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\Why take therisk?

. of damage to expensive
X transistors and integrated
5 ® circuits, when soldering?
= Use Antex low-leakage

-\ solderingirons

3
//ﬁ""“%"o“.?z%"'v‘éﬁ; Model X25\\\\\\ \Q ModeICCszm.tsormoh

The leakage current of the NEW X25 \d@ - The 15 watt miniature model CCN.

is only a few microamps and cannot also has negligible ieakage.
harm the moslt delicate equipment * Test voltage 4000v. A.C.
even when soldered “‘live'". \ Totally enclosed element in
Tested at 1500v. A.C. This 25 walt iron " ceramic shaft. Fitted
with it's truly remarkable heat-capacity jong-life iron-coated bit 3/32"
il easily “out-solder’” any conventionally 4 other bits available
made 40 and 60 watt soldering irons, \ Y 1/8", 3/16" 1/4” and 1/16"
due to its unique construction advantages.  ~ ‘
Fitted long-life iron-coated bit 1/8". PRICE: £1.80 (rec. retail)

2 other bits available 3/32"" and 3/16". OR Fitted with triple-coated,
Totally enclosed element in ceramic PRICE: £1.75 (rec. retail) W71z, Wkl Ex "
and steel shaft Bits do not ""freeze” Suitable for production work Chromium) bit 1/8
and can easily be removed and as a general purpose iron PRICE: £1.95 (rec. retail)
A SELECTION OF OTHER SOLDERING EQUIPMENT.
s MODEL contains 15 Watt miniature iron fitted
i, = memew  SKAKIT ,\ with 3/16" bit, 2 spare bits 5/32"
s and 3/32", heat sink, solder,stand
MvO.DEL CN R s \u éj“’* ? and “"How to Solder”” booklet.
Miniature 15 watt soldering iron fitted 3/32" iron- a‘l/
coated bit. Many other bits available from 1/16" to PRICE £2.75
3/16". Voltages 240, 220, 1 10,50 or 24 y
PRICE: £1.70 (rec. retail) MODEL SK.2 KIT ny\ ;ﬁ:{‘:“;m
contains 15 Watt g 4
MODEL CN2 ’“

miniature iron fitted with 3/16" bit,

Miniature 15 watt soldering iron fitted with nickel 2 spare bits 5/32° and 3/32”, E 5;:

plated bit 3/32”". Voltages 240 or 220. g Be=—_ ‘%
PRICE. £1.70 (rec. retail) B M S o g
S SRS g | DOOKlet "How s
a.td-r-m“
—. to Solder’
S ~ PRICE £2.40

& | MODEL

Tt 4 MES.KIT Battery-operated 12v. 25 watt
- - iron fitted with 15 lead and 2 heavy clips
o for connection to car battery. Packed instrong

“plastic wallet with booklet "How to Solder.” PRICE £1.95

Please send the ANTEX | enciose cheque/P.O./Cash
colour catalogue. (Giro No. 2581000)
D Please send the following:

From radio or electrical dealers,
car accessory shops or,
in case of difficulty direct from

ANTEX LTD. FREEPOST - B

(no stamp required) Plymouth —————
PL1 1BR Tel: 0752 67377 PES

MODEL G

18 Watt miniature iron, fitted with long life iron-
coated bit 3/32". Voltages 240,220 or 110.
PRICE. £1.83 (rec. retail)

NAME

ADDRESS




NEW PRODUCTS

MOTOROLA a famous name for
high quality and advanced techno-
logy.

Data and Applications information
included in the price.

MC 1303L @ £1.75

A dual stereo pre-amplifier.
Featuring: farge output voltage
swing, Open loop voltage gain of

6000 min. 60dB min. Channel
separation at 10kHz. Short circuit
protection.

MC 1305P @ £2.80

An FM multiplex stereo demodula-
tor. Featuring: wide voltage range
8-14v. Total audio muting capa-
bility. Automatic switching from
stereo-mono. Monoaural Squelch.

MC 1307P @ £1.65
An FM multiplex stereo demodula-
tor. Featuring: Wide operating
voltage range. Built-in stereo indi-
cator lamp driver.

MC 1330P @ £0.80

A low level video detector. Fea-
turing: Very linear characteristics,
wide bandwidth design for colour
and monochrome television re-
ceivers, replacing the third IF,
detector, video buffer and the
AFC buffer.

MC 1352P @ £2.00

TV Video IF Amplifier with AGC
and Keyer circuit. A monolithic IF
amplifier with a complete gated

wide range AGC system for use as
the 1st and 2nd IF stages and AGC
keyer and amplifier in colour or
monochrome TV receivers.

MC 4024P @ £2.20

A dual voltage controlled multi-
vibrator. Used in phase locked
loops fordigital frequency control.
May also be used in some types of
analogue to digital converters.

MC 4044P @ £2.20

A phase frequency detector. This
device contains two digital phase
detectors and a charge pump
circuit which converts, MTTL
inputs to a dc voltage level for
use in frequency discrimination
and phase — locked — loop applica-
tions.

MFC 6030 @ £1.63

Voltage regulator. Featuring:
Excellent line a nd load regulation,
Current limit feature available.

MFC 8010 @ £1.38

1 watt Audio Amplifier. 1 watt
continuous Sine Wave power at
+55°C. High gain. Low distortion
(-1% @ 1 watt typ.) Short circuit
protected. No heat sink required.

MFC 9020 @ £2.12

2 watt Audio Amplifier. 2 watt
continuous Sine Wave power.
Short circuit protected. High
gain. High input impedance.

If you have our mauve retail catalogue please read on:

The following lines have been discontinued to make way for new products.

DILIC CIRCUIT BOARD
4” x 6" NOM with Circuit layout

ready drilled. Accepts up to
25 DIL IC’s.  £1.10 each.
RESISTORS

1 watt Carbon Film.

Values: E.12 series.

Range: 10 ohms — 1 Meg (5%)
1 Meg. 4-7 Meg (10%)

Price: 1p each.

4 watt Carbon Fiim.

Values: E12 series.

Range: 10 ohms — 1 Meg (5%)
1 Meg - 8:2 Meg (10%)

Price: 1p each.

E12 series indicates:—
10,12, 15, 18, 22, 27, 33, 39, 47,56,
68, 82 ohms and their decades.

POLYSTYRENE CAPACITORS

VALUE PRICE
100 pf 3p
150 pf 3p
220 pf 3p
330 pf 3p
470 pf 3p
560 pf 3p
680 pf 3p
820 pf 3p

1000 pf 3p

1500 pf 3p

2200 pf 3p

3300 pf 3p

4700 pf 3p

5600 pf 3p

6800 pf 3p

All International Rectifier products from pages 16 and 17 of the mauve catalogue—SL.1142 and TiL.63 from
page 15—L14B from page 15 has been replaced by 2N.5777 at a new lower price—The Hardcastle Amplifier Kit
from page 13 has been discontinued—Integrated circuit amplifier TH9013P from page 12 has been discontinued
and the PA series General Electric 1.C. amplifiers from page 12 have aiso been discontinued.

Varicaps from page 8 have been discontinued due to poor service from the manufacturers concerned. The
range of zener diodes by Texas Instruments on page 8 have been replaced by the Mullard BZY88 series.

if you have any comments as to what you would like to see in our September catalogue please drop a line
Attention Dick Bowell our Retail Manager. (He won't write back but your remarks will be read and discussed.)
Now! 10% Discount on all ordets over £4.00.

et
g

PE1
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T L Rl Are you alright
for Jacks?

Reference Input 0 Input 00OV

The famous

' DIGITEST 500

vac , lac
2
Vace Jdce

\ vac - lde-
PN

LLES

~Zero adjustment

Calibrasion odjustment
500

5004 Ask for Rendar Jack plugs and sockets at your local

Somr S stockist. They come in a wide variety of configurations,
A PROFESSIONAL _som %° oo Skn o and in cases of difficuity can be ordered DIRECT from
DIGITAL MULTIMETER gy || (o Rendar factory

] Standard, mini and sub-miniature sizes . .. plugs in both r
BRAND NEW AT A FRACTION OF THE ORIGINAL PRICE! screened and unscreened versions . . . socket bodies in high melting
v | | o e 17 sosici How i e point thermoplastic . .. several unique features (some protected by UK
gt s polarit cator. [ sitions allo t to easure the 1 ifi H

follovlvinpg uranpgeszld).':fnvt;lts IOO;A\/s to ‘;9"9\‘/:'03.:. volz .IOO;AC" (05320\"": d.c. and US Patents) ... Post Office and NATO specmcauons.
current |VOOHA: a.c. current 100;A.  Resistance 0010 to 999k Q. Operates If you want to study all the facts and figures, all the ingenious con-
ﬁ'{vmd?gf)ex(se?:‘;“ S struction details, send for the Rendar Electronic Components Catalogue
Dry cells or Ni Cad batceries. £55 SO0p of technical data sheets covering their entire range of products.
OnisinallRiice[€89 PO URIERICE il The cost of the catalogue is 25p, including P & P, and it's money very
BRAND NEW DIGITAL PANEL VOLTMETERS well spent|

10mV to 199V, 199 measuring points. Input

Z =100MQ@ _Automatic zeroing. Dimensions PLUS
72mmH  72mm W - {55mm D. £ 4'50 50p
Original Price £52. OUR PRICE P.&P.

LUCAS CAR RELAYS 5 MULLARD OC36 TRANSISTORS
Mounted on plug in P.C. Board. Abso-
lutely brand new unused. Size 6 5 in.
Qur price only £1'125. P. & P. inclusive.

RENDAR"

Rendar Instruments Ltd.,Victoria Road
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4
heemeeemed Cables: Rendar, Burgess Hill

12V heavy duty make. Suit-
able for spotlights, horns, over-
drives, etc. Brand new. Only
374p. Special price for quan-

tities 10 MSULLARD GET 113 TRANSIS-

TORS +10 diodes, resistors, etc. Size

6 5in. Brand new boards. Only 55p. UHF-AERIALS

P. & P. inclusive. Suitable f | d h .
LUCAS POWER DIODES uitabie for co our_an monochrome reception.
Type DD 716 HELICAL POTENTIOMETERS PLANAR folded dipoles + MESH reflectors

PAV. 4  35A (gold plated) | STC Relcon, [0.curn, Type No. HEL/
P A00 max. 351 (eold Place’ | 07/:10/1/001 /A, Following values supplied

T'f:ﬂf ‘%v%/ »—"ll/f’J‘r/‘ - i ( '

B " ) J i 1\ (I .
Only £2. P.&P. 10p ex-stock oyt = S i D e ——ny
Res. 5000 1% T ; T T
1ka ,VTJEJ/% S 73333 ) )
Q
20kq
o FERROX- All above Helicals are brand new stock. ILLUSTRATED UHF.50
Quantities available. Price £1-25 each. Aerial Arrays designed for fringe area reception UHF,50 £3-90
Type LA4. Brand new boxed P. & P. 5p for one. ) Uh
Price 95p. P. & P. inc Beckman Type A Helical pots. SW. _ F.18 £2-60
10 turn. Resistances available. 30k Without alochrome process for
A A (e oo e Bord loft/window sill mounting UHF,10 £1-95
MEGISTORS Bournes Helical pots. Miniature type. chm Bkt & 5 angled mast C.5 £1-50
. i | ?esi(s){an:e 10kg. Brand new. Price wall Bkt & 5" angled mast W.5 £1-00
M P i atue ass- 1:50. : g . § !
enz?g::élfesis'&,s. M v:|ucg7.5 * We have available from stock many Available by mail araer only when ardering UHF.50-UHF.18 ar FM Aerials)
1080 10%,. In boxes of four. § other types and vatues, please telephone
Per box £1-25. P. & P. 10p for quotation VHF/FM AERIALS

Aerial Array single-dipole B,21 £1-30

AERIAL CHANGEOVER RELAYS Aerial Array dipole-reflector B,22 £1-65

of current manufacture designed especially for mobile equipments, coil _

voltage 12V, frequency up to 250MHz at BOW.  Small size only, 2in. ~ in. _ ) CAR-AERIALS

Offered brand new, boxed. Price £1-50, inc. P. & P. Wing mounting spring Aerial 3-section extends to 481" A,6 £1-60
Motorised electric Aerial complete with details &

ADVANCE AUDIO OSCILLATOR TYPE J.I. switch. 12V poss or neg. 5-section extends to 40" A,7 £6-00

I5Hz to 50kHz in 3 ranges. OQutput 0-25V into 600Q. In good, serviceable

condition. PRICE £18'50. P. & P. 500, PRE-AMPLIFIERS

Suitable far calour and manochrame, freq caverage 40-860 MHZ-14d8 Gain

WE SPECIALISE IN SUPPLYING NEW AND Weather proof Pre-Amplifier T1 £5-25
USED TEST EQUIPMENT .. 240V.A.C. Power Unit T1/PU  £4-25
d i 1 blish d pri husi . Wh b _axi i . o
e et mgnal Benerators, audia oxclators, Irequency meters, Lowgosslen; ax sflcableboldininuitiales[otislieteislatsdpnylnfcablelclips
oscilloscopes (by Tektronix and other ieading ma'ers). high and low voltage per 100 at 30p. Aerial swiiches at 90p Co-axial plugs at 8p.
power supply units, relays (simple or special), panel meters, charc recorders, P & P. UHF & VHF/FM Aerials 50p, Car Aerials-Amps & cable etc., 25p,

etc.—a telephone call to us could save you pounds!

When ordering UHF Aerials, please state channel combination
ar transmitter lacation. S.A.E. with enquiries please.
Terms P.0/Cheque with order. UK. Mainland anly.

P' ) F' : RALFE ; AVEE (COMMUNICATIONS) LTD
10 CHAPEL STREET, LONDON, N.W. Dept P.E.1. 96a Plains Avenue, Maidstone, Kent
Tel. 01-723 8753 Telephone Maidstone 56962
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ALMOST UNBELIEVABLE! Think ot the year 1984 and
what might be produced then—now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have of
done it all NOW! It’s the radio perfectionist’'s dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio see

THE FABULOUS

This™
OFFER
ONLY,

FROM LIS,

WORLD

TUNER side control waveband selection unit (as used on ex-
pensive T.V.'s!). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull output!
ON/OFF volume and separate Treble and Bass tone controis for utter
perfection of reproduction and tone!
mination! Take it anywhere—runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220/240v AC mains supply. Internal ferrite rod -
aerial plus built-in ‘‘rotatable’ telescopic aerial extending to

39ins approx. It's also a fabulous CAR RADIO. Can also

Press-button dial illu- ™ £

no

£1-48 extra). BOX, POST, ETC, 50p.

U.K. when abroad, NO GUESSING! NO MESSING!)
ultra sensitive earphone for personal listening.

any eariier model purchased.)) HURRY! Send today or call at either store.

MATCHED SPEAKERS

FOR ONLY £1-25 EACH!

us .
NS
ALLCONNECTIOE st

“BANK BUSTING” OFFER! ASTRONOMICAL RE-
Frustrated import order must be turned into cash! Brand
New, from first-class makers—we must not mention name. Absolutely
the ultimate in luxury car equipment. The sort of offer that you only dream
about, but THIS is true! Yes, for the incredible price of £12.97 carr, etc.
33p you can have this magnificent complete 8-track Stereo Player. Beautifully
made—so compact, overall size é3in x 6}in 23in approx. for easy mounting
in any car, boat or truck—or even in the home. (Runs off 12V battery.) Just
“slap-in'’ your favourite recordings (obtainable everywhere) and you get
hours of continuous playing and experience rich true-fidelity stereo sound!
Autoplay, automatic track-changer, plus manual programme selector. Separate
thumbwheel volume and treble/bass tone controls, sliding balance control.
Outstanding 80-10,000 cfs frequency response! Circuit—I0Tr OTL system!
Playback system—B track, 4 channels! Speaker impedance—4-B ohms each

FANTASTIC
DUCTION!

channel! Output power—S5 watts (2:5 watts per channel), plus all feads,
connections, fitments, etc. Designed for fast, easy mounting. Complets
with simple instructions & WRITTEN GUARANTEE. BUT WAIT! For

only £2:50 extra (£1-25 each) you get the option to buy TWO SUPERB
COMPACT MATCHED SPEAKERS—each 4iin diam. approx.—to give
you a COMPLETE MAGNIFICENT 8 TRACK CAR STEREO SYSTEM!
Everything for £15:47 carr. 33p. (SAVING YOU £24:50), but please hurry!
We don't want to disappoint a single reader! Refund guarantee.

m W
like a "crystal set”! Complete with optional battery eliminator g“kN“ NE“\\\“«"\ \ W’DE
for both battery and mains use! We're almost giving them away ‘Sv“c‘_“ of AN mﬂUSANUScafrr'ON
atonly £20-75—a mere fraction of even today’s Russian miracle ! M\‘.P\“ W\ &STaTigNs POy "‘NSMISSI(]NS /1
price! We challenge you to compare performance and value —S“"h ‘\N\\\s“ AS fnuncunnf,,s&m FROM THE
with that of £80 radios! *You can't lose, we'll refund instantly \\\“—\ NG MM“ PORTABLE RADIO& L e
if you are not astounded! Elegant black & chrome finish “_MM(\ “‘,“P\“. -\
facia, set in fabulous Cabinet built case—constructed of \““\(““‘. OMMUNICATION - "MAG|C EYE"tunin
fine Russian hardwood in beautiful Teak Veneer finish— “‘gﬁﬂ~ RECE VER N level indicat 9
prevents vibration, ensures purer & sweeter tone than eVver! \ N\ ator
Yotume controlled from a whisper to a roar that would fill a hall! OR . — —
Much wider band spread, for absolute “‘pin-point’” station ] RA » 4 y 3 1!
selection! Plus ‘“MAGIC EYE'" tuning level indicator for f D DIC EEQ o,
ultra perfect tuning sensitivity! Yes, the Russians have sur- [ ] §§§§E = F
passed themselves, proving again their fantastic ability in the field of i : i l §§§§§§§S§\
electronics and brilliantly reflecting their advanced micro-circuitry 5§§§§§§§§$$§ Wik
techniques in the field of spaceship and satellite communications. ) ANDARL | ang | §§§§§§§§§§§\ " |
Yes, EVERY WAVEBAND instantly at your fingertips including [/ [} N} [SSSSNT §§§§§§ d
Standard Long, Medium, Short and Ultra Short Waves J | . DA l *COMPARE §$§Ss \\
to cover the four corners of the earth 24 hours a day in- [/ I DA ) ITS PERFORMANC| ‘§§§
cluding all normal transmissions. VHF, AM, FM, MW, | . - §%§
LW, USW, plus local & new stations not yet operational, A W|th £8 §§ oy 1P~
and messages from aill over the world! Expensive TURRET

WECOULDN'T EVEN MAKE
THEM FOR THIS PRICE!

be used through extension amplifier, tape recorder or public address system.

10fins x 41ins overall approx. Magnificently designed, made to give years of perfect service, {(U.K. service /N GUES
facilities & spares available for years & years to come, if ever necessary!). With WRITTEN GUARANTEE \STANTDAT SWORK-
manual with simple operating instructions & circuit diagram. OMNLY £20-75 (with mains/battery eliminator EHHW\A ;

*BUT WAIT, for only 55p extra you get the sensational yo
“COMPUTERISED” WORLD TUNING GUIDE (it enables you to time, pinpoint & get transmissions
the whole world over—even a child can do it in a flash—it even lets you know when to tune into the
PLUS Standard ‘longlife’ batteries PLUS
(Sorry—We cannot change these new radios for

Order by post to Uxbridge Road address, or call at either store.

HOP NITIES LTD. k

RADIOS!

{Kﬁ:‘v” IMEEyep;
fabulo”ﬁvA’LABLE wiry

WORLp 75 MPUTERSFy- |
10 toge INING GUIDE|

/

nA -

RIOR 48 € 3

SI1ZE l4ins x

SAVE £20-25 NOW!
i SUIDSIATE izt

RAND
NEW

BATTERY/MAINS AC
Combined

VHE ANEM

A

CASS
TAPERE
& PLAYER

§ WITH REMOTE
CONTROL MICROPHONE

Shopertunities “thunder” ahead with an offer that's FANTASTIC (even
by our standards!) We've snapped up 500 magnificent machines. Latest
sensation in the world of sound! First-class makers! Fabulous VHF, AM/
FM Radio AND Cassette Tape Recorder & Player combined & it also
runs off standard batteries or mains. (Simply plug in the 220/240V. AC line
cord.}) Record and play back anything,anywhere! Even tapedirectfrom the
Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY
£44! WE OFFER AT ALMOST HALF PRICE! Wonderful features:
% Press-button Keyboard Contro! Pane! or latest MASTER SWITCH
CONTROL! % “MAGIC EYE” Visual Battery check/recording tevel
indicator or built-in automatic Leveller!  Separate ON/OFF and
H1-LO volume controls! % Heavy duty built-in speaker! + Earphone
(for personal listening or ‘'monitoring’’) and extension speaker sockets!
+ Remote control microphone! s Built-in swivel telescopic extension
aerial (24in approx.)! Magnificently made case with carry handle.
(DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or {20-minute
Philips Cassette Tapes obtainable everywhere. The amazing built-in full
circuit VHF, AM/FM Radio gives you superb clarity of tone, incredible station
selection. Unique rotating Station Selector Dial—get all local city and regional
stations in every part of the country plus B,B.C. National, YHF. Picks up dozens
of foreign stations. Fabulous in your car! You could pay £ £ £'s more for a
Car Radio or Car Cassette player ALONE! £23.75, CARR. ETC. 35p. Com-
plete with simple instructions, remote control microphone with on/off
switch and microphone stand. WITH WRITTEN GUARANTEE, Send
today or call at either store.

BONUS OFFER; Batteries and Cassette Tape 25p extra if required.

Dept. PE/19, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON WI2 8A@. (Thurs. |, Fri. 7). Also at 37/3% HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.1. (Thurs.
p.m,) BOTH STORES OPEN FROM MONDAYS TO
SATURDAY 9-6.

Practical Electronics  August 1972
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A QUARTER TURN RIGHT!

..opens a world of real stereo sound

= P

TREBLE

VISCOUNT 1l AUDIO-£52 complete

OLE 815§ e
TN \ —< — - U, oq
: |.m 1 ‘ .
=X out

S TN -

' EREE

ERESNCE POWER

ohy _)‘ on

M e R P -

l -

‘ SYSTEM | Viscount {l R10l amplifier £22-00 * 90p p&p SYSTEM 2 Viscount Il R101 amplifier £22-00+-90p p&p I

2 x Duo Type Il speakers £14-00- 12 p&p | 2x Duo Type lll speakers £32:00 - £3 p&p
| Garrard SP25 Mk. Il with Garrard SP25 Mk. ill with |
[ MAG. cartridge, plinth and MAG. cartridge, plinth and
cover £23-00--£1-50 p&p cover £23-00—£1-50 p&p
Total £59-00 Total £77-00

| Available compiete for only £52 + £3-50 p&p

Available complete for only £69 + £4-00 p&p |

o |

14W - 14W per channel 40Hz to 40kHz +3dB
Total distortion at 10 watts at | kHz 0.19

This is real value for money! We have designed 2 systems
and the heart of them all is the Viscount Iif amplifier. A unit of
great eye appeal with teak finished cabinet. FET’s (Field effect
transistors) are incorporated on the input stages, just like the
top priced units. FET's give you more of the signal you want
and almost none of the hiss you don’t. Both units have output
sockets for headphones and tape recorder. Filters and tone
controls give a wide range of bass and treble adjustment.

For both systems we have chosen the famous Garrard SP25
Mk. lll deck which comes complete with simulated teak plinth
and dust cover,

The exclusive Duo loudspeaker systems are incomparable for
quality within their price range. Large speakers in extremely
substantial cabinets. There's a choice of the Duo II's for the
smaller room or the big Duo IIi’s for real bass response.

Check through the technical specification for convincing
evidence of the true value and excellence of Viscount Hl suites.
SPECIFICATION. 14 watts per channel inte 3-4 ohms (suitable 3-15
ohms). Total distortion at 10W, at | kHz, 0:1%,. P.U.I (for ceramic cartridges):
150mV into 3 Meg. P.U.2 (for magnetic cartridges). 4 mV at | kHz into 47 K
equalised within - | dB R.{.A A, Radio: 150 mV into 220K. (Sensitivities given
at full power). Tape out facilities; headphone socket, power out 250 mW per
channel. Tone controls and filter characteristics, Bass: +12 dB to — 17 dB at
60 Hz. Bass filter: 6 dB per octave cut. Treble control: treble +12 dB to
—12 dB at 15 kHz. Treble filter: 12 dB per octave. Signal to noise ratio:
(all controls at max) P.U.l and radio —65 dB. P.U.2: —58 dB. Crosstalk

better than —35 dB on all inputs. Overload characteristics better than 26 dB
on all inputs. Size: Approx. 13fin x 9in x 3%}in.

R|ToV]IC

620

SPEAKERS Duo Type Il. Size: Approx. [7in x 103in 6%in. Drive
unit: 13in X Bin with parasitic tweeter. Max. power |0 watts, 8 chms.
Simulated teak cabinet. £14 pair£2 p&p.

Duo Type Ill. Size: Approx. 234in I1%in < 94in. Drive unit:
13%in x B}in with H.F. speaker. Max. power, 20 watts at 3 ohms.
Freq. range: 20 Hz to 20 kHz. Teak veneer cabinet. £32 pair-—-£3 p&p.

Goods not
despatched
outside U.K.
Send S.A.E. for fully illustroted leoflet,
Radio & TV Components (Acton) Ltd., 21D High Street,
Acton, London W3 6NG. 323 Edgware Road, London,
W.2.

Mail orders to Acton. Terms C.W.O. All enquiries S.A.E.

Practical Electronics  August 1972
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Unis Otl_l slt'l D
anewconcept in stereo

The whole system is complete including superb cabinets in simulated
teak—just simply screw together the components and you save pounds!
Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC
turntable complete with stereo ceramic cartridge, teak simulated plinth and
tinted acrylic cover. Pius the big 13” x 8" EM! twin cone speakers ready
tor mounting in their elegant cabinets which simply need screwing and
gluing together. All glue and screws supplied.

Easy to follow step-by-step instructions guide you quickly and effortlessly
to taking the wraps off truly realistic stereo sound. .

£25 complete plus £2'80 P. & P.
Power output: 4 watts per channel

into 8 ohms. RIITHV C]
Inputs: 120 mV (for ceramic cartridges)

- Diamond stylus £1:25

Stereo headphones with adaptor £4

UNISOUND MODULES ONLY £6-95

If you prefer, you can buy the three modules
—pre-amplifier, power supply dual power
amplifier, and control panel—by themselves
.for only £6-95. P. & P. 50p extra. No solder-
ing, just simply screw together with screw-
driver supplied. Their overall specification is
the same as shown for the complete Uni-
sound console using the high efficient 1.C.
monolithic power chips to ensure very low
distortion at all power levels, correct
operation in all ambient temperatures, full
power over the audio spectrum.

See opposite
page for addresses

RELIANT MK.1V

The Reliant Mk.IV provides a
high standard of sound re-
production, with full mixing
facilities. lts versatility makes
it suitable for: Discotheque,
P.A., Home Entertainment Applications, etc.

TOURIST

MARK 3
CAR RADIO

 Five Electronically Mixeg Inputs * Mixer emplo)yinz F.ET. (Field Effect
% Threelndividual Mixing Controls Transistor
ACLRERANSISEOR % Separate bass and treble controls % Solid S(_a(e Cir;ur(ry
Beautifully designed to blend with the interiors of all cars. Permeability :uning common to all five inputs H Attractive Styling
and long wave loading coils ensure excellenc tracking,  sensitivity an t. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar 8mV. Inputs
relecevity on bowae bands “RE cemsiuviy ae'Itine s beccer han 8 |3 ST Sl or 2 Wi Tange of medum output saupment (Grar.
module and tuner together with comprehensive instructions guarantees 23“‘1’:00"'!:;?Jo\;gla:%:(:::gﬁ(r/\ols.zsg:;s ::::;:l""_‘;;"ge
success first time. |2 volts negative or positive earth. Size 7in  2in  4fin 13dB « 60 Hz. Treble control range \2dB % PRICE
deep SET OF PARTS I5KHz, Separace ONJOFF Switch. Neon Indicator.
£ Plus P. & P POWER QUTPUT: 12 Wates RMS. into 3 rto
i A 8 i '30 P | 4 ohms speaker.
Craves Speatar: batrle and fixing ki 6 500 SIGNAL/NOISE: Better than —60dB on inputs 3, 4 .
b D 4 E Speaker postage free when and Sand —50dB on | and 2.
£1:25 extra plus P. & P. 25p ordered with parts SUPPLY: 220 to 250V A.C. Mains
SIZE: (24in » 6in - 3%in. Plus P. & P. 60p

pUETTO MK. 11 1.c. | GONTINENTAL
STEREO AMPLIFIER 4-TRACK, 3-SPEED
sopnisticatedseyling combined | T APE DEGK

means Hi-Fi.  This is what the with high impedance heads

Duetto Mk. | offers at a
isti ice. Mullar i = H | R.C. 74 tape deck. Three speeds—7;,
realistic price ullard built stereo pre-amplifier/tone control module and the 3 and 1h T detrack record]playback

highly efficient |.C. monolithic power chips ensure: reliability, very low distortion e
at all power |levels, correct operat:on in all ambient temperatures, full power over head. Plus 4-track erase head. Positive
the audio spectrum, etc. pressure pad system. Takes any tape
: spool up to and including 7in. The R.C. 74
is driven by a powerful 200/2S0V 50-cycle

fnpues: :U.'||'50m|\<)(’)‘m1\)2nmle§'ie(fozicer. :da_r;rldg:).“c) a.c. motor. A heavy, accurately balanced Z)
uxiliary g. {for radio, tape, B flywheel brings wow and flutter levels down to approx. 0-3% total at 3% an
tputs: watts rms per channel into 8- 15 speakers. 7% i.p.s. Fast re_wmd in both directions.
Qutp 5 8@ Q) IS §1 sp! r Controls couldn’t be simpler! Just five push buttons that interlock to cut out

Switched stereo headphone socket with power correction. 4 § h ! h
2 = accidental tape damage. Efficient servo-action type braking. Easy drop-in

Controls: Mono/stereo switch, selector switch, treble. bass, volume, tape loading. . . X -
balance and on/off switch. Neon indicator. The R.C. 74 comes with an attractive moulded deck cover, which has positions

for tone and volume controls. The unit is built into a rigid die-cast frame, and

Tone Controls: Treble - |4dB « 15kHz. overall size of the whole unit is 12§ < | |} <6in. Every single deck fully tested
Bass - |4dB @ 60 Hz. before dispatch. Spools not supplied. £15, Plus75p P. & P.

Power Bandwidth: - 2db 20Hz - 25kHz.

£11'50 plus P. & P. 60p

See opposite page for addresses
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w00/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONICS

Build as you learn with the exciting
new TEGHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast,

modern way.

Give yourself essential technical ‘“know-how’’—like reading circuits,
assembling standard components experimenting, building—quickly and

without effort, and enjoy every moment,

B.ILE.T.’s Simplified Study

Method and the remarkable TECHNATRON Self-Build Qutfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

and what’s more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors—
even a versatile'Multimeter which
we teach you to use, All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish,
And the equipment remains yours,
SO you can use it again and again.

You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it’s a good one—is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating 'as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A l4-year-old could understand
and benefit from this Course—but
it teaches the real thing. The
easy to understand, practical
projects—from a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a “non-
technical’’ type. And, if you
want to make it a career, B.LE.T.
has a fine range of Courses up to
City and Guilds standards.

New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of “OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO’’. This brand new
booklet—just out—tells you all
about TECHNATRON  and
B.LLE.T.’s full range of courses.

LR TP

Opportunities in
- Tolecommunications
BIET. x TVand Radio

)

%

Dept. B12, ALDERMASTON COURT, READING RG7 4PF

To B.LE.T. Dept. BI2,

Aldermaston Court, Reading RG7 4PF

Please send books and full information — free and without ||

J obligation.

NAME

AGE

ADDRESS

BLOCK CAPITALS PLEASE

BIET

SUBJECT OF INTEREST.

LBRITISH INSTITUTE OF ENGINEERING TEGHNOLOGY I

Accredited by the Council for the

Colleges.
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for fast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required

IDEAL FOR HOME
CONSTRUCTORS

Size 1 cartons all at 25p each
in 40/60, 60/40,
or Savhit alloys in 7 gauges.

BIB WIRE STRIPPER AND CUTTER

NEW!

From Electrical and Hardware Shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

EASY-TO-USE
DISPENSERS /;

Size 5
(Savbit) 18swg,
18p (illustrated)

Size 19A

(60/40 alloy)

18swg. 18p

Size 15 e
(60/40 alloy) SR
22swg. 22p -

Madel 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6 BAspanner ends,
%ound cuttingedges Price 32p.
Iso available,
de luxe Model 8.  Price 58p.

BRAND NEW L.T

TRANSFORMER . .
Fully Shrouded. All Primaries
220-240V
See Taps Amps Price Carr.
25-33-40-50 6 +50 50p
25-33-40-50 3 5:50 40p
4-16-24-32 4 £3-90 40p
4-16-24-32 2 £1.75 30p
12-20-24 10 £5.75 50p
12-20-24 5 4-00 40p
3-12-18 10 £4.75 45p
3-12-18 5 £3.75 40p
48-56-60 2 £3.75 40p
48--56-60 | £2.75 3Sp
6-12 10 £3.75 40p
6-12 5 £2.90 35p
12-24 | £1.75 JOD
9-15 2 £1-75

Unshrouded types, terminal block
connections.

6—12V I15A, 9-17V 10A, 24V 10A,
12-0-12V 8A. AIll One Price £4,
Carr. 40p.

GARDNER “C" CORE
TRANSFORMERS FRACTION
OF MAKER’S PRICE

All Primaries 220-240V Secondaries
conservatively rated. 36V 0-35A,
75p, P.P. 20p. 128-0-128Y 20 mA,
tapped at 28-8-0-28:8V 150 mA, £I,
P.P. 25p. 25-0-25V |54mA and
7V 1-3A, £1, P.P. 25p. 25-26-27V
2-5A,£2,P.P.30p, 11-0-11V 176mA,

75p, PP, 20p. 24-5-0-24-5V 0 75A
£1-75, P.P. 30p. 130V 450mA,
three times, £3.75. Carr. 50p.

G.E.C. L.T. TRANSFORMERS

P.R.l. 200, 220, 240. SEC Tapped
59, 6| 63 65, 67 69V, 10A. ull
(roplcahsed Open frame (ype,
terminal block connections. £5:50.
Carr. 50p.

SAMSON’S ELECTRONICS LTD.
9-10 CHAPEL STREET
LONDON, N.W.I
04-723 7851 01-262 5125

AC 220-240V RELAYS
BY FAMOUS MAKERS
Octal Plug-in Types
Covered

2PCO 7A contacts with base, size
2x 14 » liin, 60p, P.P. IOp
2PCO 6A contacts with base, size
13 x 14 x l4in, 70p, P.P. 10p.

Open type, 3PCO 6A contacts,
single hole fixing, size Iéx Hx
I4in, 50p, P.P. 10p.
P.P. 10p.

Perspex

MAGNETIC DEVICES. RELAYS
6V d.c. 3 heavy make contacts,
size 2 x 14 x lin, 50p, P.P. 10p.

VARLEY MINIATURE RELAYS
Perspex covered, 12V d.c. 4PCO
contacts with base, size 14 x I x
4in, 50p, P.P. 5p,

GPO 3000 TYPE RELAYS
2000, 6M, 75Q, 3M, ICO, 500Q,
4CO, 100Q, 4 heavy M, 2,0000Q +
130Q, ICO—AIl One Price 35p,
P.P. 10p.

EXIDE LEAD-ACID
BATTERIES

in glass containers. Size 7 x5 x
24in 10V 5a.h. Supplied brand new
with charging instructions. Ideal for
lighting, alarm systems, etc. Two
packed in original maker’s cartons.
£1.75, Carr.50p. One £1. Carr.25p.

MINIATURE 24V D.C. GEARED
MOTORS

500 r.p.m. Size 2 x l$inx lin.
Le;glth of spindle lin, dia. in, 75p.
P 54

A.C. 220-240V SHADED

POLE MOTORS

1,500 r.p.m. Double spindle. Length
#in and §in.  Overall size 3 x 3} x
2in. Similar to _turbo fan heater
motors. 50p. P.P. |50.

PAINTON 12 WAY PLUGS
AND SOCKETS i

Brand New. Chassis mounting
socket, shrouded plug, 35p com.
plete. P.P. 5p. 6-way, 20p. P.P, Sp.
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LEAK AMPLIFIER
BARGAINS

STEREO 70 Amp. (Cased). LASKY'S .
LIST PRICE £75-00 PRICE ‘sfac?o
STEREO 30 plus Amp. LAsKY's £45-00
(Cased). LIST PRICE £62-50 PRICE each
C&PEl

LEAK TEAK CASES

Rosewood case for Stereo 30 or Stereo 70, please I

state which is required.

LIST PRICE LASKY’'S . C&P
£7-37 PRICE £275 25p
Teak case for Stereofetic tuner only.

LIST PRICE LASKY’S . C&P
£7-37 PRICE £250 3

Double case to hold Stereo 30 or Stereo 70 and
Stereofetic tuner in Teak.

LIST PRICE LASKY’S . car
£10-37 PRICE £4.95 35p

LEAK
TRUSPEED

2-speed 45 and 334 rpm
belt drive turntable
complete with plinth, cover

- " and Shure cartridge.
B 57 PRICE 6950
LASKY'S C&P
SKY's £47.50 4

PRICE

SINCLAIR PHASE LOCK
LOOP STEREO FM TUNER

Incorporates varicap
diodes, printed cir-
cuit, coils, squelch
circuit |.C. Decoder,
etc., supplied com-
pletely built and
tested and ready to
be mounted into any cabinet you choose. |t may
be used with any High Fidelity Amplifier. Power
requirements 25/30V DC.

LIST PRICE LASKY’S . C&P
£25-00 PRICE £16.95 25p

NIVICO MCA-V7E

4-CHANNEL AMPLIFIER

e

USE 1T AS A 4-CHANNEL AMP
USE IT AS A STEREO AMP
USE IT WITH SYNTHESISED
4-CHANNEL SOUND FROM
2-CHANNEL SOURCE

The MCA-VT7E can be used as a true 4-channel
integrated amplifier from discreet 4-channel
source using four speakers or have synthesised
4-channel sound using only two speakers. The
MCA-VTE can also be used as a conventional
stereo amplifier with two speakers only. Output
4x 12:5W or 2x25W.

LIST PRICE LASKY’S caP
£115-00 PRICE £78.00 £1:00

Branches

207 EDGWARE ROAD, LONDON, W.2 Tel: 01723 327

8 TRACK

Stereo car

Player

Accepts all stand-

ard pre-recorded

8 track stereocar-

tridges. Features

include automatic

head cleaner,

channel select and

channel repeat push but-

tons, slider type volume and tone controls, channel
balance. Output 5 watts per channel, frequency
response 50Hz-10kHz. OQutput imp. 4 ohms, size
431(W) x | lz(H) x 64(D) in. Operates on {2v DC
negative earth. Beautifully styled with black ivary
and chrome trim.

BELTEK C5700 complete with mounting
brackets and 8 track pre-.recorded demon-
stration cartridge.

£19.758 cariop
BELTEK R5310 FM TUNING ADAPTOR

Matches the C5700, the ideal car stereo system.
LASKY’S PRICE £ 8.95 czrasp

Add £3-75 to any BELTEK car player for
pair of FANTAVOX KS70| car speakers.

AKAI TAPE
RECORDER
SCOOP !

(C&P75ponall
Tape Decks.)

]
AKALI 4000D illustrated
List Price £93-65
AKAI 1720L
List Price £87-36
AKAI X1800SD
List Price £162°79 ..
AKAIl X200D
List Price £157-93 .
2 CSS-8 Speakers
List Price £25-00

Lasky’s Price £61-50
Lasky’s Price £58.95
Lasky’s Price £111:50
Lasky’s Price £106.50

Lasky’s Price £15.95
C & P 50p

2 ADM 11/8 mics. Suitable for use on all Akai

tape recorders. List Price £11:90. Lasky’s Price

£7.50. C & P I5p.

MULLARD UNILEX KITS

CONTROL

Fitted with

bass, treble,

vol. and bal-

ance con-

trols. All

wires fitted

for connec-

ting. Size %in

x 13in x lin.

£2:25.

EP-9001|

PRE-AMP. Input imp. PU 2.2M, tuner IM.
Sensitivity PU 320mV, tuner 140mV. Treble and
bass control range — 14dB to  14dB Treble at
16KHz, bass at 60Hz. Size 4in x 5in x lin.
£2:40.

EP 9000 AMP. Output 4W per channel into
12 ohms. OQutput imp. 1215 ohms or 8 ohms
with series resistors. Freq. resp. 50Hz
16KHz. Size 33in x 4in x 11in. £2.25.

EP 9002 POWER SUPPLY. Use with control,
EP900! and 2 x EP9000. For 220/250V mains.
£3.50. C & P I5peach.

OUT NOW 19712

AUDIO TRONICS NEW
REVISED EDITION

The great new 1972 edition of Lasky's famous
Audio-Tronics catalogue is now available—FREE on
request. Send your name and address and |5p for
post and inclusion on our regular mailing list.

The Home of High Fidelity

33 TOTTENHAM CT. RD.. LONDON, W] Tek: 01-636 2605 OPe@!1dey-7o.n-6p.m MandoytaSaluday
NEW CITY BRANCH . NOW OPEN

Openoll doy.90.m.-6 p.m. Manday to Saturday

152/3 FLEET STREET, LONDON. E.C4 Tel: 01-353 2833

Open all day Thursdoy. early clasing | p.m. Saturday

DIGITAL
CLOCK

EXCLUSIVELY

FROM LASKY'S

The clock meas-

ures5§° (W) x 2}~

(H) x 3°(D) (over-

all from front of

drum to back of switch). SPEC.: 210/240V a.c. 50Hz
operation; switch rating 250V, 3A. Complete with
instructions. NOW WITH ILLUMINATED
DIAL COMPLETE WITH KNOBS
FEATURES: @ MAINS OPERATION @ |2
HOUR ALARM @ AUTO “SLEEP” SWITCH
® HOURS, MINUTES AND SECONDS
READ-OFF ® FORWARD AND BACKWARD
TIMEADJUSTMENT@®SILENT OPERATION
® SHOCK AND VIBRATION PROOF
® BUILT IN ALARM BUZZER

SPECIAL QUOTES LASKY'S ‘61’ C&P
FOR QUANTITIES PRICE 25p

8 TRACK STEREO t

CARTRIDGE PLAYER

The TD8S is suitable for

use with most modern

stereo amplifiers and delivers a

pre-amp output of 125mW. 35p
Power requirements: 210/250V AC, 50Hz. Frequency
response: 50Hz-10KHz. 4 pole dynamically balanced
synchronous motor. Black and woodgrain plastic
cabinet. Size: BE(W) ~ 37(H) x 10 (D) in.

m LASKY'S
Price £24:20 LaskY's £17.95

STEREOSOUND
SPEAKERS Bookshelf

| Extension Speakers

An attractive

bookshelf
speaker system with teak veneer finish. Imp. 8 chms.
Max. Power 12W. Size 144 (H) x 9 (W) x 7% (D} in.

LASKY’S PRICE (PAIR) £1 575 c&p2sp

LEAK SPEAKERS

150 Speakers (pair). .
250 oy ® oo
600

C & P£2:50

FANTASTIC VALUE
WHARFEDALE
SCOOP!

N
BRONZE 8RS/DD s, 15 ohm:

LIST PRICE  LASKY’S

£475 PRICE £2.95 Clt‘?'vp
TWO FOR £5.75

SUPER I0RS/DD 0in, 15 ohms

LIST PRICE LASKY’S . c&P
£13-50 PRICE £6.95 200

TWO FOR £13.50 il’s

42-45 TOTTENHAM CT.RD.. LONDON. W) Tel: 01-580 2573

109-FLEET STREET, LONDON. EC4 Tel: 01-353 5812

Open alldoy Thursday. early closing | p.m. Saturday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST. TOWER HAMLETS, LONDON, E]J Tel.; 01-790 4821

Practical Electronics  August 1972

623



FM TU NER NELSON - JONES (Thousands now in use)

Reduced prices
For components for this highly successful design which features 0-75:V sensitivity. Mosfet front end. Ceramic |.F. strip.  Triple gang
tuning. {V r.m.s. output level, suitable for phase-locked decoder, as below. Designer’s own P.C.B.

SOLID STATE TUNING INDICATOR
This is the latest addition to our range of tuner accessory options (W.W. April '72). Tuning is indicated by the balance of two light emitting
diodes. The kit includes, LED's, high gain transistors, P.C.B., resistors, mounting kit and instruction booklet. Order TO41.
Price £1:72 plus P. & P. 10p, with two LED's (or £1-98 with extra LED for '‘stereo’ lamp-see decoder).

DIAL CHASSIS KIT
Now available - includes all dial drive components, dial plate, decoder mounting bracket, tuning scales, decoder-tuner tagstrips, etc., 4-way
2/3 pole rotary switch and instruction booklet.
Price £2-13 plus P. & P. I7p (Note: may be purchased without dial drive components.)

SAMPLE PRICES

Tuner parts with screening box . .. .. . .. . .. . .. : Less than £12
Tuner parts with screening box plus dial chassis kit 45 .. - .. ok .. m - Less than £14
Tuner parts with screening box plus dial chassis kit and solid state tuning indicator .. . z . Less than £16
Please send S.A.E. for lists and order form.
PHASE-LOCKED STEREO DECODER KIT PORTUS AND HAYWOOD

Now with free LED '’ stereo on '’ light—complementing this superb decoder (W.W. Sept. '70) featuring 40dB separation up to 10kHz. NO
COILS. Negligible spurious tones (birdies). Simple setting up. Suitable for wide variety of tuners including the NELSON-JONES TUNER
as above.

Reduced from £8:97 to £7-68 plus P. & P. |ép

I.C. STABILISED POWER SUPPLY KIT

Featuring very low output ripple, short circuit and overload protection. Suitable for Nelson-Jones tuner plus decoder plus solid state indicators
Output current 100mA at 12V with 6V rail. Price £3-55 plus P. & P. 17p.

LIGHT EMITTING DIODES (RED)
Hewlett Packard panel or P.C.B. mounting with free mounting clip—clear or black. Order LEDI.
Monsanto miniature P.C.B. mounting with radial leads. Order LED2.
Now only 39p each with connection data. Please add postage.

RESISTORS
tW 5% low noise carbon film. 10 ohms 4-7m EI2 |-9 Ip., 10-99, 0:9p each. Please add postage.
§xample| from our lists
90

406 P ZTX500 12p FXI115 ip 709 DIL op amp 49p 4W 2/3p rotary switch 26p
TAA66IB £1-32 T 1409 28p Trimmer caps 1ép 7474 Dual D 60p Tuning meter £1-25
TBA625B £1.04 CA3053 48p Tuner P.C.B. £1-25 Decoder P.C.B. £1.50 Neosid E3 assembly 25p

INTEGREX LIMITED P.0. BOX 45 DERBY DEI ITW Phone 0283 89 3580

9 |

'MULTI MINI
VICE AND

ABC's OF ELECTRONIC

POWER
By Rufus P. Turner £1-50

THE MANUAL OF CAR
ELECTRONICS

By Rudolph F. Graf and
George |. Whalen  £3-50

99 WAYS TO IMPROVE YOUR
HI-FI
By Len Buckwalter £1-50

PRACTICAL DESIGN WITH

TRANSISTORS
(Revised Edn.)
By M. Horowitz £2-40

The Mazda Book of
PAL RECEIVER SERVICING
By D. J. Seal £3-50

(Published: Foulsham Teclinical)

INTRODUCTION TO VIDEO
RECORDING
By W. Oliver £1-50

(Published : Foulsham Technical)

£7°25

3 Solve your communica-
tion problemis with this

4-Station Transistor Intercom system (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Ottice and Home. Operates
on one M\ by ¥. On/off switch. Volume control.
Complete w. 3 connecting wires each 66ft. and
other accezsori P& P, 40p. o
MAINS INTERCM
No batteries - no wires. Just plug in the mains for
instant two-way, loud and clear coinmunication.
On/oft switeh and volume control with lock system.
Price 212-40. P. & P. 53p extra.

26p P. & P.

This unique all purpose vice is
just like a ‘third hand’ countless
uses for the electronics enthusiast
-assembly, soldering, gluing, wir-
ing, drilling, etc. Firm base,
positive grip for all shapes of work,
with independently adjustable
twin jaws.
Truly a precision made bargain.

" Y

£3°35
Same as 4-station Intercotn for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Conmplete with 66ft.” connecting wire.
Battery 14p. P. & P 25p.

>
>
>
>
>
>
g
o
>
o
>
o
X
o
>
o
>

N RN RN RN NN N N HAL ML

<= £2°99
e / Why not hoost
effi.

Also single jaw model £3-37
business

(22p P. & P.) FOULSHAM~-SAMS
1 ciency with this ineredible De-Luxc Telephone Ampli-
FREEBORN LTD. (Dept. PES) TECHNICAL BOOKS Nt ritr e akit o
Beechfield House West Bar off switch. Volume control. Battery 14p extra. P. & P

Banbury e Oxon (W FOULSHAM & CO. LTD) 22p.  Full price refunded if not satistied in 7 days.
\_ _J YEOVIL RD., SLOUGH, BUCKS, ENGLAND 109 KENSINGTON HIGH STREET. LONDOA, W.8
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S

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT :

DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. |

® LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN ‘
STOCK @ OTHER RANGES TO ORDER

‘ ™ . .. .

NEW ‘“SEW' DESIGNS! i,',',ﬁ,,w':g‘,’e"; aoi'?;/‘\izc

CLEAR PLASTIC METERS | BAKELITE PANEL METERS 607500/6‘53:{‘&3‘ s 36;
TYPE SW. 100 | TYPE S-80 120/1,200V" a.c.

MULTIMETERS o EVERY purposel

HIOKI MODEL 720X
Overhead protection.
5/25/100/500/1000V D.C.
10/50/250/1000V A.C.
SOu.AIQoOmA 20K/2 meg
. ~5 to + 62db.
u-ov P. & P. 15p.

MODEL LT.101 1000 O.P.V.
0/10/50/250/1000 V. D
0/10/30/250/1000 V.  A.C.
0/1/100 M.A. 0/130 K ohms.
21.97. P. & P. 1op.

MODEL PL438. 20k 03/
Volt d.c. 8k}/Voit

Current  0-60.A/0-12/0~ | " a.c. Mirror scale. 0-6/
100 x 80 mm | 80 mm square fronts el ¥ o0 et 3/12/30/120/600V d.c.
2320 —90 to +63dB. $4-62). P. & P. i5p 3/30/120/600V a.c.
£3-10 53//1600;11\/ 60/eogm,«.
£23-10 10/100K/1 Meg/10 meg

MODEL 500. 30,000
2310 : nR. —20to + 46dB.
310 °' N eith m:":‘&';‘: £697). P. & P.12}p.

50uA ... £3-10 1A de. ... 2260 B T a5 100
50 o-.,o;;,\ 2810 SAde. ... 4280 250/600/1,000 V d.c. 0/2-5/ MODEL 5025, 57
A ... .. 2810 300V ac. . 22-80 10/25/100/250/500/ ranges, giant 5tin
100 0 100uA !3-86 VU Meter .. 375 VU Meter .. £3-37 1,000 V. a.c. 0/50 A [5/50] meter, polarity
500 mA. 12 amp. t.c. reverse switch. Sen-

“SEW' CLEAR PLASTIC METERS

Type MR.85P, 41in . 4tin fronts. ' Type MR.38P.1 21/32“1 square fronts.
£2-80

sitivity: 50K/Voltd.c.
5K/Volt a.c. D.c.
125, 023, 1-25, 5, 10, 25, 50, 125,
100 A.c. Volts: 1.).3.1,10

0/60K/6 Meg./60 Meg(l.
£8-874. Post paid.

Volts: 0

[ g b ———t TME LAB TESTER. 500 1,000V, D.c. current:
: 100,000 0.P.V. . 90, 250, 500mA, 5,
| 1A gm 8fin scale buzzer 2K, 10K, 100K, lmeg.
; v short circuit check. 10 meg. Decibels: —"0 to +Rodll 212.50.
‘ o Hensitivity: 100,000 P. & P.17}p.
vy # o83 OPVd.c.5/Volta.c.
e D.c. volts: 05, 2:5, | HIOKI-MODEL 700X
! e i 10, 50, 250, 1,000V. | 100,000 O.P.V, Overload
‘ - v A.c. volis: 3, 10, 50, 250, 500, 1,000V. protection. Mirror reale.
D.c. current: 10, 100uA, 10, 100, 500mA,
‘ ...... 22-10 25, 10A. Resistance: 1K, 10K, 100K, | 3/-6/1-%/1 0/3/6/1"/30/60/
50:0-50 A £21-80 10 meg, 100 meg. Decibels: —10 to 120/300/600/1200
‘ Rl asene !l‘gg +49dB. Plastic czae with carrying handle, }za/:i/ﬁ/1"/30/60/100/300/600/
-0- ; ize 74in x 6in x 3}in. £1890, P. & P.25p. | 11
AT m R size 7¢in x 6}in x 3fin. 218-90, P.25p 1a/30uA/3/6/30/60/l.;0/
500, gooa 1-65
: ROUND SCALE TYPE PENCIL P
500-0-500uA £1.60 6/12 AMP DC
ImA .00 £1.80 TESTER MODEL TS.68 | 2K/200K/2 Meg/20 meg ohm

——— —20 to + 63db

|
|
I
|

30A zc* .. £280 | 2mA 2160 41350 P. & P. 20p
omA .. £1-60 §
Type MR.52P, 2}in square fronts. 10mA £1-60 RUSSIAN 22 RANGE IULmlﬂR
GOpA ... £3:10 | 20V d.c. 22-00 2gm: ﬁ-:g Model V437 10,000
00-0-.)0 A 22:60 ‘ 50V dee. ... 28 90m . 4l ImA ... . i o.p.v. A first class
Suk . 2880 | Sov e o 2800 | JORN o 51e8 | v heter | 8240 _‘,‘;‘;g’ﬁ';‘j, portable, wtaple to use posket |\ aaite . instrument
100 0 100;1\ 2250 15V a.c. . 2210 dec. at 2,000 o.p.v. Resistance 0-20k f1. manufactured in
£2:30 | 300V ac. .. 2210 Type MR.45P. 2in square fronts. ONLY £1.97. ¥.4& P. 13p. USSR, to the
g-gg | sl:fet:r - SOpA ..., 2225 | 10V dec. ... £1-50 }{‘lﬁ;ﬁ . ;'}nTg?i:_ﬂ)s}
X Y TS 50-0-3 . 2 d Doeg
£5:00 | VU Meter g-so 'fgoo Ko‘.m.:j R -ot'fli o A TMK MODEL 117 FET. ELECTRONIC 250 [ 500/ 1000V d.c.,
2200 G a 22:10 | S0V d.c. 21-50 VOLTMETER 35110509301 5007
22:00 aes .. Battery vperated, 11| 1000V a.c. D.c. current
22.00 SA st L. meg input. U6 ranges. | 100 mA 11710
29.00 10A ac* Large 43in mircor scale. | 100mA/1A. Resist-
£2:00 20Aact Size 57in x 4iin_ X | ance 300 ohms/3/30/300khQ [ 3MAL.
£22-00 | 30A a.c.* 23in.  D.c. volta 08~ | (omplete with batteries, test leads, in-
'-'309‘ . A l structions and sturdy steel carrying case.
300V BM.S OUR PRICE £5-97. P.4& P 2p.

P-P. D.c. Lurrent 0-12-
12MA. Resivtance up to ,000M ohm.
Decibels —20 to +31dB. Complete with
jeads/instructions. £17-50. P. & P. 20p.

« SEW " BAKELITE © TE-20D RF SIVGTuiLtGENlERATOR
Accurate wide range sig-
PANEL METERS = Nerin

Type MR._G5P, 8}in < 3jin fronts,
57 T0-3 PORTABLE OSCILLOSCOPE

n lube. Y amp. Sensiti-
¥ 01V p-p/CM. Band-
width  1-5  cps- I.;M}{L
fuput imp. negfd 2

X amp nensm\lh 0'3\

nal generator cosering @ ZROOKH Input imp
120K ¢f3~500Mc/s on OIS . N
Type MR.685 3iin square fronts. 6 bands.  Directly cali- v_:m%&giﬂowl.‘k:;q;goaﬁe
A L brated Variable R.F. at- ? p 1
VU meter .. 23-37 tenuator, audio output. . al 8 chx;omsauon Internal
S0mA a.c. 2220 Xtal socket for calibra- q ]
100mA a.c.* 2220 tion. 220/240V. AL . 3
200mA sc.t 2220 Brand new with i [l s IR s
500mA a.c.* £220 tions. 218. Carr. 37} e
lAsct ... 2220 Baw 140215 % 110 HONEYWELL DIGITAL
sAsct ... 1220 B VOLTMETER VT.100
v TER SINESQUARE WAVE canefinancl by
ace .. £ AUDIO GENERATORS nelyginonntd

150V d.e. .. 2196
300V dec. .. 2195
30V a.c.t .. 2195
50V a.c.x .. £1.85
150V a.c.* 2186
300V a.c.* 21-96
500mA ac.® 21-95
1A act ... 2196
5A ac* ... 2186
104 a.c.* .. 195
204 a.c.* .. 2195
30A a.c* ..
30A a,c.* .. 2196

30A ac.* .. 22:20

& MOVING IRON —
ALLOTHERS MOVING COIL
Please add postage

“SEW' EDUCATIONAL
METERS

Type ED,107. S8ise
overall 100mm x

8ine: 20¢/s to Basic  meter
200 hefs on 4 | measures I
bands,  Square: volt d.c. bu§
“0c/a to 30 ke/s. | €&M be usel
Output  imped- | '° __‘llneuure’
ance 3,000 ohns. ?)l“ai‘ra:l;s:i
200/250V .
5(\.1([))/1;1‘:2(} br:x.l‘:l. d.c. voit, current and olius with optional
v and . plug-in cards.

it teed with hnstruc. Srceifeationes Recurac -2 O 1
i g > 7 digit. Resolution: 1m 0. of digita:
tion manual anci leade. £17-50. Carr. 371p. o e imange. igit, Overtange.
100°, (up to 1-999). Input impedance:

[
[
4

80mm x 108mm. a VU meter .. 2310 TE-IORF}'GNAL G_E"ERATOR 1000 Meg ohm. Measuring cycle: 1 per
A new range of high Accur}te wide range signal generator second. Adjustment: Automatic zeroing,
quality moving coil covering 120 kc/s-260 Mc/s on 6 bands. = fyll scale adjustment against an internal

instruments  ideal EDGEW'SE METERS
for school experi-
ments and other
bench applications.

Directly cali- reference voltage. Overload: to 100V d.c.

brated  variable | Input: Fully floating (3 poles). Input

R.F. attenuator. | power: 110-230V a.c. 50/60 cycles.

Operation 200/ | Qverallsize: 5}in. x 213/16in. X 83/16in
NEW

3” mirror scale. The mvunm - m—— 240V a.c. . AVAILABLE BRAND
meter movement i8 easily accessible to we 300 a0 S0 Brand new with | FULLY GUARANTEED AT APPROX
demonstrate internal working. Availabie i [ ml‘f“‘?‘lom 216. | HALF PRICE.  £49'97} Carr. 50p
in the following ranges: — MaRoAe L P. 37ip.
.. 8600 | 20V dec. ... 2440 5B, tor detals
..o 488 | . . A
. 2440 | 50V dc. ... 2440 | PE70 3 17/3%in - 1 15/3%n < 2lin deep. 240° WIDE ANGLE G. W. SMITH
2465 | 300V d.c. .. 2440 | : ! A METERS
24.40 S0uA ...... £3:10 | 500uA . 8278 im ER & CO (RADIO) LTD.
24.40 Dusl range 50-0-50uA .. n-sz 1mA . #3486 %v;';-e 60mm ls%uare
¥ - - 100uA .. ... 974, MWI-8 80mm
$h40 | SUOMA[A d.c.24:65 100‘3—‘100“1« B | 300V ac. .. £348 L sen poar | [ Also see nexttwo pages
. 24-40 | 5V/50V d.c. 24.85 ' 200uA ..... 2890 | VU meter .. 3340 extra.
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SEMI-CONDUCTORS/VVALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors 2N3415 NKT219 Integrated FJH101 25p 8N7433 80p

uN3416  §7p BC115  1bp( BFW91 20p/NKT223 £7p c,,‘zm FJH111 70p|SN7437 gdp VALVES
2G301  20p|2N3417 87p|: BC116  16p(BFX12 28p|NKT224 22p FJH121 25p(SN7440 20p f| 0a2 38p,: 30p EL95  38p
2G302  20p|2N3439 130p |2 BC118  16p| BFX13 22p(NKT225 22p f C(A3000 180p FJH131 £5p|8N7441AN 0B2 42p | EM80  45p

2G303 20p|2N3440 §7p 2!
2G308 42p(2N3564 17
2G308 80p|2N3565  15p
2G309 80p|2N3566 22p |

BCi119  80p/BFX29 25p|NKT229 30p CA3005 117p/FJH14! 26p 76p 0Z4
BC121 20p BFX30 26p|NKT237 85p CA3007 262p FJHI151 28p|SN7d4d4z  75p 1L4
BCl22  20p(BFX37 80p|NKT238 25p CA3011  75p|FJH161 70p|8N7446 100p IR5

BC126  15p|BFX44 37p|NKT240 27p | CA3012 88p|FJHI71 25p|8N7447 136p 185 80p| EM87 7
2G371  15p|2N3068 BC126  20p| BFX68 87p|NKT241 27p | CA3013 105p|FJH181 £5p|SN7448 125p IT4 85p|EY51  40p
2G374  20p BC134  12p|BrXs4 » CA3014 124p|FJHu21 25p|BN7450 20p 104 75p|EY86  40p
2G381  82p BCI35  12p| BFX85 43 CA3018 84p|FJH231 25pI8N7451 20p 1U5 120p(EY87  42p
2N3B8A 49D BC136  15pBFX86 25p/NKT244 17p [ CA3018A FJH241 25p|8N7453 20p f§ 2D21 95p|EZ40  55p
2N404  20p BC137  16p|BFXS7 25p|NKT245 20p 110p(FJH251 25p|SN7454 20p 3Q4 85p|EZ41 80p
2N696  15p BC138  20p( BFXS88 CA3019  84p FJJ101 384 80p| EZ80 27p

BC140  85p|BFX8Y CA3020 126p(FJJ111 3V4 80p| EZ81 2

BCl41  85p(BFX93A CA3020A FJJ121 5R4 85p|GZ32  48p

BC147 10p|BFY1l 42p|NKT271 20p 180p [ FJJ131 504 75p|GZ34 (]

BC148 10p(BFY1¥  25p| NKT262 20p CA3021 188p|FJJ14)
BC149 12p|BFY19 25p Nl\T"74 20p CA3022 130p|FJJ 181
BC162  17p{BFY21 42p|NK CA3023 126p|FJJ191

BC153  20p(BFY24 45p|NK CA3026 100p (FJJ211 6/30L2

BC154  20p| BFY29 40p(NKT281 27p CA3028A 74p|FJJ251 6ACT 35p| PCB6 80p
50p [ PC88 80p
BC168  1llp/BFY41 50p|NKT402 90p 10591 FJY101 25p[SN7493 87p 6AKS 50p|PC97 45p
BC159  12p(BFY43 B2p|NKT403 75p CA3029  87p|1C12 180p|8N7495 87p 6AK6 p{PCI00  48p
BC160  35p/BFY50 20p|NKT40% 85p CA30204 L900 40p|SN7496 87 6ALS §5p PCC84  40p
BC167  11p|BFY51 20p|NKT405 75p 1686p (1914 40p[8N74107 52p 6AM6 50p| PCC85  40p
BC168B 10p|BFY52 20p|NKT406 62p CA3030 137p (1923 40p[SN74153 6AQ5 50p|PCCB8  B8p
BC168C  1lp|BFY53 16p|NKTi51 62p CA3035 128p | LM380 £1-22p 135p 6AS6 50p| PCC89  80p
BC169B 1lp|BFY56A 57p(NKT452 62p CA3036  72p| MC724P 80p[SN74154 6ATE 70p| PCC189  §8p
2N3706  9p[40319 85p| BC169C 12p|BFY76 42p|NKT453 47p CA3039  82p|MC780P 247p(SN74160 200p 6AUG 180p| PCF80  80p
IN3T07 47p|BC170  12p|BFY77  B7p|NKT713 20p CA3041 109p|MC788P 146p 180p 6AVE 55p| PCFB2  34p
7 32p|BC171  15p|BFY90 65p(NKT71; 42p CA3042 108p|MC790P 124p|8N74161 8BA6 5p | PCF84  80p
47p|BC172  16p|BBX19  17p(NKT734 27p CA3043 187p|MC792P 88p 260p 6BE6 80p| PCF86  80p

87p|BC170  28p|BSX20 16p NKT736 35p § CA3044 120p|MC799P osp 8N74164 6BH6 46p[PCFBOO 8

80p BC177  20p|BSX21 20p|NKT773 25p CA3045 122p| MC1303L 220p 6BJ6 22p| PCF801 §
27p(BC178  20p|(BSX26 46p CA3046 8lp 0p | SN74165 6BQ7A 45p | PCF802  50p

20
CA3047 137p|MC1304P 225p 6BR7
CA3048 204p 8N74192 6BRS
CA3049 180p | MC1305P 175p 6BW6
LAJOJO 186p SN74193 8BWT
y 184p | MC838P 540p 175p 6BZ6

57p(BC17%  20p|BSX27
52p | BC182 10p| BSX 28
40p | BC18YL  10p|BSX60
40piBC183 8p|BSX61
50p | BC183L  9p|BSX76

@ 0
e o
L]

46p
30p
20p
40p
30p
25p
30p
80p
35p
50p
35p
48p
75p
35p
45p
40p
40p
80p
40p
BC157  15p|BFY30 40p|NKT401 87p CA3028B FJL101 126p|8N7d92 87p 6AGT 40p
35p
80p
2
30p
38p
40p
35p
25p
30p
25p
30p
76p
50p
40p
90p
70p
85p
80p
40p

32p|BC184  1lp|BAX77 185p | MC1435P TAA241 604 38p 45p| PCL84  45p
2N1507 57p| BC184L 46p 345p 162p 6CD6  128p 40p| PCL85 4
2N1613 40p | BC186 109p | MC15526 TAA242 425p 6CL6 50p 32p| PCL86  45p
2N1831 52p| B('187 240p 481p|TAA243 150p 6CW4  85p 33p | PFL200 85p
2N1632 55p | BC212L 186p | MC1708cG  [TAA263 75p M 6F) 82p 100p| PL36 &5p
2N1637 82p|BC213L 120p 94p|TAA293 97p 616G 35p 100p{ PL81 50p
2N1638 y 50p|BC214L 85p| MFC4000P  [TAA300 175p B 6F13 45p| EABC80 36p|PL82 45p
2N1639 27p "I\J&)G 30p|40467A  §7p|BCYI10 105p §5p| TAA310 125p 6F14 70p| EAF42  35p|PL83 45p

2N1701 162p|oN3856A 35p|40468A 35p|BCY30 1056p|SN7400 20p|TAA320 72p 8F15 85p| EB91 20p | PL84 40p

2N1711  24p(uN3ss8  e5p 72p| BCY31 50p|8N7401 20p|TAA350 175p B sr1s 50p| EBC41  55p|PL500  75p
2N1889  82p|oN3858A 80p 57p|BLY32 105p |SN7402 20p|TAA435 147p 6F23 85p|EBCS81  30p|PL504 8

2N1893 ON3839 27p BCY33 105p|SN7403 20p| TAADG21 132p 6H6 17p|EBF80  40p|PY32 55p
2N2147 N3859A 82p| 105p(8N7404 £0p|TAASu2 360p 6J4 50p| EBF83  40p|PY33  68p

P
2N2160  57p|aN3860 30p
2N2193  40p|2N3866 150p| AC
2N2193A 42p 21\3877 40p | 4
2N2194 7P| 2N3877A 40p |-
2N2194A 00  87p |
2N2217  25p|aN3900A 40p| -

105p|8N7405 20p|TAAL30 485p 6J5 25p| EBF89  32p|PYS0 40p
106p|8N7406 80p|TAABL1 446p 6J5GT  30p|EBL21 80p|PYS! 30p
130p |8N7408 20p|TABI0} 87p 6J6 20p[EC86 80p|PY82 35p
180p|[SN7409 20p|TAD100 150p 6J7 45p | ECR8 80p|PY83 38p
130p|SN7410 20p|TADI10 150p BK8G 40p| ECC40 85p|PY8S 40p
150p |8N7411 28p|SL403D 150p 6L6GT  45p|ECC84  30p(PYS00 40p

2N2218 97p 160p |SN7412  48p|8L702C 147p 6LD20 50p|ECCS85  40p(PY801 50p
‘2N‘2'.’l9 20p 150p|SN7413 30p|UA702A 280p 6Q7 40p|ECC88  40p|TU25 80p
2N2220 25p 275p|SN7416 84pUAa702C 77p § 6847 40p| ECF80  3bp|U26 80p
282221 P 30p 278p|SN7417  84p|UA703C 187p 68GT 40p|ECF82  8bp|Us0 40p

2N3906  25p 525p |8N7420 20p|UA709C 45p M 6sJ7 40p|ECF86  85p|U52 85p

A 25p | aN4008  12p |4
2N2297  30p|9N4059 10p | -
2N2368  15p|2N4060 12p |-

100p|8N7423  B5lp[UA710C 1856p 68K7 40p| ECH21 87pjU191 78p
276p(HN7427 48p|UA7i6 187p 68L7 35p | ECH35 100p| 17281 40p
430p (8N7428 80p| UA723C 100p 68N7T 36p|ECH42  75p| U282 40p

BLY;B

2N2369  15p|uN4061 12p| BCyse 280p|SN7430  20p|UA730C 180p 68Q7 40p| ECH81  30p| U301 40p
2N2369A 18p|oN4062 12D BCZ10 FC \'101 102p/SN7432 48plUAT4IC 80p [ 6U3 65p| ECH83  48p| U801
2N2410 479 BCZ11 6V6G  25p|ECLBO  45p|CABCSO 40p
2N 2483 150 B2 0 BRIDGE JOPIV4A  dop 6V6GT 3%p|ECL82 8bp|CaF42 55p
L 150 BD116 112p| GETak7 RECTIFIERS 100P1vis  50p N 6X4  35p|ECL83 70p|UBCil  50p
2N2539 18p|ACY44  25p|BDI21  65p|GET88Y PONSTIC J00PIV 44 56p 6X5G  30p|ECLSS  40p|UBCE1  40p
2N2540  22p 0\42.)4 42p|AD140  47p!BDI23  80p|GET890 J00PIV 44 85p 6X5GT 40p|EF37A 120p| UBFS0  40p
2N2613 42p|AD149  47p(BD124  60p|GET896 ENCAPSULATED |go0p1v 70p 1002 50p|EF39  50p|UBFs9  8bp
ERPLTY 17p AD130  82p BD131  76p| GETRO7 ROUPLY 14 45p N 10F1  75p|EF40  SOplucces  4gp
9N2646 17p|ADI61  35p|BD132  80p|GETS9A OP1V 56p 10P13  G0p|EFil  86p|GCCBY 40
2N2711 17p|AD162  38p(BDYI1C¢ 125p|MATI00 25p |0 100PIV u\ 85p 10P14 110p|EF42 70p|UCF80  56p
2N2712 17p|AF109  45p(BDY20 106p(MATIOl 25p HOOPLV 2A 55p| 400PIV 6A 75p 12AT6  30p|EF80  25p|UCH21 60p
2N2713 16p|AF114  26p/BDY61 126p|MATI20 25p 400PIV 24 80pl600PIV 6A 85p 12AT7  30p(EF85  35p|UCH42 70p
2N2714 17p|AF115  2bp| BDY62 100pMATI21 26p 12AU7  30p|EF86 30| UCHAI  40p
2N2904 % 12p|AF116  25p|BF115  25p|MJ400 107p SILICON RECTIFIERS 1 19AX7 30p|EF8S  98p|UCLS2 35y
2N29044 16p|AF117  20p|BF117  47p|MJ420 MINIATURE WIRE ENDED PLAS i 134V 20p|EFS1  30p|UCL8s  80p
2N2905 16p|AF118  60p| BF152  28p|MJ421  80p SERIES N PL gl 12BA6  40p|EF92  35p|UF4I.  80n
2N2005A 17p[AF121  30p|BF154 20p|MJ430 102p . 1AMP 15AMP 319 P 12BEG  40p|EF133  35p|UF80 960
2N2906 47p|AFI24  22p|BF158  15p|MJ440  8bp 4001 0PIV 7 8p 12BH7  45p|EF18i  36p|UFSs  40p
2N2906A4 16p|AF125  19p|BF158  36p|MJ480  97p 4002 100PIV. 7p % 200 19AQ5  35p|EH90  40p|UF8I  dop
22001 36p MJ48l 125 40032001y & 10p 2% 20D1  50p|EL33  60p|UL41  65p
2N2923 18p(MJ490 100p 4004 4001’1\' 8p 10p 351’ 20F2 86p|[EL41 60p| UL84 40p
2N2924 38p|MJ491 137p 4005 600PIV 10p 12p 8p 2011 110p| EL42 85p|UY41 48p
2N2925 19p|MJE340 50p 4006 800PIV  1gp 1sp 27p 2061 50 UYss  40p
2N2926G 30p| MJE370 80p 4007 1000P1V  15p  16p  30p oy  oop|ELEL  sp|UXER. 400
2N29260 25p MJE371 80p 50+ lese 15% 100+ less 209% 20P1 110p EELZH 25p VR150/3085p
2N2926Y 30p | MJE520 80p|TIS40 12p SILICON RECTIFIERS 20P5 120p | EL8S 43p| Add 18p in 2
2N 3011 e B R STUD MOUNTING 25L6  S0p|EL91  35p| for postage
2N3014 P 102 o P BA 10A  17-5A 3DA — ———em o —-
2N3053 30p MPF103 3bp|TIss2  1lp TOOETN " 4y sop f1e2 DIODES & RECTIFIERS

2N 3054 20p|MPF104 37p|TiS53 22p f . g 5 500 5oy £1.45 IN34A  10p BAl54 I2p,GJTM  87p
2N3035  80p 2N 3246 20p|MPF105 37p|XB112 1gp fJ 200PIV 9 HD G i IN914  7p|BAX13 12p]0As 17
P N5 93638 82p | XC141 36 HOOLIN 30p  58p 4 IN916  10p|BAX16 7p|OA6  1Bp
2N3133 80p|2N5249 P 15p | MP. ] P GO0PIV 32p  80p 7%p 2212 A R e ItH
2N3134  30p|2N5265 $25p ; ¢ 15p| NKT124 42p|2TX107 15p M J00nv 36p 75p  87p 2247 4 Wi 210810 25
2N3135  28p|2N5300 15p | NKT125 27p(ZTX108 12p 1000PIV 40p 85p 21.05 £2.77 0}\47 o
2N3136  £5p|2N3306 16p [NKT126 27p(ZTX109 15p 304 Tess 155 1004 looe 20°, oy 8
2N3390  £5p(2N5307 15p|NKT128 27p|ZTX300 1gp g Qe »
2N3391  20p|2N5308 35p| NKT135 27p|2TX301 185p ZENEE DIODES OATS o
2N3391A 30p | 2N5309 14p[NKT137 82pZTX302 20p S00MW ) 1OWATT | 10 WATT On78 7
2N3392 17p|2N5310 19p|NKT210 30p|ZTX303 20p sa-3av | 2ac100v | 39100V 081 L
2N3393  16p|2N5354 22p|NKT2!1 30p(2TX304 25p 10peach | 98peach | 40p each 078 7
2N3394  18p|2N5355 225/ NKT212 80p|ZTX500 1bp 54 less 159 1004 lesa 200, o »
2N3402  22p|2N5356 28pNKT213 80p|ZTX501 16p = — oa 7
2N3403  22p|2N5365 47p|NKT214 20p|ZTX502 20p | TRANSISTOR DISCOUNTS:— 12 + 10%; A% 7
2N3404 32p|2N5366 25p|NKT215 28p ZTX503 17p 20 + 15%; 100 + 20% any one type. Oan02 1 P
2N3405 48p|2N5367 238p [NKT216 38p|ZTX504 40p Postage on all 8emi-Conductors 7p extra. A202 Op

04210 17

2N3414  22p(2N54567 20p/NKT217 40plZTX531 25p 8.A.E. FOR FULL LISTS
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SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS !
RECORD DECKS

BAR.

UA50 Mono?
C129%
MP60
810 3
510 g H
310 . £24.
810 2 £82-2
MP60 TPD1 B B
MP60 TPD2 . 5 -
610 TPD1 - 5 :
510 TPD1 X -
210 Package* 29-55 L1D72 £3-
HT70 14.99 G99 220-50
HT70 Package£21.60 CL85 24650
GL85P £54-30
LID85 £4.81
GARRARD G101 £21-85
2025T/C* £8:50 PIONEER
40B* 29-25 PLI2AC 235-15
5-300* £8-50 PL13C £50-25
8P25 111 £10-25 PLA2S £62-85
8L65B £1345 THORENS
AP76 £18-85 TDI125 £57-85
APAG/(-NOO' 222-50 TDI125ARB 28115
L72B £22-86 TX25 £6-40
SLT:’:]& 26-00 TD150 £27-90
8LISB £32:50 TDI504 11 238-20
£26.60 TD150AB IT 2£37.80
ZERO 100A £39.85 TDI50 Plinth £38-47
ZERO 1008 £37-50 TX11 18-85
$Mono cart. *Btereo cart. All others less
cartridge. Carriage 50p extra any model.

RECORD DECK PACKAGES
Decks supplied with
cartridge ready wired
in  teak venecred
plinth with cover. |
Garrard 2025TC/9TAHCD .. .. £12-88
1II/9TAHCD a

Garrard 8P25 I11/G300 £218-50
Ghrrard 8I'25 III/M75-6 £18-50
Garrard 8P25 111/M44-7 £20-35
Garrard 8P25 H1/M4i4-E £22-30

*Garrard 81
Plinth and
*Garrard AP

I11/(:800 (1"1.“ on
er) . £1
00 : . 22050

Garrard AP76/M75-6 £30-256
Garrard AP76/M35LE . 232-8

Garrard APT6/M75LJ a £34-80
B8R McDonald MP60/ ‘\T.m £19-25
Goldring GL72/GB00 . 234-50
Goldring GL75/G800 238-70
Goldring GL75/GBOCE 44-1

*4ls0 available with silver nietal p]lnth £1
extra.
Carriage 50p any item

S
N

STEREO

¥.2000
TUNER AMPLIFIER

TELETON

AM/FM

Probably the most popular budget Tuner/
Amp and now offered at a ridiculous jow
price. 5 watts r.m.a. per channel. Tape/
Cer phone inputs. AFC/Built-in MPX.
OUR PRICE £28-25. Carr. 50p.

SUGGESTED SYSTEM
F.2000, Garrard 2025T/C Changer fitted
stereo clrmdge. with plinth and cover
and pair of G. V! Speakers.
OUR PRICE !52 95. (‘arr £).

“ TRANSISTORISED FM TUNER ¥
6 TRANSISTOR
HIGH QUALITY
TUNEIR, SIZE
ONLY 6x4x2}in.

LE.  stages.
Double tuned dis-
criminator. Ample

vutput to feed most
amplifiers. Operates
Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. £6:37). P. & P.12}p

on 9V battery.

Btereo multiplex adaptors M 97,1

List Price £2-98
OUR PRICE

£1-80 ",5"

10p

NS 1,600W STEREO AMPL[FIER
Fxn.epuonal budget

Model S-100TR MULTIMETER/
TRANSISTOR TESTER
00,000 o.p.v. MIRROR SCALE/

OVERL AD PROTECTION

0/-12/-6{3/12/30/120/600
VDC. 0/6/30/120/600 VAC.
0/12/600\!A/12I 300MA /12
MP DC. 0/10K/1 MEG/
00 MEG. - 20 to+50 db.
-2 MFD. Transistor
tester measures Alpha,
Beta and Ico. Complete
with batteries, instructions
and leads. £18-50. P. & P.

SPECIAL OFFER!
SINCLAIR PROJECT
STEREQO FM TUNER

The first tuner in the world to uge the phase
lock loop principle—as used for receiving
signals {from epace craft because of its vastly

25p. improved signal to noise ratio. Provides

{antastic results even in difficult areas.
MCA. 220 AUTOMATIC Tuning range 87 5 to 108MHz. Automatic
VOLTAGE STABILISER stereo indicator. NSensitivity: 2uV¥. AFC

Input 88-125 VAC. Qutput

120 VAC or 176-250V input
output 240 VAC. 200 VA
rating. £11-87. Carr. 50p.

range + 200KHz. Signal to noise ratio:
85dB. Output voltage 2 x 150mV. Operating
voltage 23-30V D.C. Size: 93 40 207mn.
REC. LIST PRICE £25.

OUR PRICE £|6.95 P.;pl’.

ONLY

Unrepeatable offer buy now and save over 48.
RP214 REGULATED POWER SBUPPLY
8olld state. Variable output 0-24V DC up to
1 amp. Dual scale meter to monitor volt-

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSOILLATOR

18—100 000Hz:
Square

18—50,000)[1. age and current
Qutput max Input 220/240V AC.
+10dB (10k?). dize 185 x 85 x
Operation 105mni. £8-97.
internal P. & P. 23p.
hatteries. - =

P§.1000B REGULATED
POWER SUPPLY

Solid state. Output 6, 9
or 12 volt DC up to 3

Attractive two-tone case 7fin x Sin - Zin.

Price 217-50. Carr. 174p.

amps. Meter to monitor
TIAuils;g:ll’%%D!Ln.Fda.EA.c. current. Input 220/240V
L  BRIDGE rtable AC. Size din x 8iin X
bridge oftering ex. | _ ~ 64in.211.97. P, & 25p.P.
cellent range and = m—
accuracy at low
cost. Ranges: R.
1n-11-1 meg O
6 Ranges +1%.
L1 pH - 1 11 (
5 ”E““f’ S 1"3;‘},: UNR-30 RECEIVER
L] 110mFd. 6|4 Bamls covering 550KHz 30MHz. B.F.0.
Ranges + 2%. TUKRNS RATIO 1:1/1000- Built in Mpeaker 220/240V a.c. Brand new
1:11100. 6 Ranges + 1. Bridge voltage at | Vith instructions. £15.75. Carr. 37p
1,000 cps. Operated from 9 volts. 100uA. —~ -
Meter indication. ntrncotne 2 It)one metal AV ETTE
case, Size 7§ X 5 x 2in. £80. P. & P.25p.
! HA-600
- - RECEIVER

230/240V

SMITHS

SYNCHRONOUS General coverage 150 400KHz, 550K Hz-
MOTORS 30MHz. FET front end, 2 mech. filters,
Built in gearbox. All brand product detector, variable B.F.0., noise
new and boxed. 60RPM limiter, 8 Meter, Bandepread. RF Gain.
CW; 30RPH CW; 2R/HR 15in - 9}in 8fin. 18lb. 220/240V a.c.
AC\\' 2R/HR CW; 8R/DAY or 12V d.c. Brand new with instructions
CW; 10RPM (VV 20R/HR 250. Carr. 50p.

ACW;
50p each. Post 12p AUTO TRANSFORMERS

SINCLAIR EQUIPMENT
A =

Project 60.Package offers. 2 x Z30 amplifier,
atereo 60 pre-amp. PZ5 power 8upply,
£215-86. Carr 37{p. Or with PZ6 power
supply, £18-00. Carr. $7¢p. 2 X Z50 ampli-
fier, ptereo 60 pre-amp, PZ8 power supply,
#20-25 Carr. 37¢p. Transformer for PZ8
2297 extra. Add to any of the above
#4-45 for active filter unit and £18-80 for
pair of Q16 speakers. Project 60 FM Tuner
#16-95. Carr. 37¢p. New Project 605 220-87.
Carr. 37p. All Sinclair products in stock. ICI2
£1-80. I'. & . 10p. 2,000 amiplifier, £223-50.
Carr. 37¢p. 3000 Amplifier, £30-95. Carr.37¢p.
Neoteric amplifier. £43-85. Carr. 37¢p.

LATESYT CATALOGUE

¥
gives full details of a
comprehenslve range of HI-F1 EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.

272 pages, fully illustrated and detailing
thousands of items at bargain prices.

r 6th edition

Practical Electronics

: = 5 price . All - - 0/115/230v. Step up or step down. Fully
e | silicon  transistor. shrouded.

3 e Handsome walnut | E.H.T. TESTER 0-30KV W, £2 -10. P,
- case. Switched in- 150&. -70. ;’,
put  selectur, separate balance, volume, ) - 300w. .
treble, bass controls. Output 2 x 6W : 500“,' }:
R.M.8. Inputs Mag, Tape, Xtal, Tuner, { ., . 1,000W. 75 P,
T, Out. 214-75. C 37 (,umplelel) 1.500W. 0-20. P.
ape Out. "¢9. Larr. 3(p. ined with bnilt-in voltmeter. 2/250W. !l7 25. D
to read, very ‘accurate, robust cons(ru 5,000W. £36-00. P.

BH.00! HEADSET
ND

A
MICROPHONE

Moving coil. Tdeal for
language teaching,
comniunications.
Headphone imp. 16
ohms. Microphone
imp. 200 obms. £4-82.
P. & P. 15p.

SKYWOOD C X203
COMMUNICATION RECEIVER

0060000,

Solid state. Coverage on 5 bands 200-420
KHz and 0-35 to 30 MHz

INluminated slide rule dial.

Bandspread. Aerial tuning. BFO. AVC.
ANL. ‘S'meter. AM/CW/SH B, Intcgrated
speaker and phone socket. Operation 220/
240V AC ar 12V DC. Hize 325 x 266 X
150n1m,  Complete with instructions and
circnit. £28-50. Carr. 50p.

10 TOTTENHAM CT. RD. LONDON, W.1

27 TOTTENHAM CT. RD. LONDON, W1

3 LISLE STREET, LONDON,
LONDON, W.C.2

311 EDGWARE ROAD, LONDON, W.2

August 1972

An essential fur colour television ser\lclng,
ete. S8ize 360mm long. 30mm dia. 28-85.
P. & P, 25p.

SDH-8V HI-FI PHONES
Input 8-1600. Frequency

20-18,000Hz  stereo  or

HELICAL POTENTIOMETERS 1'“"'"0 Solch g eenarals
ITT MCPMI5 10 turn 23W. Available | Volume controls cach et
5000hm, 1K, 5K obm. 21.25 ea. P/P 15p. |p1ece, ll’,“ A‘;‘le}‘! nh;“d and.

WER RHEOSTATS W +€¢ |

High quality ceranuc construction. Windings embedded 1o vitreous
enamel, Heavy duty brush wiper. Continuous rating. Wide range
ex-stock Single hole fixing, }in. dia. ehafts. Bulk quantities available.

25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 80p. P. & P. 74p.
50 WATT. 10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, £1-15. P. & P. 7ip.
100 WATT. 1/5/10/25/50/100/250/300/1,000 or 2,500 ohnis, £1-85. P. & P. Tip.

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS
Excailent quality . Low price Immtdlat- delivery

SIWB Pancl Mounting
£7-00

$.160 General Purpose
Bench Mountmgﬂ

Please add postage

ALL MODELS

INPUT 230 VOLTS, 50/60 CYCLES.

OUTPUT VARIABLE 0-260 VOLTS
8pecial discounts for guantity

Tel: 01-637 2232
Tel: 01-636 3715
Tel: 01-437 8204
Tel: 01-437 9155
Tel: 01-262 0387

CALLERS
WELCOME
MONDAY TO
SATURDAY
9AM-6PM

All Mail Orders to-
11-12, Paddington Green,
London, W.2

Tel: 01-262 6562,

W.C.2
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JUSEOUNIS

ALL BRAND NEW

in manufacturer’s sealed cartons
M

GUARANTEED
SPECIAL OFFER NERS
Garrard SP25 Mk Il £(7-75 p, d.gg & packi
Goldring GB0O ease a p post & pac ing
Teak plinth and tinted cover, Armstrong 523 £39.
All leads supplied. b :fr‘n:::%ﬂ,%fg:k — £30-95
. P. & P. o
Please add £1:25 for & (Chas:‘ilx) i 0100
Rogers R/broo
TURNTABLES (Cased) £35.00
. Rogers R/bourne FET4
Please add 75p post & packing (Chassis) £43-00
Garrard P25 Mk. Il £9.95 R°(¢C=:;e§)/5°“"“= FET4 aeTo0
SanandyAR7eN TS Sinciair PROGO (Module)  £17.95
Garrard 1025T + cart €5.97 Sinclair 2000/3000 Tuner  £31.73
Garrard 401 ’ £2¢.50 Philips RHE50 £13-00
Leak Delta FM (Cased) £54.75%

Garrard Zero 100 (Auto) £38-85

Garrard Zero 100 (Single)  £3g:65  Leak Delea AM/FM (o) EUED

BSR MP6&0 9-65
Goldring GL72 £21-95 TUNER/AMPL'FIERS
Goldring GL72/P £27-95 Please add 75p post & packing
Goldring GL75 £23-75  Armstrong 525 (Teak cased) £67-95
Goldring GL75/P £34.25 Armstrong 526 AM/FM
Goldring GL8S/P £55.00 (Teak cased) £77-75
Goldring GL99 £19-00 Leak Delta 75 £127.95
Goldring 101/P.C. £19-75  Philips RH781 £50-00
Leak Delta £54.00 Philips RH702 £82-50
Wharfedale Linton + cart.  £27-28  Teleton 2100 £29.95
Thorens TD125 £57-00 Goodmans One Ten £99.50
Thorens TDI25A8 £88:50 Rogers Ravensbrook
Thorens TD150 Mk. Il £26-00 (Teak cased) . £78.50
Thorens TDI50A Mk. Ii £€33:25  Rogers R/brook (Chassis) £72-7%
Scaneltra :I’S:I’S :‘I‘TéFM ::?gg
Scaneltra 3030 R
AMPLIFIERS Scaneltra 1515 FM £74.50
Please add 75p post & packing SPEAKERS
Amnrag Iﬁgggorgk- I ﬂg}; Please add £1-25 for post &
Amstra i i Price per pair
Armstrong 521 (Teak cased) £43.90 Backing, rice e b
Alpha Highgate 212 £26-00  \\harfedale Denton 2 €28.40
Alpha Highgate FA300 £29-50  \Wharfedale Linton 2 £35.95
Alpha Highgate FA400 £34-50  \wharfedale Melton 2 £47-45
R R €47-85  \wharfedale Dovedale 3 £60-93
Metrosound ST20E aas  Goition Piten 120 £53.50
Maetrosound ST60 £4595 &\ tion Ditton 25 £87.00
Pioneer SA900 €92-00 o 54dmans Double Maxim £48-23
Pioneer SA1000 £94-00 G oodmans Mezzo 3 £44.95
:°l'" :;g"°°: Egh“:‘i)’) :;;88 Goodmans Magister £74.00
ogers roo ase B i g £12-50
Rogers Ribourne (Chassis)  €41.95  Sinclair QI6
Rogers R/bourne (Cased) £47.50 CARTRIDGES
Rotel RA210 £24:50 o
q Please add 10p post & packing
Rotel RA310 £33-00 A 3.45
Rotel RA610 £49.95 Goldring G850 Q-
Scaneltra HTS8 €19.75 Goldring G800 s
Sinclair PRO60 2 » Z30/PZ5 £14.95 Goldring G80OE R aton
Sinclair PRO60 2 ~ Z30/PZ6 £17-00 Goldring GBOO Super E s
Sinclair PRO60 2 >. Z50/PZ8 | Shure M3D :

£21.25 Shure M44E £5-25

rans

inclai ; ; . Shure MSSE £5.85
Sinclair AT (Fileer Unit) €448 Shure M75E Type 2 £10.50
Sinclair 2000 Mk. Il £21-50 Sonotone STAHC £1-80
Sinclair 3000 Mk. Il £1925 —=
Wharfedale Linton £37.50 *

Goodmans Max Amp £37.95 '20 -
Eagle TSA149 g:-;g -
Eagle TSAISI - Plus 35p P

. pP. &P. - .

I::::g: gﬁg %825 gggg Finished in teak veneer with tinted

£16.95 dust cover. (Fully assembled). For
Garrard SP25; 2025TC; 3000;
AT60; 2000: 2500; 3500; 5100:
1025; SL6SB; Also for BSR,
McDonald MP60 and others.

For AP76, AP75; SL72B; SL7S:
SL95B*. €420 plus 35p P. & P.
Also finished in walnut to match
Japanese equipment—at no

Europhon 10 + 10

All prices correct
at time of going
to press E. . E.

+ WORLD MAP &
TIME ZONE DIAL

Brings INSTANT WORLD-WIDE RECEPTION at the
press of a button. Hensational scoop purchase of this
just-released anodel enables us tu offer a truly
wlvanced communications receiver at a previously
unhearsl-of price!  (8imilar models can cost 2120 or
more ! The 8 WAVEBANDS enable you to eover

the worlil at the press of a button.  You might even

pick np a warkl secoop on your world-wide receiver!

Aa well as all the usual BBC Programnies you can

pick up Local Radio Stations (including new stations

yvet ta be introduced). *Pop Pirates. *Aireralt

{eontrol to pilot pilot to contrel). *Shipping.

*Taxi=. *RAC. *AA. *Fire and  Ambulances;

*Conlinental and  [00s more too nuwnerous

to list, fromn Austialia, Africa, Ameriea, India,

Europe.  You'll get hour after hour of enjoyable

fivtenIng on this superb receiver 24 hours a day

fm 2 PRICE

“days a week. A complete hobby in itself.  Enjoy

the exeiting cross-talk between contiol towers and £29l5 :;5.2‘;1;"&5‘:)‘
airline pilots listen to the progress of an ambulance deposit + 50p
ou ity way to an accident —hear the deep-sea trawler and 6 monthly paymentis

. & Dp.
captain’s ship-to-ship and ship-to-shore conversa- g( £4-p40 (Total £33-90).
tions. PLUS many more exciting and absorbing
Public Service Band transmissions we are not allowed to mention. This set has been
manulactured by one of the most advanced companies in radio and electronic communiea-
tions and carries their FULL WRITTEN GUARANTEE. Attractively finished in
Leatherette and wtainlesy steel to add yuality aud distinction te any living-room. Com-
pletely portable wsing standard batteries (obtainable anvwhere)- or can be plugged
hireetly into mains. 14 Transistors, 8 diodes, 1 thermistor, internal ferrite rod antenna and
external Telescopic Antenna. Tone, voiume and tuning controls. Very latest keyboard
push-button waveband selecter. Dial light (enabling use in darkness). Special WORLD-
WIDE DIAL and WORLD MAP eunables vou to tell the correct time in any country of the
wotld (evsential for workl listening). Ili-filelity earphone automatically euts out main
speaker when in use. Freqs.: Lone Wave 130-350Kes. Medinm 533-1605Kcs. Marine
1.6-4.5Mcy.  Short Wave 4-12Mcs. Short Wave | Mes. FM/VHF  88-108Mcs.
AIRCRAFT 108-1353Mcs.  PUBLIC SERVICE BANDS 135-174Mcs.
Note: Ministry of Puats and Teleconununications state that a licence not generaily
available to the publicis required for the reception of Aircraft, Fire-brigade, Yhipping, ete.
BUT THERE'S NO LICENCE NEEDED TO BUY!

Send 3p for comprehensive brochure of specialised frequency radios
SCIENTIFIC AND TECHNICAL (PES)
507-511 LONDON ROAD, WESTCLIFF, ESSEX

Dept.(PE12)174 Pentonville Road, London, N1. Telephone 01-278
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue
liford, Essex. Tel: 01-550 1086.

Open Monday to Saturday 9.30 a.m. to
p.m. LATE NIGHT FRIDAY 7 p.m.

MA". ORDERS. (l)ﬂr:::v“s::asoa';::'gv'a"se(;:opoors::‘alsgv:val’lo(g:l'::'u:d

Mail. CALLERS: Please note that cheques can only be accepted togetner
with cheque cards {not Barcley Card).
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B.H. GOMPONENT FAGTORS LTD.
DEPT. P.E., P.0. BOX 18, LUTON, BEDS. LUI ISU
ELECTROLYTIC CAPACITOR BARGAIN PACKS—80p EACH
Cl (o] c3
5 % ImF 15V 3 ImF 25V 4 x ImF 50V
5 x 2mF 10V 10 % 2:5mF sov | 10 x 2.5mF 50v
4 x 64 50V 3 x 10mF 50V 6 < 10mF 15V
10 x 25mF 25V 5 x 25mF 25V 6 x 25mF 25V
4 x SOmF 1oV 1 x 0mF 50v 4 x 32mF 50V
| x 100mF 50V 3 x S00mF 10V 3 < 100mF 25V
Electrolytic Capacitors OC36 41p pF v
mE Vv mE v ;L9114 0p 1000 50 12ip
0:64 50 2ip 64 40 Sp 7400/01/10/ 4700 30 12p
1 6 2ip 100 6 3p p 00l 30 3p
| 25 119 100 25 4p MC1027 €2 0-01 350 12p
| 50 ip 100 SO 8p Disc Ceramics 0022 30 1p
2 10 1ip 200 6 4p ol v 0047 30 1p
2 15 2ip 250 6 4p I 500 2p O 25 3p

2 25 2ip 250 10 4p S 750 1p
25 50 ip 250 IS 6p 10 750 12p Polyester
4 10 ip 250 2§ 8p 20 750 12p
4 25 3p 400 10 Sp 25 750 1p 0001 400 12p
S 25 3p 500 10 Sp 40 750 2p 001 200 Jp
64 50 3p 500 12 8p 60 750 2p 0068 160 p
8 15 3p 500 25 10p 75 750 2p 012 150 3p
8 25 ip 640 10 8p 100 750 12p 022 1250 4p
10 3p 1000 3 6p 120 750 2p 047 160 3p
:g {g ;n :883 Ig Ign 220 750 2p 10 100 40p
P P
10 40 4p 1000 25 I5p BARGAIN PACKS
10 50 4p 1000 50 35p 14/0076 PCV wire § 10 yds  30p
16 15 Ip 2000 12 10p Small Multi-cable 4 way 10 yds 50p
16 25 1p 2000 25 (%p Miniature Co-Ax 10 yds 50p
20 25 ip 2500 12 10p Gen. purpose switching
25 15 3p 2500 25 30p diode 25 for 25p
25 25 ip 70V Neon wire ends 5 for 20p
25 50 4p Semi- Miniature Pushbutton 2 for 20p
32 25 4p conductors  Transformer 32-0-32 at 150mA 50p
32 50 4p 2N706 10 $.8.C. 2 Pin Metal Lamp-
40 ip 2N708 13p holder 5 for 30,
15 ip SN1303 V7p MINIATURE R.F, CHOKES
50 10 3p 2N3866 80p 0-22uH, 2-2uH, 12uH,
50 25 4p 2N3055 60p 15uH, 22uH 8p each
gg ;8 ;p SEIY%% {;: tW. 5% Resistors Ip each or
6 10 4p  BFYSI 20p 100 Mix 60p
64 15 4p BSX21 16p TRANSISTOR EQUIVALENTS
64 25 4p QOC3s 40p BOOK 40p
TERMS: Cash with order. P, & P. please add [0p for orders below £5.
Overseas extra. Discount:,£10 109, All goods carry our money back
guarantee if not satisfied. We have many components not listed,
enquiries welcome. List 5p stamp. Trade enquiries welcome.
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BlI-PRE-PAK

COMPLETE TELEPHONES
= FRE CATALOGUE
FOR

EX. G.P.O. NORMAL
TRANSISTORS,

OUR YERY POPULAR 3p TRANSISTORS
TYPE ““A"” PNP Silicon alloy, TO-5 can.

TYPE "B PNP Silicon, plastic encapsulation,
TYPE "E' PNP Germanium AF or RF,

TYPE “F'"" NPN Silicon plastic encapsulation,

| HOUSEHOLD TYPE

a8  ONLY 95p

ey RECTIFIERS,
POST & PACKING 35p EACH FULLY TESTED AND MARKED PO .
TELEPHONE DIALS SEMICONDUCTORS CII{CUITS.
£p £ FULL PRE-PAK
Standard  Post  Office  type. ACI07 015 OCI70 0.33 LISTS
Guarantesd in working ordaer. ﬁg: g 0-15 OCI7I 0-23
) 017 ©C200 0-25
ACI28 0.15 OC20! 025
ACI176 020 2G30| 0.13
2$2Y3I97 8-;.8 2G303 013
30 2N711 0.50
AFI186 020 2N1302-3 015 VI:‘REILOAUSs "I'FYOPRES
TESTED AND GUARANTEED PAKS ééll?‘ 030 2N1304-5 017 P. & P. 25p
—— Protc Cells Sun Batterics. = 020 2N1306-7 020 . .
B2 4 g_hzo:o g;l\llsOS\sm BazneAnesA sop BC107 010 IN1308.9 032
o .05 to 2m 8C106 010 INIBVSFET s, COLOUR T.V. LINE OUTPUT
B79 4 IN4007 Sil. Rec. diodes. 50 BCI09 0-10 TRANSFORMERS
1,000 PIV | amp;plas(ic_»_-__P BF194 0-15  Power Designed to give 25kV when used with PL509
3—'7_[0 Reed Switches, mixed types BF274 0-20 Transistors and PY500 valves. As removed from colour
large and small 50p B§Y50 015 OCc20 0.50 recaivers at the "“°',Z‘-°w ONLY 50p each
= : - BSY25 013 OC23 0-30 f
57 200 e Conera wywean: Sop [l Wl 55V g i3 ol ks
—— e - . 26 025 i i~ -50 50
H4 2850 Mixed Resistors. Approx. 50 BSY28 013 OcI8 0.30 g;«:gg% : - “l.o IOiSO 5 2—
quantity counted by weight P BSY29 011 OC3s 0.25 o7 ';{‘F’ n 'Te’ d P P P
i~ 4 Wirewound Retistors. Mixed go BEY95A 010 OC36 037 Unmarked © e s5p Sp 4p
types and values P [elel]] 015 ADI49 0-30 Matched Sets 1-OC44 and
H8 ™ 4 BYI27 5. Recs. 50 QC44 013 AUYIO 1-25 2-OC4S's. Per Set. 25p 20p I5p
1000 PIV | amp. plastic P QC4s 010 25034 025 Matched Sets of OC4S's st
e - S OC7! 0-10  2N3055 0
He 2 OCP7I Light Sensitive 50 O¢72 010 0 -50 and 2nd IF . 15p 12p 10p
~ “ Photo Transistor P ocs) i | e OA47 Gold-Bonded Diodes, q o
Hi1 § NKTIS5/259 Germ. diodes, go SR o3 AAY42 010 e e oo 75, p P e
7" brand new stock clearance P o83 0‘:8 QA95 0:09 -‘;:“27 ;3235 ;‘; c:lu " 5p 4p 3p
H28 2( OC200/1/2/3 PNP Silicon 3 QAT 0-09 10-watt Zener Diodes 5
*Y Uncoded TO-5can 50p ocCI39 0-13  OA8I 0.09 832, 11, 13, 16, 24, 30,
H30 20 | Watc Zener Diodes, OLI40 G053 1l B 0:0¢ 100 Voles 200 17p 15p

Micro Switches, $/P, C/O 2Sp 20p I5p
l-amp Bridge Rec’s 25-volt 1Sp 22p 120p

INTEGRATED CIRCUITS
110

Mixed Voltages 6-8-43v S0P

H35 |00 Mixed Diodes, Germ. Gold
100 e v Starked and S0P

F.E.T. PRICE

His 30 ;_Jh"m:h:T ansistors.  gn SUa038 Audio A Waces 200 108 180
X3 ) UTETEECEHE, $L403D Audio Amp.,3-Wates 2. 95 18
"~ NPN Silicon Planar types | ,sop BREAKTHROUGH !! 709C LinFear Op%‘ Amp 250 20p I5p
ESTED PACKS Gates, Factory Marked and
Bi g%E%EIE:TTimi“:f This field effect transistor is the Tes;f_d k;{ A.Ekl. 25p 22p 20p
PNP, AF and RF 50p 2N3823 in a plastic encapsulation, & b ad sy

B66 |G Germanium Diodes
) 7'50 Min. glass type sop
883 Trans. manufacturers’ re-
200 jeces all types NPN, PNP, S0P
Sil. and Germ.
B84 Silicon Diodes DO-7 glass
100 2 e o Oha00, OASes S0P

AE! 40p 35p 30p
SN7490 Decade Counter 50p 45p 40p
UL914 Dual 2 1/P Gate 40p 35p 30p

coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50 +20p each.

LOW COST DUAL INLINE I.C.
SOCKETS
14 pin type at 15p each

B86 §( Sil. Diodes sub. min. 16 pin type at 16p each.
50 (K51t and 1Nsi6 cypes 50p
888 50 Sil. Trans. NPN, PNP - BOOKS
equiv. to OC200/) sop Wae have a large selection of Reference and

2N706A, BSY95A, etc.
Hé 250mW. Zener Diodes |
40 DO-7 Min. Glass Type 5°P

Technical Books in stock.

These are just two of our popular lines:

B.P.) Transistor Equivalents and
Substitutes; 40p

H1S 30 Top Hat Silicon Rectifiers, L Sub .
g oA Hixed volis " S0P TRANSISTOR IGNITION! Dt o o B
e 8 ﬁ’i’::?‘:’?:é"éu?cuf:: gau 5°P A U ' Thae lliiffe Ragig Valve & Transistor .
. : Data Book 9¢h Edition;
supplied s SED BY RACI NG DR|VERS ¢ C::r‘ac(::;s:ic; of ].I(;(l)%"valves and tubes, °

4,500 Transistors, Diodes, Rectifiers and
integrated Circuits. .
Send for lists of these English publicatians.

NOW we introduce a Transistorised
ignition that is NOT a Kit at LESS than Kit
price! The Mighty Mini and Super Spark,
Mark 1l, are ready to go. Installation time—
10 minutes. They operate on a unique and
newly discovered orinciple that drives a
standard ignition coil with a fantastic peak of
400VY. The solid impact gives 45,000V right to
cthe sparking plug and gives cooler running,
longer piug life, more m.p.g. and greater b.h.p.
Contact breaker life is extended indefinitely
and no visible burning will ever take place.
The circuitry is all silicon solid state and is
engineered for top dependable performance on
any car with standard ignition coil. 4 and 6
cylinder. Every unit is tested before despatch
and each carries a full guarantee. Gives a full
spark at up to 8,000 r.p.m.

Mighty Mini—£6-75
P. & P. 25p

HI7 3 arr;?ilicon Stud Recti-

20 fiers, mixed volts sop
H20 BY126/7 Type Silicon Recti-

20 fiers | amp. plastic. Mixed SOP
e vol s
H34 € Power Transistors, PNP,

I3 Gorm NP Sieon 1023 S0P
Can

l &

NAME.. Cp--ocelhz et

l (IO e R ]

MAKE A REV COUNTER
FOR YOUR CAR

The ‘TACHO BLOCK'. This
encapsulated block will curnany
0-ImA meter into a linear and
accurate rev. counter for any

Srrre A =Ale B MINIMUM ORDER 50p. CASH WITH ORDER
2GR PLEASE. Add 10p post and packing per order. .

car with normal coil ignition
OVERSEAS ADD EXTRA FOR POSTAGE

Hloot o o e e e o o

Bl'an'PAK ' Tn DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE : SOUTHEND (0702) 46344
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NEW FROM SAXON...........

STANDARD & CUSTOM-BUILT SOUND EQUIPMENT MUSICAL INSTRUMENTS, NEW & SECOND-HAND
THREE LOW-PRICED AUDIO MODULES — 100W — 35W — 25W (! m<)
SA1 00 £1 0'90 carr. free SA35 £4'45 carr. free SA25 £2'95 carr. free
16 transistors—&6 diodes 8 transistors—2 diodes 8 transistors—2 diodes
44" x 4" x 1" 4 x3" x1” 4" x3" x1”
COMPLETELY BUILT AND TESTED — SATISFACTION GUARANTEED

Employing the latest silicon devices these BRIEF SPEC. FOR ALL THREE MODULES
three modules excel in the field of low-cost Response 15-40,000 Hz - 1 dB
high quality audio. All three modules are Distortion 029% @ 1 kHz
short and open circuit proof and the 100 watt Loads 4-8" 16 ohms
module has further protection against over- Quiescent current 15 mA
heating and faulty inductive loads. All Noise Better than —75 dB
modules may be used with a wide range of Supply voltage 25-45 volts SA25/35
supply voltages and loads. 40-70 volts SA100
ONLY ADVANCED® DESIGN TECHNIQUES MAKE THESE ALL MODULES ARE CONSTRUCTED
EXTRAORDINARILY LOW PRICES POSSIBLE. ON GLASS FIBRE P.C. BOARD

PS45—supplies two SA25 or two SA35. SPECIAL OFFER. Complete PS70—Complete supply for
STAB".IZED Fully assembled and tested, £2-85. power supply if purchased two SA100's including
SUPPLIES MT45 to suit the above module £2-85. with either two SA25 or two mains transformer  for
Carr. PS45 free, MT45 20p. SA35, only £5°00. music use, £7°75. Carr. 45p,

SOUND to LIGHT CONVERTER | 120 waTT MoDuLE GOODMANS 129

127 50W 8/15Q
This single channel light unit is the ideal £8'90 for 8 ohm DG,

only £10-90 carr.
low-priced addition to the D.J.'s equipment. Rugged transformer 30p

It will operate from the bass notes thus driver stage A i
flashing lights up to 1000 watts in time with %arr. £13-90 cargr 20p or : : E?C‘v‘i‘és |<B>ngssgeaker
the music. Complete with control and ree . y .

attractive case—fully tested and guaranteed. with supply £18-95 carr. 40p. only £4:95 carr. 20p

A UNIT TO SATISFY ALL THE NEEDS OF A HIGH QUALITY

ANOTHER SAXON

% Left/right fader, treble and bass controls for decks.
Y% Microphone input with own volume, treble and bass controls.

4] ' % Headphone monitoring (P.F.L.} with 100mW undistorted output.
- Y Master volume control—output levels up to 1 volt.
L % Suitable with all power amplifiers or with the SAXON SA series of

amplifier modules.

*¢
g

CSE AMPLIFIER £32 carr.
free. 70W cont. R.M.S.
100W music. Two inputs,
bass, treble,

FULLY GUARANTEED.

oo | STEREO GONTROL

FET inputs four channels

100 watts R.M.S. 8 ohms, ¢
£48.50. 50W  version, N T onl £1 5-80 cary
£€37.75, y , ree

LR

% Built:in mains operated power supply, or may be battery aperaced.
# 20-25,000Hz response.

' MONO VERSION with P.F.L. still k3B noise]level:
[ VR O VY O 9 » I % Accepts all ceramic cartridges.
‘ available at £6-50, carr. 20p * gsda tg?alkvarutllon
® & & OsaxOoN | SATISFACTION GUARANTEED s mantielack]pane

Y (lllustration shows Mono Unit only)

S.A.E. WITH ALL ENQUIRIES PLEASE — TELEPHONE ORDERS & EXPORT ENQUIRIES WELCOME
RS AND MAIL ORDER A RS O
orse Road Y () 4 Iy 6a Delce Road, Ro

REED COILS REED SWITCHES
3.6,9, 12, 24V Miniature 27p Large range of many sizes, types
Small 27p  and manufacture
Standard 34p  Popular types:

SEMICONDUCTORS AT LOWEST PRICES E Small n/o 10 for 50p
All semiconductors brand new and fully guaranteed. A Miniature n/o 24p each
2TX107 2TX320 BFS6l  19p ZSI76 21p KSO043A P. & P. 7p on all orders. B Standard c/o 40p each
%1[;:88 %TXB}O BFS96  16p %ggs l4p Ego;n

9 TX331 8FS97  2lp 0 10p KS5056A
ZTXI14 ZTX500 BFS98  2lp Z5271  14p KS062A REED PUSH BUTTON REED RELAYS
ZTX300 ZTX501 IN3055 65p 25272  1ép KS068SA Many versions available, popular

ﬂ"i‘“ z1X501 Diod g%r 1T :gozgf« SWITCHES types: 3, 6,9, 12, 24V

X302 TX503 iodes 6 3p KS0B2A ;
2TX303 2TX504 25140 75278 33p KS091A M?"c';zt:g dction £1-00 §‘,;";',1“2’,'§ :/ﬁ,:f”;"'”’ S S:p
ZTX304 2ZTX510 Z514) KS100A 4 £ P
ZTX310 ZTX530 Zsi42 Zeners KSII10A 2 contacts £1-25 2/EE 2 contacts 44p
ZTX3I(] ZTX531 zZs170 KSQI0A 17p KSI20A Illuminated | contact £1-30 2/EEE 3 contacts 52p
%;;8:% %FTS);gso H ég:;; Egg;gﬁ :;p Ei:;gﬁ {lluminated 2 contacts £1-55 | STD 3/B change over 87p
p KS
ZTX314 BFS60 Z5i74 KSO39A |7p KSIB0A REELS OF ENAMELLED COPPER WIRE
MOTOROLA MIE2955 £1.06. MJE305S 65p. 2N4444 £2.25 i

CAI075 4113, | CAI00G Fiae 20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams, Send for prices
Postage & pack.ng 10p. Free above £2. Send SAE for Ferranti data. C.B_M. ELECTRON'C COMPONENTS LTD.

DAVYIAN ELECTRONICS, P.O. BOX 38, OLDHAM, LANCS 26 Avon Trading Estate, Avonmore Road, London, W.14
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BSR LATEST SUPERSLIM
STEREO & MONOQ

Plays 127, 10" or 7° records. /|
Auto or Manual. A high
quality onit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v,
8ige 184 » 1lltin.

Above motor board 33in.
below motor board 2{in.

with STEREO and MONO XTAL £8-T5 Pout 26p.

MONO-COMPATIBLE d
Plays all records ‘7 15 Post 25p.

RCS DE-LUXE 8 WATT AMPLIFIER. Ready made tested.
Printed circuit. Pentode valve EL84, 8 watis output.
Tone and volume controls. Metal rectifier. Complete
with two knobs, output transformer and

high performance loudspeaker. £
Response 50-12,000 cps. s.n-mmy 300mV.

R.C.S. PORTABLE PLAYER CABINET

Really smart appearance with space for R.C.8. Amplifiers
and most modern sutochangers, Size18 x 15 - 8in

Metal ittings. Carrying handle. Popular £4 Post
Colours. Two-tone rexine covered. 25p

GARRARD DISCO DECK
TA Mk I

4 speeds. Plays all
sizes of records. 4
pole heavy duty
motor. Bin. steel
tarntable. Plug in
head complete with
stereo/mono cactridge. Adjustable stylns preasure. Aunto-
stop. Brown and Cream finish. C maina 110/240v.
Base plate size 12in 8in. Operating area 14in. x 12}in.
Above motor board 3in., below motor board ‘lo Post
23in. Ideal for Home Hi-Fi or Discotheque. fres

GARRARD AUTOCHANGERS with Sonotone Cartridges.
Stereo Diamond and Mono Sapphire. Model 1025 £10.
Model 8500 Stereo and Mono Autochanger £14. Post 25p.

BSR JUNIOR BINGLE PLAYER. Turatable. £4-50
4-gpeed motor and separate pick-up.

HI-FI PICK UP CARTRIDGES. Dllmond LP/8tereo,
Stereo/Mono 9TA £82-50; GP94 £2-50; 3 £2.
Sapphire Mono GP91 £l 50; Powerpmnt LP;/78 80p.

E M WOOFER AND
. * TWEETERKIT

£ 5 7 POST 3

Comprising a fine enmple of a Woofer
101 - 6iin. with a massive Ceramic
Magnet, 440z, Gauss 13,000 lines.
Alominium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 31in. sguare has a special
lightweight paper cone and magnet finx
10,000 lines, Crossover condenser supp.
Impedance Standard 8 ohms
Maximum power 12 watts

Usetul Response 35 to 18,000 cps

Bass Resonance 45 cps

SUITABLE ENCLOSWURE 20x 13 x 9in, £ Post
MODERN TEAK DESIGN 25p

WEYRAD P50 — TRANSISTOR COILS
;29 | Spare Cores ...........

Post
25p.

wr

Osc. PSO/1AC. ... 3p | Driver Trans. LFDT4 .. .589
1F. P50/2CC 470 ke .36p | Printed Circuit, PCA1 ..58p
3rd I.F. P50/3CC. . .36p | 1.B. Tuning Gang ...... 86p
P51/1 or P51/2 389 Weyrad Booklet ...10p
PBO/BY ... ........... )\ nhnonansgooeanos 58p

/8 OPT:
lullud Ferrite Rod 8 x iln. 20p. 6 x {in. 20p.

VOLUME CONTROLS | 800rx Coax 45 sa.
Long spindles. Midget Size BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/§ 15p. D.y 95p. | 40 yd. £1-40; 60 yd. £2.
STEREO L/8 56». D.P. ?5p. | FRINGE LOW LOSS Io
Edge 8K, 8.P. Transistor 26p. | Ideal 625 &nd colonr ¥

8in. ELAC
HI-FI SPEAKER

Dual cone plasticised roli sur-

round. Large ceramic magnet.

50-16,000 cps. Bass resonance
cps. ohm

impedance. 10 watts

music power. ‘4'80

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2iin. sides
6 x 4in, 45p; 8 x 6in. 53p; 10 x 7in.85p; 12 x Bin, 85p:
14 x9in. 90p: 16 x 6in, 90p; 12 x 3in, 50p; 16 < 10in. £1.
ALUMINIUM PANELS 185.w.g. 6 x 4in, 8p; 8 x 6in, 15p;
14 x 8in. 16p; 10 x 7in. 18p; 12 x 5in. 20p; 12 X 8in. 28p;
16 x 8in. 28p; 14 x 8in. 34p; 12x 12in. 40p; 16 < 10m. 50p.

1}inch DIAMETER WAVECHANGE SWITCHES, 25p.
2 p. 2-way, or 2 p. 6-way, or 3 p, 4-way 28p each.
1p.1 2-way, or 4 p. 2-way, or 4 p, 3-way 25p
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp dt. 23p.
“THE INSTANT' BULK TAPE

ERASER & HEAD DEMAGNETISEP

mosteass  £2-35%%

Hi-FI STOCKISTS.

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridu Bectiﬂeu lnd Donble Wound Mains Transformer
mpn a.c. Output volt nnhble 8or9orl2

15 or 18 or 20V d.c. at 1
PLEASE STATE VOLTAGE nmumnn £2 Post
Details 8.A.E. 8ize 8! x1} x1{in.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
1deal for Mike, Tape, P.U., Guitar, etc. Can be uged with

Blmry 9-12v. or H.T. line 200-300v. D.C. operation. Bize
13" x 11" x 3", Response 26 c.p.s. to 25 Ko/s, 26 db gain,

For use with ulve or trane equipment, 90

Full instructions supplied. Details SA E. P
NEW TUBULAR ELECTEOLYTXCS CAN TYPES
2/350V 14p | 250/28V . 504-50/350V.  386p
4/350V llp 500/26V 20p 60+100/350V  58p
8/450V .. 1l4p 1000/25v 35p | 32482/250V.. 18p

16/450V 16p
32/450V 20p

1000/50V  47p

Baads0v 10y | S2+3L/BOV.. 8%

350 +50/325V  50p

25/26V .. 10p | 84 16/450V 20p
50/50V . 10p | 16+16/450V 25p | 32+ 32+ 32/350V 43p
100/25V.. 10p | 324-32/360V 25p 100+ 504 50/350V48p

LOW VOLTAGE ELECTROLYTICS.
1,2, 4,5,8, 186, 25, 30, 50, 100, 200mF 15V 10p.
500mP 12V 15p; 25V 20p; 50V 30p.
1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 47p. 50V 65p
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 859. 50V 85p.

CERAMIC, lpl‘ to 0-0lmF, 4p. s:lver Mica 2 to 5000pF, 4p.
(2 1 3p; 1mF 18p; 2mF 150V 15p
B 5p; 026 8p; 0-4
SILVER MICA. Close zolennce 19%. 2 2-500pl‘ 8p. 580-
2,200pF 10p; 2,700-5,600pF 20p; 6.800pF-0-01, mfd 30p each.
TWIN GANG. “0-0 208pF+176pF, 65p; Slow motion
drive 365pF 4 3685pF with 25pF +25pF, 50p; 500pF slow
motion, standard 45p; small 3-gang 500 pF £1-60.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 58p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber £0p.
RESISTORS. } w., i w., 1 w., 20% 1p; 2 w. 5p. 100 to 10M.
HIGH STABILITY. 4 w. 2% 10 obms to 1 mu 10p.
Ditto 5%. Preferred values 10 ohms to 10 meg.
WIRE-WOUND RESISTORS § watt, 10 wltt, 15 watt,
100hms to 100K 10p each; 2} watt, 1 ohm to 8-2 ohms 10p.

DECCA DECCADEC GARRARD
MOTOR UNIT Mk. il

Single piay Stereo;
Mono Deram
transcription

head and arm.
Four speeds.
10%in. turntable.
Anti-rumble filter.
Bias compensation.
Laboratory motor.

All post
25p each

SPECIAL £ I 8 50 sy

PRICE 25p

METAL PLINTH AND PLASTIC COVER
Cut out for most Garrard or B.8.R.

Will play with cover in position. °

Latest Design. Covered in black

leatherette. Amntimagnetic.

125 14f  7iin. high. Post 26p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH AT SAME PRICE
250-0-250 80 mA. 6.3 v. 4 a £1-50

0-0-250 80 mA. 6.3 v. 85: 63v la,orBv.2a.£2.50

350-0-35080mA. 6.3 v.3.58,.63v. ll.orsv 2a. 23
300-0-300 v. 120 mA,, 8.3 v. 4 2. C.T.; 6.3 v. 2. 2325
MINIATURE 200 v. 20 mA.. 6.3v.12.2}x2}x2n. 78
MIDGET 220 v. 45 mA. v. 24, 2ix2ix2in.u 90p
MINI-MAINS 20v. IOOmA 1§ x 1§ x1jin. . . 50p
HEATER TRANS 8.3 V. l. 60p

Ditto tapped sec. . 2.8, 5 3.3 v. ll nmp 80p
GENERAL PURPOBE Low VOLTAGE. Tnpped onlpntl
at2amp., 3, 4,85,6,8,9,10, 12.15 18,24 and 30 v. 2225
1amp., 6.8 10 12,18, 18.20 24, 3 .83. 40,48, 60, 2225
2amp., 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40. 48, 60. £3-25
5 amp. .6.8 10,12, 16, 18, 20.24 30, 36,40,48,60 £8-75
AUTO TRANBFOBHEES 115v to 280v or 280y to 115y.
150w. £2-25; 500w. £6-25; 750w. £10; w. £14.
CHARGER TRANSFORHERS !npnt 200/25("

for 6 or 12v., 11 amp. £1-50; 2 amp. £1-80; 4 amp. 2250
FULL WAVE BRIDGE CHARGER RECT FIFIERS:

6 or 12v. outpuls. 1} amp. 40p; 2 amp. 556p; 4 amp. 85p.
LUCAS 2£D8500 Bridge 70v. 5 amp £1.

E.M.I. 131 x 8in.
LOUDSPEAKERS

it e £425

And crossover.
wait. State 3or 8 or
16 ohm. As illostrated. Post 15p
With flared tweeter cone and ceramic
magnet, 10 watt.
Bass res. 45-60 cps. '7 5
Flux 10,000 ganss.

Post 16p

State 3 or 8 or 15 ohm,

8izge 16 = 10 - 9in,  Post 26p.
MINIMUM POST AND PACKING 15p.

Teak Cabinet.

ALL MODELS "BAKER SPEAKERS” IN §TOCK
Hi-Fi Enclosure Mannal containing 20 plans, crossover
data and cubic tables. 42p. Post Free.

BAKER 12|n MAJOR £9

30-14,600 c.ps., 12in.
double cone, woofer and
tweeter cone together
with s BAKER ceramie
magnet assembly having
a flox density of 14,000
gaues and a total flux o
145,000 Maxwells.
resonance 40 ¢.
20 watts. Btats T 8 or
15 ohm, Post Free.

Bass
R

Module kit, 30-17,000 c.p.s.

;ngx twadater. cTossover,
affie  an .
instructions. I so
BAKER " BIG-SOUND " SPEAKERS
‘Group 25' +Group 35°' | ' Group 50
12 inch 12 inch 15 inch
25 watt £1 35 watt ‘9 50 walt ‘ I 9
8 or8or 150hm | 3or 8 or 15 0hm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fiuted wood front.
For 12in. dia. or 10in. tpuker 20 x 13 x 8in. £9 Post 28p
For 18 x 8in. or 8in. speaker 16 x 10 x 9in. £5 Post 26p
For 10 X 6in, or 6i ker 16 x 8 x @Gin. 24 Post 25p

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednasdays 9-1

LOUDSPEAKER CABINET WADDING 18in. wide, 16p 1t
GOODMANS 64in. HI-FI WOOFER

8 ohm, 10 watt. Large ceramic magnet. /
Special Cambric cone snrround. [

Frequency response 30-12, 000 £ 4 k

cps. ldeal P.A. Columns.
BHi-Fi Enclosure Systems, etc.
ELAC CONE TWEETER

The moving coil diaphragm gives a good
radiation pattern (o the higher Irequencies
and & smooth extension o! total response
from 1,000 cps to 18,000 cps. Size 3} x
34 x2in, deep. Rating 10 watt. 3 ohm or

15 ohm models. £ | 90 Poat 10p

SPEAKER COVERING MATERIALS. Samples Large 8.A.E.

Horn Tweeters 2-16Kc/s, 10W 8 ohm or 15 ohm £1-50.

De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £8.

TWO-WAY 3,000 c.p.s. CROSSOVERS 8 or 8 or 156 chm 88p.

SPECIAL OFFER! ohm. glh; 221;. gs obm, 2in. E:é‘l‘!
, 2}in. dia.; 3in. dia.; in; 8 <Sin.

25 ohm, 21i e £ Ry oE

15 ohm, aiinsdi Me «5 4in; n;
8 ohm, 21in, 3in, 5in, 5 - 3in

LOUDSPE. . AKERS P.M. 3 OHls. 7 < 4in, £1.25; enn. 21-50;
8 x Bin, £1-60; 8 X 2}in. £1-50; Bin. 21-76; leGin. 1-80,
RICHARD ALLAK TWIN CONE LOUDSPEAKERS
8in. dla. 4 watt; 10in. dia. 5 watt; 12 in. dia. 6 watt,

8 or 8 or 15 ohm models £2 each, Post 16p.

VALVE OUTPUT TBAIS 25p. MIKE TRA]IS 50:1 25p.
5 WATT MULTI RATIO, 3, 8 and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 inpnts speech and
nsic. Mixing facilities
Rnponle 10-30,000 cps. Matcnes
all loudspeakers. A.C. 200/250V.
Separate Treble aud Bass controls.
Guaranteed. Details 8.A.E.

£3

£4-50

BARGAIN AM TUNER. Medinm Wave.
Transistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound eflects to recordings.
will mix Microphone, records, tape and tuner £3 so
with separate coutrols into single ontput. 9 volt.
Stereo version of above £4-50.

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 9 volt,
Printed Circuit. Calibrated slide dul tuning. £ I 2 50
Walnat Cabinet. Size 7 ~ 5 < 4 inch
BARGAIN FM TUNER as above. £8,85
Chassis only, less cabinet.

ARGAIN 3 WATT AMPLIFIER. 4 'l‘nnnltor
la’nsh-Pnll Ready built, with volume control. £3 50

COAXIAL PLUG 6p, PANEL SOCKETS 6p.

OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms.
JACK SOCKET 8td. open-circuit 14p, closed circnit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Bocket 5p.
JACK PLUGS 8td. Chrome 15p; 3-5mm Chrome 14p. DIN
SOCKETS Cbassis 8-pin 10p; 5-pin 10p. DIR SOCKETS
Lead 3-pin 18p; 5-pin 16p. DIN PLUGS 3-pin 18p; 5-pin
95p. VALVE HOLDERS, 5p; CERAMIC 8p; CANS bp.

E.M.I. TAPE MOTORS. l%v. or
240v. AC. 1,200 r.

Spindle 0-187 x 0- 75in. 81u 3% » £ I 25
2} x 8}in, (illustrated), Post 15p.

MOTORS.

LINE 18p.

120v. or 240v. AC.
50mA. Spindle §
2} x 2} x 1}in. Post 16p

CALLERS WELCOME

p.m., Saturdayu 9-5 p.m.)

Radioc Books & Component Lists Sp. Written guarantee. (Export: Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst. Tel. 01-684-1688
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THE PULLMAN PB

PUSH BUTTON

RADI KIT

900
o W 4
> If you can solder
#9% on printed circuit
4 board, you can

P® build this
Apart from the output stage, pllSh-bllttOll

»

which is an integrated circuit, car radio kit
the only other electronic com- oy "
ponents that need soldering |tSSImp|8-

are some capacitors, resistors, just fﬂ"OW the

etc. The kit includes a pre-

built RF tuner unit, and fully Stell-by-Step
modulised IF stages which are instrllcti(ms
pre-aligned before despatch.
As well as electronic components, this kit also
contains 2 diamond-spun aluminium knobs, elegant
matching front panel, dial, washers, screws and
wire.

The Pullman PB is suitable for 12 volt working
with both negative and positive earth. It covers the
full medium and long wave bands. Four push-buttons
for medium wave, one forlong wave. Itis permeability
tuned and sturdily constructed. OQutput is a full 2.5
watts into an 8 ohm speaker. But the Puliman PB
will operate into any loud-
speaker from 8 to 15 ohms.
Power consumption is less
than 1 amp.

% Circuit diagram and comprehensive
instructions 50p, free with parts.

% Car aerial £1-25 post paid.

PRICE ONLY

£7.00+ ceesor

Bohm speaker, with baffle
and fixing stnps. €1 50
post free if bought withthe kit|

RADIO & TV COMPONENTS (ACTON) LTD.
21d High Street, Acton, London W3 6NG
323 Edgware Road, London, W.2

Goods not

R THV
despalched oulside

632 UK.

Mail Orders to
Acton. Terms

C.W.0. All
c enquiries S.A.E.

PCB'S & KITS

For Designs Published in P.E.
All PCB's Fibreglass, Drilled, Roller-Tinned

CALLERCORD — Designer Approved PCB & Kit
Semiconductor set £4-80
R’s, C's, Pots, Switches, Relays, Transformer, £7-80
PCB (4in X 7%in), also holds edge connectors and
relays, £1-50
AURORA — Multichannel Sound Controlled Lighting
8 Channel Set—Semiconductors incl. thyristors, £10-95
R's, C's, Pots, Ferrite Cores, £10-95
4 Channel Set—Semiconductors incl. thyristors, £5-95
R's, C's, Pots, Ferrite Cores, £5:95
Power Supply (will supply 8 channeis), £3-40
PCB (4iin x 11in) to hold Pre-amp, 4 control chans.
incl. pots, £1-80
PCB (44in x 64in) to hold PSU, Sync. Gen., 8 output
t/formers, and 8 thyristors or triacs, £1:35
PHOTOPRINT PROCESS CONTROL
Semiconductors incl. LDR and Thyristor, £3-00
R's, C's, Pots, Relay, Switches, T/former, £5-40
PCB (3in x 5%in) to hold circuit incl. pots, relay,
keyswitch, 60p
GEMINI PRE-AMP
PCB (34in x 10%in) Stereo. Specially designed to aiso
hold rotary or slider pots, and rotary switches, £1.65
R's, C's, Rotary pots and switches to match PCB
(Stereo set), £7-90
GEMINI MAIN AMP. PCB (3%in - 54in) Stereo, £1:30
GEMINI POWER SUPPLY. PCB (2in - 4in), 60p
TAPE NOISE LIMITER
Semiconductors, R's, C's, Pot, £1 80
PCB (14in x 3in), 60p
DOOR BELL YODELLER
Semiconductors, R's, C's, Pots, £3-80
PCB (3in x 34in), 60p
OTHER CIRCUITS & PCB's AVAILABLE—FREE LIST

PHONOSONICS
25 Kentish Road, Belvedere, Kent  Mail order only

A.M.C ELECTRONICS LTD.

“GEMINI’’ FM STEREO TUNER

All components to build this outstanding phase
lock easily aligned tuner as described in April/
May/June P.E. We are offering an optional
chassis and solid wood sleeve in ready to
assemble form. S.A.E. for details and itemised
prices. Complete kit £33 90.

SGORPIO ELECTRONIC IGNITION

Complete kit with comprehensive construction
and fault finding data. £11. Post paid. Data 10p.
Itemised prices, S.A.E. please.

AMCEL, MAIL ORDER, 160 DRAKE ST.,
ROCHDALE Tel. 0706-46234
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FOR
RAPID
SERVICE

TRANSFORMERS

all with 0-250 Vole primaries

Miniature

MM6 6V, S00mA 4 6V, S500mA

MMI2 12V, 250mA + 12V, 250mA

MM20 20V, 150mA + 20V, I50mA
£1:29 plus 13p p. & p.

L.T.

LTI 63V, |-SA—75p plus I8p p.
LT26:3V, 3A—B0p plus 26p p. &
LT3 12V, | 5SA—80p plus 26p p.

LT4 12V, 3A—£132 plus

LT5 9-0-9V, 0-5A—7Sp plus llp

& p.
LT6 12-0-12V, IA—9%p plos 26p
LT730-0-30V,

p. & p.
IA—£1.87 plus 30p
L& p

Multi-tapped
MT30/2 0- II-IS 20-24-30V, 2A—
95 plus 30p p. & p.
MT60/) —5—20—30-40—60\1 IA—
£6-97 plus 30p p. & p.
MT60/2 0-5-20-30-40-60V, 2A—
£2:90 plus 34p p. & p.
Charger
CT/0l |A—£) plus 26p p. & p.
CT/02 2A—£1:25 plus 30p p. & p
CT/03 4A—£1:50 plus 30p p. & p
Secondaries—0-5-11-17V.
Auto-transformers
AT30 30W—£1:18 plus 30p p. & p
AT75 75W—£1.85 plus 30p p. & p
AT|50 I50W—£2.55 plus 34p b. 8- p.
AT300 300W—£4-75 plus 42p p. & p.
ATIO00 1000W—£8-90 plus 62p
p. & p.
All shrouded with terminal blocks.
AT30 0-110-240V. All others 0-
110-200-220-240V.
Speaker isolating transformer
Ml ra(uo for 3-15§), 2W—B6p plus
\3p p. & p.
Speaker matching transformer
Tapped 3, 8, Q Will match
almost any speakers to any amplifier.
15W max.—90p plus 20p p. & p.

ALUMINIUM BOXES

L. D.Pricep. & p.
5¢in 2%in 14in 38 I5
4in  4in liin
4in 2}in l4in
S54in 4in  l4in
4in  2%in 2in
3in 2in lin
6in  4in  2in
7in  Sin  24in 63p
8in  6in  3in
t0in  7in  din  92p
* These sizes fit
tandard

veroboards

EQUIPMENT CASES
with sloping front panel
Price p. & p.
45p 12p
60p l6p
9%in  4iin  75p 19p
Plain  atuminium,
Stove - enamelled
silver-grey ham-
mer finished, 20p
extra. e abe

CONSOLE CASES

tn plain aluminium, ideal for mixers,

instruments, etc.

Typnw A B C D Price p. & p.
in inininin

GB20 8 9 342 3 £142 30p

GB2l 10 9 342 3 £1.58 30p

GB22 12 9 342 3 £1.72 30p

bd |

/,*‘\;

VEROBOAR?
-

Size
3iin
5in
x 3%in
5in
2tin
17in x 3%in [} 75p
Pins—either size; packet of 36, IBp

ELECTROLYTICS
1,000uF

32-32uF
500uF 50-50uF
MINIATURE ELECTROLYTICS
10uF

ENTIRE MULLARD 0I5/0I6A0I7 RANGE
LSO STOCKE

CASSETTE-OWNERS!

For Philips and similar cassecte recorders.
PUI2 Power unit for connection to

12V + or — E car electrical

systems, giving 74V, stabilised .

output. £3 25
PUI4 As above but switched for

6V, 74V or 9V output. £s lo
PP7S M |

H ! a\-ln; power supply, output £| 95

All units are complete with cable and plug.

VARIABLE POWER SUPPLY
Input: 240V, a.c.
£4-20

Output: Switched 3, 45, 6, 75,
9, 12 voles d.c. at 500mA

BATTERY ELIMINATORS

suitable for transistor radios and similar light

current equipment

PP6 Input 240V a.c. Output 6V d.c.

PP9 Input 240V a.c. Output 9V d.c.
Price £1-50 plus |12p p. & p.

NEW NEW

ILLUSTRATED
1972-73
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, 15p
Single, D.P. switch, 24p
Tandem, less swn(ch 40p
5k, IOkn 25k Q, SOkH
500kﬂ IMQ,2MQ

100k @,

SLIDER CONTROLS, 87mm.
complete with knobs.
Single, 44p; Tandem, 55p.
S0k Q, 100kQ, log. or lin.

ok, 25k

RESISTORS

Carbon

All 5%, high-stability, E12 values. $W, Ip
TW. lip; IW, 4p; 2W, 6p

Wire-wound

5w, 10p; 10W, I2p

250k Q,

LOUDSPEAKERS

7in % 4in, 30 —£1-12, 80 —£112,
150 —£1.40.

8in x Sin, 30 —£1-85, 80 —£1-77,
250 —£1-70.
in x 6in, 30 —£2-32, 80 —£2-32,
150 —¢€ 2'32.

Bln round, Jn—ll 10, 8Q-—£2-50,
150 (2

Adastra ‘‘Hi- Ten ,10in, 10W, 8 or IS Q —£3-40.
Please add 20p p. & p. to all speakers.

August 1972

GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON,

PLUGS
Car aerial
Co-ax.al
D.I.LN pln (speaker)

Ja:k 2imm unscreened
Jack, 24mm screened
Jack, 3fmm unscreened
Jack, 34mm screened
Jack, in unscreened
Jack, 4in screened

Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Phono, fitted 4 fr lead
Wander, red or black
Banana 4mm, red or black

LINE SOCKETS
Car aerial Jack, $in unswitched

Co-axial Jack, }in switched

D. N 2 pin (speaker) Jack, stereo, switched

D.I.N. 3 pin Phono, single

D.l. N 5 pin, 180 Phono, 2 on a s(rip

Phono, 3 on a strip

Phono, 4 on a strip 10p
Wander single, red or black 59
Wander, twin strip

Banana 4mm red, or black 6p

SOCKETS

Car aerial

Co-axial, surface
Co-axial, flush

D.I.N. 2 pin (speaker)
D.I.N. 3 pin

D.I.N. 5 pin, 180
D.I.N. 5 pin, 240°
Jack, 2tmm

Jack, 3fmm

Jack, {in screened
Jack, stereo, screened
Phono, plated metal

CAPACITORS 0 goanu
2:2pF 0-0033uF
3-3pF 0-0033uF
5pF 0-0033uF
.S, 0-0036uF

0-0047uF

0-0082uF
0-00824:F
0-0luF
SOt
m
O1
m
ufF
8
m
uF
SuF
SuF

> 000000000000
98820200200
T

250V

silver mica 1% tol.
polystyrene 249, tol.
DC—a.c. rating =300V.
M F.=Mullard min. foil.
Cer. =ceramic.

m
0-0022u:F 1,000V

MAIL ORDERS:
charge shown against them,
the charge is 1Ip for any selection, When both classes o
goods are ordered the charge is 12p plus any p. & p
shown. (Overseas extra.)

Some items. have a post and packing,
Where p. & p.is not shown’

f

+charges
Telephone 01-692 4412
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The largest selection

634

NEW LOW PRICE TESTED S.C.R’s | KING OF THE PAKS Unequalied Value and Quality | NEW QUALITY TESTED PAKS
PIV 1A  3A 7A 104 16A  30A NEW BI-PAK UNTESTED )
T(‘)-b TO-‘GG TO-66 . TO;tS TO-48 SEMICONDUCTORS Pak Description Price
p P ip P ] ip i
50 0238 025 047 050 083 115 Satis[action GUARANTEED in Every Pak, or money back. Q1 20 Red spot trans, PNP AF . ... .. 0-80
%gg gﬁ ggg ?)gg &:g g% {:8 Pak gp ]Q2 16 White spot R.F. trans. PNP . 0-50
X H . ' d = %
00 043 o047 087 075 093 195]U1 120 Glaas sub-min. general purpose germanium diodes .. ... .. 0-50 82 ; aﬁt’éh&pﬁ:;! SOLNIM,SIISID gﬁ
ggg g:g gg’z g;g ggg }%g o0 ve 60 Mixed germanium tranaistors AF/RF ... ... . .. .. 0-50 f Q5 4 OCT75 transistors . ... 0-50
: US 75 Germanium gold bonded diodes sim. OAS, OA47 .. . 080 8? e (L o 'h'.gi. oSs? o
SIL. RECTS. TESTED U4 40 Germanium transistors like OC81, AC128 ... ... ... ... 0-50 83 4 .(A)gé‘%ﬁtmmg PNP . o,g
= e p—— e 7 Fpe trana. . 0
PIV 300mA 750mA 1A 13A oA 30a |US 60 200mA sub-min. 8il. diodes . .. .. ........... ... 080§ Q10 7 OCTltypetrans. ... .. ....... ... 0-50
2p £p £p 2p £p p 2 |vs 30 Silicon pl transistors NPN siin. BSY93 50 | Q11 2 AC127/128 comp. pairs PNP/NPN.. 0-80
50 004 005 005 0-07 014 021 047 | - L LRI Byl (I SRR, 0801 512 3 AF116 type trans. T ok
100 0-04 008 005 013 018 023 075 |VU7 16 Bilicon rectiflers Top-Hat 750mA up to 1,000V 0-80 13 3 AF117 type trans. . B
200 0-05 008 008 014 020 0.24 1.00 814 JOLI?I}{H;‘! t 33‘3
N N 5 N . . 5 - = g g F. type tians. -
100 005 013 007 080 087 07 lLog|U® 90 Bil planar diodes 250ma, 0200202 ... ... 050 | Q15 2926 ail, epoxy trans. . 0.50
600 0-07 018 glg ggg gsﬂg g:b 1.85| Uy 20 Mixed volts 1 watt Zener diodes . ..., ... .. ... ... . 0-50 Q}ﬁ E'rlgsso low noise ge'lll-m. trans. . 0-50
800 010 017 0.1 - - 5 200].. P cils : ) E 2 7 4 NPN1STI41 & 2 BTI40 ... -
1000 011 025 o015 030 048 083 g50f V11 PNP silicon planar transistors TO-5 sim. 2N1132 . 0-50 glé 4 Madt's 2 MAT 100 & 2 MAT 120 3.:3
1200 088 — 033 057 075 U3 30 PNP-NPN sil. transistors OC200 & 28104 0-50 853 . 8:&
TRIACS FULL RANGE oF { Ul4 150 Mixed silicon and germanium diodes . . .. 0-50 § Q21 38 AC127 \IP\ germ. trans. . 0-80
S0 5
VBOM 2A 6A 10A %gg'lE&G%IODEsRANGE T15 25 NPN 8ilicon planar transistors TO-5 sim. 2N697 0-50 géé Ig BA:(;}(‘).EI':}?_“J:)‘T;S }:ull;."cl?;)l.e.d gﬁ
TO-1 T0-66 10-88 {2.33V. 400mV (DO-7 | U16 10 3.Amp silicon rectifiers stud type up to 1000 PIV 0-50 Qg4 L ?\\9811 dnlxles JBoceacey 0-80
3 - 5 6 4 sil. di TOPIV Ton -
& %ﬂe))lltas::pccaa"1<lﬁs‘r‘(s§$?}"o UI7 30 Germanivu PNP AF transistors TO-5 like ACY 17-22 . 0-50 | §38 § 0405 porim dieser mubein NG9 | oge
100 30 &0 78 | 8tud)g5pea. Al fully | UI8 8 6-Amp silicon rectifters BYZ13 type up to 600 PIV ... 0.5 | Q27 2 104 600PIV sil. recta. 1845R . 0;50)
200 50 80 90 tested 3% lol. and - Q28 2 8il. power rects. BYZ13 . 080
;00 70 75 R marked.  Slate voltage U19 25 Bilicon NPN transistors like BC108 . ... ... ... ... ... ... 0-50 | Q20 4 Ril. trans. 2 x 2N696. 1 X “N697,
4 - - 2 b
0 | required. U20 12 1-5-Amp silicon rectifiers Top-Hat up to 1,000 PIV 050 | guo 7 Bite w‘]‘fc?f"m! : O
DIACS U21 30 A.F. germanium alloy transistors 2G 300 series & OC71 . 0-50 Qg}) f;%lrlq '!'mtcl} tra:u 2] . 0-50
FOR USE  wiri | LsmpPOTTEDBRIDGE | U25 50 Madt's lice MAT series PNP transistors . ... Coso | W PTNT gL, trane * 080
TRIACS sink. 100 PIV 8’(;, M‘Z?, U24 20 Germanium 1-Amp rectifiers GJM up to 300 PIV ... ... 0.50 | @33 3 Sil. NPXN trans. ONTTIL L 0-50
BR100 D32.. 37p each : : ach. = . = Q34 7 8il. NPN trans. 2N2369, .,oomlz 0-50
U25 25 300Mc/s NPN sillcon transistors 2N708, B8Y27 .. ... .. 050 | Q35 38il. PNP TO-5 2 x 2 «
= R —— . h 1 X ON2905 ... ... 0-50
UTAG‘.’NL}EIZ]{{'?.TI?og?MG jUMBo U26 30 Fast switching silicon diodes like IN914 micro-min .... .. 0-50 Q36 7 2N3646 TO-18 NM“C J00MH2
Eqvt. TI813, BEN3000 COMPONENT U209 10 1-Amp SCR's TO-5 can up to 600 PIV CR81/25-600 .. ... 100 OFE ceeees %-55%
%8 Uf;’n%la.p 25-99 28p PAKS U3l 20 Bit. Planar NPN trans. low noise amp 2N3707 ... .. 050§ 38 2 0-80
- Ui 952 07 ixed + - 501939 TN 705 0-80
MIXED 1 5 Zener diodes 400mW D07 case mixed volta, 3-18 . 0-50 Q40 7 NPN amp. 4 x 23 3’0‘ 3x3N’¥708 050
NPN SILICON PLANAR C%ﬁCPg;&wTCS U33 15 Plaatic case 1 amp silicon rectitiers IN4000 serles .. . . 0-50 { Q41 3 Plastic NPN TO-18 2N3904. 0-50
BC107/108, 10p each; = = T - ~ 1 Q42 6 NPN trans. 2N5172 . . 0-80
50.99, 9p; 100 up. Exceptionally U34 30 8il. PNP alloy trans. TO-5 BCY26, 28302/4 0501 343 7 BC107 NPX trans. 0-50
8p each; 1,000 off, U35 25 Sil. planar trans. PNP TO-18 2N2906 .. ... .. 0.50 | Q44 7 NPX trana. 4x BC108, 3x BCI09.. 0.80
79 each.  Tully tested good value Q45 3 BCI13 NPN TO-18 t 050
I Costed Too18 oo ¢ | Resistors,  capacitors, | U36 25 Sil. planar NPN trans. TO-3 BFY50/51/52 .. 0-50 § G483 BOI113 NPN TO-5 trana. . Z.,'. 0.50
——————— | Dots clcctrolyties and 1U37 30 Bil. alloy trans. 80-2 PNP, 0C200 28322 .. .. 050 | Q47 0 NEN high gain 3 X BCI6T. 3 168 0-80
FREE R ol 2 - Q48 4 BCY70 NPN trans. TO-1 0-80
One 50p Pak of your ::ft:llv ‘g’h’;‘:-in "{“lc"‘g‘:; 38 20 Fast switching sil, trans, NPN, 400Mc/9 2N3011 0-50 | Q49 4 NPN trans. 2xBFY51, 2% BEY52 0.-80
own choice free withN-baice” et b & U360 30 RF germ. PNP trans, 2N1303/3 TO-5 050 | 820 I havao ron e T He 00
orders valued £4 or over. 21.50 onl - oTa U an i
m only U40 10 Dual trans. 6 lead TO-5 2N2060 ............. .. S 050 | Q32 8 BY100 type sil. rect. 1-00
us your salisfacti 3 - - = v 3 23 8il. & o LR all
oSPECIAL OFFER monrl/y:aclc ;ll'a.{:nlltor,.l “lva 25rF germ. trans. TO-1 OC45 NKT72............ ... .. 0-50 G & n\larketl n%::n‘] "‘T]... ". “d . 1-50
2N2926 (Y .
sgp-mg‘_,‘;’o)]_ 2‘;)- iz U42 10 VHF germ. PNP trans. TO-1 NKT667 AF117. 0-50
TO CLEAR. ' 43 25 Bil. trans. plnstlc TO-18 A.V. BC113/114 S
3%3{‘«” ?ﬁﬂ«sfs’%’éﬁg U44 20 8il. trane. plastic TO-5 BC115/116 ’ PRINTED CIRCUITS—EX- COMPUTER
20 8il. 5 - 5 A"
CADMIUM CELLS | Coded and Guaranteed ——— = — - Packed with tora and
ORETlas Pak No. EQVT | Udd 7 3ASCR'S TO-66up to 00 Piv. ... ... . ... ... .. .. ... 10 boards give a gnaranteed 30 trans and 30 dlodea.
o P T1 8 2G371B 0C71 5 . R . . Lo Qur price 10 boards, 50p. Plus 10p P. & P
RP60, ORPG1 40p each | 7o 8 D374 0C75 Code Now. mentioned above are given a3 a guide to the type of device in ' . " ‘
T3 8 D1216 OCSiD | the Pak. The devices themselves are normally unmarked. 100 Boards 23, P. & P. 30p.
gENEEAL PR ;4 g g(("ggé; ggg’l‘ SILICON PHOTO TRANSISTO!
PN SILICON SWITCH: | 10 8 2 : POWER TRANSISTO ! o
18] T6 8 2634 R BONANZA! 5
sie. "0 EN‘;‘?G»’IS% 10 803D 0Cks GENERAL FURFOSE GERM_ PN RPN anaTr AN
BSY27/28/96A. Allusable | T8 8 26378  0C78 A PNP ADI6I PN NEW. Full data available. Fully
o f Coded GP100. BRAND NEW TO-3 CASE. POSS. XP ’
devices no open or short | T9 8 263994 2N1302 REPLACE.:  OC! 40254 . quaranteed.
e mo B et I 0o g oGil7  AFIIT 2 . OC -29-30-35-36. NKT 401-03-404
ABLE in PNP 8im. 10] Al 80p each pak 405 406-430 401-432-438.  TI3027-3028, ~ :N2504, | AD162 PN Qty. 1-24 25-99 100 up
2X2006 BC&"O Wi IN456A-457A-4584, 2NJHL A & B. 2G220-222, ETC. Price each 48p 401: 35p
oy ple:;sé shft!; ;’0(:113;)0 ROV VCEO 30V IC 104 PT. 30 WATTS Hfe M}/EP COMP
2 : -170. GERM TRANS.
preference NPX or PNT. | 32000 NPY SIL. DUAL§ PricE 124 2549 100up | OUR LOWEST PRICE
- P H 43p each 40p each 38p cach OF b5p PER PAIR 2N3819 . 5
20 ;ox 0-50 TE?AS, Our price 25p 2N3820 H o ‘g:
0 T 1.00 each. SILICON High ot &l 0o > o
MR UL T o T MR a6 Bl i
300 For 7-50 Applications. Brand new Coded R 2400 SILICON 50 WATTS § 9N3823.. 30p  MPF105  40p
1000 For 13-00 120 VCB NIXIE DRIVER § VCBO 230/VCEO 100/IC 6430 Watta. MATCEED NPN/PNP
et | TRANSISTOR. Sim. HFE type 20/{T CMHZ. 115 WATT 8IL | BIP 19 NPN ToO-3 NEW EDITION
PHOTO TRANS. | Bsxor « cior, 21893 ] OUR FRICE EACH: POWER NpN | Plastic. - =
- * | FULLY TESTED AND 1-24 25-99 100 up BIP 20 PNP. Brand @ TRANSISTOR ~ EQUIVALENTS
OCP71 Type. 43p CODED ND120. b 03 50p 45p 40p 80p EACH VQBO 100/VCEO 50/ BOOK, A complete cross reference
SIL. G.P. mom-:s ‘ ‘| 17p cach. TO-5 N.P.N.j} RX-8TOCK TYPE EACH A8 PRICED 10A. HIFE type g and equivalents book tor European,
300mW 30 l‘ 25 up 18p cach. 0C20 50p OC28 40p AD149 43p BD131 70p BD139 78p 100/11 3mHZ. American and Japanese Tranasis-
$OPIV (Min.) 100 | 1 50 0C22 30p OC29 40p AL102 85p BDI132 80p BD14088p J OUR  PRICE PER § tors. Exclusive to BI-PAK 90p
Sub-Min. 300 5.0 | 8iL trane. suitable 0C23 33p 0C35 33p AL103 85p BD135 70p BD155 78p | PAIR: each. Red Cover Edition
Full Tesied 1,000 9-00 | P.E. Orgun. Metal To-18 § 0G24 ) ReATs T 18 oo I, Lol e e o ' ——
; % P iy 25 86p AD14 123 78p BD1387 70p 2N 3054 45p pre. prs. pra.
Ideal for Organ Builders. Eg;tmz;“xaoo 8p each. 0C26 25p AD14240p BD124 70p BD138 80p 60p 58p 50p A LARGE RANGE OF TECH-
D13D1 Silicon Unilateral NICAL AND DATA BOOKS
peitcBisOppeach: RTL MICROLOGIC CIRCUITS DUAL IN-LINE SOCKETS AREYNOMWIAVAILAR LEYEX:
A 8ilicon Planar, mono- NEW LINE -~ h 14 and 16 Lead Bocketa for use with DUAL- § STOCK. SEND FOR FREE
lithic integrated circuit B IN-LINE LC’s, LIST.
baving thyristor elec- PLASTIC ENCAPSU- | Epoxy TO-5 case 1-24 25-99 100 up TWO Ranges PROFES8S8IONAL and NEW .
trical characteristics, but kﬁgg“m’ BRIDGE | 1000 Bufter abp 38p 27p LOW COST.
with an ngode ga'ge and a . Each uL914 Dual 2i/p Prof. type No. 1-24 23-99 100 up OUR STOCKS of indlvidual devices
built-in ““Zener” diode - TBOH pin type 30p 27 25p are now too nuruerous to mention in
bet t q 50V RMY 82p gate 38p Np 2 - :
etween  gate an 150V RMS 37p L1923 J-K fip-fi p T8O - 38p 32p 30p this Advertisement. Bend 8.A.E.
cathode. Full data and 100V RMS 46p o ‘K flip-flop 50p  47p  48p Low Gosi No. for our listing of over 1,000 Semi-
application circults avail- M Data and Circuits Booklet for I1.C's | BP814 18p 13p 1lp conductors. Ail available Ex-Stock
_ able on request. 8ize I3mm % 6mm Price 7p. BPS16 16p l4p 12p at very competitive prices.
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74 Series T.T.L. I.C’s

DOWN AGAIN IN PRICE

Check our 74 Series List betore you by auy 1.C's. Qur prices are i '
the lowest possible. All devices vx-stock. t'nll spec. guaranteed.

BI-PAK Price and qty. prices BI-PAK Price aud qty. prices

Order No. 124 25-99 100 up Order No. 124 25-99 100 np
£p  £p  £p £y £p  £p
0-15 0-14 o0-12 J 0-32 0-30 0-28
0-15 0-14 0-12 087 084 0-58
015 0-14 o012 0-87 084 0-78
015 o014 o012 0-67 064 0.58
015 0-14 012 0-67 0-84 058
016 014 012 0-77 074 0-68
0-18 017 018 077 074 068
0-18 017 0-18 077 074 0.68
0.18 017 0-18 175 1.85 1.55
015 0-1& 012 097 094 088
0-20 0.26 0-24 0-97 0-84 0-88
0-43 040 0-38 0-40 0-38 0.38
0-43 040 038 0-55 0-83 0-50
015 014 012 1-25 115 1.00
015 o014 o012 1.00 085 0-80
015 014 612 1.35 125 110
0-87 0-84 058 0-87 084 0.58
0-67 0-64 0-58 0-67 0-864 0-58
1.5 185 1.75 1.50 1-40 1.30
1.5 185 1.75 1.80 1.70 1.60
1.95 1-85 1.75 1.00 085 080
0-97 084 0-88 1.20 1.10 0-86
0-87 084 0-88 1-80 1.70 1.-60
0-97 084 088 1.40 130 1-20
015 014 012 1-40 1-30 1-20
015 014 o012 1.80 1.70 1.80
015 014 o012 1.80 1.70 1-80
0-15 014 0.12 2-00 1.0 1-80
0-15  0-14* 0.12 2-00 1.90 1-80
0-20 026 0-24 275 260 2-40
0-29 0-26 0-24 0-97 0-94 0-88
0-37 0-35 0-32 3-50 325 3-00
0-37 035 0-32 3-50 3-25 3-00
0-47 045 0-42 210 198 1.75
0-43 040 038 %-ig {82 (l)';g
ge7 084 058 180 170 1.60
0-67 094 088 180 170 1.80
0-97 0-84 0-88 550 5.00 4.00
RPB3=8N7483 1.10 105 085 BP199=8N74104 550 500 4.00

PRICE-MIX. Devices may be mixed lo qualify for qnantity prices.
PRICES for quanlities in excess of 300 picces mived, on applicatio

Owing Lo Lhe ever increasing range of 1I'T'L T4 Seriex, nlease check with ns for supplies
of any devices not listed above, us it is probably now in stock. WARE 3442,

LINEAR I.C's FULL SPEC. ROCK BOTTOM PRICES
Pri LOGIC DTL 930 Series 1.C's
1ce T .
_ 'ype Price
Type No. 124 23-99 100 up No. 1-24 2599 100 uyp
BP201C SL2IC 83p 53p 45p [ Brusu 12p 11p 10p
BP701C _SL701C BP932 13p 12p 1lp
POIC BLIOIC 63p S0 4B fyp.5y 13p 12p 1lp
BP 7020 SL70¢ 83p 50p 45p BP935 13p 1gp 1lp
BP 702 72702 53p 45p 40p BPo3q 13p 12p 1lp
BP 709 72709 53p 45p 40p § BIO4d 13p 12p 1lp
B 008 Am06L P00 S0P hpods 25p 24p  22p
T09P ATOoW 53p 45p 40p BPO46G 1gp 11p 10p
BP710 72710 53p 45p 40p BPO4K 25p 24p 22p
BP711 uA7ll 58p 50p 45p | Brus 85p 680p 56p
BP 741 72741 75p  60p 50p | BESEL 7 BE BE
HATO3C uATOSC 43p 3% 27p BP9o0g4 40p 38p 35p
TAA 263 70p  60p 55p § LBP90YT 40p 38p 3bp
TAA 203 - BPHOSY 40p 38p 35p
TaA s g 970" 250 200 ||l en inas e i veed Lo Gualify for suan-
AA 3o 170p 158p 150 f(ity. price. Larger wuantity prices
8.(:.8. EA 1000 £2.83. avplication. (DTL 930 Series.only.)

NUMERICAL INDICATOR TUBES

( b) MODEL cnes
A o3 e B

Anode voltage (Vde) 170 win

GRI116 B0L5H

175 min S5 min
- | _—

- {'athode current (n.) 23 14 All indicators
09 4 Decimal
Numeral height (nun 16 i3 L] | point: All side
-_— —t——— viewing: I“ull
Tube height (nun) 47 32 £ lata  for all
— ———— types available

Tube diameter (1mny) 19 13 12 wide | onrequest

| 1.C. driver rec. BPilor | BP4lor BP47
141

141

Price each £1-70 £1-55 £1-80

NOW OPEN

BI-PAK’S NEW COMPONENT SHOP

A wide range of all types of electronic components and equipment
available at competitive prices.

18 BALDOCK ST. (AI0) WARE, HERTS. Tel. 61593
OPEN 9.15-6 MONS, to SATS. FRIDAYS UNTIL 8 p.m.

Practical Electronics  August 1972

-the lowest prices!

BI-PAK DO IT AGAIN!

50W pk 25W (RMS)
019 DISTORTION!

{
i

HI-FI AUDIO AMPLIFIER |

THE AL50

* Freguency Responre 1oHs t
100,000 141 ONLY
 Load —3, 4, Ko 16 ohms .
* Distortion—-Dbetter than 019, at £3 25p eac"
ikHz. % Supply voltage 10-35 volts.
*

Signal to nnoise ratio 0B, * Overall size 83inm X 105mm X 1301

Tailor juade to the most stringent specitications using top quality componcutr and
incorporating the latest solid state circuitry and ALSO was conceived to fill the need
for all your A.F. amplification needs. FULLY BUILT—TESTED—GUARANTEED.

STABILISED POWER MODULE

AP80 ix especiaily designed to power 2 of the AL30 Amplifiers, up to 15 watt (r.niw
per channel, siimultaneously. This module emhbodies the latest componente and
circuit technigueaincorporating complete short circuit protection. With the addition
of the Mains Transformer MT80, the unit will provide outputs of up to 1-5 anips at
33 volts. Rlze: 63min x 105min x 30mim.

These units enable you to build Audio 3ystems of the highest quality at a hitherto
unobtainable price. Also ideal for many other applications including:—Dieco
Systems, Public Address, Intercomn Units, ete. Handbhook available, 10p.

STABILISED POWER MODULE SPM80 £2:95
TRANSFORMER BMT80 £1:95 p. & p. 25p

SPECIAL COMPLETE SET COMPRISING
2 AL30's, 1 SPMB80O & 1t BMTB80. ONLY £11 FREE P. & P.

DTL AND TTL INTEGRATED CIRCUITS

Manufacturers' “Fall outs’—out of apec. devices inclulding functional unite and
part function but classed as out of spec. from the mannfacturers’ very rigid specifica:
tions. Tdeal for tearning about [.C’s and experintental work.

Pak No. Pak No.
U1C930 E 50p UICYH48
32 50p UIC951

B X A 948 50p
o X pA 9ot 50p

50p UIC961 2 X A 961 §0p
50p UIC9093 3 X A 9093 50p
50p CIC9094 x uA 9094 . 80p
50p UIC9097 X jiA 9097 50p

s0p UIC9099 5 X A 9099 50p
VICHE = 12 x g 946 50p UICX 9 25 Asgorted 930 Series .. £1-50
Paks cannot be split but 2 Awworted Pieces (our mix) is available as PAK UICX9.
Data Booklet available for the BP930 Serics, PRICE 13p.

VI1C00 = 12 x 740N 50p UIC4H o X T446N 50p UICH] o X T48IN 50p
x T40IN B0p VICHT 5 x 7447N 50p UIC82? x 7482N 50p
x X T448N B50p 1'ICB3 =5 x 7T N
X 7 X 7430N 50p UIC86 = 5 x 7T

Uox T45IN 80p UIC90 =0 x 7
x 7 7433N 50p UIC9l =5 x 7
X T 7494N 50p UIC9! =5 x
x 7 T460N 50p UIC93 =3 x T
x 7 T470N $0p UIC94 =5 x
X 7 01 7 50p I'IC9 =0 x 7
x 50p T473N §0p 1'IC96 = x T
b X T4 50p 7474N 50p UICI2) = 5 x 2
X T443N 50p 7475N 50p UICX1 = 25 x Asst’d
X 7444N  50p T476N 50p
X 7440N 50p T480N 50p

All prices quoted in new pence Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

-PANK

P.O. BOX 6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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gspk

quite simply — the best

RESISTORS
FULL RANGE OF ISKRA CARBON FILM RESISTORS
tW (range 47 ohms to 470K) Iskra  Miniature High Stability

Ip each carbon Film Resistors with negligible
W and W (range 47 ohms to noise factor.
10 Megs) . ..... lpeach [ Al Resistors =5 per cent (except
Iw (range 47 ohms to 10 Meg) |“values over 47 Megs). These
1p each Resistors are even lower in price
2W (range 47 ohms to {0 Meg) than most 10 per cent and older
3p each ' carbon composition types.

PRE-SET POTENTIOMETERS
Standard values of pre-sets from 100 ohms to 5 Meg—
Standard/miniature .. Tp each Sub-miniature . B 5p each

SIEMENS PROFESSIONAL CAPACITORS

POLYCA‘;E?N_'A';: AND ELECTROLYTIC
Voltage Capacitance Price Voltage Capacitance Price
toov 0-1ufF 6p lov m P
100V 0 IS;;F 6p 1ov 470uF Iip
100V 0:22uF 6p 16V 47uF Tp
1o0v 0-33uF 9p 25v 10uF Tp
100V 0-47uF 10p 25v 100uF 9p
loov 0-68uF 15p 25v 220uF lip
25V 470uF i4p
150V 0-0luF 5p 25v 1,000uF 21p
150v 0-015uF 5p 25v 2,200uF 42p
250v 0:022uF Sp 35V 4-TuF 7p
250v 0-033uF 6p 35V 220u l4p
250V 0-047uF 6p loov 10uF op
250V 0-068uF ép toov 22uF 9p
250V 0 luF 6p toov 47uF 14p

SPECIAL INTRODUCTORY OFFER

with all orders value £5 or
over we will give'absolutely
free one GSPK P.C. Kit for

making your own printed
circuits (normal retail price £1:95).
Hurry! Offer valid for limited period only.

SEMICONDUCTORS
Here are yust a few examples of our LOW Semiconductor prn:es . Many
more semicons available all at equally sensational prices . . . NOW

I+ 25+ I+ 25+ |+ 25+
ACI27 14p 122p BZYBOC Series OC76 22p 12lp
ACl28 19p 16p E12(27V-30-0V) ocClI70 24p 2p
ACI176 I15p 13p 10p 9p IN400| 6p Sp
ACYIB i8p 15p NKT210 249 19p IN4002 ép 5p
ADl6I 17p 25p NKT211 24p 19p IN4003 Tp ép
ADI62 27p 25p | NKT212 24p 19p | IN4004 8p 7p
AF139 28p 26p NKT213 24p 19p IN400S top 9p
BCI107 9p 8p | NKT214 I9p |I7p IN 4006 12p lip
BCl08 8p Tp NKT218 24p 19p IN 4007 18p 16p
BCl0% 9p Bp NKT219 24p t9p IN4| 48 4p Ip
BC |47 8p Tp NKT223 26p 20p INI302 I6p I15p
BC 148 8p Tp | NKT224 2ip i9p 2N1304 2ip 20p
BC 149 8p 7p NKT242 i4p I2p 2N1613 l4p  13p
BCY70 l4p t3p NKT243 5lp 44p 2N1711 15p  14p
BCY7I 20p 9p NKT401 70p S6p 2N2904 29p 28p
BCY72 l4p 12p NKT402 75p 5%p 2N2905 24p 22p
B8DY20 91p 73p NKT403 64p  50p 2N2906 19p 8p
BFX29 14p 23p NKT453 4ip  Mp 2N2907 21p 12lp
BFX30 24p 13p A47 6p 5p 2N3053 iTp 16p
BFYS50 i9p l8p OA79 6p 5p 2N3054 49p 47p
BFYS| 18p 17p QA0 Sp 4p 2N3055 51p
BFYS2 19p 18p 0OC70 12p  12p (BD130)

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE:

Switches, Comprehensive range of N.S.F. Toggle switches and Rotary
Waf)er switch kits {to enable you to make your own switch to your own specifica-
tion).

Copper laminate and all materials available to make your own printed
circuit boards.

Lamps and lampholders for every requirement. Ready Buiit Circuits and
Modules.

Freexzer and Cleaner aerosol sprays,

Jack plugs and sockets.

Variety of speciality produces.

All orders value £2 or over post free. Other orders please add 10p P. & P.
We only sell new products—do not confuse with *'seconds’’ or surplus stock.
Because of our keen prices we regret the prices apply to U.K. B.F.P.O.

addresses only.
To GSPK (Sales) Limited
Dept. P.E., Head Office, Hookstone Park, Harrogate, Yorkshire HG2 7BU

ALL e i1l i the counon ond send vl __l

Please fill in the coupon and send wl(h 10p (refundable on

CALLERS ordering) for catalogue
WELCOME Name ..... Ty S T s L DT o PO I
MON. TO FRI LRI aaoaancopoiodiasanoasasaoansoassmoas0a0saaaaucoososll- oo I
9500 L = ___________fE_J
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TRANSFORMERS

MAINS ISOLATING SERIES
Primary 200-250 Volts Secondary 240 Volts Centre
Tapped (120V) and Earth Shielded
ALSO AVAILABLE WITH 115/120V SEC. WINDING
Ref. YA  Weight Size cm.
No. (Wotts) fboz
o7 20 [

w
o4
w

1535 encoy
—M—=0OUNONYO
X X X X X
omymEoawam
”dOONO—

XX XX X XX X

C—ADUWOOO
n-un—omo
NOAVAIAOWNWN
Lo umAww—

x X
—_———
i —
owo

40

63
AUTO SERIES (NOT ISOLATED)

Weight Size em. Auto Taps
(Wuk(s) ib oz

20 1 15-210-240
75 14 15-210-240

15-200-220-240

»~

X X

POUNAONOCOW

8

TOTALLY ENCLOSED 115V AUTO TRANSFORMERS
115V 500 Watt totally enclosed auto transformer, complete with
mains lead ‘and two | ISV outlet sockets, £7-87. P & P 67p
Also available a 20 Wact version. £1-67. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)

PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Windings P&F

No, IZV 24Y Ib oz

0-12V at 0-25A <2 0-85
0-12V at 0'5A x2 101
0-12V at 1A <2 1-33
0-12V at 2A 1:86
0-12V ac 3A 224
0-12V at 4A 2-48
0-12V at 5A 2-94
0-12V at BA » 2 4.54
0-12V at 10A x2 5.78
0-12V ac ISAx2  10-67
0-12V at 30A x2 1961

30 VOLT RANGE
Secondary Taps

»

10

-
P

ONuQuA;&OO
NCRNNGT O DN
OUL——VONWOWR
X
[- X7
»

x ¥ %

NNOCo@@NnLa

u—— >0
OVNODWVAWN —n
oo
AR=NOVWN —
0

N Y S
V=AW D

v x x

w A= NRNNOO YA

bl

Amps. Weight Size cm.
i

0-12-15-20-24-30V

XX X X X X
WROAOWO ™

COAD—tI—

WA k) e
z

GRS
0606000600
NoNor LW~

o
NOo@®mOANO AN
2ANNOODN®
CO-—NNVOW
©=-000 @YW
NUOCOoWO AU
X X X X XX

4-9
60
7-6
86
8-6
86
02
0-0
1-4

XX X
N

. 50 VOLT RANGE
Size em, Secondary Taps

0-19-25-33-40-50V

>

3

©°

&0

L 3

)
—~02
¥

Ed

NOAROOO=N

XX X x X

XX X X x

Sogswn-o
[~X-Y=¥-Y¥-Y_YV]
L@ vRnN—
PSONEo Y
MW= wo
x x
L S
AW—ANOWO
TRLoD®Nn
S W= wWRWRrO

x

VOLT RANGE
Secondary Taps
0-24-30-40-48-60V

>
3
o
&0
S 3
o
2
E4

*SmwNT
°

QrrWN—=O
NO®@OrOMN

~
w
~

Par

£ p

134 30

Please note, these 203 42

units do not in- 3-07 S2

6 4 4 clude rectifiers 3.49 52

|25 14 I33x|08 520 67

Alt ratings are continuous. Standard construction: open with solder

tags and wax impregnation. Enclosed styles to order.
FULL SPEC. TRANSISTORS

BC107/108/109 9:0p each | 2N 3055 68p each | AD 161/162 60p pair

254+ Tp +mica and bushes| 4 mica and bushes

>
Bl RxERES
VF [=F-J=g=g-T-10)
&

V@A -
ooow

0+ ép
Minimum order 10
pieces this range.

AVOMETERS * MAINS KEYNECTOR

ELECTROSIL RESISTORS
*CARRIAGE VIA BRS

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY
LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY

Practical Electronics  August 1972



NEW!

TRAWLER BAND, VHF AND LOCAL STATIONS AND AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chroine plated telescopic aerial, fol
peak short wave and VHF listening. Push-pull output using 600mW transistors. Cal
Aerial and tape record sockets. Switched earpiece socket complete with earpiece.
transistors plus 3 diodes. 8 21" speaker.
VHF section. Volumejon/off, wave change and tone controls.
with silver blocking. 8ize %in X ¥in X 4in.

Easy to follow instructions and diagrams.
with parts).

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2, LW, SW1, §W2, SW3,

10
Air spaced ganged tuning condenser with
Attractive case in black

Parts price list and easy build plans 30p (FREE

TOTAL BUILDING
COSTS

£8-50

P.P. & INS. 50p
(OVERSEAS P. & P. £1)

ROAMER
EIGHT
Mk. |

ROAMER
SEVEN
Mk. IV

build plans 25p ('REK with parts).

TOTAL £ 6.9 8

BUILDING COSTS

P.P.& INS. 4ip
(OVERSEAS
P. & P.£1)

TOTAL
BUILDING COSTS

£5

Attractive case in rich chestnut shade with gold 4in approv. Easy to follow
blocking. Size 4in X 7in X 4in appron. Easy to follow Parts pi list and easy b
inatructions and diagrams. Parts price list and easy parts). rpicee with plu;

private listening. 30p extra.

SIX

Now WITH 7 TUNABLE
VARIABLE WAVEBARDS:

MW], MW2, LW,
TONE SWL Sz, §W3 s 10

AND AWL Y NABLE
CONTROL 4 BAND. Extra WAVEBANDS:.
7 TUNABLE WAVEBANDS: MW, MW2, LW, SWI1_ medimn waveband provides easier tuning of Radio MW, LW,
SW2,SW3 AND TRAWLER BAND. Built-in ferrite rod Luxembourg, ete. Built-in ferrite rod aerial for MW SW1, SW2,
aerial for MW and LW. Retractable chrome plated tele- and LW. Retractable 4 section 24in chrome plated ‘ TRAWLE
scopic acrial for short waves. Puah-puil output using telescopic aerial for 8W. Socket for car aerial. Power- BAND PLUB AN EXTRA MW BAND FOR EASIER
B00MW transistors. Car aerial and tape record sockets, ful push-pull output. 7 transistors and 2 ioden, TUNING OF LUXEMBOURG, ETC. Hensitive ferrite
Selectivity switch. Switched earpiece mocket coniplete including  micio-alloy  R.F.  transistors. 24 rod aerial and telescopic aerial for short waves. 3in
with earpiece. 8 transistors plux 3 diodes. 87 B4~ apeaker. Air cedd ganged tuning condenser. speaker. 8 atages 6 transistors and 2 diodes incliding
speaker, Air spaced  ganged tuning  condenser. Volume/on/oftf, ng and wave change controls. micro-alloy R.F. transistors, etc. Attractive black
Volumejon/oft, tuning. wave change and tone controls. Attractive case with carrying handle. 8ize 9in X 7in X case with red grille, dial and black knobs with

instructions and diagrams.
witd plans 15p (FREE with

polished metai inserts. Xize 9in X 3in X 23in approx.
Easy build plans and parts price list 1op (FREE with
parts). Earpiece with plug and switched socket for
private listening 30p extra.

g and switched socket for

98 '(’OVPER&SIE'I\SS 4ip TOTAL £3'98 PéP. & INS. 26p
VERSEAS
B LP gl BUILDING COSTS R &)

POCKET
FIVE

5 TRANSISTORS
AND 2 DIODES

TUNABLE WAVE-

EXTENDED

MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages o transistors and 2 diodes,
supersensitive ferrite 1ol aerial. fine tone moving coil
speaker. Attractive black and gold case. 8ize 5{in X
1}in x 3}in. Eas¥ build plans anid parts price list
10p (FREE with parts). Earpiece with plug and
switched socket for private listening 30p extra.

TOTAL .23 P.P.&INS.21p
BUILDING COSTS

BAND. 7 stage- o
moving coil
speaker grille.
plans and parts price list
Earpiece with plug and =
listening 30p extra.

speaker.

(OVERSEAS
P. & P. 63p)

3TUNABLE WAVE BANDS: MW, LW AND TRAWLER
transistors and
rod aerial, tuning condenser. volume control, fine tone
Attractive case
Bize 6}in x 4}in x ljin,

TOTAL .
BUILDING COSTS

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

6 TUNABLE
WAVEBANDS:

BAND. S8ensltive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3in speaker. 8
improved type transistors plus 3 diodes. Attractive
case in hlack with red grille, dial and black knobs with
polished metal inserts. 8lze 9in X 5tin X 2%in approx.
Push-pull output. Battery economiser switch for
extended battery life, Ample power to drive a larger
speaker. Parta price list and easy build plans 25p
(FREE with parts). Earpiece with plug and awitched
socket for private listening 30p extra.

P.P. &INS. 31p

TOTAL £4 48 (OVERSEAS

BUILDING COSTS P.&P. £I)

2 diodes, ferrite
with red
Easy build
10p (FREE with parts),
witched socket for private

P, P. & INS.22p
(OYERSEAS
P. & P. 63p)

NEW! “EDU-KIT”

BUILD RADIOS. AMPLIFIERS, ETC., FROM
EASY SBTAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls:
8lider Kwitches: 4° “ 8peaker: Terminal 8tr.
Ferrite Rod Aerial: ugs and Sockets: Batter:
(lips: 4 Tag Boards Balanced Armature Un
10 Transistors: 4 Diodes: Resis
tora: Capacitors: Three }in
s Knobs.
Unita once constructed are de-
@ tachable from Master Unit, enabling
" them to be atored for future use.
Ideal  for Schools, Educational
Authorities and all those interested in
radio constriiction.

£5.50 (P.P.&INS. 31

p
OVERSEAS P. & P. £1)

ALL PARTS
INCLUDING
CASE AND PLANS

EXCHANGE LTD

61 HIGH STREET, BEDFORD.

| enclose £. please send items marked

ROAMER TEN 0O ROAMER SEVEN []
ROAMER EIGHT []  TRANS EIGHT
TRANSONA FIVE [] ROAMER SIX
POCKET FIVE O EDU-KIT

Parts price list and plans for

g
g
g

Name

FULL % Callers side entrance Barratts Shoe Shop
AFTER SALES
SERVICE Y% Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday
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I.L.P. (Electronics) L.td

THE HY41
The HY41 supersedes the popular HY40 introduced by ILP last year. This h!gh!y improved
1L.LP module achieves true High Fidelity with a dramatic reduction in dlstorglon (typicaliy 0.05% at
~ Power Pack | 1KHz into 8 ohms!} and is electronically and mecha.mcally compaublg with the HY 40.
I ' 1 With this important improvement the HY41 retains all of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive
'!234s5678 manual are included in the basic kit. No further components are required to construct a complete

a complete stereo amplifier.

over recent years.

R.M.S. continuous.
LOAD IMPEDANCE: 4—-16 ohms.
INPUT IMPEDANCE: 30K ohms at 1KHz.
VOLTAGE GAIN: 30db at 1KHz

at TKHz.
FREQUENCY RESPONSE: 5Hz—50KHz + 1db.
SUPPLY VOLTAGE: + 22.5volts D.C.
SUPPLY CURRENT: 0.8 amps maximum.

MONO: £4.90

power amplifier of extremely high performance sufficiently versatile to provide power not merely
for Hi-Fi but also for public address systems and industry.
The free manual gives a full circuit diagram of the HY41 and its various applications inctuding

Like its predecessor the HY 41 is based on conventional and proven circuit techniques developed

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts

TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%)

PHICE: inc. comprehensive manual, P.C. board, five extra components and P. & P.

STEREO: £9.80

UNIQUE HYBRID PRE-AMPLIFIER

The HY6 has rapidly established a position in the WORLD as the sole hybrid
pre-amplifier to contain all feedback and equalization networks within an integrated
pre-amplifier circuit.

Supplied with the HYS are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Internally the HYS provides equalization for almost every conceivable input, the
desired function is achieved by use of a multi-way switch or by direct interconnection,

Two distinctive features of the HYS are its inbuilt stabilization circuit, allowing it
to be run off any unregulated power supply from 16—50 Voits and a balance circuit
which, when linked by a balance control to a second HY5, forms a complete stereo
pre-amplifier

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSU45 forms a completely intergrated system.

INPUTS OUTPUTS
Magnetic Pick-up {within +1db RIAA curve) Main Pre-amp output 500mV.

2mV. 47K Direct tape output 120mV.
Tape Replay (external components to suit

head}). 4mV. 47KS) ACTIVE TONE CONTROLS (Bexendall) SUPPLY CURRENT
Microphone (fiat} 10mV. 47K§) Treble + 12db. 6mA approx.
Ceramic Pick-up {equalized and compen- Bass + 12db. OVERLOAD CAPABILITY

satable) 20—2000mV. variabie. INTERNAL STABILIZATION better than 26db on most sensitive input
Tuner (flat) 250mV. 100?29 Enables'the HYS to share an unregulated infinite on tuner and auxi.
Auxiliary 1 250mV. 47K supply with the Power Amptifier.
Auxiliary 2 2-20mV. 100K SUPPLY VOLTAGE OUTPUT NOISE VOLTAGE: 0.5mV

16—50 volts
PRICE: MONO: £3.60 STEREO: £7.20

POWER SUPPLY PSU45

Specification

Input: 200—-240 Volts.
Output: + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7°"; D. 3.8"; H. 3.1

PRICE: £4.5Q inc. P. & P.

The versatile P.S.U.45 is designed to supply your HY41's +HY5's in stereo or mono format.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218
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CONNOISSEURS AND CONSUMERS

DESP[TE current technical progress, the past com-
pels attention today, possibly more than ever
before. It is significant that industrial archeology has
developed into a popular study for young and old
alike; while antique collecting extends beyond the fine
art of painter and potter and embraces the more prosaic
and practical works of engineer and craftsman as well.

Such nostalgia has not bypassed electronics. We
know there are people who still cherish some early
model radio, or gramophone. The characteristic
materials of the 20s and '30s, predominantly
mahogany, ebonite, and brass, infused a sense of sturdy
dignity and dependability into these early electronic
products. Their obsolescence came about not because
of any physical failure, but because technical progress
passed them by.

Mass production, in all branches of engineering, has
spread benefits far and wide. But in the process,
quality and substance has all too often been sacrificed.
In a fast changing industry such as electronics, these
effects are frequently all too apparent, especially in con-
sumer products.

Designers of domestic entertainment equipments are
without doubt fully conscious of the ephemeral nature
of today's electronic circuits. This realisation coupled
with strong commercial instincts makes certain that
few radio and audio equipments of this decade will be
around in 2000 to be proudly displayed as mementoes
of the “late transistor—early i.c.” period of electronic
entertainment history. (Aluminium plus all the trim-
mings combined with teak wafers can give a cheaply
splendid appearance, but not the durability of solid
mahogany and brass. All this contrasts strangely with
the inherent long life and reliability of most modern
circuit components.)

Yet it is an inevitable result of rapid technological
change that modern products should tend to have but
a brief life. We are already being conditioned to accept
that servicing is an uneconomical proposition for many
of the cheaper “consumer products’.

Small wonder therefore that in our more reflective
moments we look back upon some of yesterday's tech-
nological achievements with an appreciative and even
envious eye. Particularly where they well demonstrate
the skills and meticulous care of some individual crafts-
man or engineer.

Fortunately, the craft tradition has survived mass
production, and today is perpetuated in the electronics
field by a host of individuals who design and build
their own equipments. Who knows, posterity may well
have cause to be grateful to such amateurs, and for
tangible evidence of their enterprise, skill, and single
minded devotion to a given task! F.E.B.
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By D. BOLLEN

HEN an occasional shot taken with a camera
Wturns out to be under or over exposed, this
could be due to equipment error. Brand new pro-
fessional cameras costing hundreds of pounds some-
times show exposure variations of as much as 30 per
cent, and this figure tends to get much worse with
age.

In most cases, the shutter is responsible for
exposure errors. By comparison, the mechanism for
setting the aperture is simpler and less prone to
abuse.

MEASURING SHUTTER SPEED

Camera shutters are normally calibrated in frac-
tions of u second, with the one omitted, thus 1/25
second is shown us 25 and is equivalent to a decimal
time of 40 milliseconds (1.000/25). Camera shutter
testers are calibrated in milliseconds, mainly because
this can easily be shown on a linear meter scale,
and the operator quickly learns to convert the read-
ing into fractions, or refers to a simple conversion
chart. The rage of shutter speeds covered by most
medium price cameras is | second to 1/1,000 second.

To measure shutter speed, a light beam is shone
through the camera lens on to a photocell positioned

640

close to the film plane, and at slow shutter speeds the
output is a rectangular shaped pulse, Fig. la, which
has a width identical to effective shutter speed.

At fast speeds. however, the time taken by the
shutter to open and close becomes significant, giving
the pulse a taper, as shown in Fig. Ib. As long as this
fast pulse has a linear rise and fall, and is sym-
metrical, the mid-point pulse width will be a true
measure of effective shutter speed, but shutters are
far from linear, and sometimes take longer to open
than to close, or vice versa.

PULSE SHAPE DISTORTION

A factor often overlooked is pulse shape distortion
caused by the slow response and non-linearity of
ordinary photodevices. A representative modern sili-
con phototransistor has a logarithmic type response
to light intensity and a rise time of as much as 250
microseconds, which alters the true pulse shape to
something like that shown in Fig. Ic.

On the other hand, if the phototransistor is
operated so that it becomes saturated with light
before the shutter is fully open, this could make
pulse rise and fall times much steeper than they
should be, as in Fig. 1d.
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At fast shutter speeds, therefore, considerable dis-
tortion of the shutter pulse shape can occur, and
the accuracy of the shutter tester will then depend
mainly on the characteristics and operating mode of
the photodevice than on the timing circuit which
follows it.

Of course, a film responds not to the width of the
shutter pulse but to its area, and integrates the light
on an intensity time basis, see Fig. le. A result
quite close to true shutter speed can be obtained by
just saturating a phototransistor so that rise and
fall times are slightly steeper than they should be,
and then measuring the area of the pulse above mid-
point with an electronic integrator, Fig. If. This is
the system used here, and it caters for slow as well
as fast shutter pulses.

FOCAL PLANE SHUTTER MEASUREMENT

Yet another problem can occur in the measure-
ment of focal plane shutter speeds. where a slit in
a roller blind travels across the surface of the film.
At fast speeds this slit may be more than one or
two millimetres wide, and the time required to be
checked is how long light shines on a microscopically
small spot on the film, rather than how long it

Practical Electronics  August 1972

remains on the larger sensitive area of a photo-
transistor.

If the width of the photosensitive area is the same
as the width of the focal plane slit, the shutter tester
will record a time of 50 per cent greater than the
actual speed. The answer here is to place a slit of
about 0-5mm between the shutter and the photo-
transistor, exactly parallel to the slit in the blind,
but this will, of course, reduce sensitivity.

Although some professional camera testing stations
claim a measurement error of one or two per cent,
with the aid of digital time meters, this is seldom
realised in practice, certainly at fast shutter speeds,
because of the problems outlined above. It was felt
threfore that an error of +35 per cent for the timing
circuit would be more than adequate.

BASIC CIRCUIT

The shutter tester uses an i.c. operational amplifier
integrator to cover shutter speeds from 10 seconds
to less than 1/1000 second, and can be calibrated
with nothing more than a stopwatch or clock with a
sweep second hand.

Readout is with a moving coil meter calibrated
0-3 and 0-10, with full scale coverage of 10 seconds
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Fig. 2. Basic circuit principles of the tester
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to 3 milliseconds in eight steps, with an additional
switch position for aligning a lamp with the photo-
transistor,

Fig. 2 shows the basic circuit of the shutter tester.
Phototransistor TR1 develops a negative going pulse
at its collector when the shutter is operated, and this
is fed via diode D! and input resistor R2 to the
inverting input of the operational amplifier. Capa-
citor CI charges linearly when TRI collector drops
below OV; the circuit therefore measures the area of
that part of the pulse between 0V and the combined
saturation voltage of TR1 and D1 (about —-7V),

Diode D1 isolates the integrator input after an
input pulse, leaving a charge on Cl which is propor-
tional to shutter time. If Cl is made greater than,
say, 10nF the charge will be retained for many
minutes, long enough for the voltmeter to “hold” its
reading after the shutter has been operated.

The circuit in Fig. 2 can accommodate a wide
range of shutter speeds by means of switched values
of input resistor R2,

TIMING CIRCUIT

The complete timing circuit of the shutter tester is
shown in Fig. 3. The light probe is connected via
SK1, with R1 acting as the *“collector” load resistor.
Resistors R3 to RI0 provide the integrator time
ranges; switch position “B” places a feedback
resistor R12 across integrating capacitor Cl, to con-
vert the integrator to a linear amplifier with a gain
of less than unity.

Resistor R2 is selected to give approximately half
scale deflection of meter ME] when the phototran-
sistor is saturated with light. The diode D2 prevents
a reverse voltage being developed across the meter in
the absence of illumination. Thus, with S1 in the
“B" position, and the camera shutter held open, a
lamp in front of the camera can be aligned so as
just to saturate the phototransistor by observing the
meter reading.

The integrated circuit IC1 is a type 741 opera-
tional amplifier with internal frequency compensa-

CIRCUIT BOARD
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Fig. 4. The components assembled on 0-1in
matrix board with the copper strip side shown
below

SPACE FOR BATTERIES

[ORCUIT BOARD | lee—————
| d iy,
!
|
|
B1-/B2+ l
=
B2
B+
BOX LID

Fig. 5. The component assembly board (dotted)
mounted in the box with the other controls and
components

\—

Rear view of front panel with circuit board

mounted
COMPONENTS . . .
Resistors
*R1 1kQ R8 3.3kQ2
*R2 47kQ R9 1kQ
R3 1MQ R10 330Q
R4 330kQ *R11 10kQ
RS 100kQ *R12 10kQ
R6 33k *R13 1kQ
R7 10kQ *R14 4.7kQ

Potentiometers

Capacitor
C1 22uF tantalum 16V

Integrated circuit

Transistors
TR2 BC108

Diodes
D1, D2 0OA202

Meter
ME1 100uA moving coil

Switches

Socket and plug

Miscellaneous

Singte core insulated wire

Knob with pointer

SK1, PL1 Non-reversible,
Batteries
B1, B2, PP3

All metal oxide types 2%, W except where
asterisk shown for carbon —10%, ;W

VR1 10kQ min skeleton preset
VR2 100kQ min skeleton preset

IC1 741 OPA or equivalent 741 type

TR1 P21 silicon phototransistor (Bi-Pak)

S1 Single-pole 12 way wafer
S2 Single-pole on-off miniature push button
S3 Double-pole changeover slide switch

two way

Veroboard 2-5in x 1:2in, 0-1in matrix
Screw top container with extra tops
Metal or plastics box 4in > 4in x 3in

J
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GROMMET

TWISTED WIRE
LEADS TO PLY

Fig. 6. The assembly details of the light probe
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tion and output short circuit protection. Offset com-
pensation, to reduce drift when the circuit is “hold-
ing” a reading, is provided by VRI. The output
potentiometer VR2 serves to calibrate the instrument
by adjusting the sensitivity of MEI. The circuit is
reset to zero when S2 is closed so discharging Cl
via R13.

LIGHT PROBE

The light probe circuit in Fig. 3 employs a silicon
phototransistor in conjunction with an npn transistor
to form a sensor of high sensitivity with rise time
improved by the presence of R14. Photo-Darlington
sensors of similar circuit configuration, but with
both devices contained in a single package, unfor-
tunately do not allow the use of a resistor between
the base and emitter of TR2, and hence suffer from
a slow rise time.

CONSTRUCTION

The shutter tester timing circuit can be housed in
a small plastics box or instrument case measuring
approximately 4in X 4in X 3in deep. Components
inside the dotted line in circuit Fig. 2 are mounted
on a 2-5in X 1-2in piece of 0-1in matrix Veroboard.
The layout in Fig. 4 shows that the board is small
enough to be held in position and supported by its
non-flexible wire leads.

Fig. 5 gives the layout and wiring of controls and
meter, but this may differ depending on the shape
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of the box and type and size of meter used. Batteries
Bl and B2 can be held in position with metal clips
or wide sticky tape.

The light probe has to be u snug and accurate fit,
as close to the film plane as possible, on the back
of cameras of widely differing formats; this was
achieved with the prototype by housing light probe
components in a cylindrical container such as a
35mm film can provided with several screw tops,
see Fig. 6. Each screw top has a slit cut with a
fine sawblade, and is glued to an individual plate
of laminated plastics or s.r.b.p.

The plate has a circular hole cut in its centre,
slightly smaller than the screw top diameter, and is
tailored to fit the film guide channels of a particular
format. If it is desired to measure the shutter speeds
of very small cameras. below 35mm, then TR2 and
R14 can be positioned beneath TR1 inside, say, a
cigar or pill container.

When gluing a screw top to a plate, care should
be tuken to align the slit at right angles to the film
guides, to match the slit in the focal plane shutter.
Orientation of the slit is unimportant with leaf
shutters.

CALIBRATING THE SHUTTER TESTER
Connect the light probe to the timing circuit, set
S1 to “B” and switch on. Remove the light probe
screw top and shine a torch on TRI lens, then
adjust VR2 for approximately half scale deflection.
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Light probe showing slit for use with focal plane
shutters

Now place a camera on a table top, where it
cannot slide about, and with the light probe attached
to the back with rubber bands. Set the camera
shutter to B und hold the shutter open with a cable
release. The iris should be at full aperture.

With SI at “B.” switch on the shutter tester and
place a lighted torch on the table at about the sume
height as the camera lens. Move the torch around
until the tester meter reads.

The correct torch position is where the meter just
attains its maximum reading. This can be checked
by closing down the camera aperture one or two
stops. whereupon the meter reading should fall.
Return the iris to full aperture.

With the torch still in position, the shutter tester
can now be calibruted with the aid of a stop watch
or clock with a Jarge sweep second hand. Release
the camera shutter and wind on. taking care not to
move the camera, and set SI to 10 seconds. Press
S2 and adjust VRI for zero drift over one or two
minutes.

Now open the shutter for exactly 10 seconds, and
then adjust VR2 for a reading of 10. If an oscillo-
scope is available. with single shot facility, this can
be connected across SKI to verify timing at fast
speeds. but the above procedure should serve for
calibration if carried out with care.

To measure camera shutter speed, align the torch
as above, set S1 to the appropriate timing range,
press S2, and operate the shutter. The meter will
register shutter speed in milliseconds or seconds. v
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N last month’'s /ndustry Notebook, our contributor

Nexus highlighted a trend towards smaller specia-
list exhibitions. Regular tourists of large scale
exhibitions like the I.E.A. and the Components
Show will welcome the trend, if only to reduce the
route march of three halls to the convivial gathering
of smaller select shows.

Another increasing trend is towards private shows
mounted by individual companies in hotel suites
simultaneous with a large exhibition elsewhere. One
can look upon this as a snub to big exhibition
organisers such as Industrial Exhibition Ltd. (the
organisers of 1.LE.A. among many others), but the
hard facts are that people tire of aching feet, buying
poor quality refreshment, and often steaming in the
glasshouse of Olympia.

The lower attendance forecasted may have been
the result of absentee companies or the aforemen-
tion observations. Whatever the reason, it is sad
that the expanding publicity business is unable to
lift the electronics industry out of an Olympian rut,
although Evan Steadman and Co. did try in the right
direction.

DEMISE OF THE TRANSISTOR IF ...

Of the exhibits at I.LE.A., we were promised great
things; results of dormant research held up by
economic climates; new innovations and techniques.
There were several new items, or should we say
variations of the old. One cannot expect miracles
overnight but there were signs that electronics
generally is entering a new phase forecasted about
five years ago but it is painfully slow.

Mullard fast memory type F1-75 which has a cycle
time of 750ns and an access time of less than 300ns

Instruments
Electronics
Automation

Under the current vogue umbrella title of “tech-
nology” we may see the demise of the transistor as
a discrete component, but only if industry
rationalises extensively its integrated circuit equip-
ment design and manufacturing process.

Secondly, the foundation of modern electronics
manufacturing, whether in i.c.s or discrete com-
ponents, is the etched printed circuit assembly. This
is the most significant product, which has been
quietly growing up, to strike the electronics industry
as a whole since the transistor was invented.

STANDARD PRINTED CIRCUIT SYSTEMS

The manufacturing of one-off or small batch
p.c.b.s for development applications can be expen-
sive because of the high cost of capital equipment,
precision work, and the setting up of automated
equipment for multi-hole drilling.

The bug-bear of the p.c.b. manufacturer is the
constant retooling procedures for different designs.
Standard hole arrangements on a regular matrix go
a long way towards avoiding such problems and DIL
i.c. type packages have proved to be ideal for this
arrangement.

Some work has been done to standardise p.c.b.s
for integrated circuits, but when looking at a cabinet
of finished electronic equipment, the individual cir-
cuit cards are often tailored to the separate circuit
designs. Although discrete components are still often
necessary with the i.c.s the standardised i.c. printed
circuit card so far available has been inadequate.

DIL PACKAGING

Considering now the dual-in-line packaging tech-
nique, the function of all semiconductors, resistors
and capacitors can all be incorporated in identical
small packages. Added to these we can now include
the light-emitting diode display devices now in pro-
fusion, some already housed in DIL packages.

Almost all electronic circuits can be packaged in
dual-in-line i.c. form (now even relays) mounted on
a standardised d.i.p. printed circuit board with
sufficient facility for, say, decoupling components,
coils; and transformers, and an occasional preset
potentiometer. We have such techniques now but
there are limitations, seemingly because of the reluc-
tance of many equipment manufacturers to depart
from established methods.

Look at the photograph of the new Mullard fast
memory type FI-75. This memory has a capacity
of 4,180 bits. The contro] board below can control
eight memories. There are several i.c.s scattered on
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the two boards, but there are also several discrete
components—a considerable assembly and wiring
task.

INTEGRATED CIRCUITS

Mullard (among others) are still producing several
new electrolytic capacitors, transistors and diodes and
one wonders whether the possible range of semi-
conductor performance parameters must be fast
approaching saturation point.

To their credit the new MSI series coded FIB9300
onward looks like a step in the right direction. -This
series contains 59 TTL circuits that have been
selected to satisfy the future needs for medium-speed
circuits with complex functions. This is fine for
digital techniques, but the needs of linear circuit
designers are much more diverse and could be satis-
fied given a similar approach.

Specially designed MOS integrated circuits are
largely responsible for the reduction in size and cost
of calculators to pocket proportions, such as that
shown by Hewlett-Packard. One example is the
Siemens picture showing an MOS i.c. before case
moulding.

There is an apparent future in MOS techniques as
illustrated by Siemens of West Germany who are
planning large scale production of a further 50
circuit types in 1972, They are also producmg the
SAS560 and SASS570 switching amplifier i.c.s that
wil] select television channels at the touch of a con-
tact button. It is expected that thesé devices will
bring the cost down for remote switching of common
low price television receivers.

Mullard have also produced a 1024-bit MOS
random access memory; each bit is contained in a
simple capacitor charge circuit with three transistor
elements. These and the projected 4096-bit version
will make magnetic core memories totally redundant
through cost effectiveness and size. It is confidently
expected that the basic memory cell will be reduced
to one capacitor element and one MOS transistor
for each bit with an access time of 150ns. Computer
aided design techniques are used to produce these
memories.

Current mode logic i.c.s combine high speed
(around 2ns) with high fan-out capability (about 50);
Mullard displayed the new GX series of gates,
drivers, receivers, and latches, which could make con-
ventional DTL and TTL gates obsolete.

HALL EFFECT RELAY

A new series of integrated circuits has been pro-
duced which is like a very fast operating relay.
These devices depend on the proximity of an external
magnet whose flux path is through a Hall Effect
cell. The high speed switching effect operates an
internal Schmitt trigger at up to 100kHz. This break-
through by Sprague eliminates the bounce and
buffering problems of reed switches.

The output is of grounded emitter open-collector
configuration for direct drive of DTL or TTL logic
circuits, with current smkmg of 20mA. This device
is coded ULN-3000 and is available in dual-in-line,
flat-pack or single-ended package as shown in the
photograph.

Whilst on the subject of DIL style packaging, reed
relays are made in this form now, but a new line by
B & R relays, known as the “G” range, follows
14-pin DIL connection dimensions although only
two pins at each end are provided.
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It is worth mentioning the very small pulse trans-
formers Type 66Z by Sprague that attempt to fol-
low similar lines and are only about 4 inch square
by 1 inch (see photograph). These transformers are
available in a very wide range of lead styles, volt-
microsecond capability and turns ratio and complete
specifications are available.

These are just a few areas where standardised
component packages go a long way to simplify
equipment design and cut manufacturing costs. We
are bound to see further developments before the
Components Show next May.

Almost completed MOS i.c. before encapsulation
and {ead trimming by Siemens

B & R Relays i.c.-style

Magnetically
reed relay package

operated Hall effect
relay by Sprague

T

%

Two examples of the
Sprague 66Z minia-

Prototype model of the
Jermyn DIL i.c. clamp-

ture puise transfor- ing connector with the
mers for  printed i.c. seated in position
circuit board and shroud retainer
assembly poised ready to be fitted

on the saddle
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HARDWARE

Unlike the Components Show, 1.E.A. does not
usually display masses of hardware accessories.
However, of the products on show, one of the most
interesting and versatile was the Critchley 19 card
frame system.

This racking or cabinet system is designed speci-
fically for printed circuit cards which slot into
plastics guide runners and plug into sockets at the
rear. The essentia] advantage is the versatility of
assembly arrangements to accept a wide range of
card sizes. The assembly is very simple because
the plastics guide runners can slide along a specially
shaped cross-support rail. .

Also on our list of hardware ideas is the Jermyn
*no-socket™ 14-pin DIL contact mounting. Contact
is made gently by sitting a 14-pin DIL i.c. on the
top and push-fitting a clamping shroud. By so doing
the i.c. pins are gripped and contact effected through
plated copper lands on the moulded plastics mount-
ing saddle.

HIGH-DIELECTRIC CONSTANT
CAPACITORS

A new material is being used by Siemens to manu-
facture capacitors with a dielectric constant of
50,000. This material, titanate ceramic, will be a
significant factor in reducing the bulk so far
experienced for capacitors in a.f. circuits. Values up
to 220nF with base dimensions of 2-5mm X Smm
are now available. Voltage ratings are usefully 40V
d.c.

BRITISH 'SCOPE TO CHALLENGE U.S.

A quick look round any well-equipped research
or development laboratory will show the tremendous
hold that America has on the instrumentation mar-
ket. When it comes to high quality test equipment,
particularly oscilloscopes, the first choice is often
Tektronix or Hewlett-Packard, both American firms.

At long last a British firm now intends to launch
a “direct attack on U.S. equipment” with the new
Cossor Model 4100 oscilloscope.

With a bandwidth of 75MHz, this model is aimed
primarily at the computer and digital equipment ser-
vice market. It has a bigger display than any other
'scope on the market—eight by ten centimetres.

The new Model 4100 oscilloscope from Cossor

The transformerless
power supply type
SSU 1050 from
A.P.T. Electronic
Industries

The cathode ray tube was speciaily chosen for its
short length, Cossor being the first firm to use it.

The Sales Manager has high hopes for this instru-
ment asserting that “with the price advantage Cos-
sor has in this important market, there is very little
that can compete directly”

GOOD DESIGN

One of the most noticeable features of modern
electronic equipment is that a great deal of attention
is paid to pleasing external appearance as well as
to the technical efficiency of the internal apparatus.

Take, for example, the Wayne-Kerr automatic cir-
cuit tester shown in the photograph.

In its automatic mode this machine can test 30
points on a circuit board, indicating whether the
voltage at each point is within preset limits or is
high or low.

Although the instrument is designed to be used
at the end of a production line, the case is of an
extremely pleasing design. Controls are kept to the
absolute minimum for ease of operation by unskilled
staff, all being brought to the neat, uncluttered con-
trol panel at the front of the instrument.

This was by no means the only example of good
design in appearance as well as performance and it
seems we are at the end of the era where the outer
covering of apparatus is merely to keep the dust out
of the works.

Automatic circuit tester type TM30 manufactured by
Wayne-Kerr




TRANSFORMERLESS POWER SUPPLIES

A recent innovation which, no doubt, will soon be
making its impact on the electronics industry is the
transformerless power supply.

The SSU 1050 laboratory Supply Unit from
A.P.T. Electronic Industries produces a fully variable
output and affords the facility of either constant-
current or constant-voltage output between 0-10
amps and 0-50 volts.

It operates by first full-wave rectifying the mains
input to produce coarse d.c. then converting this into
a.c. at 20kHz. This, in turn, is full wave rectified
and smoothed to give a d.c. voltage, the level of
which is closely controlled by the duty cycle of the
d.c. to a.c. inverter. There is a final series regulator
which gives the low impedance, low ripple, stabilised
d.c. output.

The elimination of the transformer means a reduc-
tion in both size and weight, and the increased
performance and efficiency provides higher powers
at a more economic cost.

COMPUTER AIDED GRAPHICS

The days when a company bought a computer and
then looked around for something to do with it have
long since passed. The modern company first em-
ploys a systems analyst to assess what type of
computer, if any, is necessary to fulfil his needs then
looks around for the computer best suited to his
particular requirements. Manufacturefs are thus con-
fronted with building a computer system rather than
just the computer itself; “software” is just as impor-
tant, if not more so, than hardware.

One computer system designed to be used speci-
fically for graphics is the CADMAC system from
D-MAC. For graphics work, use of a large general-
purpose computer would mean delays which would
cause unnecessary difficulties in design work. CAD-
MAC is a fully interactive system enabling the
designer to check for errors and make corrections
virtually simultaneously.

The designer first makes a preliminary sketch then
digitises salient coordinates on the drawing table,
and enters descriptive data into the computer. The
entered information is displayed simultaneously on
a cathode ray tube for verification or amendment.
The designer then selects which details he wants
committed to permanent memory and which he

The CADMAC interactive graphics system showing

drawing table with integral plotter, computer, teletype
and display terminal
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wants redrawn. He can then produce a hard copy
of the finished drawing using the plotter which is an
integral part of the drawing table.

Main areas of application for this system are in
printed and integrated circuit design, civil engineer-
ing and architectural planning, plant layout, and
aerospace and shipbuilding.

CASSETTE DATA HANDLING SYSTEM

Today's computers operate at such astronomical
speeds that one of the biggest problems is feeding
in the information at a rate sufficient to keep up
with them. The standard way of entering data at
the moment is through cumbersome “peripherals”
which handle either punched cards or paper tape.

Now a new system has been developed which
replaces these with magnetic tape contained in a
compact cassette. One of these cassettes can store
as much information as 2,000 punched cards and
according to the makers, editing (i.e. amending a
pitece of information within the whole) and data
retrieval are much easier. The only disadvantage of
tape over punched cards would seem to be that it
cannot be read without the aid of a machine as
cards can. However the durability and speed of
h}zli_ndling would seem to more than compensate for
this.

The firm which developed the system, Computer
Electronics Ltd., recognise that they will have a
hard fight to get their product accepted since so
many of the large computer firms have vested
interests in mechanical data handling systems but
they feel that users will see the great advantages
of this low-cost, high performance cassette tape
handling system.

CHANGES TO COME ?

Finally, although this year’s LE.A. showed some
trends to future electronics marketing ventures,
there was a conspicuous shortage of revolutionary
innovation in electronics designs, which are the usual
fruits of pure research.

There was still a “Monday morning” feeling in
the air after a very depressing period of financial
squeeze_over the past few years. Perhaps this stage
of stock-taking will result more in organisational
changes that would in future be better prepared to
cope with credit restrictions.

The new cassette tape handling unit produced by
Computer Electronics




SCIENTIFIC REWARD

A special hope of the moonquake
team at Houston, Texas, was that
there would be a major meteorite
strike on the moon. This hope was
realised on May 13, twenty-two
days after the last of the four
seismic stations was set up by the
crew of Apollo 16.

The impact occurred at 09.49
G.M.T. and the effect of the
meteorite was equal to an explosion
of about 100 tons of high explosive,
It should have made a crater the
size of Trafalgar Square.

A meteorite of this size hits the
Moon once in several years an
scientists were resigned to the fact
that the instruments may have
ceased to work before an event took
place. There was considerable ex-
citement, therefore, at the monitor-
ing station when the impact was
recorded. It is the largest and
longest impact recorded. ] )

Information has been coming in
continuously since the first station
was set up by the crew of Apollo
/1. This station has now ceased to
function because the solar power
unit no longer functions, However,
the present stations continue because
they have nuclear power units.

There are four such stations on
the moon; one at the Ocean of
Storms set up by the Apollo 12 mis-
sion; the next in the Fra Mauro
area by the crew of Apollo 14; a
third at the Hadley Rille by
Apollo 15; and the fourth at the
Descartes site by Apollo 16 on
April 21. The Hadley Rille site
is the most northern and the
Descartes site the most eastern posi-
tion. Because the other two sites
are close together they are regarded
as one.

The stations are set up in a tri-
angular configuration with sides
about one hundred kilometres in
length. The sites of these stations
allow accurate analysis of the data
transmitted to Earth. Some of the
impacts of small meteorites have
been such that they have not been
detected by more than one station.

APOLLO 17

The Apolio 17 moon mission is the
sixth and last of the moon missions
and is due to be launched on
December 11, 1972, 1t jis therefore
not surprising that the choice of site
has been chosen with great care.
The landing site is some 20
miles south of the Taurus moun-
tains in a valley known as Taurus
Littrow. The name is derived from
thne Taurus mountains in the north
and the Littrow crater to the south.

Observations, made by Apollo 15,
show that this site is covered with
cinder cones and volcanic ash.
There are not many craters in the
area, which indicates that those that
are there are fairly recent in the
4,500 million years of the moon’s
existence.
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The crew for the Apollo 17 mis-
sion will be Ronald Evans, com-
mand module pilot, Eugene Cernan,
mission commander and geologist
Dr H. Schmitt, who will accom-
pany the mission commander to the
surface of the moon. The initial
launch will take place at night and
this will be the first time that astro-
nauts have done this.

ISOTOPE POWER SOURCES

The report of the American
Atomic Energy Commission con-
tains details of progress made in the
use of isotope power sources. The
increasing use of these systems for
experimental packs Jleft on the
moon and for future probes has
brought the techniques to a high
level of development.

The operation of these isotope
generators makes use of the heat
produced by decaying radio-isotopes.
Thermo-couples, two dissimilar
metals joined together, convert the
heat into electricity. In these
thermoelectric systems there are no
moving parts and they are able to
operate for long periods unattended.

Two  Snap-27 isotope power
sources were deployed on the moon
during 1971, by the Apollo 14 and
15 missions. These two units, in
addition to one placed on the moon
in 1969 by Apollo 12, are providing
the power for the network of
scientific experiments at different
locations.

The design life of each station is
for one year. However, the Snap-27
set up by the Apolio 12 astronauts
was still giving an output in excess
of its design power of 63 watts after
more than two years in operation.

Additional Snap-27 units were
supplied for Apollos 16 and 17.
The unit for Apollo 16 is already
in operation on the moon.

Three other power units aboard
vehicles launched during the 1960's
continue to operate though at re-
duced levels of output. These are
the Snap-3A, Snap-9A, and the
Snap-19.

The Snap-3A is about the size of
a grapefruit and was the first isotope
generator to be sent into space. The
other two units also have a long
life; the Snap-9A launched in 1963
aboard a defence satellite, and the
Snap-19 on the Nimbus 111
weather satellite in April 1969.

Modified Snap-19 generators are
to be used for the Jupiter fly-by in
1973. One is already operating suc-
cessfully on the Pioneer fly-by
launched in 1972. They will also be
used in the Viking missions for the
Mars landing, scheduled for 1975,

HEAT UNIT

The heat unit is a sphere of
molybdenum covered plutonium-
dioxide 238 nparticles. A cermet
sphere of 16 inches diameter gives
100 watts. In the multi-hundred
watt units a number of spheres are
arranged in a cylinder with graphite
lining and packing. These larger
units which can reach powers of
1,000 watts are for use in the com-
munication satellites.

Work is continuing on generators
with different types of fuel, although
plutonium continues to be the major
choice for all future space applica-
tions. Variations of this fuel, such
as plutonium-molybdenum cermet
and pressed plutonium-oxide are
being tested. For outputs at a
slightly reduced level size for size,
curium-244 js being studied as it is
considerably cheaper.

SPACE REACTOR SYSTEMS

The practical approach to high
power systems would seem to be by
using reactors, There are two pri-
mary avenues being studied at the
present time. These are the zirco-
nium hydride reactor for powers up
to 100kW and the in-core thermionic
reactor for power levels over 100k W,

The zirconium reactor can be
used with several conversion sys-
tems and is particularly useful for
the units producing 30 to 40kW. It
can provide a system of an economic
level that makes it well worth while
for high powered unmanned satel-
lites. A similar but more heavy
system  of reactor-thermoelectric
type of unit will be considered for
the manned missions of the 1980’s.

The thermionic reactor will be
based on the use of fuel elements
which convert heat to electricity
within the reactor core. These are
capable of long periods of opera-
tion and will be especially suitable
for the missions to the other
planets and the rendezvous with
comets such as Halley’s Comet. For
tl};i§3a launch would be required in
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by K. Lenton-Smith

HEN you think about it, the

wheel has turned a full circle
in this—now complex—subject of
music electronics. Forty years back,
when the electronic organ pioneers
were getting their ideas assembled,
the essential purpose was to imitate
existing instruments, either electri-
cally or by electronics.

Today, with the organ and syn-
thesiser established as orchestral
instruments in their own right,
standard string, wind, and percussion
instruments are being processed by
means of “'black boxes' and multi-
track recording methods to produce
sounds akin to the Moog!|

The plain fact is that much music
today could not exist without the aid
of electronics and, needless to say,
this particularly applies to the field
of “pop"’. The organ has long been
established in light music, and more
recently the synthesiser and electric
piano have become accepted as quite
normal musical instruments. Indeed,
practically every traditional orchestral
instrument can now be treated elec-
tronically, in some way or another.

BUGGED INSTRUMENTS

Because ‘‘electrified” instruments
can overpower brass and reed instru-
ments, controversy has arisen on
whether or not it is proper to use
“bugs'. These are tiny pick-ups
which can be fitted to saxophone or
clarinet, for example, without defac-
ing the instrument by boring extra

holes, and they have a number of-

advantages over the standing micro-
phone. Movement of the instrument
does not affect the electrical output
and, clipped to the bell of a trumpet,
such a device can pick up all the
natural overtones.

Once an electronic signal has been
produced, this of course, can be
further processed by standard fre-
quency dividers. For example, the
“Varitone'’, used by Sonny Stitt on
tenor sax, blends the reed's sawtooth
output with the square wave sub-
octaves tolerably well: even so, the
Eccles-Jordan flavour comes through
strongly.
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Wah-Wah can be applied to brass
or reed derived signals, though the
advantages are somewhat dubious.
Bizarre RSLP 2030 includes lan
Underwood playing “Chunga’s Re-
venge'' on Electric Sax with Wah-
Wah, the result reminding one of
Donald Duck having his tantrums!

Other than the guitar itself, the
Electric Violin and Baritone Violectra
are two examples of the electronic
treatment of strings.

DEAFENING

The musical purist might query the
advantages conferred on music by
electronic technology, firstly by the
inventiens of Fleming, and later by the
Bell Laboratories “transfer-resistor’".
All too often the only apparent
result has been an increase in
decibels: Grand Funk Railroad uses
7 kilowatt of power, while Frank
Zappa uses 200W for his guitar
alone fed into a 16 channel stereo
mixer.

These sound levels are well over
100dB near the speakers and enough
to permanently damage the ability
to hear quiet sounds after a few
seconds exposure. Could this be the
reason for the constant need for
higher amplification? Audiences
could slowly be going deaf!

DELIBERATE DISTORTION

Itis somewhat amusing to consider
the care with which amplification
equipment is carefully selected for
minimum distortion, only to be
negated by means of fuzz boxes, etc.!
To get away from reality is one way
of selling recordings, which is now
very big business: there are enough
"pop'’ enthusiasts only too willing to
spend their money. And so the
deliberate introduction of distortion
is a very much favoured way of creat-
ing “‘new sounds’".

AN IDEAL MARRIAGE

If all this appears to criticise the
marriage of music to electronics,
we should acknowledge the fact that
the tastes of a large section of the
recording-buying public have in-
fluenced the application of electronic
techniques. In principle, the marriage
is ideal.

Many electronic sounds have no
orchestral counterpart, and, apart
from being new to listeners, can be
beautiful and fascinating. To play a
synthesiser well calls for special
skills and basically requires a trained
musician with a full grasp of the
instrument’s technicalities.

Dick Hyman and Walter Carlos
can be singled out as experts in their

respective fields of light and classical
music. The trumpet fanfares that
Walter Carlos can coax out of his
Moog are extremely lifelike; then he
can change to percussion effects
that are tasteful and suited to the
seriousness of his music. Having
originally collaborated with Robert
Moog in 1966, it is hardly surprising
that he has featured the instrument
in “Switched on Bach'', “The Well-
Tempered Synthesiser'' and more
recently in *Clockwork Orange''.

HAMMOND ORGAN

The Hammond Organ was one of
the very first successful ventures in
electronic music, though Laurens
Hammond always preferred to term it
an ‘electric’’ organ because the
generalors were electro-mechanical.
in recent years there has been a
move away from tone wheels through-
out because of the weight involved:
the master generators are now tone
wheels, but the other frequencies are
derived from dividers.

From its inception, the Hammond
has used harmonic drawbars which
enable the player to obtain the
required sound by (Fourier) syn-
thesis.  Many of the earlier organs
had fixed stops similar to entertain-
ment or church pipe organs, but the
Hammond has always allowed the
player to synthesise his sounds.
Because of this fact and the fairly
rapid attack (characterised by notice-
able key clicks), it became a standard
instrument in the field of lighter
music.

According to the model, each
manual may have between eight and
eleven drawbars for harmonic mix-
ing: in turn, each drawbar has eight
settings, so that the permutations
are almost unlimited.

The system has been copied by
other manufacturers, thus proving
the success of the idea. Like the
synthesiser, it is important to have a
good working knowledge of the
principles to play a Hammond well.

TAPED

The tape recorder is a merciless
critic, playback soon proving to be
one of the greatest spurs to improving
one's playing technique. With the
ability to feed the output signal from
the electronic instrument directly
into a tape recorder, extraneous
noises picked up by microphones
are obviated. Any reader living near
a busy airport will appreciate this
point. Key clicks or transients will
be accentuated by direct connection,

~but most rhythmic players will not

object to this bonus.
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MPLIFIER

Extend the sensitivity range of a low cost 'scope

by adding this simple pre-amp

NEXPENSIVE oscilloscopes. although having a
I reasonable bandwidth, usually suffer from the
limitation of low sensitivity. The author’s oscillo-
scope. for example, which has a bandwidth from
2Hz to 3MHz (3 dB points), has a maximum sensi-
tivity of only 250mV per cm on a three inch screen.
A pre-amplifier giving a gain of, say, ten times
would be a useful accessory for such an instrument,
making possible investigation of much lower signal
levels.

The specification of a suitable pre-amplifier can be
quite involved, but the design criteria for the circuit
described in this article have been limited to three
points.

(1) Amplification of ten times (20 dB voltage gain)

(it} Bandwidth in excess of oscilloscope’s existing
amplifier.

(iii) A high input impedance.

BOOTSTRAPPED DIFFERENTIAL
AMPLIFIER

Positive feedback by the “‘bootstrapping™ technique
has often been used to increase the input impedance
of transistor amplifiers—Fig. 1 shows a typical
example. In Fig. 2 the technique is applied to a
differential amplifier, several types of which are
available in integrated form. Negative feedback is
applied via R3 to the inverting input of the amplifier
to reduce the overall gain to the required value, and
positive feedback is applied via ClI and R1 to the
non-inverting input.

The values of the circuit components are easily
obtained from three equations which define the cir-
cuit characteristics and ensure minimum offset
between the differential amplifier’s inputs.
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By T. G. READ

(a) The closed loop voltage gain A, is given
(approximately) by
— R, + Ry

R,

(b) For minimum offset the resistances of the two
d.c. paths from the input terminals of the differential
amplifier should be equal.

i.e. Ry =R, + R,

(c) The input impedance of the amplifier (Z;,) is

given by

Ay

Zin = dec X Ry/[Riaits)
Ay
where A, is the open loop gain of the amplifier and
Ry//Riirry is the parallel combination of R, and
Riiery (the differential input resistance of the
amplifier).

R; X R;
Ri//Ricaines — 1 X Riirn
1// i(diff) Rl +¥Ri(diﬂ‘)

In choosing resistor values for a particular circuit
it is best to select first a reasonable value for the
feedback resistor R3. From (a), calculate R, which
gives the required gain: calculate R, from (b); check
that substituting the resistances into (c) gives an
acceptable input impedance.

The capacitor is large enough to present negligible
reactance at signal frequency, when compared with
the resistances.

PRACTICAL CIRCUIT
The integrated circuit used in this design is the
#A702C, which is readily available, has an adequate
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gain and bandwidth, but is not prohibitively expen-
sive. The base diagram of and connections to the
i.c. are given in Fig. 3.

The practical circuit of the oscilloscope pre-
amplifier is shown in Fig. 4, in which the basic
circuit is easily identified. A preset potentiometer
VR is connected in series with R3, allowing gain
adjustment: the bootstrapping capacitor is formed
by C2 and C3 connected back-to-back to form a
non-polarised capacitor. With the component values
given (gain 10) and a typical ic. (input resistance
32 kilohms. open loop gain 3400) the pre-amplifier
input impedance is 10 megohms. In the worst case
(input resistance 10 kilohms, open loop gain 2000)
the input impedance is 1-9 megohms.

The power supply is derived from an 18V source
applied to a potential divider (R4 and R5). The
required voltages of +12V and —6V ure obtained
by selecting appropriate values for the resistors. It
is necessary to bypass R5 with a large capacitor
(C7) to give the signal a low impedance path to the
negative rail. It is also advisable to decouple both
supply lines to earth by 10nF capacitors, which pro-
tect the i.c. against spikes that may occur on the
supply lines, particularly at switch-on and switch-off.
The capacitors should be disc ceramic and positioned
as close as possible to the i.c.

s

g

Fig. 1. Basic arrangement of a

bootstrapped input  transistor
amplifier
RS
o——'l +
—
Rt
1
R2
[, — —0

Fig. 2. The bootstrap principle
applied to a differential amplifier
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FREQUENCY COMPENSATION

The »A702C, like all early designs of integrated
circuit high gain amplifiers, requires some form of
external frequency compensation. This arises from
the amplifier’s wide bandwidth (useable gain up to
30MHz) and its phase characteristicc. The phase
difference between the signal at the non-inverting
input and that at the output increascs with increasing
frequency, until at about 14MHz the phase shift is
180 degrees. Thus, at this frequency, any negative
feedback becomes positive and if the overall loop
gain of the circuit is greater than unity, instability
and oscillation result. There are several methods of
overcoming this problem. A number of these will
now be described in turn and the reasons for their
use, or non-use, explained.

The usual recommendation of the manufacturer is
to connect a series resistor-capacitor network
between the lag pin and ground. This severely limits
the output voltage swing at high frequencies which,
although acceptable in many circumstances, is not
acceptable here.

An alternative recommendation is to connect a
small capacitor between the lead and lag pins. This
allows a good output voltage swing up to several
megahertz and has been adopted in this circuit. A

Ground

inverting input

Non-inverting input

Negative supply voltage

Lead .
Lag }frequency compensation

Output
Positive supply voltage

DN oW~

Fig. 3. Wire connections of the unA702C integrated
circuit (TO-5 can) looking at the wire ends

R3 VR
910k4) 250kl

R4
360 T
'

oUTPUT B1
18v 1

c7 L RS
22pF T 1881

Fig. 4. The oscilloscope pre-amplifier circuit in full
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Fig. 5. Suggested printed circuit layout. Capacitor C4 is not shown. it is best mounted on the copper side
of the board and connected to the pads as close to pin 1 and 4 of the i.c. as possible

COMPONENTS . . .

Resistors
R1 910kQ
R2 110k
R3 910kQ
R4 36kQ
R5 18kQ
All +5%, ¢ watt carbon

Potentiometer
VR1 250k miniature skeleton preset

Capacitors

C1  0-1uF mylar film
C2 22uF tantalum 16V
C3 22uF tantalum 16V
C4 10nF disc ceramic
C5 47pF ceramic

C6 10nF disc ceramic
C7 22uF tantalum 16V

Integrated Circuit
IC1 upA 702C

Miscellaneous ]
Printed circuit board 23in x 1in
Power supply or battery B1 18V
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single capacitor, however, is often not sufficient to
ensure stability under all circumstances.

Stability may be ensured by shunting the differen-
tial input of the amplifier with a series resistor-
capacitor network. While reducing the amount of
feedback at higher frequencies this also reduces the
effective input impedance of the amplifier which is
obviously not acceptable.

The arrangement finally adopted is to use the lead-
lag capacitor together with a high value of feedback
resistor. This ensures that the overall loop gain of
the circuit is less than unity at phase reversal
frequency.

CONSTRUCTION AND USE

The pre-amplifier can be built into a very small
volume and the actual housing may be left to the
constructor. A suitable printed circuit pattern and
component layout diagram are given in Fig. 5. Note
that C, is positioned on the foil side of the board.
If the layout is to be changed substantially ensure
that all component leads and interconnections are
kept as short as possible and input and output are
kept well apart to avoid instability and oscillation.
The circuit is certainly small enough to be put inside
the cabinet of an oscilloscope, but a better arrange-
ment would be to build the preamplifier into a probe,
thus avoiding the reduction of input impedance by
shunting with capacitive input cables. In this case
miniature electrolytic capacitors (tantalum bead) and
resistors (1/8 watt) should be used, and R3 and VR1
replaced by a single 1 megohm resistor. A major
problem in this arrangement is to provide a physi-
cally small power supply—it may be necessary to
have the battery external to the probe.

The pre-amplifier is designed to be connected to
an a.c. input of an oscilloscope. If the circuit is to
be used with a d.c. instrument then a 0-1«F blocking
capacitor should be connected between the output of
the pre-amplifier and the input to the oscilloscope.

After calibration (setting the gain to exactly ten
times by adjusting VRI) the pre-amplifier is quite
straight-forward to use. There are however a couple
of points worth noting in connection with the phase
characteristic.

(i) The pre-amplifier is non-inverting (at low
frequencies)—an important point to note when
measuring phase angles by Lissajous figures.

(ii) The phase angle of the output, relative to the
input, increases with increasing frequency. Typical
values are 10 degrees at about 100kHz, 60 degrees
at about 1MHz, 100 degrees at about 3MHz. This
should again be noted when measuring phase angles,
and also when investigating signals which are a mix-
ture of high and low frequencies. *

Practical Electronics  August 1972



NEW FULLY GUARANTEED DEVICES Nsie 300 2n714 230 INITO4

BC140 BF272 EC403 15p| ORP60 2N930 2N2904A 30p 2N3706
8Cl4| 25p BF273 GET880 27p ORP6I 2N1I3] 2IN2905 2N3707
BCl42 BF274 MATI00 15p ST140 2N1132 2N2905A 2N3708
BC143 8+308 MATIO) I7p STI14I 2N 1302 2N2906 2N3709
BC145 BF309 MATI20 I5p TI543 2N1303 2N2906A 2N3710
BC147 BF3l6 2N2907 2N3711
BC148 BFW10 2N2907A 30p | 2N3BI9
BC149 BFX29 2N2923
BCi50 BFX84 oct9 30, 2N2924
BCIS| BFX8S 2N2925
BCI52 BFX86 p 2N12926
BCI53 BFX87 (G) 12p
BCIS4 2N2926(Y) lp
BCI57 2N2926
BCI58 (0)
BCI59 2N3010
BCI167 60 2N301]

344 2N3053

IN3415
2N3417
2N3525
2N2711 2N3702
2N2712 2N3703 25327

DIODES & RECTIFIERS

AAILI9 8YZII
AAI20 BYZI2
BAIl6 BYZI3
BAI26 BYZ16
BY 100 BYZI7
BYI101
BYI05
BYI14
2N727 BY126
2N743 BY127
ADZI12 £2:10 35p 60 43p 2N744 BY130
AF114 7p 45p BCY30 BF271 43p/2N9I14 BYZI0 IN4148

500,000 SILtcoN 200,000 ova 10 MILLION DIODES

Silicon or Germanium

NPN-PNP PLASTIC AND TRANSISTORS TRANSISTORS ° !
METAL CAN TYPES Clearance of pnp Silicon Transistors from State which when ordering
Clearance of manufacturers' seconds, selected in the 25300 (TO-5) and 25320 (SO-2) range 21 50p 10,000 £10-00
types and guaranteed no open or short circuit and similar to the GC200-205 and BCY30-34 1.000 £2-00 50'000 £30.00
units. Ideal cheap transistors for radio enthusiasts, series. Ideal for Amateur Electronics, Radio 5'000 £7.00 IO0,000 £50-00
manufacturers, schools and colleges. Hams and for experimental use in Schools, ’ ’

TYPE STNI8. Silicon Planar Transistors npn Colleges and Industry.

TO-18 Metal Can. Types similar to: 2N706, Approximate count by weight: z'ooo'ooo S"-ICON

2N2220, BSY27-95A, BSX44-76-77. 100 off— 75p (plus p. & p. 10p)

Price: 500 £9; 1,000 £15

| - 300 off —£1-75 (pl L& p. 15

TYPE STPIS. Silicon Plamar Tramsistors prp ool -£2-50((%|l:;ss -3 |72L) PLQ'Nék TRANSISTORS
- etal Can. Types s»rgn ar to: . 1,000 off—£4 (plus p. & p. 25p) 8 P.N.P. & N.P.N. TYPES

2N2906-7, 2N2411 d BCI86-7. Also used
;%mpllsemen(ary to (h:nabove npn type device (y;: y 10,000 off--£35 (P‘USdP{- & State which when ordering
NIB. . arge quantities quoted for on request. . .
Price: 500 £9; 1,000 £15 EXPORT INQUIRIES WELCOME 50 0 oo

TYPE STNS. Silicon Planar Transistors npn TO-S X
Metal Can. Types similar to: BFY50-51-52 and £10-00 | 100,000 £625-00

2N2192-92. Price: 500 £9-50; 1,000 £16 Dlo rRA” lINEAR INTEGRATED CIRCUIT

T i st 3RN0s SN 081 Tand 2N3702-3.
types 2N5. b -2N 40 an 702-3.
Also used as complementary to the above npn SA LES 709/Pc S.G.S.
deviees type STNL. Price: 500 £7-50; 1,000 £13
rice: N H T . .
vtd TO-5can 8 lead. Full ficati high
TYPE STNK. Silicon Planar Plastic Transistor Po BOX5, M/ARE, HER TS gain Sperational ’K:nc'p;i‘;e:f"d;'ta
;gg Thzgoo'\'fs pl,:'IC""‘“'II” L"‘:;E"u'é?fs';"‘é"c' IL7%A supplied. Lowest ever price
mA, m and similar to -9, b * "
BCI73, BC1B2-184, BC237-8-9 and BC337-8. Full M()ne:,y -Back
Price: 500 £9-50; _| .000.“6 7 QUANTITY: 1-9, 10-24, 25-99, 100-999
When ordering, please state type required, i.e., Gl/a/antee PRICE EACH: 37p. 34p, 30p, 25p.

STNK or STNI8, etc.
POSTAGE & PACKING 7p
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BUILD 5 RADIO AND
ELECTRONIC PROJECTS
2 onwy £2-45

Amazing Radio Con-
struction set! Become
a radio expert for
22:45. A complete
Home Radio
» Course. No ex-
4 perience needed.
IParts including
instructions for
Tlustrated
-step plank, all transistors,
lumlnmaker, personal phone, knobs, screws,
etc., all you need. Presentation box 45p
extra as ilus. (if required) (parts available
separately) no soldering necessary. Send
£2-45 + 20pp & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING
RELAXATRON

CUT8 OUT NOISE LT,
POLLUTION - I~
SOOTHES YOUR \: @ g |l

NERVES! The | ol
RELAXATRON is |
basically a pink noise |

generator. Besides ‘ D
being able tu inask out Im
extraneous unwanted Wy
sounds, jt -has other —

very interesting pro- OMLY

perties. IF YOU
WORK IN NOISY
OR DISTRACTING 8URROUNDINGS, IF
YOU HAVE TROUBLE CONCENTRAT-
ING, IF YOU FEEL TENSED, UNABLE
TO RELAX—then build this fantastic
Relaxatron. Ounce used you will never want
to be without it —TAKE IT ANYWHERE.
Uses standard PP3 batterien (current nsed
80 small that battery life is almost shelf-life).

ELECTRONIC ORGAN

ON

£325

Don't  confuse
with  ordinary
electric organs that
simply  blow  air
ovver  mouth-organ  type
reeds, ete. Fully tran-
sistorised. SELF-CONTAIKED LOUD-
SPEAKER. Fifteen separate keys span two
Jull octaves—play the ' Yellow Rose of Tezxas',
play »Silent Vight”, play " Auld Lang Syne",
etc, ete. You have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED. Mo soldering
necessary, simple as ABC to make. Anyone
over nine years can build it easily in one
short evening following the fully illustrated,
step-by-step, simple instructions.

2328 4+ 25p p & p for kit, including case,
nuts, screws, simple instructions, etc. Uses
standard battery (parta available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for someone.

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE

ONLY
FULLY
TRANSBIS-
TORISED
PRINTED CIR-
CUIT META.
DETECTOR IODULE
Ready built and tested—just plug in a PP3
battery and ’'phones and it's working.
Put it in a case, screw a handle on and YOU
HAVE A PORTABLE TREASURE LOCATOR
EASILY WORTH ABOUT £20! EXTREME-
LY BENSITIVE—PENETRATER EARTH,

Eavesdrop on the exciting world
of Aircraft Communications—

V.H.F. AIRCRAFT BAND
 CONVERTER onwy £2-85

Lister in to AIRLINES,
PRIVATE PLANES, JET-
PLANES. Eavesdrop on exciting
cross talk between pilots, ground
approach conirol, airport tower.
Hear for yourself the disciplined
voices hiding temseness on talk
downs. Be with them when they
hn\e to take nerve rlpping decisions in
emergencies—Tune into the international
distress frequency. Covers the aircraft
frequency band including HEATHROW,
GATWICK, LUTON, RINGWAY, PREST.
WICK, ETC. ETC. CLEAR AS A BELL. This
hnus(w fully transistorised instrument can
be buill by anyone over nine in under (wo
Aours. No soldering necessary. Fully
illustrated simiple instructions take you
step-by-step. U'ses standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY £2-85 + 2p
P & p for kit including case, nuts, screws,
wire, etc. etc. (Parts available separately.)

SLEEP INDUCER

ONLY
£3-25

Do you wake
up in the night
and can’t get off to sleep againP Wouild you
like to be gently soothed off to satistying sieep
every night? Then build this ingenious
electronic sleep inducer. It even stops by itself
80 you don’t have to worry aboul it being on all
night! The loudspeaker produces soothing
audio-frequency sounds, continuously re-
peated—but as time gues on the sound
gradually becomes less and less—until they

FIND BURIED TREASURE !

Transistorised Treasure Locator

Thie fully portable transis-
torised metal locator detects
and tracks down buried meta!
vbjects—it  signals  exact
location with loud audible
sound (no phones used)—
uses any transistor radio
which fita inside—no_ con-
nections  needed. FINDS
GOLD, SILVER, COINS,
JEWELLERY, ARCHAEO-
OGICAL PIECES, ETC, ETC.
Extremely sengitive, will
xignal presence of certain
objects buried several
feet below ground!
No knowledge of

[CE )
ONLY radio or  elec-
tronics required.

£2 .85 Can be buill with

ease in one short evening by anybody from
nine years of age upwards, with the clear,
easy-to-follow, step-by-step, fully illustrated
instructions—uses standard PP3 battery.
Na soldering necessary. Kit includes nuts,
screws, wire, etc. ONLY £2.85 + 25p p & p.
(Sectional handle as illustrated 98p extra.)
Parts available separately. Made up looks
worth £15!

SHORTWAVE TRANSISTOR

=" RADIO

/—/ “"‘j onLy £2°75

i \’z"ek Anyone from 9 years
ﬁL;,vL’;‘,’f}’;J up can follow the

=y 1 step-by-step, easy
as ABC, fully illus-
trated instructions. No
soldering necessary. 76 stations

CAN BE EASILY BUILT BY ANYONE OVER
12 YEARS OF AGE using our unique,
step-by-step, fully illustrated plans. No
soldering Necessary. All parts inciuding

case, a pair of crystal phones, Comnponents detect certain ob}‘rcls buried SEVERAL FEET instructions. No soldering necessary. Kit
nuts, Screws, Wire, etc., no soldering. BELOW GRi M GIVES CLEAR includes ca.se nuts, wire, screws, etc.

Send only 22.75 + 25p p. & p. (Parts SIGNAL ON ONE COIN! £24-95 + 30p carr. £8-25 4+ P & p. (Parts available
available separately.) ete. separately. )

N8,
JhWELLERY 'HISTORICAL RELICS,

BURIED PIPES, ETC.

R, ETC. EASILY
(‘OLD SILVER,

eventually cease altogether,
on people is amazingly
hypnosis. All transiator.

So_sensitive it will electronics or radio needed.

the effect it has
very similar (o
No knowledge of
8tep-by-step

logged on rod aerial in 30 mins—
Africa, USA, Switzerland, etc.
thrilla of world wide news,
Eavesdrop on unususl
broadcasts. Uses PP3 battery. Size only
3in x 43in x 1}in. Only 22-75 + 20pp & p.
Kit includes cabinet, screws, instructions,
etc. (Parta available separately.)

Russia,
Experience
sport, music, etc.

SEND

CONCORD ELECTRONICS LTD. (PE8U), 12 Archer Street, London, W.I. Callers Welcome 9 a.m.-5.30 p.m. inc. Sat.

Newest, neatest
system ever
devised for storing small
parts and components :
resistors, :apacnors. diodes,

transistors,
etc. Rigid plastic units interlock together

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 (ID) (Sins < 2}ins x
2}ins). £1-35 DOZEN.

DOUBLE UNITS (2D) (Sins = 4tins x
2}ins) £2-25 DOZEN.

TREBLE (3D) £2-35 for 8.

DOUBLE TREBLE 2 draws, in one outer
case (6D2), £3-65 for 8, EXTRA LARGE
SIZE (6D1) £3-30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders £5 and over PEDUCT 5% in the £

Orders £10 and over DEDUCT 7}% in the £
Orders £20 and over DEDUCT 10% in the £

PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £5. Orders £5 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
ALL PRICES TAX PAID

l a”” (Dept. PE8) 124 Cricklewood
Broadway, London, N.W.2
NUTE D Tel. 01-450 4844
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NEWNES

RADIO ENGINEER'S
POCKET BOOK

revised by
H. W. Moorshead

£1-20 Postage Sp.

G.E. ELECTRONICS EXPERIMEN-
TER’S CIRCUIT MANUAL. £I1. Postage
ép.

RADIO TECHNICIAN'S BENCH
MANUAL by H. W. Hellyer. £3. Postage
10p.

110 INTEGRATED CIRCUIT PRO-

JECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston. £1-20.
Postage 6p.

THE PRACTICAL AERIAL HAND-

2B()()l( by Gordon I, King. £2-70. Postage
Op

COLOUR TELEVISION PICTURE
FAULTS by K. ). Bohlman. £2:50. Postage

8p.

THE HI.-FI & TAPE RECORDER
HANDBOOK by Gordon . King. £2.
Postage 25p.

1972  WORLD RADIO-TV HAND-
BOOK. £2-80. Postage (0p.

THE RADIO AMATEUR'S HAND-

235001( 1972 by A.R.R.L. £2-70. Postage
p.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.

Vary the strength
of your I|ghtm9 witha

=
=
’_

Ly

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits 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. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Wate  £3-20. Kit Form £2-70

300 Watt—£2-70. Kit Form £2-20
All plus 10p post and packing.
Please send C.W.O. to: -

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET

CHESTER CH1 2AH Tel. 0244-25883
As supplied to H.M. Government Departments
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D.F. SIXTY YEARS ON...

Sixty years ago the Marconi
Company bought the Bellini-Tosi
patents and put radio direction
finding (r.d.f.) on the commercial

map. It was only after the first
world war, in 1920, that it was
publicly revealed that it was

British supremacy in the art of r.d.f.
in 1916 that alerted the Admiralty
to the fact that German warships
were moving in the Wilheimshaven
area and resulted in the British
Grand Fleet being ordered to sea
and make for the German Bight.
The following day the two fleets
were engaged in the historic battle
of Jutland.

The interesting point of this story
is that Wilheimshaven was 300
miles away from the British shore-
based d.f. stations, well out of
range, or so thought the Germans,

PPPYP

NOTEROOY

& Horn? |

of British radio snoopers. The
German ships in home waters were
thus allowed to use low-power
radio quite freely. But not only did
the British observers note a sudden
increase in radio traffic from a cer-
tain vessel but that during the
afternoon it took up a new posi-
tion some seven miles away.

Accuracy of the equipment was
good enough to show a change of
bearing of only 1-5 degrees. It was
deduced, rightly, that the German
fleet was receiving sailing orders
and were taking up start positions.

Now let’'s move on to today's
equipment. At a well equipped air-
port control tower, the controller
can see at a glance the bearing of
any aircraft which calls up control.
He can have either a digital read-
out or a compass-type display,
sometimes both. And this was the
sort of equipment that Guy Fernau
was working on at STC's Radio
Division up to May, 1970, when the
decision came to close the Divi-
sion down.

Practical Electronics  August 1972

A new generation of solid state
v.h.f./u.h.i. radio direction finding
equipment for airport use was well
on in development. STC had
pioneered many developments in-
including wide-aperture aerial
systems which minimise the effects
of unwanted refiections from hills
or hangars. It was a pity to see it all
wasted so Fernau set up on his
own, with STC blessing, to continue
the development.

So was born Fernau Avionics
Ltd., now installed in a country
house with six acres of around (for
free-space aerial experiments) at
Potters Bar.

The British Ministry of Defence
is evaluating the equipment for the
Royal Navy and a lot of interest
was generated at the International
Airport Construction and Equip-
ment Exhibition at Geneva in June.

Some estimates put the quantity
of valve equipment still in airport
service as high as 97 per cent.
Fernau’s solid state equipment of
equivalent performance is only a
quarter of the price so there is
clearly a big replacement market
as ‘well as a market for new air-
ports now under construction.

...C & W 100 YEARS ON

Tuesday June 6 saw the 100th
Anniversary of the formation of The
Eastern Telegraph Company Ltd.,
an amalgamation of four existing
companies. This, and dozens of
other companies, eventuatly be-
came the massive Cable & Wireless
.td. in 1934.

The earliest C & W company was
actually formed in 1868 so the
largest international telecommuni-
cations company in the world put
down its first roots 104 years aqo.
Today C & W is still looking for
expansion of business and | can
reveal that one area being
examined very seriously is airport
services. Not only communications
but all the electronics that goes
into a modern airport, including
navigational aids such as radar
and ILS systems.

The company won the contract
for equipping the new Seychelles
International Airport, opened offi-
cially by Her Majesty the Queen
earlier this year.

During the next five years equip-
ment requirements for new or ex-
panding airports are likely to
exceed £40 million in value and
another £8 million will be spent on
updating old equipment. C & W
could well capture a fair percent-
age of the market, especially in the
developing areas of Africa, Central
and South America, and the Far
East.

One of C & W's strengths is the
ability to train indigenous labour.
Emergent countries like to have
their own people running things.
In Hong Kong, where C & W
manage all the general telecom-
munications as well as the airport

electronics, no less than 97 per
cent of the staff of 1,650 are
Chinese and the largest single
sector is that of technicians and
engineers.

It would be foolhardy to predict
what the pattern of events will be
in the second century of C & W's
life but expansion in airport ser-
vices looks like a good bet.

INTERNATIONAL OEM
COMPONENT SUPPLY

And now for a really new com-
pany whose life is still measured
in days. This is Neltronic (UK)
Ltd., headed by John Williams who
sees a big future in procuring com-
ponents world-wide for Original
Equipment Manufacture (OEM).

Williams has recently concluded
a world tour during which he

appointed purchasing agents in
Japan, Hong Kong, Thailand,
Singapore and Sweden. So Nel-

tronic (UK) will be a big importer
of overseas components for
British manufacturers. But plans
are also afoot for a two-way trade
in which British components will
be procured for overseas manu-
facturers.

Neltronic (UK) has been set up
as part of the Auriema Group,
American-based but operating in 17
countries and with the bulk of
trade in Europe. So Williams has
a flying start with a multi-national
group, albeit small (400 em-
ployees), behind him but with big
opportunities for expansion. The
Soviet bloc countries constitute a
market in which Williams has good
contacts. He also sees good
opportunities in Australia.

POST OFFICE
PROMOTES DATA
LINKS ON FILM

Keep an eye open for “Com-
municate to Live’, a new Post
Office film now coming on general
release to your local cinema. It
has won two major awards at film
festivals, one in the U.S.A. and one
in the U.K.

At the London preview | sat
fascinated for the whole 23 minutes
running time. Ronnie Whitehouse,
who wrote and directed the film,
has done a fine job on a difficult
subiect.

Real life applications of data
transmission in the film included
shots of youngsters at Monks
Walk School, Welwyn Garden City,
using a teletype computer terminal,
students at Hatfield Polytechnic
using computer visual displays,
and a gruesome operating theatre
sequence shot at St. Peter's Hospi-
tal, London.

Data transmission is the biggest
growth area for the Post Office.
Whether this film will sell more of
it may be debatable but as sugar-
coated education the film is
certainly a success.
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BULK COMPONENT LIST . ..

Below is the complete Ilist of
components used in Digi-Cal
(excluding the power supply).

Individual component lists will, of
course, be published with circuit
diagrams as they appear.

The estimated total price for all
components is £110, assuming bulk
purchase.

following firms have kindly agreed
to supply all digital integrated
circuits and display devices at a
reduced price, if bought as one
package: Bi-Pak Semiconductors,
Chromasonic Electronics, Electro-
value, Henry’s Radio, L.S.T. Electronic
Components, A. Marshall & Son, G. W.
Smith & Co. (Radio), and Trampus

Prices can be kept to a minimum Electronix. (For addresses see
by buying in large quantities and the advertisements)
Integrated Circuits Quantity Resistors Quantity Plug-in Logic Cards
SN7400 1 47Q 15 Shirehall Dualine:
SN7401 23 560 Q2 3 DL109/22 5
SN7402 1 1-2k €2 25 DL109/44 7
SN7404 2 3.9kQ2 1 DL107/44 (optional) 1
SN7405 6 5-6k¢2 26
SN7408 1 15k €2 1
SN7410 7 180k Q2 1 Edge Connectors
SN7413 1 Shirehall DPK165 12
SN7420 1 . DL131 card guides 3 packets
SN7440 8 Capacitors
SN7442 3 0-001.F 4
SN7445 1 0-01pF 1 Seven Segment Indicators
SN7446 1 0-047,.F 21 Minitron 3015F 8
SN7450 4 0-1uF 7
SN7474 21 10uF 15V elect. 17
SN7475 6 22uF 15V elect. 2 Key Switches
SN7483 3 1504F 15V elect. ! B{ulgin type MP22 white 12
SN7486 8 hlack 9
SN7490 12
SN7493 1 Transistors
SN7494 8 E5200 9 Lampholder
SN7496 8 E5201 10 Bulgin type D22
SN74119 1
SN74121 2
SN74151 1 Diodes Thumbwheel Switch
SN74154 2 General purpose silicon 145 Birch-Stolec type 1
SN74191 1 (West Hyde type “red") EB10N 1248 - a pair of
end plates
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@ ENTRIES UP TO SIX DIGITS WITH FLOATING DECIMAL POINT CAN BE MADE, ANSWERS
ARE PRODUCED UP TO EIGHT DIGITS LONG WITH THE DECIMAL POINT IN ONE OF FOUR

PRESELECTED POSITIONS

@ ENTRIES AND ANSWERS ARE DISPLAYED ON EIGHT SEVEN-SEGMENT INDICATORS WITH
AN ADVANCED LEADING-EDGE ZERO-SUPPRESSION SYSTEM

@ SIMPLE TO USE, PROBLEMS CAN BE ENTERED AS THEY WOULD BE WRITTEN DOWN

@ EMPLOYS READILY AVAILABLE TTL INTEGRATED CIRCUITS THROUGHOUT

PART 2

By RW.COLES

CONSTRUCTION OF MAIN CHASSIS AND POWER SUPPLIES

T THE VERY beginning of the design of Digi-Cal
A it was recognised that a simple and reliable
system to house the logic circuitry would be required,
and at the same time a pleasing appearance had to
be guaranteed so that the completed calculator would
not only behave in a professional way, but also look
the part.

With the large number of ics involved it was
considered essential that as far as possible the
individual sections of the calculator should be easily
separated by means of plugs and sockets to allow
component accessibility, and it was eventually
decided that the best way of achieving this was to
use a versatile plug-in card system.

Finding a case for the design which would allow
the use of plug-in cards and also be easily modified
to incorporate a keyboard was quite difficult but
eventually the “Contil” Mod-2 type 0" was chosen
as the only design type which would fit the bill at a
reasonable price.

MAIN CHASSIS CONSTRUCTION

The case for Digi-Cal consists of a “Contil” Mod-
2 case with a sloping keyboard attached to the
front. The case is supplied in seven sections; four
blue panels which form two sides and the top and
bottom; two grey panels forming the front and back;
and an aluminium chassis plate. An extra grey panel
is used to construct the keyboard.

CHASSIS PLATE

The large plate chassis which forms part of the
Mod-2 case i1s a very important structural component
of the design because it not only acts as a support
for all the logic boards, but also forms a “ground-
plane™ for the logic interconnections.

The plate is mounted *“upside down™, that is with
the flanges uppermost, in the lowest of the available
fixing positions, so as to give sufficient room above
it for the plug-in cards.

A large cut-out is made to accommodate the
12 edge connectors used in the design, although,
in fact, an extra edge connector position is fully
provided for, making 13 in all, to allow for
any extra logic circuitry which may be added at a
later date (see Fig. 2.1).
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Two aluminium sheets are mounted above the
chassis to act as supports for the logic cards, the
edges of which slide in small plastic guides which
are press fitted to the aluminium. In the prototype
these aluminium sheets were cut from an extra
“Contil” chassis plate, thus removing the need to
bend accurate flanges, which are, of course, part of
the chassis construction (see Fig. 2.2).

This is a rather uneconomic way of producing
these supports although it does yield four quick-
release fasteners which were put to good use in the
prototype as fusteners for the display and programme
Veroboard panels.

At the front of the plate two cuts are made into
the aluminium, and the resulting flange is bent down
at an angle. This is done to drop the fixing level
of the display panel which is mounted in a sloping
position to give easy readability from steep viewing
angles.

PLUG-IN CARD SYSTEM

The plug-in cards used in the Digi-Cal are Shire-
hall Dualine type DL109. These are small boards with
gold-plated edge connectors of 22 or 44 ways, each
having positions for nine dual-in-line integrated
circuits.

Integrated circuits with either 14 or 16 pins can
be used and each pin position is provided with a
printed three hole pad to facilitate wiring up with
ordinary connecting wire. In addition to the printed
pads, two power rails are incorporated which run
past every i.c. position.

Some of the circuits used in Digi-Cal, namely the
display, the keyboard, and the programme, did not
lend themselves to the Dualine format, and in these
cases special designs were made from 0-lin Vero-
board which, while requiring extra wiring and hole
cutting. provides quite a neat base for the logic.

The edge connectors best suited to the Dualine
cards are the type DPK165 which have a full com-
plement of 44 contacts.

The edge connectors are fixed under the chassis
plate so that the cards plug in from above. For
cach socket two 4in 6B.A. bolts should be used, with
two extra nuts and washers acting as spacers to
bring the mouths of the sockets flush with the plate
and allowing sufficient room for the cards above the
chassis.
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Fig. 2.1.
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Fig. 2.3. The rear grey panel drilling details viewed from the flange side. Note the semicircular cutouts
in the upper flange to allow access to the potentiometers on the power supply board

/

Practical Electronics

August 1972



FRONT AND BACK PANELS

The rear grey panel supports the complete power
supply and the drilling is quite straightforward, as
shown in Fig. 2.3.

A rectangular hole must be cut in the front panel
through which to view the display and the cutting
of this should be done carefully. A “nibbling” tool
is ideal for this job but if care is taken, sawing and
filing will produce satisfactory results (see Fig. 2.4).

OPTICAL FILTERS

The seven-segment incandescent readout devices
used on the Digi-Cal display board give the familiar
white light output and can be used with a contrast
enhancing filter of any colour, The filter material
used in the prototype was obtained from West Hyde
Developments, the red being found the most
appropriate.

Two sheets of filter material are required to give
sufficient contrast, one mounted on the inside of the
front panel, and the other attached to the front of
the display devices themselves.

After the display cut-out has been made in the
front panel, the sheet of filter can be glued to the
inside with contact adhesive, care being taken not to
get any of the adhesive on the visible surfaces, and
also to keep the filter as bump free as possible.

If the finishing of the display cut-out has been
done carefully there will be no need to use an
escutcheon to decorate the outside edges, but a trim
can be incorporated if desired.

KEYBOARD CONSTRUCTION

The sloping keyboard attached to the front of
Digi-Cal is made from 3%in plywood and an extra

A photograph of the power supply unit in the

prototype (Note that the bridge rectifier and
mains fuse were not included)

The main chassis plate can be seen in this
photograph and also the method of mounting
the card guide supports
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“Contil” type “0" front panel. The cutting and drill-
ing details for the keyboard are shown in the dia-
grams (Figs. 2.5 and 2.6) and thanks to the simple
fixing method used by the 22 push keys, this poten-
tially tedious task is made easy.

The wooden keyboard frame is fastened to the
front panel of the case by means of four wood
screws, and provides the necessary solid support for
the keyboard proper which is only lightly attached
to the frame by two more wood screws to permit its
removal when required.

The individual keys are snapped home into the -
oblong slots in the aluminium, the edges of which
may need bevelling to allow them to easily slot into
the recesses in the switches.

The lettering and numerals on the key switches is
done with Letraset and protected with clear varnish,
some experimentation being needed in the number
of coats to produce a really durable finish.

The hole for the *“decimal point” thumbwheel
switch is cut in the same way as the key slots but
it is recommended that the holes for the fixing bolts
be marked and drilled after the thumbwheel has
been inserted as a guide.

VEROBOARD PANEL

Nearly all the panel interconnections are made
under the chassis, and to facilitate this, and to pro-
vide spare space for possible additional circuitry, an
1lin X 3-7in sheet of 0-lin Veroboard is mounted
face up under the chassis alongside the edge con-
nector array.

This panel is spaced from the chassis by two
6B.A. nuts on each of the supporting bolts, the
proximity of the chassis being necessary to take full
advantage of its ground plane properties.

A sheet of adhesive plastic stuck to the
aluminium is advisable to prevent any short circuits
when the panel is wired up.

POWER SUPPLY

The construction of the power supply is the first
part of Digi-Cal which should be built since the
plug-in cards to be constructed need reliable, well
regulated power supplies.

The power requirements of Digi-Cal are straight-
forward: a well regulated five volt supply at
2-5 amps for the logic circuitry; and a 20 volt supply
at 200mA for the “Minitron™ display devices.

The back panel acts as a support for the entire
power supply assembly which is therefore a remov-
able module. only three wires being necessary to
connect it to the rest of Digi-Cal.

POWER SUPPLY COMPONENTS

The circuit of the power supplies is shown in
Fig. 2.7 and as can be seen, two integrated circuit
regulators form the heart of the design.

These devices are both cheaper to buy and simpler
to use than their equivalent in discrete components;
at about £1-25 each they represent excellent value
for money.

The mains input is applied to the fuse and trans-
former via a “rocker™ on/off switch mounted in
the extreme corner of the back panel, making opera-
tion from the front of the calculator a simple pro-
position, and retaining the integrity of the power
supply “module™.
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Fig. 2.4. The front grey panel
cutting details as seen from the
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POWER SUPPLY BOARD

'nsl +20¥
1N4002 ook
5-6kf
C3 VR1 - C6
1000 uF g 1k 0 1pF
C4 mumm
0-047uF nugmm
S| T4 R3_>+5k0L
L FS{
O—0
TRY 2ns05 R4 050 . +5y
N ) (2.5%
VR3
{k0
£ 2]
O

< ¢

d—:%z{fi_!—]_‘ £s201
IC2

SEE
FIg28 IS

MFC6030a

C7

O'lnFT

C5 mulem

0-047pF T

GROUND
-0

7

Fig. 2.7. Circuit diagram of the power supply. The internal circuit of the integrated circuits is shown in Fig. 2.8

The transformer itself provides all the necessary
voltages and has an internal screen which., when
earthed. prevents the capacitive coupling of high-
frequency interference into the secondary.

The low voltage supply is rectified by a bridge-
rectifier module. which is heat-sinked to the back
panel. alongside the transformer.

The circuit diagram of the i.c. regulator is shown
in Fig. 2.8, It is a | watt regulator. with variable
output voltage and current-limiting in a package the
size of a pea.

THE 20 VOLT SUPPLY

The 20V supply uses the MFC6030a in its stan-
dard configuration, the 24V supply being half wave
rectified by diode DS, smoothed by C3 and applied
to pin 2 of the i.c. where it is reduced to a stable
20V by the emitter follower action of TRB and
TRC.

The base of this compound transistor is driven by
the output of the error amplifier TRD and TRE.
which compares a fraction of the output voltage
provided by the potentiometer chain. R2. VRI and
R3 with a stable reference voltage generated by a
Zener and diode/transistor combination, DA, TRA.,
DB. C and D. Any difference detected by the error
amplifier causes either more or less base current to
be supplied to the compound transistor to bring the
output voltage back to its preset level.

Current-limiting is provided by TRF working in
conjunction with an external programming resistor.
R1. which is chosen so that when the desired maxi-
mum current is reached. the voltage across the
resistor is sufficient to turn on TRF and divert the
drive current which would otherwise feed the base
of TRB.

Capacitors C4 and C6 help to stabilise the regu-
lator so that no high frequency oscillation can occur
under transient conditions.
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THE FIVE VOLT SUPPLY

The basic i.c. regulator can only supply a maxi-
mum of 200mA to an external load. so with the five
volt supply the output of the i.c. is used to drive
the base of a 2N305S5 power transistor, thus expand-
ing the current handling capacity of the circuit up
to the required 2:5 amps. The 2N3055 has to dissi-
pate about 15 wutts under operational conditions
and is therefore mounted outside the case on a
substantial heatsink.

The internal current limiting circuit cannot eusily
be used with an external power transistor. but by
using a single apn transistor (TR2) current limiting
can be retained.

In this supply variable current limiting s
achieved by tapping off a variable fraction of the

a
»r

' Fig. 2.8. The internal circuit diagram of the
Motorola MFC6030a regulator i.c.
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voltage dropped by the current limiting sense
resistor R4, by means of the potentiometer VR2.

The other components used in the 5V circuit
perform similar functions to their counterparts in
the 20V regulator.

PRINTED CIRCUIT MAKING

The power supply components, with the excep-
tion of the 5V series regulator transistor and trans-
former, are all mounted on a home-made printed
circuit of simple design.

The use of a printed circuit is made necessary
partly by the awkward shape of power supply com-
ponents in general, and also by the high currents
which are carried by some of the printed tracks.

The etching of the circuit is simply achieved by
painting on the conductor pattern shown in Fig. 2.9
with quick drying paint, and then immersing the
copper laminate in solution of 60 per cent ferric
chloride, obtainable from good chemists.

COMPONENTS . . .

CASE AND KEYBOARD

Contil Mod-2 type 0" case with extra front panel
and either an extra type 0" chassis or a sheet of
18 s.w.g. aluminium (see text), in plywood for the
keyboard support

POWER SUPPLY MODULE

Resistors

R1 27Q R4 0.5Q 3W
R2 5-6kQ RS 2:2kQ
R3 1.5kQ

All +10%, +W carbon unless otherwise stated

Potentiometers
VR1 1kQ lin. preset
VR2 100Q lin. preset »All Bourn’s "Trimpot"
VR3 1kQ lin. preset

Capacitors
C1, C2 5,000uF 15V elect. (see text) (2 off)
C3 1,000uF 25V elect.
C4, C5 0-047uF (2 off)
C6, CT 0-1uF (2 off)

Transformer
T1 Mains transformer, secondary 0-6-10-15-18-
30 2A (West Hyde Developments type TRB)

Transistors
TR1 2N3055 TR2 E5201 (West Hyde)
Diodes
D1-4 5SBO05 bridge rectifier (I.R.)
D5 1N4002 or any 100 p.i.v. 1A diode

Integrated Circuits
IC1, IC2 MFC6030a (2 off)

Switch
S1  On/off switch (Bulgin type S1B825)

Miscellaneous
FS1 2A fuse and holder (Belling Lee L575)
FS2 2.5A fuse and holder (Belling Lee L575)
Heatsink for TR1 (Marex type 10DN0200A300 or
similar)
5in x 3in copper clad taminate
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When all the unpainted copper has been dissolved
by the etchant (about half an hour) the circuit can
be washed and the paint removed with scouring
powder to reveal the bright copper conductors.

Hole drilling is best completed with a drill about
Imm in diameter, after the hole pattern has been
checked for accuracy with the actual components
to be used, as some size variation of things like
electrolytics and potentiometers is inevitable.

Smoothing of the low voltage supply is achieved
by two 5,000uF capacitors in parallel, the large total
capacity being necessary because of the high currents
involved. The precise total value is not critical, and
anything larger than 6,500uF will suffice; the most
critical feature of these capacitors is their size, very
little room being available on the printed circuit.

MOUNTING THE BOARD

The power supply printed board is mounted above
the chassis line in the back panel by means of two
2B.A. bolts, spacing from the panel being achieved
with two or three extra nuts. With this amount of
spacing the potentiometers are not accessible from
above, and it is necessary to file three semicircular
cutouts in the back panel as shown in Fig. 2.3.

The heatsink used in the prototype was one of the
type commonly used in audio amplifiers to mount
two output transistors, this was cut in half and
mounted on the outside of the back panel by means
of four 6B.A. bolts. The actual heatsink used is not
important provided that it has at least 30 square
inches of surface area exposed. The 2N3055 must
be insulated from the heatsink using the usual mica
washer and bushes provided with the device when
purchased.

Interwiring is carried out as shown in Fig. 2.10.

TESTING THE POWER SUPPLY

When the power supply module has been
assembled it can be tested by plugging it into the
mains supply and connecting a voltmeter to the out-
put of each supply in turn. The potentiometers
should all be set-to mid-travel before the mains is
switched on, and the voltages measured should be
fairly close to their required value, accurate setting
being made with the appropriate potentiometer,

The current-limiting for the 20V supply is preset
and should not be tested by shorting out the supply,
as it will only safely handle brief short circuits of
the type which can occur accidentally whilst wiring
up.

The current limiting of the 5V supply is able to
handle continuous short circuits, and the threshold
value can be set by connecting an ammeter across the
output terminals of the supply and adjusting the
current limit potentiometer until a reading of 25
amps is obtained.

The 2:5 amp setting is required for the finished
calculator, but if the supply is going to be used to
check each separate board as it is completed the
current limit can be set to suit each situation, thus
avoiding any spectacular shorts!

It should be noted that several of the power sup-
ply components, including the 20V regulator i.c., do
get quite hot in operation: this is quite normal and
constructors can rest assured that all components are
operated well within their maximum ratings.

Next month: Construction of display panel
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ELECTRONORAINVA

TRANSISTORS FOR COMMUNICATIONS

THE Post Office Research Department receives the award for the develop-

ment and production of high performance silicon planar transistors for
use in undersea communications cables.

During the last 10 years the research department at Dollis Hill has per-
fected the transistor so that they can work non-stop without failure for
not less than 20 years, and they are now the key elements in the sub-
merged repeaters of international and intercontinental submarine cable
systems.
yThe clectrical performances of the earliest 4A-type, of the 10A-type, and
of the latest 40-type all compare will with their commercial contemporaries
but the most important innovation is the achievement of ultra-reliability.
The submarine system will fail if a single amplifying transistor, in a total
of more than 3,000 in the longest cable, fails, or if the mean gain change
of all the transistors exceeds +3 per cent. In addition the gain change of
a single transistor must not exceed +50 per cent.

Today the most modern submarine cable systems carry more than [,300
telephone conversations simultaneously compared with only 100 or so in
the early 1960s. Cables of even greater capacity—carrying up to 4.000
conversations at once-—are on the way.

Transistor “'headers’ being examined
for flaws

BOADICEA

THE 1972 award made to BOAC airlines management
services department was for the design and setting up
of a computer complex to handle all requirements for
a worldwide airline.

Known as BOADICEA, British Overseas Airways
Digital information Computer for Electronic Automa-
tion, this is the first time that the Queen's Award has
been bestowed for a computer system.

Technically, Boadicea represents the successful instal-
lation of probably the most advanced and varied real-
time computer system in the world. More than 50
computers are linked together through a worldwide
communications network, using lines at speeds ranging
from 50 bauds to 9,600 bauds (a baud equals one bit
per second), to serve over 200 BOAC and associated air-
line offices in 66 different countries.

The use of TV screen terminals operating in a con-
versational mode. direct computer to computer links,
and the use of widely varying data transmission tech-
niques necessitated by a worldwide coverage, were all
in their infancy when the system was first concejved.

The computer hall at Boadicea House Of particular significance has been the high degree of
integration achieved with Boadicea. A whole range of
Reservation equipment at BOAC’s London air terminal related applications all operate together in real-time

sharing the same computers, the same communications
networks and the same files. Integration of real-time
activities poses very severe problems particularly when
it comes to adding a further real-time application to
those already operational. This is particularly crucial in
BOAC’s case because of the 24 hours a day nature of
their activities.

The main advantage to the travelling public is the
reservations system which uses cathode ray tube readout
and solid state keyboards for operator’s use. Reservation
staff in the UK. Europe and North America have, at
their fingertips, instant reservation information on all
flights. Seat availability on any flight can be established
within seconds and four flights are displayed on request
to aid passengers’ selection.

Seat reservations, hotel bookings, car hire and any
special requirements can be made through the computer
system up to 10 months in advance.

e [ ©
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This month Electronorama devotes its pages to the 1972 Queen's Awarq to
Industry, where electronics scored notable successes for technical expertise.

Nearly a third of the Queen’s Awards for technologicat innovation was won

by firms in the electronics field.

The Ferranti Master Plotter

Four Relative Motion
markers have been
positioned on echoes
considered to be
collision risks. Some
minutes  after the
markers were aligned
with the echoes, it
can be seen that two
of tha echoes have
moved off their
markers and are
passing well clear.
The ather two echoes
ara  continuing to
move along their
markers and therefore
are ccllision risks

The Decca AC 626 Anti-Collision Radar installed in
the M.V. Scotia

T DUEENTS AARD TC INOVI

AUTOMATED DRAUGHTING

THE Scottish group of Ferranti Ltd. have won the
award for their data processing range of automated
draughting equipment developed and manufactured in
Edinburgh.

The ADE system revolves around a computer and
specialised peripheral equipment including a reader,
micro-plotter and a master-plotter.

The reader is a digitiser with which an operator con-
verts the information on a drawing into numerical form.
The reader tape is used by the computer to generate a
set of numerical data which defines the part and the
computer programmes convert the stored data to contro!l
tapes for automatically controlling the manufacturing
machines.

The ADE micro-plotter is a high speed plotter used to
produce fully dimensionsd, detailed drawings on micro-
film and provides a processed microfilm aperture card.
The input to the plotter can be in the form of paper tape
or in the form of magnetic tape. Alternatively, the
plotter can be connected directly on-line to a computer.

The master-plotter is a very accurate drawing machine
for precision reproduction of graphical information from
tape or computer input. Typical applications include
printed circuit masters. graticules, templates, maps and
lofted masters for ships, aircraft and automobiles.

ANTI-COLLISION RADAR

ROBABLY one of the most consistent winners of the

Queen’s Award over the last few years has been
Decca Radar. This year they received the award for
technical application in their anti-collision radar system.

This was the first marine radar to show simultaneously
on one display both the relative and true information
required to assess a collision situation. The electronic
techniques developed by Decca to do this have proved
in service to be both effective and highly reliable.

Using the time-honoured principle whereby another
ship is “deemed to be on a collision course” if two or
more compass bearings of her remain constant, the anti-
collision radar employs up to five relative motion
markers on a monitor screen. Any one of these markers
may be placed with its far end on a suspect echo; the
marker then remains at constant bearing and distance
from its own ship, providing a relative motion reference.
1t the echo travels down the marker it is on a collision
course, if it moves off to one side the ship concerned
will pass ahead or astern as indicated.

Another company to receive an award in the field of
radar was Cossor Electronics. Their system was for
secondary surveillance radar for air traffic control.

At the time of going to press we had received no
information from Cossor on their system.

EXPORT AWARDS

Awards for export achievement went to the following
firms in the electronics industry:
Gunsons Sortex Ltd. Electronic colour sorting equip-
ment.
Marconi International Marine Co. Ltd. Marine com-
munications and navigational aids.
National Cash Register Co. Ltd. Cash registers, com-
puters, accounting and adding machines.
Racal-Mobilcal Ltd. Portable radio

: transmitters/
receivers.
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ALPHA

DISPLAYS

Part
By R.W.(oles

Practical L.E.D. Displays

AST MONTH we looked at the exciting new Light

Emitting Diode (L.E.D.) display devices and
considered their basic characteristics and advantages,
This month we shall be seeing how L.E.D. indicators
can be incorporated into a practical readout system
which could be used in digital clocks, counters, or
voltmeters, and which is built using readily available
TTL logic.

MULTI-DIGIT DISPLAYS

The circuit arrangement for driving a single
“seven-segment™ L.E.D, display was shown last
month, the same basic logic array of data-store/
decoder/indicator also being examined in the
ections covering gas-filled and incandescent devices:
there is therefore no need to spend any more time
looking at this simple system, and we can continue
on to a rather more complex circuit for use with
the economic “muiti-digit”™ L.E.D. packages.

As we mentioned ‘last month, the price of L.E.D.
readouts is fairly high at present, although it is
dropping rapidly and the projected cost for a couple
of years hence is very low indeed.

To take the fullest advantage of low L.E.D. prices
an economic packaging system is essential, and the
simplest way to achieve this is to put more than one
digit in each moulded plastic package. This is readily
done because of the small size of these devices and
their similarity to integrated circuits, and the resul-
tant readout is easier to use because of the reduced
interconnections required.

At the time of writing, packages are available con-
taining up to six ‘“‘seven-segment” digits, and the
number of digits will no doubt increase as demand
grows and prices drop.

TIME-SHARING SYSTEMS

An individual L.E.D. indicator requires eight
anode wires (seven segments plus decimal point) and
one cathode wire, making nine in all. For a package
with more than one digit the number of lead-outs
required could be nine times N, where N is the
number of digits, and such a large total is neither
practical nor desirable.
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To overcome this lead-out problem, multi-digit
packages are internally wired to give eight common
anode wires, to which corresponding segments of
each digit are connected, and a separate cathode wire
for each digit, giving a total pin-count of eight
plus N, a much better state of affairs which allows
up to six digits to be housed in a 14 pin dual in
line pack.

The inevitable sacrifice which has to be made with
this scheme is that it is not possible to “talk to” all
of the digits all of the time, and the drive circuit
has to work in a “time-shared”, or multiplex,
system where only one digit at a time is addressed
and allowed to display its data.

This is not such a disadvantage as it may seem,
since it also means that only one expensive seven-
segment decoder is required for the whole display
instead of one for each digit, and by making the
scanning rate high enough the resultant readout is
indistinguishable from a separately addressed scheme.

Six figures in one dual-in-line package illustrates
the extreme miniaturisation that can be achieved
using L.E.D. techniques. Producing yellow light,
this device is intended for film annotation
(Ferranti)
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Seven segment
enables (ANODES) DotaLit34
O—>—— SEVEN
SEGMENT —
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—
'::ur [
character _
call-yp [0 ¢
lines (o=
Four digit enables
(CATHODEQ)
clock o—b» COMMUTATOR
Fig. 6.1. Block diagram of display system using
a single multi-digit L.E.D. package

clock I | | I I I I | 400Hz
~
pigit | I
Digit @ l |
>100Hz
Digit® | l

Digit @

:

Fig. 6.2. Waveforms produced by the commutator
in Fig. 6.1

THE BASIC SYSTEM

The basic block diagram for a display system
employing a single, multi-digit 1.E.D. package is
shown in Fig. 6.1.

With a “time-shured™ system such as this only
one of the four digits will be illuminated at any
instant in time, each of the digits being turned on
in succession by the output pulses from the com-
mutator.

The fact that any puarticular digit is not continu-
ously illuminated is not noticed by the human eye
because the brain ignores flicker above a frequency
of ubout SOHz. In practical display systems a refresh
frequency of about J00Hz is used. making the
required clock frequency N times 100Hz, or 400Hz
in the case of a four-digit display output. The wave-
forms from the commutator, which consists of a
divide-by-four binary counter and a one-of-four
decoder., are shown in Fig. 6.2.

When a particular “digit-enable™ strobe is present
the cathode of its associated L.E.D. digit is grounded
to allow the “segment enables™ to turn the appro-
priate segments to display the data, which is simul-
taneously called up by the same strobe from the
counter or store where it is held.

After its display period (of 2-5ms) the first digit
strobe disappears and the next digit in the sequence
is enabled, new data being presented to the decoder
at the same time.

DRIVE CURRENTS

Because each digit is only illuminated for a
quarter of the total display time (in this particular
case) it is necessary to increase the L.E.D. current
during the “‘on” period to ensure the same brightness
as a continuous display.

At first sight it might appear that the current
needs to be increased by a factor of four to com-
pensate for the fact that it is off for three-quarters
of the time. but in fact another advantage is gained
from time-shared operation in that this system gives
an apparently brighter display for the same time-
averaged current.
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Thus it turns out that the average current required
by the %in digits used in multi-digit displays is only
about 3mA per segment for operation in a time-
shared system, whereas rather higher currents are
required for static operation at the same apparent
intensity. For the four-digit display, assuming an

average current of 3mA. the required drive current
(for each segment) is four times 3mA during the
“on” period.

This calculator from Hewlett-Packard uses L.E.D.
devices for its ten digit display
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DATA-BUS SYSTEM

An important advantage of any multiplex display
system is that all the data held in the store can be
transmitted to the display system by only four wires,
regardless of how many separate digits are to be
displayed.

Needless to say this fact becomes increasingly
useful as the number of digits increases: an eight
digit display requires only four wires (plus a pos-
sible eight call-up wires) instead of 32 needed
for a static display, and this is in addition to the
fact that a saving of seven decoders is made.

The four wires used are called the “data-bus”, a
name derived from the omnibus characteristic of
lines which carry all the data at one time or another,
but only enough data to define one digit at any
particular instant.

The information carried by the data-bus must of
course be synchronised with the “digit strobes”
which ‘“‘enable” each readout device in turn, and
there are several different ways of achieving this.

The simplest system is to connect each four bit
group of B.C.D. data to the data-bus via four gates
which can be enabled simultaneously when required.
The corresponding bit outputs from each group of
gates are then wired together to form each wire of
the bus, as shown in Fig. 6.3.

SHIFT REGISTER STORE

An alternative way of achieving the same result
is shown in Fig. 6.4. Here the data for display is
stored in groups of four shift-register bistables with
the corresponding bits -of each digit being connected
together to form a serial shift-register.

Each of the flip-flops is clocked simultaneously
which causes each four bit group to be propagated
down the register, eventually re-entering from the
left via the feedback loop. The data bus itseif is
taken from the extreme right-hand end, a new set
of data appearing on it after each clock pulse.

With this system the character call-up lines are
dispensed with and instead the commutator clock
is used to clock the registers to ensure synchronism.
This type of data-bus drive could be more
economical if the source of data can also be used
to form the shift register, but this is obviously not
possible if the data comes from counters or switches.
and in these cases the gating scheme is preferable.

A PRACTICAL SYSTEM

The chosen L.E.D. package for the system is the
Data Lit 34, available from the Industrial Electronic
Components Division of Guest International Ltd.

The DL34 contains four tin digits, each with a
right-hand decimal point, and is encased in a red-
cpoxy package with outside dimensions of 0-74in X
0-39in, as shown in Fig. 6.5.

The pin configuration of this device is the same
as that of a conventional 14 pin D.I.L. pack, and a
recommended way of mounting these components
is to use a D.I.L. socket of the type which are now
available at low cost through the suppliers advertis-
ing in this magazine.

The circuit in which the DL34 is used is shown
in Fig. 6.6; eight i.c. packages are used in all, along
with five transistors and 13 resistors.

The B.C.D. data on the data-bus is decoded by an
SN7448 decoder which differs from the SN7446/
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Most significant
Digit Data (B.C.0)

T T T Char%cter

call-up 1
[}

Lewst significant
Digit Data (B.C.D)

i

T T CMLg,cur

YYY

Data
dus

Fig. 6.3. The simplest ‘‘data-bus’ system using
groups of four gates ‘‘enabled” in turn for each

digit

"""" [ data
i . bes
—— — .
by 4

cloct T i i T

M.S.0. L.S.D.

DATA STORE DATA STORE

Fig. 6.4. Alternative system using a shift-register
to present successive digits to the "data-bus”

14 13 12 n 10 9 8
b —a—
i — — —
Flgl® I_1 1_1 1_1
EopJ¢ 1 1 11

- = -_—oe -_———n —
P
—
1 2 3 4 5 6 7
PIN FUNCTION PIN FUNCTION
1 Not connected 8 Not connected
2 Anode E 9 Anode B
3 Anode D 10 Cathode 3
4 Anode C 11 Anode F
5 Dec. Pt. Anode 12 Cathode 2
6 Anode G 13 Anode A
7 Cathode 4 14 Cathode 1
Fig. 6.5. The DL34 L.E.D. package shown three
times actual size
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

PREMIEK STEREQ SYSTEM "ONE' cansists of the new Premier 800 all transistor stereo amplifier, Garrard 2025 T/C

auto manual record player unit fitted stereo/mono ceramic cartridge with diamond stytus and mounted in teak finish plinth
F R EE with perspex cover and two matching teak finish loudspeaker syatems. Absolutely complete and supylied ready to plugin
and play. 800 amplifier has an output of 5 wutts per channel with inputs for ceramic and maguetic pick-up, tape and tuber

Ieads.and QIUR; also tape output socket and headphone socket. Controls: Bass, Treble, Volume, Balance, Belector. Mono/Stereo switch.
supplied with all Headphone socket. Power on/off. Black leatherette cabinet with aluminium front panel. Size: 12}in - 63in - 2¢in.
systems {Amplifier available sepurately if required £15. Carr. 50p.)

PREMIER STEREO SYSTEM “"TWO'', as ahove but with Garrard 8P25 Mk. 111 and magnetic cartridge -ONLY 2483,

Carr. £1-73.

METER BARGAINS PREMIER 800 STEREO AMPLIFIER
TER BARGAINS | PREMIER HI-FI OFFERS!

4 preeivion male pocket sized test nieter, Rogers Rave.nsbrook 11 £3850
idenily  suitest  for  testing  electroni Stereo Amphﬁer teak

cirenits or electranic wppliances.  Supplied

complete with test lead qnl batteties, Rogers Ravensbourne £49 00

Ranges [1.C. voltages: (0, 50, 0, f
1000V (1,000 O0.PA.  A.C valtuges: § Stereo Amplifier teak
10, 50, 250, 1,000V (1.000 O.P. V). DO

current ! (TR 100m A, Resistance: Metrosound ST20E £25 . 50 {As uged in

0-150 kohiuw.  Decihels: —10 to +22dB | Stereo Amplifier teak System "ONE™ above)

tat AC 10V rang). £2:47. Toa Po25p % odl ol fite nt i T

i E ruly high quality stereo wmplifier  compare

MULTIMETER 20,000 O.P.V., MULTI- GOIdI_‘ng GL72 less £22-00 specification, compare the pri Output: 5 watts per
METER ca.rtrldge channel, Frequency  response:;  30-20,0001z £ 2db.
Features lurge casy-tosread nucter, wide g Distortion. 1. Outy t hinpedane: X ohme nom,  Inputs
haie o g With (et tewds, hatterics | Garrard SP25 111 with £1 500 equalised to 1A A )
and manual, Sjze: i Magnetic  #iV. Ceramic 100N Tuuner 100\

Ltin dfin tin Goldring G800 cartridge
N 2o — AN

tuges: (- 10-50-
cutrent: (-5008
0-6.000 nhis

Tape 1000wV, Tape ont 150V, Din sochety for inputs
and outpui<. Conirols: Bass. ‘Treble, Velmne, Balance,
Garrard SP25 Mk. 1II Singile Selector. MonoSteren awitel, stereo Headphone
Record Player. Fitted socket.  Attractive slimn line dexign black leatherette

=1
Rapges: D.C volta
500- 2 500V, A

100-300-1,0008. 1.
A 2itnAL Resistane

0=t ek ohms (300 ohin 40 kohns Goldring GB00 Magnetic § cabinct with abuninivu front pancl. Size [2iin x
at centre scale). Capacity: 10ui to -00ar, -0 1af Tuf. Stereo Cartridge. Complete 63in % 2%in ONLY £|500 tarr
2010 +22dB. £4:-90. P, & P25 in Teak Plinth with Cover. 50p

Devibels:

Mk, 11 Version available with Teak Finish Cabinet.
Total list Price aver £34, £16-25. Carr 50p

— WELLERGUENXPERT v i S
SOLDER B —— oy
. . o N ——————
Saves time and sumplifies sobicring ;%?(?’EIER £|8'50
in the home and service dept. T
Twao position trigger mives instant

«qual heat ]0(124] I:) I\'\intl. 240 volt A, GARRARD AP76 WITH Gsoo’ READY
£3-95 £, WIRED TO 5-PIN DIN £2950
IN PLINTH WITH COVER

. E Garrard AP76

HI-FI STEREO

HEADPHONES

Designed to the highest
possible standard. Titted
2tin speaker units with
soft padded ear muffs.
Adjustable  headband.
8 ohm impedance. Coni-

&P S0p

“Weller Marksman” Soldering Iron A £1 8-80 plete with 61t lead and
Lightweighi, %in pencil bit, 25 walt. 240 volt AL" less cartrldge stereo jackpplzg.l
21-50 P. & P. 16 X & r
. GARRARD 401 2
VERITAS V-313 TAPE HEAD DEFLUXER £27 40 STEREO STETHO SET Low inp. £1:25. P. & P, 10p
* MONO STETHOSCOPE SET Low imp. 52p. P. & P. 10p
— s ranst foralt tape weerst Tape § | TRANSCRIPTION UNIT AALRIR
heads  beeorie  permanently -
W magnetized with constant use: Garrard 2025 T € with VERITAS V-49 MI XER
this leads to backgrannd nnise . wit £8.50 Pattery aperated 4-channel andio miser providing four
that prevents perfect recordings.  Simply applied to Stereo Ceramic Cartridge geparate inputs.  Size 6in din 2insuitable for crystal
recording head the V313 leaves hewl free of nignetism g microphon: low impediance
Cleans any tape head in seconds. £1.72. P & P 15; Garrard 2025T ¢ ngh n:lim phone with transformer.,
Stereo Ceramic Cartridge radio, tape, ete. X input
2 3 H 1-3V. mnax. output 2 . gain
E.M.I. 13 8in. HI-FI SPEAKERS ready wired in teak £12:45] . S ek o 8
Fitted two 21in twecters | Plinth with cover socket inputs, phonoptugs B

and_erossover network. | Carriage and Insurance 60p extra any item. { OUPUL Attructiveteak wood

Available with 8B or 13 ﬁ:nin finish msg. =2
ol impedance. Hand- 0Do tereo .

ling capacity 10W, Braml CARTRIDGE BARGAINS! Model £3 Model £3-47 P& P1op
new. GOLDRING «:R00H £5-00; (:s00 £550; (:800E £9 50.

: SHURE MiD) £4-00, M44E £5-75; MosE £8-50; M73E K \
£347 o) g |EESR R T COMPACT oy
« VERITONE” RECORDING TAPE ORI

4
SPECIALLY MANUPACTURED IN USA. FROM EXTRA STRONG "ﬁ‘ LOW NOISE
PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. BRAND NEW IN
TENSILISED to eusure the most perinanent base. HMighly resistant to break-
age, moisture, heat, eold or humidity. High polished splice {ree finish. Smooth LlBRARY CASES
output throughout the entire audio range. Louble wrapped- -attractively boxed. ggg EII:IH: 3;]’; 53p
8! P

€30
LP3 3° 250 P.V.C. 28p  LP8 5" 1200 ACETATE  75p C120 (List £148) 80p P. & P. 10
Tns o 8o poLYBsER 1p  DTO Si 1so0 POLYESTER 2113 i 2

3;° 600° POLYESTER 57p 3i" 2400° POLYESTER 187
SPS 5 600' P.V.C. 42p  §P7 7° 1200 B.V.C. 82p « YERITONE *’ CASSETTES
LP5 5° 900' ACETATE  50p  LP7 7° 1800' ACETATE 75p

DTS 5° 1200° POLYESTER 75p DT? 7° 2400° POLYESTER £1-25 ¢ T In library CG% %sp g ? lo;lsﬂa
TAPE SPOOLS 3" bp, 5, 51", 7" 9p. 117 ¢ 3600" POLYESTER £2:50 | Casrt I— LS SHER
Post and Packing 3° 6p. 5°, 63" 8p, 7" 10p. 3 reels and over Post Free.) : P. &P 10p

| +5- OXFORD ST

PREMIER RADIO =~

23, TOTTENHAM COURT ROAD, LONDON,W.1 Tel:01-636 3451 | Moo 1
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YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK

BEDFORD

RESISTORS
+W Iskra high stability carbon film—very low noise—capless construction.

tW Mutlard CR25 carbon film-—very smail body size 7S x 2-5mm.
2%, ELECTROSIL TRS
Power Values Price
watts Tolerance Range avaitable 1-99 100 +
¥ 5% 470-22MQ €24 [ 0:8p
+ 10% 3-:3MQ-10MQ El2 tp 0-8p
4 2% 10g-1MQ E24 35p Ip
t 10% 10- 390 EI2 Ip 0-8p
& 5% 470-1MQ El2 ip 0-8p
4 10% Io-10Q El2 6p 55p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK

0-5 watt §% Iskra resistors 5 off each value 470 to IMQ.
E12 pack 325 resistors £2-40. E24 pack 650 resistors £4.70,

POTENTIOMETERS

Carbon track 5k} to 2MQ,

log or linear (log W, lin $W).
Single, 12p., Dual gang (stereo), 40p.

Single D.P. switch 24p,

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 500Q and decades to SMQ. Horizontal or vertical P.C.
mounting (0°] matrix).
Sub-miniature 0'IW, 5p each. Miniature 0:25W, 6p each.
TRANSISTORS
ACI07 ISp | BCI08 10p | BFYSI 22p | OCP7! 40p | 2N3703 I12p
ACI26 I12p | BCIO9 10p | BFYS2 22p | ORPI2 SOp | 2N3704 13p
ACI27 I1p | BCI47 10p | BSY 56 32p | 2N2369 16p | 2N3705 12p
ACI28 12p BCl148 13p OC26 45p | 2N2646 60p | 2N3706 Iip
ACI3l 11p } BCI49 13p OC28 45p | 2N2926R 9p | 2N3707 I2p
ACI32 I12p | BCIS7T 13p OC35 45p | 2N292609p | 2N3708 10p
ADI140 50p 8CI58 13p OC42 12p | 2N2926V 9p | 2N3709 tip
ADI6! 33p | BCI59 13p | OC44 12p | 2N2926G 2N3710 llp
AEIsl ;69 gg:g{ ;:n OC45 I1p 10p | 2N3711 tip
AFIl4  20p P | OC70 12p 2N4062 12,
AFIIS 20p | BEI7S 326 | OC71  12p | ahaess o | ZTx302 150
AFI16 10p | BFiBl 15p | e B D || 22
AFI17 20p | BFI94 15p P | 2N3442 ZTX500 Iép
AFII8 38p | BFI95 I5p | OC8I 12p t40p | ZTX503 16p
BCI07 10p BFY50 22p OCB2D 12p | 2N3702 13p | 40362 58p
ZENER DIODES LINEAR 1.C.’s (D.I.L.) DIL Socker t4
400mW 5% 3-3V to 30V, 15p. 709 50p 741, 50p and 16 pin. 16p
710 50p 748, 50p
DIODES
RECTIFIER SIGNAL
BYi27 1250V A 12p OABS 7p
BZVI0 800V 6A 25p OA%0 5p
BZYI3 200V 6A 20p OA9I Sp
IN4001 50V LA Tp OA202 7p
1N4004 400V 1A 8p IN4148 5p
IN 4007 1000V 1A 12p BAII4 8p
BRUSHED ALUMINIUM PANELS
12in x 6in =25p; 12in x 24in = 10p; 9in x 2in = 7p.
SLIDER POTENTIOMETERS
86mm x 9mm x 16mm, length of track 59mm
SINGLE 0k, 25k, 50kQ, 100kQ2, log or lin 40p
DUAL GANG 10k + 10kQ), etc, log or lin 60p
Knob for above 12p
FRONT PANEL 65p

20 gauge panel 12in 4in with stots cut for use with slider pots.
Grey or matt black finish, complete with fixings for 4 pots.

C.W.O. PLEASE.
PLEASE ADD

POST. AND PACKING
10p TO ORDERS UNDER {1,

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, 0-00154F, 0-0022uF, 0-0033uF, 0-0047uF. 2ip. 0-0068uF, 0-01uF,
0-015uF, 0-022uF, 0-033uF, Ip. 0-047LiF, 0-068LF, O IuF, 4p. O-15uF, 6p. 0-22uF, T3p.
?nmoup. 0-47uF, I3p,

60V: 0-01uF, 0-045uF, 0-022uF, 0-033.F, 0-047uF, 0-068F, Ip. O1uF 34p. O-15uF 4tp.
0224F, 5p. 0-33F, 6p. O-7uF, Tip. O'6BUF, 11p. 1.04F, 13p. © 0

MULLARD POLYESTER CAPACITORS €280 SERIES

250V P.C. mounting: 0:0luF, 0:015uF, 0-022uF, Ip., 0-033uF, 0-047uF, 0-068uF,

Jip. 0-1uF, 4p. O-15uF, 0-22uF, Sp. 0-33uF, 63p. 0-47uF, Bp. 0-6BuF, Ilp. 1-OuF, I3p.
I'5uF, 20p. 2-2uF, 24p,

MYLAR FiLM CAPACITORS 100V
0-001uF, 0-002uF, 0-005uF, 0-0tuF, 0-02uF,
2{p. 0'04.F, 0-05uF, 0-068uF, 0 1uF, Iip.

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

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p_each.
(uF/V) 10/2:5, 40/2'5, 80/2:5, 160/2-5, 320/2'5, 500/2-5, 8/4, 32/4, 64/4, 125/4, 250/4,
400/4, 6-4/6-4, 25/6:4, 50/6'4, 100/6-4, 200/6°4, 310/64 4710, 1610, 32/10, 64/10, 125/10
200/10, 2:5/16, 10/16, 20/16, 40/16, BO/16, 125/16, 1-6/25, 6:4/25, 12-5/25, 25/25, 50/25,
B0/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0-64/64, 2-5/64, 5/64, 10/64, 20/64, 32/64.

MULLARD C437 SERIES
100/40, 160/25, 250/16, 400/i0, 640/6-4, 800/4,
/

1000/2:5, 9p. 100/64,
400/16, 640/10, 1250/4, 1000/6-4, 1600/2

12p.

160/40, 250/25,
160/64, 250/40, 400/2'5, 640/16,

2000/4, 1000/10, 1600/6-4, 2500/2-5, 15p. 250/64, 400/40, 640/25, 3200/4, 1000/16,
1600/10, 2500/6-4, 4000/2.5, 18p.
ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
(uF/v): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.
VEROBOARD JACK PLUGS AND SOCKETS
o1 0151 Seandard screened 18p 2:5mm insulated 8p
24 <33 22p lép Standard insulated 12p 3-5mm insulated 8p
24 %5 24p 24p Stereo screened 35p 3-5mm screened 13p
33 <32 24p 24p | 5tandard socket 15p 2:5mm socket 8p
I;* :gi ;-;: g;?p Stereo socket 18p 3:5mm socket 8p
17 %33 100p 78p | D.I.N. PLUGS AND SOCKETS
17 x5 {plain) — 82p | 2 pin, 3 pin, S pin 180°, 5 pin 240°, 6 pin
17 x3% (plain) — 60p | Plug 12p. Socket 8p.
17 %24 (plain) — 42p | 4 way screened cable, 15p/metre.
24 % 5 (plain) o= §2p | 6 way screened cable 22p/metre.
2% x 3% (plain) — lip
Pin insertion tool 52p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-5
Pkt. 50 pins 20p 20p 9V mains power supply. 5ame size as PP9 battery,
THERMISTORS
VAIOSSS 1Sp; VAI066S 15p; VAIO77 15p; R53 £1-35,
COMPACT CASSETTES—IN PLASTIC LIBRARY BOX
C90 65p C120 8sp.
LARGE (CAN) ELECTROLYTICS
1600uF 64V 74p 3200uF 16V 50p
2500uF 40V T4p 4500uF 16V 50p
2500uF 50V S8p 4500uF 25V £1-68
2500uF 64V 80p 5000uF 50V £1-10
2800uF 10OV £3.00
HIGH YVOLTAGE TUBULAR CAPACITORS—I1,000 YOLT
0-01 uF 1op 0-:047uF  13p 22uF  20p
002huF 128 0 IufF 13p 047uF  22p

POLYSTYRENE CAPACITORS 160V 249,
10;4F to |,000uF €12 Series Values 4p each,

C.T. ELECTRONICS

267 ACTON LANE, LONDON, W.4
01-994 6275

OUR RETAIL COMPONENT SHOP IS NOW OPEN
FROM 9.30 a.m. 6 p.m. MON.-SAT.

FREE COMPONENT PRICE LISTS NOW AVAILABLE
PLEASE SEND LARGE S.AE.

HUNDREDS OF SURPLUS BARGAINS FOR THE
PERSONAL CALLER

P.E. ‘GEMINJ STEREO AMPLIFIER

30 watts (R.M.S.) per Channel into 8 ohms !
Total Harmonic Distortion 0-029 !
Frequency Response (—3 dB) 20Hz-100kHz !

This high quality Stereo Amplifier for the Home Constructor was
described in a series of articles in ""Practical Electronics”, frem November
1970 te March 1971, It is now recognised as practically the ultimate in
High Fidelity and is certainly equal to anything ene can buy, no matter
what the cost, but is well within the capabilities of the ambitious con-~
structor.
WE CAN NOW SUPPLY A REPRINT OF THE ARTICLES IN BOOKLET
FORM, PRICE 55p, PLUS 4p POSTAGE, WITH FREE COMPLETE
COMPONENT PRICE LIST.
For free price list only, or a complete free specification, please send a
foolscap size S.A.E.

ALL PARTS AVAILABLE SEPARATELY

ELECTRO SPARES
21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY [ SERVICE ° VALUE
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7447 types we have met up to now in that it gives
“active high™ outputs instead of “active low”. This
means that when a particular segment output is
activated it is at a positive potential (normally V)
rather than at ground. If it is not activated, then
the opposite condition will apply.

The output impedance of the SN7448 in the high
state is too high to supply the current required by
the L.E.D.s directly so an emitter follower buffer
stage has to be incorporated to reduce it. This need
not mean a mass of discrete transistors and wiring
however, since R.C.A. have kindly foreseen these
requirements and packaged seven high-current npn
transistors with a common-collector connection in i
14 pin D.L.L. pack called the CA3032.

CURRENT SETTING RESISTORS

The seven emitter outputs of the CA3082 are con-
nected to the DL34 segment inputs (common anodes)
via the necessary current setting resistors which
determine the segment currents and therefore the
brightness of the display.

The chosen drive current for this application is an
averuge of 3mA, time-sharing makes this 12mA and
with this value determined and the V' of the LE.D.
the V. of the emitter follower and the V. of the
digit drivers all known, it is a simple matter to
work out the resistance required by Ohm’s law.

V«-c _(Vlw + Vf + Vs:ll)

kQ (where [/ is the
/ drive current in mA)

5 —(0-7 + 117 + 02)

kQ

12

R, = 2009 (nearest preferred value is 220¢2)

4 BC.D data sources which could
be counters lc!chcxwitchu etc

COMMUTATOR ACTION

The sequencing of the display is timed by a master
clock square-wave input which should have a fre-
quency of about 400Hz to give the required 100Hz
refresh rate for each digit. This clock may be already
available in many systems, but if it is not it can be
simply generated in a number of ways, one example

eing shown in Fig. 6.7.

Note that the exact frequency of the clock is not
critical, 400Hz being a “nominal™ value.

The clock is used to drive a simple two stage
binary counter made by cascading the two J-K flip-
flops in an SN7476 (or similar) i.c. The outputs from
the counter are decoded by a quad two input gate
(SN7400) to give the necessary strobing pulses to
drive the display, and these are then inverted by a
further SN7400 to make them the right polarity to
drive the rest of the system.

A gating, or multiplexing system has been chosen
to provide the data-bus, and the output strobes from
the SN7400 are used to enable this, one digit at a

3300

| clock

&
Ay, STATS
S¥F 2(5chmitt)

Z

Fig. 6.7. A simple method of generating clock
pulses using half of an SN7413 i.c.

s N
DIGIT 1 DIGIT 2 DIGIT 3 DIGIT 4
M.S.D. L.SD
A B [ D A B ¢ D A B [ D A B ¢ D
—0
o2 \ pigit
03 strobes
—04
LA i I 1nigiNi ININiNi
VAVAAU W [WAW WA 3 F
v,
\snum \suum cc
R, (=2.2¢)
-OA
BC.
o8 dﬂnglls
-oC output
—0p
Fig. 6.8. A multiplexer for four digits using SN7401 i.c.s to present each digit in turn to the data-bus
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[BANA| ooirar muLtimeren MODEL 4300

The large L.E.D. devices used in this instrument
are automatically varied in brightness by ambient
light conditions (Dana)

time. The strobes are also used to control the digit-
driver transistors via an SN7405 hex open-collector
inverter which provides the necessary base drive.

The digit drive transistors are the economical
E5201 (West Hyde) or a similar npn switch with a
gain of 40 or more und a current handling capability
of about 200mA.

DECIMAL POINT SELECTION

If a decimal point is to be used in the display it
is necessary to add another emitter follower to drive
it. The SN7405 package has a couple of spare
inverters and one of these can be used as the inter-
face between the emitter follower and the required
decimal point decoder gate.

The decoder gate itself can be an SN7454 four-
wide two-input and-or-invert gate, its purpose being
to turn on the decimal point driver only when the
correct digit is being displayed.

The decimal point information is fed to the dis-
play system on four wires, one for each point posi-
tion: the level on the wire corresponding to the
required point will be either an open circuit or a
logic *17; all others should be at earth or logic “0™.
These inputs are gated with their respective strobes
to ensure that the point only appears in its single
correct position.

If a fixed decimal point is required, as for example
in a digital clock. the SN7454 can be left out and
the inverter driven straight from the desired digit
strobe.

}B.C.D data bus

decimal point

strobes

v (5v)

)\ N

Gnd.

Fig. 6.9. A suggested design for a probe with an
integral display

678

SLAVE
DISPLAY

SLAYE
DISPLAY

IIE-HS '

Fig. 6.10. A time-shared system which would
allow many clock displays to be driven from a
single source

MULTIPLEXER

A suitable multiplexer for use with the display
system described is shown in Fig. 6.8. It consists of
four SN7401 quad two input open collector gates
and four resistors and is driven by the digit-strobes
from the display system proper.

Note that open collector gates are essential for this
job, and that SN7400 gates are not suitable due to
the fact that the outputs of several gates are con-
nected directly together and used to perform the
“wired-OR™ logic operation.

Interconnection of outputs is not permitted with
the basic TTL gate because of the “active pull-up”
output stage. The SN7401 is a gate specially pro-
duced to allow wired-OR in TTL systems, and has
no pull-up device incorporated.

APPLICATIONS

This particular display system can be used
wherever the small digit size is acceptable, but there
are two particular applications where it would be of
outstanding usefulness.

It will be noticed that in the circuit of Fig. 6.6
some of the components are separated by being
enclosed by a shaded box. This is about the best
grouping for the minimum number of components
to be mounted a long way from the mother unit,
and if these are carefully assembled a very small
display package can result.

This small unit can be mounted in the probe of
say, a digital multimeter, and in this application
would eliminate a good deal of the neck twisting
associated so often with the traditional “front panel”
display when measuring in some inaccessible corner.
A possible probe design is shown in Fig. 6.9,

Another use for this display, again relying on the
remote operation of the components in the box, is
as one of a number of “slave displays” all showing
the same information. The most likely information
here would be the time, which would be derived
from a single digital clock, with or without a built-in
display.

A possible wiring scheme is shown in Fig. 6.10.
With this latter scheme the fan-out of the devices
in the master-unit would have to be considered, and
a good solution is to use non-inverting buffer gates
as drivers for the eight logic bus lines.

Next month: Other types of display
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DRILL CONTROLLER
NEW IKW MODEL
Electronically changes
speed from approxi-
mately 10 revs. to
maximuni. Full power at
all speeds by finger-tip
control.  Kit includes all
parts, case, everything and
full instructions. £1-50 ptus 13p
post and insurance. Made up
model also available. £2-28 plux
13p post and p.

MAINS OPERATED CONTACTOR
2920/240V. 50 cycle svlenoid
with laminated core 50 very
silent in operation. Closes 4
clrcuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall nize 2] X 2 X Zin.
21 each.

NEED A SPECIAL SWITCH?
Double Leat Contact.

Very slight pressure closes
__ both contacts. @p

each, 80p doz. Plastic push-
rod suitable for operating,
5p each, 45p doz.

AUTO—ELECTRIC

CAR AERIAL

with dashboard c¢ontrel switch—fully
extendable to 40in. or fully retractable.
Suitable for 12V positive or negative
earth. Supplied complete with fitting

CAPACITOR DISCHARGE CAR IGNITION

ELECTRONIC IGNITION

positive or negative systems.
25-25 plus 20p.

RADIO STETHOSCOPE
Easiest way to fault ind—tracex signal from acrial
to speaker—when signal stops you've fournl the
Use it on Radio, TV

6V vehicles.

fault.

This system which has proved to be amazingly
eficient. We offer a kit of parts as PW circuit £5-98
+ 20p. De-luxe model with prepared circuit board»s
28-95, When ordering yplease state whether for
Also available, ready masle ignition ayatems for

© o,

earpiece.

Nao. of Polex
I pole
2 poles
3 poles
4 poles
3 pules
8 poles
7 poles
R poles
9 poles

10 poles
11 poles
12 poles

Ho—

anythi
plete kit comprises two special
transistors and all parts inclu-
ding probe tube and crystal
£2—twin
set instead of earpiece 78p
extra—post and ins. 2

STANDARD WAFER SWITCHES:

dtandard size 1} wafer—silver-plated J-amp contact
standard $* spindle 2* long --with locking washer and nut.

2 way 3 way 4 way O way 6 way 8 way 9 way 10 way 12 wav
40p 40p 40p 40p 40p 40p 40p 40p 40p
40p 40p 40p 40p 40p 40p 40p 70p 70p
40p 40p 40p 40p 70p 70p 70p 95p 96p
40p 40p 40p 70p 70p 70p 70p £1.20 21.20
40p Op 70p 70p B5p 95p 86p £1-45 21-46
40p 70p 70p 70p 95p 6bp @6p £1-70 £1.70
70p 0p 70p 95p £1-20 £1.20 21-20 £1.96 21.95
70p 70p 70p 96p 21.20 21-20 £1.20 £2-20 £2-20
70p 70p 05p 96p £1.45 21-45 21-45 2245 1245
70p 70p 95p £1.20 21.45 21-45 £1-45 22.70 2270
70p 95p 95p £1-20 £1.70 21.70 £1.70 £2-06 2295
70p 985p 95p £1-20 £1.70 21.70 21.70 £3.20 23-20

stetho-

instructions and ready wired dashboard
awitch. £8:75 plus 25p post and inw. =
TOGGLE SWITCH

3 amp 230V with fixing ring 7!p each, 76p doz.

MICRO SWITCH
5 amp changeover contacts, 9p
each. £1 doz. 15 amp Model
10p each or 21-05 doz.

MINIATURE

WAFER SWITCHES
2 pole, 2
3 pole, 3 w;
pole, 4 v\n\'Ad pole, 4 way ole
6 way—1 pole, 12 way. All at 20p
each, £1-80 for ten, vour assortment.

2

WATERPROOF HEATING
ELEMENT

26 yards length 70W.
tenmiperature control.

Self-regulating
50p post free.

15 AMP ELECTRICAL
PROGRAMrER

Have radio playing
and kettle boiling &«
you awake, switch
onlights to ward off
intruders, have
warin house to come
home to. All

ible with electri-
cal programmer clock by famous maker with 15
amp onfoff ewitch. Switch on time can be set
anywhere to stay on up to 8 hours. Independent
60 minute memory jogger. A beautiful unit.
Price 21:85 + 20p p. & p. or with glass frant
chrome bezel 75p. extra.

TREASURE TRACER
MARK 11

Complete Kit (except wooden
battens) to make the metal
detector similar to the circuit in
Practical Wireless August issue.
£3-95 plus 20p post and insurance.

QUICK CUPPA

Mini  Immersion Heater, 350W,
2007240 Boils full cup in about
two minutes. 1'se any socket or
lamip  holder. Have at Dedside
for tea, baby's food, cte. £1-25, post
and insurance 14p, 12V car madel
also available -amec price. Jug
heater £1-80 phi p. & p. 14p.

SNAP ACTION SLIDE SWITCH
Rated 3a. 240v. Made by Arraw. Type
fitted in the handles of clectric lrills,
vacunmig, ete. 5p each. 10 for 45p.

| NUMICATOR TUBES
For digital, instruments counters,
| timers, clocks, ete. Hi-vae XN. 3,
Price £1-45 each. 10 for £13.

12 WAY SUB-MINIATURE
MULTI-CORE CABLE

7-0076 copper cores each core P.V.C. insulated and
of different colour. P.V.C. covered overall and
Almost zero resistant in sun-

resin sealed. 8ize approx. lin. dia. by }in. thick.

approx. 3/16in. thick. Price 20p per yard.
light increases to 10 K Ohms
Rated at 500 MV/, wire ended. 48p with circuit.

@ LIGHT CELL
~—= in dark or dull light, epoxy
Also ORP 12 light cell 45p.
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THIS MONTH’S SNIP

13 AMP TWIN GANG SOCKETS
Offered at less than wholesale price your
opportunity to replace those dangerous
adaptors—brown bakelite flush mounting—
standard  fittlng. Unswitched 20p each,
separately awitched 80p each. Separately
switched and with neon onjoff indicators 48p
each. Less 10% ten or ruore + 20p poatage if
order under £5.

THYRISTOR LIGHT DIMMER
For auy lamp up to 1kW,
in place of standard switch. Virtually no radio interference
Price £2:50, plus 20p post and insurance.

MULLARD AUDIO AMPLIFIER MODULE
Uses 4 transistors,
ohius  speakers.

pick-up.
x lin high. SPECIAL 8N1P PRICE 80p each.

Mounted on switch plate to fit

and has an output of 300mW into

Input suitable for crystal mic. or
9V battery operated. S8ize 2in long X 1}in wide
10 for £5.

HORSTMANN “TIME & SET” SWITCH

(A 30 Amp Switeh.) Just the thing if you want to cone
homie to a warm house without it costing you a fortnne.
You ean delay the switch on time of your electric fires, ete.,
up to 14 hours from sctting time or you can use the switch

to give a boost on period of up to 3 hours,

Equally suitabie

to control processing. Regular price probably around £5.
Apecial snip price £1-50. Post and in«. 28p.

THIS MONTH'’S SNIP

THERMOSTAT WITHTHERMOMETER
Made by Hom
40-80°F  (0-25"
with a differential which can be adjusted to better than
1:5°F.
uwitch in operated by a coiled bi-nietal eleinent and an
adjustable heater is incorporated for heat anticipation.
Elegantly ntyled and encased in an ivory plastic case
with clear plastic windows, therimometer above and
switch setting scale below — size approx. 3-8in x 3-2in
X 1-4in Jdeep—can be mounted on conduit box or
directly on wall.

¢rwell for noermal air temiperatures
This is a precision instrument

"2

A mercury switch breaka on temp. rise—the

Price £1.25 each or ten for £11-88.

24-HOUR TIME SWITCH

Made by Smiths, these are AC mains operated, NOT
CLOCKWORK. [Ideal fur mounting on rack or shelf
or can be built inlo hox with 134 socket. Two com-
pletely adjnstable time periods per 24 hours, 53
changeover contacts will switch circuit on or off
during these pericds. £2:50 post and ins. 25p.
Aedditional time contacts $0p pair.
INTEGRATED CIRCUIT BARGAIN
A parcel of integrated cireuits mwle by the famous Plessey Conpany. A onces
in-a-lifetinic offer of Micro electronic devices well below cost of manufacture.

The parcel cantains 3 FCx all new and perfeet, first-grady device, definitely not

sub-standard or seconds.
The 3this a monolithic NPN matched pair,

4 of the §Us are single silicon chip GP amplitiers.
Regular price of parcel well over £5.

Full cirenit details of the 1¢Cx are included and in addition you will receive a

list of many different 1= available at bargain price:
and technical Jdata of each.
THIS TERRIFIC BARGAIN.

MULLARD I.F. MODULE

This is a fully screened intermediate frequene
tor amplification
10-7MHz and a.m. signals at 470kHz.
is used as an i.f. amplifier for fan. and a self-oacillating
mixer for a.m.
external oscillator coil.
£62-50. With connection dig.

for

and detection

operation,
75p each;

25p upwards with cirenits
PON'T MISS

omplete pareel only £1 post paid.

module
signals at
The first stage

of fan.

in conjunetion with an
10 for £28:75; 100

ROCKER SWITCHES

3 new types to offer this month, all
snap in fixing into oblong holes.
Type 1 A.P. onfofl 10 amp 250V,
Size approx. 1}in x {in. Made by
Arrow electric (93 serien). Price
18p each. 10 for 21-08.

Type 2 D.P. onfoff 10 amp 250V
with neon indicator in the lever.
Again Arrow 93 series. Price 26p
each or 10 for £2-25.

Type 8 Double pole change over
spring return, made by the French

=

Russenberg Company. 8ize
approx. lin x jin. Price 18p
each. 10 for £1.35.

Amplifier Case. Teak veneer on jin ply, modern
appearance and design. Size—front 13in X
4}in deep x 8lin. Limited quantity £1-25 each
plus 28p post and insurance.

Music on Tape. A further buy enables us to offer
these at an even lower price—namely 85p each or
5 for £2-50. Bend for list of titles. We can't
repeat when suld out.

Pressure SBwitch. Made by Bailey and Mackey
Ltd., Type 108R. Adjustable up to 131b per
Rq.in. (instructions included). 8et to trip at 8lb
per sq.in. Changeover switch rated at J amp
250V a.c. with re-set button. Electrical connec-
tions in box with conduit entry. Price £1-50 each
plus 20p post and insurance.

20 Watt Inverter. Smart and Brown—For van
lighting or camiping, etc. Will light a 2ft 20 watt
standard fluorescent tube from a 12V car battery,
current approx. 2A. Very well made unit using
die cast chassis. 8ize 11}in x 2in x 1}in.
28-50 conuplete with lamp holders and tube clips.

EDUCATIONAL KITS

all with plctorlal instructions

THI8 BALANCE
KIT FREE
Eagle
tional
Japanese made
these are ex-
cellent value for
money. We do
not expect to be
able torepeat this
offer once stocks arc sold. Drief description of
each kit is given below and with 3 kits or more
we give FREE an accurate 11 piece balance kit.
Price of kits 40p each post paid. Special price
for all 7 kits £2-50 with free balance kit.
KA2 Lens Kit. Eleven parts, including candie,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend a« they pass
through different lenses.
KA8 Water Pump Kit. Thirteen parts. Top
of pump js transparent so that operating parts
may be observed. Small parts are brightly
coloured to be seen easily while working. Three
types of pump may be made: Lift pump, Force
Pump and Force Pump with reservoir and nozzle.
KA4 Buzzer Kit. FEleven parts. Transparent
covers allow the operation of buzzer to be seen.
Iliustrates amd teaches how electromagnetism
with an antomatic switch results in an operating
buzzer.
KA8—8-Pole Motor Kit. Twenty-four parts,
including enamel wire, armature and pole piece,
ete. Motor operates from 1} volt battery.
Illustrates and teaches how electro-magnetisin
operates a motor.
KA7 Electro-Magnet Kit. Fifteen parts, in-
cludes compass. Makes iwo electro-magnets,
one with one layer of wire and one with several
layers or wire. Picks up tacke, nails and any
small parts <howing how magnetism works.
KA8 Current and Resistance Kit. Twenty-nine
party, incluling bench and light bulb. Conduct
mteresnng anl educational pru]uts to learn the
n of "OHM8 LAW" and see the dif-
ference in current and resistance with different
types aml Iength» of wire.
it parts, including bell aml
push button switeh. Build a complete electric
bell and see how the hanmnier in triggered to make
the bell ring.
PULSE GENERATORS
Sectronic, made by Smithe. Operated by single
15 volt Dattery transformer and rectifler.
Two models, one gives 10 pulses per second the
other givex 8. In plm‘tu enclosurer, size approx
Jina Fin x 1}in deep. Price £2 each 10 for £18.

i
AMPLIFIER IN CASE & SPEAKER;

Marketed by British Relay under the name
Luxistor. Thix is in a very neat looking cabinet
and is ideal around the homwe or in the workshop
for trouble shooting or for testing out a quick
lash up. Size appron. 9lin X Blin x 1 deep.

Input is via a matching transformer and volume
control and amplifier may be powered by an
internal OV battery or an external 110V source.
Speaker is an R-\ eliptical 6in x 3}in 10,000
gauss. The amplifier proper is a Newmarket
model ref. P.C.4. Price £3-50 cach 10 for
231:50. Post & insurance 20p.

MAINS TRANSFORMER SNIPS
Mains Transtormer. Primary 240V, tapped 220V,
Secomdary 20V. ! amp. Price 80p each or 10
for £5-40.

Transformers, Primary 230-240V.  Secondary
$:3-0-6:3 1 amp. With fitted primary screen
@5p each or 10 for £5-85.

educa-
kits.

free.

Where postage i3 not stated then orders
over £o are post free.
Bemisconductors add >p post.
8.A.E. with enquiiries please.

Below £5 add 20p.
Over £1 post

Callers to:

J. BULL (ELECTRIGAL) LTD.

(Dept. P.E.), 7 Park Street, Croydon CRO IYD

102/3 Tamworth Road ,Croydon.
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k] ELECTROVALUE

are in the Electrovalue ._ .
et Ry Electronic Component

than ever. Post free 10p. Specialists

Wide range. Up to date. Brand new in i istri
TRANSISTORS et Vor” Sarsiun. Hlehent Minitron We are official dnstrlbutosg LfgrE .
nuality and reliability. DIGITAL SOLDERSTAT IRONS
lg- B Type N (PUWMI P'f:‘ As appointed distributors for well-known Elrenico-
3N‘l’§l‘)4 s‘elr e eneral 20; INDICATOR Wolf "Solderstat’ irons, we offer this model HMS8 in
» . 9. i

NI PaiE o \ ’:g’ _— 16 or 24 watt, a.c. maine, net £ ] .87
2N26844 8il. VJT scillator, BCIt driver P TYPE 3015F Seven seg-
2N296A NPN Small sig. samp 1ip ment indicator coni- INFINITELY YARIABLE TEMPERATURE
gggggj ;z:; gnsh power i"g: patible with standard -— CONTROLLED SOLDER 1RON

2 P OW power logic modules and power Desigued essentially for micro-miniature and printed
2N3704 NPN s Low power lop supplies. Figs. 0-98 from < circuit board assemblies. Temperature is adjusted as
AC126 Ger. PNY 8mall sig./driver 289 well filuminated flament required by control on base and remains constant
AC128 PNP Low power 20p segments to give . . whether idling or on load. Although for working to
AD149 PNP High power 58p character of S height pius decimal point. very delicate standards, the iron is of rugged construc-
AC178 NPX Low power 18p Power requirement 8mA from 5V d.c. per tion and is exceptionally reliable. Price, complete
*AD16) NPN Med. power 33p segment. A limited number of alphabetical with base, net 29-20. ;
*AD162 PNP Med. power 36p symbols also available. In 16 lead DIL case '
BC108 8il. NPN Small 8ignal 1ip ‘2 DE-SOLDER BRAID
gg{gg z;‘]: é’x‘:\:lln:i‘gsreml %%: ;l‘he efticient money-saving way to de-solder soldered
BC169 iIPk Low noise 1lp Suitable BCD decoder drn et type £| 36 jolnts, per 61t lengtd, net 50p.
BF194 NPN RF amp. 14p ks PUBLICATIONS
BFY51 NESI, pLed Xurrens 20 | DILSocket: 16 ead so». No. 3018G showing | Handbook of Transistor Equivalents, 40p. Handbook
8Ag? ter. diode & rel"c or 5" + or — and fig. 1 and decimal point £2. of Tested Transistor Circuita (H. Ness), 40p. Radio &
831 oo cHrE i:“e' l?\ 1am Dl’ Electronics. Colour codes & data wall chart, 15p.
i %‘licg: be'cl 'l" “ P sov ineers Reference Handbook & Tables, 20p. (Add 3p

8i ridge 1 amyp P (or postage on each of above if bought separa!el\ )

*Matched pair AD161/AD1G2 80p RIVLIN PRECISION

{(Sil. = Silicon. Ger. = Germanium) RESISTORS S| EM E Ns
REs'sToRs 1 0%_5%_2% gelu‘1:00(:1Orle:l/u'::teragie.ml;rlleces‘a;ll(ll‘e\:!ellll\pe;; TTL 'NTEGRATED CIRCUITS

FLH101 (7400) .. 20p FLJ121 (7473) 45p

Code Power Tolerancs Range Valnes 1109 101099 100np [ 100K between £l and £2. FLH201(7400) .. 20p  FLILi1 (7474) .. 48p
in obms (5 e Bh FLHI91 (7402) .. 20p  FLJI51 (7475) .. 4Bp
¢ 120w 5% 82-920K E12 9 8 7 [ WD = B0 B GHD - L)
ot o ! - (7 an P 221 (7480) . P
§ o ean  gEmEm 08 O SLIDE POTENTIOMETERS FLH271 (7405) .. 25p  FLH23l (7482) . 87p
b 152w o E23 ey H ok FLH381 (7408) 25p  FLH241 (7483) 1-32
¢ w59 Elv 25 @ 19 I;tgss;l (7:03) . ggp FLH341(7486) .. 33p
- 4 3 q 111 (7410) 13 FLJ161 (7490) 80,
MO 12w 29, E24 4 3 2 net b P
wW W 109 El2 7 7 6 HAE :;:;g; : gg; FLI221 (74914) ..128
x1/200 ) FLJ171 (7492) .. 88p

WWaw o it 2 - 3 FLH181(7430) .. 20p
WW 2w ser Fl2 9 9 2 FLH141 (7440) 24p ¥FLJ181 (7493) .. 80p
o = FLL101 (7414) .. 1.22  FLJ231 (7494) 113
Coden: C = carbon filn high stability low noise FLH281 (7442) 118 FLJ191 (7495) .. 87p
MO = metal oxide Electrosil TR5 ultra low noise FLH361 (7443) 1.45 FLJ261 (7496) .. 1.48
WW = wire wound Plessey FLH371 (7444) .. 1-45 FLJ301 (74100) .. 1.84
Robust construction, snmooth silent action. FLH151 (7450) .. 20p FLJ281 (74104) . 43p
Valaes: . o ag 4o In values from 4k7 0 to 1MQ, linear or log. FLH161 (7451) 20p FLJ271 (74107) .. §2p
E12denoteaseries: 10, 12, 15, 18,22, 27, 34, 3%, 47, 565, 68, 82 and their | ggp gach  Escatcheon, light grey. 10p PLH171(7453) . 20p  FLK101 (74121) . 48p
decades. E24: as E12 plus 11, 13, 18, 20, .’4 30, 36, 43, 51, 62, 72,91 FLH 181 (7434) 20p FLJ201 (74190).. 1-80
and their decades. Prices are in pence each for same ohmic calue and Knobs, flat, grip type, in black/red/green/ FLY101 (7468) o 20p FLJ211 (74191) 1-80
power rating, NOT mized values. {Ignore fractions of 1p on total value yellow/blue/it. grey/dark grey or white, FLI101 (7470) . ) 45p Fl‘J‘.Hl (1“92)' . 1.74
G ) Sp each. FLJ111 (7472) .. 3%p  FLJ251 (74193).. 174

BAXANDALL SPEAKER SIEMENS CAPACITORS NEWMARKET LINEAR 1.C.s

. - 5 LIC 709C/14 dual in line, 34p. | 709C/5, TO5 39p.
Ayl 3. Busapdalant ity decived | povvonmponats s, soLzmAncE 56 FO4 S i v S0 | T T8 82

1 cab kit (18i i 0i ize. 250V up to 0-1uF: 100V/0-1uF and above.
B S R D s P B U o h g g»dol,'oiom, 0015, 0018, 0-022, 0027, 0033, 0047.0056, | CARBON TRACK POTENTIOMETERS
Net £ ' 3'8' 0.’0;8?0:052' 01, 0-12, 0-15, 4p each . CARBON TRACK POTENTIOMETERS, long apindles.

R . . Double wipers.
Speaker unit and equaliser kit, net. Post frce £4-81, 0-18, 0-22, 5p each f i
B 3 8 . BINGLE GANG linear 1000 to 2-2MQ, 12p; Single
Pack flat cabinet assembly (ali cut to shape), naturai teak " . 0-39, . 047 . 056, 10p: 06 . y . . CI
finish with instructions, £8 net. Part cost carr. in U.K. 60p. 0:27, 033. 8p; 0-39, 7p; 047, 8p; 0-56. 10p; 068, 11p; gang log, 4.7k 0 to 2-2MQ, 12p; Dual gang linear

1uF, 18p. 4-7kQ to 2-2MQ, 42p; Dual gang log, 4.7kQ to
2 2MQ, 42p; Log/antilog, 10k, 20k, 47k, 1M
OARBON SKELETON PRE-SETS ELECTROLYTIC CAPACITORS onty 42p; Dual antilog, 10k Q onty, 42p. Any type with
Bmall high quality, type PI linear onlv: 1000, 2200. (Values in uF/V) o 2A D.P. mains switch, 12p extra. ) )
4700, 1K, 2K2, 4K7, 10K, 29K, 47K, 100K, 0-47/100, 1/100, 2-2/63, 4:7/35, 10/25 118, 47710, 47/23, Oniy decades of 10, 22 ant 47 available in rangea
470K, 1M, M2, 3M, 10MQ3. Vertical or horizontal § 100/10, 220/3, 5p each. ; N . quoted. ) o
mounting, 5p each. 10/63, 2235, 47/35, 100/16, 100/25, 220/6, 220/10, 220/16, DUAL CONCENTRIC in any combination of P.20
I BT 69A g 5 £00mW 470/3, 8p each, values, 80p; with switch, 72p. Knoba, pair 24p.
5% full range, E24 values: (S 47/50, 47/63, 100/35, 470/10, 7p each; 100/50, 220/35,
27V to 36V, 14p esch; 1W: 6:3V to 82V, 27p each: | gp each; 100/63, 470/25, 100/10, 10p each; 220/63, DISCOUNTS
1:3W: 4-7V to 75V, 48p each. 5, 101 ;1 25, 1 B
B a A o 470/35, 1000/16, 14p each; 1000/25, 18p each; 470/83,
Clip to increase 1:5W rating to 3 watts (type 260F) 4p. 1000/35. 10p each; 2200/23, 30p each; 1000/63, 2200/35. | 10 on orders £5 to £15.
MIRIATURE TOGGLE SWITCHES 4700/16, 33p each, 15% on orders over £15. No discount on items marked
2A/250V. DP/DT, 48p. Tantalum and other capacitors, etc., see latest 1972 Net. Prices subject to alieration without notiee.
MAINLINE AMPLIFIER KITS catalogue—issue No. 6.
70 watt power amp module kit, 81280 net. Power POSTAGE AND PACKING
ey L G S D (L CXD FREE, unless otherwise stated. Handling surcharge
SRR Ce O TOn 0 o 1% 10p on mail orders under £2. Overseas orders: 5
pre-amp kit, power supply kit and matched controis for I 972 ELECTROVALUE ang insurance chnr:er:; l: cost. U.&LCU:‘;O‘;’ER;“S’Q
buildingjintolyourloEnlcatinet]ess oolnst invited to contact ELECTROVALUE AMERICA, P.O.
CATALOGUE (No, 6) Box 27, §warthmore, PA 19081.

.E.D. HIGH QUALITY AMPLIFIER SYSTEMS. Built
3) your persona?lpetiﬂutions. Enquirles invited. Please Now enlarged to 96 pages plus cover. More items, more ENQUIRIES FROM TRADE AND OTHER LARGE
quote PE.7. information, more dingrams than ever. Post freein U.K. 10p. QUANTITY BUYERS INVITED.

ELECTROVALU
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INEEENI I

UNLIMITED

A selection of readers’ suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimuiate further thought.

This is YOUR page and any idea published will be awarded
payment according to its merits.

QUIZ INDICATOR

N a quiz where the first person to raise their hand

has the right to answer, a dispute can arise as to
who was actually first. The circuit shown in Fig. 1
is an extremely simple method that can resolve
differences much faster than the human eye. When
a competitor knows the answer to the quizmaster’s
question he depresses his button, switching on his
light and automatically barring his competitors from
doing likewise.

A typical characteristic curve for a neon is shown
in Fig. 2. It can be seen from the graph that before
the neon will light up a flashing potential, typically
70 to 220V must be applied. Thereafter, a potential
of about S0V is needed to sustain the light.

T

AC
MAINS

D1-D4 1N4005 | .
OR ANY 600 PIV. TYPE !
‘%

Fig. 1. Circuit diagram of the quiz indicator

It would seem at first that ordinary a.c. could
be used, but if we remember that a.c. drops to zero
twice a cycle, and once the voltage has dropped
below the sustaining voltage we would require the
flashing potential be applied again. Another com-
petitor could supply this, thereby lighting their bulb
and rendering the device useless.

This problem was overcome by using a smoothed
rectified a.c. supply, see Fig. 1. A low current isolat-
ing transformer T1 is used for safety and the supply
is smoothed by capacitor Cl. The resistor R1 in
parallel with the capacitor is used to discharge Cl
when the supply is switched off.

The discharge law of Cl is: v = PV e-t/¢t

Thus after | second with RI at 2:2M{2, the voltage
on the capacitor is 0-37 of its original value and
after 10 seconds it is 0-02 of its original value.

The resistor R2 is used to load the lamp and
once one lamp is on the resistor will conduct
approximately 1mA, sufficient for most neons to
maintain illumination.

The components, apart from switches, neons and
transformer, can be mounted on a tagboard, but the
constructor should remember that he is working
with high voltages, not the normal voltages used in
transistor work.

M. Vlietstra,
South Africa.

=
\5
=
foi]
§ 1
MAINTAINING N
L.;__-a-.-::"

1
POTENTIAL (VOLTS)

Fig. 2. Typical characteristic curve for a neon tube

BATTERY HOLDER

IN a recent article you recommend soldering the
battery leads direct to the battery terminals. I
found this unsatisfactory, in similar projects, and
suggest the method shown in Fig. | be adopted.

The metal tube, with a plastics cap at one end,
that a well-known solder manufacturer uses to dis-
pense solder can be used to hold two 13V batteries.
The positive and negative terminals are made up by
inserting two screws in the ends of the dispenser, see
Fig. 1.

Note that the 22 s.w.g. type solder tubes are
required. It was found necessary to insert a rolled
up piece of paper in the tube to avoid possible
short circuits.

R. Dicken,
Plymouth.

Practical Electronics  August 1972

Plastic Cap Roll of Paper

Positive

Negative

Bstteries
1%2 volt each

Metal Solder
Dispenser

Fig. 1. Constructional detail of a simple battery holder
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BATENT

FAST CYCLE CHARGER

HE British Patent 1256 056

from Mattel Inc. of the USA
not only details some useful tech-
niques for successfully charging
re-chargeable batteries but also
provides a valuable clarification of
the present state of this rapidly
developing art.

The use of small non-aqueous
re-chargeable batteries has snow-
balled over the past years. Many
people now run their movie
cameras, photo-flash units and
portable radios off batteries which

they re-charge when necessary,
and with varying degrees of
success.

Most re-chargeable ‘“dry” bat-
teries are nickel-cadmium, and
these and other types can be
damaged by incorrect charging.

The main risk is of over-charging
with the evolution of oxygen at the
nickel electrode faster than it can
be reacted at the cadmium elec-
trode. The liberated gas causes
over-heating and cell breakdown.
Trickle-charging is sure but very
slow.

BP 1 256 056

Y=

is that to

:tr{:jl

The main difficulty
sense the difference between
“charged” and ‘‘discharged” can
be very tricky and Mattel have
recognised that it is safer to be
sure that all batteries to be
charged really do need charging.
Thus, their logical solution to fast
charging without risk of over-
charging is quite simply to initially
discharge every battery.

As shown in Fig. 1 the battery
to be charged is connected across
a d.c. supply via a motorised
rotary switch S1  which can
sequentially switch the battery out
of circuit, in circuit with a shorting
resistor to discharge it, and finally
in circuit across the charger.

In the case of a 1:2V nickel-
cadmium cell the motor driven
rotary switch S1 first of all con-
nects the cell across a 0-1 ohm 2W
resistor R2 to discharge it at a
rate of 2A for a period of approxi-
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mately 40 seconds. Further rota-
tion of the switch then cuts out the
discharge resistor and allows a
charge of 1A to be applied to the
cell for 3-3 minutes.

In this way the cell can be
charged in a matter of minutes
without the risk of over-charaging.
Obviously a considerable advan-
tace over some existing systems
which require a very low charge
rate for lime periods of up to a
day.

ANTI-FERROELECTRIC REGULATION

HE United States  Atomic

Energy Commission have
patented some advances in the
field of anti-ferroelectric voltage
regulation (BP 1253 326).

Conventional voltage regulating
equipment can take a variety of
forms and these vary in factors
such as reliability.

‘The U.S.A.E.C. invention makes
use of a range of materials which
are in an initial anti-ferroelectric
state  (with randomly oriented
domains) but become ferroelectric
and assume a polarisation charge
during the application of a bias
field. They then return to the anti-
ferroelectric state when the bias
field is decreased or removed.
The materials behave in this way
with either a positive or negative
charge and have a polarisation/
electric field hysteresis diagram or
loop of the type shown in Fig. 1.

As the charge applied to the
material rises from zero in either
positive or negative direction, the
material first exhibits a large and
rapidly increasing voltage. Next
the material exhibits a relatively
small and slowly increasing voltage
per unit change in applied charge.
Thereafter, any increasing charge
causes the voltage to increase
more rapidly in a non-linear
manner to saturation. Decreased
charge first gives rapid voltage
decrease and then slow linear
decrease with a sudden drop to
zero.

It has been found that such
materials can be used to regulate
voltages to a load within some
parts of the slope, energy being
stored and returned to the circuit
as the material discharges.

Examples of materials of this
type are ceramics such as solid
solutions of lead zirconate-iead
titanate; many others are listed in
the patent.

At the design stage a suitable
material is selected which exhibits

oo

the desired hysteresis loop charac-
teristics and account is taken of
the working temperatures and
energy values to be stored. Where
high voltages are to be handled
and a thick piece of material is
required, it is usually necessary to
build up from a number of
separate thin elements so as to
avoid physical cracking. The sum
of individual element thickness
provides the same regulation
characteristics as a single element
of the same thickness.

Connection to the anti-ferro-
electric material is made by silver
or gold electrodes and Fig. 2
shows a voltage regulator circuit
including a current source, an
anti-ferroelectric regulator of the
type just described and a load.

The power source supplies a
generally rectangular current pulse
to the circuit and either the current
pulse terminates before the anti-
ferroelectric charge accumulation
reaches saturation, or the load
uses a charge low enough to
prevent saturation being reached.
The load voltage will then follow
the characteristic curve shown in
Fig. 3. By using selected curve
portions either very narrow or
more extended ranges of requla-
tions can be obtained.

Devices of this type can be used
not only to regulate pulse power
supplies, but also to absorb and
smooth out transients in either d.c.
or a.c. lines. They can also be
used for piezoelectric power sup-
plies which may be capable of
generating pulses of up to
160,000V. With such sources an
anti-ferroelectric device can
regulate a voltage pulse of 100kV
to +5kV.

BP 1 253 326

£ €

ELECTRIC FIELD (VOLTS/ ML)

POLARIZATION
(4 COULOMBS/SQ, CM.}

1
< L0AD
3

S

CURRENT
SOURCE

ANTI-FERROELECTRIC
REGULATOR
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.S.R. C109/C129 4-SPEED AUTOCHANGER.
With latest niono conipatible cartridge £6-87. Carr. 50p.
With stereo cartridge £7-87. Carr. 50p.
LATEST GARRARD MODELS. 8.A.E. for Latest Prices!

new
throughout. J silicon
transistors  plus 2
power output transis-
tors in push-puil. Full
wave rectification.
Output approx. 13W
r.m.s, into 8 ohm.
Frequency responae
12Hz—30KHz 4 3db.
Fully integrated pre-
amplifier stage with
separate Volume, Bass boost and Trehle cut controla.
Suitable for 8-15 vhm speakers. Iuput for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knubs,
escutcheon panel, input and output plugs. Overall size
3in high x 6in wide x 7}in deep. A.(C. 200/250V.

PRICE £10-50 ".:"

25p.

DE LUXE STEREO
AMPLIFIER
N A.c. maios

8 '- 200-240 volts,
Using heavy
duty fully
isoiated
inaing trans-
former with

tull wave
rectification
giving ade-

quate smoothing
with negligible bum.

Valve line up:—2 -
ECL86 Triode Pentodles.
1+ EZ80 as rectifier. Two dual potentiometers are

provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate “halance'’ control fitted
at the rear of the chassis. TInput sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watte mono), into 3 ohm speaker Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knoba. chassis size 11in. w ~ 4in. x.
Overall height includiog valves 5in. Ready built and
tested to a high standard. Ppijce £8-92. P. & P. 45p.

NEW! POWER SUPPLY UNIT

200/240V A.C. input. Four switched tully smoothed D.C.
outputs giving 6V and 74V and 9V and 12¥ at 1 amp
continuous (1§ amp intermittent).

Fitted insulated output terminals and pilot lainp indicator.
Hammer finish metal case, overall size 67 - 3}” - 21"
RBuitable for Transistor Radios, Tape Recorders,
Amplifiers, etc., etc. Ready built and tested.

PRICE £4'50 ™.

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For T03, complete with mica’s and bushes, Size 23in X
3in approx. 25p pair. P. & P. Gp.

HIGH GRADE COPPER LAMINATE BOARDS
8in x 6in X Ain. FIVE for 50p, P. & P.13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brasa. Extends from 6in. to approx. 224in. Maximum
diameter }in. 25p each. P.& P.0p.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 aiternatives. Primary: 0-210-240V. Secon-
dary conibinations: 0-3-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps

full wave. Size 3inL.  3}inW X 8inD. Price £1-78,
P. & P.30p.
MAINS TRANSFORMER.

For transistor power suppiies.
Pri. 200/240V. 8ec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240V. Bec. 12-0-12 at 1 amp. 88p. P. & P. 13p.
Pri. 200/240V. 8ec. 10-0-10 at 2 amp. £1-38. P. & P. 30p.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘'Colorcoat™
plastic coated steel. Resonance free. Designed to take
Qarrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 Il and 11T, SL63B, AT60, etc, or B.8.R. C109,
€129, 421, etc. Choice of black leatherette or teak grain
finish. Size 12}in x 14}in x 3}in high (approx. 7}in
high, inclnding rigic smoked acrylic cover). Price

P. & .ﬁOp.£5'50

LATEST ACOS GP91/1SC Mono Compatible Cariridge with
t/o stylus for L.P/EP;78. Universal nmounting bracket.
£1:50, P. & P. 8o.

SONOTONE §TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 stylns. Diamomd Stereo LP and Rapphire 78. ONLY
£2-50."P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £3. P. & P. 10p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. £1-83, 1. & P. 10p.

LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mona equipment.
£1:50. P. & P.10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Basa, Treble and Volume controls.
Complete with output transformner matched for 3 ohm
apeaker. Size 7in. w. 3d. 6 h. Ready built and tested.
PRICE £375. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE £4:88. P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK Il
Uncut motor board size 143 12in., clearance 2in. below,
b}in. above. Will take above amplifier and any B.S.R.our
GARRARD changer or Single Player {(except AT60 and
$P253). Size 18x 15 x 8in. PRICE £4-75, P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair frout. Size 16§in high
<10}in wide - 5}” deep. Fitted with E.M.L
Ceramic Magnet 13in - 8in bags umnit, two H.F.
tweeter unite and crossover. Power handling 10W,
Available 3, 8 or 15 ohm impedance.

.
Our Price £8:40 o 3.
CABINET AVAILABLE SEPARATELY
£4- Carr. 60p.
Also available in 8 ohm with EM1 13in X 8in. bass
speaker with paiasitic tweeter. £8-50. Carr. 65p.

LOUDSPEAKER BARGAINS

5in 3 ohim £1-06, P. & P.15p. 7 X din3ohm £1-15, P. & P.
20p. 10 x 6in 3 or 13 ohm £1-80, P. & P. 30p. EM.I.
8x5in 3 ol with high flux magnet £1-62, T P. 20p.
E.M.I. 134 x 8in 8 ohm with high flux cerar
£9-10 (15 ohm £2:25). P. & P. R0p. E.M.I. 13x8in, 3 or
4 or 15 ohm with two inbuilt tweeters and crossover net-
work £4-20. P. & P. 30p. EM.I. 137 8" twin cone
(parastatic tweeter) 8 ohm £2:25. P. & P. 30p.
BRAND NEW. i2in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British inaker. Now
with Hiflux ceramic ferrobar jnagnet assembly £8-25.
Guitar models: 25w £6-50, 35w £8-50. P. & P. 38p each.
E.M.L 34in HEAVY DUTY TWEETERS. Powerfulceramic
magnet. Availablein 3, 8or15ohm 88peach. P. & P. 13p.

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohm, £2-20. P. & P, 30p.
35 obm SPEAKERS 3”. ONLY 63p. I & P. Ip.
«POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Qize 11%7in x 14J3in x 14 in  deep. Weight 190z.
Power handling 20W r.m.s. (40W peak). [mpedance
8 ohm only. Response 40Hz-20kHz. Can he mounted
on ceilings, walls, doors, under tables, ete., and used with
or without baffic. Send S.A.E. for full details. Only
£5-75 each. P. & P.25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54in. wide. Usually £1°75 yd., our price 70p yd.
length. P. & P.15p (min. 1yd.). %.A.E. for samples.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

—

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH

COMPONENT IDENTIFICATION CLEARLY

MARKED FOR EVEN EARIER CON-

STRUCTION

A really first-class Hi-Fi Ntereo Amplifier Kit. Uses
14 transistors including Silicon Transistors in the firat
five atages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to maodify to =it magnetic cartrilge—inatructiona
Inchuted).” Output stage for any speakers from 5 to 15
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drllled flbre
glass printed circuit board, smart brushed anodised
aluminiuni front panel with niatching knobs, wire, solder,
nuts, bolte- no extras to buy. Siniple atep by step
jnstructions enable any constructer to bulld an amplifier
to be proud of. Brief specification: Power output 14W
r.m.8. per channelinto & ohms. Frequency response - 3dB
12-30,000Hz. Senaltivity better than 80mV into 1IMQ.
Full power bandwidth -! 3dB 12-15,000Hz. Bass boost
approx. to : 12dB. Treble cut approx. to —18dB.
Negative feedback 18dB over main amp. Power require-
ments 35V at 1-0 amp. Overall size—12" wide 87 deep
23" high
Fully detailed 7-page construction maunual and parts list
free with kit or send 18p plus large 8.A.E.
PRICES AMPLIFIER KIT, 21050 P. & P 15p.
(Magnetic input components 30p extra)
POWER PACK KIT, 23 P.& P.30p.
CABINET, 23 P. & P 30p.
(Post Iree if all units purchased at same time). Full after
sales service. Also available ready built and tested,
£20-50. Post Free.
Note: The abore amplifier is suilable for feeding two
moino sources into in,nl: (e.g. wmike, radio, hwin record
decks, ete.) and will then provide wmixing and fading
Jacilities for medium poiwered Hi-Fi Discotheque use, ele.

3-VALVE AUDIO

AMPLIFIER HA3 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Maine
operation. Ready built on
plated heavy gauge metal
chassis, pize 7§in w. - 4in.d. x
4tin. h. Incorporates ECC83,
EL84, BZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
— former matched for 3 obm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative fecedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Comnplete with knobs, valves, etc.,
wired and tested for only £4-78, P. & P. 35p.

HSL “FOUR’ AMPLIFIER KIT. Similar in appearance to
HA24 above but employs entirely different and advanced
cireuitry. Complete set of parts, etc. £3-98. P. & P. 40p.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated maina transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 olims. Cutput approx. 3-i watts. Volume
and tone controls. Chassis size only 7in. wide - 3in, deep v
6in. high overail. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transfornier.

UR ROCK

BARGAIN PRICE o £2-75 P'a%{'

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. Easily converted for mone. PRICE
£22-95, P. & P. 15p.

————————————————————————————————————
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE £1-05. P. & T. 8p.

HANDBOOK OF TRANSISTOR
EQUIVALENTS and SUBSTITUTES
A must for servicemen and home
constructors. Including many 1000’s
of British, U.S.A., European and

Japanese transistors.  ONLY 40p.
Post 5p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and euitable for use with valve or
transistor equipnient. 9~-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 1}x 1} % din.
Brand new — complete with instructions. Price
88p. P. & P.13p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100u.A for balance or tuning. Approx. size lin lin
3in. Limited number 75p. P. & P. 10p.

A stylishly finished
wonaural amplifier
with an output of
14 watte from 2
EL84s in push-puli.
Super reproduction
of both music and
speech, with negli-
gible hum. Reparate
inputa for mike and
gram allow records
and announcements
to follow each other J
Fuily shrouded section wound output trausformer to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL&4s, ECC83, EF86 and
EZ80 rectifier. Bimple instruction booklet 13p (Free with
parts), All paris sold separately. ONLY £7-87.P. & P. 55p.

Open 9-5.30 Monday

to Saturday

Early closing Wed. 1 p.m.
A few minules from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
{70 HIGH ST., MERTON, LONDON, S.W.19 vel. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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‘TRANSFORMERS

DOUGLAS GUARANTEED

SUITABLE FOR COLOUR & MONO-
Qutput V. & Amps. 1%{2:.2.‘::0]” Price . & P. c H I P CHROME RECEPTION
12V'x2 250 max? M%}y}l ({g'.t .. . 2091 19}) TEXAS 1802 One-Chip Calculator Circuit. :::Iw UFqud aeri.zl':
iﬁ:;‘, ‘1’?\0::'\ x2 i:{'r"nsk'r:’ X :‘1)2; 235 Build yourself a low-power pocket calculator tilting bracket and 4
12V X2 2Ax2 MT 18 AT .. 2204 30p with 8 digit display (7-Segment) and all element reflector.
12V %2 3AX2 MT 70 AT .. 2259 32p professional functions. LOFT MOUNTING
UL cadk S = I BT Calculator Chip TMS [802NC  £30-00 S 0 o
T volla. All tapped at 0-1215-20-26-30Y Filament Display 3015F £1-80 €275 14 element £3.25.
Out-  Ref. Price P.P. Out- Rel. No. Price P.P. LED Displays One digit £4:50 18 element £3.75.
= Cou disice 41700 NS HORNTING S WAL An
200%A MT 112 OT: 142 10p 3AMT 20 AT 264 2p 5x7 Dot Matrix  £12:50 £3.75, 14 element £425. 18 element £4.75
1A MT 79 AT: 186 29p 4A MT 21 AT 310 40p All displays 14 pin D.LL. packages. CWO to CHIMNEY MOUNTING ARRAYS c/w

2A  MT 3 AT 223 30p JA MT 51 AT 4-81 42p
50 volta, All tapped at 0-19-25-33-40-30V

500 mA MT 102 AT: 1-45 24p 3A MT 105 AT 891 41p

1A MT 103 AT 2:00 32p 4A MT 106 AT §5:08 41p

2A  MT 104 AT 310 32p 6A MT 107 AT 7-47 50p
60 Volts. All tapped at 0-24-30-40-48-60V

500 mA MT 124 AT} 1-46 21p 2A MT 127 AT 316 41p

1A MT 126 AT 2:24 28p 3A MT 125 AT 4:59 41p

CALCULATOR

MAST AND LASHING KIT. 7 element £4.
11 element £4.50, 14 element £4.75. I8
BYlUUD LT
ELECTRONICS
181 EBBERNS RDAD, HEMEL HEMPSTEAD, HERTS.

U.H.F. TV AERIALS

MAST MOUNTING arrays only 7 element
£2:25. || element £2.75. 14 element £3.25.
18 element £3.75. Complete assembly ine
structions with every aerial. LOW LOSS
coaxial cable 9p yd.

KING TELEBOOSTERS from £3-75. LABGEAR
all band V.H.F.—U.H.F.—F.M. radio mains

operated pre-amps £7- 50. State clearly channel
number required on all orders. P, & P. on all

AngUTO-WOUND RANGE

Power  Windi tapped at Ref. No. Price P. & P.
output

20 VA 0-115-210-240 MT 113 CT :‘1)'?: :ligp

70 VA MT 64 AT g P

150 VA 0-113-2 MT 4 AT #2156 3lp NEW
200 VA MT 65 AT £8:06 32p
400 V. Output af 50 HZ. Ref. IT3 AT Price P. & P.
C-D Ignltion system by R. M. Marston 2228 29p 15

Eeq.
EQUIPMENT RANGE plus 25 25°

Hec. Ou(pnt (r.m.8.) Ref. No. PriceP. & P. 5 g: ck‘ng
3-0-3 200 mA MT 208 CS'? 2089 8p
9-0-9 \ B 100 mA MT 13C8°*t 2091 8p
12-0-12 30 mA MT 210 C8*t 2091 S8p
20-0-20 30 mA MT 211 C8*t 2091 8p PRINTED CIRCUIT - TESTED
0-20% 2 300x2 MT 214 CT*$ 2121 1l4p
0-8-9x2 500 mA x2 MT 207 CT*; 2148 20p
0-15-20x2 500 mAx2 MT 205 AT*$ 2212 29p

0-15-27% 2 600 mA x2 MT 203 AT* 2245 29p
0-16-27x2 1A MT 204 AT* 2342 3Qp

10-12-0-12-20 400 mA (d.c.) MT 221 AT*

AT indicates open universal fixing with tags; CT is
open U-clamp fixing with tags; CS is open U-clamp 0-1%,.
Axing with P.C. spiils: *with interwinding screen; t un-
tapped 240V Primary: { Primary tapped at 210-240V;
other Primaries tapped at 200-220-240V.

Over 200 types in stock through agents or direct, Send for

15 ¢s-19000 cs,

DOUGLAS ELECTRONICS INDUSTRIES LTD.
{Dept. MO. 54), Thames Street. LOUTH, Lincs.

‘H‘ " BBC (band l) Wall S/D £2. LOFT inverted
m“‘. ‘T’ £1-25. TERNAL ‘H' array only £3.

7 TRANSISTORS - GUARANTEED

DESIGN BUILT - INSTRUCTIONS
A great new |5 watt Hi-Fi amplifier is now available
at the tow cost of £3:75. Just look at the specifi-|
cation—Power |5 Watts R.M.S. Frequency response}
4 I1dB at all powers,
noise ratio better than —70 dB, Harmonic distortion
Input sensitivity 750 mv into 2k. These
factors make the H. Electronics Hi-Fi amplifier the
best at its price—order now

e [HELECTRONICS.
105,Grange Road, London. S.E.25

aecrials 50p accs. |5p. C.W.0. min, C.O.D
charge 25p.

BBC-iTV-FM AERIALS

ITV (band 1) 5 elemenz loft array £2.50.
OMBINED BBC- ITV left
£3. AND

b+ WAL
CHIMNEY UNITS ALSO AVAILABLE
Pre-amps from £3.75.
COMBINED U.HF.-V.H.F, aerials | +5+9£4
| +5+14 £4-50. 147 +14 £€5. F.M. RADIO
toft §/D £1. 3 element £3-25. 4 element £3-50.
Standard coaxial plugs 9p. Coaxial cable 5p yd.
Qutlet box 30p P. & P. all aerials 50p, accs. 30p.

. C.O.D. charge 25p. Send 5p for

fully |I|ustrated lists.

LERS WELCOMED

OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-4I Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884

7 elsement £3,

Signal to

May we draw
your attenlion

It's {ate at night but that doesn’'t stop our young electronics enthu-
siast from ordering some Components. He just dialled 01-648 8422
and telephoned his requirements, knowing that our Answering
Machine will store his message ready for us to deal with next
morning. As a member of our Credit Account Service he is
well aware of the advantages it brings him. He has, for instance,
a free supply of our pre-paid envelopes and order forms, for use

POST THIS
COUPON
with your
cheque or | aqgress
postal order

for 70p | l

~———g—— HOME RADIO (COMPONENTS) LTD., Dept.PE-
234-240 London Road, Mitcham, Surrey CR4 3HD.
—r ¥ 5 rF & 3 B & _F _§ _§ ¥ ]

684

simplest way
of ordering goods

from

HOME RADIO “0r”

240 London Road, Mitcham. CR4 3HD Tel: 01-648 8422

when it suits him better to write his requirements rather than
phone them. This alone saves him quite a bit. Not to mention
his time spent in buying stamps and envelopes!

We have over 300 customers in our Credit Account Service,
some sending us several orders a week, others just a few a year;
but they a/l appreciate the fact that after being in the service for
12 months we send them updated Catalogues and Price Lists
free of charge.

Now—if you have not already got a copy of our Components
Catalogue send the coupon with a cheque or P.O. for 70p. More
than 8,000 items clearly listed, over 1,500 of them illustrated. More-
over, with the catalogue you get 10 vouchers, each worth 5p when
used as instructed.

If you cail at our shop (open 9 to 5-30 Monday to Saturday, except
Wednesday 9 to 1) you can buy the catalogue for 50p, thus saving
the 20p packing and postage. Details and entry forms for our
Credit Account Service are included in each catalogue. Send
today.

The price of 70p applues only to catalogues purchased
by customers in the UK and to BFPO addresses.
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nis month, full constructional details and the
setting up procedures for the Callercord are given.

BOARD CONSTRUCTION

Construction of the circuits is carried out on three
Veroboards. The control circuitry is on one 01
matrix pitch (Fig. 4) and the relays on another
(Fig. 5). Most of the power supply components are
on 0-15 pitch board (Fig. 6) though it will be seen
that the stabilising circuit is on the relay board as
this was a later addition. The component layout on
the boards is not critical and will depend on the size
of the components used, though space should be left
to allow for mounting. An aluminium sub-frame was
used on the prototype for this purpose, but this can
be dispensed with providing stand-off bushes are
used with the board mounting screws.

After completion, bolt the three Veroboards and
the five sockets to the metal framework, and solder
on interconnecting wires, keeping these as short as
possible.

MODIFICATION OF THE RECORDERS

To modify the tape recorders, remove both tape
chassis from their casings, disconnect the batteries
and battery housings and cut away the green wires,
all of which are no longer needed. Cut away the
blue wire from each amplifier panel, but leave con-
nected to the motor. Disconnect the loudspeaker of
one (Tape Recorder 1), but leave the speaker leads
connected to the amplifier. Disconnect the micro-
phone from the recorder to be used as Tape
Recorder 2 by cutting through its lead about half
way along.

Take one tape chassis and remove the rewind
spool spindle, and the motor, complete with bracket.

Practical Electronics  August 1972

The completed Callercord showing the two
Parrot recorders in position. These are simply
supported on angle strips. Note the siting of
the neon display panel and call counter which
occupy the space normally taken by the micro-
phones
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interwiring details of control circuit board
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PIP GENERATOR
BOARD ‘

SOLENOID (X[)

The motor bracket has two curved tags that cause
the motor to rock when the functions switch is
turned; straighten these tags and drill a small hole
in the end of each one, and bend them downwards
so that when the motor is remounted they will pro-
trude below the chassis.

Drill holes in the chassis to bolt on the solenoid,
remount the motor, and bolt the pivot plate to the
motor bracket as shown in the photograph and
reconnect the rewind spindle. Connect the solenoid
extension bar to the small right-angled bracket,
loosely bolt this to the pivot plate and hook on
a 2in soring, one end going over the bolt that con-
nects the pivot plate to the solenoid bar bracket, the
other end going across the extended bar connected to
the functions switch.

Adjust the position of the solenoid bar bracket so
that when the solenoid is on, the motor will drive
the tape forwards, and when off will allow the spring

Practical Electronics  August 1972

Underside of Tape Recorder chassis showing Pip
Generator board and motor rocking solenoid in
position. The inset shows how the solenoid
extension bar connects to the pivot plate which
itself connects to the motor bracket tags. Both
the bar and plate are made from 18 s.w.g.
aluminium

to pull the motor back to the rewind position. Fine
adjustment is best done with the chassis the correct
way up. The bolts at all moving points should be
left slightly slack to permit easy movement, using
two nuts and a crinkle washer to hold the plates in
adjustment.

Return both chassis to their casings, making sure
that all leads project below the chassis without
interfering with any mechanical function, and solder
the leads to Veroboard strips, glued onto the chassis
of the tape recorders. Connect colour coded exten-
sion leads to the strips, twist together, and terminate
on an 8-way connector plug. This is done for both
recorders.

PLUG CONNECTIONS

Mount the monostable timing resistors directly
onto the switch tags and bring the twisted leads to
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an 8-way plug. Connection between the two parts
of the Callercord is made via an octal plug and
socket, the socket being mounted on the casing con-
taining the control circuits, and the extension speaker
leads from this octal socket are also brought to the
third 8-way plug. All leads to LS! should be
screened.

Twisted leads from the transformer secondary
winding, speed control switch and counter are
brought to another 8-way plug. With the exception
of an octal plug and socket, the other interconnect-
ing sockets are Radiospares 8-way edge connector
sockets, and the 8-way plugs are cut from 0-13in
matrix Veroboard.

SETTING UP

When everything has been wired up according to
Fig. 7, check through very carefully. When satisfied,
mount everything in the chassis, but make sure that
the tape recorder chassis are electrically isolated from
the main casing. Electrical checks can now be made.

Set the timing controls to mid-position, plug the
machine into the mains and switch on. Immediately,
the solenoid bolt will shoot home, the neons will
probably all turn on, and both tape motors should
start running. After a few seconds, one or two of
the neons should go out, and in less than a minute
the machine should stop, leaving only the gate neon
(LP1) on.

Assuming that the machine does stop, check the
correct sequence of events, setting th€ machine in
motion by pressing the bell switch. The two main
timing circuits can then be calibrated by continuously
recycling the machine, each time resetting the delay
switches. Remember though that the PBM switch
(S3) should always be set for a time shorter than the
main delay, and when tapes are in use, this must
allow for the complete rewinding of the PBM tape.

USING THE MACHINE

After calibration, put a spool of tape onto each
recorder, the ends of the tapes being secured to the
take-up spools. This is best done by looping the
end of the tape around a small piece of SA flex and
sticking it with two layers of splicing tape to give
greater strength. Do not use any other type of
adhesive tape—it is not strong enough. It is also
recommended that double or triple play tape should
be used for the RCM tape, and standard play tape
be used for the PBM tape. To avoid high rewind
speeds for the PBM tape, the play-off spool should
only be about one third to a half full.

Set Tape Recorder | function switch to *“Record”
and set the volume control to about half way. Set
the PBM timing switch to give a time longer than
the message length, press the bell switch, and when
ready. speak into the microphone. As soon as the
tape switches into reverse, set the functions switch to
“Playback™ otherwise the message will be erased.
When the machine has cycled and stopped, set its
time on the PBM timing controls and switch Tape
Recorder 2 to “Record™ with the volume set about
half way and the speed control switch to “Slow”.
The Callercord is now ready for use.

For playing back messages from callers, set Tape
Recorder 2 to “Rewind”, the speed control to “Fast”,
and the main timing control to “Open”. The
machine will start automatically, and after playing

Practical Electronics  August 1972

Interior layout of Callercord chassis.
recorders are mounted on the angle strips fixed
to the chassis sides. For convenience, the sub-
frame for the Veroboards and sockets can be

The tape

dispensed with and these items connected
directly to the chassis using suitable insulation
bushes

back the PBM will rewind Tape Recorder 2. The
motor of this will now remain on indefinitely with
the “Open” setting. When it has rewound, switch
the Recorder to “Playback™, and put the speed con-
trol on “Slow”. The RCM will now play back
through the speaker.

After again rewinding, switch the timing control
to its original setting, and when the machine has
stopped, reset the function switch to “Record™.
Everything is again ready for the next caller. The
best settings for the main timing control and the
volume controls will eventually become obvious.

PIP GENERATOR

In practise, trouble was experienced with the effec-
tive timing of the PBM. The motors of the decks
are non-synchronous and their speed varies with
ambient temperature. If the room in which the
machine is to be used is kept at a fairly constant
temperature, this will not matter, but if not, then the
PBM could cut out a couple of seconds too early
or too late, depending on which way the temperature
has changed. This can be compensated for by one
of two ways.
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CALLERCORD INTERWIRING
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Fig. 8. Circuit diagram of "pip” generator. No
assembly details are given of this as layout is
not important

Recorder 2 could be made to start at the same
time as Recorder 1, but this would result in exces-
sive use of tape. A better answer is to wire in a
small additional circuit. This consists of a “pip”
generator that allows a series of pips to be switched
in and recorded at end of the PBM with the instruc-
tion to the caller that he should start speaking only
when he hears the pips stop, this only taking place
when the machine switches over to Recorder 2. In
use, the switch-over point would be timed to occur
approximately 2 or 3 seconds after the end of the
PBM speech to allow for early cut out, and the
pips would last for 5 or 6 seconds to allow for late
, cut out.

The circuit takes the form of two astable multi-
vibrator circuits coupled together—TR26/27 and
TR29/30. Astable TR26/27 oscillates at only a few
cycles per second, while TR29/30 runs at only a few
thousand. The emitters of TR29/30 are taken to the
collector of TR28 which has its emitter on the —3-3V
line and its base is connected to the output of
TR27. Thus TR28 switches the power to TR29/30 on
and off in sympathy with the output of TR27, so
giving an output from TR30 that sounds similar to
the STD pips from a call-box telephone. Fig. 8
shows the circuit and its simple connections. *

pre——— ] R ——

An index for Volume Seven (January 1971 to December
1971) is now available price 10p inclusive of postage.

pr——G N NIRRT

Binders for P.E., with a special pocket for storing booklets
and data sheets, are available price £1, including postage and
packing. State Volume Number required.

Orders for Indexes and Binders shouid be addressed to
Binding Dept., {PC Magazines Ltd., 68, Great Queen Street,
London, W.C.2.
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BOOK
REVIEWS

BASIC ELECTRONICS COURSE

By Norman H. Crowhurst
Published by Tab Books
368 pages, 8fin Xx 5%in. Price $5-95 paperback

ASIC electronics is, in fact, not the subject of this

book. The word *“basic” in the title refers to the
course rather than the electronics. The fundamentals
of electronics such as the nature of the electron are
not covered at all.

This book takes an attitude well biased towards
the engineering side of electronics rather than the
science in that it provides practical rather than
theoretical information. The reader is not bogged
down with theory which, though it may be interest-
ing in itself, does not really help the newcomer to
electronics obtain a grasp of the significance 8f a
particular component in the circuit situation.

Kirchoff's Laws and Thevenin's Theorem which
are “extremely useful aids to circuit analysis but
which are usually neglected in first course books are
well explained. Magnetism and electromagnetism are
comprehensively dealt with as are diodes, and tran-
sistors in both linear and switching applications.

Each chapter is rounded off with a set of questions,
half of which are supplied with answers.

The book is easy to read and its thoroughly prac-
tical approach makes it a worthwhile introductory
volume for students or technicians.

S.R.L.

INTEGRATED CIRCUIT POCKET BOOK
By R. G. Hibberd, B.Sc., C.Eng.

Published by Newnes-Butterworths
274 pages, 7in X 5iin. Price £2:50

IF YyoU want to know about integrated circuits,
either digital or linear, then you would be well
advised to get this book. Several books in the past
have treated integrated circuits as an adjunct to
general electronics theory. Now, at last, the subject
is recognised in book form as a modern form of
practical electronics that is now well passed the child-
hood stage.

To trainees and students, it seems best to jump
straight into i.c. techniques, sinte here is the natural
extension to transistor technology. How the inte-
grated circuit is built up from basic silicon slices to
complex circuits, requiring the utmost attention to
electrical and physical parameters, makes interesting
reading. The angle of approach is essentially indus-
trial, since it is in industrial equipment that the
greatest economies and task functions are needed.

The range of i.c. classes described is wide, but let
it not be assumed that the full circuit descriptions
are given—only the functions from a systems point
of view. Of course, some previous electronics theory
is required, although a glossary is provided in the
appendix.

M.A.C.
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Sinclair Project 60
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(A.F.U)

The value of an efficient filtering system cannot be over emphasized in
these days of very high quality reproduction since there are so often
occasions where its use can mean the difference between comfortable and
uncomfortable listening. On the low pass side the Sinclair A.F.U. will
effectively reduce hiss from radio or tape, cut out heterodyne whistles on
A.M. reception, greatly reduce record surface noise and other imperfec-
tions ; on the high-pass side it will cut out motor rumble and other spurious
low frequency intrusion. The unit is for use between pre-amp (including
tape pre-amps) and power amplifiers, and operates in two sections, both
stereo. The cut-off frequencies are continuously variable, and since at-
tenuation in the rejection band is rapid (12dB/octave) there is less loss of
the wanted signal than has previously been possible. Amplitude and phase
distortion are negligible. The A.F.U. is as easy to mount as the stereo 60
pre-amp/control unit which it matches in styling, along with the Stereo
FM Tuner.

Integrated circuit
Su per IC-1 2 high fidelity amplifier

sistor circuit contained within a 16 lead DIL
package, and the finned heat sink is sufficient for
all requirements. The Super 1C.12 is compatible
with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak). 6-80Q. Frequency Response: 5Hz
t0100KHz + 1dB. Total Harmonic Distortion:
Less than 1%. (Typical 0-1%) at all output
powers and frequencies in the audio band (28V)
Load Impedance: 3 to 15 ohms. Input Im-

Filter
Unit

Project 605

Having introduced Integrated Circuits to hi-fi
constructors with the 1C.10. the first time an IC
had ever been made available for such purposes,
we have followed it with an even more efficient
version, the Super1C.12, a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up, F.M. radto or small P.A. set up. etc
The free 40 page manual supplied, details many
other applications which this remarkable IC.
make possible. It is the equivalent of a 22 tran-

pedance: 250 Kohms nominal. Power Gain:
90dB (1.000,000.000 times) after feedback.
Supply Voltage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22x45x 28mm in-
cluding pins and heat sink

Manual available separately 15p post free.

With FREE printed circuit
board and 40 page manual

£2.98 Post free

Buiit and tested
post free

£5.98

SPECIFICATIONS

The A.F.U. employs two Sallen and Key type
active filter stages. one rumble (high pass)
and one scratch (low pass). The two stages
use complementary transistors to minimise
distortion,

Supply voltage: 15 to 35 volts. Current
3mA maxtmum,

Gain at 1kHz: Filters flat 0.98 (—0.2 dB)
HF cut off: (—3dB) varnable from 28 kHz
to 5 kHzat 12 dB/octave.

LF cut off: (—3dB) variable from 25Hz to
100Hz at 12dB/octave.

Distortion: at 1kHz (35 volt supply)
0.02% atrated output.

Silda‘r 4
W
R\

The easy way ‘

See

3

to buy and 4
build i
Project 60

Project 605 is one pack containing: one PZ5
two Z30's. one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed togsther with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules
Thus all soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting

Complete Project 605 pack with

comprehensive manual, post free £2 9 . 9 5
Everything you need to assemble a superb 30
watt high fidelity sterec amplifier without having
1o soider.

Sinclalr Radionics Ltd, London Road, St. lves,
Huntingdonshire PE17 4HJ. Tel: St. lves 64311

sirnci=ir-
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delity modules

the world’s most advanced high f

Z a 3 0 & Z - 5 0 powe r a m p I ifi e rs Buil, tested and guaranteed with circusts and instructions manual, 2.30 £4.48 Z.50 £5.48

The Z.30 anc Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur-
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8Q2)
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 are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may
be used in a far wider range of applications.

SPECIFICATIONS (Z.50 units are intarchangeable with Z.30s in all applications).— Power Qutputs:
Z.30 15 watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts.

Z.60 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 300,000Hz+1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8Q). For speakers from 310 15
ohms impedance. Size: 14 x80 x 57mm.

Stereo 60 Pre-amp/control unit gunt ested andgueranices. £9.98

Designed specifically for use on Project 60 systems. the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout. a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by

[ = i - - - -
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly e e om0l 14 uy 0
easy to mount. “.‘ 4 -} 0 o 0

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. p.u. 3mV: correct to R.LAA. curve
+41dB :20 to 25,000 Hz. Ceramic p.u. — up to 3mV ' Aux — up to 3mV. Output: 250mV. Signal to noise ratio:
better than 704B. Channel matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz " BASS
+121t0—12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm.

Project 60 Stereo F.M. Tuner Buit and tested, Posttiee. .25

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M tuner with fan-
tastically good results. Other advanced features include varicap diode tuning, printed circuit coils, an
I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we el

know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal
is tuned in. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS—Number of transistors: 16 plus 20 in |.C. Tuning range: 87.5 to 108MHz. Sensitivity:
7uV for lock-in over full deviation Squelch level: Typically 20pV. Signal to noise ratio: >65dB. Audio
frequancy response: 10Hz — 15KHz (4-1dB). Total harmonic distortion: 0.15% for 30% modulation.
Stereo decoder operating lavel: 21V. Cross talk: 40dB. Qutput voltage: 2 x 150mV R.M.S maximum
Operating voltage: 25-30VDC. Indicators: Stereo on : tuning. Size:93 x40 x207mm.

Power Supply Units

Designed specifically for use with the Project 60 PZ.5 30 volts unstabilised £4.98
system of your choice. Use PZ.5 for normal Z.30 PZ.6 35 volrs stabilised  £7.98 %
assemblies and PZ.6 or PZ.8 where a stabilised supply PZ.8 45 volts stabilised

A R (less mains transformer) £7.98
is essential. PZ.8 mainstransformer  £5.98

Typical Project 60 applications

System The Unitstouse together with Units cost

Simple battery Z.30 Crystal P.U., 12V battery £4.48

record player volume control, etc. Guara ntee

Mains powered record Z2.30,P2.5 Crystal or ceramic P.U.  £9.46 If, wathin 3 months of purchasing any product direct from

player volume control, etc Sinclair Radionics Ltd.. you are dissatisfied with 1t your

: . money will be refunded at once. Many Sinclair appointed

12W. RMS continuous 2x2.30s, Stereo  Crystal, ceramic or mag. £23.90 gtoclkn_st;algp o_fferlfhés same guarantee In co-operation with
: - . inclair Radionics Lid.

sine wave atsreo amp.for  60;PZ.6 P.U.F.M Tuner etc. Each Project 60 module 1s tested before feaving our factory

average needs and is guaranteed to work perfectly. Should any defect anse

25W. RMS continuous 2x2.30s, Stereo  High quality ceramicor ~ £26.90 e e e X
A R . . u 1thi yeal rom € Qate

sine wave s;grgo amp.ﬁ . 60;PZ.6 1r_nagne1t_lc PLEJ) FI;M. of purchase. Qutside this period of guarantee a small charge

using low efficiency (hig uner, Tape Deck. etc. (typscally £1.00) will be made. No charge i1s made for

performance) speakers postage by surface mail. Air Mail 1s charged at cost.

80W. (3ohms) RMS 2x2.508, Stereo  Asabove £34.88

continuous sine wave de 60; PZ.8, mains
luxe stereo amplifier. (6OW. transformer
RMSinto 8 ohms)

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ

. Please send
Indoor P.A Z.50, PZ.8, mains Mic., guitar, speakers. £19.43 Tenclose cashjcheaus]money order,
transformer etc., controls
- Name
F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required.
Address PEST2

sircl=ir-
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CRESCE

NI RADIO LD

MAIL ORDER

[1 & 40 MAYES ROAD, LONDON N22 6T sas 3206

EA1000 3 WATT AUDIO AMPLIFI

An Audio Amplifier designed around the

TAA621 Linear 1.C.:

Bupply Voltage 9-24V per  sec.
Speaker Imp. 8-16 ohm

Frequency H0Hz-25kHz

Overall 8ize . 2inx 3in X }in

Ideal Amplifier for rmhu.«,.recur(l
stereo units, etc.

Full technical data and diagrams with each
module. All guaranteed and a bargain at

Another
cent, !

players,

£2-63

+op P &P

1 MINI STROBE

variable from

a.c. mains 220V-250V.
Housed in its small attractive
fibreglass case (size approx
6in X 4in X 4in high).
for Discos. Experimental Work.
many other uses.

Bargain from Cres-
joule output, speed f

2-10  flashes Il
and powered from

Makes an ideal Btrohe Unit
Photography and piegse include

£16°50 s 3y v o v, 3B 4T per

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

74 Series 1.C.5. DIGITAL CLOCK KIT
7400 .. 15p

5)
7401 18p 24-hr. Nixie dig. clock kit.
7402 16p Wesupply: a complete set
. 7410 16p - » o of components; a complete
7430 15p set of easy to follow
| / 7441 87p instructions: printed circuits made to
o 7473 37p make construction ax simple as possible;
7474 37p a cabinet and front panel to give a
7490 e7p professional finish. All for the price of

the components. £22-50 + J0p P. & P
Please send 8.A.E. if you require more
information.

HIGH QUALITY IMPORTED HEADPHONES

MINI LOUDSPEAKERS
. . 5o0p

) 1,000 O per phone .. . 95p TTC 2}in 8 ohm ) .
2,000 2 perphone .. .. £1-05 G1105 2iin 40 ohm 50p
e inel 5 P
ETTES | EMI LOUDSPEAKER 450 | st BT 14 2 _|aargge o e poen
CRESC CASS -
ESCENT CASSETTES | X S~ i & twc v | BRIGHTNESS CONTROL [ INTEGRATED CIRCUIT SOCKETS
Best quality LOW  NOISE { tweeters and cross-over. All wired | Full control over 300 watts of A niust for the experi- 2N3055
Cassettcs, camplete in stundard § and ready for use. This ever- lincandescent lighting. Thyristor ) tenter interested in Popular power transistor now at
storage case. Please note our | popular 450 in 3-8-13 ohm imp. light dimnier mounted on a stand- | I.C.s. L4 pin, 20p e“h‘; . 50
new low price. £3-25 plue38p 1. & b, each, | A7 switch block ready to fit into a B i 0 geeh four low price = each.
50 28p o {MK,Box. Enjoy the pleasure of e e ockety, | Please include 3p P. & P.
O sy PRINTED CIRCUIT KIT | [[ | baving the precice f
GED D Ererything for” producing your| |, @) e rot l CRESCENT 100W STEREO
Please Include 5p P. & P. own Printed  Circuits.  £1.40, Our Price £2.75}A new style 100 watt per channel
Plus30p P & P plus 8p P. & P. each | Steree - Al loud er
|B4°K05 NK2 CALIBRATED KNOB - systems, 8-15 o_hm are suitable. This X
0-10 calibrated plastic knot ~ TRI-VOLT BATTERY ] amplifier is designed for the D.J. and e e
Bridge Rectifier (Texus). ith ) § ';“4 ptms ‘c k':o’ Al » ELIMINATOR group who must have good looking and
Plastic encapsulated 50V ; ’ ety lsr..;eﬁr e ‘qk;'t‘ Enables v -ork |Ieliable equipment. A bargain at £62.
at 44. Approx. size 1jin - 1jin ia. Bomm. Oar peice $0p enables you to work I We also have a 110no 100 watt at ¢42. Please include £1 P. & P. and
{in. Our Price 80p each. cach plus 2p P. & P. Radio, Amplifier or |INPUrance. 1f you require more information please send 8.A.E.
Casgette, etc., from

PSYCHEDELIC LIGHT CONTROL UNIT

Three Channel: Bass—Middle—Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminais of an
amplifier, and connect three 250V up to
500W lamps to the output terminals
7 of the unit, and you produce a fascinating

ADD LUXURY TO YOUR CAR

WITH A MOTOR DRIVEN

CAR AERIAL

8pec.: o Section
Extended Length 100cm
Length under Fender 40cn
Cable Length 120cm

thea.c. mains through this compact
Eliminator. Just by moving a
plug you can select the voltage vou
require, 6, 7! or 9 volt. Thia
means all your transistor power
pack applications can be handled
by this one unit. Approx. size

O ==

BARGAIN 8.C.R.
Tested Thyristor.

q A A 400V, 3amp. 2 24i d}in. i A
iupplle«l complete with lemg' ) 45p each.mp ‘235;5 p]lll'!" lOp‘II;‘. &Ou': I‘rl':: sound-light display. (All guaranteed)
et ;"‘?‘i‘mh £5.50 ;’,‘“; g 5 for £2. model  suitably wired for the £18-50 plus38p P. & P.
‘ . . B op P& b Philips Cuasette #8 plus 10p P. & P. {If you require more information pleage send 8.A.E.

NEW COMPONENTS

Post and Package free for orders over £1-50. Include 10p
P.P. for each single pack under £1-50.

200 Mixed Resistors, all types, 50p.

100 Mixed Modern and Miniature Resistors, 50p.

10mF 64V Electrolytic Caps, 5 for 25p; 12 for 50p.
640mF 16V Electrolytic Caps, 3 for 30p; 7 for 60p.
100 New Mixed Caps, 60p.

10mF 63V Wima non-Electrolytic, 15p each.

TRANSISTORS

Any 6 of the following 50p or 10p each. OC71, BFY50,
2N3702, CV8615 (BSY95A), NTGS8SS.

THIS MONTH'S HI-FI BARGAINS

Quadraphonic cartridge player with slider controis
plus 4 speakers. Cartridges available. List on applica-
tion, our price £100.

GAR SP27 Mk.3 £11.00; SONOTONE 9TAHCD £210;
GOLDRING G800 £865; GOLDRING G850 £570;
GOLDRING G101/PT/T UNIT £22:50.

ALL ABOVE POST FREE.

EX COMPUTER CIRCUIT BOARDS
10 Boards 50p, P. & P. 8p.

25 Boards £1, P. & P. 18p.

2 Boards with 2 Power Transistors, i.e. 4 x OC28 type, 50p,
P. & P. 7p.

LAWBAK ELECTRONICS
18 High Road, Swaythling, SOUTHAMPTON
Tel.: SOUTHAMPTON 58479
All callers welcome. Hi-Fi and component specialists;
J.V.C. Nivico, Sharp, Sanyo, Philips, Marconiphone,
Teleton, Wharfedale, Goodmans, Eagle, Leak, Grundig,
Sansui, Skandia, etc., etc.
NO HALF DAY CLOSING.

Four channel specialists. Creditterms and discounts available.

EDGWARE ELECTRONICS

CENTRE
194 EDGWARE ROAD, LONDON, W.2
Phone 01-723 (465

EEC Product AC/DC Converter
Input 240 volts. Output 3V, 4-5V, &V, 7.5V, 9V,
12V d.c. Current 500mA.

Price £4-47 postage paid

EEC Car Adaptor
Input 12 voits. Output 6V, 7-5V, 9V.
Price £5-10 postage paid

MD 800 Sound Headphones with volume control £3-90
Garrard 2025 with plinth cover and cartridge £12-30
Shira Car Radio MW/LW—

Manual £8-50

Twin Speaker £8-95

Push Button £10-45
Plinth and Cover suitable for Garrard SP25, £3-25
Headphones DHO25, £2-25
Siran Battery Chargers 6V and 12V, £2-85
Please send 25p for postage and packing

Quality Cassettes at cheapest prices
Cé60 35p plus 5p P. & P.

C90 47p plus 5p P. & P.

C120 60p plus 5p P. & P.

Mixed packet of resistors

25p postage paid

Pocket Transistor Radio AM with Battery, Magnetic
Earphone and Carrying Case £1-95 postage paid
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0.260V

All Types

from § to 30 amp from stock,

SHROUDED TYPE

i amp, £7-:00 20 amp, £49-00
2-5 amp, £8.05 15 amp, £58-00
5amp, £11.75 37.5 amp, £82-00
10 amp, £22.50 50 amp, £98.00
15 amp, £25-00 -

{Panel Mounting) { amp, £4-75. OPEN TYPE
{ amp, £7-00. 2} amp, £8-05. All carriage paid.

L.T. TRANSFORMERS

AH primaries 220-240V
e No Sec. Taps
30 32,34, 36V at SA -
30, 40, 50V at 5A .
10, 17, 18V at 10A

25 amp

Price Carr.
£4.68

17, 18, 20V at 20A
6, 12, 20V at 20A
24V at 10A
4, 6, 24, 32V at 12A .
9, 6 and 12V at 10A

220/240 VOLT A.C.
CENTRIFUGAL
FAN/BLOWER

Smooth, balanced running unit, Twe <
pole shaded poie Mycalex motor
gives approximately 90 cubic ft./min.
but draws only 240mA on run. Weight 24lb.
Case dia. 3-lin, width (case only) 3-125in, width
overall (inc. motor) 5:25in, aperture 3:125in x
1-8Sin. Price only £2.95. P. & P. 25p.

12 VOLT D.C. MOTOR

DNO LW — o
o
<
<
»
H
»
°
>

Powerful | amp. REVERSIBLE
motor. Speed 3,750 r.p.m. &
complete with external gear train

(removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: 4tin
x24india. Either type price 95p inc. post.

230V/240V COMPACT _t
SYNCHRONOUS GEARED MOTORS || ¥/ 3!
o

Manufactured by either Sangamo, 9
Haydon or Smith. Built-in gearbox.

| r.p.m. cw. | r.p.h. ajew. 6 r.p.h. cw.
60 r.p.m. cw. 2 r.p.h. cw. 20 r.p.h. cw.
3r.p.h. afew. 30 r.p.h. cw.

cw. = clockwise rotation;

ajew. = Annclockwnse
price. All at 75p incl. P. & P.

CONSTANT_ SPEED. PRECISION -
MADE 6 VOLT D.C. GOVERNED
MOTOR

Seven pole armature, ballrace bearing.
2,750 r.p.m. Length 2}, Dia. }, Shaft
length &, Shaft dia. 5/64. No load 40 mA.
Normal load 350 mA. 1deal for portable
recorders, etc., etc. Price £1-25P. & P. 10p.

PARYVYALUX TYPES DI9 1)0/250 YOLT A.C.
REVERSIBLE GEARED MOTORS

30 r.p.m. 40 Ib. ins.
Position of drive spindle
adjustable to 3 dnﬂeren(
angles. Mount
substantial cast alum-
inium base. Ex-equip-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
maker's price. £6-30. P. &
P. 50p.

Fraction of makers’

230V A.C. SOLENOID

Extremely powerful with approx.

141b pull, lin travel. Fitted with (A
mounting feer. Size: 4in long,
%ii; Pwide. 3in high. €200 incl.

230-250 VOLT A.C. SOLENOID
Manufactured by Westool Ltd. (similar in appear-
ance to above illustration}). Approx. I4ib pull.
Feet size 1}in x I*in Price 859 incl. P. & P.

18-24 VOLT D.C. SOLENO ID
Size: O.A.L. 3}in x b§tin fin. Max. push } at
1tb. approx. PRICE: 75p incl. P. & P.

STROBE! STROBE'!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250V a.c. operation.
EXPERIMENTERS’ ECONOMY KIT

Speed adjustable | to 36 Flash per sec. All electronic
components including Veroboard S5.C.R. ni-
junction Xenon Tube and instructions £6:30, plus
25p P. & P.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80f.p.s. Price £10-50. P. & P. 50p.
HY-LYGHT STROBE MK Il

Designed and produced for use in large rooms, halls
and the photographic field and utilises a silica tube,
printed circuit, also a special trigger coil. Speed
adjustable 0-30f.p.s. Light output approx. 4 joules.
£12:00. P. & P. S0p. SPECIALLY DESIGNED.
FULLY VENTILATED METAL CASE. For
industrial or Hy-Lyght. Including reflector. £4-00
P. & P. 45p. Post paid with kit.

THE <SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe. Incorporating:

@ Heavy duty power supply.

@ Variable speed from |-23 flash per sec.

@ Reactor control circuit producing an
white light.

Never before a Strobe Kit with so HIGH an output

at so LOW a price. ONLY £20 plus 75p P. & P.

ATTRACTIVE, ROBUST, FULLY VENTI-

LATED METAL CASE specially designed for the

Super Hy-Lyght Kit including reflector £7:00 P. & P.

45p.

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits.
P. & P. 13p or post paid with kits.

6 INCH COLOUR WHEEL

As used for disco lighting effects, etc. £5°75 incl.
P. & P. can be operated from our one r.p.m.
synchronous motor price 75p incl. P. & P.

INSULATION TESTERS NEW!

T LLE.E. Spec. R d |
est to pec. Rugged meta (%?_

STROBE !

intense

Price 53p,

construction, suitable for bench or

field work, constant speed clutch.

Size L.8in, W.4in, H.6in, weight 6lb.

1,000V, |, 000 megohms, £34.00 3

carriage paid J
Vv, 500 megohms, €28 incl. P. & P.

36V 30 AMP.A.C.orD.C. VARIABLE
L.T. SUPPLY UNIT

INPU
220/240V a.c.
OUTPUT
CONTINUQUSLY VARIABLE 0-36V
Fully isolated. Fitted in robust metal case with
Voltmeter, Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. £68 plus £2 P. & P.

17 WAY SELECTOR
SWITCH with RESET COIL

This fascinating electro mech-
anical device can be switched
through |7 positions, and can
be reset from any position by
energising the reset coil.
110 voit A.C. operation, or 230/240V A.C. with
’S’OO&oPhrr;,olOW resistor, or 50V D.C. Two for £I.

600 WATT DIMMER SWITCH,

o Easity fitted. Fully guaranteed by
o (k) rpakers. Will control up to 600W of all
J lights except fluorescent at mains
voltage. Complete with simple in-

Evg structions. £3 incl. P. & P.

UNISELECTOR SWITCHES
NEW 4 Bank 28 Wnyiﬂfﬂ

24V d.c. operation. £5-88, §

P. & P. 25p. 6 Bank 15 Way
24V d.c. £6-50, P. & P. 25p.
8 Bank 25 Way, 24V d.c.
operation. £7-62plus 25p. P. & P.

All Mail Orders—Callers—Ample Parking
Dept. PE8, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 58B

Phone 01-995 1560

Showroom open Mon.-Fri.

VENNER ELECTRIC TIME

SWITCH
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override

switch: ISA £3-25, 20A £3.75. P. & P. 20p.
Also available with solar dial ON dusk._
OFF dawn. Price as above.

(Mfg. by Magnetic Devices
Ltd.). ac. S5 r.p.m,
Crouzet motor. Drives
IS cams, each operating

a 10 amp c/o micro switch. Cams are individually
variable, allowing innumerable combinations. Ideally
suited, for machinery control, automation, etc. Also
in the field of entertainment, for chaser lights,
animated displays, etc. PRICE £5-75. P. & P. 25p

MOTOROLA MAC 11/6 PLASTIC
RIAC 400 PIV. 10 AMP

Now ava:lable EX STOCK. Supplied with (uII data
and applications sheet. Price £1.05. P. & 7p.
Suitable DIAC (RCA 40583) 30p each

SERVICE
TRADING CO.

Superior Quality Precision Made

NEW POWER RHEOSTATS
100 WATT. | ohm, 10A; 5 ohm,

47A; 10 ohm, :'28 ohm, IA
50 I ohm, |
250 ohm, O ohm, 04SA I kQ, 280 mA;

A'SOO
15 k0, 230mA; 2.5 kO, 2A J!kn SkO 140mA.

Diameter B}m Shaft Ienuh fin, dia. uln All at
£1-65 each. P. & P. 7ip.

30 WATT. I/5/lOIlSISO/I00/2§O/500/I/I -5/2:5/5kQ.
All at £1-15 each. P. & P

13 WATT. |0l25/50/100/250/300/500“” 5/2:5/3-5/
5kQ0. All at 90p each.P. & P. 7}

p.
Black Silver Skirted knob calibrated in Nos. 1.9,
14in.dia brass bush. Ideal for above Rheostats, i8p ea.

RELAYS sieMeNs, PLESSEY, Etc.

MINIATURE IRELAYSI

Col. (1} 3 4
Coil ohms
Col. (2) 40 iocis 4 2;3 4
Working 600 12-24  4cfo n:'
d.c. volts 700 16-24 4M 28 63p*
Col. 3 ;00 16-24 4clo o 78p*
. o .
Eorees | 78 1EH 3ow0 T
Col. (4) 700 6-12 | ¢/o HD . 50p*
Brice 700 | 20-30  6c/o 750
1,250 24-36 4 cjo 61p*
HD = 2,500 36-45 6M 61p*
Heavy duty | 2,400 30-48 4 cjo S0p*
*Incl. Base | 9,000 40-70 2 c/o S0p*
Post paid. 15k 85-110 6M S0p*

12 VOLT D.C. RELAY (40 ohm coil
Three sets ¢/o contacts rated at 5 amps. 78p includ-
ing P.& P. (Similar to illustration below.)

'DIAMOND H ' 230 YVOLT A.C.
RELAYS (Unused)

Three sets ¢/o contacts rated at S amps.
PRICE: 50p. P. & P. 10p. (100 lots
£40 |nclud|ng P.&P)

230 VOLT A.C. RELAYS MFG. KEY SWITCH
One set c/o contacts rated at 7'5 amps. Boxed.
PRICE: 40p. P. & P. 5p. (100 lots £32 inc. P. & P.)
MINIATURE LATCHING RELAY
Manufactured by Clare-Elliott Ltd. Type F. 2 ¢/o per-
manent latching in either direction. Coit 1150 ohm,
15-30 Volt D.C. Size §~ high, " wide, i' thnck Com-
plete with 3 leads. New 7]p. incl.P.& P

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full octaves
{less sharps and flats). Fitted hardwood case.
Powered by two penlite 1§V batteries. Com-
plete set of parts mc!udln; speaker, etc.,

together with full instructions and 10 tunes.
Price £3. P. & P. 22p

G.E.C. 12 WAY |5 AMP CONNECTORS -

NEW in makers carton.

BAKELITE £€1-238 per
dor. FLEXIBLE €150 [
per doz. Post paid

(Minimum | doz).

LIGHT SOURCE AND PHOTO
CELL MOUNTING

Precision  engineered light H‘
source with adjustable lens ﬁ“E

assembly and ventilated lamp

housing, to take MBC bulb. =

Separate photo cell mounting assembly for ORPI2
or similar cell. Both units are single hole fixing.
Price per pair £2-75. P & P, 18p.

e
LIGHT SENSITIVE SWITCHES
Kit includes ORP.12 Pho(ocell Relay “ ?
Transistor Circuit.  For 6 or 12V

operauon Pri o(l 50 plus 12p P. & P

ORP. 12 and uit 6)p post paid.
220/240V A.C. MAIN MODEL

Mains transformer, rectifier, relay, | make | break
H.D. contacts. price incl. circuit £2-65. P. & P. 20p.

50 in | ELECTRONIC PROJECT KIT

50 easy to build Projects. No soldering, no
special tools required. The kit includes Speaker,
Meter, Relay, Transformer, plus a host of other
components and a S56é-page instruction leaflet.
Some examples of the 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price £7-75. P. & P. 30p.

MICRO SWITCH
5 amp c/o contacts. Fitted with
removable push button
assembly. Ex. P.O. 20 for £1 inc.
post. (Min.order 20.)

D.C. AMMETERS NEW!
1A, 5A, 15A, 20A, £1.75, incl. P. & P.
0-300V'a.c., £1-90,incl. P. & P.

Personal callers only. Open Sot.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576
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Brunel
Technical College, Bristol

Ashley Down, Bristol BS7 9BU

Department of Marine and Aero-Electronics

Marine Radio and Electronic Officers

The Department offers the following Courses:

a. For prospective Radio Officers in the Merchant Navy a Course of
two years and one term leading to the MPT General Certificate in
Radiocommunications and the DoTl Radar Maintenance Certificate.
Commences September and January.

b. For qualified Marine Radio or Electronic Officers the MNTB
Additional Certificate in Marine Electronics, in two modules of
three months each.

c. Short advanced technique Courses for serving Radio Officers.
d. MPT R/T Licences

Licensed Aircraft Radio Engineers

The Department provides a 2-year Full- time Course leading to a
career in Civil Aviation. The Course is fully approved by the
ARB so that successful students may obtain a full Category R
Licence at the end of the Course. The Department's aircraft,
workshops and laboratories cover:

121 Airborne Communication Systems
12:2 Airborne Navigation Systems
t2:3 Airborne Pulse and FM Systems

Courses are also provided for Aeronautical R/T Licences and
Category X Compass Licences.
Courses commence each September.

For further information apply to Head of Department
of Marine and Aero-Electronics, Brunel Technical
College, Ashley Down, Bristol BS7 9BU. Tel. 41241

PRINTED CIRCUIT KIT

BUILD 50 INTERESTING PROJECTS on s PRINTED CIRCUIT CHASSIS with
PARTS snd TRANSISTORS trom your SPARES BOX
CONTENTS: (1) 2 Copper Laminate Boards 4}in x 2}in. (2) 1 Board for Match-
box Radle. (3) 1 Board for Wristwatch Radlo, etc. (4) Resist. (5) Resist Bolvent.
(6) Etch {7)Cl /Dy . (8) 16-page Booklet Printed Circuits for Amateurs.
(9) 2 Miniature Radlo Dials BW/MW/LW Also free with each kit: (10) Essential
Design Data, Circults, Chassis Plans, etc. for 50 TBANB]STORIBED PROJECTS,
A very comprehensive selection of circuits to suit everyone's requirements and
constructional nb:lny. Many reeentl{ t:leveloped very efficient designa published for
the first time, including 10 new circults,

EXPERIMENTER’S

PRINTED CIRCUIT KIT
60p
Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL 15p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal 8et with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(8) Crystal Bet with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifiér.
(5) Carrler Power Conversion Recelver. (8) 8plit-Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The lmnllut 3 designs yet offered to the Home Conetructor anywhere In the World.
3 Radio Receivers based on the “Triflexon” clrcuit. Let us know
if you know of a smnller design published anywhere. (10) Postage Stamp Radio.
8lze only 1-62in X 095in X 0-25in. (11) Wristwatch Radio 1-15in x 0-80in X 0- 551n a2)
Ring Radio 0-70in X 0-70in X 0-55in. (13) Bscteril-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Recel (16) T P/P A it {16) Inter-
com. (17) 1-valve Amplifier. (18) Belhble Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Tnpnintor
Tester. (23) Human Body Radiatlon Detector. (24) Man/Woman Diacrlmmntor‘.
(25) Signal Injector. (28) Pocket T ver (Licence required). (27) Const
Volume intercom. (28) Remote Control of Models by Induction. (29) lnductlvg-l,oop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic 8witch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
““Photophone’. (37) Light-Beam Tranamitter. (38) Bilent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drili 8peed Controller. Plus 10 Photoelectric
Circuits, Simple Alarms, Long Range Alarms, Projector Modulators, ete.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send a 8.A.E. for full details and a drief description of all kils and Projecis.

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

MOTOROLA

We can now offer
Motorola IC's at Industrial

prices.

Examples 2p
MC724P 066
MC790P 1-24
MC1803L 270

a vast range of

distributor
Dala Slicels

£2012)
extra

FAIRCHILD (RTL)

1-5 6-11 124
1900 40p 87p 35p
1938 40p 87p 86p
Data shicet 124p
LINEAR
0Op. Amps. 1-11  12-24 25-00
£p £p £p
L703A 105 280 270 260
L703C  T05 077 072 087
L703C To5 002 057 052
L700C 'TO5 038 036 0481
L705C DIL 038 081 027
L710C 105 047 042 037
L710C DIL 045 040 035
L71IC  TO5 049 044 039
L71IC DIL 045 040 035
L716  TO5 187 196 170
L723C 105 075 072 060
L7390 105 — —
L741C 105 040 038 034
L741C DIL 038 080 032
LM741CNDIL 070 066  0-00
8N727001'DIL 045 040 035
RCA PLESSEY .
)
COSMOS SL403D 150
P SLoNC 200
CDAODAL  1og BLTOIC I8
CD4011AL 083 S i
CD4013AE 1.8 DATA SHEETS
CD4015AE 438 174p
OD40ITAL ;-g
D4018AE 3.
CDu20AE 550 VOSHIBA
CD4024AT.  2:98 2
11190131 ”54‘57
20 WATT AV
MULLARD  upoiar 2150
PRE-AMP
b gp  DATASTIELTS
foant o o
1 .
s L MULLARD
FOJ101 1ez; LINEAR
FOJ111 1:85 P
FCI201 180 TAA241 130
gg{{alu 2-:175* 242 4-00
0! A 263 070
FOY10! 10 203 080
300 2:00
GENERAL Py S+
ELECTRIC 350 210
£p 4 -
PA339 281 5:‘1’ 3_:‘,’
PA2UE 184
PA284 176 522 113
PA26S 198 530 495
570 2.60
700 360
SIEMENS 811 445
gp LADIOL 0974
TAALS1 o-gs TAD100 1974
TAA43D 078 TADII0 19%
SGS
TAAG01D $1-32 TAA700 £3-50

TAAG21 £2-08

TBAG51 £1-89

All TTL IC’s may be mixed to qualify
for quantity discounts.

8 Pin TO-5 1.C. Holders, £0-20
10 Pin TO-5 1.C. Holders, 20-25
13 Pln TO-5 1.C. Holders, $0.53

8 Pin Dual-in-Linc I.C. Holders, £0.20
14 Pin Dual-in-Line I.C. Holders, £0-17
16 Pin Dual-in-Line I.C. Holders, £0-20

TTL LOGICS
1-24 25-99

2 £

SN7400 0-20 0-18
8N7401  0-20 0-18
8N7402  0-20 0-18

1-24 25-99
& £p
0-20 018
0-22 0-20
0-22 0-20

SN7403
8N7404
8N7405

1-24 25-99

» 2p

SN7406  0-56 0-50
8N7407  0-56 0-50

8N7408 -22 0-20
SN7409  0-22 0-20
SN7410 0-20 0-18
SN7411  0-22 0-20
8N7412
SN7413
SN7416
SN7417

20

£ £0 <2 60 60 6D ~
SSw®

8 o]

SN7446

SNT447

8N7448

SN7449 Price to be

announced
21

0-20 0-18
0-20 0-18
0-20 0-18
0-20 0-18
0-20 0-18
0-38 0-34
0-36 0-31
0-45 0-39
0-45 0-39
0-60 0-55
0-47 0-42
0-70 0-85
1-45 1-27
1-28 1-00
1-30 1-05
1-10 1,00
2:50 2:30
0-45 0-40
12-40 11-80
4.97 440
8 0-80 0-75
8N7491  1.20 1.00
RCA
Typs  1-24 25-99
£p 2p
CA3000 1.80 1-60
CA3000V1 1-80 1-60
CA3001 2:60 2:40
CA3001V1 269 240
CA3002 1-80 1-60
CA3002v1 1-80 1-60
CA3004 1-801-80
CA3005 1-17 1-08
CA3008 280 250
CA3007 -2:68 2:34
CA3008 180160
CA3008A 296 2:64
CA3010 1-37 1-28
CA3010A 2-53 2:25
CA3011  0-74 0-65
CA3011PRE
0-74 0-85
CA3012  0-89 0-79
CA3012V1 0-89 0-79
CA3013  1-08 0-94
CA3014 1-241-10
CA3014V11-24 110
CA3015 209186
CA3016A 3-40 3-08
CA3016  2:46 219
CA3016A 378 3-33
CA3018  0-84 0-76
CA30184 1-10 099
CA3019  0-84 0-75
CA3020 1-26113
CA3020A 1-80 1-48
CA8021 1-56 1-39
CA3021V11-58 1-39
CA3022 1-30 118
CA3023 1-26 118
CA3026_ 100 0-80
CA3026PRE
1-00 0:90
CA3028A 0-74 0-856
CA3028B 1-05 0-94
CA3029 087 0-77
CA3029A 1-65 1-47
CA3030 1-87 1-28
CA3030A 2-58 225
CA3033 253225

1-25 25-99
% 2
8N7492  0-80 0-75
SN7493  0-80 0-78
SN7494  0-85 0-79
SN7405  0-85 0-79
SN7406  1.00 0-
4NT7497  6-40 5.
SN74100 1-80 1
SN74104 152 1.
SNMIO» -52 1-
; -43 0
-06 0-
‘!\'74110 -80 0-
N74111 157 1
-45 1
-92 1-
. 0-
0-

AR 1 [
-_b-g-t-c-nero»—.—»-n_-»_—;.-u-»_-._-oc_oo.oo.-.-.-»-o-ao»-b-»-a»-co
P

80
60
60
33
33
38
93
-70
-38
27
68
06 0-93
-48 0-38
52 047
82 -90 0-80
SN74128 0-80 0-70
8N74141 0-80 0-80
SN74145 0-90 0-80
SN74150 1-19 1.08
SN74151 1.18 1-00
SNT4153 118 1.00
8N74154 1.89 1.75
s‘luﬂua 55 1.35
30 1-15
30 1-15
30 1-15
-80 1.70
-60 2:50
60 2:50
.52 3.08
-46 8-90
468 3-90
25 3-72

SN74187
1408 12.82
SNT4170 4-38 3-83
SN74174 2.08 1-82
SN74175 1-44 1-26
4N74176 1.30 1.10
SN74177 1.30 1-10
SN74178 1.80 1-58
SN74179 1-80 1-55
SN74180 1.37 1.20
SN74181 5-50 4.75
SN74182 1.48 1.34
8N74190 1.95 1.78
SN74191 1-95 1.75
N74192 1.70 1.50
4193 1-70 1-50
4194 2:00 1.80
5 2-00 1.80
i 1.60 1-38
1.60 1.38
300 2:75
Ni199 3-00 275
Type 1-24 25-99
£p 2p
CA3033A 426 3-80
CA3035 -28 1-10
CA8035v1 123 1-10
6 073 0-65
CA3037 1851-47
CA3037A 2.58 828
3038  2.58 2-25
CA3038A 38-40 308
CA8039 0-84 0-78
CA3040 2-40 814
CA3041 1-08 0-97
CA3042 1:08 097
CA3043 137188
CA3044 1-201-07
CA3044v1 1-20 1-07
CA3045 1-28 1-08
CA3046 069 060
CA3047 137188
CA3047A 2:58 2:38
CA3048 204181
CA3049 160148
CA3050 1-841-84
CA3051 134190
CA3052 165 1-47
CA3053 046 0-41
CA3054 1-00 0-97
CA3056 1-69 1-51
CA3056  1-20 1-07
CA3056A 819 288
CA3059 1-85 1-46
CA3060 4-91 4-37
CA3062  2-85 287
CA3064 120107
CA3065 1-201-07
CA3066 211188
CA3087 218 184
CA3068 248 218
CA3070 170 1-81
CA3071 1-621-44
CA3072 168148
CA3075 1-181-00
CA3076 1-301-18
CA3078 819288
CA3080 0-790 0-70
CA8090Q 3-46 3-09
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BRAND NEW

LARGEST STOCKS
WIDEST RANGE > SEMICONDUCTORS & COMPONENTS S0 ARANTEED

26301 . TRANSISTORS D.C. PANEL METERS

0p, 2N 3400 48p 40811 35p BC172 15p B8W70  274p NKT238 26y MR 'ACE 81ZE 42 x 42mm. ALLPRICES FOR 1-9 PIECES.
2G302 2N34N 28}p| 40312 474p|BC175  2249)BEX 19 17»‘“”'240 274p »op"«ssfél:)]o“woi,\ nlszvli 230;:2."‘;1-75; G00uA, 81-50; 50-0-G0uA,
K ggg:}g g::,:gg;; :;:: BC1s? lgv BeX20  174p NKT2I 2;3; 21:871; 100-0-10012A, 21.75; 500-0-500u4, $1.60; Ima, £1.60;

P ‘ P BBX21  874p £1.60; 10mA, 81-80; s0maA. £1-60; 100mA, £1.80;

LI l:ﬁ’"(, 3749 40323 324p|BCISL  11piggyng 45y NKT243 O24p|14, £1.60; 54, 81-60; 10V, £1.60; 20V, £1.60; GOV, £1.60 300V,
Rk 12 IN3T0  81-88) 40324 474p | BC2I2L 13 ggyo;  q73p| NKT244 174D g1.60; 500V, £1.60.
2G374  $0p|aN3605 P m: xR NKT2S, 300
G381 2249 INSG0S  2MD|ig344  g74pBCY3Z 03 naxer 33’ NKT262  30p SUBSCRIBERS’ MAILING SERVICE

IN404 -
224p 'IN3607  224p 40347 57yp|BCY33 280’ pax 76 peip | YKT264  20p[We are pleased to announce that we can now offer a mailing

IN698 20p 2N3702 11 B
2N897 go,‘gnsms lo:':gg;g 22:9 Bg¥gg :8:|Bsxz7 £74p gﬁg;{ go’ service to our customers. For £1-00 the customer will be
2N698 28 2N3704 np|m:m ‘."' BCY39 60p BSX7¢  2Mp ypaizl  gop|supplied with a loose leaf binder and information on existing
gg;g:A }ghl :gg"loo: 10p! 40362 5.”: BCY40 50, ‘::;‘;g :;:’ NKT276  20p and new stocks as they become available. Subscribers are
2N708 1 : Naroy 1?: 40370 324p ggmj %gg BSY.I ""P NKT281 224plalso able to take advantage of attractive discounts.
9N709  62¢p|2N3708 79| 40406 574 BCyss  apyp|BSY24 1gp YKT401 ’;3;
ERIZE, B 2N3700 pp| 40407 d‘.’: BCyos  22ip BSY2S 89| nyrggy g DIODES & RECTIFIERS
e 'g\gNggl? 19, i0aT0 gsjy BCYOY  224p BBY26 P NKTd04  o2yp[1N014 7 18940 5p  BAX)3 124p  BYZ1S  28p
1 2p o BCY60  974p|BSY27 174 5 N OAS 17

i NKT405  76p|IN916 70 AALID 10p  BAX16  124p 3 1o
2INOI4 174p)2N3715  £1.23{404674  B7ip BCY70 20p | BSY28 171P NKT406 62ip|IN4007 20 AA129 10 BAY18 17§p  OA9 10p
2N916 174p)2N3716  21-301 404684 38p ! BCYTIL 28p BBY29  174D|NKT4i51 68, 2 : AAZI3 10’ y 7H 0Al0 28}
ggg;g ‘;'p‘ggggsé u'xe :8233 ngv BCY72  17}p|BSY32 25D | NKT452 ; }:;iﬁ u:m x':zr. 12;; u: 0447 8=

» ! » P|BCZI0  27ip|B8Y36  26p| 3 AAZIT 17 0470
2 - g 6 PINKT463  47}p 1844 9p  AAZIT  12{p ip A7 7
N DR mhion  dmsoo e s SEie gpllih o Sl B mhoood
IN1001 940 aa0eis  SoiD|AGIaS R i 11B8Y38  224p NKT6I3F 38}p|18120 16p  BA10Y  22}p 374p  OATS 7
aNLISL  sBp|2N3855  870p|ACIzs  0p|BDI3  agiplLovoy  BBNPINKTeTdh 30piIsial  Mp  BALO 3z e 4
aN1132 289 2N3885 p|ACILY 4 = 219 pays1  3g4p NKT677F 30p!18130 8p  BAllS 7 174p  0A8S 10p

P 2N38b5A  30p| ACLZ4  224pBDI2  80pingysy  gejp|NKTTI14 p|18131 10p  BAl4l  32)p 52ip  0A90 7
aN1302  174p|2N3866  80p|AC176 28p | BD131 5p = NKT78] m A142 0491 7
2N1303  17jp|2N3856A 36p|AC187  624p|lDi3: BSY53  37ip|NKTi81 =~ 30pi1s1zz 12  DBaldz  324p 24p ! 4
2N1804  284p 2N3858  gBp|AC188  87yp|BDYIo £1.37}|B8Yu4 40p NKT10419 30p 18920 70 BAl4  12ip 3p  0A% l"l)p
3N1305  28)p[2N3B5BA  30p|acyir  g74p BDY1] glegj|BSYa  90p|NKTIOM 874p 18032 &»  Bare 4% BN o
2N1306 8p | IN3860  274p| riwie u: Boyvir Saoetimsyis 4“, gzggg})g :g p| 18923 12p BALS4 121p 30p TIV307  60p
3N1%07  £0p|IN3BGOA 324p|ACYly  g6p|BDYIS  g175 BSY7Y » 2
2N1308  $0p|2N3860  80p|aCy2 P|BDY19 £1-973|BSYS2  52yp| NKT20330 37ip | MAINS TRANSFORMERS “VARNISHED"
2N 1309 80p|2N3866  21.50 :535? g: BDY20 n.]g: BEY% 574p|NKT80111 77{p |1 amp Charger. 8ec. 0-3-5-9-18V (P. & P. 224p.) . . 96p
2N1507 174p|2N3877 40piaCyoe 20p|BDY38  974p|BBY95A  124p|NTK80112 97§p|2 amp Charger. Bec. 0-3-3-9-18V (P. & P. 22{p.) . ag .. Bl4d
M Wi AL B el mRRGLILSSSLGLEL G B

PlACYdo 201 28| C424 Pl . amp c. - - 8
2N1632 30p |2N3900A 4 3 P BD Y62 21(C425 NKT80211 82¢p Post and packing 25p.
3N1637  30p|2N3901 e74p ACYHT  #oR|ppXEE g CdTe 200 | NKT80212 9849 6 amp (Dovglas) MT107 Sec. tappings from OV to S0V . .. £747
2N1638 274p| 2N 3903 35p ACY44 40p\BF117 4740|428 374 NKT80213 92{p| Post and packing 374p.
2N1671B 812N 3904 38p Ag]:O 52ip| BF163 874p|C744 30p NKT80214 92}p| Various other Transformers ranging from §A to 5A in stock.
INIess  akpy|2NGb0n 370 PR (TE T TN e BRIDGE RECTIFIERS

13 p| p|BF173 19 KT80216 924p
e pmmes dbibe o gean sl dplos omah o moam 810 P

p(2N4058  10p y P BF178 30p 5 0C22 50p | BC: D 10 100 87p | 4 b 0Op
2N2148  574p|2N4080  124p|AF106  dgip|BF179  30p| DI6E3  8Tip| o0y 603 |SC4ID 2110 | 8C40D 2125 F 1.4 140 57p ;4100 70p
2N2160  674p|2N4061  18yp| AF114 p|BF180  ggp|D16P4 400 6oy &0p|BC50D £1.90 SC45D 2150 | 0 0 o0 [ 4400 80p
gggi:g‘\ ‘:?p 2N4062 1849 AFLID 26p|BF181  3g4p| DATNE ;3’;, 0625 50p| 40430 gsp 8C46D néao > o, 41: 6 50  62p

p|2N4244  (74p|AF116 25p | BF184 25p 2 Of 40486 Bp 40429 /] - 6 200  80p
ggg;gg,« 27:» gg:ggs }7 p|AF117 u= llzms:. 424p gg;m gg; 0838 ﬁ; ; 40512 £1.53 , 40432 21-87 | 2 400 46p |6 400 £1.10

» 6 249 AF118 F194 17¢p 0C29 [
2N2218 £23p | 2N4287 174p| AF110 thl)g BF195 15p|GET118 20p|oC3s A : Economy Range Triscs DIACS
2N2219  23p|2N4288  17§p BF196  424p|GET119  20p|o¢ TC4/10 (Pressfit) 4 amp 100 PIV .. @5p  MPT20 ..  40p

AF124  28§p 0C36 62ip

2N2220  $6p|2N4288  174P|AF125 90p|BF197  424p| GETI20  524p|0C4) 294p TC4/20 (Pressfit) 4 amp 200 PIV .. 765p  MPT28 .. 38%p
2N2221 28p|2N4290  174p| AF126 20p|BFI98  424p|GETS73  124p|0C42 p ’rc«mo (Pressﬂt)d amp 400 PIV .. 87fp MPT32 .. 8%p

. H F224 p|GET887  20p|0C45 124p
aN2207  80p|2 AF139  87ip 5
aN236s  174p|2Ns007  Beip|AFLIS A0 BEoe  aap|oETa S| 00N I P.E. SCORPIO IGNITION SYSTEM
IS, AmpjaNscas  &7bliiio e BRal  @roEmas mipoch sl COMPLETE KIT £10°00 P. & P. 50p
aN2410 ip|2N5030  424p|AF181  €24D|BFWss  27yp yoci
3 AF23p 4% GET898  22ip OC74 324p
Qgg:gi :Z:; ggg};z gz 4 AF279 ‘7“ gfr&gg g’ MJ400 £1.07}|0C70 22tp SUB-MIN ELECTROLYTIC
2N2539  £84p|2N5175  5845|AF280  824p|BFwel  A7jp|MJ420 21124 OCT8 224p | Axial Lead 6p each
IN2640  28ip|2N5176  d6p AFZI1  3%dp BFX12  geip| MU421 211y ggg; ; D| Values (uF/V); 0-64/64; 1/40; 16, 2:5/16; 2-2/63; 4/10 4/40;
2N2813  3bp|aNoaaza  30p|ASY26  80p BFX13  gpip M40 #1080, g0 0 S D AL BEDS OID SO oo 2040, 6 o
2N2614 30p (2ZN5245 46p| ABY27 374p| BFX29 30p | MJI440 95D oca3 ”l’ 83/12:86/0 .1‘35/6-3,'.171'/1'0“{)0 RE T 30/23; 50/ /107 80/2-5
2N2646  68ip 2NG246  42ip|AsY28  27jp|BFX30  30p|MJ480 - 874p| HLIS by IR PR B TR
2N2696  824p(2N5249  67{p ABY28 27ipI BFX43  87jp|MJ481 21-25| (<130 38 P
2N2711  #6p|2N5265  £3-25| ABY36 9 BFX44  37}p| MJ490 21 P THYRISTORS MULLARD €280
2N2712  #Bp|2N5266  £2.75 MJ491  21-37;|0C140  3ip|p.\

D AS8Y50 25p | BFX68  8%4p t16¢170 30p, PIV 50 100 200 300 400 LCAPACI
2N2713  274p|2N5267 £2-62 BFX84  25p|MJ1800 £2.174| OG17 1A 25p 27ip 87ip 40p 4 M/FOI P TORS
N2 g ASY51 324 0C171 30p P ip ip 40p 47ip

714 30p|2N56305 87} BFX85  32§p MJE340 62{p 4A 40p 45p B850 -  60p 0-01,0-022, 0-033, 0-047, 3p; 0-068,
2N2865  684p 2N5306  40p/ABYS4  2Bp Brxss  28p|MYEs20  60p| 0C200  40p|7y 871p 92ip — £1.12¢ | 01,4pea
2N2004  30p|2N5307  37ip|ABYS6  324p|BFX87 27} 0C201 80D | T1c47 0-64 200 PIV < ity
2N2904A 32ip|2NS309  374p|ABZ21  dmip|BFX88 880 |MjLosas O7|OC202 78 JOC YL ot b 093" 8o cach-
: P MJE2955 3 Also 12A 100 PIV, 785p; 2N30625 47
2N2005  374p(2N6309  624p|Aui0n  £1.98|BFX89  62fp 0| 0C203 424D aN P 0-68 11
3 . 3 874 0C205 48y Bt 85D 2N4dd4 2191 P
I Lw|Neo Bl hoi  lop BEXEIS I00lwssonss snip Ocios by e
BC108 10 PIMPF102  42{p|0C207 7sp| VEROBOARD 015 01 15uF  21p
2N2B06A 274p|2Nb6356 27§ P BFY11 42ip 3 P N N 2.9, F 25
2N2007 80p | 2N5356 3g4p|BC109 109| BFY17 224p MPF103  37ip| oCcPT1 424 Matrix Matrix =TSH. P
2N2923 18p|2N6366  47{p|BC113 18p BFY1s  3gip|MPF104 8%7ip ORP12 80p | 2¢in x 3iin 17p 23p WIRE-WOUND RESISTORS
I dmaNee R, ipibevie MM Gionm gepinxan o | O e o
5 P 2N6367 574p - P{P346A 224p|33in x 31in D P 2:5 watt % (up to 2 ohms
2N2926 2NG457  874p|BCl11B 0p NKTO0013 47}p|TIP29A 80p|31in x b5in 30p 20p only), 7p.
« Green 14p| 28005 76p| BC121 20p NKT124 42ip|TIP30A og Sin x 17in (plain)  83p — ..wm 5% (up to 8:2kQ only), 9p.
+» Yellow 1£p|28020 22 BC122 20p NKTI25 27D T1p31a  62ip|Vero Pins (bag of 35), 20p. 10 watt 5% (up to 25k} only),
.. Orange 12{p(28102 50p | BC125 20p NKTI26 274p . insertion 10p.
2N3011 20p | 28103 25p | BC126 800 NKT128 74 T1[P32A n’lgg Vero cutter, 45p;: thn 5 trﬁb
P} TIP33A -08] Tools (01 and 0- 15 matrix) a D.
2N3014  82ip|28104 25p(BCiao  874p NKTI35 £74p|Ti1P3ia £8.05 POTENTIOMETERS
2N 3053 18p 28501 32yp| BC147 10p NKT137 82ip : Carbon;
2N3064  46p 28602 38p|BC148  10p NKT210  30p|T10s3  Csoo{ OPTOELECTRONICS Log. or Lin., less switch, 18p.
IN3066  62p)28503 224D | BC149 12p NKT211  80p|T1s44 1op| MINITRON 3015F 7-8EGMENT | Log. or Lin,, with switch, 26p.
ggggi :3, gﬁlgg o 7;» BCIS2 17} NKT212 309 |TI845 27| INDICATOR (SEE P.E. MARCH | Wire-wound Pots (3W). 38p.
NS 25’ N} 7.2’ 1 BCI57 2 NKT213 80D | 71846 1ip 1972) . , 12 Twin (ianged Stereo Pots, Log.
p|3N14 1P| Bo1ss 11p NKT214  224p 711847 115|GNP-7AH COLD CATHODE and Lin., 40p.
ggg;gg zv agm 7240 (BC1zg 12 NKT215  224p|TIS4s 1293 SIDE-VIEW NIXIE TI'BES 75p.
N3]  S05|3NI43  enfp|BCISO  egip 215/ NKT216  374p TISd  121b| Inc pronE (TEN A8 IN8 1) 30y | P RESETS (CARBON)
9N3391A  80p|3N162 874p BC167 H NKT217  42p|r1ag0 174 | NE (TEXAS INST.) 350 | .1 watt
aN3302  174p|R.C.A.:— BCI6SB  10p p| NKT219  30piT185) 124p 0-2 Watt el’
3N3303  16p|40050 S6p|BC168C  1lp NKT22s e7pTiss: itk RESISTORS 03 watt 2ip
2N3394  16p 40244 22ip BC169B 11 p| TI853 24p | Carbon Film
IN3402 2845 40251 $7ip|BCIsSC  l1op s|NKT225  8ip|Tis60  924p|{ watt 5%, lp. iW & jw are | SLIDER POTENTIOMETERS
IN8403  224p | 40309 32{p|BCI70  124p 474p|NKT229  80p|TI861 25p! 4 watt 59%, 1p. E24 series. SINGLE GANGED ONLY
IN3404  824p 40310 45p | BC171 15p| BSW41  42{p|NKT237  35p|TI862 270p|} watt 5%, 1ip. W, 1W,&2W | LIN: 1k, 2.3k, 20k, 25k, 100k,
Matching charge (audio transistors only), 15p extra per pair. tw M/O2° 4p. are E12 series. 250k, 1M.
¢ 1 watt 10%, 2 LOG: 5k, 10k, 25k, 100k, 500k,
Post & Packing 13p per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel £1-69 (Min.). % IP
Prices subject to alteration without prior notice. 2 watt 10%, 6p. 40p EACH.

m en or ompre! CI\SIVC rnce
i Talcts) s A. MARSHALL & SON gy 'sefor Comorenensive? MON-FRI 9-5.30
Telox 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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Practical Electronics Classified Adverlisements

RATES: 8p per word (minimum 12 words).
prepaid and addressed to Classified Advertisement Manager, " Practical Electronics” IPC MAGAZINES LTD.,

Box No. 10p extra,

Farringdon Street, London EC4A 4AD

Semi-Display £6 per single column inch.

Advertisements must be
Fleetway House,

MISCELLANEOUS
YOUNG SCIENTISTS

and not-so-young, whether beginner or
advanced — we offer a range of over 35
SUPER projects.

Have ever wanted to build A
MACHINE THAT LEARNS! Or perhaps
make a2 TEACHING DEVICE? Maybe ycu
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a
“Thing" capable of REPRODUCING
ITSELF? Whatever your electronic turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN.

GET YOUR CATALOGUE — SEND JUST

I15p NOW! (S.A.E. for details).

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

Build a PROJEGT ‘X"’

SYNTHESISER using
Dewtron* PROFESSIONAL MODULES

(*Regd. Trademark)

VOLTAGE CONTROL amplifiers,
oscillators, filters and P-H-A-S-E.

MAN-SIZED PATCHBOARD, no
cables.

CASH SAVINGS by buying sets of
modules and components.

ALLMODULESavailable separately.

Send SAE for details or I5p for full musical
catalogue.

D.E.W. Ltd., 254 Ringwood Rd., Ferndown, Dorset

GLASS FIBRE OPTIC

FLEXIBLE LIGHT PIPE, now available in any
length, 200 + glass fibres with three times
lower loss than plastic fibre. | mm dia. bundle
sheathed in P.V.

Used like wire but to convey light to remote
or inaccessible positions for inspection, panel
mdnc:tors, photo-electric and other appli-
cations, Prices per metre (U.X. post free): 0-4,
80p; 5-19, 65p; 20-99, 50p. Send S.A. " for
literature,

FIBRE OPTIC SUPPLIERS
P.0. BOX 702, LONDON WIO éSL

CLEARINQ LABORATORY, scopes, V.T.V.M’s,
V.0O.M’s, H.S. recorders, transcnptlon
turntables, electronic testmeters, calibration
unlts, P.8.U.’s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.

METER REPAIRS. Ammeters, voltmeters,
muitl-range meters, etc. Send to METER
REPAIRS, 39 Cheshollm Road, London,
N16 0Ds.

CHROMASONIC ELECTRONICS is well and
llving at 56 Fortis Green Road, London,
N10 3HN. 40-page lllustrated catalogue 20p
post free.

CIRCUIT BOARD ETCHING KITS, full
instructions, £1.25, c.w.0o. ARVIN SERVICE
COMPANY, 12 Cambridge Road, $t. Albans,
Herts.

698

COMPONENT
CATALOGUE
AND
DISCOUNT VOUCHERS
25p Post FREE (U.K.)

W.E.C. LTD.
HIGH STREET, RIPLEY, SURREY

RECORD T.V. 8OUND using our loudspeaker
isolating transformer. DProvides safe con-
nection to recorder. [nstructions included,
£1 post free. CROWBOROUGH ELEC-
TRONICS (I.15.), Eridge Road, ('rowborough,
Sussex, ,

12 VOLT
FLUORESCENT LIGHTS

{as tHlustrated)

Beat power cuts. Be independent. ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where [2v is available.
Guaranteed for six months, Ready touseat:

12ins. 8 watt £3-60 post paid
2lins. 13 watt £4-60 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE, Callers
welcome. For lists or enquiries, large s.a.e.

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.
Actually it's TWO KITS IN ONE because you 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
flexible design with quite an AMAZING RANGE—
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.
GET YOURS! SEND £5-50 NOW ($.A.E. for details)
TO: 'BOFFIN PROJECTS'

DEPT. KE2010

4 CUNLIFFE ROA

STONELEIGH, EWELL SURREY

CONSTRUCTION AIDS. Fascia panels, dials,
nameplates in etched aluminium to individual
specification. Sheet aluminium, printed cir-
cuits—drafting tapes, negatives supplied,
boards manufactured, singles or small runs.
Copper clad laminate supplied. Hardware
for constructors. 5.A.L. details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwks.

BUILD IT in a DEWBOX quality cabinet
2in X 2%in X any length, DEW LTD.,,
Ringwood Road, ¥Ferndown, Dorset, S.A.E.
for leafiet. Write now—right now.

HI-FI EQUIPMENT

PROFESSIONAL CONTROL PANELS

with FASCIA KIT

MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM,
NO SPECIAL EQUIPMENT NEEDED
EASY TO FOLLOW INSTRUCTIONS.
CHOICE OF SILVER ON BLACK, RED,
BLUE, GREEN,

TRIAL KIT £1-28 Carr. Paid
No, | KIT £1:88 Carr. Paid
No. 2 KIT £2-39 Carr. Paid

M.P.E. Ltd., BRIDGE ST., CLAY CROSS, DERBYS.

AUTOMATIC CHORDS. Add them to your
organ using our unit. 8.A.E.details. MOLLOY,
Elm Road, Tokers Green, Reading, Berks.

P.E. GEMINI. Etched aluminium fascia
panels as detailed in latest publication.
Printed circuit boards and other items.
S.A.E. details,. RAMAR CONSTRUCTOR
SERYICES, 29 Shelbourne Road, Stratford-
on-Avon, Warwicks.

ENAMELLED COPPER WIRE

S.W.G. 1ib Reel $/b Reel
10-14 £1-15 65p
15-19 £1-15 65p
20-24 £1.18 68p
25-29 £1-25 75p
30-34 £1-30 80p
35-40 £1-40 a5p
The above prices cover P. & P.in U.K. Supplied by

INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20

DISCOTHEQUE SOUND MIXER with sliding
controls and headphone monitor circuitry.
All forms of sound equipment supplied for
static or mobile discotheques. Write enclosing
S.A.E. THOMPSON (ELECTRONICS), 17
Bailey’s Road, Southsea, Hants., Tel. 0705
28909.

TAPE CASSETTES. Top quality C-60 55p. C-90
66p. C-120 88p. All guaranteed. Post Free.
K. DYE, 24 Little Eden, Peterlee, Co. Durham.

Peecless

HI-FI LOUDSPEAKERS
.....Acclaimed by the Experts
MULTI-UNIT SYSTEMS
IN KIT FORM
MATCHING CABINET KITS
ALSO AVAILABLE

P.F. & A.R. Helme Ltd. (Dept. PES),
Summerbridge: Harrogate HG3 4DR
Yorks Tel Darley 279 (STD 0423-72)

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALK ELECTRONICS,
4 The Broadway, Ianwell, Loandon, W.7.
01-567 5400/2071.

HIQHEST POSSIBLE CASH prices for Akai,
B. & O., Brenell, Ferrograph, Revox, banyo
Sony, Iandberg Uher, Vortexion, ete, 9.30—
5.00. 01-242 7401.

TOP PRICES PAID

for new vaives and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B} 367 Kensington Street
Bradford 8, Yorks.
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EDUCATIONAL SITUATIONS VACANT

WHY NOT join a group of Companies whose
expansion is only limited by lack of Engineers
prohahly like you—the “‘get up and go with
practical common sense’” type. We cover such
a wide range of engineering activities in the
electronics fleld, your skills may be just what
we want, to give you maximum joh satis-
faction. Nend full details of what you can do
to us or ring for an appointment. SMYE-
RUMSBY GROUP OF COMPANIER, 123/124
Snargate Street, Dover. Phone, Dover 1187,
1525 or Gateway 2864,

HONS. DEGREE IN

ELECTRONIC ENGINEERING

Two academic years in college, one year in
industry and a final academic year in college.

HONS. DEGREE IN

ELECTRICAL ENGINEERING

Three years on a six-monthly
Polytechnic/Industry sandwich pattern
followed by a final academic year in college.

H.N.D. IN

ELECTRICAL and ELECTRONIC
ENGINEERING

Three year thin-sandwich course.

For full details apply to Head of Department of
Electrical and Electronic Engineering, North
Staffordshire Polytechnic, Beaconside, Stafford,
or telephone him at Stafford 52331.

Please quote reference 772PE on both envelope
and letter.

MEN!
£50p.w.
can beyours

Jobs galore! 144,000 new computer
personnel needed by 1977, With
our revolutionary, direct-from-
America, course, you train as a
Computer Operatorin only 4 weeks!
Pay prospects? £2500+-p.a.

After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or ’phone

ENGINEER8 —get a technical certificate. TODAY, without obligation.
FOR SALE ‘ Postal courses in Engineering, Electronics, London C ¢ g
Ra.diq, TV, Computers, Draughtsmanship, B o.ri-"?::il:: genn'_):mtors
SEEN MY CAT? 5,000 items. Mechanical and Building, etc. FREE book from: BIET
Electrical (ear, and materials. S.A.L. K. R. ‘ (Dept. H.4), Aldermaston Court, Reading, L b ] LB

WHISTON, bept. PE, New Mills, Stockport.

CATALOGUE NO. 18, LElectronic and Mechan-
ical Components, new and manufacturers’
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,

RG? 4PF. Accredited by (" 4CC.

GET INTO FElectronics—opportunities for
trained men. Learn at home. Postal courses in
RTEB, City & Guilds, Radio, TV, Telecoms.,
etc. FRLEE informative guide: CHAMBERS
COLLEGE  (Dept. R.104), Aldermaston
Court, Reading, RGT7 4PF.

9-15, Oxford Street, W.1.
Telephone: 01-734 2874
127, The Piazza, Dept. E82,
Piccadilly Plaza, Manchester 1.
Telephone: 061-236 2935

Brighton, Sussex.

MORSE MADE EASY!!
FACT NOT FICTION. 1f you start RIGIT
you will be reading mmateur and commercial Morse
within a month (nortnal progress to be expected).

" Using scientifically prepared 3-speed 1ecords you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it's us easy use
learning a tune. 16 W.P. M. in 4 weeks gnaranteed.

Beginner’s 8ection ouly £3:30, complete course £4-50
{Overseas £] extra) details only, 4p stamp. 01-860 2896
G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

IN RADIO, TELEVISION
AND ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | € S trained man,
Let | C S train YOU for a well-paid post in this expanding field.
1 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/
'S[‘F.spm YUKAN AEROSOL WAy - TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
‘6 ¢ these air drying GREY HAMMER etc. Expert coaching for:
| e W/ O0R BLACK WRINKLE * C.& G. TELECOMMUNICATION TECHNICIANS’ CERTIFICATES.

/VO ’ (CRACKLE) Fimshes * RADIO AMATEURS' EXAMINATION.

* GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
* C.& G.RADIO SERVICING THEORY.
Now available, Colour T.V. Servicing.

Examination Students coached until successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES
Build your own 5-valve receiver, transistor portable, signal generator and
multi-meter. All under expert guidance.
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 ABCC ACCREDITED BY THE CACC

e ———

International Correspondence Schools
(Dept. P.A.25), intertext House, Stewarts Road,
I London SW8 4U)

lﬂ TECHNICAL TRAINING
‘ :

/" YUKAWN 50 pROFESSIONAL THE

o evatatis
crowmd PO “or total amount duec) to

DEPT: Pl YUKAN, 3075 EDGWARE ROAD, LONDON W2 38N %
Wa supoly meny Govarnment e sanmats. Monicioel A nariad,
AR

Jruuten a0 Lasding Industni Drganeatbons. - We can supoly You 100 Now Butith
Open ol oy Saturtey Choted Taursdey speenoons even bettor

FOUR OGTAVE electronic organ with gold-
bonded diodes for sale. Cost £1351in Jan. 1969,
Offers. Tel. 021-706 2099.

S8IXTY-8§1X BACK COPIES of PE. From
Vol. 1 No. 1 to Vol. 6 No. 12. LEight missing
from complete set. Any Offers. Box No. 42,

INTERNATIONAL

CORRESPONDENCE

50 WATT AMPLIFIERS in strong metal case.
4 inputs, 2 with independent volume controls.

Suits microphones and guitars. Ready for use,

£30, S_A.E!)for details to PETER HICKMAN, SCHOOLS ' ADDRESS e e
22 East Preston Street, Edinburgh, KH8 9QR. I

P.E. January 1968 to October 1971. Good

condition, three hinders. Offers please. A WHOLE WORLD ' --------------

THOMAS, Min-y-Nant, Cardiff CF4 6J K. l OF KNOWLEDGE | ,q¢ OCCUPATION

A —
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PRACTICAL ELECTRONICS
“SCORPIO”
ELECTRONIC IGNITION
SYSTEM

This  Capacitor-Discharge  Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable for
incorporating in any 12V ignition system
in cars, boats, go-karts, etc., of either
pos. or neg. earth and up to six cylinders.
The original coil, plugs, poifits and
contact-breaker capacitor fitted in the
vehicle are used. Mo extra or special
components are required,

Helps to promote easier starting (even
under sub-zero conditions), improved
acceleration, better high-speed per-
formance, quicker engine warm-up and
improved fuel economy. Eliminates
excessive contact-breaker pmn: burning
and the need to adjust point and spark-
plug gaps with precision.

Construction of the unit can easily be
completed in an evening and installation
s:nuld take no Innger than hal( an hour,

is supplied with each kit tnu:her w:th
ready-drilled roller-tinned professional
quality fibre-glass printed-circuit board,
custom-wound transformer and (ully'
machined die-cast case. All com-
ponents are avmlab!e separately, Case
size 74in X in X 2in approx.
Complete assembly and wiring manual
28p, refundable on purchase of klt.
Price: £10-50 plus 50p P. & P. S.AE.
with all enquiries.

RECEIVERS AND COMPONENTS

NEW NIP-E-BOARD

BOLT-DOWN OR PLUG-IN CARDS. SRBP:
or FIBREGLASS ETCHED. UNDRILLED or
DRILLED. 0-1 »x 015 for flexible layout
schemes., COLD PLATED EDGE CON-
NECTORS.

NO NEED FOR MESSY ETCHING.,
NO COPPER CUTTING — IT'S.
EASY! Improved professional design
pcb for most transistors or i.cs.
ASK YOUR SUPPLIER NOWI

P.C. cards from 16p srbp. 19p f glass
Edge connectors |4-way E16S 35p
30-way E33S 68p

Handles with write-an labels 5p
Insulated stand-off pcb fixings from 3p
SPECIAL TRIAL OFFER pack only 50p
Sample card and details—srbp 16p

fibreglass 19p
Popular NIPPIBOARD Ranges A and
B available for published projects.
SAMPLE details I15p srbp, 18p f glass.

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural progression
from our phenomenally successful Mk, |
and 2 Units. As before the drive voltage is
derived directly from the amplifier output
or across the speakers. The unit converts
the audio frequency signals into a three-
coloured light display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
source,

The unit is constructed on professional
fibre-glass printed-circuit board material
and uses latest full-wave triac circuitry.
There is a master-level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting theif use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.l. suppression is
now |ncorporated as standard as well as
provision for D.J. "‘Pulse-Flash’’ controls.
The choice of two inputs enables
operation from both high and low
power amplifiers. Max. power 1-5kWY per
channel at 240V a.c.

Complete assembly built and tested.
Size g-n x 7in x 3in.
Price £25 carr. paid. S.A.E. with all
inquiries.

»

DABAR ELECTRONIC
PRODUCTS

98a LICHFIELD STREET, WALSALL
STAFFS WSt 1UZ
WALSALL 34365
MAIL ORDER ONLY

700

PRINTED CIRCUIT SYSTEM
for experimental circuits
NIPE one-offs,batch production

USE IT FOR P.E. PROJECTS

nm n:ls

NIP  ELECTRONICS “3'3".?

COMPUTER PANELS, 5 BC108, Diodes, etc.,
4 for 50p, post 10p. AHEBICAN PAIELS 4 for
55p, post 12p. ASSORTED PANELS, silicon and
germanium transistors, 8 for 75p, post 20p. Bend
large 8.A.E. for list of panels, etc.

DIVIDE BY 10 PANEL, with 10 thyristors 30V,
1A, 12 transistors, 12 pot cores, 40 diodes, etc.,
H. c.p. LA2 POT CORES, ex equipt., 20p, c.p.
New, boxed, 30p, ¢.p. UNIT WITH 4 LAZ + 11
29, caps., B0p, post 16p. ORP12 ON PANEL, ex
equipt., 35p, c.p. 100 mixed polystyrene/polyester
capuiwu 40p, c.

COPPER CLAD PAXOLI]! single sided, 12 x 12,
80p, post 10p each. RESETTABLE 5 FIGURE
COUNTER, 18/22V, will work on 12V, 81-75, post
15p. NEW COIL PACK, L.M.8.W, § piano key,
no dope, 50p, post 20p. PIANO KEY SWITCH,
3 interlock and reset, 28p, post 10p. POLY-
STYREKE CAPACITORS, 125V, 100, 120, 150, 180,
380, 560, 680, 820, 1 200, 1,500,
2,700, 3,300, 3,900, 5,600, 6,800,
012, 16p dozen, post 10p. 001-: 0-018, 0-022,

0- 027 0- 03'9 24p dozen, post 10p.

ASSORTED M.C. HETERS 3 for £1:80, c.p.

ASSORTED COMPONENTS, 7lb, £1.80, c.p.
ASSORTED COMPUTER PANELS, 2Ib, £1-30, c.p.

). W. B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LANCS.
MAIL ORDER ONLY

PRINTED CIRCUIT BOARDS for P.E. PROJECTS

All boards drilled and roller tinned complete

with layout drawing.

EXAMPLES

VWaa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig,

Gen. (Sine and Square on one board) Voi, $ No,

10 43p ea.

NEW

Scorpio lgnition Nov./Dec. '7}. Fibreglass 60p.

Logical R/C Coder Dec, '71. Fibreglass 44p.
A LE. for List.

P.H. ELECTRONICS LTD,, Industrial

Estate, Sandwich, Kent. Tel. 2517

BRAND NEW COMPONENTS BY RETURN.
Electrolyties 15 or 25V 1, 2, 5, 10 mfds—34p,
Mylar Film 100V,

0:001, 0-002, 0-005, 0-01, 0-02—2p; 0-04. 005——
miniature
carbon film resistors third watt 1.12 series
1€2-10M£2, 8 for Bp, insured postage 8p, The
C.R. SUPPLY (0., 127 Chesterfield Rd.,

25, 50—4p. 100—5p.

24p;  0-063, Ol—Jp Mullard

Sheiﬁel(l, N8 ORN.

SOUND SUPPLIES

(Electronics) Co. Ltd.
P.A. EQUIPMENT Marshall amps, instruments
and guitars, etc. OA and Eagle amps and
accessories, Reslo mics, etc.
COMPONENTS. Resutors, capacitors, plugs,
sockets, cables, audio leads, semiconductors,
valves, vero board, etc., for the constructor,
Power packs and car droppers for the cassette
recorder or radio.

P.A. hst 15p.

S.A.E. for list and enquiries.
Closed aII day Thursday

12 Smarts Lane, Loughto
Tel. 01-508 2715

METERS, Motors. Relays, Valves, Electronics.
At ROGERS FASCINATING ESTABLISH-

MENT, 31 Nelson Street, Southport.

Trampus alacironis

Ali Brand New, Money Back
Guaranteed, Fast Service.
5V DIGITAL INDICATOR
0-9 DP, with socket, £1.49,
7447 driver, £1-29. 8.A.E. free
data. NIXIE type 180V, £1-15.
LIGHT EMIT DIODES. Visible
red 1:6V & free panel clip, 49p.
Infra-red, £1-49, ORP12, 40p.
1.C. Photo Detectorfamp., 44p.
ZENERS BZY88 400mW, 18p.
CAPACITORS 25V 10/30{100uF, Bp.
DISC: 22pF to u-01uF, 4p. 0-01 to G-3uF, 6p.
REBISTORS {W 5%, l&p. ULTRASONIC transducer
transmit/receive, £2. DIL SOCKETS, piastic for
74N, etc. 14 & 16 Pin, 18p. 30V 1A Bridge, 29p.
30V 1A Rect., 5p. 1N914, 5p; BC107, 8p; BC108,
8p: BCL09, 8p; BC177/9, 1dp: 2!8066 40p; FET
2N3819, 289 ME 0404-2, 17p; ME 0411-2, 18p;
ME 4001, 12p; ME 4102, llp; 'oN 3702/3/4[.)/6/7.
1lp; 2N3708/9/10/11, 8p; AC 125/6/7/8, AC 1278,
AF 117, all 16p each. TIS43, 20p, BFY351, 168p;
2N2926Y, 9p; 2N3053, 19p. TEGRA’I'ED
CIRCUITS with data. 741 to 5, 29; .
709, 24p; 710, 44p; 748, 48p. AUDIO AIP
3-5W, Hi-Fi, etc., £1.88. Stereo: Dual Pre-amp,
21-49. FM MPX Decoder, £1.49, 74N: Data
Booklet, 12p; gates 7400, etc., 15p. 7441, 83p;
7470/72, 2Wp; 7473, 38p; 7490, 67p; 92, 78p.

FREE: CATALIST S.A.E., DATA BHLETS 6p
each. C.W.0. P. & P.7p. Overseas 38p. Discount
10 + 10%.

P.0. BOX 28, BRACKNELL, BERES,

EX COMPUTER PRINTED CIRCUIT PANELS
2in x 4in packed with semi-conductors and top
quailty resistors, mp:wm)rs, diodes, etc. Our
price 10 boards 30p, P. & P. 7p. With a guaran-
teed minimum of .15 transistors. Data on
transistors included,

SPECIAL BARGAIN PACK. 25 boards for £1,
I'. & P. 18p, With a guaranteed minimum of 85
transistors. Data on transistors included.

PANELS with 2 power transietors similar to
0C28 on each board —components 2 boards (4 -
0C28) 80p, P. & P. 6p.

9 0AB, 3 OA10, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 8 GET 8728, 1 GET 875.
All long leaded on pancels 13in X 4in. 4 for £1,
P& I 25p.

708C OPEBA‘HONAL AMPLIFIER TOS
R lead I.C. ff 50p. 50 off 35p.
100 oft 20p.

250 MIXED RESISTORS 62p

1 & | watt.

150 MIXED HI STABS 62p

3. & 1 watt 5% & better.

QUARTZ HALOGEN BULBS

With long leads. 12V 56W for c'\r upol lights,
projectors, etc. B0p each. P. & F

GPO EXTENSION TELEPHONES
with dial but without beil, 95peach. P. & P.30p.
£1-78 for 2. P. & P. 50p.

BARGAIN RELAY OFFER

Hingle pole change over silver contacts 25V tu
DOV, 2:5kQ coil. B for 80p. 1. & P. 5p.

KEYTRONICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

DRY REED INSERTS

Lol N
), S — p—

Qverall length 1.85" (Body length I1.17),
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, 600, All carriage pald

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34897

AUDIO MIXER UNITS and Kits, Voice
operated auto fade units. PARTRIDGE
ELECTRONICS, Dept. P.K.7, 21-25 Hart
Road, Thundersley, Bentleet, Bssex.  Tel.
South Beufleet (STD 037-45) 3256. For more
details see . E. July issue.
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DIGITAL CLOCK P.C.B,

Complete circuit on one board .. .. £1-50
4 DECADE COUNTER P.C.B.

Drilled for counters and decoders,

optional 7475 latches oo .. £1-50
Wire ended number tubes (or abova.. £1.00
Transformer 6V/I180V sec. .o .. .. 95p

S.A.E. full details:

NE NORTHERN ELECTRONIC DESIGNS
180 CHAMBER ROAD, OLDHAM

RAPID SERVICE-GOOD VALUE

Money Back Guarantee

MICROCIRCUITS: 709 30p; 710 86p; 723 71p; 741 382p;
748 40p; PA230 90p; PA234 84p; PA237 £1:45; 8L402A
£1; B8L702C 40p; 8N76013 £1.24; 74 SERIES TT!
00 16p; 01 18p; 02 18p; 04 18p; 08 18p; 10 16
1121p; 20168p; 3019p; 4016p; 51 18p; 72 80p: 73 41
74 33p; 75 44p; 86 41p; 90 72p; 91 £1.21. RECTIFIERS
1 Amp: 50V 8ip; 100V 4p; 200V bp; 400V 6p; 600V 8p;
800V 12p; 1,000V 14p. TRANSISTORS: 2N9926 Red
6p; Orange 7p; Green 8p; 2N3054 40p; 2N3055 48p;
2N3819 28p; 2NG172 8 BC107B 8p; BC109C 9
BC179 18p; BCY70 10 BCY71 22p; BF115 2
BFX86 16p; BFY 50/51/52 10p; ME SERIES: 0401 18p;
0402 18p; 0404-2 18p; 0411 18p; 0412 18p; 0414 24p;
1002 10p; 1120 18p; 3001 16p; 4101 10p; 4102 1llp;
4103 10p; 6001 12p; 6002 14p; 6101 14p; 6102 l4p;
8001 14p; 8003 18p; MEF104 42p; MP8111 32p;
MP8112 42p,

JEF ELECTRONICS (P.E.8)

YORK HOUSE, 12 YORK DRIVE, GRAPPENHALL

WARRIIGTON WA4 2E] Mail Order Only
C.W.0

.P. & P. 8p per order. Ofseas 85p.
Dlncounts start at 10% for 10

PREGISION
POLYCARBONATE CAPACITORS
Fresh Stock — Fully tested

Close tolerance. High stability. All 63V d.c.
0-47uF: 5% 80p; 2% 40p; £1°% 50p
1-0pF: +5% 40p:  x2% 50p: X1% 60p
22uF: +5% 60p:  £29% 80?. %1% 75p

4-7ul: +5% 70p; 90p; 41% 2116
10pF: +5% £1-10; i'l"/o £1.40; +1% £1-80
1ouF: +5% £1.60; 2% £2-10; 19, 22.70

New!—Transistors. BCI107, BC108, BCI109.
All at 9p each; 6 for 50p; |4for £). All brand
new and marked. Full spec. devices.
Resistors. Carbon film W 5%, Range from
2:20 to 2°2M{} in E12 series, i.e. 10, 12,15, 18
22,27, 33, 39, 47, 56, 6B, 82 and their decades.
High stability, low noise. All at Ip each; 8Bp
for 10 of any one value; 70p for 100 of any one
value, Special development pack— 10 off each
value 2-:2Q to 2-2M (720 resistors) £5.
440V A.C. Capacitors. 0-1uF, size l§in X
4in, 25p each; 0-25uF, size |§in X {in, 30p
each; 0-5uF, size |}in X %in, 35p each; [|-OuF,
size 2in X #in, 45p each; 2-OpF, size 2in X lin,
T5p each.
Light Dimmers, 440V a.c. capacitors listed
above are ideal for dimming filament bulbs
{unsuitable for fluorescent lights). We suggest
| F for dimming 25W 2uFfor 40W or 60W bulb.
P.E. SCORPIO, |uF 440V a.c. capacitor listed
above is recommended by the Author for use
in place of 2 X 0-47uF 1000V d.c. discharge
capacitors C6 and C7. Improved reliability.
Alternatively, 2 X 0-47uF 440V a.c. may be
supplied at 35p each.
5p post and packing on all orders below £5.
V. ATTWOOD, DEPT. B3, P.O. BOX 8,
ALRESFORD, HANTS

RECEIVERS AND COMPONENTS

DIGITAL READOUTS. Printed circuits de-
signed for four 5V seven segment readouts
(3015) with decoder-drivers. Suitable for
electronic clocks, connters, timers, etc. 68p
each. Minitron 3015, £1-95 each. 7447 decoders
97p each. C.W.0. to A.C.L. ELECTRONICS,
Wellington House, New Zealand Avenne,
Walton-on-Thames.

COMPONENTS & KITS

CANNY SCOTS BUY FROM
FORTRONIC (FIFE) LTD.—
WHY?

7400 series |/CS Gates from llp;
7472 from 22p; 7474 from 30p
BCI109 and BCI77 from 7p at 25+
IN400| Diodes from Sp at 25+
Power Trans in general to 2N3055
from 25p at 25+
Firebug Transistorised Ignition Kit,
£6

Send S.A.E. for full component lists

FORTRONIC (FIFE) LTD.

13 KNOWEHEAD ROAD, CROSSFORD, FIFE

[ ] [ ] [ ] [ ]
® [ ] .. [ ] [ ]
LION ELECTRONICS
ce s INTRODUCE | o ¢

A MINIATURE ELECTRONIC DICE

Based on unlque circuit comprising: 3 D.lL.
I.C.'s, 6 transistors and 7 sub-miniature
tamps. Completed size (including {amps)
only 24in x 24in x ¥in, excluding 6V battery
and 2 miniature switches. Kit of all parts
needed to build this fascinating device including
pre-cut circuit board, wire, solder, switches,
etc. with circuit diagram and instructions.
ONLY £2-75, post paid. Circuit and instruc-
tionsif ordered separa(ely 20p. Battery holder
to suq(v4 x HPII's, 20p, post free if ordered
with

ALL PARTS AVAILABLE SEPARATELY.
Send S.A.E. for full parts and price list.
C.W.0O. Mail Orders to:

17 RUTLAND ST., LEIGH, LANCASHIRE

RUN YOUR
TAPE RECORDER
OFF
A.C. MAINS
Mains unit supplied complete
and ready to plug into your
cassette recorder. (State volt-
age, model and plug required.) P.& P. 15p
Also available for single outputs 6V, 9V, 12V,
18V, £2.P. & P

R.C.S PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.I7

OSMABET LTD We make transtormers
D amongst other thinge
MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6, 425-0-425V, 500 Ma,
6-3V 6\ (,T 3V 67 CT, 0-5-6-3V 3a, £12:76; TXI1,
6:3V 44 L'T. 6:3V 44 CT 0-5-
b 150mA, 6-3V4A
X5, J00 0-300V, 120mA,
1A, !4-05 TX8&, 250-0-

A, 200V, 60mA, o
110/240V, Sec. 250V, 100mA, 6-
AUTO TRANSFORMERS
0-110-200-220-240V -, up or down fully -hrouded
ftted inaulated terminal block«. 30W £1-36
£1-80; 75W £2:10; 100W £2.55; 150W £3-15;
£3.90; J00W £5.25; 400W !0-30; S00W
600W £8-25; 750W 20-75: 1.000W 2£12:75;
£18; 2,000\ £24.75; 3,000W 233; 4,000W 245!
MULTIVOLT TRANSFORMERS
Prim. 200/240V a.c. OMT#/1 tapped sec. u-60UV
1A, £2-25; OMT4,2, ditto 24, £3-45; OMT5/1 tapped
sec. 1-110V 1A, £8-45; Duo sec. 12V 4A-12V 14,
23-60; Duo hen tapped, 0-10-20-25V 2A--0-14-20-
25V 27, 23 6
Low VOLTAGE TRANSFORMERS
Prin. '200/"40\ a.c.,6-3V, 1-5A.86p; 34
£l~80 12V, 1:5A ‘T 21.

DA

1
!270 5A, 8375 PU\ lﬂ 11/\ £9; 10V, 3ALT £3-45,
MIDGET RECTIFIER TRANSFORMERS
For FW rect., size 1] x 2 x 14in, Prim. 200/240V a.c,
output, PPT1. 9-0-9V, 0-3A, PPT2. 12-0-12V, 0-254,
PPT3. 20-0-20V, (- 15A, £1.20 each; ditto, size 2 x 2}
x 11in MTVI. 9-0-9V, 1A, 88p; MT\ 12-0-12V,
1A, MTV 3. 20-0-20V, 0- 5, 2120 e
O/P TRANSFORMERS FOR POWER AIPL!!'!ER!
P.P. sec. tapped 3-7-5-15 ohms, A-A 66k, 30W
(KT66, etc.), £4-05; 50W, 3k, A-A, 26.76; 100w,
3k, A-A, EL34 (KT88, etc.) £11-40 and to 400W,
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous mnakes, 15W with tweeter, £4-99; 25W,
£5-60; 35W, 27.20; 5OW, £10-50; 100W, £22-50;
E.M.I, 13} x 8in 10W, 3 or 8 or 15 ohms, £2.00,
Ditto with two iweeters and Xover, £4.00; Horn
Tweetera 2-16kHz 10W 8 or 16 ohme, £1.50, HI.FI,
8 x 5in8(, £1-88; 10 6in 3orBor150. £2.10,
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplitlers of 30 te 400 watts, with
price list of transforiners and chokes specified, 25p.
LOUDSPEAKERS
24ln 16Q, 2§in 250, 3in 8§ or 300, 80p each;
3tin 3or 150, 4in 8 or 150, 5in 3, 15 or 250, 5 X 3in
3,8.150r25¢ .80peach;6 x 4in8or25Q,7 x 4in3Q
8fin 30, £21.08; 8 x 5in 3, 8, 15 or 250, £1.50;

£1-13; 6A CT,
A LT n70

8in 33, £1-85.
SPEAKER AUTO MATCHIKG TRAIHPORIIR 12w
3 to 8 or 15 ochms, up or down, 78p. P. 15p.

MINIATURE RELAYS FOR MODELS, E’l’ﬂ

1 x § x fin }oz, with transparent cover, 2 C.0.in 9;

15; 20 or 30V d.c. 50p each.

BULK TAPE ERASERS

Instant erasure, tape spools and cassettes, demag-

netizes tape heads, a.c. 200/250V, 22-40 plus 24p P. & P.

INTED CIRCUIT ETCHING KITS

Complete outfit ; solutions and equipment to make

your own P.C. boards instructions, £1-40, P. & P. 21p.

Extra p.c. Boards B < 6in, 15p each.

TAPE RECORDER MOTORS

A variety of uses, Blowers, Fans, etc., new. 230/250V

a.c. 50p each.

CONDENSERS

Paper: 0-01/2kV 12{p; 0-1/1kV 12{p; 0- 22/lkV 20p;

0-22/800V a.c. 25p; 0-47/700V 16p; 0-47/1kV 26p;

4/500V 26p, Electrolytics: 100 4 200/275V 40p; 100 +

200/350V 60p; 100 4 60/450V 25p; 350 + 50/326V

16p; 100 4 400/270\7 20p, 24/450V lOp 2500/64V 50p

BATTERY ELIMINATORS/POWER UNIT

To operate battery equlpment from mains 200/240V

a.c. Outputs, 6V, £1-50; 9V, £1-60; 7-5V (for cas-

settes), £2:00; 12V 1A, £3-00; 40V 1A, £24-60.
Carriage extra on all orderas, etc., etc,

8.A E. INQUIRIES-LISTS. MAIL ORDER ONLY
46 Keuilworth Road, Edgware, Middx. HAB 8YG
Tel. 01-958 9314

ELEKTRON surpLiEs

259 CARDINGTON ROAD, BEDFORD  77_

NEW LIGHT SENSITIVE SWITCHES

C's.
COMPLETE LIGHT SWITCHES

PHOTODETECTOR +AMPLIFIER
+TRIGGER +DRIVER—AIl in a

TRADE AND OVERSEAS ENQUIRIES WELCOME

Practical Electronics
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WIDER
VOLTAGE SUPPLY RANGE—
1V lO 20V

o 30V
HIGHER OUTPUT CURRENT

APPLICATIONS INCLUDE: Relay, Triac or Logic Drive. Automatic
Light Switching and Door Control. Beam/Break Detection—Burglar
Alarm, Batch Counting and Code Readin

PRICE ONLY 95p each with full oper.uing instructions.

10 off for
P.O./CHEQUES made payable to

l.ITE IG ELBUN SUMMERFIELD THECRES[}ENT WEST WITTERING,'SUSSEX

BOp ea:h Posmge frec m (he U K

POWER TWO NEW LITE-|
NOW IN STOCK SUPPLY
NEW._ BRANDED MODULE CONSISTING OF
FULL SPEC. DAVIAN (INST) TYPE DT5-3 mpliicheabssbuid,
1-24 25-99 | DELIVERING A STABILIZED 5V AT UP TO
Sares 31 12| 3A. WILL OPERATE ON INPUTS AS LOW VoY AEATURES:
7473 35 32 AS 6:5V AND RROVIDES AN INPUT (M- LITE-IC 2
7474 35 32 | PEDANCE OF ImQ AT 30KHZ. RIPPLE LITE-IC 3 20V
7475 42 39 | AND NOISE ARE EXTREMELY LOW, BEING
7476 & 32 | LESS THAN 300uV_PEAK-TO-PEAK AT 3A DRIVE—to 40mA.
HHY 63 & | LOADING. CURRENT LIMITING IS PRO-
74121 % 5 | VIDED, AND OVER-VOLTAGE PROTECTION
74141 67 &4 | IS INHERENT IN THE CIRCUIT. SIZE 2 » 2
Other types available | X | INS. FOR P.C.B. MOUNTING.
Quetationssupplicd FULL DATA SHEETS AND PRICES SUPPLIED
CW.0. + 7
Over €5 free = ON REQUEST
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RECEIVERS AND COMPONENTS \

component bargains.

TV Line out-put Transformers

£1-45p 4 10p P. & P.  S.a.e. for list of Callers welcome.

SERVICE SHEETS

Replacement types ex-stock. SERVICE SHEETS (1925-1972) for Televisions,

Ioo WATT AMPLIFIER For ' By-return’’ service, contact London Radios, Trausistors, Tape Recorders, Record
02 Players, etc., by return post, with free Fault-

Fully protected, transformerless, 9 transis- Tidman Mail Order Ltd., Dept. PE, Finding Guide. Prices from 5p. Over 8,000
tor circuit. Input 500 mV. Output into o %36 SZ"dSYmeErw;%E models available. Catalogue 13p. Please send
el Mg CIEeraln, Valves, Tul;:s"gonnc;enus::esy Resis(or:2 Rectifiers ‘I\‘.Ahlhlh()w"rh allfordgra/ensyizie: “-A‘“}‘T()A\
Printed circuit board and full instructions. SRAlF SmeYo P etk tans(armersTalsolscockea] '[Sf;.\ll’[)lhl).lll",)4|Kf’l;(l)llill‘r:—l:lﬁ)?,m“‘Y Bexhill, Sussex.

EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14.  (Mail order only)

SERVICE SHEETS. Radio, TV, etc., 8,000

models. List 10p. S.A.E. enquiries. TELRAY,

MUSICAL INSTRUMENTS 11 Maudland Bank, Preston.
MINI MAINS PACK KIT. Nafe double-
wound mini transtormer, silicon rectifiers,
1,000pF smoothing, instructions. Buildabte to RADIO TELEVISION AND TAPE
size of PP6, ete. 9V, 120mA, 90p, UK. post 5p. ELEGTRON'G PIANO RECORDERS. 50 mixed odd sheets 50p.
Mail order only. AMATRONIX LTD., 396 . i Also large stock of ohsolete and current valves,
'?‘;{%“?,',‘,F Road, south  Croydon,  Nurrey, Touch Sensitive Pedal Sustain JOHN  GIEBERT  TELEVISION, 1b
JR2 5. . Shepherds Bush Road, London, W.6 (01-743

AdIUStable Decay R441). NOALTL enguiries,

MINIATURE CARBON RESISTORS. ! watt, Plug-i its f tructing 2. 4
K12 series, 2-20) to 1M, 10 for 7p, 50 for 30p. AT U CEIEanE o 0 OGS
Mixed values to your choice. Postage 5p. Sensitive P i o (b Rolrrct)
ELECTRONIC COMPONENTS, Lake Bargain gensitive Peccussion Units Ty —
Centre, 113 Park Road, Didcot. SA.E details of these and other unics. LADDERS
AARVAK ELECTRONICS. Noundlight. Con- [PIGICHORD LADDERS. 20ft, £7-80. (Callers Welcome,
vertors 3 channel 1-2kW £17, 3kW £25. Duffryn Glywd House ¢Carr. R0p.  Leaflet. (Dept. PEE), HOME
Strobes, 1 Joule £18, 4 Joule £25. Mail or call, Elm Road, Tokers Green SALES, Baldwin Road, Stourport. Wores,
74 Bedford Avenue, Barnet, Herts. Tel. Reading, Berks. i Phone 02-993 2574/5222,  Ansafone installed
01-449 1263. I b2220 Open Sunday 8-12 noon.

BOOKS AND PUBLICATIONS

THE PICTURE BOOK METHOD OF LEARNING
BASIC ELECTRICITY 5pts £4-50.BASIC ELECTRONICS 6pts £5-40.BASIC TELEVISION 3pts £3-50

|

l .

’ The quickest and soundest method of gaining mastery over these subjects.

| n%- é The clear and concise illustrations make study a real pleasure. P. & P. included
i 2 Your Money Back Guaranteed. Free lllustrated Prospectus on request.

SELRAY BOOK CO., 60, HAYES HILL, BROMLEY BR2 7HP.

W TRANSISTOR AMPLIFIER, £1; 10W,
£3-75, 1\W VALVE AMPLIFIER, £3. STEREO
HEADPHONES, 8 ohm £1-95, with Volume
Control, £6. HIGH IMPEDANCE (2,000 ohm),
80p. RECORDING TAPE, 5in L.P. 900ft, 45p;
5%in L.P. 1,200ft, 60p; 7in L.P. 1,800ft, 80p.
MICROPHONES: Lapel, 28p; ACOS Mic,
45, 90p; Dual Impedance 600 ohm and 50k(2,
£4-50. ROTARY SWITCHES 250V 2A, 9p.
PLUGS: Jack Standard, 10p; Screened, 13p;
2-5mm and 3-5mm, 6p; Screened, 8p. TUNING
METERS, 500xA, 38p. 100 MIXED RESISTORS,
45p. MINIATURE INDICATOR LAMPS (5
colours), 11p; 6V or 12V BULBS for above, 4p.
MAINS NEONS panel mounting (red, green,
clear), 15p. TELEPHONE AMPLIFIERS, £2-62.
INTERCOMS, 2 way, £2:50. CARTRIDGES:
COMPATIBLE ACOS GP91-3SC,90p; STEREO
GP93-1, £1-15. CAPACITORS: 100mF, 25V, 5p;
0-047, 630V, 24p; 400-200-50-16mF, 300V, 30p.
TRANSISTORS AND DIODES: AC107, 13p;
AC126,11p; AC127,11p; AC128,15p; AC176,
11p; AD140, 39p; AD149, 39p; AD161, 35p;
AD162, 35p; AF117,18p; BC107, 10p; BC108,
10p; BC109, 10p; OC26, 25p; OC44, 11p;
OC45,11p; OC71,11p; OC81,11p; 0C35,39p;
2N2926G, 13p; 1N4004, 8p; 1N4006, 12p; OAB1,
Tp; SILICON BRIDGE RECTIFIER B40,
C1500/1000, 33p.

Special Prices for quantity quoted on request. Large S.A E. for list.
Add 10p for P. & P. on orders under £5.

M. DZIUBAS
158 Bradshawgate, Bolton, Lancs
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PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

No. l. Capacity 18 gauge mild steel - 36in. wide ... oo . £15
No. 2. Capacity 18 gauge mild steel  24in. wide .. . £12
No. 3. Capacity 16 gauge mild steel 18in. wide ... . £12
Also new bench models. Capacities 36in. 18 gauge £35. 24in. - 16 gauge £32.
Carriage free.

End folding attachments for radio chassis Tray and Box making for 36in.
model, 274p per ft. Other models 174p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.
A.B.PARKER, Folding Machine Works, Upper George St., Heck dwike, Yorks. Heck dwike 3997

GUNTON ELECTRONIC no.ar . o
IGNITION KIT X795 ..

. % ALL HIGH QUALITY COMPONENTS
Capacitive discharge ignition is recognised as being the most efficient
system and will give you:
® Continual Peak Performance
® Up to 20% reduced fuel consumption
@ Easier All-weather Starting
@ Increased Acceleration and Top Speed
@ Longer Spark Plug Life
@ Increased Battery Life
@ Elimination of Contact Breaker Burn
@ Purer Exhaust Gas Emission
12 volt only——state pos. or neg. earth. Supplied
withillustrated assembly and fitting instructions,
with details for fitting all types of tachometers

Can be built in an evening and fitted in IS minutes. Spare snap-on con-
nectors for coil, etc. Call in for a demonstration. S.A.E. all enquiries
please. Ready built unit, guaranteed S years—£9-95 + 35p P. & P.

INVERTER TRANSFORMERS; Scorpio, £1-85+25p P. & P.; Fi/light 20
watt £1-85 + 25p P. & P.; Choke 85p + I15p P. & P.; B watc £1-45 4 25p
P. & P. Silver Hammer Case/alumin. base + H/sink 75p + 20p P. & P.

ELECTRONICS DESIGN ASSOCIATES

82 BATH STREET, WALSALL WSI 3DE
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FO o] GERM, S R, STORS, . REC ERS,
HENRY'S 0,%%;sr FIRST GRADE "\t\°> BRANDED Fil N i1 "FeN RS BRDCE and INTEGRATED. CIRCUITS
BY ATES - EMIHUS - FAIRCHILD - FERRANTI - LT.T. - MULLARD - NEWMARKET - PHILIPS - R.C.A. - TEXAS

TRANSISTORS RY'G 1o \TED CIR

0
A SELECTION FROM OUR LIST

AAY30 10p) BDI15 78p | OC16 50y | 2N1303 18p BRAND NEW FULL SPE CIFICATION TTL 4 gERI!S AFEIT Mullard 20p
AAY42 16p| BD123 88p | OC20 88y | oNi304 229 BRANDED FAIRCHILD, I.T.T. AND T o O
AAZ13 10p| BDI2¢ 80y loC22  80p| ony305 pep DEVICES MAY.BE MIXED TO QUALIFY FOR QUANTITY PRICING B X e
AAZIS 10p| BDI131 75p [OC23 60y + 13p
AAZ17 10p| BD132 80p|0C2¢ sop | 21306 26p § No. Description 111 is-24 3590 100+ 880+ 500 + 12p
ACI07 85 BDY 11 0C2s  ¢0p | 2N1307 28y 7400 Quadruple 2-Input NAND gates 209 {] 14p 18y 1000 + 10p
AC126 ao: 81:50 | 0C26  26p | 2N1308 25p ?,m Emél""“i ;p(;';zmllmm NAND "m 3’. }:' }:
npu maten { ]

A, sy |moviny o |O5% p{anies g | 7ie Guka winest open Stior NaD guies 383 i i | 6 Motoron

& G X extuple nverters »
:g{.‘i: :g; ggggg s &: z” ::;}:}; zz’ 7406 Hex inverters with open collector outputs 0p 16p 18p 25 + 35p
ACI87 289 81:00| 0Ce2 40y | 2N2217 250 § 7410 Triple 3-nput NAND gutes 20y 18y 1%y 100 + 32p
AC188  £5p 0C43 80y | aN2018 ”: 7413  Dual 4-Input Bchmitt triggers 30y 25p 20 500 + 28p
ACY17 30p|BF115 69| 0C44  18p|2N22184 ;3: P A e m e & 1000 + 23p
ACYI8 25p| BF15¢ $0p | OC45 Loy 29 § 7000 Dusl d-inpot NAND bufler gaten %0y 10 1%
Ao ) B (05 1| 2210 T § 7841 BCD-Decimal decoder/Nixie driver 769 sé» | OCI170 Mutlard 250f
ACY21 20p| BF180 88| 0C72 ”: = 5 7842 BCD-Decimal decoder (4-10-line) TTL OjP .. 76y 700 o0p o 25 + 20p
ACY22 10p | BRI94 18p] 0Cis  28p | 2Nu220 u' 7443 Excess 3-Decimal decoder TTL outpute .. 8190 98p 90y 30y 70 100 + I8p
AGyas sso| BFios 18p] 0076 880 | 2N2221 ”: 7447 BCD-Decimal 7 seg. decoder/Indicator driver £1.75  £1-60  £1.45  £1.30 £1.15 500 + I3p
OYE0 ”: BFied 18p | 0077 co: IND221A 7448 BCD-Decimal 7 seg. decoder/driver TTL O/P  £1-75  £1.60  £1.45  £1.30 £1.15 1000 + 13p
ACY4l 15p|BF197 18p|OC81  z0p 5 7450 Expand dual 2-Input AND-OR-INVERT gaten  20p 18p 16p 14y 18y
ACY44 26p| BFX13 828p | OC81D 20p | 2N2222 2 7451 Duai2-wide 2-input AND-OR-INVERT gaten  20p 18 16p 14 1
AD140 so: BFX29 25p]|0C81Z 40p | 2N2222A 7483  Quad 2-input expand AND-OR-INVERT gaten  80p Jre 18y 14 18y § BY127 Mullard 150
ADI48 50| BFX30 28p | OCS3  28p| sy | 7484 4-wide2-input AND-OR- mvsmg.u- 20y 18» 18p 14» 1% 25 + 12p
AD161 35p | BFX84 28p| OCB4  Cop| 2N2369 18p 7480 Dual 4-input expanders . . My 18 18 14 12y 100 + 10p
AD162 38p | BFXAG 30p | OCISp 88p | 2N2369A 7470 Bingle J-K f1p-flop (gated inputa) 20p 7 250 18p 20p 500 + 9
AFll4 26y | BFX88 28p|OC1s0 40p| 18p | 7478 Bingle J-K flip fop (gated Inpuu) .. 30y 27 25p 22p 20 1000 + 8p
AFLI5 265 | BEXST 260 [ 0C141 80y | aN2646 40p § 7478 Dusi 1K aip fop . = 0 HD W ?::: 0

A g 5 . »
A e T ocisy Bl aNiooiat® | 747 Quadruple Fbistable latch . dsp  4zp 40 8  35p f OC3S Mullard 50
AFI18 60p | BFY30 $0p | 0C200 40p = 255 7476 Dual J-K fiip-flops with Preset and Clesr 40p 37p 34p 3lp 28p 25 + 4%p
AF124 £8p | BFY51 20| 0C201 78p | 282005 25p § 7480 Gated Full Adder .. 80p 75p 67p 59p 55p 100 + 40p
AF125 20p | RFY52 20p | 0C202 80p | 2N20054 7481  16-bit read/write memory - 05D OHD gab aud Wl 500 + 13
AF126 %0p | BFY5s3 18p 0C208  98p T esp 7482 2-bit binary Full Adder . .. . 87p 80p 70p 85p 80p 1000 + 30p
AF127 20p | BFY90 68p ] OCP71 97p | 2N2008 gop | 7483 4-bit binary Full Adder . .. £1:00  90p 85p 80p 73p
AF139 80p | BEX20 15p | ORP12 80p | 2N2806A 7484 16-bit RAN with gated write inputa . . 90p 85p 80p 75p 71p IN2926 Green 10
AF180 80p | BEX21 20p | ORP8O 40p 28p 7488 Quadrupie 2-input Exclusive OR gaten .. 45p 41p 38p 35p 33p ]
AFI81 48p | BSY27 18p | BT140 1bp|2N2007 £8p 7490 BCD decade counter . L 78y 70p 85p [od 86p 25 + 9
AF1R5  50p | BBT95A 12p | BT141  20p [ 2N2007A 7491  R-bit shift regiater . .. 81-00 (1] 20p 80y 70p 100 + 8p
AF186 40p | BBY95 12p | T1P29A S0p 28p 7492  Divide twelve counter . ) 709 65p 60p [ d 500 + 6p
AF239  40p | BU10S 22-25 | TIP30A 60p | 2N2925 16p 7493  4-bit binary counter . o 7% 70p [ o0y [ il 1000 + Sp
ABY26 Zop| BY100 18p | TIP31A 60p | 2N2926 10p 7494 Dusl entry 4-bit ahift register : .. B0y %0 70p 65p 80p
ASY27 80p | BY126 7495  4-bit up-down shift regiater .. .. 80y 7be 700 850 90y BCIOT All Makes
ABY28 25p| BY124 7498 5-bit parallel/serial in/out ahift Nghler . £1.00 97p 95p 90p 83p You
ABY?29 80p| BY182 74100 8-bit bistable latch .. %250 £2-30  £2.00 £1.-75  £1.80
ABZ21 88p | BYZ10 74118 Hextuple 8et-Renet latchen g .. £1.00 85p 80p 80p 70p 25 + 8p
BA100 18p|BYZIl 8 74121 Monostable muitivibratore .. . .. eop 55p 50p 46p 4lp 100 + 7p
BA102 80p| BYZI2 TI843 74141 BCD-Decimal decoder/Nixie driver . . #l-00  ®6p 90p 80y 700 500 + ép
BAll10 £6p} BYZ13 285p | TI850 74145 BCD-Decimal decoder (1- 4-line) TTL O/P .. $1-30 81-40 $1-30 81-10 41-00 1000 + Sp
BAll3 7p|BZY7821 oo TI851 74150 16-bit dats selector/multiplexer R .. £3:35 £3-20 £2-95 £2-15 £2-05
BAX13 &p| GETi02 88p | TIS52 75151 B-bit data selector/muitipiexer £1-10  95p 80p 80p 700 M IM3085 Fairchild
BAX18 7p| GET103 £5p | TIB8O 74153 Dual 4-line to 1-line data selector multlpluer £1-35 £1.27 £1-20 £1-15 £1-10 7s
BAY3!1 7p|GETI11 46p | T1861 74154 16-bit decoder/demultiplexer . . £2.00 £1.75 £1.55 £1.30  £1-08
BAY38 16p| GET113 26p | TIg62 74185 Dual 2-line to 4-line decoder/demultiplexer .. £1:55  £1.47  £1-35  £1.10  £1.05 25 + 63p
BC107 10p | GET114 20p | V4054 74158 Dual 2-line to 4-line decoder/demultiplexer .. £1-55  £1.47  £21.35 £1.10  £1-05 100 + S0p
BCI08 10p | GET115 50p | VR525 74190 Rync decade up-down counter, 1-line mode .. £1.95 £1-85 £1-78 £1-80 £21.50 500 + 40p
BC108 10p | GET114 55p | WOI 74191 8ync 4-blt up-down counter, 1-line mode . £1.95 £1.85 £1.75  £1.60  £1.50 1000 + ISp
BC109C 12p | GETARO 45p | W06 45p 74192 8ync decade up-down counter, 2-line mode ..  £2:00 £1-90 £1-80 £1.85 21.55
BCI13 10p | GET382 80p | ZTX 107 16p 74183 Bync 4-bit up-down counter, 2-line mode a £2-00 £1-90 £1-80 £1-80 £1-40 BYZI3Mullard 250
BCl14 20p | GEX66 ZTX 108 12p 74186 Asynchronous presettable decade counter .. #1-60 81-40  £1-30 8110 4£1-00
BCl15 £0p 81-50 | ZTX109 18p 74197 Asynchronous presettabie 4-bit binary counter 81-80 Il-“ $1-30 $l-10 4£1-00 25 + 20p
BC116  20p | GM3784 85p | ZTX 300 1gp Texas 1.C. Handbovk. Complete inforniation’on 100 1ypes. 40p. Post 10p. 100 + 17p
BC116A 28p | MAT101 26p { ZTX 301 18p Complete dala on the abore in booklet 20 pages, Ref. 29, issue 2 nl l5p pos! paid. 500 + ISp
BC117 20p | MATI21 26p | ZTX 302 20p Integrated circuit aockets 14 pin D.T.1, 26p; 16 pin D.I.L. 1000 + 12p
BC118  20p | MC724P 60p | ZTX 303 £0p T T
BC118  30p | MJ420 80p | ZTX 304 26p INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 10p
BC134 20p{ MJ421 80p | ZTX500 18p CIRCUITS CIRCUIT 3 Watt Amplifier with - + 8p
BC135  16p | MJ2801 ZTX501 16p MFC4000P 56p § SL403D Stodisithlacoses 100 + 7
BC136  20p 2110 | ZT X502 20p MFC4010P %0z | Complets with 8-page P.I Cument 1-11 500 + b
BC137  20p { MJ2601 ZTX 503 17p 1c12 a8 booklet, creuits Type volts 1000 + 8
BC138  20p 1-50 | ZTX 504 40p PA246 2150 | snd dats BC35A 100 3 amps B0 P
BC147 12p | MJE340 50p { 2T X531 28p TAD10O 8180 £l 50 LA 8C35B 200 3 amps 88
BC148 %g; MJE370 20p | IN914  7p ;AGD?I‘I;J !ls‘gg ° 8C35D 400 3 amps 90y § OC28 Mullard 60p
BCl49 MJE371 80p [ IN916 <10 BC40
BC153 209 | MIES20 78 | 1N4148 75 702C (T0B) 76p ZENER DIODES O oo L) S X B
BC154 20p | MIES21 70p | 1844 7 709C (TO5) 45p 1- 25 100 5060 1000 § BC40B 200 6 ampe £1- 500 + 48,
BC167 15p | MJE2955 18921 ki 708C (D.1.L.) 45p 24 + + + + 8C40D 400 6 amps £1-00 1000 + P
BC189 1% 8110 | 18922 8p 7238(;81;) “.'3: dogr;l"” BC4SA 100 10 ampe £1-08
BC168C 15p | MJE3055 26301  26p | 2N4280 12p 741CC ) ) 8C45B 200 10 amps £1:15
BC177  20p 76p | 26302 80p | 2N4290 1%p fj MCI303P 1200 series® 182100 85 7 G B o i 400 10 -m: 2185 [§ AN3819 Texas 35p
BC178  20p | MPBAOG 25p | 20303  86p | 2N4R71 85p MC1304P 22025 @ 1) watt A a +
BC179  20p | MPBA5A20p | 2N404 20p | 2N5457 30p | BL403D $1:50 ZL serlen  25p 23p 20p 17p 15p | BCOOA 100 15 amps 81°35 100 + 25p
BCI182L 10p | MPBA70 15p § 2N696  15p | 2N5458 38p 741C(DIL) 78p § 3 watt 8C50B 200 15 amps 8145 S00 + 10p
BC183L 10p | MPS8U0S 80p | 2N897 16p | 2N5459 40p 914(TO5) 40p 3TZ serien '80p $7p 25p £2p 30p BC50D 400 15 smpe £1:78 1000 + 17p
BC184L 12p | MPBUS6 85p | 2N69A  30p | 40250  50p 9234 TO3) 40p 10 watt SC4OE 500 6 amps £1-28 . :
BC212L 12p | NKT21420p | 2N706  10p | 40360  40p § TOBHIBA 28 ncries  +40p 37p 30p 309 B8» § o up 500 10 ampe 8145 | BCIOS and 9
BC213L 12p | NKT21686p | 2N7064 12p| 40361  40p § 20 watt amp.  $4-47 § Alitypesare 59 Wire Ended -+ these 4 All Makes 10
BC214L 15p | NKT40378p [2N708 18p | 40362 B0p i TOBHIBA 8tud. In voltages 3:3-100 volt in all § BCOOE 500 15 ampe £1'98 MR LD
BCY30 35p | NKT404586p | 2N930 20p | 40430 8100 Pre amp 21-50 standar) values. *3-3-33 voit. DIACBD2 259 100 + 1’
BCY31 40p| OA5  28p { 2NOR7 40p| 40543  6Bp 500 I P
BCY32 60p| OA10  28p | 2N1131 £5p] 40594 81-05 SILICON RECTIFIERS BRIDGE n:crm(nl 1000 + 55
BCY33 30p | OA47  10p |2N1132 £8p | 40595 81.05 i 1 AMP MINIATURE PLASTIC WIRE ENDED § Ministure Potted Bilicon }* x }” x 1” 2
BCY34 85p| OA70 10p |2N1302 18p 40636 £1:10 § Type P.LV. 1-49 50+ 100+ 000+1000+ Cur- Cur-

BCY38 48p{ OA79 10p IN40OI 50 6p 6p 4ip 4p 8ip [ Type P.LV.rent1-12 Type P.LV.rent 1-11 § AD161 ADI62 350
BCY39 OAf Bp Full transistor IN40O2 100 7p 6 O 44 & 1002 100 2a 65p 4004 400 4a ) each
21:00 | OAB0  Bp list availabl IN4003 200 Bp 7p S5p 4ip §2002 200 2a 65p 6004 600 4a  BOp 25 + 3p
BCY40 80p|0A91  7p S IN40O4 400 8p 7 50  4ip § 4002 400 2a 78p 1006 100 6a  70p 100 + 18
BCY70 18p|0AS3 7 send for your 1N4005 600 10p  ®p & 6002 600 2a BOp 2006 200 fa  7Bp 500 + 280
BCY7] 20p|0A200 7p| free copy today! IN40O8 800 12p 1l0p 9»  Bp 1004 100 4a 8Bp 4006 400 6a 4100 1000 + 225

BCY72 18p) 0A202 10p IN4007 1000 18p 12 10p  op 2004 200 4a 70p 6006 600 #a £1-10

OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new types arriving daily |
ADDITIONAL DISCOUNTS —10% 124 : 15% 25+ : 20% 100+ — DELIVERY IS FROM STOCK
HEN RY: SEMI-CONDUCTOR pEPARTM-ENT s e T SNl frmias Yo ity

303.-€DGWARE RD.. LONDON. W2 _TEL: 01723 1008/9 | LIST 1500 - 16% 25 . 3 TYPE fo mimmum (1,00 0
SEND.FOR YOUR FREC 20% 100+

order.1t helpsto planahea:

RADIO LTD. CALLERS 356 EDGWARE ROAD W2.{cory ro0ay POSIAGE 7p.ALLORDERS | & saves postage as weli.
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SEMICONDUCTORS
PRACTICAL AAIIS  9p|BCIOE 10p >

p BCY42 30p [BYI27 13p|OC75 23p
AAY(l 10p | BCI0BA 10p | BCY70 13p | BYI47 €140 | OCI70 23p
AAY30 10p 1BCIOBC 15p | BCY7I 20p | BYI&4 33p | R20006 £3-5
AAZI) 10p [BCIO9 12p |BCY72 13p | BZY88ser9 |R2009 €25
ACI07 Mp [8CII) 15p|BCYEY 97p sp |R2010 Qs
ACI26 23p [BCII6 20p | BDIIS 75p | BZY943er9 | SPBISS £1-0
_ ACI27 25p [BCI17 20p |BDI24 ®0p p | TAA700 2.4
s ec,f ACI28 28p | B8CII9 30p | BDI3| 75p [ BRIOO 26p | TADI0O £I-3
P Yy ACI4IK 25p | BCI21  25p | BDI32  80p | BRC4443 90p | TRASOO @20
ACI42K 18p |8Ci1258 25p | 8DI35 73p | BRYD9 TBA510 020
ACI5) p | BCI136 p | 8D175 44p |E1222 40p | TBAS20 25
ACI53K 22p | 8CI37 20p | BDISI 90p | ES024  40p | TBA520Q
CONTIL ACI75K Jép |8CI39 123p | BDI84 £1-3 | GETI02 39 as
ACI76 23p | BC142 2ip |BFI21 25p | GETI03 23p | TBAS30 €18
ACI76Kk 20p | BCI4) 23p | BFI23  30p | 15921 op | TBASI0Q
ACI87 25p [BCI47 12p|BFI25 23p |1592)  I12p €18
ACI87K 25p [BC148 10p | BFI27  30p | MEO404 1ip | TBAS40 €20
ACI88K 25p {BC149 12p | BFI5)  20p | MEO4I2 13p | TBASS0 £3-0

ACI93K 28p | BCI52 20p | BFI54  20p | MEO4I) 12p | TBA550Q
ACY20 20p | BCI57 15p | BFI6I  45p | ME2002 @p TBA57OQ‘I2

ACY22 12p | BCI59 I5p | BFI79 )0: ME4102 10p | TBA750 £1-4
ADI4) 43p | BCI70 ISp | BFIBO 35p | ME4104 8p TBA7SOQ‘l
20 4

ADI62 38p | BCI7IA 17p | BFI85 20p | MESIOI 12p | TIC46  40p
p TIP29A S0p

AFII7  20p | BCI77B 23p | BFI95  15p | MESOOI 12p Tlsson/su:;
37p

AF127 BCIB2LB 10p | BF222  30p | MP8I12 34p | 2N404  (Sp
AFI139  30p [ 10p | BF224) 15p | MPBLI) 40p | 2N697 12p
AFIT0  15p | BCIBIL 10p | BF256L 30p | OA4 10p | 2N706  9p
AFI78 88p | BCIBILB 10p | BF256LC 34p | OABI  10p | 2N708  12p
AFI79  60p | BCI84LC 12p | BFSI6A 37p | OA85  12p | 2N753

AF2)9  40p | BCIB6- 25p | BFWITA OA90 8p | 2N919  4Sp
ASZ17 S0p|BCI87 25p OA9I Tp | 2N920  42p

BAI5S4  9p [ BC2I20A 13p | BEYS0 20p | OAZ223 4Sp
e |ecaiil” 12 b 2N1307

1.4
BAI6) 90p | 8C214 ISp | BFY52 120p | OC28  6Sp [ 2N1308 24p
BAXI2 I2p | BC214L I3p [ BFY90 39p | OC35  s0p | 2N1309 24p

L ELECTRONICS specify CONTIL MOD-2 CASES for housing the BAwe) 36p | BC2508 14p [ BSX20 15p | OC36  65p [ 2N305I 20p
P E DIGICAL HIGH SPEED CALEULATOR, BE. GEMINI STEREG TUNER 8awes 3ep | BC26I™ lep [Bsxs0 s0p [OC44 1355 [2N3054 s0p
P.E. GEMINI AMPLIFIER, P.E. AURORA LIGHT DISPLAY SYSTEM, P.E. DIGITAL BaWST 3%p | BC26S  13P[Bsxel 38p[Oc4s  13p [2n3055 SSp
CLOCK. Also available ready punched for Sinclair Project 60, with or without 32“’5 ’7" BCII7 PleTiose 8sp|oOCT0 15p | IN914 op
active filter unit. Full kit of hardware is also available, including capacitors, 8BY20 37p 3 20p 8UI05/02 £ | OCTI " IN9 16 10
f h Z30 or Z50 at £3-68 BCIO7  10p | BCY2I 96p 05/0° P P
ar use wit BCIO78 12p | BCY)l 40p | BYI26 I5p ) OC74  23p | IN4I48  6p
PYC COATED X Y Z lofip &p X Y Zlofipkyp Terms CWO. if less than £5 10p P, & P.
MATERIALS.
' A 45 16513013, N 45 713340285 S.C.S. COMPONENTS
PYC’s easy to clean g :g Ig g-g }zg ggp 9 495 Ig Ilg ;3 ;gp P.O. BOX 24, WE?:ILEY, “IDDLESEX HAO0 1YY
i i . 9 3 3 P ] P JALE, for f list
surface is scuff resistant O 9 3653.0818p Q 9 713440355 S.A.E. for fu [
romoonron (£ 3 piiistle § s eiigh
'3 4 P h P
FRONT AND BACK G lg 3 s.g 3-40 28p -6 |g 7 |g $:40 35p
H 1 7 65 400 28p 13 10 13 660 45
T, PVC’STEE; | 13106544035 VI8 3138540330 LATEST RELEASES
FOR SIDES. TOP AN :< :g ;gg;% ggp ;’(V :g |g :;:6‘8 :gp from R.S. mponen(s Ltd. include these Printed Circuit type
CouEid M L 18 1065660 45p G Woodgrain 4.00 205 C"P,"‘C" e e P P Rl e, i
N ) . 1] mteoowmzu * . v 0 -
COST. M 45 313 250 28p Sizes in inches %z/w '?.0“|0073 Iesachl 47/40, thp each; 100/61, 220/40, 470/16,
X—Width Y Height Z=Depth tD @ BATic, D e
Miniature Moulded Bridge Rectifiers for printed circuit
mounting. REC 60, 800 volt, 0-9 amp, 38p each; REC 65,
800 volt, 13 amp, 459 each,
As mentioned in the PRACTICAL ELECTRONICS T.sxedIVollzlage Rezula(or;. TO-3 case. MYR 5 volt, MVR 12 volt, MVR
volt, all at £ eac
article entitled ALPHA N DISPLA YS Low Voltage Transformers for the above Regulators. 9 volt for MVR
€ UMERIC 2lv‘oolt' Ia'S volt for MVR 12 volt; 175 volt for MVR |4 volt, all at
eac
I. 5V 2ImA per segment AC or DC All of the above and many, many other high grade components, are
g. I(.:ar:e bright 12mm high display shown in our CATALOGUE Price 25p by return of post.
. Compatible with I.C. decoder driver 7447 All prices POST FREE in U.K. Minimum order 50p.
;. tuzgeld’cons(ructlon(sllatoa-tr)rggl':(ure snxel comsac; design AlL. ORDER ONLY FROM
ong life expectancy our accelerated life test C c : I
6. Any desnied colour with filters red, green, blue, Idayhgh)t El__ E RDN_E
neutra
7. Visibility curve ideally suited to the human eye Oept. P.E.. P.O. Qox No. 1, Llantwic Major, Glamorgan CF6 9YN
8. Bright daéllghg viewing from any angle up to 140
9. Acron P, boards including 1.C.’s available

7447 @ £1-50
8@ BAKER 15in. AUDITORIUM

A high wattage loudspeaker of excep-
tional quality with a level response to
above 8,000 cps. tdeal for Public Address,
Ducotheques Electronic instruments and

IO off 100 off 1000 off
3 ; 1.65 155 1-40 the home.
DA-133D Decimal . 1.70 160 1.48 Maximum Power 35 watts
DA-133§ +, —, I. 1-65 1.58 1.48 130 Bass Resonance 35 0.0.5.
4 for 1600 C WO including Filter Samples 4 DA-133 or 2 o
DA-133, IDA:I33D 1 DA-1335.  Filter Sections Sin x 2in—8p Flux Density I IL:',MG “:I“?s
eac i il i ms mouels
Postage and Packing any quantity S5p Yoice coil mnedance ez g

Useful response 20-14,000 c.p.s.

GUITAR MODEL “GROUP 350" POST
15 in. Heavy Duty. 50 watt £19 FREE
20 PLANS, CUBIC TABLES,

CROSSOVER DATA AND

CATALOGUE 42p POST FREE
CATALOGUE QNLY 5p

WEST HYDE D!VELOPMP;nEi:l:I::on:.:Dc.I, AYEFIELD CARESCENT B d k e [ R e p ’ 0 d U C e r S I— I d

iy MO o et Thornton Heath, Surrey.  01-684-1665
Telephone: Northwood 24941/26732 Telex 923231 WEST HYDE NTHWD Bensham Manor Road Passage, Tho s Y
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In just 2 minutes, find out how
you can qualify for promotion
or a better job in Engineering...

That’s how long it will take you to fill in the coupon below. Mail it to
B.1.LE.T. and w¢'ll send you full details and a free book. B.1.E.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
YOU. A low-cost B.LE.T. Home Study Course gets results fast —
makes learning easier and something you look forward to. There are
no books to buy and you can pay-as-you-learn.

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,

THEY DID IT—
S0 COULD YOU

**My income has almost trebled . .. my life is
fuller and happier.””  Case History G/321.

**In addition to having my salary doubled,
my futurc isassured.”” Case History H/493.

post the coupon today.

WHICH SUBJECT WOULD INTEREST YOU?

Mechanical
AMSE Meh
Inst. of Enginecrs
Mcchanical Eng.
Maintenance Eng.
Welding

Gueneral Diesel Eng.
Sheet Metal Work
LEng. Inspection

Eng. Metallurgy

Draughtsmanship
AMILED.
Gen. Draughtsmanship

Dic & Press Pools

T'echnical Drawing
Building

Electrical & Eleetronic
AMSE
Co& G
General Elee. Eng.
Installations & Wiring
Electrical Maths.
Llcetrical Science
Computer Ctronics
Electronic Eng.

Radio& Telecomms.

C. & G. Telecomms.

C. & G. Radio Scrvicing

Radio Amateurs

Radio Operatars’ Cert.

Radio & ‘T'V Engincering

Radio Servicing

Pracuical Television

TV Servicing

Colour TV

Pracucal Radio &
Electronics (with kit

of Correspondence Colleges.

No obligation.

Auto & Acro
AMIML

MAA IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Aotor Mcchanics
ARB. Certs.

Gen. Acro Eng.

Management &
Production

Computer Programming

Inst. of Marketing

thoe AL

Works Management

Work Study

P'roduction Eng.

Storckeeping

Estmating

Personnel Management

Quality Contrual

Electronic Data
Processing

Numerical Control

Plamung Encineerimg

Materials Handling

Opcrational Rescarch

Metrication

Rales Management

Constructional
ANMSE (G
C. & G, Structural
Road Engincering
Civil Engincering
Building
Air Conditioning
Heaung & Ventlating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painung and
Decorating.
Architecture
Bulders® Quantities

Aceredited by the Councl for the Arereditation

General
Petroleum Tech,
Practical Maths.
Retigerator
Servicing.
Rubher Technology
Sales Engincer
I'imber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate

of Education
Choose from 42
"0 and "A’ Level
subjects including:
Enghsh
Chenustry
General Sciene
Greol
Dhysics
Mathemaries
Technical Drazon,
French
German
Russian
Spanish
Biolo
B.LE and 1is
assoctated schools
have recorded el
over 10,000 G.C.IL
successes at O and

1" fevel.
WE COVER A WIDE
RANGE OF TI:
AND PROFESS
EXAMINATIONS.

orher e xant successes.

(O ver 3,000 of our Students
ave obrained Ciry & Guild,
Certificates. Thousands of l

*Completing your Course meant going from
a job I dectested 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
speak of the rewards that come to the
man who has given himself the
specialised know-how employers seek.
There's no surer way of getting ahead
or of opening up new opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

Freel

Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you . .. but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

1 L 1 3 i 1 J 7 7 J |
lo: B.I.LE.T., Dept B4, Aldermaston Court, Reading RG7 4PF

I Please send me book and details of your Courses in

Name

BLOCK CAPITALY PLEASE

dress.

Ad
i

Age.

P

(Write if you prefer not to cut this page) Subject of Interest

B.LET-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE

Published approximately ou the loth of each tonth by 1PC Magazines Lt Flevtway Houso, Farcingdon Strect, London, E.C.4. Priuted in Eugland by Chapel River Press,
Am]o\'?r,v Hauts  Sole Agents for Australia and New Zealand  tlordon & Goteh (A‘ain) Ltd South Africa ~Centril News Agency Lid, : Rhodesia and Zambia —Kingstons Ltd.
East Africa L’Llu‘»ner) and Ofﬁc_e Supplies Ltd.  suhseription Rite (including postige} © For one year to any part of the world £2-65 (£2.13.0 )

Prartical L_lu ronics 18 seld ugl})}cct to the following cenditions, namely, that it shall not, without the written consent of the Publishers tirst given, be lent, resold, hired out or
otherwise dmpo@:_d of by way of Tradc at more than the recommended sclling price shown ou the vover, and thut 1t shall not be lent, resold or hired out or otherwise disposed of iu i
mutitated condition ur in any unautherised cover by way of Trade, or affixed to or us part of any publicition or ardvertising, hiterary or pictorial matter whatsoeser.




HENRY’S RADIO LIMITED ,®

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI

BUILD
« TEXAN
20 20 WATT INTEGRATED .

I.C. STEREO AMPLIFIER
% FREE TEAK CAS

FEATURES: New shim design with 6 ICs, IC

sockets, 10 silicon transistors, 4 rectifiers, 2 zeners

Special Gardners low field shim line transformer.

fibre glass PC panel. Coemplece chassis work

HIGH QUALITY AND STABILITY ARE PREDOMINATE
FEATURES-DEVELOPED BY TEXAS ENGINEERS FOR
PES’F\‘ORMANCE, RELIABILITY AND EASE OFf CONSTRUC-
TI

FACILITIES: On/off switch indicator. headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector: Mag. P.U.,
Radie Tuner, Aux. Can be altered for Mic, Tape, Tape head, ecc
(Parts list Ref 20 on request)

with
compenent kits!

‘Practical Wireless'’

(As featured in’
. May to August 1972

SPECIAL g SLIM DESIGN
KIT PRICE WITH
SILVER TRIM

£28°50:

COMPLETE WITH FREE
TEAK CABINET

Designer approved kits anly
available from Henry’s!

Overall chassis size
14! in. x 6in. x 2in. high

LOW COST HI.FI SPEAKERS

E.M.l. Size 13}inx 85in and Ceramic Magnet

TYPE 150 6 watt. 3, 8 or 15
ohms £2-20. Post 22p.

TYPE I50TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or I50hms. £3-85. Post 25p

TYPE 350 20 watt with tweeter
and crossover, 8 and 15 ochms

TEST EQUIPMENT

SE250B Pocket Pencil Signal Injecter, £1.90

SES500 Pocker Pencil Signal Tracer, £1-50

TE!5 Grid Dip Merer 440 KHz—280 MHz.

£13.45

500 30 K 'Volt Multimeter, £9.25;
with leather case, £10-50

200H 20K/Voit Multimerer,
with case £4.95

AFI105 50K Volt Muluimeter. £8:50;
with case, £9.5

U434) AC/DC Multimeter
tester with steel case, £10-50

TE20D RF Generator 120KHz—300MHz.
£15.95. Carr 35p

TE22D Audio Generuor
£17-50, Carr.

TO3 3in Scope I,Hz—\
£39.00. Carr. 50p

CI1-5 3in Pulse Scope 10Hz—10MHz,
£39.00. Carr. 50p

TE65 Valve Voltmeter 28 ranges.

£17.50. Carr. 40p

£4.20;
with

transistor

20Hz—200KHz,
MHz,

£7.70. Posi 28p.
POLISHED CABINETS 150, {50TC. 450 £4-60. Posc 30p
NEW MW LW TUNER
" TO BUILD
ML-3 uses Mullard Module |
Slow motion tuning. Built-in |
battery. Ferrice aerial.  Overall size 7inx
2hin x 3gin. TOTAL COST TO BUILD £4-85. Post [5p.

All parts sold separately—Leaflec No. 6.

“BANDSPREAD"” PORTABLE TO BUILD

Printed circuit all transistor
using Mullard RF/IF Module. M™edium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull output, fibre glass
PVC covered cabiner, car aerial
Attractive appearance and performance

design

BUILD THIS YHF FM TUNER
5 TRANSISTORS 300kc/s BAND-
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION
MONO AND STEREO. A popular
VHF FM Tuner for quality and

reception of mone and stereo.
There is no doubt about it—
VHF FM gives the REAL sound.

All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL £697, p4p, 20p.
Decoder Kit £5:97. Tuning meter unit £1-75.
Mains unit (oprional) Model PS900 £2-47, Post

20p.
Mains unit for Tuner and Decoder P51200 £2 61. Post 20p.

TOTAL COST TO BUILD £7-98, pop.
32p(Batr.22p). All partssold separately
—Leaflet No. 2.

“7T" MEDIUM AND LONG WAVE PORTABLE (as previously
advertisgd) £6:98, p.p. 35p from stock—Leaflet No. |.

CATALOGUE

Fully

detailed and
iHustrated
covering every
aspect of
Electronics
—plus data.
circuits and
nformation

10,000

PA—DISCO—LIGHTING 3y . &
UK's largest Range—Write 6 6
phone or call in. Details and

demonstrations on request. ﬁ ﬁ ﬁ ﬁ
DJ30L 3 Channel sound to

ﬁ'

light unit, 3kVW. £28.50
DJ4OL 3 Channel Mic (Bulltin) co light,  FIBRE OPTICS
3k VY. LIGHTING
DJ70S 70 watt Disco amp/mixer, £49-75 EFFECTS - PRO-
DISCOAMP 100 watc Disco amp/  JECTORS - SPOTS
mixer, £67 50 DIMMERS
DJI105S 30 watt Disco '\mp/mlxer (3[ 00 MIXERS.
Anti-Feedback Quality Mic., £11:5 Ever thin for
SDL i2in 50 wate 8 ohm Full range Yo o
Speaker, £12:95 L [
DECKS. Use MP60 o SP25/3 see 8 €
above. Matching cartridge SCS5M, FREE Stock List
£2.62 Ref. No. 18.

Stock lines
at Special
Low Prices and
Fullty Guaranteed
Post

PRICE 55p Poi

(40p FOR CALLERS)
PLUS! FIVE
10p VOUCHERS

Send to this address—Henry's Radio Ltd. (Dept. PE). 3 Albe-

marle Way, Loendon, E.C.1—for catalogue by post only. All
other mail and callers to 303", see below

ALID hbid? TRIT

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS

230 £3.57 Z50 £4.37 el S o
STEREO 60 £7.97 PZ5 £3.97 MQ‘QQ’
P26 £6 37 PZ8 £4.77. .
Transformer for PZB £2-95.
Acuve Filter Unit £4.45,
Stereo FM  Tuner £16.95.
IC12 £1-80 QI6's £15 pair
Post, etc. 20p per item.

PACKAGE DEALS Post 25p
2 x 230, Stereo 60, PZ5 £15-95
2 x 230, Sterec 60, PZ6 £18-00
2 x 250, 5terec 60, PZ8 £20:25
Transformer for PZ8 £2-95
NEW PROJECT 605 KIT £19:95

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY’S

All the parts you need plus Data and Circuits.

, High Fidelity & Tape

Electronic Components,
Audio and Test Gear Centre

404/406 EDGWARE RD,

Equipment Centre

LONDON, W.2,
Tel: 01-

LONDON, W.2.
Tel: 01-402 8381/8382

354/356 EDGWARE RD.,
02 4736/5854

Get a Catalogue—it’s all in there!

Disco - PA - Lighting
Equipment Centre

ONDON, W.2.
Tel: 01-723 6963

Maii
and
EDGWARE ROAD, 30!
LO
Tel: 01-723 1008/1009

RECORD DECKS
CHASSIS (Post S50p)

SP2S/3. £10.75 HT70, £15.00
MP60, £10-40 MP610Q, £14.15
AP76, £18-95 GL72, £22:25
WITH PLINTH/COVER

(Post 70p)

MP60, £17-20 TDI50AB. £41.75
HT70, £21.60 PLI12AC, £35.25
HL(GL7S), (35 25 BD2, £32:2%
MP610, £20-3

CART/ PLINTH’COVER

(Post 70 p)

(HL) AP76/GBOO PC £29-
(HL) SP25-. 3/GBOOH/PC £|8 95

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. Ideal remote switching and
svgnallmg Complete with data

and circ
PRICE PER PAIR £5-90. Postl0p.

TEXAS PUBLICATIONS
1-100 watt  Amplifiers and
Preamptifier. 77 pages layouts
and data £1-25.
Data Book (Ne. 2) all TTL IC’s,
60p. 420-page Transistor Data
(No 3)60p. 340-page Transistor
Data (No. 4) 60p. (Post. etc., 20p
each )

POWER INTEGRATED
CIRCUITS

Plessey SL403D—3 watt with
8-page data, layouts and circuits
£1.50. P.C. Board 60p; Heat Sink
14p, Sinclair 1C12—6 watt with
data and circuits £1-80.
TH9013P—20  watt
Amp Module £4-57.
TH90([4P-IC Preamplifier £1-50,
Data/Circuits (No. 42) for above
10p.

7 SEG & NIXIE TUBES
(Post 15p per | to 6)
XN3, XNI3. GNé& 0-9 side

view with data. 85p.

GNP-7. GNP.B 0-9 side view
with decimal points and data,
95p.

3015F 7 seg. £2 each, £7 per 4
with data. 12 and 24 hour clock
circuits for above.
15p.

MINIATURE AMPLIFIER

5 transistor. 300mW  ofp.
Fitted volume and sensitivity
control 9 velt operated. £1.75
each, p.p. 15p.

QUALITY SLIDER CONTROLS
60mm  stroke  singles and
ganged. Complete wrth knobs.
5kQ, 10k, 25kQ. 100kQ,
500k2. | meg. Log and Lin.
45p each, 10k, 25kQ, 50kq,
100k¢. Log and Lin ganged.
75p cach

HI-FI AND TAPE

EQUIPMENT
Acknowledged
as U.K.'s
Largest Stockist
with Lowest
Prices Plus 12
Months
Guarantee.
Write or call
for FREE {2
page lists (Ref.
16/17).

Power

TRANSISTORS IC
RECTIFIERS SCR
TRIACS. ctc
NEW FREE LISTS Ref. No. 36

; on request

Order, Industrial Sales
pacial Bargain Shop
EDGWARE ROAD,
DON, W.2.

“‘404°° & “406°° OPEN SIX FULL DAYS A WEEK 9am to 6pm MONDAY TO SATURDAY

Ref. No. 31 |

HT70/G800/ £27-00
(HL) 202$YC/9YAHCD‘

£13.50
MPGO/SCSMDIPC £17-25
(HL) GL75/GBO0E/PC £44.15
{HL) GL72/G800/PC £34.50

700-page IC

S



