE

MO

DF LOGIC IC

I T was mentioned in an earlier article in this
series, that a further two logic families have been
elevated to positions which rank them alongside the
three originally basic groups RTL, DTL, and TTL.

This article concerns itself with the first of these
two comparative newcomers, Metal Oxide Silicon
Logic, usually referred to simply as MOS.

MOS DEVICE CAPABILITY

MOS logic is a very different family from any of
the others discussed, both in fabrication and
application. Instead of conventional bipolar tran-
sistors, insulated gate field effect devices are
employed, and in general no lme\ar resistors or
diodes are used at all.

MOS is used with negative supply voltages of up
to 30V, with consequently large logic swings which
render the mixing of this family with, say, TTL a
complicated business usually requiring special
“interface” circuitry.

Registers and gates in the MOS range will not
run at the high speeds associated with TTL either,
a limit of 1 MHz being common in the specification
of a shift register package.

In the light of all these apparent disadvantages
one may well ask why anyone should bother with
these devices at all, and the answer to this is that
MOS is very simple indeed to produce, an advantage
which makes it possible to incorporate vast
quantities of logic elements on a single chip, and
still achieve an economic yield.

A bipolar device, whether it be a single transistor
or an MSI counter, requires well over one hundred
process steps in its manufacture from a silicon
“chip”. An MOS circuit on the other hand is
produced in less than forty steps of comparable
complexity, which means less chance of manufac-
turing discrepancies and a correspondingly lower
reject rate on circuits of the same magnitude as their
bipolar counterparts.
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PART TEN—By R. W. GOLES
METAL OXIDE SILICON LOGIC (MOS)

Usually this improvement is used to advantage to
enable large logic arrays, such as dual 100-bit serial
shift registers, to be built on one chip, rather than
duplicate the bipolar circuits. This slant towards
large scale integration (LSI) is also helped by the
fact that an MOS transistor, being a low current,
high impedance device, takes up only about one
fiftieth of the chip area that a typical bipolar device
needs.

MOS techniques are beginning to revolutionise
many areas of logic design because of this capability
of producing complete systems in one package. As
an example, a recently introduced three digit multi-
meter uses a single LSI MOS chip which contains
all the analogue-to-digital conversation logic and
display decoding required, all in a 16-pin dual in-line
package.

STRUCTURE

Transistors of the MOS type have been around
for some time now, and have appeared in many
designs, in particular the “front ends” of com-
munications receivers, and high impedance input
stages for audio amplifiers. Readers will be more
familiar with them as field effect transistors (f.e.t.).

Just as there are pnp and npn bipolar devices,
so there are p-channel and n-channel f.e.t.s, but in
this case there is a further division into ‘‘enhance-
ment” and “‘depletion” modes of operation, giving
four device types in all. MOS logic circuits generally
employ p-channel enhancement mode devices,
although there is a recent form which uses com-
plementary (p- and n-channel) logic on the same chip.
The difference between p- and n-channel devices
will be obvious to most readers, but “enhancement”
and ‘“depletion” may call for some explanation.

Fig. 10 shows the operation of these two devices
in diagrammiatic form. F.e.t.s have three electrodes
known as the source, the drain, and the gate, and
in the MOSFET the aluminium deposition known
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PHILIPS STEREO
AUTOCHANGER
£8:75 Post 25p.

Precision hi-fl quality at
bargain price. Silver and
grey deck enamelled
finish. 104in. dia. turn-
table. 4 speeds, 16, 331,
45 and 78 r.p.m. Plul 7. 10, 12in, dlm whlch can be
mixed. Fitted renowned Philips plug-in Xtal AG3306 with
dual sapphire stylus for LP/EP/78, Sensitivity 100mV,
Frequency response 30cps-16Kc/s, Lightweight stylus
pressure 3-6 grammes. Board space required 14 : 12fin.
Above 4in. Below 2}in. 12 months guarantee.

Also available with GP310 diamond stylus LP Stereo/EP
and Sapphire 78. 21 extra,

MATCHED TEAK PLINTH with PLASTIC COVER. Only
26 extra or Cut-out plywood base board 50p extra.

POSTAL
EMERGEN

Phone your order then make payment
by Bank Transfer at any bank in U.K. to

BARCLAYS WADDON 20 - 89 - 57
RADIO COMPONENTS 10 - 55 -05 - 82

and write order on reverse of
bank transfer

Emergency carriage charge 45p
Allow 7 days for delivery

BSR 4-SPEED SUPERSLIM
AUTO RECORD CHANGER

Plays 127, 10" or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months®
goarantee, Size 13} .
11}in, Above
motor board 31in

below 2iin. AC 200/250\1

with STEREO and MONO XTAL £

BSR Minichauger UA50 Stereo and Hono
Plays 127, 10" or 7" records, ‘8 Post
8ize 12 « 8jin. AC 200/250v. 25p.

GARRARD PLAYERS with Sonotone 8TA Cartridges.
Stereo Diamond and Mono Sapphire. 8P25 Mk II 215,
Model 3000 Sterec and Mono Auntochanger £13. Post 25p.
Model 3500 Stereo and Mono Autochangér £14. Post 25p.
RECORD PLAYER PORTABLE CABINET ‘3 75
Space log amplifier and autochanger, Post 25p,
RCS DE-LUXE 3 WATT AMPLIFIER. Ready made tested.
2-stage with triode pentode valve, 8 watts output. Tone and
volnme controls. Isolated mains translormer. Knobs,

GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
for Mike, Tape, P.U., Guitar.

Battery 9 12v. or H.T. line 200-300v. D.C. operation. 8ise
> Response 25 c.p.a. to 25 Ko/s, 26 db gain.

or_transistor equipment,

pplied. Brand Dew. 90 Post
Guaranteed. Details §.A.E, P 10p
NEW TUBULAR ELECTBOLY’HCS CAN TYPES
2/350V .. 14p | 100/25V 10p | 16+16/500V.. 55p
4/350V .. 1l4p | 250/25V l4p | 50+50/350V.. 85p
8/450V .. 1l4p ! 500/25V .. 2 80+100/350V  88p
16/450V 15p 8+8/460V 18p 32+32/260V 18p
32/450V £20p | 8+18/450V 20p | 32+ 32/45 338p
25/25V .. 10p 16-+18/450V 25p 32+32+82/350V 43p
50/50V | 32+32/350V 25p 1100+ 50+ 50/350V4d8p

SUB-MIN. ELECTROLY'HCS 1, 2. 4, 8, 8,18, 25, 80, 50, 100,
200mP 15V 10p; 500, 1000mF 18p: 2000mF 25V 35p.
CERAMIC, 1pF to 0- O1mP, 4p. Silvel‘ Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p, 0-5 13p; 1mF 15p; 2mF 150V 15p.
500V.-0-001 to 0-05 4p; 01 5p; 0-25 8p; 0-47 25p.
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, 8p; 0-047, 01 l4p,

Q MAX CHASSIS CUTTER

Complete a die, a punch, an Allen screw and key

EMI PICK-UP ARM. With mono xtal and stylus £1-25.
EMI JUNIOR 4 SPEED RECORD PLAYER. Mains ‘3
operated motor, tnrntable and pick up, Post 255.
HI-FI PICK UP CARTRIDGES. Diamond Stereo/Mono
9TA £290; GP84 £275; GPY3 £2-25; Mono GP91 £1-50;
GCS8 £1-25; GP87 8bp: 'ACOS L.P. only 50p

All standard fixing complete with stylus.

WEYRAD PSO— TRANSISTOR COILS
RAZW Ferrite Aerul .. Spare Cores. ........... 3p
AC. Driver Trans. LFDT4. ...
Printed Circuit, PCAL ..
J.B. Tuning Gang
Wey{nd Booklet .

20p. 6 x lin. 85p.

800nm Coax 4p ya.

BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. 21-40; 60 yd. £2.
FRINGE LOW LOSS lov
Ideat 625 and colour yd,

P61/1 or PS1/2 .
P50/3V .............. .33
Mullzard Ferrite Rod 8 x jin.

VOLUME CONTROLS

Long spindles. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN. L/§ 15p. D.P, 25p.
STEREO L/8 55p. D.P, 75p.
Edge 5K. 8.P. Transistor 25p.
WIRE-WOUND 3-WATT POTS.| WIRE-WOUND 3-WATT
8mall type with small knob, STANDARD SIZE POTS.
Values 1002 to 30 K., 25 LONG SPINDLE 40

Carbon 30 K to 2 meg. 2P | 10 oM to100 k. YUP

VEROBOARD 015 MATRIX
21 x5in, 19p. 2} x83in, 18p. 3] x 3}in, 18p. 8] x 5in. 26p.
EDGE CONNECTORS 16 way 25p; 24 way 38p.

INS 38 per packet 17p. FACE CUTTERS 38p.
8.R.B.P. Board 0-15 MATRIX 2)in. wide 3p per lin.,
3jin. wide 4p per lin.; 5in, wide Sp per lin. (up to 17in.).
S.R.B.P. undrilled ‘in. Board 10 x 8in. 15p.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2jin. sides,
8 x 4in. 45p; 8 x Bin. 50p; 10 x 7in. 70p; 14 X 8in. 80p:
18 x 8in, 80p; 12 x 3in. 90p.

ALUMINIUM PANELS 18 s.w.g. 6 x din. 8p;

8 x 8in. 15p; 10 x 7in. 17p; 12 x 8in. 23p;

14 x @in. 27p; 12 x 12in. 32p.

liinch DIAMETER WAVECHANGE SWITCHES. 2 p. 2-
WAy, or 2 p. 8-way, or 3 p. 4-way 25p each. 1 p. 12-way, or
4 p. 2-way, or 4 p. 3-way 25p each. 1 inch DIAMETER
Wavechange * MAKITS " 1 p. 12-way, 2 p. 6-way, 8 p. 4-
way, 4 p. 3-way, 6 p. 2.way. 1 waler 60p, £ waler 85p, 3
waler £1-20, 4 w-!er £1-50, 5 waler £1-80, 6 wafer £2:10,
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 obms Super Sensitive. .
LOW RESISTANCE HEADPHONES 3-5 oh: o
DE LUXE STEREQO HEADPHONES 8 ohms

200/250 v
“THE INSTANT" AC.
BULK TAPE Leatlet
ERASER AND S.A.E.
ﬁzconomc £2.35
DEMAGNETISER Post 15p

Minimum Post and Packing 15p.

List 5p.
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RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn. Selhurst.

loudspeaker, valves ECL82, EZ80. Response ) 21
isiieo Sy sotmy vtz COL e Sl e i il sh e
w a3

valves UCL82 and UY85. Post 25p. in. 84p 1 4in. 98p 1lin, £1-08 2in. 21-90 lin.sq. 2183
R.C.5. TEAKWOOD BASE. Ready cut out . AM — HF TUNING G ANG
for mounting (state player make and model). ‘3 25 FM/V ,

R.C.8. PLASTIC COVERS FOR ABOVE BASE. ‘325 Super quality small size 1! .+ 1}in,
Durable tinted plastic, attractive appesrance. plus spindle 1! - }in, 365 +865 pF

with 25 +28 pF, British made, Geared
slow motion drive 8 :1. Plastic dust
caver, 6BA tapped front fixing. Cast
aluminium frame.

S50p rosrrrEE

MAINS TRANSFORMERS ...
50-0-250 50 mA. 6.3 v. 2 amp, centre tapped . 2110
50-0-250 80 mA. 6.3 v.4amp. ................ 21

0-0-250 80 mA, 6.3v.3.5a
50-0-350 80 mA, 8.3
300-0-300 v, 120 mA,, 6.3 v. 4 5. C.T.

oo S

-40
83v.1a,0rbv.2a, 22
’352.83v.18,0r5v.8a. £2
.8 v.23a. 2250

MINIATURE 200 v. 20 mA,8.3v.1a.2! x2} x2in. 75p
MIDGET 220 v. 45 mA., 6.3 v. 22, 2 %2} x2in.. 80p
HEATER TRARB 6 3 v.1l;a. 70p
Ditto tapped sec. .2,8,4,5,63v.1} amp.. 80p

GENERAL PURPOEE LOW VOLTAGE Tlppad onlputl
8,4,5.6,8,9,10,12, 15,18, 24 and 30 v. at 2 a. 22
1amp,, 6, 8,10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 80. 22
AUTO TRANSFORMERS 0-115-230 ¥. Inputhutpnt,
150w. £2; 500w. £5; 1000w. 12
CHARGER TRANSFORMERS, Input 200/250v.

for 8 or 12v,, 1! amp., £21-20;

FULL WAVE BRIDGE CKAEGER RECTIPIERS'

6 or 12v, outputs. 1} amp. 40p; 2 amp. 55p; 4 amp. 85p.

ALL MODELS “BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9

30-14,500 c.p.s., 12in.
double cone, woofer and
tweeter cone together
witha BAKER ceramic
magnet assembly having
a finx density of 14,000
gauss and a total flnx of
145,000 Maxwells. Bass
resonance 40 c.p.5. Rated
£0 watts. State 3 or 8 or
15 obm. , Post Free.

Module kit, 30-17,000 c.p.s,
with tweeter,  crossover,

rutcuctions.  £11:50
BAKER ** BIG-S0UND " SPEAKERS

‘Group 25°' ‘Group 35° ‘Group 50°

12iuch £ 2inch  £Q i5inch £]0Q

25 watt 35 watt 50 waty
3or8oriSchm 8or8orl5ohm 8 ot 186 obm

TEAK HI-FI SPEAKER CABIRETS. Fluted wood front.
For 12in, round Londspeaker 29 Post 28p
For 18 x 8in, Loudspeaker 25 Post 26p

For 10 x 8in. Loudspeaker .. . 24 Poat 26p
LOUDSPEAKER CABINET W tn. wide, 15p It

THISELACCONE TWEETERIS OF THE VERY
LATEST DESIGN AND GIVES A HIGHER
STANDARD OF PERFORMANCE THAN

MORE EXPENSIVE UNITS
The moving coil disphragm gives a good
radiation paitern to the higher trequencies
and 2 smooth extension of total response
from 1,000 cps to 18,000 cps. Size 31 x
8} x 2in, deep. Rating 10 watt. 3 ohm or

15 ohm models. ‘ | .90 Post 10p

TWO-WAY CROSSOYER NETWORK 3,000 ¢/s
With variable tweeter attenuator giving accurate high/low
frequency balsnce, Mounted on panel 5iin. : 4in. wi
control knob, tweeter and wooler leads and input terminals.
8uitable for 3 to 8 ohm impedsnce. ‘ I ,90 Post

101

Horo Tweeters 2-16Kc/s, 10W 8 ohm or 15 ohm £1-50.

De Lnxe Korn Tweeters 2-18 Kc/s, 15W, 8 ohm £3.

TWO0-WAY;3,000 c.p.s. CROSSO0VERS 3 or 8 or 15 ohm 98p.

gzggzélorfznv 80 ohm. 2iin, 21in. dia.; 35 ohm, :tllnn
ohm, 3in, di 0 : E

18 om, 3. & : 90p TYPE
8 ohm 6 <4in; a ohm. Biin. 3in, bm. 5 < 3in, 7 x 4in,

LOUDSPEAKERS P.M. 3 OHMS. 6lin. £1-10; 8 x bin. 21-25;

8x2iin. 90p; 8in. 21-75; loxﬂln 21-90.

5in, WOOFER. 8 w. max. 20-10,000 cps. 8 or 15 ohm £1-80.

ELAC 8 in. De Loxe Ceramic 8 ohm or 15 ohm £2-50.

RICHARD ALLAN TWIN CONE LOUDSPEAKERS

8in, dis. 4 watt; 10in. dis. 5 watt; 12 in. dia. 6 watt,

3or 8orlb ohm mndoh 2195 each. Post 15p.

QUTPUT TRAK! 4, etc, £5p. MIKE TRANB 50:1 25p.

SPEAKER COVER!HG MATERIALS. Samples Large 8.A.E,

GOODMANS OUTPUT TRANSFORMER b watt push pull for

valves EL84, etc., 3, 8 and 15 ohms 85p. Post 20p.

100 WATT HIGH POWER P.A, AMPLIFIER
4 inputs speech and music. Response 10-30,000 cps.
Matches all loudspeakers. Weight only 12 1b. ‘36 Post
A.C. Mains 200/250V. Details 8.A.E. Free

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE 25p.

E.M.I. 13 x 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet, 10 watt. 2 5

Bans res, 45-60 cps.
Flux 10,000 gau
State 3 or 8 or 15 ohm. Post 15p each

Post 15p
Recommended Teak Cabinet ‘5
Size 16 - 10 « 8in, Post 26p.

I0W MINI-MODULE £3-25
LOUDSPEAKER KIT FPost®

Triple speaker system combining ou ready cut baffle.
i in. chipboard 15in. - 8] in., Separate Bass, Middle
and Treble loudspeakers and crorsover condenser. The
heavy duty 5 in. Bass Wooler unit has a low resonance
cone. The Mid-Range nnit is specially designed to add

Also with twin tweeters.
With crossover, 10 watt.
State 3 or 8 or 15 ohm,

Post free
BABGAIR AM TUNER. Medium Warve, ‘4
Superhet, Ferrite aerial. 8 volt.
BARGAIN 4 CHANNEL TRANSISTOR MIXER.

Add musical highlights and sound eflects to recordings.
Will mix Microphone, records, tape and tuner
with separate controls into single output. 8 volt.

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 9 voit.
Printed Circnit. Calibrated slide dial tuning.

Walnof Clbinat, 8ize 7 < 5 < 4 inch

BARGAIN FM TUNER ll above, ‘7,50
Chassis only, lan cabine

FM STEREO IUL'I‘!PLEX ADAPTOR for above or £ 5

general use. Ready made with 4 transistors, 6 diodes

BARGAIN 3 WATT AMPLIFIER, 4 Tnnnltor ‘3 50
Push-Puil Ready built, with volnme control.

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 238p.

BALANCED TWIN FEEDERS 5p yd. 80 obms or 300 ohms.
JACK SOCKET 8td. open-circuit 14p, closed circuit 23p;
Chrome Lead Socket 38p. Phono Plugs 5p. Phono Socket 6p.
JACK PLUGS 8td. Chrome 15p; 8-5mm Chrome 14p. DIN
SOCKETS Chassis 8-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 8-pin 18p; 5-pin 16p. DIN PLUGS 8-pin 18p; 5-pin
25p. VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

drive to the middle register and the tweeter ¢ the
top end of the musical spectrum, Total response
20-15,000 cps. Full instructions for 3 or 15 ohm,

TEAK VENEERED BOOKSHELF ENCLOSURE.
16} x 10} x 8in. Mod design, dark

myx'l‘ygl):: cl:)ver:de;:‘m:."“ k£5 rortasp
% RADIO BOOKS — LISTS S.AE. %
HI-FI STOCKISTS.

CUSTGMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesdays 9-1 p.m., Snturda‘.%s p.m,)

E.M. l. TAPE MOTORS. 120y, or
240y, 1,200 r.p.m. 4 pole 135mA
Smndh [ 187x 0 76in. 8ize 8% £| 25
2} < 2}in, (illustrated). Post 15p.

BALFOUR GRAM, MOTORS.
120v. or 240v, AC. 1,200 r.p.m. 4 pole
50mA. Spindle 3 < 8/90. lila ssp

2} <2} :<1}in.
CALLERS WELCOME,
Tol. 01-684-1665
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ous PORTABLE MAINS

g

~ FULLY TRANSISTORISED

*Gets all BBC1,
BBG2,and ITV.
*Brilliant 625lines
picture.
*Full after sales service.
*12months written guarantee.

VIR FANTASTIC ISCOUNT PRICE —— I
ey £5’ 97, &t Tmrzes an

First Class Makers—We Must Not Mention Name! THIS OFFER
ONLY FROM US! Due to Shopertunities’ sensational scoop purchase
of entire advance shipment for cash not only do you get this fabulous, brand
spanking new, 1971 model, fully transistorised, portable/mains, 625-line TV with
BIG 12in SCREEN well ahead of everyone else but you SAVE £31.50 AS
WELL| Even if you've got the biggest, most expensive colour TV already—
you’ll love this! And at our amazing price you could even afford to buy one as
a second set! Brilliantly designed incorporating the very latest tech-
niques and refinements! Beautifully made and finished. Superb perform-
ance! Carcy it from room to room as desired, simply plug in—no waiting, no
““warming-up,” no old fashioned outside aerials—perfect sound and crystal clear
vision almost instantly! Control sound from a whisper to a roar—no image
rejection, even on maximum volume! Full range of simple controls.
Extra smooth station selection dial. Size overall approx. 15fin x {lin x
1l§in. Waight 19{lb approx. 220/240V a.c. Yes, only £51-97, carr.
etc. £1. (Certified guarantee sent with every set.) No more to pay!
This fantastic offer may never be repeated—so why not get two or mors,
while the going's good? Get one for grandma! Get one for the children!
Get one for the bedroom! Get one as a gift! At our incredible price you just
can't lose! Shopertunities for bargains! Send today or call.

oMLY (NEL" ; QORIVED

sew , RUSSIANp 7w =

&7/ Moo/ NORLD |G
@

/o€ ReATE

AVEBAND lOimsiszen (=S
Ld J PORTABLE RADIO | i

WORLDWIDE S 4 - %

THOUSANDS OF TRANSMISSIONS.
AND STATIONS THE WORLO OVER! o )

NOT JUSTARADIO-BUT TECHNOLOGICAL MAGICH T

What sveryone’sbeen waiting for—THE LATEST *COMPA!

1971 MODEL SUPERSEDING ALL PREVIOUS TS PERFORMANCE with
MODELS, THE FANTASTIC BRAND NE

RUSSIAN “MERIDIAN"” 6-WAVEBAND PORT- £34 RADIOS!
ABLE RADIO. DESIGNED FOR WORLD WIDE ——
RECEPTION. Only finally put into production after incorporation of
every conceivable possible up-to-date technological improvement had
been carefully considered and thoroughiy examined, So advanced it will
probably make your present radio seem like a ‘“‘crystal set"! It's far
better than any 6-wave radio even they have produced! Finest value we've
ever offered! We're almost giving them away at £9-97—a maere fraction of
even today's Russian miracle price! We challenge you to compare perform-
ance and value with that of £34 radios' *You can't lose. Instant refund if you
are not astounded! Purer and sweeter tone than ever! Much wider
band spread than hitherto for “pin-point’ station selection! Once again
the Russians have proved their fantastic ability in the field of electronics—
brilliantly reflecting their advanced micro-circuitry techniques in the field of
spaceship and satellite communications.  YOU GET THIS AMAZING SET FROM
US AT A PRICE THAT BEARS NO RELATION TO ITS TRUE VALUE! Yes,
6 separate wavebands, including Standard Long, Medium and Short
Waves to cover the world! Unigue side control waveband selection unit
s incredible ease of station tuning! Thousands of different trans-
m ns and stations at your fingertips 24 hours a day, even ships at sea and
messages from all over the world—nothing is secret! The radioc enthusiast
can have the world in the palm of his hand! Superb, sweet tone—con-
trolled from a whisper to a roar that will fill a hall!  Genuine push pull output!
Separate ON/OFF volume and Treble/Bass tone controls. Take it anywhere—
runs economically on standard batteries. Internal ferrite rod aerial plug built-in
telescopic aerial extending to full 334in length. It's also a fabulous CAR
RADIO—any speed, requires no additional aerial. UNIQUE! Elegant
Black, White and Chrome finish case. SIZE 104in % Bin % 3%in overall approx.
Magnificently designed and made to give years of perfect service. With
WRITTEN GUARANTEE, manual with simple operating instructions and circuit
diagram. ONLY £9.97, POST, ETC,, 43p. Standard batteries 25p extra,
Can also be used through extension amplifier, tape recorder or public
address. Refund if notdelighted.

B Dept. PE/3, 164 UXBRIDGE ROAD

SHOREARUBITIESSBIR, ” (tacing 8hepherd’s Bush Green),
LONDON W12 8AQ (Thurs. I, Fri. 7). Also at 37 High Holborn,
London, W.C.1 (Wed. 1, Thurs. 7). Both stores open MON-SAT 9-6.
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Take your Wellerchoice* /7
in Soldering (% ¥
Vi ;

/ / 4y
Low Initial Cost 3K J

Low initial cost Marksman irons, to cover most soldering
needs. Screw-in tips on 15W and 25W make it easier to
change the tips, which are nickel-plated and factory pre-
tinned for longer life. The shenks are stainless steel to
concentrate heat at the tips.

Instant Heat for Rapid Soldering oK
instant heat soldering guns to deal with intermittent
soldering. Working heat is reached within seconds of
pressing the trigger, so the job is finished in less time than
it takes for a normal iron to heat up. Expert dual heat
(100/140W) and Heavy Duty (276W) models avatilable
Alternative tips available for plastics working

Weller Electric Limited

Redkiln Way, Horsham, Sussex Tel: 0403 61747

VALVES 20Y506) Shmvo

l SETS 1R, 185, 1T4, 384, 3V4, DAFY, DF91, DK91, DL92, DLSN.“

Set of 4 for £1-02. DAFYS, DF96, DK9G, DL, 4 for £1-45

2p £p §1] £p £p £p

IATGT  0-8725U4GT 0-57/ DL 0-28 EL90  0-26PCL82 038 UBL4I  0-52
1HGGT 0-3830C1  0-32(DLus  0-37 EL300 062 PCL83 0.60 UBF80 028

T 0-3830C1> 0-63|DL96  0-38|EM80  0-41|PCL84 0.37 UBIFS9 0-33
IRG  0-2830C17 0-80DY8¢  0.28 EM81 041 PCL8) 0-45/UCCB4 035
185 0213018 0-67 DY87  0-28/EM8s  0.33|PCL8&6 041 UCC87 036
1T+ 018(30F5 0.7 13ABC80 0-32EM8T  0.37 PCL88  0.72|UCF80 0.36
384 0-28(30FL1  0-63 EAF42 0-50 EY5l  0-36 PCL800 0.77 UCH4z 0-62
3V4  0-37/30FL12 0-72(EB9I 011 EY86  0-32 PENA4 042 UCHS8I 032
GYSGT 03030FLii 072 EBCYs 0-40[EZH0 043 PENsoC 070/UCLE: 0.35
5Z4G  0-37/30L1  0-32(EBCSl 0-52/£Z41  0-43/PFL200 0-58 UCLB3 0-55
8/30Lz 0-58(30L15 0-65EBC90 0-22(EZ80  0-23 PL36  0-48UF41 062
6ALG  0-11(30L17 0-73|EBF80 0-33(EZBI  0-24 PL8l  9-48 UFsy  0-33
GAM6 013 0-85 0.31(GZ32  043|PL81s  0-51 ULl 0-80
64Q5  0-26 077 018/GZ31  0-48/PL8y  0.30 UL84  0-35
6ATH  0-92 0-85 |1 023|KT41 077 PL83  0.35UMBO  0.22
6AUs  0-22 063 | 0.35/KT61  0-48/PL84 032 UMB4 025
8BAG  0-22 088 0-28|KT66  0-83(PL300  0-65/UY41  0-41
GBE6  0-23 0-70 0-80(LN319  0-83[PL304 0.67(UV8s  0-28
6BJ5  0-42 5 072 0-30(LN329 O 037|VP4R 077
6BW7  0-60 0-43 0-30(LN339 0 117(W1ls 038
6cDsG 5-}2 022 0-30(N78 0 0.85(277 0-22
6F14 0453 -25 0-63 PABCS0 0- 0-85 i
6F23  0-73(8 0-45 0.8 PCB6 0 0.6 Teanslators
8F2; 062 062 0-41 PC86 0 026 \C197 018
8K7G 012 2 077|ECHB84 0-37|PC36 0 0-28/3Dis0 037
6K8G 017 0-47 ECL80 0.35/PC97  0- 034 4F115 020
6SL7GT 0.27 0-65 ECL82  0-33(PC900 0. 037 \F118  0.20
6V6G  0.17 0-62|[ECL86  0-40/PCCB4  0- 03735117 0.80
6VBGT 0-32 0-87|Ergy  0-23(PCC85  0:30(R19 032 plix 048
6X4 023 092|py)  g.5gECCB8 045 R20 0853 %in; 017
6XGGT 028 033/ PCC8Y  0-47(U25 068 ypjor 0.7
10F18  0-35 0.3 EF80  023.p00189 0.48(U26  0-855Co0  0.2%
10P13 080 021 EF85 081, 0000 0.65U47 08890y 012
12AH8 226 0-38(EF86  0-81|, U4 0850 g8
1ZAT7 018 0-38[EFsy  0.28(F0F80 082175 g9 0R  Fio
12AU6  0-28 0-16(EF91 013 /PCFB2 032ly191 0620070 g1p
12AU7  0-23 0-38[EF183 0-28/PCF86 047 U193  0-48lgcs> oy
124X7 023 0-28(EFis4  0-32|PCF800 0-87|Cu51  0-72| "
19BG6G 0-87 0.97|EHs0  0-42|PCK801 0-33U301  0-52[0C81 012
20F2  0-67|DK 0-28|EL33  0-48/PCFB02 0.45 U329  0.72/0C81D 0-12
20P3  0-85(DK92  0-42|EL34  0-47 PCF805 0-67 US01  0.95/0C82 012
20P4  0-92DK96  0-36|EL41  0-55|PCF806 0-58/UABC80 0-32/0C82D 012
25L6GT 0-28DL35  0-25(EL84  0-24[PCF808 0-78'UAF42 0510C170 022

READERS RADIO (P.E.)

88 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-650 7441t

Postage on I valve 5p extra. On 2 valves or more, poatage 3p per

valve extra. Any Parcel Insured against Damage in Tranait 3p extra.
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Silicon Dipxide
{insulgtor,

de device

Fig. 10.1a. P-ch | enh t
Fig. 10.1b. P-channel depletion mode device

Drain Drain
Gate

07 Simplified
= " _4

I Gate
1Souru Source

Fig. 10.2. Construction of the f.e.t. in MOS logic
(left) with theoretically correct and simplified
versions of the circuit symbol

as the gate is insulated from the other sections of
the device by a layer of silicon dioxide. There is
therefore no d.c. current flow into or out of the
gate, and the input impedance is extremely high,
only the field set up by the gate voltage is used to
modulate the current flow from source to drain.

When the gate voltage is such that there is a
current flow between the other two terminals, a
“channel” is said to exist between them. It is the
type of bias necessary to form this channel which
sets the difference between the enhancement and
depletion devices.

ENHANCEMENT MODE

In the enhancement modc a channel docs not
exist between source and drain until an appropriate
gate bias i1s applied, whereas in the depletion mode
a channel exists with zero gate bias, and a bias has
to be applied to cut off current flow. In Fig. 10.1a,
for example, the p-channel enhancement mode
device requires a negative bias on the gate before
it will form a channel, but in Fig. 10.1b the
p-channel depletion mode device will have a channel
unless the gate is biased positively.

Of these two types the enhancement device is
more suited for use as a logic switch, because it is
off until turned on by a negative bias from a
previous stage.

Fig. 10.2 compares the construction of the f.e.ts
used in MOS logic with the correct circuit symbol
and the simplified version usually employed for
logic circuits.

THRESHOLD VOLTAGE

The MOS device is commonly used in logic
circuitry as a switch, and performs very well in this
role. On resistance can be varied by the manufac-
turer by altering the geometry of the device, but is
usually chosen to be about 10 kilohms, whereas
off resistance is closer to the ideal open circuit than

Practical Electronics  April 1971

Fig. 10.3a. Logic inverter
o with discrete resistor as a
when on load

Ks

Fig. 10.3b. Using an MOS
transistor In place of the
resistive load

can be approached with bipolar devices, and is
typically 10! ohms.

Fig. 10.3a shows a single MOS used with a
discrete resistor to form a logic inverter. As the
pate voltage is increased negatively, a point is
reached when the device resistance drops to the on
value, reducing the output voltage to a low level,
which would have the effect of turning off any
following stage. The actual voltage at which an
MOS turns on is referred to as the “threshold
voltage”, and it usually lies at about 3V. The
threshold is not very abrupt, however, so this is only
a nominal value.

Using conventional diffused silicon resistors in an
MOS i.c. would unfortunately take up a great deal
of space on the chip, losing the size advantage of
the MOS active device. A diffused resistor such as
is used in TTL circuits would in fact be about 1,000
times larger than a single MOS.

MOS TRANSISTOR AS A LOAD

To sidestep this problem the arrangement in
Fig. 10.3b is employed. Here another MOS transistor
is used as a load resistor, only in this case the device
geometry is chosen to give an on resistance of the
required 100 kilohms. The gate of this load element
can either be wired permanently to the —Vp,
negative supply, holding the device permanently
on, or all the gates of devices used for this
purpose can be brought out to a —V;; common
line which is held at a voltage even more negative
than — ¥V ;. This also has the effect of keeping the
load on. A third alternative uses these devices as
“clock-line” switches as we shall see later.

BASIC GATE CIRCUITS

Because of the “ideal switch” characteristics of
MOS, biasing problems, a feature of bipolar designs,
do not arise. MOS devices are used almost as simply
as relay contacts or toggle switches in gate circuits,
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making them very simple to understand, once the
initial unfamiliarity of the symbols is overcome.
Fig. 10.4 shows some zxamples of gates made
with MQOS alongside their relay equivalents. With
this family there is no “standard™ gate, both NOR
and NAND logic are used as it suits the designer,
though it is normal practice to define gates in the
negative logic convention, unlike TTL. There really
seems little need to explain the action of the gates
in Figs. 10.4a and 10.4b; with the understanding of

_VDO A_ﬂ =
o
E_/
Gutpet OQutput
Input
A Toput B
Topot & | 'Eg*
f%,, ZA
Fig. 16.4a. MCS NOR configuration
Yo A Br—
i I Output
Outpet ¢

&)

Fig. 10.42

MOS wired-OR zonfiguration (AND/OR/
INVERT)

330

an MOS transistor action and the relay version to
refer 1o, readers will be able to work this out for
themselves, with the knowledge of logic systems
given earlier in this series.

Fig. 10.4c demonstrates how easy it is to expand
MOS logic. Here two NaND gates are used in the
wired-OR configuration, to generate the AND/OR/
INVERT fumction. Interested readers mayvy like to
compuare this very simple arrangement with the
equivalent TTL circuitry.

r 2%
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Fig. 10.5. Static shift regiszer cell and clock wave-
ferms
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It costs\ ONLY 63p

E DECIMAL BANK L“""
sy WOMERADIO (oot

g

The price of 63p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.

for today’s MOST USEFUL
OMPONENTS CATALOGUE

post paid

Many radio and electronic enthusiasts say that our catalogue is “priceless’'!
Be that as it may, we charge you only 63 pence. What is more the catalogue
contains 6 vouchers, each worth 5 pence when used as indicated. And for good
measure, we throw in a useful Bookmark giving electronic abbreviations and a
30-page Price Supplement. Why are you waiting?

By the way, if it suits you to call at our shop you save yourself another

20 pence —the post and packing costs.

POST THIS
GOUPON Name

with your cheque Address
or P.O. for 63p

Please write Name and Address in block capitals

ﬂl
.|

HOME RADIO (Components) LTD. I
Dept. PE, 234-240 London Road, Mitcham CR4 3HD

-----—-—-—-—-—_J

TRANSISTOR AUDIO
AND RADIO GIRCUITS

for Radio Receivers, Radiograms, Record
Players, Tape Recorders and Hi-Fi Equip-
ment.

A Mullard Publication
£1-50 Postage 5p

ELECTRONIC DESIGNER'S HAND-
BOOK. A practical guide to transistor
circuit design. T. K. Hemingway. £3-40,
Postage 10p.

20 SOLID STATE PROJECTS FOR
THE CAR & GARAGE. R. M. Marston.
£1-20. Postage 5p.

COLOUR TELEVISION WITH PAR-
TICULAR REFERENCE TO THE PAL
SYSTEM. G.N. Patchett. £2-50. Postage
5p.

SECURITY ELECTRONICS. John E.
Cunningham. £1-70. Postage Sp.
RADIO & AUDIO SERVICING
HANDBOOK. Gordon J King. £3.
Postage 10p.

TRANSISTOR POCKET BOOK. R.G.
Hibberd. £1-40. Postage 5p.

1971  WORLD RADIO-TY HAND-
BOOK. J. M.Frost. £2:10. Postage 12p.
RADIO VALVE & TRANSISTOR
DATA. A.M.Ball. 75p. Postage 9p.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2
Phore: PADdington 4185
Closed Saturday | p.m.
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NEW! HANDY! TIDY!

multi-drawer
1-N-T-E-R-L-0-C-K-I-N-G

EVERYTHING

EVERYTHING
IN ITS
PLACE!

Newest, neatest system ever devised for stormg
small parts and components: resistors, capaci-
tors, diodes, transistors, etc. Rigid plastic units,
interlock togcther in vertical and horizontal
combinations, Transparent plastic drawers have
label slots/removable space dividers. Build up
any size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (5|ns,<2i-|ns>< 2tin
Usually 15p each, OUR PRICE: £1- 35 DOZEN
DOUBLE UNITS (5ms X 4%ins X 2}ins)
Usually 25p each, OUR PRICE: £2-25 DOZEN

PLUS QUANTITY DISCOUNTS!
Order £5and over DEDUCT 5% in the £
Orders £10 and over DEDUCT 74° in the £
Orders £20 and over DEDUCT 107, in the £

PACKING/POSTAGE/CARRIAGE: Add 30p to

all orders undér £5. Orders £5and over,

packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
ALL PRICES TAX PA

{Dept. PE4) 31 ALBERT RD.
pMiTED HENDON, LONDON, NW4

OSMABET LTD.

We wmake transformers amongst other things

MAINS TRANSFORMERS

Prim 200/240V a.c. TX1 425-0-425V U50mA, 6:3V
4ACT, 6-:3V 4ACT. 0-3-6, 3V 3A, £6.7  TX2,
250-0-250V  150mA, 6:3V  4ACT, i
£3-82}; TXJ5, 300-0-300V 120maA, 6-3V C

2A, 63V 1A, £8.92]; TXR, 250-0-250V 6.)mA
6:3V 1-5A, £2.10: MTI1 200V 30mA, 6:3V 1A, £1. 20.
MT2 230V 4omA, 6-3V 1-53A, £1.50; MT24 250V
60ma, 6:3V 24, £1.87): NT3 Prim 110/240V Sec 250V
100mA, 6-3V 24, 22.25.

MULTIVOLT TRANSFORMERS

Prim 200/240V a.c. OMT4/1 one tapped sec, 3=20-30—
40-60V giving 5-10-13-20-23-30-35-40-35-60, 10—0—
10; 20-0-20, 30-0-30V a.c, 1A, 22-25: ditto trans, 2A
OMT4/2, £3-8371: OMTJ/1 one(appe(l wec, 40-30-60-80—
90-100-110V a.c. 1A, £3.37}

LOW VOLTAGE TRAISFOBIERS

Prim 200/240V a.c. 6:3V 1-5A, 86p: 34, £1: 6A CT,

£1.70; 12V 1-5A, 21.06; 3A CT, £1.70; bA (T,

£8-25; 18V 1-5A CT, £1-82}; 24V 1-3A CT, 21.76: 3A

CT, £2-80: 5A, £8:75; KA, £5-621: 124, £8.75.

MIDGET RECTIFIER TRANSFORMERS

For FW rectification, size 1] x 2 x ljin, Prim

200/240V a.c. output, PPT1 9-0-9V 0-3A, PPT2

12-0-12V ¢-25.0, PPT3 20-0-20V 0-154, 21:12} each;

ditto size 2 x 2} x 1}in, MTV]1 9-0-9V 1A, MTV2

12-0-12V 1A MTV3 20-0-20V 0-754A, £1-12} each.

O/P TRANSFORMERS

P.P. sec tappeld 3-7-5-15 chms, A-A 66K 30W

(KT66, etc.), £3-921; 50W, 3K (EL34, KT88, etc.),

£8-75; 100W 3K (EL34, KTBH etc.), 211-26.

LOUDSPEAKERS

Ex equipment perfect, 3 ohms unly, 5in at 40p each,

P.p. 15p min.

LOUDSPEAKERS, HI-FI, P.A., GUITARS, ETC.

New. boxed, famous makes, 25W, £5.50, 35W, £68-50;

50W, £10; 60W, £12; 100W, £20; E.M.I. 13 x 8in,

10W, 3, 8 and 15 ohms, £8:25; fitted two tweeters

crossover network, HI-FI, 3, 8 and 15 ohms, £4. Horn

Tweeters 2-18kHz, 8 or 15 chms, 21.50.

MULTI-WAY CONNECTORS (BELLING LEE)

18 way, new, for line, inter chassis, etc., pair, 25p.

LT FLUORESCENT LIGHTING

12V fittings with tube, 8W, £8:75; 13W, £6:28; luverters

12V, 20W, 27:50; twin 20W or single 40W, 28; twin

30W or single 30W, £11; Extensive range, lists 8.A.E.
Carriage extra all ordere.

8.A.E. ALL ENQUIRIES PLEASE, MAIL ORDER

ONLY

46 Kenilworth Road, Edgware, Middx. HA8 BYG
Tel. 01.958 9314
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ELECTR

EVERYTHING BRAND NEW & TO SPEC. @ LARGE STOCKS @ NO SURPLUS

ALU

BARGAINS

Many items at new reduced priees.

IN NEW SEMICONDUCTORS

Al power types supplied with free insulating sets

PEAK SOUND PRODUCTS
ENGLEFIELD AMPLIFIER

[scaa

sterev amplitier in modular kit forin (inciuding cabinet)
12 watts per chanriel £38-45.  Cabinet kit only 28, These
prices nett.

BAXANDALL
SPEAKER SYSTEM

Designed by Peter
reproduetion for its wize.

12 + 18
watts RMS
per channel

Baxandall. Superb &
Hamliles 10 watts

with ease. Uses ELAC 15020 58RMI109
speaker unit. Kit £13-80 nett: built
£19-40 nett.

MAINLINE AMPLIFIER KITS

RCA/BGS designed main amplifier kits,
3500-700mV for fuil output into 802

Inpnt rensitivity

Kit price Suitable unreg.
Power meludmg componenu power supply kit
12%W £8-40 £4-60
2W £9-50 nen N/A
40w £10-50 nett L’s 76
oW £12-80 nett £6-94

30 WATT BAILEY AMPLIFIER KIT

Bensitivity 12V for full output into 8. Transistors and
PCB for one channel £7-30, Transistors and PCBs for
two channels £14-80. Capacitors and resistors (metal
oxide) £2 per channel.

Complete unregulated power supply kit £4-78.

ZENER DIODES

% full range E24 values: v (‘u 30V 19p ea.
IW: 68V to 82V 33p ea. 47V to 75V 60p ea.
Clip to increase 1-5W rating to 3 watts (type 266F) 4p.

INTEGRATED CIRCUIT AMPLIFIERS
SINCLAIR IC.10 complete with instruction book giving
amplifier eircuit details and range of applications. £2-85 nett.
Components pack for stereo ine, mains transformer, controls,
cte., £4-75 nett.

PLESSEY BL403A. Only £2.75 each nett, 3W into 7-5Q for
18V supply. Application data 10p: free with two or more.

WAVECHANGE SWITCHES LONG SPINDLES
1P 12W; 2P 6W: 3P 4W; 4¢3 .. 24p each

SLIDER SWITCHES D.P.D.T. 18p each

NEON INDICATOR LAMPS all 200/250V.
8quare bezel, red only .. 19p
Round ehrome bezel red, amber. clesr . 23p each
Toggle switches, 250V a.c A, (,hrome dolly and
chrome milled nut 8.P.8.T. l9p. S.P.D.T. 22p; D.P.D.T.
28p; S.P.D.T. centre off 25p.

8-DeC’'s put an end to “birdenesting’. Comiponenta just
plug in. Haves valuable time. Use components again and
again. 8.DeC (70 points) only £1. Compact T-DeC,
increased capacity, may be temperature-cycled. T-DeC
{208 points) only £8-50. Full range stocked.

20 | 40361 55p TIC148 14p BFX87 29p
29p 40362 88n ' BCI49 15p BFX88 26p
\(410: 46p | BClo3 35p BIrYa0 23p
20p | BC154 38p BFYsI 20p
20p BC157 18 BrYs2 23p
20p BCISK 17p paX20 16p
25p BCILOY 18p | (407 17p
27p BCI6T 13p | mC140 25p
R IR 130 | MPs6aa1 35p
P P
s6p | BCL7Y ¥PB6394 a0
71p | BCITR 5p
80p BUITY 25p
40p BCi18:2L 23p
40p BCI83L 18p
30p BCI84L 85p
30p | BC212L 79D
28p | BC213L 20p
30p BC214L 26p
25p
17p
17p
22p
22p
33p
25p
25p
30p
28 BFX £5p
15p BCIl47 15p | BFX85 60p
Values
Code Power Tolerance Range available lto 9 10t0 99 100 up
(see note below)
C 120W 5% 820220k} El2 ki 8p ép
(¢ W 5% +70-330k E24 1p 0-8p 0-7p
Cc W 10% +in-10M0 E12 1p 0-8p 07
C 3w 5% 470-10M 0 B24 1-2p 1p 0-9p
C 1w 10% 470-10MQ El2 2-5p 2-5p 19p
MO W 2% 100-1MQ E24 4p 3-5p 3p
ww W 109 - 17200 0220-390 El? 1) 7 6p
ww 3w 5% 120-10k 0 E12 ki ] e 8p
ww W 5% 120-10k0 E12 9 9p 8p
CODES: C - carbon film high stability low noise, MO  metal oxide Electrosil TRS ultra low noise. WW  wire
wound Plessey.
VALUES: E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 89, 47, 56, 68, 82 nnd their decades.  E24 denotes series: as El12
plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, "1 and their decades.
}:ritza are in pence each for sane olu_nic valwe and power raling,
33’1".;;”:«1 values. (Ignore fractiont of 1p on tolal resislor MULLARD POLYESTER C280 series
250V "0% 001, 0-022, 0:033, 0047, 3p ea.; 0068, 01,
015, 4p en.: 0-22, 5p, lO : 0-33, 7p: 047, 8p: 0-68, 11p;
1uF, 18p: 1'ouF, elp: 27k, 24p.

MULLARD SUB-MIN ELECTROLYT:C

C426 range axial lead 6p each.

Values (uF/V): 0-64/64, 1/40, 1:6/25, 2-5/16. 2-3/64, 4/10,

ER a/t4, 6 I/ﬁl 64/’) 8,4 8/40 10/, 3, 10/1h I0/64.,

16/ 16,  20/64, 34 25/25

/40, 32/64, 40’1'; 40/2:5, a0/4

04 10 80/2-3, BO/lh 80/25, 100
200/6-4, 200/10,

‘)00/~ 3.

LARGE CAPACITORS

High ripple eurrent types: 1000/25 289,
1000/100 82p: 2000/25 37p; 2000/50 ¥
2500/70 87p; 5000/25 62p; 5000/50 £1- 10
10000/15 85p: 10000/25 £1-23.

MEDIUM RANGE ELECTROLYTICS

Axial leads: 50/50 8p; 100/25 9p; 100/50 12p; 250/25 12p;
330/25 12p; 250/50 19p; 500/25 19p; 500/50 22p; 1000/25
20p; 1000/50 30p: 2000/25 30p.

SMALL ELECTROLYTICS
Axial leads: 4-7/10, 4:7/25, 5/50, 5p ea.
33/10, 50/10, 5p ea. 23/25, 25/50, 47/23, 100/10,
p ea.

ENAMELLED COPPER WIRE even No. HWG.
only: 2 oz. reels: 16-22 BWG 28p: 24-30 BWG 27p; 32,
34 SWG, 29p; 36, 38 SWG, 34p: 4 oz, reels 16-22 BWG
only 41p.

’.:0/4

1000/.;0 4lp;
2500/64 84p;
.)000;100 £2.91;

10/10, 10/25, 10/50,
20/10,

CARBON TRACK POTENTIOMETERS, long spindles.

Double wiper ensures minimum noise level.

Bingle gang lincar 12p
Bingle gang log 12p
Pual gang linear 42p
Dual gang log Q to 42p
Log/antilog 10K 47K, 1\10 only 42p
Dual antilog 10K only 42p
Any type with A D.I’. nains ewitch, extra 12p.

Please note: only ‘decades of 10, 222 and 47 are available
within ranges quoted,

CARBON SKELETON PRE-SETS
8niall high quality, type PR, lmem only 1004, 2200,
47002, 1K, 2K2, 4K7, 10K, 22K, 100K, 220K, 470K,
1M, 2M2, HM, ]0“0 Vertical or honzonnl mounhng
5p each.

TYGON SPEAKER MATERIAL

Seven ddesigns, 36in x 27in sheets, £1.57. Pattern
hooks, send B.A.E. plus 3p in stainps.
COMPONENT DISCOUNTS

109 on orders for components for £5 or mote. 15% on

orders for components for €15 or more (No discount on
nett items).

POSTAGE AND PACKING

Free on orders over 22, Please add 10p if under. Over-
seas orders welcome: carriage charged at cost.
IMPORTANT-Pleage ensure that cheques dated on and
after Februaty 15th are drawn in decimal eurrency.
Otherwise they eannot be accepted.

Hours: 9—5.30; Sat. 1 p.m.

Dept. PE371, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Tel.: Egham 5533 (STD 0784-3).

Telex 264475
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- SHIFT REGISTERS

MOS is rarely used to build general purpose flip-
flops such as the JK type, although a manufacturer’s
catalogue ‘may contain a single device of this sort
to enable a system to be built entirely of MOS. It
is included for the sake of completeness, and it is
unlikely that these devices could stand on their own
merit for economic reasons.

As we have already seen, the strength of MOS
lies in its ability to be produced in the LSI form,
and this advantage is put to good use in the range
of shift registers available. Shift registers in this
family are mainly of the “serial-in/serial-out” type,
and their operation may be either static or dynamic.

The static type of register uses more devices per
stage than the dynamic type, but data is stored by
means of cross-coupled flip-flops, and there is no
minimum clock rate. Dynamic registers use the
capacitor inherent in the gate construction to store
data, and are not capable of storing information
indefinitely as a result. A minimum clock frequency
of about 1kHz at 25°C is common for these registers
which are used in continuously circulating applica-
tions such as delay lines.

The unit storage cells in both types of register
bear little or no relation to the circuitry employed
in any of the bipolar logic forms.

STATIC REGISTER

The emphasis in MOS is on simplicity at the
expense of clock circuit complexity, Fig. 10.5
shows the circuit used for a static register cell; the
cross coupled flip-flop configuration is immediately
apparent.

In all, three separate clock waveforms are neces-
sary to operate this circuit, although in an LSI chip
it is usual to have a circuit which generates all these
from a single external timing waveform. The ¢ clock
corresponds to the external waveform and ¢ fast is
the ¢_clock inverted, ¢ slow comes on sometime
after ¢ fast, and usually, although not necessarily,
ends before it. Fig. 10.5 shows some typical wave-
forms.

A negative logic level would be transferred from
the input to the gate of device A when ¢ comes on,
and this would turn on A, pulling its output to
ground. As soon as ¢ goes off, ¢ fast comes on and
transfers the ground on the output of A to the gate
of B which starts to turn off. During this operation
¢ slow comes on and the rising negative at the out-
put of B is transferred to the gate of A, holding it
on. If the clock is stopped with ¢ off (and hence
¢ fast and ¢ slow on) data can be stored indefinitely.

The gate of an MOS transistor can be considered
to be a capacitor, the insulating silicon dioxide
layer acting as the dielectric, and the aluminium
and silicon acting as the plates. This capacitor is of
ve'y low value, perhaps 0-5pF, but because of the
extremely high input impedance of an MOS device
any charge stored on this gate capacitor will take
quite a long time to leak away. (Remember that
time constant equals C times R.)

DYNAMIC REGISTER

In the dynamic register this effect is used to store
digital information, but because the charge will
eventually leak away in any event, it is necessary
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to quote a minimum clock frequency which is tem-
perature dependent.

Fig. 10.6 shows the circuit of one cell of a
dynamic register, and as can be seen there is no
cross-coupled flip-flop, only two gated inverters.
The load MOS devices are used as switches con-
trolled by the clock, and further devices gate infor-
mation between stages. The clock waveforms ¢1 and
#2 are in antiphase and must not overlap.

Assuming a negative input to the cell shown, this
will be stored on the gate of device A, and will turn
it on as soon as the ¢1 clock comes on. While ¢1 is
present, the output of A will be pulled to ground,
and this level will be gated through B to C, the gate
capacitor of which will now hold a “ground” charge.

With no negative stored on its gate, C will not
turn on when its load is enabled by ¢2, and the
output gated through D will be the negative we
started with delayed by one clock period.

Dynamic registers may seem pretty useless at a
first glance because they cannot stand still and must
keep their contents moving, but in fact there are
many occasions when this is not a disadvantage.

When this is so the dynamic register has several
points in its favour. First, it is about twice as fast
in operation than the static type; secondly, because
the loads are clocked, at low frequencies the power
consumption of each cell is extremely low, typically
10 microwatts at 10kHz, This last feature is due to
the fact that power is only dissipated when the gate
capacitors are charged, which makes the power con-
sumption frequency dependent. At IMHz a power
drain of 1 milliwatt per bit is common.

APPLICATIONS

MOS circuits are still in their infancy, but are
certain to be one of the most important advances
ever to be made in the world of data processing and
allied fields. Their biggest impact will be in the
consumer area, and it will not be long before our
homes will have the benefit of a “domestic” com-
puter made: possible by the advent of cheap MOS
LSI,

A home computer could become adaptable to the
telephone (which has push button dialling) so that
by ringing our own number from a remote call box,
and then dialling 2 coded message, we could instruct
the computer to cook the dinner or turn on the
central heating. At work the desk calculator could
replace the slide rule, giving answers to all arithmetic
problems at the touch of a few keys, and electronic
digital test equipment such as frequency counters
and digital voltmeters will shrink to pocket size.

On the way home in our car, exhaust emission
will be nullified by electronic fuel injection, and the
wheels will be unable to lock and skid because of
another electronic system. Relaxing in our home
we will be able to programme the hi fi system to
sooth us in any way we fancy without leaving our
armchair or sorting through piles of records.

All these things are possible now, but it will be
MOS which makes them economically viable for the
many.

AVAILABLE MOS I.C’s

Many readers may be hoping for some MOS
circuits which are available to do a practical job in
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amateur projects right now. Talk of dual 100-bit
shift registers in a TO-5 can will, perhaps, only
interest those who like to build, or dream about,
the amateur built computers of the future.

MOS circuits of simple nature are beginning to
appear, and, as an example, look at a couple of
Marconi-Elliott i.c.s which are intended for use in
electronic organs, the MA60 and the MA70. These
two devices are housed in TO-5 cans and operate
from —26V. Inputs and outputs are compatible
with DTL and TTL.

The MAG60O contains six binary dividers arranged
as two chains of three, each chain has three
outputs, divide-by-two, four, and eight. 1f the two
chains are used in series, a total division of 64 is
obtained. The MAG60 is shown in Fig. 10.7.

)
o—-D— 2 . =2 : =2

Sy
@)

Fig. 10.7. Block diagram of the MA60 i.c. divider
¢
) LINKIN(n)
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< l £
GENERATOR 2 | St inﬂ
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[ Output3 é
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Fig. 10.8. Block diagram of the MAT70 i.c. divider
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Fig. 10.9. Display programme for one character
(letter H) of the Texas read-only memory
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The MA70 is rather more complex than the
previous device and is intended to produce three
separate semitones from a single oscillator. MA70
can be cascaded if required, and when used in con-
junction with the MAG60 they enable complex organs
to be built on a single p.c.b. The block diagram is
given in Fig. 10.8.

These are circuits available to amateurs, and they
do give a hint of MOS capabilities, but to get a
glimpse of advanced applications, it is necessary to
return to computer and process control electronics
which are finding that MOS memories are becoming
increasingly attractive.

COMPUTER MEMORY CIRCUITS

In the past the main memory in a computer has
been built using ferrite core matrices, or core stores.
This type of memory is of the *“random access”
type, as it is possible to address any location and
read or write into it immediately.

Another type of memory used is the magnetic
drum, which provides bulk storage but which is
rather slower to address because the revolving drum
may have to make a complete revolution before the
correct data location is available.

Some memories are programmed during manu-
facture by the wiring in of diodes where data is
required, these are used as fixed programmes to
control computer sub-routines, or sometimes as
“tables” to store constants. These memories are of
the “‘read-only” type, and cannot be written into.

MOS LSI techniques are now being used to simu-
late all three of these memory systems, and the
solid state versions are proving to be superior on
many counts. As an example, the Texas TMS-2A-
4824-MH read-only memory contains 2,240 bits of
data which are programmed during manufacture to
provide the information necessary to produce 64
alphabetical and numerical characters on a c.r.t.
display.

Each character is stored as five seven-bit words
which are used to modulate a dot matrix on the
tube face. Fig. 10.9 shows how one of the charac-
ters is stored and formed. When a particular dot
location has to be brighted up on the display a
“one™ is stored in the memory, each dot position is
displayed in sequence, and the information to be
displayed is used to address the correct character
location,

This type of circuit can also be programmed to
customer requirements to contain any information
required, a set of sine tables for example, or a
sequence programme for an industrial machine.

DEVELOPMENTS

MOS technology is being continuously improved,
and these improvements are making this type of
circuit ever more easy to use.

“Silicon gate” MOS devices are now being made
with threshold voltages low enough so that they
can be driven directly from bipolar logic, without
the need for the voltage interface circuits that were
necessary with the earlier types. The silicon gate
technique uses polycrystalline silicon instead of
aluminium for the gate electrode, and apart from
giving lower threshold voltages, this also reduces
the capacitance inherent in the construction and
allows higher operating speeds.
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PREMIER STERLEO SYSTEM “ONE”

plinth with perspex cover and two ma
cornplete and supplied ready to plug in a
5 watts per channel with inputs for pick-
Bass, Treble, Volume, Balance, Selector.
front panel.
available separately if required £14-95.

Black metal case with teakwood ends:,

Consists of an all transistor stereo amplifier.

2025 T/C auto/manual record player unit fitted stereo/uono cartridge and mounted in teak finish
Absolutely
The 10 transistor amplifier has an output of

itching teak finish loudspeaker systems.
nd pla)
up, tape and tuner also tape output socket.
Power on/off, stereo/inono switch.
Size 12 > 54 x 3}in.
Carr. 40p).

Brushed aluminiun
high (Amplifier

PREMIER STEREO
SYSTEM “TwWo0”

As aystem ""ONE’" above but with

Garrard 8P25.
£47

PREMIER
PRICE

Garrard

Controls: Carr.

£1-76

Two new all sotid state receiters from Midland ut
economical prices. Beautifully styled in slimline
cabinets.

ey,

Npecitieations

conductors

MIDLAND AM/FM STEREO TUNER AMPLIFIERS

Model 19-542

22 trangistors, 12 diodes

Model 19-520
19 transistora, 12 diodes,
wrjstors

ni

Tuning FM 88-108 MHz FM 88-108 mHz

range FM reo Multiplex M Htereo Multiplex
AM 535-1635 kHz AM 535-1605 kHz

Aerial Internal AM and ex- TInternal AM and external
ternal FM FM

Frequeney 50-17,000 Hz 35-20,000 Hz

Response

Power 241 watts nns per chan- 4 watts rms per channel

Output nel (8 watts music (18 watte nsic power)
nower)

Inputs Ceramic¢ phono Magnetic/Ceramic phono

and aux.

Npeaker 4-8 ohin 8 ohm

impedance

Controls Power onfoff, Volume, Onfoff, Volume, bass,
tone, balance, tuning, treble, balance, tuning,
AFC. Stereoindicator  AFC. Stereoindicator

Function  AM, FM, FM Stereo. AM, FM, FM Stereo,
Phono (Stereo indi- Ceramic, Magnetic. \ux.
cator light)

- Hize 15" 8% 38:° 137 84" 3%
MODEL 19-—-542 PRICE 23045

Carr. & Ins. 50p Carr. & Ine. 50p

PREMIER STEREO SYSTEM «SIX"
SAVE OVER £16

Comprises Midland AM/FM Btereo Tuner Amplifier
Model 18-542. Pair of loudspeaker systems as System
“ONE" Garrard 5P25 Mk. III fitted Goldring G850
8tereo Cartridge with teak plinth and cover. Total
rec, list price over £01.

PREMIER
PRICE

50 WATT PUBLIC ADDRESS
AMPLIFIER MODEL PA-5000

£75 Carr. & Ins. £1.75

E.M.I. 13x8in. HI-FI SPEAKERS

Fitted two 2fin tweeters
and  crossover network.
Available with 8 or 15
ohm  impedance. Hand-
ling capacity 10W. DBrand

"N'£3'47 P& L 40p

VERITAS V-149 MIXER

Buttery operated 4-channel audio mixer providing four
2in. suitable for crvstal

separate inputs. Nize 6 3
mierophone, low impedance
microphone with transformer.
radio, tape, etc. Max. input
1-5V, max. output 2:5V, gain
6dB. Standard jack plug
socket inputs, phonoplugs

UI-FI STEREO
HEADPHONES
Designed to the highent
possible standard. Fitted
2}in. speaker units with
goft padded ear muffe.
Adjustable headband.
8 ohm impedance. Com-
plete with 6ft. lead and
utereo jack plug.

£9-47 L. &1

25p
NET

STEREQ STETHORCOPE Low imp. 2125,

P.& P. 10p
MONO STETHOSCOPE SET Lowimp. §2p. . & P. 10p

output. Attractive teak wood

grain finish case.
Mono £3 Stereo £347 PLar. 12p

A top quality amplifier giving 50 watts rms power output

(80W peak). Incorporates 8 transistors and 4 silicon
diodes (silicon output transistors). Inputs for 2 mlero-
phones cach with individual volune controls, plus phono/
aux input. Master volume contro! and Bass and Trebie
Controls.  Well presented frout panel for ease of opera-
tion, on/off power flick switch and pilot light. Output
impedance 4/8/16 olma Mike 1 and 2 sensitivity 2mV
(30k (1) Phono/Aux  300mV  (100k02). Frequeney
response 50-20,000Hz. 1*used output and thermal
overload protection. A.C. Mains 220-250V, 50/50Hz.
Bize 13}in x 9in X din.

EMIE
IR ‘g R £39 &)1 o0p

Model Model
POCKET SIZE MULTI-TESTER With wide angle,
jewellell meter movement, ceraniic long-life, low-loss

switehi g. tough impact resisting case.
Nensitivity 000 ohme/volt D.C.
10,000 ohins/ \olt, A.C.

19 Ranges: 0-5-25-50-250-500-2500
volts D.C. 0-10-50-100-600-1000 volts
AC. 0-50puA-2-5mA-250mA D.C. 0-
6000 ohris 6 megohms. 1040 pf-0-GOL
mfd-1 mfd. —20 to +22dB. Complete
battery, test lead and instructiona.

P& P 17p

PRE-STRETCHE

age, moisture, he:
output throughou

TENSILISED to ensure the most permanent base.

“VERITONE” RECORDING TAPE

SPECIALLY MARUFACTURED

IN USA. FROM EXTRA STRONG

THE QUALITY I8 UNEQUALLED.
Highly resistant to break-
High polished splice free finish, Smooth
atiractively boxed.

D MATERIAL.

at, cold or humidity.
1t the entire audio range. Double wrapped-

LP3 3° 250 PV.C. 28p LP6 53" 12000 P.V.C. 82p
d TT3 3° 450° POLYESTER 37p DT¢ 51" 1800' POLYESTER £1-12 |
b s DT3 3" 600 POLYESTER 57p TTé 53" 2400' POLYESTER £1-87
L SPS 5" 600 PV.C. 42p SP7 7" 12000 P.V.C. 82p
LP5 5" 900 P.V.C. 50p LP7 7° 1800° PV.C, 75p
DTS 5 1200 POLYESTER 75p DT7 7° 2400' POLYESTER £1-25
TAPE SPOOLS 3° 5p, 57, 51", 7 9p TT?7 7° 3800° POLYESTER £2 50
Post and Packing 37 5p, 5%, 51" 8p, 7" 10p. (3 reeis and over Post Free.)
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PRIC
SP25 Mk [l SPECIAL!

Garrard SP25 Mk, I
8ingle Record Player, Pltted
Goldring G850 Magnetic
Stereo Cartridge. Complete
in Teak Plinth with Rigid
Perspex Cover.

Rl Total list Price over £29.
__.——i—-—"—_— 5
- HRLEE £19-90
P. & T'. 60p

TAPE CASSETI'ES
csn mm ) 37p :lls;
C90 (%) 62p 2’5
C120(50) 87p 1%;

P. & P.5p
Al cassettes can be supplied with library cases
at 3p extra each.

ADIO —

10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 3451/2639
HEAD OFFICE & MAIL ORDER DEPT. 23, TOTTENHAM CT.RD. TEL:01-636 3451

| +f-oxForD sT.

‘:’l_l_ﬂl.ll_m_

T RD

TTENHAM CO

B I |
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BlI-PRE-PAK

FULLY TESTED AND MARKED

ACIO07
ACI26
AC127
ACi28
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FREE!

PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF S0p WITH ORDERS
OVER £4

|
|
|
|

LIMITED
CLEARANCE LINES

DON'T MISS THIS LAST CHANCE
ONLY A FEW LEFT
UHF/VHF T.V. TUNER UNITS

TU.2 CONTAINING 2 AFI86’s & 2 AF178's
PRICE 30p. P. & P. 13p EACH UNIT
All the units have many other components, e.g.
Capacitors, Resistors, Coils and tuning con-
densers, etc. Although these are manufacturers'
rejects they are not beyond repair as has been
proven by many of our customers.
ALL TUNER UNITS ARE SUPPLIED
WITH CONNECTION DATA

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

Designed to give 25kV when used with PLS09
and PYS00 valves. As removed from colour
receivers at the factory.

ONLY £] each

post and packing 23p.

SPECIAL LINE
I AMP Bridge rectifiers 4in Square
100 PIV.=25p. 400 P|V.=33p. 800 PIV =40p.

PAK F.3. 13p

Complementary Set. PAIR
NPN/PNP Germ. Trans.

BUMPER BUNDLES
These parcels contain all types of surplus elec-
tronic components, printed panels, switches,
potentiometers, transistors and diodes, etc.
2 LBS IN WEIGHT FOR £I
Post and packing 23p.

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED
TYPE " A" PNP Silicon alloy, metal TO-5 can. 25300 type, direct replacement for the OC200/203 range.

TYPE " B " PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N3702/3

and 2N4059/62 range.

TYPE.'" D ™ NPN Silicon planar, plastic TO-18 case.

8CI113/4/5 range.

Audio preamplifier or 500mW output stage, of the

TYPE " E ' PNP Germanium AF or RF—please state on order. Fully marked and tested.

AL OFFER

\DGE
NIUM BR

SPECI

for ¢
‘gg‘:‘er Units

NEW UNMARKED UNTESTED PAKS
B |50 Germanium Diodes 50p

Min. glass type
883 Trans. manufacturers’ rejects
200 RN RE. s 50p
Germ.

B84 Silicon Diodes DO-7 gl
100 ZLser 2'aasoo., OA‘u;;’ 50p

886 §Q Sil. Diodes sub. min.
IN914 and INSI16 types
BB8 so Sil. Trans, NPN, PNP,
equiv. to OC200/1,
2INTO06A, BSYISA, etc.
B&0 Io 7 Watt Zener Diodes
Mixed Voltages
Hé 40 250mW. Zener Diodes
DO-7 Min. Glass Type
Hio Mixed volts, 14 watt Zeners.
25 Top hat type 5°P
HIT Q) MAT Series " alloy " pnp
30 Transistors 50P
HIS Top Hat Silicon Rectifiers,
30 750mA.  Mixed volts SOP
HI1s ExpeT’imenters' Pak of
8 Integrated Circuits. Data 5°P
supplied F
H20 20 BY126/7 Type Silicon sop

Rectifiers, | amp plastic.
Mixed volts.

NEW TESTED AND GUARANTEED PAKS

82 4 Photo Cells, Sun Batteries.
4 5o G5V 05 ko 2mAr So_P
877 50p

Trans. Comp. Qutput, Pair

Reed Switches, mixed types
Io large and small 5°P
5SPS Light Sensitive Cells. N
2 Light Res. 400Q Dark IMn 50p
8 NKT163/164 PNP Germ. TO-5 50
' _equivalent to OC44, OC4S _P
4 NPN. Sil. Trans. AO6 = 50
BSX20, 2N2363 S00MHz, P
360mW
GETI13 Trans. equiv. to
5 ACYI7-21 PNP Germ. 50p
Mixed Capacitors. Postage 13p. Ef}ry
zqo Approx. quantity, counted by SOP
weight
XB112 and XBl02 equiv, to

10 ACI126, ACI56, OCBI/2, 50p
OC71/2, NKT271, etc.

250 Mixed Resistors. Postage 10p. 50
Approx. quantity, counted by P
weight

- Wirewound Resistors. Mixed
407 types and values. Postage 8p 50P
8Y127 Sil. Recs.
5 1000 PIV. | amp. plastic SOP
OCP71 Light Sensitive
2 Photo Transistor 5°P

RETURN OF THE UNBEATABLE P.I PAK.

NOW GREATER VALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTQORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS.

PLEASE ASK FOR PAK P.| onLY 50p
10p P. & P. on this Pak.

Make a Rev. Counter for your Car. The
'TACHO BLOCK'. This encapsulated
block will turn any 0-imA meter into a

linear and accurate rev,
counter for any car. £1 each
FREE CATALOGUE AND LISTS

for:—

ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 50p CASH WITH
ORDER PLEASE. Add 10p post and
packing per order. OVERSEAS ADD
EXTRA FOR AIRMAIL.

8 FOR

P.O. RELAYS
£1

Various Contacts and Coil
Resistances. No individual
selection, Post & Packing 25p

) ot o 63p e
FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
PRE-PAK LT s o s o

April 1971
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The RCA COS-MOS family uses both n- and p-
channel MOS f.e.t.s on the same chip, providing
circuits that will run from 5V Dpositive supplies
with extremely low quiescent power consumption
and a speed of up to SMHz.

The latest introduction to the MOS field is a
processing system which uses low temperature
doping by bombardment with ions. This process is
rather complex and expensive at present but it pro-
duces circuits which will operate at the same sort of
speed as TTL, a great improvement.

PRACTICAL POINTS

MOS devices come in a wide range of package
outlines, especially the more complex circuits which
require large numbers of pins. Hermetically sealed

packages are almost universally used, because the
normal MOS chip needs to be well protected frorp
contamination, and this rules out the simple plastic

d.i.l. packages. The TO-5 can is very popular
because this style can provide enough pins, and for
the more complex devices a type of ceramic d.il.
package, or a flatpack is employed.

PRECAUTIONS WHEN HANDLING

Because of the extremely high input impedance
of the MOS, it is possible for a static charge on

‘the gate to exceed the breakdown voltage of about

60V, and so short out the silicon dioxide layer and
ruin the device. Some circuits use protective Zener
diodes to prevent this, but it is advisable to be sure
by consulting the data sheet. Leakage from an un-
earthed soldering iron could provide the minute
current necessary to destroy a device. It is often
recommended that pins should be shorted together
whilst in store, to prevent static build up.

Next month: Emitter Coupled Logic (ECL)

SNy,

F)z(:p

NE OF the extra pleasures for the electronics
O enthusiast going abroad is the chance to
observe the effect of electronics on daily life
abroad, particularly if one can stay for any length
of time in a foreign household. This I was privileged
to do recently—just over the channel.

It is very interesting to see high-definition French
television on 819 or 625 lines and note the clarity
and excellence of the picture as well as the fact that
the French programme directors are as hard put as
ours to fill the screen with sixty minutes of excel-
lence per hour.

It was interesting for me to meet two French
clergymen-schoolmasters, who are fervent radio
amateurs, and to visit their “shacks” from where
they work the world on 2 metres. Incidentally, I
did not know before that for this amateur band the
French authorities do not require proficiency in
morse; merely the equivalent of the City & Guilds
written examination.

APPLIED ELECTRONICS

In the line of applied electronics the Continentals
are not slow to make use of the automation made
possible by modern techniques. It is probably now
well known that in the Renault factories most of the
production of major parts, such as the boring of
engine cylinder blocks, is performed and controlled
by electronically based automative processes.

At the other end of the scale I recently noticed
a most effective use for the light-controlled relay
that has done so much to automate town-lighting
systems, lift doors, car parking lights and the rest.
I went into the “Messieurs” in a newly completed
and finely appointed hotel in Montreux, Switzerland
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and, on approaching the sanitary porcelain, noticed,
coming from a metal panel in the wall, the unmis-
takeable “clack” of a well fed relay slamming shut.
The noise coincided with a flush of clean water where
it would do most good. On looking down, I noticed
that my calves had interrupted a light beam aimed
at a photo-cell in the side wall and, presumably, the
relay thus activated had turned on a plunger-tap

GAS LIGHTER

Another gadget I noticed in three separate French
households I stayed in this year was a new form of
gas lighter, driven direct from the mains. The lighter
looks like a small, six inch long, plastic torch, with
a perforated brass cap where the light bulb should
be and a press-button switch on one side. When
Madame wishes to light the gas ring, she takes this
little *torch™, applies the perforated head to the
burner and presses the button. The lighter produces
a noise like a rattle-snake and a- bright spark inside
the head immediately lights the gas.

Enquiries in two households as to how this device
worked drew shrugs, no solid information, and no
enthusiasm in response to my wish to take it to
pieces. Finally, in the third family I met sympathy—
from the clergyman ham, who affirmed that it
worked like an electric bell, but was dissuaded from
dismantling it there and then by his sister, who kept
house for him. However, I was later able to obtain
such a lighter, and no sooner had I returned to ‘my
home den than I took it to pieces and found that
it does, indeed, work like an electric bell, as my
friend had said.

The d.c. resistance of the coil in the specimen
examined was 150 ohms, wound from 42 S.w.g. wire.
At 230 volt mains a current of about -5 amp is
broken at the contact bosses and for such slender
wire, the sheer temerity of the concept might at
first appear alarming. It must be remembered, how-
ever, that with such a healthy spark the gas is lit
immediately, so that the butfon switch js released
after a few seconds and no fuses blow.

Anyway, these lighters are in use in thousands of
French homes, are on general sale at the equivalent
of approximately 374p each and their construction
must therefore be presumed to have the approval of
Electricité de France, the central electricity authority
of France.
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BOOK
REVIEWS

Published by Fountain Press

239 pages, 8in x 54in. Price £225 (45s)

RITTEN by the author of the Tape Recorder

Servicing Manual, this, in like vein, is an
essentjally practical book that sets out to educate
the reader painlessly into tape recotder techniques and
simple maintenance. )

From an opening chapter sketching the birth,
development and growth prospects, the author embarks
on a very readable breakdown on machine principles,
naming of parts and functions, all being punctuated
with some valuable workshop observations.

Guidelines to recorder and microphone choice will no
doubt appeal to prospective buyers although it seems
the yardstick axiom of *“You only get what you pay for”
must eternally prevail.

Chapters on maintenance for both tape and deck are
very well illustrated. A final chapter on tests and
measurements embraces choice of service equipment,
bench tips and typical measurement hook-ups for
determining wow and flutter, distortion levels and
signal to noise ratios, etc.

All in all, a must for any user of tape recorders,
as it affords a useful reference that is very easily
dipped into. G.G.

TAPE RECORDERS

FOUNDATIONS OF WIRELESS AND
ELECTRONICS Eighth edition

By M. G. Scroggie B.Sc., C.Eng., F.I.E.E.

Published by lliffe Books .

521 pages, 8%in x Siin. Price £3 (60s)

HERE must be thousands who have built their hobby,
T or even their career, upon Mr. M. G. Scroggie’s
“Foundations”. First published in 1936, this well
known work has re-appeared in new editions from
time to time. The present edition, the eighth, is
noteworthy for the addition of “electronics” to the title.
This is justified by the inclusion of two new chapters
providing brief but useful accounts of such subjects as
waveform generators and computers.

Apart from this extension of its range, the general
character and arrangement of the book has not changed
over much, and wireless transmission and reception
remains the dominant theme. But much of the
material has been completely re-written, and semi-
conductors have now nearly, but not entirely, ousted
thermionic valves.

Those not already familiar with Mr. Scroggie’s classic
can be assured that no previous knowledge of radio or
electronics is assumed. The text excels in clarity and
exposition, and there is little demand upon mathe-
matics. Starting with first principles of electricity and
circuit ' elements, the book proceeds to electronic
devices, both thermionic and semiconductor, and
explains their function in straightforward descriptive
terms. Only in chapter 12 does the going become
tough (as the author warns the reader) when transistor
and valve equivalent circuits are evolved. Full
understanding of this chapter is not, however, vital at
the elementary stage.
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The application of all the foregoing principles is
demonstrated with stage by stage description of the
various processes involved in a radio communications
system. The principles of cathode ray tubes, television
and radar are also outlined.

The two new chapters provide a sound, concise
introduction to the many other uses of electronics which
stem mainly from pulse switching techniques, as
distinct from the generation, detection, and amplification
of sinusoidal signals. F.E.B.

RADIO VALVE AND TRANSISTOR DATA

Compiled by A. M. Ball

Published by Butterworth & Co. Ltd.

232 pages, 103in x 8Lin. Price £0.75 (15s)
SUBSTANTIALLY revised and added to, this is the ninth

edition of a very popular reference on valve and
semiconductor electrical characteristics.

Additions to the previous contents list are colour
tubes, f.e.t.s, tunnel diodes and i.c.’s, the latter
including both digital and linear references.

Full marks must be given for the choice of a larger
type face in the data presentation. This has meant,
inevitably, some considerable pruning in obsolete device
information, so don’t just throw away that older edition
as it will prove to be a valuable complement.

I suppose that in a work of this nature, errors can
occur, but those that 1 found are inexcusable.

In the Amplifier Triodes section, the headings gm and
ra should be transposed. The data for the PCC89
given in the Mullard Valve Data Book includes the
description “Variable-mu frame-grid double triode”.

In the Integrated Circuits section, the pin layout
diagrams (p.199) do not include identification of mode
connections. If one has to refer to manufacturers’ data
for this, then there was little point in including the
technical data. It should also be made clear which
view is shown in the drawings.

Finally, it would be very much easier to locate
transistor types on the data pages if some semblance of
alphabetical order were adopted. G.G.

BEGINNERS GUIDE TO RADIO Seventh Edition
By Gordon J. King
Published by Newnes-Butterworths
194 pages. Tin x 5in. Price £]

His book is an updated version of an original of

the same title by F. J. Camm, it is not just a rewrite
in parts but a completely new book. The author’s
explanations of the basic principles are excellent and
this book would prove useful to all studying electronics
as well as basic radio.” It is unfortunate that most of
the work is based on valve theory and practice, how-
ever the radio principles are unaffected by this and there
is a useful section on transistor theory and function
and some transistor circuits are given and described in
the text.

Sections 11 and 12 are concerned with “*Disc Record
Players and Radiograms” and *“‘Hi-Fi Reproduction”.
Although these items may szem rather out of context
under the title of this book they are both worthwhile
sections describing the principles involved and giving
block diagrams of the systems.

A selection of circuit symbols is given at the front
of the book together with a brief description of each
and lists of abbreviations and a wavelength/frequency
conversion table are given at the back. Also included
is an index of words and terms described in the text.

M.K.
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LOW COST ELECTRONIC & SCIENTIFIC EQUIPMENT & COMPONENTS

MOTORS
CONTI NUOUS TAPE CASSETTE

Suitable for aleep-
learning, teaching pro-
grammes, programming

machine tools, telephone
answering, etc. Complete
with replay/record head
and separate erase head;
lin tape single track.
8peed 3%in per sec. Length of tape 88it,
but will hold three times this amount,
230V 50Hz supply. £4:50. Post free.

DIGITAL INDICATORS KGM TYPE M3
A neat compact inlicator
providing selective display
0-9. Fig. Ht. 18mm. Panel
mounting. Gmm tubular
midget fange lamps.  Sup-
plied  with 28V bulbs,
Finished matt black ano-
tized. W. lin, H, 2Zin,
Wt. doz. £3-25. Post free.

SINGLE SPEED TAPE DECK

linsingle track on 7in spouls. 1jin per sce.
3 motors. Capstan 240V, others 130V.
Beries operated. Facility for remote con-
trol operation. Record/replay heads with
separate crase head. Ex equipment. Less
apools, Bargain pricc £5:95. P. & I’ Tip.
Buy now while atock exists.

KEYNECTOR
Connects anything
electrical  in  seconds
without plugs or
sockets. No more worries
about dangerous live
wires. Now you can
make electrical connections safely, in
seconds  with the revolutionary new
Keynector. Cuts out plugs, sockets and
saves time. A hundred different uses in
the homie, and & must for the do-it-yourself
enthuslast. Only £2-83 plus P. & P. 23p.
Or send for a Jeaflet.

GRAMPIAN AMPLIFIERS

oB. 50W mains powered,
Audio Power Amplifiers. Only a
few avallable. Selling at well below list
price: £15:50 each. Carriage £2.

200 ohun

TELEPHONE DIALS
Clear Perspex, very good condition.
markings. 75p each. P. & P. 25p.

No

Low TORQUE HYSTERESIS
MOTOR

Extrcme!y quiet
running motor with

high starting torque.

Has many uses such as

chart drives, diaco-
thequc colour wheels,

ete.  1/20 r.p.n., 1/12 rpam.,
120V 50Hz, 1/12, ¢, 1/18, 1/24,
1/20, 1/60, &, 1/16 115, 1 e.p.
21-50 post free.

1 rpan.
240 r.pam,
1., 20 r.p.nl.

SYNCHRONOUS MOTORS

200/250V 50Hz. New condition, ex-equip-
ment. 8.7 1 r.ph. and 1 r.p.m.  Selt
starting, complete with gearing shaft lin
dia., }in long. £1-50.

ELECTRIC CLOCK MOTOR
NEW 200-250V, 30Hz, 2W. Syncironous
induction motor 2 reva, per hour. ofp
shaft, lin dia. :m long. Clockwise rota-
tion. Three-holed mounting at 120° on
2in PCD. Price £1 post free.

GOOD QUALITY
INSTRUMENTS TAKEN
IN PART EXCHANGE
OR PURCHASED

FOR CASH'!
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BRAND NEW CAPACITOR REVERSIBLE
SINGLE PHASE PARYALUX MOTORS

230/250V,

monnting; wt. 6lb.

J0Hz, 2,800 r.
cont. rated; & dla. shaft;
25:75. Post free.

poa; 1/30 hup.
3iin long foot

E.H.T. GENERATOR. BRAND NEW D.C.

CONYERTER MULLARD
Input 12V (.c., 034,

TYPE 1049
Ontput 1,800V

(min.) at Im.A, 2,500V (min.) on no load.

Full spec. and eireuit provided.
L. 5in, W,

module.
. Post free.

late
25

Encapsu-
.13,

21 in,

DELAY LINE LEXOR MDN 2484D

resin  enca

1 module.

Total delay 50nwsec to 10:
109% intervais.

nsec. Tappe(l at

Impedance 73 chma to

10 k Q. 30V wkg. Attenuation 0-5 d B/msec.

"'m x Hn X lin. 21-50,

Yost free,

BATTERY OPERATED TRANSISTOR
TESTER

Battery powered for

Ediswan Type R2285.
D: 2in. £5-50, Post frec.

checking leakage
current and gain of P.N.P.
meter and audio indication.
W,

transistors,
Biemens
7iin, H. 4lin,

MEMORY CORE STONES
42 X 32,2k b
ferrite core store.
Cc/w quantity
OAl0load diodes.
Ideal for building
computer store,
holding informa-
tion, teaching
experiments,
demonstrations, elc
38p.

Price 42:25. P.

« P

NEW ENICRON SHADED POLE MOTORS

240/250V,
Shaft sin dia. x 1}in

20Hz, 2,300 r.p.m.

(no load).

long.  Huitable

record player, blower motor, etc. 88p.
Post free.
NEW FRACTIONAL H.P. CAPACITOR

MAINS MOTORS

230V, 530Hz, 0-65A, 1,".‘0 p., _,800 LA THTTE

Cont. rated. Shaft Jyin,
Circular elaip mounting.

dia, x Jin long.
23-50, Post free.

MEMORY PLANES

Ferrite core memory planes with wired
Ferrite cores. Used for building your
own computer or’ as an interesting
exhibit in the demonstration of a com-
puter, Mounted on plastic material,
frame 5 X 8in.  Consisting of matrices
40 x 25 X 4 cores each one individually

addressable and divided into 2 halves
with independent sense amd inhibit
wires. £68-50. P. & P. Lop.

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER—BRAND NEW

High grade full wave
bridge circuit givex
linear  control  of
light brightness. Tdeat
for eontrolling room
lighting and a.c./d.c.
commutator  motors
fitted to portable
electric hand drills.
conduit box. 240V,
£2:99. T. & P ldp.

Fits standard 2in
30Hz, 400W. Trice

MINJIATURE MOYING COIL
. RELAY SI115
w By Sangamo Weston,
suitable for D.C. circuit.
A high sensitivity relay
more sensitive than the

electromagnetic type.
wog#”  Dingle Coil Resistance
310 micro amps. 3150.

List price £4-:50.  Ownr price £1.15.

6 DIGIT RESETTABLE COUNTER
Totalising 240V 301z, Viewing window
2in X 2Jin. Ex-equipment. Price £2:75.
P. & P. 25p.

6 DIGIT TOTALISING NON-RESETTABLE
COUNTER

Mechanical operation.  Chromium finish.
Length 1lin X {in X {in with viewing
window Jin X 5 in. Ex-equiprient. Price
48p. P. & T. 13p.

AYOMETERS

These well-khown portable test instru-

menls have been overhauled and are

offered complete with leads, crocmdile

clips and prods.
Model D .. 14
Model 46, 47. v 488 L. 218
Model 7 17
Model 7X £19-50
Model 8 .. 228
Model 8X . £33
Model 1IR £20

Model 48A complete wit
plier for 460V and 3600V
for 1204 and 480A. A.C.

former for 20\ and 60A.
47A and 484 are Admiralty

wooden box,
patterns  of
P &P 75p.

the mod

RESET TIMERS — ACRO TIMER BY
N

HAYDO

Synchronous motor driven
manual adjusted delay.
on graduated dial.
contact and drives motor

arm until it actuates the load switch.

I voltage multi-
Current shunts
Current trans-

lu special

el 40. 218-76.

N thner providing
Delay tinie is set

Press button closes

which drives an
The

canr then returns to initial position for

repeat action.

Various ranges availahle.

230V 50Hz. Load contacts 154 230V. 25,

WIDE RANGE OF
PRECISION MULTI-TURN

POTENTIOMETERS IN STOCK
TACHOMETERS
Portable and precision
instruments by Smiths.

Incorporating 4 tnechanically
selected ranges of 500, 1,000

5,000 and 50,000 r.

Within 29, accuracy, supplied

with accessories and carr:
case. A neat and com
instrument. Bargain
£19-50. P. & P. 23p.

p.m.

ying
pact
at

BERKELEY DECIMAL COUNTING

UNIT 0-9

Direct  reading  octal
base plug in unit elec-
tronic  counter. The

number counts received
iy indicated by one of
ton neon Jamps behind
acetate panel. The unit
counts  from 0-9. the
tenth pulse resetting to
zero and simultaneouyly
generating an o/p signal.
Circuitsa can be con-
nected in cascade. Power supply 63V d.c.
Cut on/Cut off 15V, Price £3-50 p. & p. free.

MINIATURE DIGITAL DISPLAY
Operates on a rear
projection 6-3V.
pilot lamp. Charac-
ter gize in high. 0-9
digits with degree.

symbol, e (i),
Dimensions lin
vudc, 3%in  deep,
14%in lngh List
pncc 6 gns. Our

price £2-73.
lin characters 23.
4in characters £9. Post free.

EAC DIGIVISOR Mk. Il DIGITAL
READ-OUT DISPLAY

Uses # scnsitive moving
coil movement to project
digits 0-9 on to & viewing
screen via an optical lens
eystern.  Image height
tin. Lamp 6-3V. Bcnsi
tivity 230 micro-amp
Dimensions L. 4.%in.
H.13 m Price

ELECTRONIC BROKERS LTD.
(Dept. PE), 49.53 PANCRAS RD - LONDON NWI
01-837 7781

Open Mon.—Fri. 9=6 p.m.

TELEX 267307

OYERHAULED AYOMETERS
Models 40, 474, 484, (Moleis
47A and 484 are Admiralty
pattern.)

D.C. volts: 0-12, 1 2, 12, 120,

480, 1,200.

Amps: 0012, 012, 12,

A.C. volts: 120, 480, 1

Amps: 0012, 0-12, 1-2, 12,

Ohma: 1,000, 10,000,

1,000,000 (external voltage wource).
Bensitivity: 1666 Ohmis/Volt, 3333

Ohma/Volt when divided by two button
is ]lre!se\l ou both a.c. and «.c. ranges.
8. P.

7
Complete \ch \um\ge multiplier for 480V
and 3,600V. Current shunts for 120A and
480A. A.C. current transtormer for 20A
and 60 \ In special wooden box. £18.50,
P&

l)ue to rlemaml it may not always he
possible to supply a particular wodel, and
a different type to that ordered may be
dispateher!. These models are electrically
identical.

STOCK CLEARANCE
All items are sold in as seen condition.
CREED MORSE RECEIVERS. Model 7B,
218. Carriage £3
OSCILLOSCOPE 'COSSOR

1035. £10.
Carriage £3.
OSCILLOSCOPE EMI TYPE WM3

PORTABLE. £15. Carriage £2.

VALVE VOLTMETER. Furzehill 37882,
JmV, 5 ranges. £8:50. Post free.
UHF S8IGNAL GENERATOR RCA
710-A, I/P 117V, 60Hz, 50W.  370-360
MHz mo«lulnt . Carrier  (metered)
acaled O/pP. 215, Carriage £1-00.
VALVE VOLTMETER. Marconi TI'428,
a.c.fd.c. » ranges 1-3V. £3. Carriage
£1-50.

WIDE RANGE OSCILLATOR. Dawce
type 400C. 0O 1Hz~-1kHz. O/P control.
C.R.T. monitor. £10. Carriage £2-50,

ONE ONLY- Type 400A. “0Hz-20kHz.
O/P control (metered). 0O/ Z 500, 600,
’000 ohm. £8. Carriage £2-50

VALVE VOLTMETER CT54 MICOVAC.
A.C./D.C. plna ohms. © ranges, 2-4-480V.
lkﬂ—-IOMﬂ in 5 ranges, Probe facility
battery powered.  Very good comlition.

Type

218, Carriage £1.
VOLTMETER “AS NEW". Esx (:PO.
Buperior quality Sin moving coil 200

ohms/volt. A.C./D.C, 0-150V and 0-300'
Mirror scale. Ernest Turner Model 32
teak carrying ease. 10]in x 8lin X {in.
210, Fost free.

MIDGET POWER RELAY OMRON Mk |
230V, 50Hz. IPDT unused. Faulty plating
on frame. § for £1:50. Post free,
NUMICATOR PRICE LIST

End Reading GRIOM/U (Clear)

Quantity Price each (leas base)
1-3 -40
4-10 £1-36
11-25 £1-30
28-100 £21-20
Price Base. DBases 20p each.

8ide Reading
XN3/FA 38m/in Lead {Amber
XNg/ 38m/m Lead  (Red)
XN3A/F 6m/m Lead (Red)
N3A fm/m Lead  (Clear)
XNI1I/F 38m/m Lead  (Red)
XN23/FA  38m/nit Lead  (.Amber)
1-3 2118 each
4-10 £1-10 cach
11-2) £1-05 each
26-100 95p each

All Post Free

NEW LOW INERTIA INTEGRATING
MOTORS
Electro-Methods Modela 901

and Y06PL.

Permanent magnet d.c. motor. High
sensitivity. Ideal for instrument-type
servo-mechanioine, light loads, driving

mechanical counters performing integra-
tion, or as small power generators. Will
operate directly off a photo-cell or thermo-
couple, etc. Nominal typical paraneter.
Starting voltage (no load) 1omV at
0:375mA.  Full load speed 1,845 r.p.m.
(approx.}). Moment of incrtia of armature
1-8g. em/em. Weight of Motor 300g.
(approx.). 218, P. & P. included.

RAPID HEAT SOURCE . . .

T =

/

from brand new Infra Red Tubuler
Quartz Lamps. Idcally suited as heat
source for Drying Ovens, Lyg Uatching,
Incubatory, cte., 240V, 1,440V, 20,000
Anpgstroms. Length  12in X jin  dJia,
Price 75p. TI'. & P. 25p.
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Sinclair Project 60

F'Olec 160

LTI SV

the world’s most advanéed high fidelity modules

Sinclair Project 60 presents high
fidelity in such a way that it meets every
requirement of performance, design,
quality and value and now that the re-
markable phase lock loop stereo FM
tuner is available, it becomes the most
versatile of high fidelity systems. With
Project 60, it is possible to start with a

modest mono record reproducer and
expand it to a sophisticated stereophonic
radio and record reproducing system of
fantastically good quality to hold its own
with any other equipment. no matter how
expensive. Project 60 is a unique high
fidelity module system where compactness

and ease of assembly are combined with

System The Units to use together with Costof Units
Simple battery Z.30 Crystal P.U., 12V battery £4.48
record player volume control
Mains poweredrecord  Z.30, PZ.5 Crystal or ceramic P.U. £9.45
player volume control etc.
204+ 20W.R.M.S. stereo 2 x Z.30s, Stereo 60, Crystal, ceramic or mag. £23.90
amplifier for most needs PZ.6 P.U.. most dynamic
speakers, F.M. tuner etc.
20420W. R.M.S. stereo 2xZ.30s, Stereo 60, High quality ceramic or £26.90
amplifier with high PZ.6 magnetic P.U., F.M. Tuner.
performance spkrs. Tape Deck, etc.
404 40W. R.M.S.de- 2x Z2.50s, Stereo 60 Asfor D £34.88
luxe stereo amplifier PZ.8, mains trsfrmr
Qutdoor P.A. system 2.50 Mic.,upto 4 P.A.speakers £5.48
controls, etc.
Indoor P.A. Z2.50, PZ.8, mains Mic.. guitar, speakers. etc.. £19.43
transformer controls
High pass and low pass ~ A.F.U. C.DorkE £6.98
filters
Radio Stereo F.M. Tuner C,DorE £25.00
340

circuitry that is far in advance of any other
manufacturer 1n the world. Thus it 1s
extraordinarily easy to assemble any
combination of modules using nothing
more complicated than the simplest
of tools. and you certainly do not have
to be experienced to build with complete
confidence. The 48 page manual free
with Project 60 equipment makes every-
thing easy and you can house your
assembly in an existing cabinet, motor
phnth, free standing cabinet or virtually
any arrangement you wish. Once you
have completed your assembly you will
have superlatively good equipment to
give you years of service and enjoyment.
You will have obtained superb value for
money because Project60 isthe bestselling
modular system in Europe and can there-
fore be produced at extremely competitive
prices and with excellent quality control.

Sinclair Radionics Ltd.. London Road. St. Ives,

Huntingdonshire PE17 4HJ.
Tel: St. Ives (048 06) 4311

=sircl=ir-
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Sinclair Project 60

Z2.30 & 2.50
power amplifiers

The Z.30 and Z.50 are of advanced design
using sthcon epitaxial planar transistors to
achieve unsurpassed standards of performance.
Total harmonic distortion 1s an incredibly low
0.02% at full output and all lower outputs.
Whether you use Z.30 or Z.50 amplifiers in your
Project 60 system will depend on personal
preference, but they are the same size and may
be used with other units in the Project 60
range equally well.

SPECIFICATIONS (Z50 units are inter-
changeable with Z.30s in all applications).
Power Outputs

Z.30 15 watts R M.S. into 8 ohms using 35 volts:
20 watts R M S, irto 3 ohms using 30 volts.

Z.50 40 watts R.M S into 3 ohms using 40 volts:
30 watts R.M S. into 8 ohms. using 50 volts.
Frequency response: 30 to 300 000 Hz + 1dB.
Distortion: 002% into 8 ohms.

Signal to noise ratio: better than 70dB un-
weighted.

Input sensitivity: 250mV into 100 Kohms.

For speakers from 3 to 15 ohms impedance.

Size 3y x 2% x 3 1n.

Z.30

Built  tested and guaranteed with circuits and
mnstructions manual

Z.50

Built. tested and guaranteed with circuits and
nstructions manual.

Power Supplv Units

7

Designed specially for use with the Project
60 system of your choice.

Hlustration shows PZ.5 to left and PZ.8 (for use
with Z.50s) to the right. Use PZ.5 for normal
Z.30 assemblies and PZ.6 where a stablised
supply is essential.

PZ-5 30 volts unstabilised £4.98

PZ.6 35 volts stabiised £7.98

PZ-8 45 volts stabilised

(less mains transformer) £7.98

PZ-8 mains transformer £5.98

Guarantee

If within 3 months of purchasing Project ~60
modules directly from us, you are dissatisfied with
them. we will refund your money at once. £ach
module 1s guaranteed to work pe fectly and should
any defect arise in normal use we will service it at
once and without any cost 10 you whaisoever
provided that it 1s returned to us within 2 years of the
purchase date. There will be a small charge for
service thereafter No charge for postage by
surface mail. Air-mail charged at cost.

Practical Electronics  April 1971

Stereo 60
pre-amp/control unit

gees ©06%

Designed for the Project 60 range but suitable
for use with any high quality power amplifier.
Agamn silicon epitaxial planar transistors are
used throughout. achieving a really high
signal-to-noise ratio and excellent tracking
between channels. Input selection is by means
of push buttons and accurate equalisation i1s
provided for all the usual inputs.

SPECIFICATIONS
Input sensitivities: Radio-up to 3mV. Mag. p.u.
3mV:correctto R.LA.A.curve £ 1dB:201025.000 Hz.
Ceramic p.u.—up to 3mV: Aux—up to 3mV.

Output: 250mV

Signal-to-noise ratio: better than 70dB.
Channel matching: within 1dB.

Tone controls: TREBLE 4 15 to —15d8B at
10KHz: BASS + 15 to—15dB at 100Hz.

Front panel: brushed aluminium with black knobs
and controls.

Size: 81 x1ix4ins.
Built, tested

and guaranteed.

Active Filter Unit
P a«§

£9.98

bl

. l o
—

For use between Stereo 60 unit and two Z.30s
or Z.50s, and Is easly mounted. It 1s unigque in
that the cut-off frequencies are continu-
ously variable. and as attenuation in the
rejected band 1s rapid {12dB/octave), there 's
less loss of the wanted signal than has
previously been possible. Amphtude and
phase distortion are neglgible. The AF.U. 1s
suitable for use with any other amplifier system.
Two stages of filtening are incorporated —
rumble (high pass) and scratch (low pass).
Supply voltage — 15 to 35V. Current — 3mA.
H.F. cut-off (-3dB) variable from 28k Hz to
5kHz. L.F cut-off (—3dB) variable from 25Hz
to 100Hz. Distortion at 1kHz (35V. supply)
0.029%, at rated output.
Buil, tested

and guaranteed

£5.98

Stereo\ FM Tuner

firstin the world to use the

phaselock loop principle

Before production of this tuner, the phase lock
loop principle was used for receiving signals
from space craft because of its vastly improved
signal to noise ratio over other systems. Now,
for the first time. the pnnciple has been
applied to an FM tuner with fantastically good
results. Other original features include varicap
diode tuning, printed circuit colls, an I.C. in the
specially designed stereo decoder and squelch
circuit for silent tuning between statons.
Sensitivity 1s such that good reception be-
comes possible n difficult areas. Foreign
stations can be tuned In suitable conditions
and often a few inches of wire are enough
for an aenal. In termsof a high fidelity thus
tuner has a lower level of distortion than any
other tuner we know. Stereo broadcasts are

-received automatically as the tuning control is

rotated. a panel indicator hghttng up as the
stereo signal is tuned in. This tuner can also be
used to advantage with any other high fidelity
system.

SPECIFICATIONS:

Number of transistors: 16 plus 20 in I.C,

Tuning range:87.5t0 108 MHz

Captureratio: 1.5dB

Sensitivity: 2uV for 30dB quieting: 7uV for full
limiting.

Squelch level:20uV.

A.F.C.range: £+200KHz

Signal to noiseratio: >65dB

Audio frequency response:
(£1dB)

Total harmonic distortion: 0.15% for 30%
modulation

Stereo decoder operating level: 2.V

Pilot tone suppression: 30dB

Cross talk:40dB

1.F. frequency: 10.7 MHz

Output voltage: 2 x150mV R.M.S.

Aerial Impedance: 75 Ohms

Indicators: Mains on: Stereo on; tuning indicator

Operating voltage:25-30VDC

Size:3.6x 1.6 x8.15 inches: 91.5 x 40 x 207 mm

10Hz—15KHz

Price: £25 built and tested. Post free

To: SINCLAIR RADIONICS LTO LONOON ROAD ST. IVES HUNTINGOONSHIRE PE17 4HJ

Please send

Name

Address

f;r which | enclose cash/cheque/money order.




Sinclair

The world’s most advanced high
fidelity amplifier
This 1s the world’s first monolithic integrated
circuit high fidelity power amplifier and pre-
amplifier. The circuit itself is a chip of silicon
only a twentieth of an inch square by one
hundredth of an inch thick, having 6 watts
RMS output (10 watts peak). It contains 13
transistors (including two power types), 2
diodes, 1 zener diode and 18 resistors, and is
encapsulated in a solid plastic package which
holds the metal heat sink and connecting pins.
This exciting device is more rugged and has
considerable performance advantages. in-
cluding complete freedom from thermal
runaway and a very low level of distortion.
The IC10 is primarily intended as a full
performance high fidelity power and pre-
amplifier, for which application 1t only
requires the addition of such components as
tone and volume controls and a battery or
mains power supply. 1t may also be used in
other applications including car radios.
electronic organs, servo amplifiers (it 1s dc
coupled throughout) etc.

Circuit Description

The first three transistors are used in the
pre-amp and the remaining 10 1n the power
amplfier. Class AB output 1s used with
closely controlled quiescent current which s
independent of temperature. There 1s generous
negative feedback round both sections and
the amplifier 1s completely free from crossover
distortion at all supply voltages. making
battery operation eminently satisfactory.
Each 1C10 1s sold with a comprehensive
manual giving circut and winng diagrams for
a large number of applications in addition to
high fidelity. These include oscillators. etc.
The pre-amp section can be used as an RF or
IF, amplifier without any additional transistors.
Specifications:

Qutput: 10 watts peak, 5 watts RMS continuous
Frequency response: 5Hz to 100kHz 1+ dB.

Total harmonic distortion: Less than 1% at full
output.

Load impedance: 3to 15 ohms.

Power gain: 110 dB (100.000.000,000 tmes)
total.

Supply voltage : 8 10 18 volts. (A Sinclar power
unit, PZ.7 15 available for mains operation).

Size: 1 x 0.4 x 0 2 in plus heat sink and tags.
Sensitivity 5 mV.

input impedance: Adjustable externally up to
2.5 Mohms.

Price (with manual)' 59/6 (£2.974) post free.

High fidelity loudspeaker

The Q16 employs the well proven acoustic
principles spectally developed by Sinclair in
which a special driver assembly is meticulously
matched to the characternstics of the uniguely
designed cabinet. In reviewing this exclusive
Sinclair design, technical journals have justly
compared the Q16 with much more expensive
loudspeakers. Its shape enables the Q16 to be
positioned and matched to i1ts environment to
much better effect than Is the case with
conventionally styled enclosures. A sohd teak
surround with a special ali-over cellular foam
front 1s used as much for appearance as Its
ability to pass all audio frequencies.

This  elegantly designed skelf mounting
speaker brings genuine high fidelity within
reach of every music lover.

Specifications:

Construction: Special sealed seamiess sound or
pressure chamber with internai baffle.

Loading: up to 14 watts TMS.

Input impedance : 8 ohms.

Frequency response: From 60 to 16.000 Hz,
confirmed by independently plotfed B and K curve.
Driver unit: Special high comphance unit having
massive teramic magnet of 11,000 gauss, aluminium
speech coll and a special cone suspension for
excellent transient response.

Size and styling: 9% in square on face x 4} in. deep
with neat pedestal base. Black all-over cellular foam
front with naturai solid teak surround.

Price £8.19.6. (£8.974).

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

for which | enclose cash/cheque/money order.

Name

Address

PE.4

342

SAMIANGD ¥E 3IDOVYNRAY

Britain’s smallestradio

Considerably smaller than an ordinary box of
matches, this is a multi-stage AM receiver
brilliantly designed to provide. remarkable
standards of selectvity. power and quality for
its size. Powerful AGC counteracts fading
from distant stations: bandspread at higher
frequencies makes reception of Radio 1 easy.
The plug-in magnetic earpiece provided
matches the Micromatic’s output to give
wonderful standards of reproduction. Every-
thing including the special ferrite rod aerial and
batteries I1s contained within the minute and
attractively designed case. Whether you build
a Micromatic kit or buy this amazing receiver
ready built and tested, you will find 1t as easy
to take with you as your wrist watch, and
dependable under the severest listening
conditions.

Spaecifications:

Size: 36 x 33 x 13 mm (14/s x 13/10 x 4 1n.)
Weight : including batteries, 28.4 gm (1 oz.).
Case : Black plastic with anodised aluminium front
panel and spun alummmium dial.

Tuning: medum wave band with bandspread at
higher frequencies, (650 to 1,600 Hz).

Earpiece: Magnetic type.

On/off switching: By inserting and withdrawing
earpiece pfug.

Kit in pack with earpiece. case, instructions and
solder 49 /6 (£2 474).

Ready built, tested and guaranteed, with earpiece
59/6 (£2.974).

Two Mallory Mercury beatieries type RME75
required. From radio shops, chemists, etc.

Sinclair Radionics Ltd., London Road
St. Ives, Huntingdonshire PE17 4HJ.
Tel: St. lves (046 06) 4311

| — | [ — || g

Practical Electronics  April 1971




‘... able to understand the hasic facts . . " )
... This is the first time | have been able to understand the basic

facts . . . L.P., Edenbridge.

.. these manuals are my biggest asset . ..
... 1 am delighted to 1ell you that these manuals are my biggest
shall never part with . . . §.4.,

asset, i possession that |
Davenport.

. they live up 1o vour publicity in every way . .
... 1T am pleased to write und say that your manuals live up to
your publicity in every way . .

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 1!

BASIC

standingly successful

type drawing.

The series will be of
exceptional value in
training mechanics and
technicians in Elec- .
tricity, Radio and
Electronics. .

WHAT READERS SAY B

£5°40.

Signature

NAME

L.D.N., Liverpool.

You’ll find it casy to learn with this out-
NEW PICTORIAL
METHOD-—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by *an accurate, cartoon-
The books are based on

L RN R YR ERARITRARNN AN B
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
n good condition within 7 days or send the following amounts. C
ELECTRICITY £4°50.
4 fortnightly payments of £x1_each (Total £5). BASIC ELECTRONICS
Cash Price or Down Payment of £1 followed by 5 fortnightly pay-
This offer applies to UNITED KINGDOM

ments of £1 each (Total £6). [ 3
ONLY. Overseas customers cash with order, prices as above.

The New Picture-Book’way of leari ng
ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

the latest research into simplified learning

techniques. This

over these subjects.
TO TRY IT,

Cash Price on Down

Prices include Postage and

BLOCK LETTERS

FULL POSTAL
ADDRESS ...

has proved that the

PICTORIAL APPROACH 1o learning is the
quickest and soundest way of gaining mastery

IS TO

PROVE IT

BASI
Payment of £x followed by

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY D BASIC ELECTRONICS D

Packing.

5 transistor amplifier complete
with volume control, is suitable

for 9V d.c. and a.c. supplies
Will give about 1W at 8 ohmn
output.

With high 1MP input this amplifier
will work as a reeord player,
baby alarm, etc., amplifier.

LOW VOLTAGE AMPLIFIER ¥\ oulyat

plus 12ip
P& P.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel:
Each channel has its own sensitivity
control. Just connect the input of this
unit to the Joudspeaker terminals of an
amplifier, amd connect thrce 250V up to
G00W lanips to the output terminals
of the unit, and you produce a fas
sound-Jight display.
£18-50plus37ip P. & P.
It you require nore information pleage send 8.A.E.

£1-75 , Y}‘«i

CRESCENT ..., .

ACOS STETHOSET.
Ideal for private listening on radio and tape recorder.
These stethoseta are made to very high standards, they are used but in good condition
and are all guaranteed.

Well below original Price at 30p plus 7}p P. & P.

MAIL ORDER

11 & 40 MAYES ROAD, LONDON N22 6T1 sss 300

Bass - Middle- - Treble.

ete,

ting

(All  guaranteed)

Two teak tinish shelves
(overall size: 250
hi fi equipment:
The perfeet
audio and  equipment.
mounting.

£250 plus 371p P, & P.

SHELF UNIT

on a black frame

200 ohm d.c, Res. stethoset complete with 5t of wire.

10W 13inx8in two 2:2}n
tweeters and cross-over. All wired
and ready for use. This ever-

popular 450 in 3-8-13 ohm imp.
£325 plue 37}p P. & P. each.

28in < 28in < 12in).  Ideal for
amplitiers, speaker cabineta.
answer for housing unit
This unit is wall

EMI
10 watts.

LOUDSPEAKER 150
13 <8 base unit. Plus
a flared centre cone. Designed to
handle the hjgher {frequencies.
Please state imp required. 3.8.1560 .
A bargain at £2.80 plus 37ip
P. & P. each.

BATTERY
ELIMINATOR

Plug vour Trausistor
Radio, Amplifier, Cas-

CRESCENT CASSETTES

Top quality cassettes at unbeatable prices (complete

Q=
=
— with standard storage case): CH0 37}p, (90 621p,

> C120 874p plus 5p P. & P.

sette, etc.,into the a.¢.
mainsthrough this compact elimin-
ator. 2}in" . 2in: 3in approx. 4}V
£1.50.6v £1.50,9v £1.50,71v
complete with cable and plug for
Philips Cassette.

£2 pius Tip

P. & P.each.

HIGH QUALITY IMPORTED HEADPHONES !
1,000 Q per phone 80p TTC J
2,000 2 per phone . 87ip  G1105 9
Plus 10p P. & P. per pair.

BRIGHTNESS CONTROL
Full control over 300 watis of
incandescent lighting. Thyristor
light dimmer mounted on a stan-
dard switch block
ready to fit into a
MK. Box. Enjoy
the pleasure of
having the precise
amount of light you
require at any time.
* Our Price £2.78

plus 5p PP. & P. each.

STEREO HEADSET
8 ohin impedance, complete with plug and 5ft
lead. A very comfortable phone set. Listen to
stereo without noise interrupting the pleasure.
Wonderful vatue. £2-50 plus 10p P. & P.
STEREO JUNCTION BOX
For stereo amplifiers without atereo jack socket.
£|~25 plus 7jp P. & P.

MAINS KEYNECTOR
P

Keynector vonnects ~
any Eleetrica! / T
Equipment to /

the mains by /
supply in |

seconds. Tdeal M e
for bench, e
garage, demonstrations, etc.

Multi connections can he made
(max. Joad 13A fused).

ONLY £2:32¢

I. & P. Free on this item.

BARGAIN BOARDS
¥

v b JI
= =
s

least 4

Componenta
galore for the
experimenter.

Ex computer
boards  with:
Resistors, Cap-
scitors and
useful Transistors—at
transistors per board.

BARGAIN PRICE 30p per board

3 BOARDS 21-20. P. & P. Free
on this item.

CHROME TV STAND

Y8in 8iin . 16in

stand would inake an ideal base for a coffee table and

is a bargain at:

high. This modern design TV

£ I '62% plus 25p P. & P.

WE HOLD THE LARGEST STOCK OF RETAIL
COMPONENTS IN LONDON — SEND S.A.E.
FOR FREE LISTS

Our new shop
now open at

13 SOUTH MALL,

carries our cotplete stock of
electronic components and hi-fi

EDMONTON, N.9
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¢/Np Components NEW! SN74N SERIES TTL LOGIC

85Y29 NKT80214 75 RESISTORS .
BOY9SA NKTB0215 75 Carvon Fiim & 8 § Wate 5% NOW FROM LS.T. - FULL SPECIFICATION TEXAS INDUSTRIAL
BYI00 NKT80216 75 2 Np each INTEGRATED CIRCUITS AT ECONOMY PRICES
B:X:g Packs of 10 (of one value/wattage)
7y

Sén gA?O 15 Np per pack SNT400N  Quad 2-input NAND gate

SNZ40IN  Quad 2-nout NAND yate open collector
BYZ!3 OA47 SN740IN  Quad 2-input NOR gate
BZ Y88 Serres OAT0 PRESETS 13 ¢

SNT40IN Quid Z-input NOR ate open callector
33Ve30Y 15 OAT3 R 7PeOBlY L SNTS04N  Mex lovercer

OA79 Standard size 7 Np SNTAION  Triple 3-oput NAND pate

DI3TY 45 -OA8I Sub~mmu(::re f:v SNZAIIN  Schmude Teigper
MES20 75 ABS et adle SN7420N  Dual 4-10put NAND &
o vertical or horzantal mounting) | INToon  Bper AND paie
M8} 125 Usual values 100 ohms to 5 Mey. §N7440N  Dual 4-input NAND Buffer
M 450 1.00 SN7442N  BCD to decimal decoder TTL output

SNTASON  Expandable Dual 2 wide 2-inpu
Miag1 135 POTENTIOMETERS *pandible By O ND-OR-INVERT ate
MPF102 43 Log or Lin Less switch SNT4SIN  Ewpandable 4-wide 2-imput AND-OR-INVERT gate
MPF103 7 Log or Lin DP switch SN7460N  Dual 4-input eapander
MPF104 k) Log or Lin Stereo L/S - SN7470N  J-K Fup-flop
MPF10S 40 2 SNT4TIN  |-K Master-Slave Fiip-flop

Values. 5k. 10k. 25k. 50k
B e (e Bl SN74TIN  Duai |-K Master-Slave Flip-fiop

250k, 500k, 1 Meg. 2 Meg SN747AN  Duil Dotype Edge Triggered Flip-fiop
SNTATSN  Quadruple Bistable Latch Y

37 SNT4TeN Dual |-K Master-Slave Flip-fiop with Proser & Clear 55
NKI26 CAPACITORS SNT4BIN Four-bit Binary Full-Adder A5 D ain

NKT1128 15 Muilard Mimature Electrolytic

SN7490N  Decade Counter
NKTI35 26 C Volt Wkg - C426 Series l GN7M5IN  Diesde by 12 Counter aw 0o 87
NKT137 3 8N, SN749IN  Four-bit Binary Connter
NKT210 5 SNT414IN - BCD to decimal Decoder/Driver 045 030 5
NKT2i! 25 Replaces the obsolere SN7441AN )

49 50-59

NKT!24 30
NKTi28 40

NKT212 25 MIX PRICES: Devices may be mixed to qualify for quantity price
zt}’%:i g Largec quantities - prices on apphication

NKT215 . 21 .
NKT216 46 LINEAR ANO DIGITAL 1/C's

NKT217 50
NKT218 15 R.C.A. FAIRCHILD

NKT219 25 CAJ04 4

NKT223 7 CAJ005 - L1500

NKT224 25 2N2369 AN

NKT225 . 11 ; ca3on No o

NKT229 29 IN2IE9A CAOI4 = Devicés may be mined to quiiify for quantity price
NKT237 3y 2IN2646 32 4] GE (USA)

NKT238 19 IN2904 0 5 I

NKT239 23 2N2904A - B
NKT240 20 2N2905 i PAYT
NKT241 n 2N2905A Mfd Mfd 75 PA24E =
NKT242 15 2IN2906 g PA424  Zero Volt Switch
NKT243 2IN2906A 7 MISCELLANEOUS

2IN2926. all CA3052
NKT244 colours — lfcmouv ;(:‘;‘h;?: 0 Watt Hybrid IC Amp
NKT245 2N3053 OP-AMPS ! ¢ SL403A  Plessey New Dn\(n -
NKT26! 2IN3054 3
NKT262 2AN305S . 24 Np L;I709hc - 40 Np MULLARD
NKT264 IN3702 P L, ,L,,.,',‘ G TAAZ6} Lincar Amp -
NKT21 2IN3703 Mullard Electrolynuc - C437 Series LM74ICN 9SNp TAA29}  General Pungose Amp
zig;} < s %z;;g; Mid. Volt Wkg Lequiv SNnmn TAAIN0 Z‘é?’ii’ﬁ,’“’;‘“,”f
250 I 9 N| PCI006/) IC R, r
NKT275 OCP71/M IN3706 400 12 N: Maltimeter  Sensi- TAD1IO  AM/fM Receiver
NKT279A . INI707 €40 15 Np user packsged cir
NKT251 29  ORPI2 IN3708 Yooo 1 K i T
NKT302 ORP&0 IN3709 160 9Np ecesoney
NKT304 ORPE1 IN3710 250
NKT351 P34gA N3N 400
NKT40I ST140 IN3819 640 ULTRASONIC TRANSDUCERS
NKT402 STI41 3820 Y00 L Onernte ¢ 40ke/s Can be wsed for
NKT403 0716 IN3B26 160 R el O e ot
NK T404 TIP31A Type 1404 trantducers can transmit and receive
NKT405 TIP3ZA 2IN4058 250 FREE: With each pair our complete teansmicter
NKT408 TR 2N4060 400 18 Np and receiver circunt PRICE £590 Pair
NKT420 J 2N4081 Mullard Sub-Miniature Ceramic (Sold only n pairs
NKT451 27X 108 2N4062 Plate - C333 Series
NKT452 2TX300 2N4284 63 volt working Range 18pf to
g p!
NKT453 ZTX302 N4287 220pt (usual pref values)
NKT603F %;383 2N4289 Packs of 6 (any values) - 30Np
4
NKTe13F Than e 00113 e sk compound — Scons greme
b DDI70  Bargain pack of five | Wate Zeaer diodes
NKT676F 2320 INI28 NEONS \
ZTX DDI75 4 pieces 100 PRY Rectifiers S00mA c
B LK Miniature neon bulbs: 06mA 6Svac [l DOI76 2 pieces 200 PRV Recufiers $00mA - -
NKT677F 2TX500 INj4l
17 ZTXS01 INIS2 90vdc Pack of S for 30Np DDI77 2 pieces 400 PRV Rectifiers SOOMA -
NK'{, 13 ZTX502 0250 Panel ncon indicators, mains volt- DD180  Bargain Tranuiseor pack 2 AF - RF
NKT;y Z7TX503 :o}og age. Red lenses - round. square or DDI8s  Assortment of RF audio & power transistor solar cel & diode
ztrn; ZTX504 40310 arrow-shaped faces Each 20 Np DDI%0  Pack of 4 assorted solar cells o =
NKT773 IN34A 0312 EPSOA  Sofar motor (operates from S4M)
< . SIM Siicon Solar cell 10-16mA
CCIE o0 veosoarn LS G
NKTION 19 INELa 01 ' Bap | o e
m:;:g;?g :ﬁgﬁ 40486 19 Np CS$120  Cadmuum Sulphide photoconductive cell -
NKT20329/ IN4001 40407
001 1N4002 40408
NKT80111 tN4003 40409 g
NKTBO0I12 1N4004 40468A x 175" x R
NKT80113 1.00  IN4005 40600 Spot face cutcers - 38 TRiAC
:E;gg%:{ ;i :z:%? :828{ RmenerJrackloiiolicg?) NP INSTS6  25A (RMS) 400 PIV TO-S Mod
Bargain Pack. 36 square inches of 0486 ¢ Amp (RMS) 00 PIV TOS Mad
NKT80213 75 IN4148 40603 various sizes. 15" &for | SONp 40430 § Amp (msi 20 piv TO88
40432 6 Amp (RMS (v 75 Amb ) 400 PIV
40512 22 Amp (RMS (@ 25 Amb } 400 PIV'
HEATSINKS “These types have integral wriggering
. T0-5 (Clip-on) pack of 4 for 15 Np 4057 ISA (RMS) 400 PIV TO 66 -
TERMS: Cash with order please. Postage & packing o SC1468 10 Amp 200 FIV Plasuic Flace
10Np Inland, 25Np Europe. 60Np elsewhere. All goods ZL’:‘,::?K type for 2 x TO.);;.:, SC146D lg A:: 400 PIV P::::.: r:::::::
guaranteed. ALL ORDERS DESPATCHED WITHIN ONE FINNED ¢ deilled ¢ . P sT? Bu-lateral avalanche trigger diode
WORKING DAY OF RECEIPT. 1971 Retail Catalogue o 32 B0 CLEECE W (s
now avaiable. 5Np stamp for postage appreciated. P P

Preams

Only part of the International Rectifier “Diamond Line” range are listed

Send far f-ee catalogue or ask your local component stackist

BOOKS ZENER DIODES THYRISTORS

GE Tranustor Manual {147 00mW 10% GLASS CASE TEXAS Mic | CRI/OSIC | Amp 50 PIV TOS 40 Np
R C A. Transistor Manual £1.40 152036 3.6 voit g2voie | CRI/40IC 1 Amp 400 PiV TO.5 SONp
Designers' Guide to British Tran. ysrio iovo | INISIS 5 Amp 400 PIV TO &6 €1.09
ELECTRONIC I- sistors (data book ) £125 b Nvoie | 40739 10 Amp 40C PIV Stud Mrg €165
12 volt
COMPONENTS R.C.A Hobby Circuits Manual £1.40 o
110 Semiconductor Projects 18 volt
MAIL ORDER DEPT. (PE) 7 Drode H d(Mars(on);I 25 2 volt | ENCAPSULATED BRIOGES
encr Drode Handbook 152075 75 volt 30 voit
7 COPTFOLD ROAD Photecell & Soarcell P 134 Vo 2599 Tk 0090 | rgeNe Curem amgors

BRENTWOOD. Handbook 84 Np WO | Amp
ESSEX Thyristor ($.C.R.) Handbook €1.00

Visitors welcome at our new retal shop - same address

344 Practical Electronics  April 1971



HARVERSONIC SUPER SOUND
10 |- 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER

OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EASY (ON-
STRUCTION

A really first-class Hi-Fi 8tereo Amplifier Kit. Uses
14 transistora including Silicon Transistors in the first
five stages on cach channel resulting in even lower noise
level with improved sensitivity. fntegrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakera from 5 to 13 ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready diilled printed circuit board, attractive
front panel, knohs, wire, solder, nuts, holta—no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of. DBrief
specification: Power output 14W r.u.s. per channel into
5 ohms. Frequency response --3JdB 12-30,000Hz.
Henaitivity better than 80iVinto 1M Q. Fullpower bani-
width -+ 3dB 12-15,000Hz. Bass hoost approx. to - 12dB,
Treblg cut approx. to —16dB.- Negative feedback 1848
over niain amp. Power requirements 33V at 1-0 amp.
Overall size—12" wide 8% deep © 22" high.
Fully detailed 7-page construction manual and parts list
{free with kit or send 1Rp plus large 8. A.E.
PRICES AMPLIFIER KIT, £10-50 P.
POWER PACK KIT, £3 P. &P
CABINET, P. & P.25p.
(Post Free if all units purchased at same time). Full after
aales merviee. Also available ready built anil tested,
220-50. Post Free.
Note: The above amplifier is auitable for feeding two
nmono sources into inpuls (e.y. mike, vadio, twin record
decks, ete.) and will then prorvide wizing and fading
Jacilities for medirm potwered Hi-Fi Discotheque use, ete.

FANTASTIC ‘POLY PLANAR’ WAFER-TYPE, WIDE
RANGE ELECTRQ-DYNAMIC SPEAKER

Bize only 113" - 14}1” - 14, " deep. Weight only 19 ozs.
Can replace cone speakers in any application and is
particularly useful for those with limited space. Extremely
rugged and shockproof. Operating temperature —20°F
to +175°F. Power handling 10 watts rms (20 watts
peak). Impedance 8 ohm only. Response 40 Hz—20 KHz.
Can be mounted on ceilings, walls, doors, under tables,
etc, and used with or without baffle. Bend S.A.E. for full
details. Only £5-75 each. P. & P. 23p.

c P. 1op.
p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front, Size 16}in high
<10%in widex §1" deep. Fitted with EM.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm jmpedance,

Our Price £8:40 (... s,

Also available in 8 ohm with EMI 13in X 8in. bass
speaker with parasitic tweeter. $6-50. Carr. 50p.

LOUDSPEAKER BARGAINS

3in 4 ohm §0p. P. & P. 13p. 5in 3 ohm 80p, P. & P. 15p.
7 X 4in 3 ohm £1-08, P. & P. 20p. 10 x 6in 3 or 15 chm
£190, P. & P. 30p, E.M.1. 8X5in 3 ohm with high flux
magnet £1-62, P. & P. 20p. E.M.I. 13} X 8in 3 ohm with
high flux ceramic magnet 22-10 (15 ohm £2:25). P. & P,
30p. E.M.I. 13x8in, 3 or § or 15 ohm with two inbuilt
tweeters and crossover network £4-20, P, & P. 30p. E.M.I.
13" 8" twin cone (parastatic tweeter) 8 ohm £2-25.
P. & P. 30p.
BRAND NEW. i2in 15w H/D Speakers, 3 or 13 ohm.
Current production by well-known British maker, Now
with Hiflux ceramlc ferrobar magnet assembly £5-50,
P. & P.38p. Guitar models: 25w £8-50. 35w 2850,
EMI 3(in HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 15 ohm 98p each.
P. & P.13p.

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, £1-88.P. & P. 30p.
35 OHM SPEAKERS. 3in 70p.P. & P. 13p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms, PRICE £295, P. & P. 13p.

Using heavy
duty fully
isolated
mains trans-
Ioll'iner with
7 fu wave
> ‘@ rectification
m))’ giviog  ade.
B, quate smoothing
with negligible bum.
ve line up:—2x
ECL88 Triode Pentodes.
1% EZ80 as full wave rectifier. ' Two dual potentiometers
are provided for bass and treble control, giving bass and
treble booat and cut. A dual volume control is used.
Balance of the left and rigbt hand channels can be
adjusted by means of a aseparate "*balance’’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
‘mately 300m/v for full peak output of 4 watts per channel
(8 watts miono), Into 3 ohm speakers. Full negative
feedback in a carefully caleulated circuit, allows high
volume levels to be used with negligible distortion.
Bupplied completc with knobs, chassis size 11in. w X 4in. x.
Overall height including valves 5in. Ready bullt and
tested to a high standard. Price £8-92. P. & P. 40p.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.8.R. C109/A21 4-SPEED AUTOCHANGER.
With latest mono eompatible cartridge £6-97. Carr. 33p.
With stereo cartridge £7-97. Carr. 33p.
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. 88-75 complete. P. & P. 43p.
LATEST GARRARD MODELS. All types available 1025,
2025, 8P25, 3000, AT6), etc. 8.A.E. for Latest Prices!
PLINTH UNITS cut out for (iarrard Models 1025, 2025,
2000, 3000, 3500, etc. With rigid transparent plastle
cover. Special design enables above models to be used
with cover in position. Also sultable for housing AT60
and 8P23. OUR PRICE 8575 complete. P, & P, 43p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 1§ x1} % Jin.
Brand new — complete with instructions. Price
88p. P.& P 13p.

BRAND NEW EM]. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mono t/o stylus and eartrldge
for LP/78, ONLY £1. P. & P. 8p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transtormer, ECC83, EL84,
and rectifier. Reparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in, w. x 3d. . 6h. Ready built and tested.
PRICAE 2878. P. & P. 30p. ALSO AVAILABLE

MAGNAVOX DESK TYPE MOVING COIL MICROPHOXE.
Mecdium impedance. Brand New—S8pecial Price £2-10,
P. & P. 10p.

SINGLE HEADPHONE.
Approx. 200 ohm, £5p,
CRYSTAL MIKES. High imp. for desk or hand use.
High sensitivity, 98p. P. & P. Rp.

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE £1-05. P. & P. 8p.

HIGH IMPEDANCE DYNAMIC STICK MIKES.
sensjtivity. £1-98. P. & P.13p.

With aluminimin  headband.
P. 8p.

High

on board with output transformer and speaker
ready to fit into cabinet below. PRICE 2488, P. & P,
38p.

DE LUXE QUALITY PORTABLE R/P CABINET MK 11
Uncut motor board size 14} x 12In., clearance 2in. below,
Gtin. above, Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P2j). 8ize 18x15x8M. PRICE 2898, P. & P. 48p,

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
1 amplifier

PIANO KEY TYPE SWITCHES. 8 press buttons plus
1 cancel button. Each of the 8 sectiona contains 6 8.P.C.0.
{total 40 s.p.c.0.). Brand new—limited quantity only.
Original manufacturing cost £1.37:. OUR PRICE 75p.
P. & P. 13p (3 or more post free).

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
3:1 integral slow motion. Suitable for nominal 470 ke/fs.
LF. Bizeapprox.2 x 1 X }in. Only43p. P.& P.13p.

HONEYWELL MICROSWITCHES 8/P. C/0. Push-button
action. Rating 230v. AC at 13 amps. Size APpProx.
1%in. x %in. X jin. 25p each. P. & P. 5p (6 or more
post free).

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass, Extends from 8in. to approx. 2 Maximum
diameter lin. 26p each. P..& P. jp.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-3-10-15-20-25-30-33-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps

full wave. 8ize 3inl.  31inW x 3inD. Price £1-75,
P.& P. 30p.
MAINS TRANSFORMER. YFor transistor power supplies,

Pri. 200/240V. 8ec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240V, 8ec. 12-0-12 at 1 amp. 88p. P. & P. 13p.
Pri. 200/240V. 8ec. 10-0-10 at 2 amp. £1-38. P. & P. 18p.
Tapped Primary 200-220-240V. Sec. 21-3V at 300mA,
83p. P. & P. 13p.

BATTERY CHARGER TRANSFORMERS. 200/240V.
input. Nominal output for 6 or 12V, batteries 3 amps.
Blze approx, 3 X 2} x 2lin. Brand New. Price £1-05,
P. & P. 25p.

with an output of
14 watts from 2
EL84s in pugh-pull.
Super reproduction
of both music and
speech, with negli-
gible hum, Separate
inputs for mike and
gram aliow records
and announcements
to follow each other. U
Fully ehrouded section wound output transformer to
mateh 3-150 speaker and 2 independent volume controls,
and separate basa and treble coutrols are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction booklet 18p (Free with
parts). All parts sold separately, ONLY £7:87, P. & P. 43p.
Also available ready built and tested complete with std.
input sockete, £29-97. P. & P. 43p.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched pair) 75p; V15/10p, 80p; OC71 25p; OC76 30p;
AF117 18p; 2G339 (NPN) 15p.

Set of Mullard 6 transistors OC44, 2—0C45, ACI28D,
matched pair ACI28 £1-25; ORPI2 Cadmium Sulphide
Cell 53p.  All post free.

VERY POWERFUL COMPACT MOTOR
For 12v. D.C. operation. Off load consumption approx.
100mA, Totally enclosed. Quiet in operation with high
starting torque. Overall size approx. 11°L x 1}” dia.
Free shaft " dia. x 1”L. Tileal for Model Makera, ete.
ONLY 88p each. P. & P. 5p.
3 or more post free (A few Gv. versions also available).

HIGH GRADE COPPER LAMINATE BOARDS
8x6x jin. FIVE for50p. P. & P. 10p.

| 8tereo LP. ONLY £3. P. & P. 10

LATEST ACOS GP91/18C Mono Compatible Cariridge with
t/o stylus for LP/EP{78. Universal mounting Dracket.
21-50. P. & 1%, 8p.

ACO8 HI-@ Single sided mono ecartridge for LP & EP.
ONLY 50p. Post Free.

SONOTONE 8TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Sterco LP and Sapphire 78. ONLY
2250, P. & P. 10p. 2

Also available fitted with twin Diamond T/O stylus for

10p.

LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Btereo/78. £1-63, P. & P, 10p.

LATEST ROKETTE T/0 Mono Compatible Cariridge for
EP/LP/78 mono or stereo records on mono equipment.,
£1-50. P. & P.10p.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT S
AMPLIFIER KIT
Type TAL
Peak out-
putin cxcess
of 1} watts.
stan-
dard British
components.
B on b
printed clrcuit panel size 6 < 3in.
Generous gize Driver and Output Transformers. Qutpat
transformer tapped for 3 ohin and 15 ohm speakers.
Transistors (GET114 or 81 Mullard AC 128D and matched
pair of AC128 o/p}. 9 volt opcration. Everythiog supplied,
wire, battery clips, solder, etc. Comprchensive easy to

follow instructions and circuit diagram 13p (Free with
Kit).
P, & P. 15p.
15p.

1AL PRICE £2-48.

All parts sold separately.
P.& P.

Also ready built and tested, £2-75.

3-VALVE AUDIQ

AMPLIFIER HA34 MK II
Designed for Hi-Fi reprodue-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7}in w..:4in. d, x
41in, h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trana-
former matched for 3 ohm
speaker. Separate voJume control and now with inproved
wide range tone eontrols giviog bass and treble lift and
cut. Negative feedback line. Output 4! watts. Front
panel can be detached and leads extended for remote
mounting of controle. Complete with knobs, valves, etc.,
wired and tested for only £4-75. P. & P, 30p.

HSL “FOUR" AMPLIFIER KIT, Similar in appearance to
HA34 above but employe entirely different and advanced
circuitry. Complete set of parts, etc, 23-98. P. & P, 30p.

e ———————————————————————————
HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECLB2 trlode
pentode valve as audio amplifier and power output stage,
Impedance 3 ohms. QOutput approx. 3-3 watts. Volume
and tone controls. Chassia size only 7in. wide % 3in. deep x
8in. high overall. AC maing 200/240V ., Supplied absoiutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.

UR ROCK BOTTOM £2.75 P.a%pl’.

Open 9-5.3¢ Monday
to Saturday
Early closing Wed. 1 p.m.

A few minules from South Wimbledon
Tubs Siation

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Ter. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHAR

gABGAIl PRICE
(Please write clearly)

PLEASE NOTE: P. & P.CHARGES
QUOTED APPLY TO U.K, ONLY,
P. & P, ON QOVERSEAS ORDERS
GED EXTRA.
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BI-PAK=LOW COST 1.C’s

NOW LOWER THAN EVER PRICES—GREATER RANGE

BI-PAK Semiconductors offer you the largest and most popular
range of 1.C's available at these EXCLUSIVE LOW PRICES. TTL
Digital 74N Series fully coded, brand new. Dual in-line plastic
14 and 16 pin packages.

i,

BI-PAK Price and qty. prices
Order No. Similar Types to:—Description 1-24 25-99 100 up
2p 2p P

BP00 = 7400 Quadruple 2-input NAND gate . 023 0-20 0-15
BP01 = 7401 Quadruple 2-input positive NAND

gate (with open collector output). . 0-23 0-20 0-18
BP02 = 7402 Quadruple 2-input positive NOR

gates . . 023 0-20 015

BP03 = 7403 Quadruple 2-input positive NAND

gates (with open-collector output) 0-23 0-20 015
7404 Hex Inverters .. o o : &
Triple 3-input positive NAND gates. . 0-23 020 015
Dual 4-input Bchmitt trigger. . . 0-35 0-32 0-29
Dual 4-input positive NAND gates .. 023 0-20 0-15
8-input positive NAND gates v
Dual 4-input positive NAND buffers  0-23 0-20 0-15
BCD to decimal nixie driver . . 5 0-87 077 0-87

BCD to decitnal decoder (4-10 lines,
1 of 10) 0-87 0-77 0-87

BCD-seven-segment decoder/drivers
(15V outputs) .. . .
Expandable dual 2.input and-or-
invert gt o 0y o
Dual 2-wide 2-input and-or-invert

who Wants af£2,000+p.a.
opportunity in the dynamic
new computer industry?

In only 4 weeks you're in — and only

0-23
gates .. - - - . 023
Quad 2:dnput expandable and-or-
invert 8 ol a0 oa 0-23
4-wide 2-input and-or-invert gates . 0-23
Dual 4-input expander 0.23
Single-phase J-K flip-flop 0-35
Master-slave J-K flip-flop .. e 0-85 0-32 0-29
Dual master stave J-K flip-fiop -5 0-43
Dual D type flip-flop .. ; 0-43
Quad latch - a .. 0:47
Dual J-K with pre-set and clear 047
. 0-87
185

eooc
'S
o
RG
-
@

. . . Gated full adders 77 0-87
the incredible Eduputer can make it TRt R ¢ S ¢ ¢
Eossible L e T o om
. At -input exclusive or gates o B o
i H H H BCD decade counter .. . 0-87 077 0.87
Now for the first time anybody can train outside the computer STl s reginters . C ¥ Y o8t
industry for a lucrative career as a computer operator, with Di‘;'idg-by-twel\'etcountcrs . o087 o~7z 0-67
A 4-bit binary counters .. . . 087 07 0-87
actual experience on an Eduputer. Dual entry 4-bit ohift register . 067 077 0467
Who created Eduputer ? The internationally famous company BP95 = 7495 4-bit up-down shift register .. .. 0-87 0-77 0-67
. . . 2 BP9 = 7496 a-bit parallel in parallel out shilt-
Programming Science International. They developed it to the regiater e = . 110 1.00 0-80
specific requirements of the massive New York city training L 1 e ne o Lo
board and its practical results have been one amazing success l:{glﬁostmk;le mull!i[;‘lb;stolr; . - g~g; g~7; o-g7
-to-decimal decoder/driver . g -7 0-87
story. | | B(‘)’D-to-dechlnal decoder/drivers .. 180 1-"70 1.60
n ommercia h 8:-bit daia selectors (with strobe) . 1.40 1.30 1-20
We are proud' to_have be?n selected as the o \ C BP153: = 74153 Dual 4-line-to-1-line data selectors/
training organisation permitted to use the Eduputer in the U.K. multiplexers ST 10 180 1.20
A BPI91 = 74191 Binary counter reversible .. L. 380 3.25 3-00
Thanks to EduPUter' nine out of every ten_ can learn to PRICE-MIX. Devices may he mixed to qualify for quantity prices.
operate the most advanced computers in only four PRICES for quantities in excess of 500 pieces mixed, on application.
weeks. Unlike computer Programming, no special Data is available for the above Series of Integrated Circuita in booklet form, price 13p.
educational qualifications and no maths required. Just TTL INTEGRATED CIRCUITS
] A Manutacturers' “Full outs”—out of spec. devices including functional units and
you and the incredible Eduputer! part function but classed as out of s 1 * v igi
a R pec. from the manufacturers’ very rigid speclfica-
Jobs galore! The moment you qualify, our exclusive computer tions. Ideal for learning ahout I.C's and experimental work.
appointments bureau introduces you to computer users every- B o e emw 5 x 740N B0p RGO 5 x 7460N 50p
where with good jobs to offer (up to £40 a week full-time, £50 x 7:%1; ggp 2 % 715({1; :?)p \‘Jlxgg% X 7482N 50p
2 X 7402 2 % 745 3X 7T
a week as a temporary). More than. enough to go round, too— X émau 503 2 x 7460N 503 U{CEG X %:ggg gg:
because 144,000 new operators will be needed over the next i ggg g;!g;% gg: IO g0 :gg
five years alone. 2 % 7410N 50p 8 X 7473N 30p UI093 - 3 X 7493N 50p
e : : ; x 7420N  50p 8 x 7474N 50p UICH x 7494N 50p
This is your big opportunity to get out of a rut and into the 3 X 7450N 509 8 % 747N 80p UIOS5 = 5 x 749GN 50p
world's fastest-growing industry. And remember—LCOT is the UICH = 5 % 7441AN5%pICXl 1 stx 2’376? zgp”mcss X 7496N 50p
. =25 sst’d 74's 21
only commercial computer school to have Eduputer. It means a Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UICX1
lot to employers. Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.
Telephone: (01) 734 2874 NOW! ) . BRAND NEW LINEAR 1.C's-—FULL SPEC.
Or post the coupon today for full details FREE and without Type Ho oo S S Lo n-"gf; 100
. . . pii ~24 25~ up
HE il 180 1 G B
-3 Amp P P P
I O AN || OnOEC RGP MW
BP 70272702 D.IL. 14 G.P, OP Amp (Wide
. Band) 53 45p 40
London Computer Operators Training Centre, BP 709 —72704 D.1L. 14  High OP Amp 535 45p 403
BP 709P—pA708C  TO-S 8  High Gain OP Amp 53p 45p 40
C22, Oxford House, 9/15 Oxford Street, London, W.1. BP 711 pA711  TO-5 10 Dunl comparator S8p  s0p 45p
Telephone (01) 734 2874. BP 741 —72741 D.IL 14 High Gain OP Anmp
127131 The Piazza, Dept. C22, Piccadilly Plaza, Manchester 1. A TORC ATONC TG 6 REALE amp L 4
Telephone (061) 236 2935. TAA 263— TO-72 4 AF. Amp 70p 60p 55p
TAA 293 - TO-74 10 G.P. Amyp s0p 75p 70p

Please send me your free illustrated brochure on exclusive

Eduputer "*hands on" training for computer operating. RTL MICROLOGIC CIRCUITS N Dual-in-Line Low Profile Sockets
68 eAc! i

S o 14 and 16 Lead Sockets for use with

Name Efggg g\?f.lirwe lag‘; “)"339: 10:7‘;" Dual-in-Line Integrated Circuits

uL914 Dual 2i/p Pri ach

gate a5p 33p 27 rice eac
Add uL923 J-K flip-fop 50p 47p  45p Order No. 1-24 25-99 100 up
ress____ Data and Circuits Booklet for I.C's. TBO 14 pin type 30p 27 25p
Tel Price 7p. TB8O 16 pin type 85p 32p 30p

el.:

- - — BI-PAK SEMICONDUCTORS

P.O. BOX 6, WARE, HERTS.
Postage and packing add 7p. Overseas add extra for Airmail. Minimum order

- - - - - - - - - - - - - - . 50p. Cash with order please. Giro No. 388-7006.
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VALUE ALL THE

NEW LOW PRICE TESTED S.CR’s

P1v 1A 3A TA 10A 164 30A
TO-5 TO-66 TO-66 TO-48 TO-48
2p 2p 2p £p £p 2p
o0 0-23 0-25 0-47 0-50 0-53 1-15
100 0-25 0-33 0-53 0-58 0-83 1-40
200 0-35 0-37 0-57 0-81 0-75 1-80
400 0-43 0-47 0-67 0-75 093 1.75
600 0-53  0-57 077 0-97 1-25
800 0-83 0-70 090 1.20 1.50 4-00
SIL. RECTS. TESTED
PIV 300mA 730mA 1A I'sA 374 104 30A
£p fp £p £p £ £ 2p
40 004 005 005 0.07 0-14 021 0-47
100 004 0-08 005 013 018 023 0.75
200 005 008 008 014 020 0-24 1.00
400 006 013 007 020 027 037 1.25
600 007 016 010 023 034 045 1.85
800 0-10 017 013 025 037 055 200
1000 011 025 015 0-30 048 063 250
1200 0-33 0-33 057 075
TRIACS SILA%ON ;:HGH Vl?LT-
. a E RECTIFIERS
VBOM 2A BA JUEN b O3K.V. (3000
TO-1 T0O-66 TO-88 PI V.) Stud Type with
£p £p &p | Fly 1g Leads, 80p each,
100 0-50 063 1-00 DIACS
# = . . FOR  USE  WITH
200 070 090 125 TRIACS
400 0-90 1.00 1.860} BR10O .. 37p cach

2A POTTED BRIDGE RECTIFIERS 200V 50p

UNIJUNCTION
UT46. Eqvt. IN2646,
Eqvt. TI843. BEN3000
27p each, 235-99 25p
100 UP 20
—_—
RPN SILICON PLANAR
BC107/8/9, 10p each;
90 99, 8p; 100 up,
8p each: 1,000 off,
7p each. Fully tested
and coded TO-18 case.

FREE

One 50p Pack of your
own choice free with
orders valued £4 or over,
—

AF239 PNP GERM,
S8IEMENS VHF TRAN-
BISTORS. RF MIXER
& O8C. UFP TO 900
MHZ. USE A8 RE-
PLACEMENT FOR
AF139-AF186 & 100's
OF OTHER UBEB IN
VHF. OUR SPECIAL
LOW PRICE: 1 2437p
each, 25-99 34p each

100 + 30p each.

2N 3820 .
MPF105 ...

CADMIUM CELLS
ORP12 43p
ORT60, ORPGI 40p cach

PHOTO TRANS.

OCP71 Type. 43p

EX-EQUIPMENT
MULLARD
AF117 transistors,
can 4 leads type.

cut short but still usable,
real vaiue at 15 for 50p.

SIL. G.P. DIODES £p
300mwW 0-50
FO0PIV (Min.) 100 - 1,50

-00
- 900

8ub-Min.
Ideal for Organ Bullders.

Full Tested 1, 000

ADL6l )
ADI162 ;.\

MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORH.

For mains riven out-
put stage of Awmplifiers
and Radio receivers.
OUR LOWERT PRICHE
OF 83p PER PAIR

HIGH POWER SILI-
CON PLANAR TRAN-
SISTORS. TO-3.
FERRANTI ZT 1487

NIN
VOBGO  he 6A
fT. 1M/es
VCE40  Plot. 75W
VERS hFEI

PRICE 30p EACH

115 WATT SIL.
2N3055 POWER NPN
OUR PRICE 83p EACH
——— e —

FULL RANGE OF
ZENER DIODES
RANGE

400mV (DO-7
Case) 13p ca. 1!W (Top-
Hat) 18p ea. 10W (30-10

Stud) 25p ea. Al fully
tested 5 fol.  and
marked.  State voltage
required.

—— e

BRAND KEW TEXAS
GERM. TRANSIBTORS
go('](ed and Guaranteed

3 vl

ak N E
Ti B8 T1A 0CT
T2 8 2G374 O
T3 8 2G3744A OCSID
T4 8 2G381A OC8I
Ts B 2G382T OC82
T6 B 2G344A OC44
T7 8 2G3450 0C45
T8 8 20378 OC78
T9 R 2G3994 2N1302
T10 8 2G417 AT117

All 50p each pack
——e e

2N2060 NPN SIL. DUAL
TRANS. CODE D1699
TEXAS. Our price 25p
each.

D13D1 Silicon Unilateral
switch 50p each.

A Bilicon Planar, 1ono-

lithic integrated circuit

having thyristor elec-

trical characteristics, but,

with an anodc ga(c nml a

butlt-in  “Zene1”  diode
between gate and
cathode. Iull data and

application circuits avails
able on request.

KING OF THE PAKS

Practical Electronics

120 VCB NIXIE DRIVER
TRANSISTOR. sim.
BBX21 & €407, "N 1893
FULLY TESTED AND
CODED XNDI20. 1
17p each, TO-5 N
23 up 15p cach.
——
SH. trany. suitable for
P.L. Organ. Mctal TO-18
Eqvt. ZTX300 bp cach.
Any Qty.

April 1971

Sai

Tak
Tl

vz
U3
U4

L

SUPER PAKS

60 Mired germanium transistors AF/RF

KING OF THE PAKS Unequalled Value and Quality

NEW Bi-PAK UNTESTED
SEMICONDUCTORS

isfaction GUARANTEED in Every I'ak.-or money back.
No.
120 Glass sub-niin. general purpose germaniune diodes .. ..., .

75 Germanium gold bonded diodes sim. 043, 0447 .

40 Germanium transistors like OU81, ACI28
60 200mA sub-min. Sil. diodes .

30 Silicon planar transistors N
16 Silicon rectitiers Top-Hat 750mA up to 1
30 8il. planar diedes 230m.A, 0A/200/202

20 Mixed volts T watt Zener diodes

30 PNP silicon planar transistors TO-5 sim.

130 Mixed silicon and germaninm diodes
25 NPN

N Silicon planar transistors TO-5 sit.

30 Germanium PNP AV transistors TO-5 lik

5 Siticon NPN transislors like BC108

NPN sim. BSY954, &
L00NV

INHLIE2

30 PNP-NPN sil. transistors OU200 & 28104 ..

INGHT

10 3-Amp silicon rectifiers stud type up to 1000 PIV

e ACY 17+

8 6-Amp silicon rectifiers BYZ13 type up to 600 PIV .

NEW QUALITY TESTED PACKS

Pack Description Price
LJ
Q! 20 Red spot trany. PNP 0-50
Q2 16 White spot R,F. trans. PNP 050
Q3 4 0C77 type trans. 0-50
gp | Q4 4 Matched trans. 0C44/4: 81/81D 0-80
0-50 } Qo 4 OC75 transistors ... 0-50
Q6 4 OC72 transistors 0-50
0500 Q7 4 AC128 trans. PNP igh g 0 0-50
0-50 | Q8 4 ACI26 trans. PNP ... .. 0-50
Q9 7 OC81 type trans. ... 0-50
0-50§ Q10 : OC71 type trans. . 0-50
0-50 | Q11 2 AC127/128 comp. pa s PN 0-50
Q12 3 AF116 type trans. 0-50
050§ QI3 3 AFI17 type trans. 0-50
Q14 3 OCl71 H.F. type trans. 0-50
0-50 Q15 5 2N2926 sil. epoxy trans. 0-50
0-50 ] Q16 2 GETA880 low noise gern. tran 0-50
Q17 3 NPN 1 8TI41 & 2 8TI140 . .. 050
0-50 1 QI8 4 Madt’s 2 MAT 100 & 2 MAT 120 .. 0-50
050 Q19 5 Madt's 2 MAT 101 & 1 MAT 121.. 050
Q20 4 OC44 gern. trans. AF. 0-50
0-50 4 AC127 NPN germ. trans., ... 0:50

y 20 NKT trans. A.F. R.F. coded 0-

10 0 AL02 sil. digdes sub-min 0-

# OAS8] diodes .. peetm 0

G INO14 sil. diodes T5PIV Fam .0

8 095 germ. diodes sub-min. INGY . 0-

* 10A 600P1V sil. rects. IS45R . 0.

2 8il. power rects. BYZ13 . .. 0

2 x 2NG96, 1 x

4 Sll trans.
98 .

7 S)] switch trans. 2N706

PO oo
Qe e nnrinnon
888 232 28ggL8g

PRIC

(.Ull'!l (.I’IUO

0 0\ g

QI’L( IFICATION

VCBO 80V \CEO BLAY IL 10\ PF 30 WAFTS HFE 30-170.
24

TRANSISTORS

9-30-35-36.

o] 23-0Y9
40p cach

up

43p cach 38p each

TI13027
ET( X

BRAND NEW TO-3 CASE. POSS. RE l'L\(,la\ll I\ls FOR:
NKT401-403-404-405-406-430-451 -
4.:6\ 437TA4584, 2NSI1-311 A & .

) 3 o b 6 8i). switch trans. 2N708 38c0
12 I-3-Amp silicon rectifiers Top-Hat up to 1,600 PIV 0-50 Q32 A BNE el irame X ‘.’Xll3l,
30 A.F. germanium alloy transistors 2G300 series & OC7T) . 0-50 ON1132 oc B 0
30 Madt's like MA'' series PN’ transistors . o050 | 853 0o
20 Germaniun B-Amp rectifiers GIJM up to 300 PIV 0-50 | Q35 50
23 300Me/s NPN silicon transistors 2N708, BRY27T . 0-50 | Qs6 7 N3G T‘d_’m >
26 30 Fast switching silicon diodes like 1N914 iero-min . 050 o PN g'gg
# -
U288 Experimenters’ assortnient of integrated circnits, untested Q38 0-50
Giates, tlip-flops, registers, ete., 8 assortel pieces . ... 1-00] Q3% 7 NPN trans, 4% IN3704, 3% 0-50
T 4 7 NPN 4 X 2N371 07 B 0-50
T29 10 1-Amp SCR' TO-5 can up to 600 PIV CRS1/25+600 . 1-00 84‘1’ APt o POt 5, 0-50
T3l 20 8il. Planar NPN tranx, low noise amp 2N3707 0:50 | Q42 6 NPN trans. 2N317 0-50
s = Q43 7 BCIOT NPN trana. . 0-50
T32 25 Zener diodes 400mW D07 case mixed volta, 3-18 . 0-50 Q44 7 NPN trans. 4 x BC108, 3x BCI09. . 0-50
T3¢ 5 Plasti licon rectili ~ ies | h Q45 3 BC113 NPN TO-18 trana. B 0-50
U33 15 Plastic case | amp silicon rectiliers IN4000 series 0-50 Q38 3 BCUS NPN TO5 trans. . 0.50
U34 30 8il. PNI* alloy trans. TO-5 BCY26, 28302/4 ... ... ... .. 0-50 § Q47 6 NPN high gain 3 x BC167, 3% H( 138 ggg
a fen 5 q Q48 4 BCY70 NPN trans. TO-18 . : B
U3s Sil. planar tran<. PNP TO-18 2> 0-50 Q49 4 NPN trane. 2x BFY51, JxBP 0-50
U36 0-50 § Q00 7 B8Y28 NPN switch TO-18 . 0-50
s 5 — Q31 7 BSY954 NPN trans. 300MIiz. 0-50
137 30 Bil. alloy trans. $0-2 PN P, QU200 28 3. . 0-50 Q32 8 BYI100 type ail. rect. . g ... 1.00
U3K 20 Fast switching sil. trans. NPN, 400Mc/z 2N301 1 0-50 ]| Q93 238l & germ. trans. mived all
marhed new e X5 1.50
U39 30 RF germ. PND trans. 2N1303/5 TO-5 ... .. 0-50
U40 10 Dual trans. 6 lcad TO-5 2N2060 . . ... ... . 050
bt ~ ’ PRINTED CIRCUITS—EX-COMPUTER
Udl 25 RF gerin. trang. TO-1 0C43 NKT72 . . 0-50 1 1 - n "
g - A ONP tr- 11= Packed with sewmiconductors and components,
142 1O VHI germ. PEP trans. TO-L NKT667 AFHI7. . 0-50 1 50 boards give a guaranteed 30 trans and 30 diodes.
Cude No. mentioned above are given as u guide to the type of device in | OUF Drice 10 hoards, 50p. Plus 10p P. & P,
the Pak. The devices themselves are normally unmarkeid. 100 Boardx £3, P. & P. 30p.
GENERAL PURPOSE GERM., PNP POWER TRANSISTOR  EQUIVALENTS

BOOK. \ complete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BI-PAK 75p
each.

GERM. POWER TRANS.

Cod

TRANSISTORS

ed G300, Iilu\\h NEW TO-3 CABE.

2N3053, BDY20, BD
SPECIIICATION

VCBO 100V, \ Ch() B8OV, 1C 13AMPR, pT
PRICE o949 100 +
55p est h 50p cach  47p each

HS WATTS.

Hie 20 160,

GENERAL PURPOSE SILICON NPN POWER
POSSTBLE REPLACEMENT I'OR :

FTI MHZ.

Type
0C20 .

GENERAL PURPOSE NPN SILICON SWITCHING TRANS.
BSY27/28/95A.  All usable levices no open or short circuits.
PNP Sim, to 2N2906, BCY70.

ip
20 0-50
50 1.00
100 1.75
500 7-50
1000 13.00

TO-18 SIM. TO 2N706/8,
ALSO AVAILABLE in
When ordering please state preference NI'N or PN,

ADIS0 ..
ADI142 ..

AD149 43p

OUR STOCKS of individual devices
are now toonumerous to mention in
this Advertisement. Send 8.A.E.

Ty}

SURPLUS A.E.I. 40A GERM.

GP6C20  400PIV
GP6U30  BOOPIN

e 40p cach

50p each

JUNCTION RECTIFIERS.

Fur Power Applications

for our listing of over 1,000
Semiconductors. All available Ex~
Stock at very competitive prices.

ALL PRICES QUOTED IN NEW
PENCE.

Giro

No. 388-7006. 50p.

P.O.

Postage and packing add 7p.
Cash with order please.

SEM
BOX 6,

Ov Lrvc«w add extra for Airmail.

BI-PAK CUMANTEE SANSHCTION0R MONEY BACK

Please send all orders direct to vur warehousc and despatch dcpartmen(

BI-PAK

TORS
HERTS

Miniwum order.

WARE,
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Box No. 74p extra. Advertisements must be prepaid and addressed to Classified

RATES: 7Tip per word {minimum 12 words).
Advertisement Manager, ‘* Practical Electronics

" |PC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

MlscELLAN EOUS {conﬁnued)

MISCELLANEOQUS (continued)

'NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won’t be heard by conventional means.
Actuaily it's TWO KITS IN ONE because yoo get all
the printed-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN-TO-BUILD with the
EASY-TO-FOLLOW instructions. An extremely
fiexible design with quite an AMAZING RANGE—
has obvious applications for HOUSE-TO-HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.
GET YOURS ! SEND £520 NOW

TO: 'BOFFIN PROJECTS'
DEPT, K2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

NEW! NEW!! NEW!!!
The Sweetest Sound You Ever Heard

An exciting new, all silicon, power amplifier
module to 2 completely NEW design. Minimum
cross-over distortion, not dependent on supply
voltage, eliminates unpleasant ‘transistor sound".
Specially designed to work well from simple,
unregulated power supply,50-58 v. 11 transistors,
short circuit proof, unconditionally stable, tem-
perature stabilised. 400 m/v input for 30 watts
RMS (8 ohms). Output impedance 8-16 ohms.
Completely built on 16 swg heatsink. Neat,
space-saving, upright mounting. Fully tested and
guaranteed with comprehensive instructions.

£875 each. P. & P. 25p. Stereo pair. Post free

ELECTRONIC SUPPLIES
P.O. BOX 148, SHEFFIELD SI7 3EX

FASCIA PANELS, hi-fi equipment, etc., etched
aluminium to individual specifications, 8.A.E.
details. R. MARSH, 20 Shelbourne Road,
Stratford on Avon, Warwicks.

MUSICAL MIRACLES

WAA-WAA Pedal. Complete kit of all parts,
robust cabinet, mechanism and instructions.
Huge sales, well proven design. Only £2-45
complete, Or built and tested £4-75 post free.
Rhythm Box. Build your own from our pre-
built electronic circuit modules, e.g. box giving
waltz, foxtrot, etc., costs under £17.

rgan Percussion units £14. Bass pedal and
other fascinating effects, fuzz, tremolo, etc.
Send s.a.e. for list: D.E.W. LTD.
254 Ringwood Road, Ferndown, Dorset

12 VOLT
FLUORESCENT LIGHTS

12 ins. 8 Watt tube ample light for caravan,
tent, etc. Fully transistorised, low battery drain,
Unbeatable at ‘3.2

or in kit form £287%
BIG BARGAIN PARCEL 75p

POST PAID

Containing multi-contact relay, transistors,
resistors rectifiers, diodes, capacitors, pots,
knobs, etc.

4 WATT GRAM AMPS.

Volume and tone controls, mains oper:téosn,
30 output, new and boxed . POST
£3-63 7

Callers welcome

post paid

SALOP ELECTRONICS
23 Wyls Cop

Shrowsbury, Shropshire S.A.E. for lists

ORIGINAL DESIGNS
NEW IDEAS - PATENTS

Mechanical -+ Electronic
Automotive

If you possess any of the above, suitable for
mass production, contact one of Britain's
oldest manufacturers of automobile acces-
sories.

It could be financially rewarding
SYDNEY RUSSELL LTD.
Waednesbury Road Works « Walsatl
Tel. 23144

We stock all those components and materials
required by the home Hi-fi constructor,
including speaker grille fabrics, BAF wadding,
Peerless speaker kits, Helme Cabinet Kits,
cross-over networks, inductors, etc. Special
offers also available. Send stamps to value of
10 new pence NOW for your copy of our new
fully illustrated catalogue (catalogue cost re-
funded against purchases over 50p). No callers
please, mail-order ONLY,

“ UDIOSCAN Wy
a,PRINCES SQUARE,

HARROGATE, YORKS.

COMPONENTS, SPEAKERS, CABINETS. JG30
Speaker System, Bass Tweeter, teak case,
10.66. Garrard SP25 with cartridge, £15.
Garrard 2025 with cartridge, £11-75. Plinths
to suit, with cover, £5-26. Full details, list
available, send S.A.E. Open Saturdays.
J. & G. ELECTRONICS, 22a Baldock Street,
‘Ware, Herts.

“DIRECTORY’’. 450 paraphysical cases,
Britain. Unusual electrical effects, £2. PARA-
LABORATORY, Downton, Wilts.

HOLIDAY FOR BOYS. 14/16 years August
1971, specialising in engineering, electronics,
photography. Tuition and practical work
including karting. 11 days—#$15. Write for
free brochure: INTER-SCHOOL CHRISTIAN
FELLOWSHIP, 47 Marylebone Lane, London,
WIM 6AX.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M’s, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.5.U.’s, pulse generators, D.C. nuli-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236

BUILD IT in a DEWROX quality cabinet
2in x 24in X any length. DEW LTD,,
Itingwood Road, Ferndown, Dorset. 8.A.E.
for leattet. Write now—right now.

PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 and 1014 probably
come within this category—THINK OF THE FUN
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS TOO—how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc., or a TRANSMITTER/
RECEIVER that doesn’t use RF, SO LICENCE
WORRIES ARE OVER! Then there’s another
project for a “LEARNING” MACHINE—imagine
one of these in YOUR BACKROOM; R
FRIENDS WOULD BE AMAZED! W REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In_a few days from
now YOU COULD BE IN THE *'SCIENCE-
FICTION"” WORLD OF “BOFFIN""!

DON'T PUT IT OFF! SEND |5p for your list—NOW

BOFFIN PROJECTS
4 CUNLIFFE RD.. STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON
and presented on TV

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London. W.7.
01-567 5400/2971.

WE BUY NEW VALVES. Cash sent by
return. A.D.A. MANUFACTURING CO.,
116 Alfreton Road, Nottingham.

348

THE

Te
Te

Dimmerswitch

Will dim up to 400 watts of lncandascent lghting
from zare to full brilllance. Thi simply raplaces
the normal Iight switch, and is fitted In a matter of
minutes . Ao MK meuntiag frame I3 sugplied, for use
whon mors dosth Is renuired.

Complete Kit: £2:85
Built & tested: £3-35 (s

Diathane Ltd.
111, Shatfield Road, Wymondham, NORFOLK.

£0-10 postage & packing

TOP PRICES PAID
for new vaives and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES
(B) 367 Kensington Street
Bradford 8, Yorks.

HIGHEST CASH PRICES for tape recorders.
9.30-5. Immediate quotations. 01-472 2185.

LADDERS

VARNISHED TIMBER LADDERS from manu-
facturer, LOWEST PRICES anywhere:
154ft ext., £6-20; 17ft extd., £6-50; 20ft
extd., 87; 21ift extd., $7-78; 241ft extd.,
£8-90; 29ft extd., $10-25; 31{ft triple extd.,
£12-25; 36ft. triple extd., £16. Carr. 80p. Free
Lists. Also Aluminium Ext. and Loft Ladders.
Callers welcome. Dept. PEE, HOME SALES,
Baldwin Road, Stourport, Worcs. Phone:
02-993 2574. Placing order on C.0.D.
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EC

This private College provides theoretical and
year's duration, with daily attendance, are
previous training in Electronics and Radio.

TELEVISION AND RADIO TRAINING

(DAY ATTENDANCE COURSES)

practical training in Radio and TV Servicing. Courses of one
available for beginners and shorter courses for men with
Training courses in Radar and Radio Transmission are also

available following the TV course. Write for prospectus to: London Electronics College, Dept. B/3,
20 Penywern Road, Earls Court, London, S.W.5. Tel. 01-373 8721.
TAPE RECORDERS FOR SALE EDUCATIONAL

TAPE BARGAINS. Double play AMPEX, 7in,
2,400ft reels, packed in RECOTAPE sealed
boxes. Superb quality, fully guaranteed,
2 for £2.87}, 6 for £7.50. 53in, 1,800ft reels as
above, 2 for £2-10, 8 for £5-374. 7in, 1,800ft
L.P., 2 for £2.074, 6 for £6. 53in D.P. 1,800ft,
2 for £2-274, 6 for £6-50. 5%in L.P. 1,200ft,
2 for £1-374, 6 for £3-874. Money back if not
delighted, 124p. P. & P'. on all orders under £5.
MUSIC TAPES MAIL ORDER, 38 High
Street, Salisbury, Wilts,

NOW SAVE ON CASSETTES

AUDEMAG Compact Caasettes, fully guaranteed top
quality, in plastic library boxes with giant 6 < 4 label
giving double writing space.

3 6 10
Céo £1.71 £2.7} £3.50
C80 21.571 £2.80 5
C120 £1.924 £3.67¢ £6.50

12{p P. & P. on all orders under £3.
Money back if not satisfied.
MUSIC TAPES MAIL ORDER
36 High Street, Salisbury, Wilts.

RECEIVERS AND COMPONENTS

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and
cabinets. Computer panels—long leads, NOT
printed circuits. Transistors, resistors—new and
recovered. State your requirements. S.A.E.
for details MAIL-MART, 6 Kasthourne Road,
Pevensey Bay, Sussex.

FULL SPECIFICATION TRANSISTORS:
Texas 5 BC1OSB 11p;  BC109C
12p; 22X BFY51 17p, 5p Postage
S.A.E. List. GREENWELD, 24 Goodhart

Way, W. Wickham, Kent.

CAPACITORS, Dubillier, 0-1xF 500V, 30p
doz., £2-10 per 100. Hunts 0-04uF 500V, 15p
doz., £1 per 100; 0-001uF and 0-005uF 350V,
15p doz., £1 per 100. Skeleton Presets, 2K (),
6p, Co-ax Sockets on isolation panel, 6p, 60p
doz. Jack Plugs, Standard, 9p; 3-5mm, 6p;
400-200-50-164F 300V, 30p, £3 per doz.
Recording Tape, 5in LP, 45p, 53in LP, 60p.
Post and packing on all orders 10p. Send
S.A.E. for list. M. DZIUBAS, 158 Bradshaw-
gate, Bolton, Lancs.

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs
Tel.: Rossendale 3152

TESTED VALVES—3 MONTHS GUARANTEE
EBF80 15p PCCB4 i5p PYB00

EBF89 174p | PCFBO 15p PY80I 174p
ECCB2 15p PCLB2 20p U9l 12ip
ECLBO 15p PL36 15p 30CIs5 15p
EF80 i0p PY33 15p PCFB6 15p
EF8S 15p PYBI 17¢p | PCLBS 15p
EYB6 20p PY82 15p PCL8B4 15p

Copper Laminate Board, for etching, Ip per sq.in.
Double sided I4p per sq.in. Any size cut, min.
order 50p plus 10%, P. & P.

Postage on Valves: one valve 4p, up to 6 24p, over §
post paid.

HI-STAB RESISTORS mixed bag, 100, 50p;
250, £1. Please send cash with order to ELM-
BRIDGE INSTRUMENTS LTD., Island
Farm Avenue, West Molesey Trading Estate,
Surrey,

ZZ ELECTRONICS, 141 Morning Lane, Hack-
ney, E.8. TV and Electrical repairs. Spares
Specialist. Valves and TV tubes tested.
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8EEN MY CAT? 5,000 items. Mechanical an.
Electrical Gear, and materials. S.A.E. K. R,
WHISTON, Dept. PE, New Mills, Stockport.

“PRACTICAL ELECTRONICS". Every issue.
Offers. 2 Lydford Way, Birtley* Co. Durham"

MORSE T !

FACT NOT FICTION. It you start RIGHT
you wili be readiug amateur and commercial Morse
within a month (normal progress to be expected).

Using scientlfically prepared 3-speed records you
automstically learn to recognise the code RHYTHM
without transiating. You can’t help it, it's as enay as
learniug a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring 8.T.D. 01-660 2896
or send 4p stamp for explanatory booklet to:

G8HBC (Box 18), 45 GREEN LANE, PURLEY, SURREY

CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers’
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

SITUATIONS VACANT

EAGLE INTERNATIONAL require Audio
Engineers. Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Multiplex, ete. Contact MR. MORROW
01-636 0961.

MADE !

HUNDREDS OF TOP PAID JOBS in engineer-
ing await qualified men. Get a certificate
through B.1.E.T. Home Study—Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpful
FREE book, B.[.E.T., Department 125K,
Aldermaston Court, Reading, RG7 4PF.

GET INTO ELECTRONICS—big opportunitles
for trained men. Learn the practical way
with low-cost Postal Fraining, complete with
equipment, R.T.E.B., City & Guilds, Radio,
TV, Telecoms, etc. For free informative
Guide, write CHAMBERS COLLEGE (Dept.
85(}1(), Aldermaston Court, Reading, RG7
4PF. *

A.MS.E. (Elec.), City & Guilds, R.T.E.B.
Cert., Radio Amateurs’ Cert., etc., on “Satis-
faction or Refund” terms. Wide range of
courses in Elec. Engineering, Design, Instal-

lation, Repairs, Refrigeration, FElectronics,
Radio and TV, etc. Send for full details and
illustrated book — FREE. BRITISH

INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Reading, RG7 4P'F.

MEN! You can earn £50 p.w. Learn Computer
Operating. Send for FREE brochure—
LONDON COMPUTER OPERATORS
TRAINING CENTRE, €95 Oxford House,
9-15 Oxford Street, London, W.1.

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained man.
Let | CS train YOU for a well-paid post in this expanding field.

I CS courses offer the keen, ambitious man the opportunity to acquire, quickly and

easily, the specialized training so essential to success.

Diploma courses in Radio/

TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,

etc.
Expert coaching for:

* C & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.

e n e

C. & G. ELECTRONIC SERVICING.

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS' EXAMINATION.

RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful,
NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own 5-valve receiver, transistor portable,
All under expert guidance.

multi-meter.

signal generator and

POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | C S courses in Radio, Television and Electronics will be

sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

[ ——————————

International Correspondence Schools

INTERNATIONAL | (Dept. 152), Intertext House, Stewarts Road, i

London, S.W.8 I

CORRESPONDENCE AN l
"Block Capitals Please T

‘SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE |
AWAITS YOU!
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REGEIVERS AND COMPONENTS (continued) '

Microcircuits:
709 o

47p MELII 47p
PA234 87p 7420 8p
SL402A £1.80 PA230 2p
7410 28p D40C| 67p
741 88p DIL Conn 30p
PA237 £1.57 7430 8p

Transistors
ME0402 2lp 2N 4059 15p
ME4102 .. I2p ME4I01 .. Hp
2N5172 .. 9 MP8II | .. 35p
MED412 20p 2N3055 .. 6Sp
ME6IQI 15p
Rectifiers:
1N4001 7P PL4003 lip
| N4002 8p wo2 40p
PL4002 10p 1N4005 12p
‘W005 7p 1 N4006 i4p
1N4003 .. % PL4004 i2p
1N4004 .. 10p PD40 .. 62p
40583 Diac Trigger Diode .. 26p

JEF ELECTRONICS (P.E.4)

York House, 12 York Drive, Grappenhall

Warrington, Lancs. Mail Order Only

C.W.O. P, & P, 5p per order. Overseas 40p
Money back if not satisfied

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Marine Tachometer (May 1970) 25p ea. Musical
Stave (May 1970) 40p ea.

Waa-Waa pedal Vol. 4 No. 7 I4p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 424p ea.

S.A E.for List. Now available from:- HENRY’S
RADIO LTD., Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel.2517

TRANSFORMER KITS
Consisting of:~ CLAMPS, WINDING
BOBBIN AND LAMINATIONS

Max. Rating Ref. No. Price P. &P
5VA 7463 45p 7ip
10VA 35(75 524p 124p
15VA  147/88 75p 173p
25VA 291 £1-02} 224p

50 VA 78{125 £1-77% 273p
75VA 78/150 £2:37} 323p
100VA  120/125  £2-75 37
Transformer designs up to 100VA
50p ea., larger kits and designs available
on request.

Supplied by:

WEST DIDSBURY TRANSFORMERS
Brooks Street, Higher Hillgate
Stockport, Cheshire SK1 3EU

Tel. 061-480 6479

EX COMPUTER PRINTED CIRCUIT PANELS
2inx4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.

SPECIAL BARGAIN PACK. 25 boards for 21,
P. & P.18p. With a guaranteed minimum of 83

17 Data on tors included.

PANELS with 2 power transistors similar to
0C28 on each board—-components 2 boards (4 x
0C28) 50p, P. & P. 6p.

9 OA5, 3 OAl0, 3 Pot Cores, 26 Reasistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875,
All long leaded on panels 13in X din. 4 for £1,
P. & P. 20p. /

LARGE CAPACITY ELECTROLYTICE
10,000MFD 30V

15:000MED 12v }40p each, P. & P. 6p.
or £3:80 per doz. Carr. 50p.

COMPUTER PANELS. 5-BCI108 diodes, 18p (3/-),
post 5p (1/-), 4—80p (10/-), post 15p (3/-}. B-OC76/
0C72/0C42, 80A10 diodes, 40p (8/-), post 10p (2/-)
per panel. 8-0C170 diodes, 40p (8/-), post Bp (1/7)
per panel. 2-0C170, 2-GET875 or 4MD834, 5.100mid
12V Electrolytics, pot core, etc., 30p (8/-), post
8p (1/7) per panel.
PANELS WITH VHF NPN AND/OR PNP SILICON
TRANSISTORS, resistors, diodes, capacitors, etc.
Panels with 4 transistors 10p (8/-), with 6-8, 18p
(8/-). 10-12, 25p (5/-). 14-16, 80p (6/-). 24, 40p
(8/-)- 30-32, 50p (10/-). Post up to four 15p (3/-),
five or over, 25p (b/-).
MIXED TRANSISTORS ON PANELS. 50 for 80p
(16/-). 100 for 21.38 (27/-). C.P. panels with
resistors, caps. and diodes, 6 for 25p (8/-). FPost
15p (3/-) tor six.
POLYSTYRENE CAPACITORS. 125V, 18, 22, 120,
150, 180, 220, 330, 390, 560, 680, 820, 1,200, 1,600,
1,800, 2,200, 2,700, 3,300, 3,900, 5,600, 8,800, 8,200,
0-01, 0-012, 0-015, 15p (8/-) dozen. Post free with
other goods otherwise 10p (2/-).
ASSORTED COMPONENTS. 7lb. 21 (20/-) C.P.
J.W.B. RADIO
75 Hayfield Road, Saltord 6, Lancs.
MAIL ORDER ONLY

250 MIXED RESISTORS 62p
} & § watt.
150 MIXED HI STABS 62p

}, + & 1 watt 5% & better.

EXTRACTOR/BLOWER FANS (PAPST)

100 CFM 2,800 RPM 4}in x 4§in x2in.  Ideal for
kitchen extraction, instrument cooling, etc.
etc. £2:50, P. & P. 25p. 240V a.c. 50 cycles

DIODES X3

1 Amp 1,000 PIV 4 for 50p
20 Amp 150 PIV 4 for 21,
P. & P. 5p.

BARGAIN RELAY OFFER

Bingle pole change over silver contacts 25V to
50V, 2-5kQ coil. 8 for 80p. P. & P. bp.

KEYTRONICS mail order only
52 EARLS COURT ROAD
LONDON, W.8 01-478 8499

'\

COMPUTER BOARDS, with about 10 silicon
transistors, mainly npn similar 2N706, 20
silicon diodes, quality resistors, capacitors,
etc., some have trimpots and zeners, 17p each,
70p for 5, £2:560 for 25. LOGIC 1.C.’s from
§p each on boards. MIXED COMPONENTS
including resistors, capacitors, diodes, 1.C.’s
transistors, some damaged but well worth 65p
per 1b or money back. THYRISTORS 2N1505,
50 PIV, 1A, 65p for 8 on board. All post paid.
S.A.E. for list and all data. PAWSON, 114
sSouth Street, Armadale, W. Lothian, Scotland.

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1-10mfd, 3}p. 20-100
mfd, 4p. Mylar Film 100V 0.001, 0-002, 0-005,
0.01, 0-02, 2p. 0.04, 0-05, 0'1, 24p. Mullard
miniature Carbon Film Resistors E12 Series
$W 1Q-10Q, R for 5p. Postage 5p. THE C.R.
SEPLI:‘EY ('0., 127 Chesterfield Road, Sheffield,
ORN.

MINI MAIN8 PACK KIT. Safe double-wound
transformer, Si rects, 1,000uF and instructions
for 9V, 120mA eliminator. Can be built to
size of PP8 battery. U.K. post paid 95p.
S.A.E. list. AMATRONIX LTD., 398 Selsdon
Rd., 8. Croydon, Surrey, CR2 ODE.

SERVICE SHEETS

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6 (01-743 8441).

S8ERVICE S8HEET8. Radio, TV, etc., 8,000
models. List 10p. S.A.E.enquiries. TELRAY,
11 Maudland Bank, Preston.

SERVICE S8HEETS (1925-1971) for Televislons,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault-
Finding Guide.  Prices from 5p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all ordersfenquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

DRY REED INSERTS

= =
3 D, SoessotSEE e J

Overall length 1.857 (Body length I1.17),
Diameter 0.14" to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 62;p per
doz.; £3-75 per 100; £27°50 per 1,000; £250 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34897

PRINTED CIRCUITS

PE ‘Gemini’ STEREO AMPLIFIER (Dec. 1970}
Twin Channei Main Amplifier. Stabilised Power Sup ply
Total price £1-13. PiP. 8p.

All boards are flbreglass, drilled and tin plated with
reverse side screen printed for easy component and

connection identification.

SAE for PC board iist of other current projects.
SERVITRON ELECTRONICS, 18 Beckdean
Ave., Poulton-Le-Fylde, Blackpool, Lancs.

FY6 BBG

TELERADIO ELECTRONICS

JOIN THE FASCINATING HOBBY OF

RADIO CONTROL. BUILD A SINGLE

CHANNEL SYSTEM FOR ABOUT £12

OR A SOPHISTICATED PROPORTIONAL
SYSTEM FOR £80

Details from the specialists: TELERADIO CO. (P.E.)
325-7 LOWER FORE STREET, EDMONTON, N.9

AMPLIFIER & PREAMP.
PRINTED CIRGUIT BOARDS FOR
MULLARD CIRCUITS

High quality Printed Circuit Boards for the foliowing
circuits shown in the Muilard publication Transistor

Audio and Radio Circuits.

10 W high quality audio amplifier

25 W high quality audio amplifier

10/25 W high quality audio preamplifier (p.108) 3p

Price each including postage and packing. Cash with order.
All boards are tinned to prevent oxidization and to aid soldering
and have the component identification printed on the reverse.

BRIBOND PRINTED CIRCUITS LTD
Terminus Road, Chichester, Sussex

350

(p102)  66p
(p.106)  70p

WAH-WAH PEDAL KIT

SELECTIVE AMPLIFIER MODULE. The basis of the Wah-
Wah pedal. Kit contains all the components to build a2-transistor
circuit module, also the sockets, control, etc., required for the
constructor to assemble his own design, £1-75 (35/-).

Assembled and tested module £2-13 (42/6).

FOOT VOLUME CONTROL PEDAL. Foot pedal unit in
very strong fawn plastic. Fitted with output lead and plug for
connection to guitar amplifier. May be used for volume control or
converted to Wah-Wah by adding the module.

Pedal unit now only £5-13 (£5.2.6).

Complete kit for Wah-Wah pedal now only £6:50 (£6.10.0).

Send 15p (3/-) for our catalogue of components, testmeters,
musical electronics and more details of the above items.

WILSIC ELECTRONICS LIMITED
6 COPLEY ROAD, DONCASTER, YORKSHIRE

All post free.

Callers welcome.
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TRANSISTORS
BRAND NEW LY GUARANTEE:
NEW LIST-NEW PRICES

HENRY'S

Quad 2—Input Nand Gate
Quad 2—Input Nand Gate
Quad 2—Input Positive No

HEX Inverter ...

HEX Inverter With
Triple 3-Input Nand
Single B-Input Nand
Dual 4-Input Buffer

BCD To Decimal Decader and
BCD To Decimal Decode (TTL)
Dual 2-lnput And/Or/Not Gate—Expandable
Single 8-Input And/Or/Not Gate—Expandable

L

WE OFFER FROM STO
OF BRAND NEW CER
LOW COST TTL 7400 R

ow

COST

AM

CIRCUITS

Description

O;e‘n Collector. ..
r Gate ..

Op‘en Co‘l‘l’e:(or’.‘.‘.

Gate
Gate
Gate

Dual 4-Input—Expandable ]
Single JK Flip Flop—Edge Triggered..
Single Master Slave JK Flip Flop

Dual Master Slave JK Flip

Dual D Flip Flop
Quad Bistable Latch

Dual Master Slave Flip Fi
Four Bit Binary Counter

BCD Decade Counter ...

Divide by 12.
Divide by 16.

Flop

Dual Entry 4 Bit Shifc Register
4 Bit Up Down Shift Register

S Bit Shift Register

Dota available far above in booklet
Duol Inline 14-pin Sockets 30p each

'NIX Driver ...

op V'\ii.th Pr‘ese(

4 Bit Binary Counter
4 Bit Binary Counter

form, price 10p. Lo

CK AN EXCLUSIVE RANGE
IC FULL SPECIFICATION
ANGE OF

INTEGRATED

Price Price Price Price
1-49 50-99 100 $00-+
25p 20p i8p 15p

25p 20p 18p 15p

2% 20p 18p I3p

25p 20p 18p 15p
25p 20p 18p 15p

25p 20p 18p I1Sp

15p 20p I8p 15p

25p 20p 18p 15p

€100 90p 80p 7S5p

£1.00 90p 80p 75p

25p 20p 18p I5p

25p 20p 18p 15p

25p 20p 18p 15p

40p I5p 10p 25p

40p i5p 30p 15p

45p 40p 15p 30p.

45p 40p i5p 3op
50p 45p 40p 15p

50p 45p 40p I5p

£1:00 90p 80p 75p

£1-:00 90p 80p 75p
£1-00 90p 80p 75p

£1:00 90p 80p 75p

£1-:00 90p 80p 75p

£1-00 90p 80p 75p

£1-00 90 80p 75p

16-pin 33p each.

P
rger quantity prices, Extn. 4.

TRIACS GEKERAL ELECTRIC

P.l. Cur-
Volts rent 1-49 504
100 3A 90p 75p
200 3A 95p B0p
400  3A £1.00 85p
100 6A £1:00 85p
200 6A £1:20 £1-00
400 6A £125 £1-10
100 10A £1-25 £110
200 10A £1-35 £)-20
I0A £1-50 £].35
100 ISA £1-65 £1-50
200 15A £1-75 £1-60
400 ISA €200 £1-75
500 6A £1:50 £1-25
500 10A £1-75 £1-50
500 ISA £225 £2.00
DIAC ST2 120

(Al stud mounting)

1004+ 500 +

£1-35
£1-75

60p

70p
70p

Larger Quantity Prices on Applicatian, Ext. 4.

R.C.A., INTEGRATED
CIRCUITS—LINEAR TYPES

CA3005 £1'20 CA3035 £1-25
CA30t1 75p CA3036 90p
CA3012 90p CA3039 85p
CA3013 £1-10 CA3041 £1-10
CA3014 £145 CAJ042 £1-10
CA3018 £1-10 CAJ043 £1-40
CA3020 £1-25 CA3044 £1128
CA3021 £1-55 CA3045 £1-15
CA3022 £1-30 A3046 85

CA3023 £125 CA3048 €2

CA3026 €100 CA305] £1-35

CA3028A €120

Application notes

DISCOUNTS
10% 12
I5°A; 25.
209 100+
Any one type
LARGER
QUANTITIES
5p|PHONE
EXTN: 4.

7p
7p

HENRY’

BAY3I

SILICON RECTIFIERS

PLV. 1-49 +
S0 8p 7p
100 9p 8p
200 10p 9p
400 10p 9p
600 I12p 10p
800 I15p Il4p
1000 20p i6p

1'5 AMP MINIATURE
PLASTIC RECTIFIERS

| AMP MINIATURE WIRE ENDED
PLASTIC RECTIFIERS

100 500 1000
o S 4n

p 5p

7p  Sip 4;’9
7ip 6p  Sp
8p 7p ép
% 7ip Tp
12p 1lp  9p
p I12p l0p

WIRE ENDED

50 100 500 1000

PLY. I1-49 4+ 4+ 4 +

50 10p 9p 8p Tp 6p

100 1lp 10p 9p 8p Tp

200 12p Ilp i0p 9p 8p

400 12p Ilp 10p 9p 8p

600 1I5p 13p Ilp I0p 9p

800 I7p i5p 13p I2p 10p

1000 20p 17p I5p i3p Ip
3 AMP PLASTIC WIRE ENDED

RECTIFIERS

50 100 500 1000

PILV.1-49 4 + + +

50 20p 18p 17p I6p l4p

100 20p 19p 18p [7p 1Sp

200 22p 20p i9p |I8p 16p

400 25p 23p 21p 120p 18p

600 26p 24p 23p 22p 20p

800 27p 25p 24p 23p 2lp

1000 30p 28p 26p 24p 12p
POTTED BRIDGE RECTIFIERS
(SILICON) SIZE %in x fin - }in

Type P.IL.V. Current |-49 504 100+ 500+

1002 100 2A 55p 50p 45p

65p 60p 55p

75p 70p 65p

60p 55p 50p

70p 635p 60p

75p 70p 65p

80p 75p 70p

80p 7Sp 70p

75p 70p 65p 60p

80p 75p 70p 65p

£1°10 £)-00 9p 80p

£1-25 £1-10 £) 90p

SEMI-CONDUCTOR DEPARTMENT
303 EDGWARE RD., LONDON, W2. TEL: 01-723 1008/9

RADI1O LTD. CALLERS 356 EDGWARE ROAD W2.
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10p for each type
INTEGRATED CIRCUITS
PA246 5 Watt ... ... £2°68
TAA263 Muhard ... 75p
TADI00 Mullard... £2-00
TADI 10 Mullard . £2-00
MC1303 Motorota £2-60
UL900  Fairchild 40p
UL914  Fairchild 40p
UL923  Fairchild 60p
LA709C Fairchild 75p
MC1304 Motorola £2-75
ZENER DIODES
400M/W 5%, | WATT 5%
MINIATURE | PLASTIC
BZY8Brange all | WIRE ENDS
voltages 3-3V-| 6-8V all volt-
33V I5p each ages to 100V
5 + 12p 25p each
100 + 10p 25 + 20p
500 + 9p 100 + 18p
1000 + 8p 500 + lép
any one type 1000 + 15p
any one t e
3 WATT pROReR e
PLASTIC 7T WATT
WIRE ENDS | STUD
5% MOUNTING
Allvoltages 68~ | 59,
100V 30p each All voltages
25 + 27p 5-1V-i00V 40p
100 + 25p each
500 + 23p 25 + 2%
1000 + 21p 100 + 30p
any one type any one type

POWER RECTIFIERS
SILICON RECTIFIERS STUD
MOUNTING 6 AMP RANGE

SEMICONDUCTORS
LOOK AT THESE PRICES FOR
QUANTITIES FROM STOCK
AF) 14 Mullard 25p] AF (15 Mullard25p
25 + 20p 25 4 20p
100 + 17p 100 + 17p
500 + ISp 500 + 15p
AF116Mullard 25p§ AF (17 Mullard25p
25 + 20p 25 + 20p
100 + 17p 100 + 17p
500 + 15p 500 + 15p
21N1055 75pJ 2N38IY Texas 35p
Mullard 115W + 30p
Silicon Power 100 + 25p
25 + $5p 500 + 23p
100 + 50p 1000 + 20p
| B § S
BFY90 65p2N2646 50p
1000MC/s U”.‘?wfg.'*
25 + 60p nijunction
100 + 35p : og 1— ;,4,:
£ < ED 500 + 3p
L 1
T P
AF139 30p)
Siemens V.H.F. | AFI86 40p
25+ 28p Multard V.H.F.
g | TEE
20 e (L) 500+ 25p
. "]
.}
ocl 7glnllllrd159
25 +21p  Igvzi3 2%p
100 + I7p Mullard 6A 200V
500 + ISp 25 +20p
——— 100 + 17p
ocI7iMunararop] 5% + 150
25 + 27p ————
100 +22p  fpcio7, BCIOB
S BCIW '29 each
L.T.T. Planars
BY 127 20p) 36
Mullard 1,000V BE 108
! amsp Plastic 500 + 8p
25 4+
100 + i5p 1000 + 6p
il N ——
ocer) 7p
BCHI SGS 25p} “Myilard Photo
25 + 20p 25 + 85p
100 + 17p 100 1 80p
500 + I5p 500 + 7%p
OA202 10p] ©C28 62p
SILICON Diodes | Mullard Power
Bl 156 b ;3:
ER e 500 + 42p
1000 + 1:; 1000 + 40p
. ]
.
©C42 Mullard 30p, OC7{5':",‘§‘:, 13p
|3315: 100 + 10p
500 + 2lp HI9 <L)
T ————— 0“'2'51'“215"’”9
ocsMulsd 1ol 60 T80
-
100 + 12p 300 + 409
1000 +8p )\ 050 25p
1% 1 208
OC7S Mullard 25p + 20p
25 + 2lp 500 + 17p
100 + 17p 1000 + I5p
500 + 15,
1000 + i3p
ocn Mullard 25p
ocwo il T
Muznsard 1oov 500 1+ 155
+ 85p
1% T aon 1000 + 13p
500 + 75p | eetewesemmamarr
oces 25p
25 4+ 20p
O C44 Mullard 17 100 + 17p
1% 13 %0 1158
p 1000 +
500 + llp P
1000 + lop S
ocs4 25p
S ——— 25 4+ 20p
OCI39Mullard2Sp} 100 + I7p
25 + 20p 500 + 15p
100 + 17p 1000 + 13p
©OC8! Mnllard 25p 25 + 38p
25 + 20p 100 + 30p
100 + 17p 500 + 25p
500 + 15p 1000 + 10p

P.LV. 1-49 50+ 100+
BYZI0 800 40p 35p 30p
BYZI| 600 3S5p 10p 25p
BYZ12 400 30p 25p 20p
BYZ!3 200 17p
10 AMP RECTIFIERS
SK 103 100 45p Op 37p
$K203 200 50p 45p 41p
$K403 400 55p 50p 45p
SK603 600 60p S5p S0p
$K803 BOO 75p 7T0p 65p
IS AMP RECTIFIERS
SLI 100 S5p 350p 45p
SL2 200 60p 55p 50p
SL4 400 65p 60p S55p
SL6 600 75p 70p 63p
SL8 800 90p B85p 80p

1971 TRANSISTOR

[ LIST 1000
SEND FOR YDUR FREE

COPY TODAY.. .

NEW LIST - NEW PRICES | DISCOUNTS

109,12 - ANY ONE
155 25 TYPE
POSTAGE 7p.

ALL ORDERS

saves

We respectfully.ask
customers to include

a minimum £1,00 per order,
it helps to plan ahead &

postage as well.




FIND BURIED

TREASURE!
TREASURE LOCATOR—

NOW IT'S HERE AT LAST,
after experimenting for
four and a half months

with & multitude of
different circuits and carry-
ing out actual field tests
with prototypes, our design
team have come up with
this real winner. This
fully portable transistorised
metal locator detects and
tracks down buried wmetal
objects—it signals exact
location (no phones used—
uses only transistor radio
which fits inside—
no_connections needed).
FINDS LD, SILVER,
LOST COINS, JEWELLERY,
KEYS, WAR SOUVENIRS,
ARCHAEOLOGICAL
PIECES, METALLIC ORE,
NUGGETS, ETC. Extremely
aengitive will signal presence

of eertgin
objects  buried
several Jeet
below ground.
Can  be buill
with ease in cne
shorl  evening

with the won-
derfully clear,
easy to follow,
step - by - step,
fully illustrated
instructions.
Fully tran-
=———| sistorised — no
= valves. Uses
standard PP3 bat-
tery. No soldering
necesgary, Size of detector head 13jin x 10in
X 2}in Great demand expected af this remarkably
low price—All parts including detector head case,
nuts, screws, wire, simpie instructions, etc. Send
now £2:37 + 33p P. & P. (47/8 + 6/6) (Telescopic

REAL WORKING ELECTRONIC
ORGAN gl

£2-7

(55/-)

Don’t eqnfuse with
ordinary electric organs
that simply blow air over
mouth-organ type reeds, ete. Eight
nionths were spent in creating and
testing this supeib, revolutionary electronic organ. Fully
transistorised, no valves. Proper self-contained londspeaker,
Fifteen separate keys spar two full octaves—play the ' Felliow
Rose of Texas", “'Silent Night”’, “*Auld Lang Syne’, and lots
of similar tunes on this real working electronic organ. Size
133in x 10in x 2}in. Uses standard battery. Have the thrilland
excitement of building it together with the pleasure of playing
a real electronic organ. Play it anywhere. No soldering
necessary. Easy as A.B.C. to make following the fully illus-
trated, step-by-step instructicns. BIG DEMAND ANTICI-
PATED FOR THIS UNIQUE INSTRUMENT at our low price.
ONLY £2:78+23p P. & P. (68/~ + 4/6) for all parts, including
case, loudspeaker, transistors, condensers, -resistors, knobs,
transforiners, volume control, wire, nuts, screwas, instructions,
etc. (parts available separately). Have all the pleasure of
making it yourself, finish with an exciting gift for someoue.

MAKE 5 PROJECTS
INCLUDING 3
TRANSISTOR
LOUDSPEAKER

LIMITED Amazing Radio

& ; g7 5 QUANTITY Conséliusc;ions set
@ <¢ for . (39/6).
% pe,o,@@ E].97 A complete Home

Radio Course. No

experience needed.

(39/6) Parts including
simple instructions for each design. lllustrated step-by-step
plans, all transistors, loudspeaker, personal phone, knobs,
Acrews, etc., all you need. Presentation box agillustrated 87p
extra (7/6) if reqd. (parts avail. separately). Send only £1-87
+ 23p P. & P. (88/6 +4/6).

|| LISTEN TO AIRCRAFT COMMUNICATIONS
new V.H.F. AIRCRAFT

BAND coNVERTER

ONLY Listen in to AIRLINES,
PRIVATE PLANES, JET

. PLANES. Eavesdrop on
ezciling crosetalk belween

' pilots, ground approach,
{47/6) ground control, airport

tower. Hear for yourself the disciplined voices
hiding lenseness on talk downs. Be with
them when they have to take nerve ripping
decisions in emergencies—tune in to the
L jonal distresa fr v. Covers
aireraft frequency bandincluding HEATHROW,
GATWICK, LUTON, RINGWAY, PRESTWICK, ETC.
This fantastic fully transistorised instrument can be built by
anyone nine to ninety in nnder two hours. (Our design teamn
built four—everyone worked first time). No soldering necessary.
Fully illustrated simply worded instructions take you step-
by-step. Uses standard PP3 battery. Size only 4}in x 3in>
1jin. All you do ie extend rod aerial, place close to any ordinary
medium-wave radio (even tiny pocket radios). NO CON-
NECTIONS WHATEVER NEEDED, Use indoors er outdoors.
SEND NOW. ONLY £2:37 +23p (4/6) P.&P for all parts,including
case, Duts, acrews, wire, ctc. etc. (parts available separately).

SHORTWAVE TRANSISTOR RADIO

CAN BE BUILT
iN ONE EVENING

At last! After trying
countless circuits searching
for easy build, worl 8t~
time short waver, Giving
advanced world-wide per-
formance, we chose this
“Sky Roma”. Anyone
from 9 years up can follow
the step-by-step, easy-as-
ABC, fully illustrated in-
structious. (We bnilt ten prototypes
and every one worked first time) no aoldering
necessary, 76 stations logged on rod aerial in 30 mins.—
Russia, Africa, USA, Switzerland, etc. Experience thrills of
world wide news, sport, music, etc. Eavesdrop on nnusual
broadcasts. Uses PP3 battery. Transistorised (no valves).
Size only 3in. X 43in. x 1}in. As tremendons demand anticl-
pated price held to only £2-25 + 17p P. & P. (48/- + 3/6) for
all parts incl. cabinet, screws, instr., etc, Parts available
separately.

handle as illustrated £1.75 (35/-) extra). Parts
available separately. Made up looks worth £15. Examine at home for 7 days. Your n

CONCORD ELECTRONICS LTD. (&.EiD

(Near Bayswater Tube)

1oney back if not delighted.

8 WESTBOURNE GROVE - LONDON

Callers welcome,  9-6 including Saturdays

w.2

ENAMELLED
COPPER WIRE

1lb. Reel

62ip
65p
67%p

1lb. Reel
921p
974p
£102}

SW.G.
18-22
23-30
31-35

50 PROFESSIONAL THE

Ky 74 2134\ YUKAN AEROSOL WAY -
e ar drymng GREY HAMMER

€
; OR BLACK WRINKLE
S (CRACKLE) Fimishes

Yukan Aerosol spraykit contains 453g. fine quality, durable easy instant Other Yukan Aw
Drying Aerosols.
453y a1 50p
carr pd
nclude

2ine Chromate
Clear Lacquer
Meallics Grey,
Blue

spray. No stove baking required. Hammers available in grey and blue.
90p cam. pd. Modern Eggshell Black Wrinkle (Crackle) producing a 30
textured finish, 90p carr. pd., all at 85p per push-button self-spray can at

aur counter. Also durable, heal and water resistant Black Matt finish
{339g. self-spray cans only) 75p carr. pd

SPECIAL OFFER: One can plus optional transferable snap-on trgger
handie (value 25p) for 96p carr. pd. Choice of 13 self-spray plain colours
and primer (motor car quality) also available

Please enclose cheque or crossed P.O for total amount direct to

DEPT: K3 YUKAN, 307a EDGWARE ROAD, LONDON W2 1BN
We supply many D M ipal

titutes and Leading [e] We can supply you too
Open all day Saturday. Closed Thursday afternoons.

Now British—
even betrer

36-40
41-44

£1-321
£1-62%

821p
973%p

Orders despatched by return of post.
Please add 123p per item P. and P.

Supplied by:

BANNER TRANSFORMERS
(Dept. PE), Brooks Street
Higher Hillgate, Stockport, Cheshire

352

BAKER 15in. AUDITORIUM

A high wattage loudspeaker of N
exceptional quality with a level
response to above 8,000 cps. ideal
for Public Address, Discotheques,
Electronic instruments and the

home.

Maximum Power 35 watts

Bass Resonance 3 c.p.s.

Flux Denslty 15,000 gauss

Yoice coil impedance eor?ls ohms models

Useful response 20-14,000 ¢.p.s.

Kett weight 151bs. 'FREE

GUITAR MODEL “GROUP 50" 50 watt rating £19
Latest catalague 5p with enclosure plons

aker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684 1665

Practical Electronics  April 1971



In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That's how long it will take you to till in the coupon below. Mail it to
B.LE.T. and we'll send you full details and a free book. B.ILE.T. has
successfully trained rhousands of men at home - equipped them for
higher pay and better, more interesting jobs. We can do as much for fuller and happier.”
YOU. A low-cost B.LLE.T. Home Study Course gets results fast
makes learning casier and something vou look forward to. There are
no books to buy and you can pay-as-vou-learn on "‘SATISFACTION
OR REFUND OF FEE’ terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.

No obligation.

Mechanical Auto & Acro

Maintenanee l;n‘g. General Auto Eng.
Welding Motor Mechanies
Gueneral Diesel Eng ARB. Certs.

Sheet Metal Work Gen, Aero I:an.
Lng. Inspection

Eng. Metallurgy

WHICH SUBJECT WOULD INTEREST YOU?

LALS LD Maedh AN
It ot L MAA TMI Diploma
Mechanical C. & G Auto Eng.

THEY DID IT—S0 COULD YOU

"My inconte has almost trebled . . . my life is
Case History G/321.

“In addition to having my salary doubled.
my future is assured.” - Case History H/493.

A turning point in my eareer — vou have
almost doubled my standard of living.”
Cuse History K/662.

*Completing your Course meant going from
a job I detested to a job 1 love.” — Case
History B/461.

FIND OUT FOR YOURSELF

These letters - and there are many more on
file at Aldermaston Court — spcak of the
rewards that come 1o the man who has
given himselt the specialised know-how
emplovers seek. There's no surer way of

General
GEL
Petroleum Tech.

Farm Suence

Co& G Eng, Cratts
Co& Gl Fabrication

Draughtsmanship
AMLED.

Gen. Draughtsmanship
Dic & Pross Tools

Elee Dragghtsmamhp
Jiz & Toel Desien
Design of Elee, Machines

Management &
Production
Computer I'rogramming
Inst. of Marketing
ACWAL
Works Managemen
Work Study
Production Eng
Storckeeping
Istimating
Personnel Manazement

Agrcultural Eng,
General Plastics

General Certiticate
of Educatian

Choose trom 42

O and "\ Leve

ubjeats icluding:

Inelish

Chennsery

getting ahead or of opening up new oppor-
tunities tor yoursell. Tt will cost you a stamp
to ind out how we ¢can help vou.

Free/

Technival Drawing Quality Control

Building Llectronic Data
Procesaing

Numerical Control

L& G Aaterials Thnd!
Gieneral
Instaliations &

Electrical Maths,
Llectrival
Computer
Electromye Eng.

Meotncation

Constructional
AAMOS B (W
40X GL Stucrural
Road Lnpinecring
Civil Engineering

Rudio& Telecomms, Ruilding
Co& GTelecomms. Air Canditioning
C. X Gl Radio Serviding

Radie Amatcurs
Ruado Operators” Uert.

Clerk of Work:
Radio & TV Engineering i

Building Drawing

}s;n[m .bcrl\ ‘Ll." £ Surveying
}_\ al Television Painting and
[V Servicing Decorating.

()uk.\ur. l\ ) Architecture
Practcal Rado & Builders” Quantitics
Electronios (with kit

(Write if you prefer not 1o cut this page)

Planning Engincenng

Operatonal Rescard

Heanng & Ventilating
Carpeotry & Jomery

Goneral Soreny
Geolowy
Dhvsics
Mathomar
I'ichnical Dr

Why not do the thing that really interests you?
Without losing a day’s pay, you could quietly
turn vourself into something of an expert.
Complete the coupon (or write if you prefer

Froncks
Germ not to cut the page). We'll send you full
15"1“;’[;{;1 details and a FREE illustrated book. No
P obligation and nobody will call on vou . . . but
BLET it could be the best thing you ever did.

wssoctated sl
Sz reconded sl

er H0L.000 GO 1.
scccises af O and

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

RANGE OF TE
AND PPRC SSIONAL
EXAMINATIONS.

BIET

B.LE.T~IN ASSOCIATION WITH THE SCHOOL OF CAREERS~-ALDER

JTPC Magazines Lid., Fleetway House, Farringdon Streel, London, E.C.4.  Printed in Englaud by Chapel River Press,
Sole Agents for Austratia and New Zealund- -Gordon & Coteh (A/sia) Ltd. - South Africa— Central News Agency Ltd.: Rhodesia and Zambia-—Kingstons Ltd
Subscription Rate (including postage) : For one year to any part of the world £2 5a. 0d (£2-25).

1d subject to the following conditions, namely, that it shall nol, without the written consent of the Publishers first given, be lent, resold, hired out or

Published approxinmiately on the 15th of each motth by
Andover, Hunts.
East Africa—Stationery and Office Suppliea Ltd,
Practical Electronics i

Over 3.000 of our Stdents
frave obtained Ciry & Guilds
Certificares. Thousands of
o lier e xam successes.

Dept 316A, Aldermaston
Court, Reading RG7 4PF,

POST THIS GOUPON TODAY

r-------------
T

0:B.LE.T.,Dept 316A. Aldermaston Court, Reading RG7 4PF

I Please send me book and details of vour Courses in I
Name Age . I
I Address - I

Occupation.

MASTON COURT, BERKSHIRE

otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and thuat it ehall not be lent, resold or hired out or otherwise disposed of in
mutilated condition or i sny unauthorieed cover by way of Trade. or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



HENRY’S RADIO LIMITED =™

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI - COMPONENTS - TEST - PA -

TRANSISTOR AMPLIFIERS
NEW RANGES NOW IN STOCK

{Leaflets Ref. No.: 6 and 8).
Post, etc., 20p (4/-).

4-300 4TR 9V 300mW  £1.75 (35/-)
104 4TR 9V IW £2-12

304 4TR 9V 3W £2-47 (49/5
555 6TR 12V 3W £2:75 (55/-
PA7 6TR 16V 7W £3-62 (72/5
608 6TR 24V IOW £4.12 (82/5
410 4TR 28V |0W £4.97 (99/5,

MPA12/3 6TR 18V 12V €4.50 (90/-)
MPA12/15 6TR 36V 12W €525

(105/-
Z30 9TR 30V 20w £3-75 (75/;2
PA25 10TR (Special) 25W £7.

(l”/-;
Z50 30V 40W £5-47 (109/5
PA50 I12TR (Special) 50W £°9°50
100 100W with power supply £45

post 45p (9/=)
OPTIONAL POWER SUPPLIES  Post, etc., 20p (4/-)
P500 Switchable (One or Two) for 104, 304 £2-62 §52l5)
PS20 Switchable {One or Two) for PA7 £3.47 (69/5)
MU24/40 Switchable (One or Two) for MPAI12/3 or(f;ll;éll/lS

. (90/-
PZS for Z30 £3.97 (79/5) or PZ6 for Z30 £6-97 (IJ’/S;

PZ8 for Z50 £5'97 (119/5). Transformer £2°25 (45/-)
Pl for 608 £2-87 (57/5). PI5 for 410 £2-62 (52/5
MU442 for | or 2 PA25 or | only PAS0 £6-50 (130/-

DISCOTHEQUE -

N

CHOOSE
FROM

and a complete

individual  units in
Demonstrations all day—uvisit
our new Hi-Fi Store. LOW
ASH R CREDIT/HP
TERMS (Credit terms from
£30 purchase—callers
FREE—Stock Lists Nos.
on request—BEST VALUE
IN UK.

stock—

STEREOQ |
100 SYSTEMS

range of |

PROJECT 60 PACKAGE DEALS
2x 230 amplifier, stereo 60 pre-amp. PZ5 power supply,
£19. Carr. 40p. Or with PZ6 power supply, £2I. Carr,
40p. 2xZ50 amplifier, stereo 60 pre-amplifier PZ8 power
supply, €21-50, p.p. 40p. Transformer for PZ8 £2.25 extra.
Any of the above with Active Filter unit add £4.87 or with pair
QI6 speakers add £16. Aiso NEW FM TUNER, £21.

HENRY'’S LATEST
CATALOGUE

Now 350 pages
WHY

NOT

HENRY S RADIO LTB

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300kc/s

BANDWIDTH. PRINTED CIRCUIT,
HIGH  FIDELITY REPRODUCTION.
MONO AND EREO A popular

} VRF FM Tuner for quality and reception
of mono and stereo. There is no doubt
about it—VHF FM gives the REAL
sound. All parts sold separately.

Free Leaflet No. 3 and 7.

TOTAL £6-97 (129/-), p.p. 20p (4/-).
Cabinet £1, Decoder Kit £5.97, Tuning
meter £1.75. Mains unit (optional)
Model PS900 £2:47 (49/5). Mains unit
for Tuner and Decoder PSI200 £2-62
(52/5).

SEND
AWAY
TODAY?

« COMPONENTS, TEST GEAR
* EQUIPMENT, MODULES
* SPECIAL OFFERS, Etc., Etc.

Everything for the constructor.
Complete with 50p value dis-
count vouchers for use with

©

BUILD YOURSELF A QUALITY RADIO

Excellent printed circuit design with full
power output. Fully tunable on both
MW/LW bands. 7 Mullard transistors.
Fitted 5in speaker. Room filling power.
Easy to build with terrific results. Two
colour leathercioth cabinet with silvered
front. All local and continental stations.
Complete detailed instructions,

Total cost £6-98 (£6.19.6), p.p. 35p (7/-).
Al parts sold separately. Ask for
Leaflet No. I.

purchase. Price 50p, post {ree.
8 T istor,
FREE i PBicae Viees No.
36
20 o] t
FREE 83 ochure No3
Deck: d  Hi-Fi
FREE  sods Tss No.
16/17
FREE i Dirsare e
tati f ]
FREE  Becromersend”

tist and S.A.E.

ELECTRONIC ORGANS - MAIL ORDER
HI-FI TO SUITJ

TEST EQUIPMENT FOR HOME,
SCHOOL & PROFESSIONAL USE

AFI05 50k/V multimeter (illus.). Price
£8.50 (190/-), p.p. 20p (4/-). Leather case

£1-42 (28/5).
2 Price £3.87 (77/5), p.p. 20p

00H 20k/V.
(4/-). Case 62p (12/5).
Price £8.87 (177/5),

(3/-). Leather case £1:15 (23/-).
TE65 Valve voltmeter (illus.). Price £17-50
?50/-)- p.p. 40p (8/).
E250B  Pocket  pencil
signal injector £1-75 post
paid. 'y
. SES00 Pocket pencil signal §
tracer £1-50 post paid.
TE20D RF generator. Price £15, p.p.
40: (8/-).
TE2

2D Matching audio generator. Price
£17, p.p. 40p (8/-).
TEI5 Grid dip meter. Price £12.50,

BB e, . )

©3 Scope 3 in. tube. Price £37-50,
p.p. 50p.

TE22 Audio Generator. £17, p.p. 40p.

(Get a copy of our latest catalogue for full specifications
and further ranges.)

NEW MINIATURE
LOW COST
AMPLIFIER

MODEL 4-300

9V operated or mains unit.optional
transformer (MT98 70p (l14/-)),
1-10mV adjustable sensitivity. P/P
output for 3-8 ohms. Fitted volume

control and leads. Size 5+in x I {}in < 3in.

Price £1-75

Thousands of uses—takes magnetic,
dynamic and crystal dnputs direct. (35/-), p.p. ISp
i f 3/-). Complete

Output  300mW—very high gain— o' FREE leaflet

built in rectifier circuit. No. 8.

DELAY MODULE Price
199/6, p.p.
33p  (6/6)
(31in. tape
300ft. and

R spool 40p

Ideal for experimenters, (8/-)

educational projects as :

well as for practical 9V operated 2-speed tape deck

uses Delay adjustable fitted Record/Replay 4 track and

3-15 secs. Operates Erase/Bias Osc. Head. Complete

9-12 volts. Heavy Duty with  Oscillator/Record head

Relay Contacts. Com- circuit, Unit size 9in x63in x | §in

plete with suggested and 2in below motor board.

applications sheet. Price Takes up to 4in spools. Supplied
£1.75 (35/-) post paid. Brand New.

HENELEC SELF-POWERED PREAMPLIFIERS

GOLD AND SILVER FINISH, Mains
operated. Supplied with all plugs, etc.
cg&)_STABLE OUTPUT UP TO |

Desiined for use with PA25 and PAS0
Amplifiers.

¢ FET9/4.
mixer.
crystal cartridge.

(4/-).

SLIM MODERN DESIGNS USING
THE LATEST SILICON TRANSIS-
TORS, FET's and IC’s, DIN SOCKETS,

-

ETC,, Self powered PUSH: full, lstenea

BUTTON SELECTION, +20dB BASS
AND TREBLE BOOST AND CUT.

Il inputs provided plus TAPE
RECORD and REPLAY.

SIMPLICITY TO MOUNT

*

amplifier.

Electronic Components &
Test Gear Centre

356 EDGWARE ROAD,

Demonstrations

LONDON, W.2.
Tel: 01-402 4736

Mono with built-in_mic.
Accepts any ceramic or
Plus tuner, tape,
etc. Price £12.50 (£12.10), p.p, 20p

FETI54 STEREO (illus.).
cart. input, tuner, tape, etc, Beauti-
sound.
(£6.10), p.p. 25p (5/-).
Also suitable for use with any power
Suggested types PA2S5,
PASO, MPAI2/3, MPAI2/I5.

EASY TO USE
All units no soldering—just edge connectors and plugs

High Fidelity Sales &

354 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 5854

Magnetic
Price £16-30

PAS50

Centre

PA25 10 transistor all silicon differential input 400mV sensitivity.
Rms into 8 ahms.

12 transistor version 50W Rms into 3 to 4 ohms,

Electronic Crgans,

P.A. & Discotheque Centre
309 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 6963

25 WATT & 50 WATT SILICON AMPLIFIERS

LOOK AT THE SPECIFICATIONS!

@At full power 0-3% @®Rise time 2usec,

distortion. .S?ort circuit proof
us limiting cct.

@At full power—IdB  © E
1l ¢/s to 40 kefs.

FREE LEAFLET
No. 25 on request
25w
Supplied with edge connector harness size 5in x 3in X 2in.
Size Sin x 3in x 4in.

@®Response—1dB ||
cfs to 100 kefs.

MU442. Power supply for one or two PA25 or one PAS0.
PA25, £7-50. PA50, £9-50.

DESIGNED FOR QUALITY, PERFORMANCE AND PRICE
As specified for many “Practical Wireless’ 1970 projects

MU442, £6. P.P. 20p each.

Mail Orders, Special Bargain
Shop, Industrial Sales

303 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 1008/9

OPEN 9a.m. to 6p.m. MONDAY TO SATURDAY — 9a.m. to 1p.m. THURSDAYS — OPEN ALL DAY SATURDAY




