


NEW EDU-KIT MAJOR

Q COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

@ 4 Transietor  Farpiece ® 7 Transiator Lund- @ 2 Transistor Regenera-
. @ Radio speaker Radio MW /LW, tive Radio
.
; o ’ $lsispalTrace: @ o Transistor  Short @ 3 Transistor Regenera-
-® @ Signal Injector Wave Radio tive Radio

@ Tisusiktor Teater NPN @ Electronic Metronome @ Audible Continuivy

TOTAL BUILDING COSTS PNP Tester

@ Electronic Noise Genera-
@ + Transiator Pneh Pull

- P.P. & INS. 44p Amplifier 55 @ sensitive Pre-Amplifier
(Overseas P.P. @ Battersless Cryatal Kadia
@ & Transistor Push  Pull @ Complete with parrs price

£1.05p) Amplifier @ One Trausistor Radw liat and plans

NEW | NEW =g | ROAMER

ROAMER /% EVERYDAY JVEI!‘VHF
NINE ) 3 SERIES
T

i INCLUDING
i :
WITH V.H.F. ) » 1 f] Build this exciting New series of designs 10 TRANSISTORS.

AIRCRAFY
9 TUNABLE

INCLUDING L Ev5 Trangistors and 2 diodes. MW/LW WAVEBANDS,
AIRCRAFT o ¢ Powered by 4{ volt Battery. Ferriteod MWI, MW2, LW,
aerial. tuning condenrer. volume control. and toud- SW1, Sw2, SW3,
Nine Tran- apeaker. Attractive case with red apeaker grille. Size TRAWLER BAND,
sistors, ¢ i Qin X 5fin x 2%inapprox. Parta price st and plans VHF AND LOCAL
Tunable wave- J 15p (FREE with parts) STATIONS. ALSO AIR-
bands an 5 TOTAL P.P. & INS. 30p CRAFT BAND g
Roamer Ten. Built BUILDING L (OVERSEAS Built-in ferrite rod aerial fur MW/LW )
in ferrite rod aerial for MW/LW COSTS P.&P. 70 Retractable, chrome piated section  1eleacopic
Retractabie chrume plated telescopic aerial for VHI . . 70p) ae.;ax\:mp ln.etan_.zled et’:lli ;mav‘fu h[n ';Mkn'ﬂm:;t()gm\'\"‘
and 8W. Push Pull cutpui using 600 W transistors. Case and juoka as ahove and " listening. Push-pull nutput naing 500m
4 Transistors and 3 diodes, tuning condenser with Ev H Tra"ms““” il ' Nidgs: Powssed by 9 transistors Car _Acl’ldl‘and l?‘pe recond sock__etn, 10
VHE section. separate coil for aireraft, moving coil VOl aTte R, Rerritelto Vaerial o wispeaker. ol transistors plus 3 divdes Flale o guing coil
loudspeal volume  ONJOFIT and  wavechange MW/LW coverage, Push Pull Output. Parts priee kpeaker. Gianged tuning comlenser with ViHE Nec‘,""."
Attractive all white case with red grilie and carrying Jit e plans 15p (FREE wilh parts. Separate coil for Aircraft Bami. Valume/on/off, wave
atrap. Size 93in X 7in X 23in approx. Parts price hat TOTAL P.P. & INS. 30p cn?}r"ge‘andbl! "L‘ uvn:‘mls& *;'r_ﬂvll)\(r_‘mse in black
FREE with part . S . with silver blocking. Size $in X 7in in )
oty | | parts) BUILDING £3 60 (OVERSEAS Easy to follow instructions and (hagrama. Part« price
TOTAL = P.P. & INS. 44p COsTS P. & P. 85p) ligt and plana 30p (FREFE with parts)
| OVE
ey o Ao EV7 ke wot lookn ax abone TOTAL L P.P. & INS. 52p
. . 7 transistors and X diodes.  Six wavebands. BUILDING (OVERSEAS
z MW/LW, Trawler Rand, SWi, SW2, SW3 powered COSTS P. & P. £1-05)
elercopic Aertal

by 9 volt Battery Push Pull Ontput
for Bhort Waves Parts price list and ecasy build
plane 20y, Free with parts

TOTAL P.P. & INS. 31p
BUILDING £4.08 (OVERSEAS

COSTS P. & P. £1-05p)

POGKET
FIVE

3 Tunable wavebandes.
MW/LW and Trawler

Band 7 atages. . .

tranainore " ROAMER EIGHT Mk. 1 Aeapiheen oo

diodea. supersensitive ferrite Buildi bl ifiers, ete.,

rod aerial. moving coil Total Building Costs > ’;‘o‘:-:;l::’ s{?aigi
dia b

loudspeaker, atiractive £2.28 NOW WITH
Black and Gold Care Size
Sgin % ltin x 3}in  approx P.P. & Ins. 24p VARIABLE
Plans and parts price list 15p P, 0
(FREE with parts) (Overseas P.P. 65p) TONE CONTROL

7 TUNABLE WAVEBANDS:

=== TRANSONA | it

8W2,SW3 AND TRAWLER BAND. Built-in fernite rod
aerial for MW and L\V. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output using
600mW transistors. Car aerial and tape record sockets.

units including
master unit
to construct.

FIVE Selectivity switch. 8 tranaistors plus 3 diodes. Kine tone Coniponents snclude: Tuning Condenser: 2 Volume
””""'“g “'\"'l"p“k"'/ Air spaced uang?d "u”””zl ;:cn- Controis: 2 Hlider Switches: Fine tone moving coil
. denser. “oluine/on/off, tuning, wave change and tone 3 . 5 Stri . Ren " oop
Wavebands, transistora controls. Attractive case inrich chestnut shade with gold SR i Pf’,::'; Gl '}f":‘l e
and speaker as Pocket blocking. Size 9in X 7iu X 4in approx. Easy to follow 10 Translstors: 3. Diodes : Reatators : Uapacitors -
Total Building Costs [, 2L L i o et AN RE s, [Rales priceliiefiand plane Three b Knubs.  I'nits onee constructed  are
PP &) I T‘m'liw A P (FREL with parts). detachable fromn Master Umit. enabling them to
£2-5 SEISENST ok feants frite TOTAL P.P. & INS. 47p he stored for future use. [ileal for Schoaly, Educa-
25p Nis 15p ToRleRl BUILDING = (OVERSEAS tional Authorities and all those interested in radio
(Overseas P. & P. 65p) jarte). €OSTS P. & P.£1-05) iR s b g T R (s

TOTAL £5.50 P.P. & INS. 33p
g BUILDIN VERSE,
TRANS EIGHT s rransistors anp 3 pioves | — BUDIRG .
8 TUNABLE WAVEBANDS, MW, LW, SW1, SW2, SW3 AND TRAWLER
BAND. Benaitive ferrite rod aerial for MW, anid L'W. Telescopic aeriai {or
short waves fin apeaker. & improved type transistors plus 3
diodes Attractive case i1 biack with red gnlle, dial aml black
knobs with polished ruetal inserts
Bize 9in % 3iin x Zjin approx. Push- -
pull outpur Battery economixer TOTAL BUILDING COSYS 61a HIGH ST., BEDFORD MK40 18A. Tel. 0234 52367
switch for extended battery If Reg. No. 788372
Ample power to drive a larger apeaker. Parts P.P, & INS, 33p ¥ |
price liat and plans 25p (FREE with parts) £4'4 (OVERSEAS BV epmull®™EDaEEE 1
P. & P. £1-05) F :
ROAMER SI 6 TUNABLE WAVEBANDS: MW. LW. SW1, SWe, To RADIO EXCHANGE (€O., 6la HIGH STREET, BEDFORD MK40 ISA l
TRAWLER BAND PLUS AN EXTRA MW BAND
FOR EASIER TUNING OF LUXEMBOUKG, ETC. Senwutive ferrite rod acrial ana tele- H i | ¢ p .
scopic aerial for short wiaves. 31 speaker. 8 stages enclose or
6 transistors and 2 diodes, ote.  Attractive biack  TOTAL BUILDING COSTS " ]
Name .

case with red grille, dial and black kimobs with
polished metal inserts. Size 9in x 53in x 2in appros = (P(')F\’I'E:SIENASM‘)
Planas and parts price tist 25p (FREE with parts)

P.& P.£1-05)

Please add 107 for VAT wc.r.sr.

Address - -

P.E.57
[ 1 J F 2R B AR R Q0 0 Q& R 1 |
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- You'll hardly
be able to

believe your
ears!

Canyou

rea“yc?et ) Until now, richly satisfying sound has always cost a richly satisfying price.
1 But not any more! For an almost unbelievable £17-95, you can have

soun quallty F o= Stereo 21—audio for the connoisseur

Whatever your taste in music, you can hear it on STEREO
21 the way its composers heard it in their dreams!
Beethoven or Mahler . . . Ellington or Jellyroll
Morton . . . Das Nibelung or Jesus Christ

like this for = =
lessthan£18?

YeS you Can! Superstar . . . Carols from King's College
. Chapel or the return of a Beatle . . . every-
W|th the neW thing from a prettily fluting baroque organ
to the newest pop group at full throttle—

STER O STEREO 21 does them all justice!
W, " And have you ever seen a handsomer audio

F installation? Compact enough to go in a
# university student's bedroom-study, elegant
enough for the suavest penthouse pad in Town,
STEREO 21 offers you all the pride of possession
as well as a thrilling musical experience!
Top-quality amplifier, BSR 8 record automatic
changer turntable, matching speakers. Deck and
) speaker cabinets you simply wrap round and glue
» to build. Screw in the amplifier and connect up
2 (all push fit, no soldering whatsoever), so
simple literally anyone can do it. Except
for glue and panel pins, all parts
supplied including full instruc-
tions—all for £17-95 (plus the
cost of post and packing if
. you buy by mail), and—to
> round it all off—a money-
back Guarantee if your
pleasure in STEREO 21 is not
complete!
Just think—In only a few days you
could be glving your ears the treat
of a lifetime—AND Introducing your

Personal shoppersand mail order price

£17:95

Plus £1-50 P&P.

Diamond styli, if required, £1-37 extra
Just write your order glving your credit card number. Do not send your card.

RADIO AND TV COMPONENTS (ACTON) LTD.

21d High Street, Acton, London W3 6NG

323 Edgware Road, London W2
Mail orders to Acton. Terms C.W.0. All enquiries stamped addressed er.velope.
Goods not despatched outside U.K.
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C
aboost in the output.

VISCOUNT Ill now_lgives you an imposing 20 watts per channel—and the price quoted is actuaily
“INCLUSIVE OF VAT?

The money's important, of course, but not nearly so important as value for money! And that's
something you get in abundance with VISCOUNT Ill. We design it we make it we sell it
direct to you—passing on all the economies that come from cutting out middie-men! That's
the only way you can get so much quality for so littie money!

The unigue VISCOUNT IIl amplifier, plus the Garrard SP25 Mk IIl deck. plus the magnificent
Duo Type I matched speakers (or Duo Trpe Il for a small room) give you an audio installation
that will prove unbeatable for listening pleasure! On the brushed aluminium front panel of the
amplifier you'll find all the facilities you need—volume, bass, treble and balance controls, plus
switches for mono/stereo, on/off function and bass and treble filters. Plus headphone socket on

the back And the teak finish will harmonise and enhance virtually any style of interior decor!

the last lingering harmonics of
Pathos and the panache of Liza Minelli . . . the
fin subtleties of the virtuoso clavichordist—

The heart-stopping timbre of Tom Jones at his most virile
a solo performance by Heifetz or Menuhin . . . the
majestic sonorities of the brass band and the e
hear every nuance with a fidelity that you have never experienced before!

Come and hear VISCOUNT Ill! If it's inconvenient to travel, buz bg post in the confidence that
uarantee to give you extra

you won't be disappointed (and with a 24-carat Money-Bac
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type Il Size approx. 17in x 10§in x 63in. Drive unit 13in x 8in with parasitic tweeter Max. power
10 watts 8 ohms Simulated Teak cabinet, £14-00 a pair, £2-20 p. & p. Duo Type Il Size apgox 234in x 11}in %
kHz. Teak veneer cabinet

Drive unit 134in x 8}in with HF speaker Max. power 20 watts 8 ohms. Freq range 20Hz to
£32-00 a pair + £3-30p & p

PRICES: SYSTEM 1

Viscount lIl R 102 amplifier

2 Duo Typa Il speakers
Garrard SP25 Mk Il with
MAG. cartridge plinth & cover

£24-20 ~ S1p&p
£€14-00 + £2-20p & p

€18-00 + £1-75p & p

£56-20

Availtable complete for onty £49-00 - £3-50p. & p.

total

PRICES: SYSTEM 2

Viscount R 102 amplifier £24-20 + €C1p&p

STILL ONLY £49 COMPLETE

v

94in

2 Duo Type ill speakers €32 00 ~ £3-30p & p

Garrard SP25 Mk It with

€18 00 + £1 75p & p
£74-20

MAG. cartridge plinth & cover

total

Available complete for £65-00 + £4p. &p.

THE TOURIST PUSH-BUTTON
CAR RADIO KIT £6-60

The Tourist PB is suitable for 12 volt
working on both negative and positive
earth vekicles it covers the full medium
and long wave bands. It is permeability
tuned and sturdily constructed. Qutput is
a full 2-5 watts into an 8 ohms speaker. But the
Tourist PB will operate into any loudspeaker from
8 to 15 ohms.

Apart from the output stage, which is an integrated circuit, the only. other
electronic components that need soldering are some capacitors, resistors, etc.
The kit includes a pre-built RF tuner unit, and fully modulised IF stages which
are 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 Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 44}in deep.

* Circuit diagram and comprehensive instructions 55p free with parts.

* Fully retractabie and lockable car aerial £1-37 post paid.

CAR RADIO KIT :s~sodp. & p. 55p
Speaker with baffle and fixing strips £1-65. 23p p. & p., post free if bought with
the kit. Send stamped addressed envelope for leaflet.

If you can solder on printed circuit board, you can bulld this push-button car
radio kit. it's simple—just follow the step-by-step instructions.

g PE TAPE LINK
@ )\C

ONSTRUCTORS

Suitable 3 speed tape
deck, less heads. Caters
up to 5}ins. spools. 240V
AC mains. Unused but
store soiled hence no

warranty. £4 . 00

£1p. & p.

RELIANT Mk IV £13-50

*5 Electrically Mixed Inputs. *3
Individual Mixing controls. *Sepa-
rate bass and treble controls
" common to all 5 inputs. *Mixer
employing F.E.T. (Field Effect Tran-
sistors). *Solid State Circuitry. *Attractive Styling.
INPUTS 1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic.
or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide range of
medium output equipment (Gram. Tuner, Monitor, Organ, etc.). All 250mV
sensitivity. Output 20 watts into 8 ohms (suitable for 15 ohms). Size approx.
124 x 6 x 34 ins.
£13:-50 p. & p. 60p.

UNISOUND MODULES

ONLY £7-64 + S5p p. & p.

For the man who wants 10 design his own
stereo—here’'s your chance to start, with
Unisound—pre-amp. power amplifier and
control panel. No soldering—just simply
screw together. 4 watts rer channel into
8 ohms. Inputs: 120mV (for ceramic cart-
ridge). The heart of Unisound is high
efficiency .C. monolithic power chips
which ensure very low distortion over

the audio spectrum.
: IN-CAR ENTERTAINMENT
AT HOME

With this elegant stereo 8 track add on unit, audio
enthusiasts now have the opportunity to extend their
systems to include the playing of 8 track cartridges.
Simply select your channel, by push button, four digital
lamps indicate channel selected. Mains operated.

The Viscount lii, the fabulous Stereo 21 and £9 . 9op & p.80p

the Unisound Modules will all accept this unit,

simply connect up. ALL PRICES INC. VAT

SEE OPPOSITE PAGE FOR ADDRESS DETAILS
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TEGHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and electronics, or are
already engaged in the industry, |CS can help you. We can
further your technical knowledge and provide the special-
ized training so essential to success, or prepare you for a

recognised examination.

ICS have helped thousands of

ambitious men to move up into higher paid jobs — we can

do the same for you.

Take one of these courses . ..

@ Society of Engineers Graduateship (Electrical
Engineering)

@ C & G Telecommunications Technicians
Certificates

@ C & G Electrical Installation Work

@ C & G Certificatein Technical Communication
Techniques

@ C & G Radio Amateurs

@ MPT General Certificate in Radio Telegraphy

@ Audio, Radioand TV Engineering and Servicing

@ Electronic Engineering Maintenance,
Engineering systems

@ Instrumentation & Control systems

@ Computer Engineering and Technology

@ Electrical Engineering. Installations,
Contracting, Appliances

NEW self-build radio courses

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable, and

high-grade test instruments, all under
Transistor Portable available as separate course.

POST THIS COUPON TODAY

for ful! details of ICS courses in Radio, T.V. and Electronics

expert tuition.

__.—___._._-—_—____ﬂ

To' INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. No. 230U,. Intertext House, Stewarts Road,
London SW84UJ or telephone 01-6229911.

Please send me the ICS prospectus — free and without
obligation.

I (State Subject or Exam.)
I Bidck Capitals Please

NAME
ADDRESS

OCCUPATION AGE

| your key to a brighter,
better future
Accredned by the Council for the Accreditation of Correspondence Colleqes

828

P.E. SOUND SYNTHESISER

SIMPLY SEND EXACT DETAILS OF
NAME AND NUMBER COPIED FROM
THE FACE OF YOUR ACCESS CARD
AND LEAVE THE REST TO US.

‘DESIGNER APPROVED KIT$

We stock a full range of pro-
fessional quality components as
specified for this exciting project.

ADD A TOUCH OF PRECISION TO

3 The
‘RING MODULATOR’ |I.C.

SG 3402N

£1-74 each v.C.0’s, ETC., BY INSTALLING 10
TURN POTS AND COUNTING DIALS.
RONIC ATTENY, 10 turn pots by BOURNS. 1" dia.
M 40 0259, linearity. 0-02°, resolution
or better. £3 each.
£1-00 each 10 turn indicating dial and knob
by AMPHENOL. 22mm dia. Resolu-
Z” NOISE DIODE tion better than 0:1%. With
brake and zero backlash gearing.
43-5p each £2 each. £ E
rrini D.LL. ““AS FITTED" ITEMS ON OUR CUSTOM
’ BUILT INSTRUMENTS.
740’s 32P each Full range of resistors, capacitors,

while stocks last
4p stamp brings
latest lists

modular hardware and regulated
power supplies. Individual com-
ponent/module kits from date of
publication.

ITEM <X’ TEMPORARILY OUT OF STOCK

Attractive discounts on quantity purchases.

EAI’““ A“m P.0. Box No. 3, ST. NEOTS

HUNTINGDON PEI9 3)B

TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed
P.O. payable to Eaton Audio. Minimum order £2.
Where P. & P. charges are not shown please add 10p in the £1
to orders under £5. Orders over £5 will be sent free of P. & P.

Il prices subject to V.A.T. /

andis Ltd.

P.O. BOX 25, CANTERBURY, KENT

Red L.E.D. 30p; Green L.E.D. 75p (approx. 5Smm diam.).
Minitron 7-segment display, £1-50 OR complete with a
7447 decoder-driver £2-50

Integrated circuits in 8-14 pin D.l.L. packages

741 36p; 748 38p; 709 36p

HI-Fl Stereo pre-amps. TBA23| £1-43; CA3052 £1-30

555 timer (microseconds to hours) 80p

Transistors

BCI82L 9p BC2I2L 1Ip BFYSI 19p
TIP29B 50p TIP30B 60p TiP41A 70p
TIP42A 85p TIP35C £3 TIP36C £4
2N3055 45p 2N3053 22p BCI107/8/9 8p

IN400! 10 for 40p 1N4004 10 for 50p

Zeners 400 mw 5%, full range i2p

Slide Switch DPDT i0p P.C. Mounting Stereo

TOS5 Heat Sinks 10 for ‘ Pots 100K Lin. 100K Log.
40p 10K Log. all at 35p

TO3 Heat Sinks 25p Miniature Toggle

Bridge Rectifiers | Switch

WO005 50 P.LV. IA 23p S.P.C.O. at 35p

W02 200 P.LV. [A  25p Neon, panel mounting

W04 400 P.LV. IA  27p amber, mains voltage

W08 800 P.I.V. A 34p 1Sp

Test EQquipment
Digital Frequency Meters/Counters
Multimeters—Please state requirements

Special Offer
Spend £4 and receive FREE a red L.E.D.

Please add 109, VAT to total cost
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YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN Y

YOUR HANDS”| ALMOST UNBELIEVABLE! Think of |
tha year 1984 and what might be produced then—now get the
fartastic ASTRAD 17 and SEE for yoursslf that the incredible

dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELSI It will probably make your presentradioseam like
a “crystal set'”| Complete with optional battery eliminator for
bath battery and mains use! We're almost giving them away at
only £18:50—a mere fraction of even today’s Russian miracle
pricel We challenge you to compare performance and value with
£84 radios! *Send quickly, from receipt of goods test on
mail order 7 day approval, refund if not delighted. Or
cail. Volume controlled from a whisper to a roar that would N
fill a halil! Much wider band spread, for absolute *pin-
paint'’ station selection! Plus “MAGIC EYE” tuning
level indicator for ultra perfect tuning sensitivity! Yes,
the Russians have surpassed themselves. proving again their

their advanced micro- cnrcurtry techniques in the field of space-
ship and satellite communications. Yes, EVERY WAVEBAND
instantly at your fingertips including Standard Long, Medium,
Short and Ultra Short Waves to cover the four corners of the
earth during 24 hoursadayincludingall normal transmissions.
VHF, FM/USW, AM:LW, W, SW, gets, locally, local &
new stations not yet operational, and messages from all
owar the world! Expensive TURRET TUNER side control
waveband selection unit (as used on expensive 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 controls for utter perfection of reproduction and
tone! Press-button dial illumination! Take it anywhera—
runs economically on standard batteries (obtainable everywhere)
or direct through battery eliminater from 220/240V AC mains
supply. Internal ferrite rod aerial plus built-in ‘‘rotatable’ tele-
scopic aerial extending to 39in approx. lt’s also a fabulous CAR
RADIO. Can also be used through extension amplifier,
tape recorder or public address system. SIZE 13in x 10in »
4%in overallapprox. Magnificently designed, in highly polished cases. ’
Made to give years of perfect service, Purer & sweeter tone than
ever. (U.K. service facilities & spares available for years & years to 0
came, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS
ultra sensitive earphone for personal listening. ONLY £18-50
{with mains/battery eliminator £2:25 extra). BOX, POST, ETC.
45p. NO MORE TO PAY! *BUT WAIT, for only 75p extra
yauget the sensational “COMPUTERISED” WORLD TUNING
GUIDE (it enables you to time, pinpoin( & get transmissions the af)
Fnole world over—even a child can do it in a flash—it even lets > D
you w when to tune into the U.K. when abroad. NO '
GJESS|NG' NO MESSING!) PLUS Standard ‘longlife’ batteries
amd Converter Plug. (Sorry—We cannot change these new radios
for any earlier model purchased.) Send quickly to Uxbridge Road
address, or call at either Store. But HURRY! SHOPERTUNI-
TIES SAVE YOU £££'s,

Russians have done it all NOW! It's the radio perfectionist’s r

TH S’FANTAST fG\ FAB

fantastic ability in the field of electronics and brilliantly reflecting 93

SHRU/NKT[] ONLY4Y)

RADIO
. -

5 ASTHAD 7

RTABLE RADIO & COMMUNICATION

s

YES 24 1 mifes

inches approxv/

*NOW AVAILABLE WITH

- fabulous COMPUTERISE D

PO WORLD TUNING GUIDE!
NO MORE GUESSWORK~

(| s,

transmissions the world over!

uY ‘ /
This equipments got | |
EVERYTHING! ||

o] s SOLID STM[

BATTERY/ MAINS AC

QImMPINEd

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 sen-
sation 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! RECOMMENDED RETAIL
PRICE GENUINELY £44! WE OFFER AT ALMOST HALF PRICE!
Wonderful features: W Press-button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! +« “MAGIC EYE" Visual Battery
check/recording level indicator or built-in automatic Leveller! « Sepa-
rate ON/OFF and HI-LO volume controls! s Heavy duty built-in
spaaker! % Earphone (for personal listening or ' monitoring’’) and extension
spmaker 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 120-minute Cassette Tapes, obtainable everywhere. AND the amazing
built-in full circuit VHF, AM/FM Radio gives you superb clarity of tone, in-
cradible station selection. Unique rotating Station Selector Dial—gets, locally,
loxal city and regional stations in every part of the country, plus B.B.C. National,
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could pay
£€£'s morefora Car Radio or Car Cassette player ALONE! £20.97, carr. etc., 43p.
Camplete with simple instructions, re te control mu:rophone w:th
orfoff switch and microphone stand. WITH WRITTEN GUARANTEE.
Send quickly, test on mail order 7 day approval from receipt of goods. refund if
nat delighted. Or call

BONUS OFFER: Batturues and Cassette Tape 28p extra if required.
Callers: ACCESS & BARCLAY CARDS ACCEPTED ATBOTH STORES

T
ERANDNEW AC/DC BATTERY/MAINS

ggeffe .

With remote
control
microphone.

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de luxe portable BATTERY/MAINS tape recorder and player—and -ncreduble
Shopertunities bring it to you for ONLY £10.95, Due to our cut pricé we
cannot name first-class makers—but rest assured you're getting one of the
BEST! Expensive “PIANO KEYBOARD” CONTROL PANEL (for latest
MASTER SWITCH controt) AND AUTOMATIC LEVEL CONTROL,
No fiddling with awkward tape and reels, just ‘‘slap-in'’ a cassette and off you
go! (Takes 30, 60. or 90 minute s(andard cassette tapes obtainable every-
where.) Amazing performance ensures perfect tapings and superb reproduction!
Remote control microphone. Rapid Rewind! Fast forward! Beautiful tone from
a whisper to a roar! Complete—record anywhere, indoors or out! Runs
on standard batteries AND 120/240V AC mains. Separate jacks for
remote control microphone, etc. Size 94in - Sin - 24in approx. Design can
vary slightly. With carry handle. WRITTEN GUARANTEE and full instruc-
tions. (Recommended selling price £26 97!) OUR PRICE ONLY £10-95, post,
etc. 50p. NO MORE TO PAY! *Send quickly, from receipt of goodl test
on mail order 7 day approval—refund if not delighted. Or call at either
of our stores. BONUS OFFER—Cassette tape, Standard batteries AND
microphone stand 55p extra if required.

Order by post to Uxbridge Road address or call at either stor U
! Bargainsgalore at both stores. —(COMMERCIAL TRAVELLERS PLEASE '

_SHOPERTUNITIES LTD. |

l NOTE: Merchandising office at Holborn Store )

Dept. PE/NC/31,164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON WIi sAQ, (Thurs. t, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane). LONDON, W.C.L. (Thurs.
7 p.m.) BOTH OPEN MON. TO SAT. % A.M. TILL 6 P.M.
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*RETURN OF
POST
SERVICE

APLIN ELECTRONIG SUPPLIES

1973 CATALOGUE

rd EDITION NOW AVAILABLE

SEND NOW FOR YOUR COPY OF THIS BEAUTIFULLY PRODUCED

FULLY ILLUSTRATED CATALOGUE AND WE WILL FORWARD IT

TO YOU BY RETURN OF POST. PLEASE SEND 9p IN STAMPS. MAPLIN: Projocted site of London's
EVERYTHING GUARANTEED BRAND NEW MARKED BY THE MANUFACTURER LG

8 pin DIL OP AMP SEMI-

C"":’ES':'S’I?;:"““ POTENTIOMETERS 7:"': 37‘54‘;2: 45p, WCONDUCTO:‘S
5 ’ pin b & | e stock a large
q8 - for e e P.E. SOUND SYNTHESISER B oo | rnee of transistors
Elol seri “‘;’W I(). Mmlka(ure e carbon McMURDO T o oAyt

ries, [‘H t in. Naiad
1W 1-2p. s:gdles. gl‘((n, IOIfI(I;, i this pro;ec( seems expensive YOU HAVEN'T SEEN g°‘k“'P';SB]'652" plealse e LOOOI{;
Mecal Oxide 2% 100 | 25k 0. 50k 7. 100K 1. OUR PRICES! (/Ix'i" Ry P bk These ‘opular de-
“iN !‘M Q. E24 series | 250k 1,500k, IMq, We shall be stocking all the parts for this exciting project, Sound Sy“(hg;iseri) ’ vices at amazingly
*AI lpW TR, B Ma. from the special 1.C."'s right down to the nuts, bolts and —— | low prices. BC107/8/
IO‘V‘\’/ s s*(“-k:d . t—ol t;rz lin (and Ik spacers for mounting the Yeroboards, Diodes IN914 4p. 9 10p each. BCI47/8
) R Send S.A.E. NOW for our detailed price lists. OAd 6p. BAX 135p. | 0p. = BCI49 20,
7 SEGMENT switch 23p oA IN4001 6p. IN4002 BCI169C 12p. BFY5t
7 DisPLAY Dual gang iess swicch YOU SIMPLY MUST SEE OUR PRICES! AR || e R
Minitron 3015F P 8p. IN4006 84p. INJOSS 49p. 2N3819
£1-98 each. IN4007 9p. 24p

HARDWARE MISCELLANEOUS
LT700 Eagle sub-miniature O/P trans-

Wide range of nuts and bolts, plated | (ormer 1200/50 200mW max., 35p.

brass and nylon types plus solder tags, | giide switch DPDT, 12p. *

DIN PLUGS. 3 pin, 9p. 5 pin A (180°), SPECIAL IC, for organ builders,
5 pin B {(240°), 10p each. 7 stage frequency divider in one t4 pin
DIL package, £2:63 o ecial price
DIN SOCKETS. 3 pin, 5pin A, 5pin B, | for pack of 12, £25, T o P
Tp each. Why not osk 's to slip a data sheet in ;ho’tg’g;‘i‘ow”h"s' 1‘;1 I Miniature push to make non-locking
o 4 metres ol auge multi- i H
OIN LOUDSPEAKER. 2 pin plut. 85. | with your cataiogus. core. 20p. paue " | switch 12p. o
. Insulating sleeving 3 sizes, 6 colours. ;-hwn grease in special dispenser,

JACK PLUGS standard }in plastic (b
barrel. 13p. Stereo, 25p NUDES!

Bright mecal barrei. 175, Stereo, 29, Clothe those naked projects with our SEE OUR CATALOGUE
JACK SOCKETS standard |" open type, | superb instrument cases. We are sole | (,. decails of how you can Orders and enquiries for catalogues to

V.A.T. Please add 10% V.A.T. to final total.

10p. Moul diserib f th
g S oo g 130 Moulded } diseriburerg of the obeain Lt worth of com- | MAPLIN ELECTRONIC SUPPLIES
@Bntu[‘lun B OLUTELY FREE P.O. Box 3, Rayieigh, Essex SS6 8LR
ROTARY SWITCHES ren, odad G o eretiondl Telephone: Rayleigh (037 42) 79033
Adjustable stop. | pole 2-12 way, market., now available to you at
2 pole 2-6 way, 3 pole 2-4 way,. 4 pole special low prices. S.AE. please for Postage and packing FREE in U.K. But we have to ask you to send a

Only 24p each. free illustrated leaflet. i0p handling charge with order under 50p.

ADCOLA

thechampions of
~ soldering equipment|

2-3 way.

12v % Bit
2v % Blt ,

s prsstrsttle il g

SOLDER REEL 1 KILO
SOLDER REEL30Z
SOLDER PACK
DE-SOLDERING BRAID
L686 SOLDERING STATION
L68 PROTECTIVE SHIELD
INVADER SOLDERING KIT
L706 INVADER

L646 INVADER

L1076 INVADER

BL646 BATTERY MODEL
BL1076 BATTERY MODEL

ADCOLA.PRODUCTS LTD ADCOLA HOUSE GAUDEN ROAD {ONDON. SW4 6LH INEITRCCICIT UL Sy s
VAT REGD No.235 6153 72 REGD No 312762 BRUNILLE mclude 10% VA T Plsass tlck items raqulrad.

Please send me the following items

PRINT NAME. .
PRINT ADDRESS ... D e

FREeTIOMMOoOmP

nhnhnnnnnbchh R
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HEATHKIT
Electronic kit
Catalogue

YOU CAN BUILD

HOME APPLIANCES such as Pocket and
Desk Top Electronic Calculator Kits, Electronic
Digital Clock, Ultrasonic Burglar Alarm,
Indoor/Outdoor Intercoms.

AUTOMOTIVE Testers, Engine Analysers,
Tune-Up Meters, CD Ignition System,
Timing Lights, Battery Charger.

PORTABLES Radios for Medium, Medium/
LW, FM reception.

INSTRUMENTS for Test and Service,
Transistor/Diode Checkers, Chart Re-
corders, Scientific.

SHORTWAVE AND AMATEUR RADIO
includes:— Complete Stations, Re-
ceivers, Transceivers, Transmitters,
a wide range of ancillary/auxiliary
equipment.

STEREO Hi-Fi Systems, Compacts,
Separates, Cassette, Loudspeakers,
Transcriptors, Cartridges.

METAL DETECTORS

All models offer Kit savings—outstanding
performance. Enjoyable leisure activities.
Payment is so easy—choose cash or low
deposit terms (from £2 per month for £40
credit).

May we have your enquiries today !

Ask
about our mease send me a FREE Heathkit catalogue
low-deposit |
terms Name :

Visit your Heathkit Centres | Adgress I
LONDON showroom | I
233 Tottenham Court Road | |
Tel 636 7349 | : I
GLOUCESTER showroom & factory I HEATH Heath (Gloucester) Limited, Dept: PE/10/73 |
Bristol Road, Gloucester STV Y01 G ioucester GL2 BEE. Telephone 0452 29451
Tel 0452 29451 | — e
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AUDIOTRONIC MODEL ATM.1

Top value 1,000 o.p.v.
pocket multimeter.
Ranges : 0/10/50/250;
1,000v. A.C.and D.C.
D.C. Current 0O-1mA/f
100mA.

Reslstance: 04130 K ohms.
Decibels: -10 to +22dB.
Size: 90 x 60 x 28mm.
Complete with test leads.
£2:50. Post 15p.

LT 601 MULTI-
METE! §

20,000 §
pocket i

New
o.P.V.
multimeter. 25/
50/250 / 500 / 2, 000\' h
d.c. 10/50/100/500] =
1,000V a.c. H0uA/
230A. 6K/6 meg ohms.
£3-75. Post 20p.

style

—20 to +22dB.

MODEL TH-12
20,000 O.P.V.

10-
d.c. i
0/502A/25/250mA d.c. OISK/ 1y

0/10/50/250/1,000V a.
30K /300K/3 —20

50d
24-97.

meg.

‘Post 1op.

Overload pro-
. Slide switch selector.
5/2-5/10/ 50 | 250 | 1,000V

c. i

RUSSIAN 22 RANGE MULTIMETER

Model U437
A first class versatile
instrument manufactured

10,000 O.P.V.
in-

in

l C.
TADges. 0,000
0/0 5/2 .:/10 I 50 /200/500/

0/2 3/10/00/2u0/500/ 1.000V

0/00‘4.4/1/10/1001!1‘\/1/10
amp. d.c

0[100mA/1/10 amp

0/ 5K { 50K /500K I .:MhG | SOMEG.
~20 +62dB. 215. Post 25p.

TMK LAB TESTER

100,000 0.P.V.
8}iin scale buzzer
short circuit check.
Bensitivity: 100,000
OPV d.c. 5/Volta.c.
D.c. voits: 0-5, 25,
10, 50, 250, 1,000V.
d volts: 3, 10.
50, 230, 500, 1,000V. D.c. current: 10,
10004, 10, 100 500mA, 25, 10A. Resistance:
1K, 10K, 100K, 10 meg. 100 meg. Decibels:
—10 to +49dB Plastic case with carrying
handie, size 7}nx63inx3§in. £18-85.
P. & P. 25p.

Model8-100TR MULTIMETER/TRANSISTOR

TESTER. 100,000 ©. P \
mirror scalefoverload prote
tion. 0/0-F2/0 6/3112/30/120/
600V d.c. 0/6/30/120/600V a.c.
0/12/600uA [ 12/300mA [ 12
amp. d.c. 6/10 K/1 MEG/100

MODEL U4311 SUB-STANDARD

MULTI-RANGE VOLT AMMETER
Sensitivity 330 ohmas/
Volt a.c. and d.c. Accur-
acy 05% d.c. 1% a.c.
Scale length 165mm.
0/300/7501A[1-5/3/7-5]
15/30/73/150/300/
750mA/[1-5{3{7-5 amup.
d.c. 0/3/7-. .)/15/30/7.)/1.;0/
300/750mA [15/3
amp. a.c. 0/70/150/300/
750mV/{1-5/3/7-5-15-30f
75/150/300{750V d.c. 0/
750mV/1-6/3/7-5/15/30/
75/150{300{750V a.c.
Automatic cut out. Supplied complete with
test leads, manual and test -certificates.
249. Post 50p.

CI-5 PULSE OSCILLO-
8COPE

For display of puised and
periodic waveforms in
electronic circuita VERT.
AMP.Bandwidth10MHaz.
Sensitivity at 100kHz
vV RM8/mm. 0:1-25;
HOR. AMP. Bandwidth
500kHz. Bensitivity at
100kHz, V RM8/mm.
0-3-25; Pre-set triggered aweep 1-3,000usec.;
free running 20-200,000Hz in nlne ranges.
Calibrator pips. 220mm x 360mm x
430mm, 115-230V a.c. operation.

£39. Carr. paid.

RUSSIAN CI-18 DOUBLE BEAM
OSCILLOSCOPE
SMHz Pass Band. Bep-

arate Y1 and Y2
lifiers. Rect 1

KAIODE! HM720B
F.ET. V.0.M,

Input impedance
Ranges: 0/0-25/1/
230/1,000V d.c. 0
250/1,000V a.c.

10MQ.
/

25/250MA  d.c. 20t
+62dB. 0/5k[50k/500k/
5MQ/[500M Q. 214-95.

Post 30p.

TE-40 HIGHE SENSITIVITY A.C.
VOL“ETEB :

meg. input 10 ranges:
01/003/ '1/-3{1]3/10/ 30/ 100]
300V. R.M.8, 4cps.-1-2 Mc/s.
Decibels —40 to +oOdB
ied brand new
with leads and instructions.
Operation 230V. a.c. £17:50,
Carr. 25p.

U.8.8.R to the highest MEG. —20to 45048, 0-01-2
standards.  Ranges: 10/ MFD. Transistor tester
50/250/500/1,000V d.c. 23/ measures Alpha, beta and
10/50/250/500/1,000V a. L‘ Ico. Complete with batteries,
D.c. current 100wA[}{10/ instructions and leads.
100mA/1A. Resistance £13:50. Post 20p.
300  ohms{3/30/300K/3m Q. |M
Complete  with  batteries,
test leads, instructions and & LBS TRANSISTOR TESTER
sturdy steel carrying case.
i 5 Tests 1CO and B.
OUR PRICK £5-67. Post 25p. Pnpinpn. Operates from
9V battery. Complete
9'0?‘%";1\1 d.c. gl:‘Lnl/B‘q with ali instructions, etc.
a.c. Mirror scale. £3.85. Post 20p.
0-6/3/12/30 / 1200/ 600V
d.c. 3/30/120/600V
ac. 50/60011A/60/ LB4 TRANSISTOR TESTER
B00mMA . 10/1060K/ Tests PNP or NPX transistors,
1 Meg/l0 MegQ vt Audlo indication. Operates
—20 to +46dB. ’.697 Post 12p. " batteries.
th allinstructions,
MODEL 500 80,000 O.P.V. etc.
with  overioad  protection 24:50, Post 20p.

mirror scale 0/0-5/2- ’/"0/20/

100/250/500{1,000V

0/‘24/10/"5/]00/".}0/.)00/

1,000V a.c.  0/50uA[5/50/
500mA. 12 amp. d.c.
0/60/K/6 Meg./60 MegQ.
£0-95. Post paid.

Leather case 21-75.

04312 MULTIMETER

Extremely sturdy instrument|
use,

for genoul electrical
667 O, P,

0/0:3/1~ o/T 5/30/60/150/300/
600/900V d.c. and 75mV.

0/0-3/1-5[7'5/30/60/150/300[

500900V a.c.
0/300.A/1°5/6/15/60/150
600MA/15/6 amp. d.c.

0/1-5/15/60/150/600M A/

1:3/6 amp. a.c. 0/).00[)/3k/'10kn

Knife edge pointer, mirror

Accuracy

scale. Complete

with sturdy metal carrying case, leads and

instructions. 29-50. Post

25p.

HIOKI MODEL 700X

100,000 O.T.V.
protection. irror
120/300/600/1,200V  d.c.
1 0/7/5/l2/30/60ll50/300f
£00/1,200V

612 amp. d.c.
2 Meg/20 Meg uhm —20
+63dB. £13-50.

Overloasl
Mi scale.
0-3/0-6/1-2/1-5/8/6/12/30/60/

10/30;4.&/’*1/6/30/60/1.;0/300mA
K/200K/

Post 20p.

MODEL 448A IN
CIRCUIT TRANSIS-
TOR TESTER

Checks true a.c beta
infout. Checks Icbo.
Checks diodes in/out.
Checks  SCR, etc
Beta HI 10—500 LO
250 [bco 0-5000uA.
220/240V a.c. operation.

£217-50. Post 25p.

EKAMODEN HM-350 TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and D.C. current.
Amplification factor of
NPN, PNP, transistors,
diodes, 3CR’s, etc. 4" X
4} clear scale meter.
Operates from internal
batteries. Complete with
instructions, leads and
carrying handle. $12-50.
Post 30p.

TMK MODEL 117 FE.T.
VOLTMETER
Battery-operated, 11
meg input. 26 ranges.
Large ﬂm mirror scale.
8ize 5iin x 43in x 2}in.
D.c. \olts 0-3-1,200V.
A.c. volta 3-300V R.M.S.
8:0-800v P-P. D.c.
Current 0-12-12MA. Re-
sistance up to 2,000M obm. Decibels —20 to
+51dB. Compiete with leadsfinstructions.
21750, P. & P. 20p.

ELECTRONIC

MODEL L-55 FET
¥.0.M.

input impedance 10
meg ohms. 0/0-3/1-2/6/
30/120/600V d.c. 0/3/12/
60/120/600V a.c.0/120uA
{120mA d.c. 0/1K{100K/
10 meg/100 meg ohms.
£15-87. Post 25p.

KAMODEN RHG-SOO INSULATION RE-
SISTANCE TESTER

Range 0-1,000
Megohms, 500 Volt
Battery operated.
Wide range clear
meter 437 X 47,
Comiplete with de-
Juxe carrying case,
batteries, Instructions.
£19-85. Post 30p.

lO?EL TE16 GRID DIP

to

MODEL €-7080 EN
Giant 6in lmrror scale.
20,000 O.P

0/0-25/1/2- .:IlO/.:O/‘ZaO/
1,000/5,000V d.c. 0/2-5/10 |
150/250/1,000/5,000V a.c.
OIJO;AAIlllO/lOO/uOOmA/
10 amp. d.c. 0/2K 200K/
20 meg.

—20 to +50dB.

£213.95. Post 30p.

/{,/jﬁ/-‘\‘\“
N

ALL PRICES

SUBJECT TO 10% VAT

ARE I
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TE-86 VALVE VOLTMETER

28 ranges. D.c. volts
1:5-1,600V  a.c. volts
1 500V,  Resistance

up to 1,000 megohms.
200/240V r a.c. opera-
tion. Comiplete  with
probe and instructions.
£217-50. Post  30p.
Additional probes avail-
able: R.F. 22.12; H.V

KAMODEN 72.200
MULTITESTER

High sensitivity tester.
200,000 o.p.v. Overload
protection. Mirror scale.
Ranges: 0/0-06/0-3/3/30/
120/600/1,200V d.c., 0/3/
12/60/300{11,200V  a.c.
0/6uA [1-2mA [ 120mA |
600mA {124 d.c. 0/12A
a.c. —20 to +63dB. 0/
2k 2 {200k (3 /2M (3 | 200
MQ. £216-95, Post 30p.

T jred . Operates ."W
as Grid Dip, Oscillator, | {17
Absorption  Wave  Meter
and  Oscillating  Detector.
Frequency rtange 440kHz-

280MHz in 6 coile. 500uA
meter. OV battery opera-
tion. Size 180mm x 80mm
X 40mm.

£12:50. Post 20p.

T0-3 PORTABLE OSCILLOSCOPE

Rin tube, Y amp. Bensitivity
0-1V p-p/CM. Bandwidth
1:5¢cpa-1-0MHz, Input
imp. 2 meg [ 25pF X amp.
sensitivity 0-9V. p-p/CM.
Bandwidth 1-5cps-800kHz.
Input imp. 2 meg O 20pF.
Time base. 5 ranges 10cps-
300kHz. B8ynchronisation.
Internalfexternal. Illuminated scale 140mm
x 213mm X 330mm. Weight 15}1h. 220/
240V a.c. Supplied brand new with hand-
book. 25250, Carr. 50p.

Practical Electronics

5in x 4in C.R.T. Cali-
brated triggered sweep
from 0-2ufsec to 100
milli-sec per cm. Free |
running time base G50
Hz-1MHz. Built-In
time base calibrator and
amplitude calibrator.
Supplied complete with ™

all accessories and instruction
287. Carr. paid.

TE-20D RF SIGNAL GENERATOR
Accurate wide range aig-
nal generator _covering
120 kHz-500 MHz on
6 bands. Directly call-
brated. Variable R.F. at-
tenuator audio output,
X tal socket for ealibration.
220/240V a.c. Brand new
with instructions. 817-50.
Carr. 37p. Bize 140mm Xx
215mm x 170mm.

TE22 SINE SQUARE WAVE AUDIO
GENERATORS

Bine: 20c/s to
200 kefs on 4
bands. Square:
20c/s to 30 kefs.
Output  imped-
ance 5,000 ohms.
200/250V a.c.
Supplied brand
new and guaran-
teed with instruc-
tion manual and leads. £17-80. Carr, 37}p.

ARF-300 AF/RF
SIGNAL GENERATOR
All transistorised, com-+
pact, fully portable. AF
sine wave 18 Hz to 220
KHz. AF square wave
18 Hz to 100 KHz, Qut-
put sine/square 10v,
P-P. RF 100 KHz to
200 MHz. Qutput lv.
maximum. _ Operation
220/240v. AC. Complete
with instructions and
ieads. £28-85. Post 50p.

MODEL AT201
DECADE
ATTENUATOR
Frequency range
0-200kH.
A".enuatoro 111dB,
0-1dB step.
Impedance 600 -

ohms. Max. Input power 30dBm,
8ize 180mm x 90mm X 55mm.
212-50. Post 37p.

BELCO AF-5A SOLID STATE SINE

SQUARE WAVE C.R. OSCILLATOR
8ine 18-200,000 Hz:
8quare 18-50,000 &
Hz. Output max.
+104B (10 K ohms)
Operation internal
batteries.  Attrac-
tive 2-tone case
7§in x 5in x 2in.
Price £17-50. Carr.
17p.

manual.

AUTO TRANSFORMERS

0/115/230V. BStep up or step down. Fully
shrouded.
80W 2035 P.& P.18p
150W £3-00 P.& P.18p
300W £24-00 P. & P.23p
S00W 2580 P. & P.33p
1000W £8-25 P. & P.38p
1500W £11-25 P. & P.43p
2250w  819-00 P.& P.50p
5000W $40-00 P.& P.£1
MCA.220 AUTOMATIC
VOLTAGE
STABILISER
Input 88-125V  a.c. or |
176-250V a.c. Output 120V
a.c. or 240V a.c. 200VA
rating. $11.87. Post 50p.
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HIGH QUALITY
CONSTRUCTION KITS
Appointed atock mts st sl besnches
Complete with comprehensive, emy 10
tollow instructions, snd covered

pusranier
Post and paching 18p per kh

JOSTY|

AF20  Mono iraessior emplite: . £4.80
AF30  Mono iransistor pre-smphifiar 26
AF310 Mong smoiifier {ute two for 591
ATS . Aatomane light comtioh . ase
ATI0  Proto cell swtching uait . 70
ATBO  AGOW Triec light dimmec/ipaed conirot £4.00
ATBE  1,300W Trrec (ight dimmer/speed control  £5.70
ATSE  2,200W Triec tight dimmer/ipeed conirol €5 90
ATBO  Prychedeiic ight conirol, single channet £7.80
AT8S  Prychedeiic hght conirol, 3 channel X
HFSY  Medium wave iransstor radi
HE7S  FUf transstor receivar
HF310 FM tuner unit .
HF328 Dv |..n FM tuner unit . .
MF330 S decoder for HF110/HF325 . [0.98
HEI96 Aarer ampiitier lor AM/FM benca L, 10 | €1.77
GP3ID Sterec peo-amo fos use with 2x AF310 £21.27
GU330 T-emolo unit for guitess et €7.50
NTIO  Power supply 100 mia SV 11eb 12V uritab  £8.15
NTI00 Protessional umrhuu Power 18Py

2430 Vol1, 22 As . €128t
NT306 T-smistor converiar 13118y AC/OC to By,

75V or gV 4.50
NT310 Pomv Ivnplv 240V AC 10 2x 18V OC

2 Ame: . feBo

NT315 Power wwtv 240V AC 10 4 515V DC

S0me . .. . . . . . . . BB87

“YAMABISHI” VARIABLE
VOLTAGE TRANSFORMERS

All models—
Variable output

Excellent quality at low cost.
lnput 230v.
0-260v.

50/60 c/s.

MODEL $-260
GENERAL
PURPOSE

BENCH

MOUNTING

1 amp.
2-5 amp.
5amp. .
8 amp. .
10 amp. .
12 amp. .
20 amp. .
25 amp. .
40 amp.
MODEL
$-260B

Panel mounting
lamp .... £7.00

2-6amp .... £8-05
Carriage and

Packing Extra

RP214 REGULATED POWER SUPPLY
Bolid state. Variable output 0-24V d.c. up
to 1 amp. Dual scale meter to monitor
_ voltage and current.
_——— Input 220/240V a.c.
’“_—a Size 185 x 85 x

f@ = 105mm. £8.97,

Post 25p.

P8.200 REGULATED P.8.U.

8olid state. Variable output
5-20V d.c. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 220/240V.
a.c. Bize 7}in. X 5}in. x
3}in. £19-85. Post 25p.

P8.1000B REGULATED
POWER SUPPLY

Bolid state. Output 6, 9
or 12V d.c. up to 3
amps. Meter to monitor
current. Input 220/240V
a.c. Bize 4in. x 3}in. X
63in. 211-97. Post 25p.

£30V/240V SMITHS
SYNCHRONOUS

GEARED MOTORS

Built in gearbox. All brand
new and boxed. 30 RPH

CW; 2 RPH CW: 20 RPH
CW: 2 RPH ACW: 30 RRH
CW. 50p each, Poat 12p.

POWER RHEOSTATS

High quality ceramic construc-
tion. Windings embedded in
vitreous enamel. Heavy duty
brush wiper. Continuous rat-
ing. Wide range available
ex-gtock. 8ingle hole flxing,
{in dia. shafte. Bulk quanti-
ties available.

25 WATT. 10/25/00/100/250/500/1000 obms.
05p.P. &

50 WATT. 10/25/50[100/2501500/1000/2500
or 5000 ohma. £1.85. P,

100 WATT. 1- 5/10/25/50/100/250/500/1000 ot
2500 ohma. £1-95, P. & P, 15p.

Practical Electronics

(SEW)] CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOYT. DEPTS., EDUCATIONAL AUTHORITIES, ETC.

Over 200 ranges in stock—other ranges to order.

Se
TYPE §W.100 IWmm X 80mm Fronts

‘Tyve MR.85P.

nd for fully illustrated brochure.
41in, x 4lin. Fronts !

Quantity discounts available.

Type MR.38P. 1 21/82in. square Fronts.

s 50mA ... 200mA 2228
| 3 % 100mA 300mA . 2226
| 500mA 500mA . 22.28
{ 1 amp. . 760mA . 22.25
l . o amp. . ﬁ amp. . o :gg
P ¢ 15 amp. 2 amp. o 4
! v . , G
! 30 amp. . 5 amp. . 2225
Gamp. d.c. .. 2380, | »-‘ J|20vde. . 10 amp. . 22.25
300V a.c. £3.70 50V de. . 3Vd.c. . 22-25
VU Meter ... £430(50uA........ £4.40 | 150V d.c. 10V d.e. a ﬁg
90-0-. 300V d.c. . g
10 15V ae. . £2-26
e $D.830 82 $mm x 110mm Fronts 300V a.c. £2-25
T"t. 8083 10mAm S Meter ImA. 2225
© 1 |soma . VU Meter ... . 2225
o~ 100mA 1amp. a.c.* . . 2228
l - 500mA 5 amp. a.c.* . - . £2-28
. 1 amp. 10 amp. a.c.* 1-0-1mA .. . 22.25
20 amp.a.c.* £3.90|2mA . 22:36
30 amp. a.c.* £3.80(5mA .. . £2:30
10mA o ﬁgg
20mA . %
i 50mA 230
2.}0 Type MR.52P. 2}in. square Fronts. 190mA 8 )vieter LinA. £2.30
:g.;];.g ggl-t)A oy ig: g.c. :ggg 150maA VU Meter ... £2:85
8 +0-5012. 20V d.c. X
£330 100, 50V d.c. £2.50
VU Meter £3.50 100 0 loo;u\ 300V d.c. £2.50 | Type MR.45P. 2in. square Fronts
WA ... 153'\a.m £2'gg S50uA. ..., ﬁ-%g Soalng. . -‘0
lmA 300V ac. ... 2 50-0-50;.LA L. . 10V d.c. »
X Smm {3 Fron SmA 8 Meter 1mA. £2-80 £2-60 | 20V d.c. £2.40
LLLORTCTT sa’:,l:“ gogml:m “ 10mA VU Meter ... £8.60 100 0 IOOI.LA £2-50 50V d.c. .... 2240
23.05 |1 amp. .. 50mA 1lamp.a.c.® . £250 2004 ... ... £2-50 | 300V d.c. £2-40
£8.00 | 5 amp. . 100mA o amp. a. £2-50|500uA. ... £2.45 [ 15V de. . 2240
10 amp 500mA 10 amp. a.c.® £2:50 500-0-500u4 . £2-40 [ 300v dc. .. £2.40
5V de. 1amp. . 20 amp. a.c.® £2.50| ImA £2- B Meter linA. £2-80
20V d.c 5 amp. 30 amp. a.c.® #£2-50 |5mA VU Meter ... #£2.70
50V doc. . . 10mA 1 amp. a.c.: . ﬁ~:g
200V d.c. £2.90 50mA 5 amp. a.c.¥ . g
- H 100mA 10 amp. e
Aot e 1390 mype MR.65P. Sin. x 3iin. Fronts 500mA ... 2 amp e #2440
' Meter £3-15 |50uA. ... ... £3.70 10V d.c. 22.80(Iamp. ...... 30 amp. a.c. -
20V d.c. . £2-80
50V d.c. . £2-60
Type 8D.460 46mm x 59-5mm Fronts ,l;ggt :‘:: . ggg ““SEW ' BAKELITE
........ 2280 | 1amp. ...... £2 13V ac. ... £2:80 PANEL METERS
£2.80| 70k %80 | sov e 1 ga
£2.60 ‘{?,?A"""O“A £260| sonac. - E280) 1ype MR.65. B4in. square Fronts.
- 260 50 300 a.c £2.80 1 amp. . £2.60
- 2260 10ma 500V ac. .. £2:80 5 amp. £2.60
o g'gg 30mA 8 Meter ImA . 8285 [ T
S0V d.c. +60 | 100mA VU Meter £3.7 . . 22
300V d.c. £2-80 | 500mA 50mA a.c.® g.gg gtzvzmcn. ggg
15V a.c. 22701 amp. . 100mA a.c.® . - d.c. 3
300V a.c. £0.70]5 amp. . 200mA a.c.* . £2:80 IS (e ﬁ:g
VG Mete 22.90 | 10 smp. 500mA a.c.* . £2:60 20V d.c. S5ia0
~eter ... 15 amp. . 1amp. a.c.* . :ggg 50V d.c. ‘2'“
20 amp. 5 amp. a.c.* . o !
30 amp. 10 amp.a.c.® £2.80 g.o?)
50 amp. . 20 amp. a.c.* £2.60 £4.60 -8
svde. ... 30 amp.a.c.* £2-60|50u . :ggg gn
8 i -00 £22.65
RS 59'3‘ . 5-00 22.65
H £2.68
et “SEW'" EDUCATIONAL 27 e
METERS £2.60 42,60
Type ED.107.  S8ize © 22.60 | 10 amp. a.c. o 2260
overall 100mm X B0mm £9.60 | 20 amp. a.c.® £2:60
HSEW" x 108mm. N 22.80 | 30 amp. a.c.* £2.60
A new range of high H 50 amp. a.c.* $£.60
EDGEWISE METERS quality  movitg  <oll VU Meter ... £3.65
i for school experi-
Type PE.70. g“ nl..ld/gf;?. x 1 18/32ln, x s e e
bench applications.
A N 50u.
3in. mirror acale. The
. ineter movement is easily accessible to
100.0 100;.LA g.gg 300\ a.c. £3-25 demonstrate internal working. Available IOO“A
______ . VvU ter ... d in the following ranges:
o £3-40 Meter £3.85 109 de. ... 25:05|°
20V d.c. . g-:g
Vde. . a
*MOVING IRON— v, o Bflevas
Dual o
ALL OTHERS MOVING COIL 50‘61.13??1& £7.00'1amp.d.c. .. £3:00 | 300V ac. ... 23-00
Please add postage 5V/50V d.c. . £7-00|5 amp.d.c. .. £3.00 | VU Meter £8-70
1
240“ Wlde Angle Ima Meters “ HAND HELD 2-WAY | | send S.A.E. for new 8-page
I

MW1-6 60mm square £3-97 |
MWI1-8 80inm aquare £4-97
Post extra !

230 VOLT A.C.

|
RELAYS |
|
|

50 CYCLES
Brand new. sets  of
changeover cont&cu at

5 amp. rating. 40p each.
Post 10p (100 lots £30)
Quantities available.

October 1973

WALKIE TALKIES

Battery operation.

Volume and squelch conbrols

list of Semiconductors
and Yalves

Call button and press to talk button. T

acrial. Complete carrying cases.

100w
Pair.
£24-95 7550

2 channel 300mW

Pair.
£52-50 705 5o
3 channel 1W.
£71°25 25 s

(Note: Licence required for operation in UK.}

ALL PRICES ARE
EXCLUSIVE OF
10% V.A.T.

ALSO SEE

FOLLOWING PAGES

833




UNR 30 RECEIVER

4 Banda covering 550kHz-30MHz.
BFO Built-in Speaker 220{240V
a.c. Brand new with instructions.

OUR Carr.

PRICE £1 5 75 370

UR-1A RECEIVER

———
4 Banda covering 550k Hz-JuMHz.

FET. 8 Meter. Variable BFO for

8813, Badt-in Speaker.  Band-
spread. Sensitivity Control. 220/
240V a c.oor 12V el 120 X 43in
X 7in.Brand new withhnstrictions,
OUR £25 0 Carr
PRICE

EMI LOUDSPEAKERS

Model 350.  13in x
Rin with single (me(er
/uuquu\er 20-220.001
Hz. 13W RMS, Avail-
able X or 15 ohms,
£7-25 each. P. & P.
37p.

| Model 450, 13in x
Hin withtwin tweeters/
crossover. 9. 13,000

Hz. 8W RMS,

Available 8 or 15 ohm.
23-62 each. P. & P. 25p.

SPECIAL OFFER!

STEREO
SPEAKERS

Matched pair
of bookshelf
apeakers.  De
fuxe teak
veneered  fin-
inh. Size 14}
in X 9in x 7}
in. & ohnn, KW

SKYWOQOD CX203
RECEIVER

06006000,

Sulid state. o
420kHz and
Iunminated

bands covering 200-
0-35 to 30MHz,
shde  rule  dial.
Banduspread. \enal tumng. BFO,
AVC, ANL, 8" meter. AM/CW/
Integrated speaker and
""0/‘.’10\' a.c. or

X 266 x 130mm,

Complete \ch |n~trnctiunu and
cirenit .

OUR Carr.
price £32°50 5

LAFAYETTE HA-600
RECEIVER

150-400kHz,

General coverage
FET front end,

350kHz-30MHz.
2 mech. filters, product detector,
variable BFO. noixe limiter, 8
Meter Bandspreal. RF  Gain.

13in x 9%in X Hlin. 18 Ih. 220/

240V a.c. ar 12V (.. Brand new
ith Instruetions,

OUR £50.00 Carr.

PRICE 50p

TRIO 9R59DS
RECEIVER

AP W

4 bands covering kHz-30MHz
continuous and electrical band-
spread on 10, 15, 20, 40 and B0
metres. ¥ valve plus 7 diode
circuit. 4/8 ohm output and phone
jack. 88B-CW. ANL. Variable
BFO. 8 meter. 8ep. banilspread
dial. IF frequency 445kHz audio
output 1-5W. Variable RF and
AF gain controla 115/250V a.c.

Bize: 7in x 13in x 10in  with
instructlon manual.

OUR Carr.
PRICE £49 50 Paid

WLL RAIGE Ol' TRIO !TOCKED

PREVIOUS PAGES

834

RMS 16W
peak. Com-
plete with
DIN lead.
Carr

PRICE £1 2 9

HA-10 STEREQ HEAD-
PHONE AMPLIFIER
Al siticon
transistor
amplifier op-
eratex from
magnetic
ceran or
tuner inputs
with twin stereo headphone out-
puts and dseparate volume cone

trols for each channel. Operates
from 9V hattery. Inputs HMU/J
100M1°. Qutput S0MW,

OUR P. &. P.

PRICE £6 9

MP7 MIXER
PREAMPLIFIER
o micro-
phone  in-
puts ecach
with in-

dividualgain
eontrala enabling complete mixing
Inulmen Baupn operated.
4 r Inputs
x Am\V 600 ahm.

Mies:

Phono meg. 4mV 50K. Phono
ceramic 100mV 1 meg. Output
250mV 100K .

OUR P. &. P.

PRICE £8 9

1021 STEREO
LISTENING STATION

For balane-

ing and
kain  xelec-
tion of loud-
spks.  with

additional

facility for
stereo head-
2 gain controls,

phone awitching.
apeaker on-off alide switch, stereo
headphone soekets 6in X 4in x
2{in.

OUR P. &. P.

PRICE £2 2

EA.41 REVERBERATION
AMPLIFIER

8elf  contamed, transistorised,
battery operated. Simply plug
1 microphone, guitar, etc., and
output into your amplifier. Volume
i control, depth of reverberation
control. Beautiful walnut cabinet
74in x 3in x 4{in.
P.&P.

PRIC £7-5 15p

PRICE

GllS GW.SMITH&EGCO (raoo)ITD

CASSETTE DECK

A beauti-
fully atyled
track
sterco deck
with an
ovutstand-
ing speciti-
catiron
oftered at a
remarkab!y low price. Incorporates
a host of teatures including switch-
able noise filter, normal{chrome
tape selector, twin VU meter,
slider record/playback level con-
trols, front panel headphone
socket, recording indicator lamp,
phoenofDin  line  input  sockets,
33mm unake input sockets, etc.,
et Frequeney  response 100-
#kHz (100-12kHz ¢ro2)
—43iB. ‘rosstalk
Separation —33dB. Noive Hmiter
—6&dB at 10kHz. Complete with
phone connecting leads,
Carr. &

OUR
Ins.50p

PRICE£39 5

AHPBA 8 TRACK
STEREO TAPE PLAYER

llll orporates

Push. |

output.

button track

selector,  itlu-

minated track imdicators, slider
controly for volunge, haldnu and
tone. Attrachive with
black and silver tr

impedance ¥ ohnx.

OUR

e £17" 2’5;:,;::;,

AHPSD 8 TRACK
STEREO TAPE DEC

Can  be used
with most hi-fi
amplifiers.
Push  butten
track selector
andilluminated
track indicators.

Attractive
cabinet with black sn(I silver trim.

Output level 750m\V,
OUR

PRICE£1 1 9

STEREO HEADPHONES !
L8H20. Individual
volume «controls,
Btereo mona switeh.
& ohmx, 40-
19,000Hz.

£3:50 p. & r.30p

LSH30. Open back
type. Individual
tone and  volune
controle. X ohms.
20-20,0001Hz.

£5'50 p. & p.30p

220/240V a.c.
P. &P,
60». plu.

L8H40. Two way
speaker Rystem.
Indivilual volume !
controls. 8 ohmas,

20-20,000Hz.
£6°95 r. & p.30p

LEHB0. 3in speaker

units, K ohme,
20-20,000Hz. C‘om-
plete with zipped

carrying case.

£8-50 p. & p. 30p
LQHA400. 4-channel
dynamic head-
phones. Each ear-
piece has 4 drive
unita. 4-32 ohms,
20-20,000Hz.

£9:95 r. & r.30p

LRH50. Electro-
static with  welf
powered cuergiser
and  control unit
with headphoue/
speaker selector,
4-32  ohms. 20-
24,000 Hz.

£15:95 p. &P.30p

AUDIOTRONIC s

DOLBY 'B' NOISE
REDUCTION UNITS
[————

Reduce tape 3dB  at

hiss by
600Hz, 6B at 1200Hz and 104B
for all frequencies above 30001z

Size  16in x Bin x 3}in.  a.c.
00/250V2.

PROCESS TWO

For use with casactte and tape
recorders.  Freq, res. 30llz—
20kHz—2d13. Off tape maonitoring.

Switchable multiplex filter. Two
Dolby calibration metera, RN
better than 7041

Supplied with teat cassette orl
tape as required.

OUR £34.5 P.&P. |
PRICE 50p )

PROCESS FOUR
For use with semi professional tape
recorders. Freq. rea. 30Hz—
8/N better than
70413 Full source tape monitoring.

Record/Replay metering. Switch-
able multiplex filter. Supplied
with test tape.

OUR P.&P.
PRICE £50 0 50p
ACR14 BATTERY MAINS
CASSETTE RECORDER ;
Puortable twin

track mono

reconder  with

autornratic

recording level

control.  Ruilt
in speaker.
Karpiecs
wocket. Input
for radio or
record player.
Fast forward and rewiml, Output
HO0mMW : 220/240V a.c. or 6V d.c.
vperation. Complete with remote
cantrol microphone. mains lead,
earniece and batteries.

P.&P.

PRICE £10 5 50p '

'

AR1000 Sportsman
AM/FM Portable

b wavebands
covering A.M.:
.;.L) - 1085kHz:
5 88—
lO&MHz A.LR :
108 - |J)MHZ.
P.B. 147~
l 4MHz W.B.:
5MHz Large
hunzuntal slide
dial with logging
acale. Klider
volume and

squelch controls. 7 section tele-
scopic aerial for F.M. and built in
ferrite bar for AM. A.F.C. 3in
apeaker. Farpiece socket. Green
leatherette covered cabinet with
metalside panels. 8ize 152 X 79 x
21%mni. Battery/mains operation.

OUR P.&P.

PRICE £1 1 5 359

AMB500
_MULTI BAND RADIO

wavebands
covering MW 535
| —1605KHz and
F.M. 88-175MHz.
All transistor.
Battery or mains
operation. Built- |
in aerial and 8 °
section telescopic
aerial. Comnplete
with batteries,
shoulder atrap
and earpiece.

OUR £6.9 P. & P.

PRICE 35p
" AMR-9000 GLOBAL

AM/FM PORTABLE

10 wavebands
vering

53: :-IﬁOakHz

48-
IM\IHZ F.M. RH-IOSMHZ AlLR.:
108-136MHz. Featnres time zone

map and timing dial. Large clear
scale. Telescopic aerial and built-
in aerial. A I-‘I' on F.M. 6in x

4in speaker and personal earpiece.

Battery/main4 operation. Size
345 x 133 x 305mm. P.&P
OUR . .&P.
PRICE£36 0 50p

CASSETTE TAPE HEAD CLEANER 30p each. P.&. P Hp.

25
23-53 48-99
23-62 £8-59
£4-48 £10-63
Post Free

ACR3500 ?
CAR RADIO

Manua! tuning ot memum and

Long waves., 12V pos. or neg.
ecarth. Complete with speaker,
mounting brackets and instructions
OUR £6 5 P. & P.
PRICE 50p

ACP8 8-TRACK
CAR PLAYER

= |
12V neg. earth. Blider controls for

Volume, Tone and Balance.
Channel selector button with pilot
lamp. With speakers, mounting .
brackets and instructions.

OUR

e £12:507:5" 1

ACR1 PUSH BUTTON
CAR RADIO

Push button tuning of one LW
and five MW atations of your
choice. 12V pos. or neg. earth.
Complete with speaker, mountlng
brackets and instructions.
P.&P.

price £8°95 "s&”

PRICE
| ACASSE ELECTRIC
CAR AERIAL

5 section, Fully au-
tomatic. 12V d.c.
Extends to approx.
40in. Complete with,
switch, all leads
and instructions.

OUR PRICE

£5'95

P. & P.50p

Practical El
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tape.

£88-30.
CASSETTE, P. & P. 50p
GXC40D Deck . 257-20
GXC40 Recorder .. .. 267-20
GXC40T Deck/Recelver .. #99-08

GXC46 Recorder £89-95
GXC60D Deck .. £87-65
GXC65D Dolby D 292-

CARTRIDGE (P. & P. 50p)
CR81 Deck with ampa. ..
CR81D Deck 25360
CRBIT Recorder/Receiver £82-75
CRB088 4 channel Recorder £114-25
CRE0DSS 4 chan. Recorder £283:85

TAPE CASSETTE (P. & P. 76p)
GX1900D Deck £2144-50

and tone controls.
40-16kHz (using CrO2 tape),

SUPER AKAI HI-FI BARGAINS
CS35 STEREO CASSETTE RECORDER

For conventionai or Chromium Dioxide

4 track record/playback. Volume
Frequency response
distortion
better than 2%, wow and flutter

better than 0-2% RMS8. Com-
plete with pair of matching
Akai CS88 speakers. Rec.
Price £96-10.

OUR PRICE

poar sy £56-50

C835D STEREO DECK 4 track record/
playback deck.
tape cassettes. Rec. Price

Accepts chrome/regular
GWS PRICE £44 45 50p

MICROPHONES (P. & P. 50p;

ADM Dynamic (pair) 2750
STEREO BECEIVEBB
(P. & P.
AAB030 25 +25 watt .. 292-50
AABOBO 404 40 watt . 211750
AAB1008 2x 36 or

4x18watt ... .. £175-00
AAB500 65465 watt . 2150-50
STEBEO AMPLIFIERS
(P. & P.50p)
AA5200 20420 watt .. 261-78
AA5500 30430 watt 278-50
AA5800 45445 watt .. .. 2117:50

STEREO ’l’UNEBS (P & P. 50p)

TAPE (P. & P. 75p) AT350 AM/FM £60-50
4000D8 Deck  .......... £260-85 | AT

4000DS Dust Cover 2995 | ATO0 AMIFM - Loa80
1721L Recorder £60-35 | 4-CHANNEL UNIT (P. & P. 50p)
X 5000 Recorder 282.50 | 831 Synthesiser ........ 23985
X201D Deck . £108-20

GX220D Deck . £123.95 | SPEAKERS

GX221D ..... . 2188-40 | SW1b5 (each) .......... 26100
GX280D Deck . .2196-50

GX370 Deck .......... 221150 S’I'EBEO HEADPHONES

2 x Z30/3tereo 60/PZ5
$16-98. P. & P. 37p.

2 x Z30/8tereo 69/PZ6
218'00. P. &P

2 x Z50/8tereo GOIPZS
220-85. P. & P. 37p.
Transtormer for PZ8

extra.
Active Filter Unit 24-45.
Palr of Q16 Speakers £10-70.

Sinclair Project 605
280 P. & P. 37p.

All Binclair Producta
2000 Btereo Amplifier, 222-85:
3000 B8tereo Amplifier, £28-95;
2000/3000 Stereo Tuner, $26-30.

QB83) Bpeakers, £29-98 pair, P. & P,
50p extra on above ltems.

in stock:

LONOON'S LARGEST STOCKS
INCLUDING PROOUCTS BY -

ARMSTRONG
CAMBRIDGE
KEF-LUX-NIKKD
SANSUI-SANYD
SONY-TEAC
TRANSCRIPTORS
TRID-UHER
YAMAHA

Prices on request o
send S.A.E. for full Discount List
ALL EQUIPMENT IS FULLY
GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE!

Practical Electronics  Oct

. STEREQ
@ 10257

4 speed autochanger unit fitted
with atereo ceramic cartridge.

price £4°95 Inlao
vsw!ggco
GP104
4 speed single record player

fitted with Acos GPIO4 stereo
ceramic cartridge.

OUR £8 5

PRICE
HOMER INTERCOMS

carr. &
Ins. SDp

_ Ideal for

s home,

office,

% stores,fac-

& tories, ete.

Supplied

complete

with batteries, cable and free

instructions.

2 Station £2-07. P. & P. 15p.
3 Station £5-25. P. & P. 15p.
4 Station £6-62. P. & P. 17p.

GW.SMITH& GO rano)ITD

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

311, Edgware Road, W.2.
382, Edgware Road, W 2.
152/3, Fleet Street, o
378, Harrow Road, W 9

CENTRAL LONDON

257/8, Tottenham Court Rd, W.1.
10, Tottenham Court Rd, W.1.
27, Tottenham Court Rd, W.1.

87 Tottenham CourtRd, W.1.

34,
118, Edgware Road, W 3
193, Edgware Road, W.2.

ALL BRANCHES OPEN-8 a.m.-6 p.m. MONDAY TO SATURDAY

HEAD OFFICE and MAIL ORDER DEPARTMENT

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ
TELEPHONE 01-205 3735

ober 1973

Oarriage and Packing 76p
Complete units  with

cartridge ready wired in

and cover.

GARRARD

2025 TC/9TAHCD
8P25 111/GB00
8P25 111/M44E
8P25 111/M44-7
8P25111/M55E a
8P25 111 Module/M75 6
AP76/G800
AP76/G800E
APT6/M44E .
AP76/M44-7. .
AP76/M6OF .
AP76/M75ED
AP76/M7SEJ ...
AP76 Module M75-6
AP96 Module M75-6
ZERO 1003 Module/\ﬂME
B.S.R. McDONALD

MPGO/TPD]/(‘BOO
MP60/M44-7 .
HT70/TPD1/GBOO
GOLDRING
GL72/G800
GL75/GB00 .
GL75/G80OE
GOODMANS
TD100/G800 Teak
TD100/G800 White . ...
LEAK
Delta/M75-6
Truspeed
PHILIPS
GA105/GP200 . ...
GA160/GP200 Teak
GA212/GP400

GA308 (less carmdge) -

GA308 P.U.
PIONEER

PL12D (Lesa cartridge) ..

PLI15C (Less cartridge)
PL41D (Less cartridge)

PL50 (Less cartridge) .. ..

PL61 (Less cartridge)
PLAJ5 (Less cartridge)
THORENS
TDlﬁOC/Ortoinn MI5E

15E8
TD165/Ortofon M15E
Super
WHARFEDALE
Linton/M44-7 Teak ...

Linton/M44-7 White ...

Sterec
plinth

£10-65
£16-80

246-85
248-60

247-20
£35-95

SPECIAL PURCHASE!
ER

BSR 8-TRACK PLAY
CHASSIS

Famous
BSR 8
track
chassis a8
used In
Model
T D88
complete with silver

and black escutcheon
ready to fit into cabinet.
1256mV A.C. 240V. Ovel

Output
rall size

approx. 185 x 215 x 80mm.

OUR
PRICE

£8'9

:01-5800670
01-637 2232
01-636 3715

:01-580 3739

:01-4379369

:01-437 8204

:01-4379156

:01-7239789

:01-7236211

ESSEX
SURREY

P. & P.
50p

86, South Street, Romford.

1046, Whitgift Centre, Croydon.
27, Eden Street, Kingston.
32, Hill Street, Richmond.

ECORD DECKS |

Carriage & Packing 50p

B.S.R. McDONALD
C114 Mini

C129 Mono
C137

MP60/GB0O .
MP60/TPD1
MP60/TPD2

HT70/G800 .
HT70/{TPD1

CONNOISSEUR
BD1 Kit
BD1 Chassis .
BI)‘Z/SALQ/(,huAls P
BD2/SAU2/Plinth{Cover

GARRARD
2023 T/C Btereo
8P25 1 o0
8P2%6 HI/Acos (-Pl(N oo
8P25111/G800
SP25/M75-6

FM TUNER CHASSIS

6 TRANSISTOR HIGH QUALITY
TUKER, 8IZE ONLY 6ln x 4In x
24in 3 L.F. stages. Double tuned
discriminator. Ample output to
feed most amplifiers. Operates on
9V battery. Coverage 88-108MHzx.
Ready built ready for use.

OUR £5.95 P. &P,

20p

PRICE
Btereo Multiplex Adaptor 84-97,

[SPECIAL PURCHASE!)

FERGUSON EXPORT MODELS

3408 STEREO TUNER AMP.

Covers FM 88-108 MHz. Five
push button tuning scales. 8+8
watts rms. Inputs for stereo
ceramic cartridge and tape, ete.
Separate bass, treble, balance and
volume controls.

rrice £31+50

PRICE
3416 STEREO TAPE DECK

Carr.
50p

OUR
PRICE

ZERO 1008 ... ...... v
GOLDRIXG
G99 ..
4 track. 74, 3%, 1{ i.p.s. Btereo/
mono record/play. 7in reels.
a Inputs for dynamic mikes, radio
2 gram. Complete with cover.
GL78 P/C . .25 | OUR 0 Carr.
GL85/PIC ... ....... £72:00 | PRICE £41 95 75p
BHO01 HEADSET AND LHO2S STEREO
BOOM MICROPHONE HEADPHONES
Moving  coil. :-sgt‘;eoltz‘?:
ea
I \
Mike imp. 200 etrplecea. 4-
ohms.  Ideal 9 16 ohme. 20-
for language ‘20.000 Hz.
Z teaching, com- Cpmplete
) - municationn with 6 ft
ete. Complete with leads and cord and
plugs. plug.
OUR P. & P. OUR s P. & P.
PRICE £4'95 30p |PRICE £1 9 30p

TE1018 DE-LUXE MONO|
HIGH IMPEDANCE

HEADSET
Sensitive magnetic
headset with soft
carpads. Imped-
ance 2,600 ohma
(d.c. 600 ohma).
Frequency responese
200-4.000 Hz.

£2.2 P. & P.

30p

SH628 STEREQO
HEADPHONES

Outatanding
value, Soft ear-
pads, adjust-
able headband.
8-16 ohma. 20-
20,000 Hz.
Complete with
lead and stereo
plug.

£18

=

OUR
PRICE

PP

PR

pac
Tel: 01-262 0387

Tel: Romford 20218

Tel:01-681 3027
Tel:01-546 7845
Tel:01-9481441

Al
sub

ICESSUBJECT TO 10% VAT

Order with confidence by Post but
remember 10 add 10% VAT 1o total
value af order inciuding carnage and

king and send cash with order

PLEASE PRINT NAME & ADDRESS
CLEARLY IN CAPITALS

TELEPHONE
ORDERS ACCEPTED
FROM ACCESS and
BARCLAYCARD
HOLOERS

) CREDIT TERMS
FOR PERSONAL
CALLERS lon sales
of £50 and over)

Ibut
otice.

prices corract at 30,
ject to change vt
E& 0
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P.C.80RED?

— not with the

A unique drafting aid for the
electronics engineer enabling
him to prepare in minutes a
perfect PCB.

A fine-tipped marker charged
with a free-flowing etch-resist
ink. Simply draw the
desired circuit onto copper
laminated board—etch—
clean.

The circuit is ready to use.

NO MESS — NO MASKING
A perfect circuit every time!

The Decon-Dalo 33 PC marker is now available in France, Ger-
many, ltaly, Switzerland, Austria and all Scandinavian countries.
Send for details of local supplier.

: Please send me further details on the 33PC: :
1 Name |
i |
| Address |
i |
| |
| Post to: DECON LABORATORIES LTD. |
I FREEPOST |
i PORTSLADE,BRIGHTON,ENGLAND|
I (No Stamp Needed) Phone 0273 414371 !

836

KONTAKT 60

FOR INACCESSIBLE CONTACTS—More
than just a cleaner. KONTAKT 60

guarantees perfect cleaning of

contacts chemically in accordance

s With today’s technology.

R~

KONTAKT offers the I'ollowmg ad-

vantages:—

|. Dissolves oxides and sulphides
the safe way without attacking
contact substances.

Reinigunp 2. Contains carefully selected sol-

for Kontakie B | ¢ vents which do notattack plastics
whereas they do dissolve re-
sinified contact greases and dirt.

3. Contains no silicone.

4. Containsalightiubricantin order
to avoid the contact paths being
corroded.

5. Prevents
setting in.

6. Prevents ‘‘creep’’ currents.

Because of these outstanding properties
KONTAKT 60 is one of the best and
most popular contact cleansing agents
in the worlid.

Users include: Rolls-Royce Ltd., C.E.G.B., South of Scotland
Electricity Board, Trinity House Workshops, Kolster Brandes,
Mullard, Plessey Cos etc.

OTHER KONTAKT PRODUCTS ARE:

70 Protective Lacquer 80 Special Siliconized Polish
72 Insulating Spray 100 Antistatic Agent for Plastics
75 Cold Spray for Fault Location 101 Dehydration Fluid

Write for full details of above complete range of Kontakt products to:—

SPECIAL PRODUCTS DISTRIBUTORS LIMITED

8l Piccadilly, London, W.| 01-629 9556

Oas spetie

unzugbagh

Setien

further  oxidation

TRANSISTORS

ACI26 14p  AFI80 45p | BCIS8 l4p | BF180 32p | BFYSI 21p
ACI27 IGp‘AFIBI 43p | BCIS59 (4p | BFIBI 32p 2N13053 23p

ACI28  14p | AF239 44p|BCI77 20p BFIB4  35p | 2N3054 57p
ACI41K 24p BCI07 12p|BCI83L 14p|BFIBS  35p | 2N3055 60p
ACI142K 24p BCIOB 10p|BCI84L 12p BFIB6  45p | TIP29  66p
AC176 120p  BCIO9 12p|BCi87 22p|BFI94 I5p  TIP30  75p

ACISTK 24p | BCI14 30p|BC440 50p|BFI%  I5p

ACI8BK 24p | BCIIS 120p|BC460 68p BFI97  I5p

ADI42 45p | BCII6 20p [BDI24 80p|BF200 320 | 5 ODES
ADI49 45p | BCII7 I5p | BDI3| 60p|BF258 40p | AND
ADI6l 34p | BCI25 14p|BDI32 60p|BF259 40p | AND REC-
ADI62 34p | BC142 25p [BDI39 63p|BF337  13p | T\FIERS
AFII5S  21p | BCI43  25p | BDX32 £200 | BFT42  44p

AFi16  21p | BCI47  (3p|BFII5S 25p|BFT43  44p [ OA9I  Tp
AFII7  21p | BC148 IJp‘BFDI 35p | BFXB84 40p | OA202  9p

ACI87 I8p | BCII] 25p | BC294 16p | BFISS I5p’TI59I 48p

AFl18 49p | BC149 13p 19p | BFX88 30p | IN4I48  4p
AFI139 40p | BC154  20p | BFI67 20p | BFX89 67p | BY27 lp
AF178 45p | BCIS7 l4p | BFI79 39p | BFYSO  2Ip | IN4006 8p

POTENTIOMETERS.CARBON
RESISTORS METAL FILM ULYXS3

59, T 5K, 10K, 25K, S0K, 100K, 250K,
FWEW. WL EN2 val 27m | 00K, 1M

all ip each* EE (35 Log or lin less switch Ip
IW to I0M Ei2 values 3p each; Boulalolfoll'fl‘e\:s'(s";si::';‘:zhso'( 23p
2W o I10M EI2 values 4p ecach; 500K, IM, 2M, only ' 39p

5W wire wound, 10W wire wound A p
8p and 9p each. See Cat. for values. Duzalelmsloe'zs ?golz:h:n'l(y' 10K, 39p
Dual log with switch 10K,
100K, 250K, 500K, IM only  55p

JACK PLUGS AND SOCKETS CABLES AND

Standard insulated |lp; Standard screened 18p; | SCREENED WIRES
Stereo insulated 22p; Stereo screened 30p;
3-5mm insulaced Bp; 3-5mm screened 12p; | Min. mike cable single
Standard socker switched Tp; Stereo sockec | TR/metre: Min. twin
switched 21p; 3:Smm socket switched 6p; | Mike cable 11p/mecre;
Standard line socket I5p; Stereo line socket 22p; | Pick up wire single
3-Smm line socket 10p. Tp/metre;  Pick up

PHONO-D.I.N. PLUGS AND SOCKETS
Phono plug insulated 7p; Phono plug screened
l1p; Phono line socket screened I2p; Metal coax
plug 8p; 2, 3, 5 pin 1807, 240°, D.I.N. plugs 12p;
4, 6,7 pin plugs 15p; 2, 3 S pin 180 line sockets
IJp, 2, 3, 5 pin 180" chassis sockets Tp.

wire twin llp/metre;
Stereo screened twin
10p/metre; 4 core
individually screened
l4p/metre; Speaker
wire twin coded 6p/
metre.

E. A. HALL (ELECTRONICS)
The Manse, Little Brington, Northampton NN7 4HX

Mail Order Only. C.W.O. Postage and packing |10p per order. Detailed
Catalogue 6p. Please add V.A.T. on total order incl. postage and packing.
Many other items in our catalogue.
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CENTRAL LONDON

G. W, Smith & Co. (Radio) Ltd.,
Tottenham Court Road, W.I,
ham Court Road, W.I.
Court Road, W.I,

257/8
10 Totten-
27 Tottenham
87 Tottenham Court

1046 Whitgift Centre, Croydon. 27 and
21 Eden St., Kingston. 32 Hill St,, Richmond.
G.W.SMITH MAIL ORDER ADDRESS
G. W. Smith & Co., Unit 4, The Hyde
industrial Estate, The Hyde NW9 6JJ,
Newmart Electronics, 30-32 Shude Hiil,
Manchester; 4 Newmarket Street, Leeds;
20 Pinstone Street, Sheffield; 15 White-
chapel, Liverpool.

NEWMART MAIL ORDER ADDRESS

MORE JOSTY STOGKISTS FOR YOU

THIS FASCINATING RANGE OF QUALITY ELECTRONIC
KITS ARE NOW AVAILABLE FROM :

T. Pattison, 5 Maritime Terrace, Blandford
Street, Sunderland.
Red Radio Shop, 3I
Sunderland.

1. R. Gough, 27 East Smithy Street, South

Crowtree Road,
3 Andrews House,
100 Percy Street,
35 High Bridge, New-

HMamilton Music Store, Corporation Road,

Road, W.l. 2I OIld Crompton Street, Shields.

W.l. 3 Lisle Street, W.C.2. 34 Lisle Payne & Hornsby Ltd.,
Street, W.C.2, ||8 Edgware Road, W.2. Gallowgate, Newcastle-on-Tyne,
193 Edgware Road, W.2. 31| Edgware Richley & Freeman Ltd.,
Road, W.2. 382 Edgware Road, W.l2. Newcastie-on-Tyne.

152/3 Fleet St., E.C.4.378 Harrow Rd,,W.9. Aijtken Bros. Ltd.,

ESSE X castle-on-Tyne.

86 South Street, Romford. 2 ;
SURREY Middlesbrough, Teesside.

B. Williams, 16 Borough Road, Middles-
brough, Teesside.
Mckenna & Brown Ltd.,
Redcar, Teesside.
laytron Ltd., i78/9 Phibsborough Road,
Dublin, 7, Ireland.

Bond & Mason, 94 Church Road, Stockton,
Teesside.

T. Jaques, Waterdale Wood, Doncaster,
Yorks.

Modern Electronics, 5 Sunny Bar, Doncaster,
Yorks.

135 High Street,

JOSTY

Teleview Rentals, 4|4 Catcote Road,
Hartiepool, Co. Durham.

Lectro-Mec, 45 Roxborough Street, Green-
ock, Renfrewshire

fan Strachan 7 Bridge Gate, Irvine, Ayrshire,

F. Brown & Co., 44-46 George IV Bridge,
Edinburgh.

R.M.E. Surplus Supplies, 143 Stockwell
Street, Glasgow, G.l.

Aberdeen Radio & Co., || Backwynd,

Aberdeen.

Radiocraft (Muddersfield) Ltd.,
Street, Huddersfield.
Scunthorpe Audio & Hi-Fi
Dunstall Street, Scunthorpe.

38 King

Centre, |15

Newmart  Electronics. Altham House,
Belmont St., Monton, Eccles, Manchester. fand,

Mitsons, Cludel Row, Carlisle, Cumber-

Alpha Sound Services, 50 Stuart Road,
Woaterloo, Liverpool, 22.

CORRECT FUNCTION OF THE ASSEMBLED KITS.

CALL IN AT ANY OF THESE STOCKISTS AND SEE FOR YOURSELF THE
VERY HIGH STANDARDS TO WHICH THESE JOSTY KITS ARE MANUFACTURED.
THEY ARE GUARANTEED FOR ONE YEAR FOR ALL PARTS AS WELL AS THE

JOSTY KIT RETAIL PRICE LIST
(APRIL, 1973)

RP AP
Model| Excluding incl’d.
No, ) Description | V.A.T. V.AT,V.A.T.
! | |
AF20 | Mono Transistor Amplifier 4-80 0-48 | 528
AF30 ' Mono Transistor Pre-Amplifier 2-61 026 | 2.87
AF310 | Mono Amplifier (for Stereo use two) 591 ‘ 059 | 650
ATS Au:omauc Light Control 2-58 0-26 2:-84
AT30 hoto Cell Switching Unit | 5-70 0-57 | 627
ATS0 40(():W Trllac Light Dimmer Speed 4-80 0-48 | 328
ontro
ATSS I, 3((:)0W Triac Light Dimmer Speed 570 ‘ 0-57 627
ontro
ATS6 2,200W Triac Light Dimmer Speed 6-90 0-69 7-59
Control
AT60 Psychedelilc Light Control, Single 7-80 078 858
K anne
AT6ES PsychedelicLight Control, 3 Channel 14-55 1:45 | 16-00
HF61 Medium Wave Transistor Radio 3-33 033 366
HF75 F.M. Transistor Receiver 2-88 0-28 36
HF310 | F.M. Tuner Unit 15-81 1-58 17-39
HF325 | De-Luxe F.M. Tuner Unit 24-12 2-41 | 26-53
HF330 | Stereo Decoder for use with HF310 9-96 0-99 | 10:95
or HF325
HF395 Aelll'lal ngvI\plnfer for AM/FM Bands |, 1 177 017 1.94
an
GP310 | Stereo Pre-Ampto use with2, AF310 ‘ 21-27 2412 | 23-39
GU330 | Tremelo Unit for guitars, etc. 7-50 075 8.
NTI0 Power Supply 100m/a 9V Stabilised, 6-15 0-61 676
12V Unstabilised |
NT300 | Professional Stabilised Power Supply 12-5t 1-25 13.76
‘ 2 x 30V, 22 i
NT305 Trans:sxor Converzer 12/15V, a.c./ 4:50 0-45 4.95
,7:5V,0or 9V d.c
NT310 | Power SupApIy 240V a.c. to 2~ 18V 480 0-48 528
d.c.at2
NT3IS | \ Power Supply 240V a.c. to 4-5—15V ' 9-57 0-95 10-52
d.c. 500m/a | i

Sole UK Distributors

RADIO SUPPLIES

Components) Lt

HARTLEPOOL

JOSTY

PSYCHEDELIC LIGHT CONTROL

Psychedelic light control with
3 channels for treble, medium
and bass. Maximum load 1,200
Watt or 400 Watt on each
channel. May also be used as
a triac with 3 independent

controls.

N = = R n—ZOw—Inmr-m
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(onnoisseur

B.D.2Press buttonspeed
change turnfable

The Connoisseur BD2 belt drive

turntable with press
button speed change is an
integrated turntable and
pickup arm assembly,
the raise/lower device of
which is operated by the
knob at the front right hand
corner. The head shell allows
for the lateral adjustment of the

cartridge. The'BD2 is supplied as

a chassis unit or spring mounted on
a-wood.plinth complete with dust

o AR, SUGDEN &CO.
(ENGINEERS)LTD.

Atlas Mill Road, Brighouse, Yorkshire

HD6 IER

BDITurntablekif-

The B.D.1 well known for its superb

performance and quality two speed

working through a flexible belt drive system

is now available in kit form. Construction

is simplicity itself with no soldering

required. Now it's so easy to own the best.

Telephone 2142

ZIGGY’S 2001
ELECTRONICS Co. Ltd.

SPECS. MULTIMETER
U4324. Sensitivity 20.000 .OPV
DC. Usually high current ranges.
3 amps a.c./d.c. Voltages
AC3 to 900V d.c. 0-6 to 1200V.
Resistance 500 ohms—20-200-
2,000k0. Transmission level
10 to +12dB.  This high
quality instrument has diode
protection. Complete with
test leads, batteries, etc.
LB 80 plus 25p P. & P.
MULTIMETER 43l3 Similar to above but
special features include 3 amp current range
and instrument is housed in metal case with
carrying handle. (lllustrated leaflet sent on
request.) ONLY £10-4S plus 30p P. & P.

SANWA JP-5D

SPECS. 2000 OPV

1000V A.C.-D.C

500 M/A current D.C.

A robust instrument with diode
protection. Only £6-64, P. & P
20p.

MAINS TRANSFORMER
Eagle MT6, 6-0-6, 100 M/A,95p plus 6pP. & P.
MTIIP, 12-0-12, 50 M/A, 95p plus 10p

P.&P.
Eagle Type MT280 6-0-6, 250 M/A ) All
MTI50 12-0-12, 150 M/A - £1-43 plus
MTI00 24-0-24, 100 M/A ) 12pP. &P
R/5 13V 0'S Amp C.T. £1-40
163V 03 Amp C.T. Splus i2p P. & P.
Charger Types V.17V
£1-2

| Amp P.&P. 12p
2 Amp £).65 P. & P.I12p
4 Amp £1-95 P. & P. 20p
6 Amp £2.62 P. & P. 35p
POTENTIOMETERS

5-10, I1p each. 10 plus 10p each.

5k S50k 500k

10k 100k Q Imﬂ

25kQ 250k 2mQ

log or in less switch (& 1kl lin) 1-5 12p

log or in with switch 1-52 4p. 5-10 23p. 10 plus
20p.

[
dual less switch 1-5 39p. 5-10 37p. 10 plus 35p.
Any mix for Quan(ity Prices. P.& P.7p.

MINI LOUDSPEAKERS
2;in 801 50p. 5p P. & P.
3iin 8(1 SOp Sp P & P
ENAMELLED COPPER WIRE
S.W.G. 16, 18,20, 22, 24, 26, 20z reels, 26p.

28, 30, 32, 34, 36, 38, 40, 20z reels, 36p.

Postage 1-5, 10p. 5 plus, I5p.

ANTEX SOLDERING IRON BITS
Chrome Type for |15 watt Models.

_,."‘Qin. Ain, n“m All 26p each. Postage Sp.
TELESCOPIC AERIAL

Six Section, Swivel Base. Only 20p. P. & P. 5p.

TURNTABLE SERVICES

Headshells

Garrard 5P25 Mk.l & Il. Type M7 £1-10
S$.M.E. 52 Shell £2-77
Thorens TP50 for TDI150 £3-30
Thorens TP60 for TD160 £3-30
Goldring PH7 for GL8S £3-80
Head Slides Postage 5p. per item
Gerrard C| for SL7S et S0p
Gerrard C2 for SP25 Mk i, SL9S etc. S0p
B.S.R.for MP60, 310,510,610 S0p
Jockey Wheels

Garrard 5P25 Type etc. 55p
McDonald MP60 etc. S0p
Styli Diamonds for Sonotone

9TA/HC LP/78 65p
9TA/HC LP/LP 95p

ACOUSTIC WADDING

B.A.F. lin Thick Superior Quality, 50p per sq.
yard.

Any length cut x 36in width, postage 5p.

EAGLE LT700 TRANSFORMER
40p. P & P

Neve SMUULARD DATA BOOK 197374
30p. P. & P. Sp.

FOR SPEEDY DELIVERY OF THESE
MINT CONDITION COMPONENTS
PLEASE SEND C.W.O. to ZIGGY'S 200!
ELECTRONICS CO. LTD., DEPT. P.E.3,
34 MABLEY STREET, LONDON, E.9.

All prices include VAT, please add postage where
indicated.

838

Do you suffer from tired eyes due
to bright lights, or need a softer
light for watching television in com-
fort? Well, we have the answer, a

GREENBANK DIMMER SWITCH

Just look at these features:

% Velvet dim to full brightness at
the touch of a finger

% Positive off position

% Built-in  radio interference
suppression

% Controls up to 300 watts
¥ Easy replacement for a
standard light switch
All this for only
£3°75
complete

(500 watt model also available)

This price includes V.AT., also
P. & P. Why not write or phone
now? Please send CW.O. to:

GREENBANK ELECTRONICS
94 New Chester Road
New Ferry, Bebington

Cheshire L62 5AG
Tel. 051-645 3391

Practical Electronics October 1973



COMPREHENSIVE HOME CONSTRUCTOR KITS

as speciriep IN THE P.E. ROND(

COMPLETE QUADRAPHONIC HI-FI SYSTEM

CBS SQ° MATRIX DECODER

*REGD. CBS INC.

POST FREE INCLUDING CBS LICENCE FEE
COMPLETE KIT £8'OO + 80p V.A.T.

PREAMPLIFIER BOARD
COMPLETE KIT £3-OO POST FREE + 30p V.A.T.

MASTER VOLUME/TONE CONTROLS/4 CHANNEL
BALANGE GONTROL BOARD

COMPLETE KIT £8.50 POST FREE + 85p V.A.T.

POWER AMPLIFIER BOARDS AND HEATSINKS

(EACH BOARD CONTAINS A STEREO PAIR OF AMPLIFIERS)

COMPLETE KIT PER BOARD £7.50 POST FREE + 75p V.A.T.

ALL OTHER KITS AND COMPONENTS USED IN THE P.E. RONDO WILL BE
AVAILABLE AS THEY APPEAR IN THIS SERIES.

KITS ARE COMPLETE IN EVERY DETAIL (RIGHT DOWN TO THE SOLDER)
AND USE ONLY TOP QUALITY COMPONENTS AND FIBREGLASS P.C.Bs.

* TRADE ENQUIRIES WELCOME

Please send me: i
Please tick CHEQUE

£8S S) DECODER R
PREAMPLIFIER BOARD C MONEY ORDER
ELEGTRONICS BISiyim iy -
POWER AMPLIFIER BOARD(S) | mONEYENCLOSED £

NAME

SPENCER HOUSE, BRETTENHAM ROAD, EDMONTON
LONDON, N.18 TEL. 01-807 5544

ADDRESS

Block capitals please P.E.10
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SN7400
SN7401
SN7402
SN7410
SN7413
SN7420
SN7447

16p
16p
18p
17p
30p
16p
99p

SN7473
SN7474
SN7475
SN7476
SN7490
SN7492
SN7493

NEW VAT

N
7¢ Series TTL
INTERNATIONALLY

KNOWN BRANDS

Ist. GRADE DEVICES AT NEW

ROCK BOTTOM PRICES

40p
40p
50p
44p
69p
74p
74p

This range will be increased con-
tinuously. Please enquire about any
devices not listed

INCLUSIVE PRICES

PRICE BARRIER SLA.

LE(

READOUTS

14pin Dil

Ret. LED 1

£7.99 + 20p VAT = £2-19

PV
100V
200V
600V

1000V

800
1000

BY100
BY103
BY105
BY126
BY127

BRIDGE RECTIFIERS

tamp RMS. 2amp
20p 50V 35p
22p 100V 40p
25p 200V 45p
38p 600V S0p
R RS
1amp 3 amp
1N4001  63p 1N5400 154p
1N4002  74p 1N5401 16ip
IN4003  9p IN5402 1Tjp
1N40D4  9p 1N5404  22p
1N4005 11p 1N5406 26ip
1N4006 134p IN5407 30p
IN4007 1flp 1N5408 33p
164p BY133 23p
22p BY164 55p
164p BY176 £1:65
16p BY 182 £1-65
164p BY250 254p

OR
FILAMENT INDICATOR
MINTRON  3015F & 6

}
: 16pin Dil L I

G F
o BREAKTHROUGH
PRICE £1-49

CaAsp LED's

LEQ 2. 0-125”
LED3. 0178”

N LED 4. 0125

LEDs. 0-175"

LG Vat Inclusive Prices

Cheapest Opto yet

26,
|7g

69p
5p

Copperclad Plain Extra
0-1in 0-15in0-15inP & P

2¢in x 1in 6ip 64p —=
24in x 3%in 2p 18 11p -
24in x 5in 264p 23p 134p

3%in x 3%in 264p 23p

3}in x 5in 30p 30p 19p =
17in x 2¢in 74p 55p 41p  10p
17in x 3iin %p 7Tp  S74p 10p
17in x Sin — 824p 10p

OIP Breadboard, 4-15in x 6-15in, 110p.
Verostrip, 8-5in x 1-5in, 264p. Spot-Face
Cutter, 49p. Pin Injection tool (state 0-1in
or 0-15in}, 52p. Terminal pins, 20p (packs
of 36)—state size.

OVERSEAS CUSTOMERS DEDUCT
ONE ELEVENTH.

DIGITAL CLOCK
on

just imagine, one MOS LS| |.C. eliminating

15 MS! 1.C.s and numerous other com-
ponents. Either

120r24 hour. 4016 digit
50 or 60H2z operation
leading zero supression
single supply
in

voltage
similar to DIGITRONIC
P.W. March 1973.

Only £6.99

With 4 LED's £15-59
With 6 LED’s £19-75

[Lc.socxers]

=

Dual-in-Line
8 pin 13;p 16 pin 174p 36 pin 394p
14 pin 154p 24 pin 264p 40 pin 44p
28 pin 304p

HEAT SINKS

TV2forTO-66 15p. 5F for TO-5
TV3forTO-3- 16p. 18F forTO-18

S12p.

DIP10 2 for
Tva forTO126 SL403D

TVS for T0-220 DIP14;5 for
. EA‘I.OOO

14p
1 L

.“
A 16p
é

ay-1 a

0
10DN400 4

‘ !! : ,S’o’s Price c‘ n cw
Ratm. Type Tolerance Range Each ’
& wa?( Metal Glaze 5% €12 Series 5101 to 100KN 5p MULLARD €333, 629 and 630 series S"b 0/ Osed
 watt Carbon Film +5% E24 Serles 5101 to 330KN 1ip —Ceramic Plate. E12 series from ' '
+ watt Metal Oxide Fitm =2% E24 Serles 100 to 1MO 4Hp 1-8pF to 0-022uF. 54p.
+ watt Cermet’” Thick Film =2% E12 Series 5601 to 150KN 8p CERAMIC DISC—LOW VOLTAGE- POWER PACK CONVERTER
+ watt Carbon Film *5% E24 Series 100 to 10MN 14p d . /1
i 220:270;3:30,3-90, 470 4 0 01uF, 0 022uF. 0-047uF. 5ip; Switched 3. 6. 7} or 9 volts
vt ScarboniCompostion 1 ko sn eaniaan o p | 0 1uF. 0 22uF 0-d7uF. 64 Up 1o 400mA O
1 watt Carbon Composition N 5-601; 6801, 8 201 5ip HuF. H HF. B3p. pto m utput
1 watt Carbon Film +10% €12 Series 100 to 10MN 3p POLYSTYRENE (160V)—From 10pF 540 Qutput Lead Power
2watt  Carbon Film +5% €12 Series 100 to 1OMQ P | to 0:-01uF in multiples of 10pF. 15pF. | xif 2 5mm olug | OLIpUT.
2} watt  Wire Wound =5% €12 Series 0220 to 0-4700 10p 22pF:. 33pF: 47pF and 68pF 5}p. Plug and " )
2} watt  Wire Wound +10% E12 Series 10 to 2700 10p MYLAR PLATE (100V)—1000 pF socket adaptor™, Mains Lead
5 watt  Wire Wound +5% E12 Series 0-50t0 8-2kN 10p pF. (aver 411)
i -8KN 11 2000pF. 5000pF. 24p, 0-01uF. 0-02uF. Metal
10 watt ~ Wire Wound 05006 P ' Heta
10 watt ~ Wire Wound +5% 10K, 15K0; 20KN; 25KN 17p 0'(.)4UF 0'05‘uF. 34p;0-068uF.0 1uF,
15 watt  Wire Wound 10N to 6:8KN  134p | 5p; 0-2uF. 63p. Polanty
MULLARD C280 (250V POLVESTER) Reversal Transistor
DISCOUNTS" 10% on any 100 Mixed Values or wattages: 25% on any 100, same value. —0-D1uF. 0-015uF. 0-022uF Swilch ;?:mz“esr;e:r
same wanage Poslage and Packmg—Extra 8p any quantity. 0-033uF, 0-047uF. 3p; O OGBuF Circuit
———————— — = | 4p; O 1uF. 0-15uF, d4p; 0 22uF, Yoltage On Off
TRANSISTORS and DIODES 53P; 0 33uF, Tp; 0 47uF. 8p; 0 68uF. | S¥cio’ munver Faer  Swicn
AC107 16p | AF179 ‘ BC214L 11p | BT 28p | BSX20 18p | TICM “p 12p; 1-0uF. 144p; 1-5uF. 22p; Our Price £3-98 + P. & P. 16p
Agg 13p Agaz% ;39 gcmz5g 15p g;m g 8SX21 ﬁ: ngﬁiu :1.-111 2-2uF. 261p. Unstabilised Version of above £2-99
ACt 13 | A p P 8SY3SA p imi *
AC Y| BCHOT BC28 5‘9 BB  Tp | SUNS 75| TPRA  mp g%‘;{sEa'{"l‘j'"?(‘)%E#j{‘s'“”'sed) T
AC176 150 | BC108 %o | BCYTO tp[BFIBI  3Myp | BUlS0Z E1.82( TISAT  %ip| NS4 SSp | NBY  16jp | AAZIZ  Tip | BAXIZ  9p p
AC187 22p | BC109 9% | BCYT2 17p | BF18¢ np|m:w S3p| TISTA €210 2N3055  52p | NA41  Bip | BAIO  10p | BAXIE 10p 9 volts at up to S50mA £1-65
ACIBTK  20p | BC114 |§: BCZ10 2p | BF1BS  2gp [ MMOOD  £1-49 | TISSY Bp | NTGIA  2p | N2 £1-06 | BAI2 21jp | BAY3S 41p [ 9 volts (miniature) up to SOMA £2-09
AC188 2p | BC1t7 BCZ11 Ap| BEIOL  Lp | MAGIO  £3.49| NGO bip | NI fap N3 15| BATIO 45p | BBIS & | .6 yoit at up to SOMA £2.75
ACIB8K  20p | BC4T % | BD115 T4 | BF195  17p | MJEMO  S2p | 2NT06 1 2p | gNuss £2.00 | BATI S | BB1T wp | o 7o i o7 B2 o o
ACY17 p | BC14B 9 | BD124 azplame 164p | MJE2055  01-82| ON708  t6ip | NITO2  1ip | 2NETI  60p | BAT12  s%p | BBM2 zp + 3 volts at up to S0m.
ACY18 21p | BC149 0 BD131 63p | BFIO7  16ip | MJE30SS  92p | 2NO14  24{p | NIT03  10p | INSIH9 p| BA14  9p | OAS %p 7} voits for Cassette Players (small) €220
ACY13 #p| BCIST 13| B 83p | BF2O P | MPFI0Z  27gp | N1302 MIM 1p | NGIT2 p | BATIS  19p | OA) Mo | 341 6 75 0, 12 volts up to A . £3-75
ACY20 BC15 1zp BDL’H/?PR €14 | BF20  27;p | MPFI03  41p | N1 24p | ON3T05  10p | INB459 plBATIE % | OAT  Tp | g Stabilised' Car Battery Con-
ADMD ap | BC15S | Wp | BR244B  Z0p | MPEIK  4sp| AN104 26 | oN3T 0p | NST7T 4lp | BAIZG  tip | OAT®  1tp 2 ek 0
AD149 38p | BCI66B up emas ap | BF22 259 MPFI0S  45p | 2N1305  24p | IN37T07  f2p | NGOT6  14p | BA12  23p | OAB1  8p | Vverter, giving switched outputs of 6,
AD161 2p | BC6S  12p | BD1% 0p | BF263 |MPF|06 4gp| NI6  p | NTGE  Sp | N1 €101 BAMIU Tsp | OASS 109 | 7} or 9 volts £5-48
AD1E2 2§ | BCIT!  20p | BO1YY $1ip | B2 n 21 Wp | N7 20yp | NIT09  top | NI 89p | BAIV §7p | OA%  ®p P. & P. on all models 16p.
ADI612PR $%p | BC72  173p | BD13 Ta{p | BF3%0 Bp | N13E  274p | MNITI0 11p | IN1S2  {01p [ BATM  20p |0A9| t
Fitd #p | BC74  p | BOIN p | BFS28 n-m ocas Mp| NI 27p | NI 1p |INTS3 #%p | BAMS  2p | OASS %
AFT1S Wp | BC177  22p | BOWD Shp | BFWID  67p | OC44 134p | 2N1613 | 2va771 g1-m2 | 40360 Sip [ BAME  2p | 0A0  tip 2ENERS
AF116 up | BCI78  2p | BO2 £1:36 | BFW11 i1h | 045 Mo | M 2mp | NITT2 £275 | 40361 Wp | BAIS  2p | OAZ2 1%
A7 Wp | BCI7S  24p | BD202 ©1-37 | BFW8? :up oc71 1p | MBI S2p | NN £220 | 40362 50p | BAISS  15{p | OA2I0 184p 3
AF118 s2p | BC182L  #p | BO23 155 | BFX2 Wp| MN260  £1-54 | N33 2p | 40408 S5p [ BASS 18lp | OA2I1  3p All 5% tolerance
AR 2p ( BC18IL  9p | BD20¢ £1:37 | BFX3 sn: oc75 150 | NZ219 4lp [ NI 9%p | 0430 €1-39 | BATE2 wp | N b
AF125 2zp| BC184 9 | BF109 T5p | BFX88 13;p | 2N24s 55p | 2N3303  16p | 40432 217 | BA22 p { IN91B 10p BZYS88. 400mW. 3-3V to 33V 11p
AF1% 2p | BCIBAL  %p | BFI15 25p | BFYS0 dp| NS5 agp| NBOA 1o | 6T Ssp [ BAZ21  Tp | iNA4E  Sip
AF127 2p | BC18?  274p B?so 27p ggg& oo 2722;: gzgg | };p mggg zzsnp mg :sp g:\z[z‘% z 125, 1W. 3-3V to 100V 18p
AF1 p | BC212L  p | BF167 P al 10p p p p
atc 25| BCz1sl b | BFTS ol Bvs 4 | ocn ﬁp| NXS3  2p | INKSB  13p | AATA 10p | BAWE2  t0p BZX70. 2-5W. 7-5V to 75V 27p
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VAT INVOICES ON REQUEST

UNLESS SHOWN OTHERWISE P&P ON UK
ORDERS IS 8p. OVERSEAS ORDERS AT COST

- - e - e - -
oy 4 r
by oo - / \
~
Mullard  LP1186 ss EA1000 A1005S A1018 A1005MS
Varactor diode tuned 20 ~ 20 Watt lnlegrated 3 watt amplifier F.M. tuner chassis F.M. tuner, similar  Multiplex Stereo
F.M tuning  heart Stereo  Amplifier Kit moduie Price includ- fully  transistorised to A1005S but in  Decoder. fully built
£4-1%, as described In Superb state-of-the-art ing handbook and 9 Volt positive earth oiled walnut cabi- and aligned, to match
P E. May 1973 design by engineers of FREE heatsink operation net, etc A10058
LP1185 matching I|.F Texas Instruments Our price £2-49. Our Price £6-35. Our Price £9-38. Our Price £5-95.
strip. £4-85. £31-35 P &P 49p Quantity discounts
.
A0BI0 .CS S 5 dccedc pvm Linears
Audio |.C. Leaflet No. 12. FREE (only et o 1
with 1.C.'s—10p separately ® Maximum Display - or - 1
i ® Minimum Display - or — 1mV
Pre-Ampilflers
input ® Can be scaled up to read ! .999% §
Dual. MC1303L ’ :
£1-89 m, - ® Automatic Polarity Detection i
witegrator s°° ® Dyal Ramp Integration
Low Noise Dual. ® Automatic Overange indication 19 ap 50
MC1339P €129 1 mos s chip ® (p 10 50 readings per second e 7 o
Amplifiers ® Chopper Output provided . ::: g;
250mW. MFC4000A o 92
49p Supplied with complete data s a2p 45p ap
1 watt. TAA300 All this on a single 16 pin DIL packed MOS LSI Integrated Circuit E:;g;g n”u VeI i G5t
£1-79 A State-of-the-Art Digital Voltmeter 1.C. KU MIRA] {M‘}n_e_z o :fg:r'ff‘ s
2 watt. LM380 £1-59 Motoron - - it Hlos Nesets e
3 watt, SL403D otorola , suppli M3I0IN 66p NE[S??B e
. Coil-less Phase -Locked Loop complet FREE o B N g
LM 77 9
S wati, TBA800 7 leaflet No. 11 Mg?g‘é"g up ol e
1-59 vl €0 PCOUE MC1 3 SLe
; OurPrice """ £305 | ot -
15 watt. BHA0002 MC1312 decodes MC1357 158 TAASIC €037
£3-95 SQ. Free leaflet No ATy 0% e 26
35 watt driver gives full circuit and MC1156CR £2.42 TAA3TD €575
A N details MC 1495 KSISS TAAS550 8ip
NE540L £1-32 0"’ ”l" :g;g?»: n,:: TAASTD il
£8 49 MFCA0104 6ip TAD100 €1 68
MF:‘OL{J 78p TAD11O £1-65
Inc. all parts for decoder. inc. Veroboard. V.AT., P. & P (Leaflet alone 10p.) s A Linaiia B

Dept. 2.
56, Fortis Green Road, London,N10 3HN
telephone: 883 3705
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DUCTORS e e Potent/ometers
N gt 5kN 250N
MULLARD block filter New ERRANTI RANGE Mook 5 ‘%
LP1175 as used with TAD100 0 amo
now only £1-48 The Rad«ol 1 (¢:I ina Toowéan Supplistd witg Our Price 100K
our data leaflet No. 10. Giving circuits an
i f Log or fin tess switch {(and k(1 fin 13p
R.F. CHOKES, 0 1uH to 19mH. For z’.’. component information. (Leatlet alone 10p.) £1.32 Log or lin with switch 26p
full details ask for ListNo.5 P.&P Sp. BFS59  15p 2TX302 17p ZTX450 17p 2812t 10p 28272 18p Dual less switch 44p
EIND-E &__5p BFS60 20p ZTX303 14p ZTX451 17p ZS122  13p ZS274  19p Dual with switch 10k(1. 100k} and
DENCO COILS BFS61  20p ZTX304 21p ZTX500 12p ZS123  16p 28276  26p MO log only 57p
BFS96 15p 2TX310 9p ZTXS01 13p ZS124  18p 2ZS278  37p 10k log + 10kN antilog less switch  44p
Transistor Range: BFS97 23p ZTX311 10p ZIX502 17p ZS140  25p
Series 1T to 5T incl BFS98  20p ZTX312 10p ZTX503 14p 25141  43p KSO30A l— N 10k Single
© O MATEME ZTX313  11p  ZTX504 43p ZzS142  33p Zener 25k 33p
. ¥
Blue. Yellow. Red and ZTX107  9p ZTX314 13p ZTX510 17p ZS170  10p Serles ‘,h i 50k Dual
White all 44p each ZTX108  8p ZT;JZU 31p g;ggg 21p ng 13p = ol 100K € 55p
I.F. Tr CHET ZTX109  11p ZTX330 15p 22p 78172 16p 88
i 163"5(;"1';“5'55 7 13' 7TX212 14p ZTX331 16p ZTX550 1Ip  ZS174  17p Series
4 o an peac ZTX213  14p ZTX341 22p ZTXS51 17p ZS176  23p 11p New Silver and Black Knob 163p
w= |FT 15, 76p; IFT18. 73p. ZTX214  15p 2TX382 13p 78178 38p sach.
ZTX300 12p ZTX383 15p DIODES 78270 11p
Dual Purpose Range: Series 110 7 MZT.XSIM 3p ZTX34 18p ZS120 sp zS2m  1p g Presels Q
n
;4(; eELuhe, Yellow. Red and White 8[5 ‘ r’cs‘ Vertical or Horizontal
1 5 G L Vo BV 10V 16V 25V 40V 63V 100V 0 1 wat Sip 25 watt 7P
to reen. List No 5 gives full 7 —— S0 p 1000 Tk{ 10kl 100k 1MO
details 1 G*D 250 25k01 25k0 250K0 2 SMC
Ferrite Aerials: Medium and Long- 2 6ip 500N Sk 50kl 500k 5M0
g 2 &
state 300pF or S00pF tuning. 87peach 3 £ Hi4 8p Cermet Type to 1M only 41p.
- 6 b/ T e 6ip - r
Tuning Gangs o sp o se % WM: ¥ Merm.rnr:
"’ 15 6ip 65p 82ip €10
22 6ip 6ip 6ip 11p 165p ﬁ 3 £t-49
- 6ip aip 63p 14ip RS54 £1-61
~ g 7 6 ® 3 i a 14lp VA1 16ip
e P . P a0 3P ip m elp va 026 14lp
.& ' 100 63p 6ip 6ip  8p " 2% . B R 3D
x 150 6ip 60 6l 10 1p B oA o
. 220 s5p 63p 8p 10p 11p 19p ap 3 0b W 35
T 330 6p 8p T 22p 39p 1p VA0S n
SDF?;EE %%%AF o %650 ype 0 8p ngo B gép 10p s ;gp ;gp 26p ;Bp £ P26 RIS o
6 D 13p P P 9p 13p  VA10565 11p
10pF 61p 60pF 78p 65 - 3650F  96p 100 10p 1p W7p 22p 2p 4ap 790 11p  VA1086S 11p
150F 61p  75pF T9p Type 0 oo D = F1D  HD i SRS e
200F 66 100pF 75 208 < 176pF with 2200 W 2p W wp T 1% P i v e
screenand trimmers 33 20p 8 Wp  VAIIOS 2
25pF 61p 4 29 44 68, 79 14 252 * 2
P ap al 99p 5400 P 75" 93" P P P GLIE £110 VANO? I
all types 10p 10000 i P 299 333p | Gther types obtainable upon appiicaton |
841



YSLOUNIS

FULL 12 MONT
AFTER SALES
SERVIGE

with probably the best
discounts offered in the U.K.

0:

ALL PRICES ARE INCLUSIVE OF V.A.T.

AMPLIFIERS

Please add 95p P. & P. & Ins.

FANTASTIC OFFER

Amstrad 8000 Mk.H £16-45
GARRARD SP25 Mk. 111 Amscrad 1C2000 £28-15
Goldring GB0O Teak finish, plinth Amstrad Integra 4000 £13.45
and tinted cover with mains lead Alpha Highgate FA400 £39-05
and DAN plug and screened lead. All Global 10+10 £1975
fully wired. Please add £1-75 for LGlofall)lio +3100 23-}00
P. & P. and Ins. ea elta a
T £IS20 gaan L S
etrosound k.1l £32-
:euosokund STé%h éils?g
ogers R/brook o
TURNTABLES Rogers R/brook C(a:. M. 111 (41-%5
Rogers R/bourne Ch £54-15
;;.Rlnngd 9Sp P.& P. & 'n"(9-|5 Rogers R/bourne Ca £54-95
Sinclair 2000 £24.00
Garrard 5P25 Mk.IH £9.50 e 3000 £30.50
Garrard SL65B £13:25 (S ’
Garrard AP76 £17.95 Sinclair 605 £21-45
G‘ ard Sinclair PRO 60 2 < Z30/PZS £16-40
arrard 401 £24.85 s
: Sinclair PRO 602 - Z30/PZ6 £19.45
Garrard Zero 100 single  £33:55 U0 bR G 60 2 - Z50/PZ8
Garrard Zero 100 auto £36-50 "!r‘ a £25.25
Goldring G185/P & C £59-35 s "‘ jAFU (Fidter Unit) 2.95
Goldring GIOIP P & C £19-40 incial o Pt
Sinclair Stereo 60 Pre.amp £7-35
Goldring GL72 £21-95 i
’ : Sinclair IC 12 (int. Circ) £2:20
Goldring GL72/P £28.55 !
Sinclair Z30A £3.85
Goldring GL75 £27-40 Simclair ZSOA £4.50
Goldginsjolisk 390 GGl PZS Power Su £420
Goldring GL7S Lid £3.85 S PZE Power S L 615
Leak Delta £44:20 inear AT XL
¢ Sinclair PZ8 Mains Trans £4.95
Pioneer PLI2D £35:10
Sinclair PZ8 Power Supp £6-15
Thorens TD12S £58.55
Thorens TD125 AB Mk.1I £89.50 SPEAKERS
Thorens TD160 AB & C £49.30  £1.65for P. & P. (per pair)
Wharfedale Linton with Amstrad Acoustra 1500 £27.95
cart, £25.00 Ams(rade:ous(ra 2500 21192
Apollo 138 -0
B & WDM S £41-65
TUNERS ge:estion Ditton 15 gs-gg
elestion Ditton 44 4.
Please add 93p P. & P. & Ins. Good D/Maxi £39-70
Afpha Highgate FT|50 £33.30 o M/exoa)slm £49.70
Amstrad Multiplex 3000 £24-90 Goodmans Havant £34-45
tea: ge:u ;Tq/(gr:”d) 2;‘;;3 Keletron LS 100 £18.95
eak Delta : Leak |50 £32.75
Metrosound FMS 20 Mk.1l £38.35 Sinclair Q16 £10.95
Rogers R/brook FET4 (Cha) £29.50 Sinclair Q30 £30-60
Rogers R/brook FET4 (Cased)UI 90 Wharfedale Denton I £26-65
Rogers R/bourne FET4 (Cased) SPEAKER UNITS
£41.25  Wharfedale Unic 3 £15-60
Sinclair PRO60 Mod £14.90  Wharfedale Unic 4 £27.25
Sinclair cased tuner £26:15 Wharfedale Unit 5 £39.60

PLINTH & COVERS
£3-02

For Garrard 5P25,

TUNER AMPLIFIERS

Please add £1-10 P. & P. & Ins,

Alpha FR3000 £61-35 T 0. BSR
Goodmans Module 80 esotoo -0 SNIC IC0BoA
Goodmans Mod 80 Com £106-00 £308P. & P. 7lp.
Goodmans Mod 90 £74-65 For AP76, SL728,
Goodmans One-Ten £86-65 SL95B, ecc. £4-51. P, & P. 71p.
Leak Delta 75 £107-75 ! CARTRIDGES
Rogers R/Brook cha £62-30
Rotel I50A £45:90 Please add | Ip P. & P. & Ins.
Rotel 200A £58-95 Goldring GBSO £2-85
Goldring G800 £3.70
Goldring GBOOE £6-45
Goldring GBOOSE £12:15
All prices Shure M3D £3.10
correct at time Shure M44E £4-40
of press. Shure M55E £5-00
E. & O.E. and Shure 75ED Type 2 £9-35
are subject to Shure VIS £25.95
alterations, Shure M7SEJ Type 2 £8:10

PRACTICAL ELECTRONICS
“SCORPI0"’ ELECTRONIC
IGNITION SYSTEM

v

This Capacitor-Discharge Electronic
Ignition system was described i 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, points and contact-breaker
capacitor fitted in the vehicle are
used. No extra or special com-
ponents are required.

Helps to promote easier starting
{even under sub-zero conditons),
improved acceleration, better high-
speed performance, quicker engine
warm-up and improved fuel
economy. Eliminates excessive con-
tact-breaker point 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 should take no longer
than half an hour. A complete
complement of components s
supplied with each kit together
with  ready-drilled roller-tinned
professional quality fibre-glass
printed-circuit board. custom-
wound transformer and  fuliy-
machined die-cast case. All com-
ponents are available separately.
Case size 7#in 44in 2in.
approx.

Complete assembly and wiring
manual 25p, refundable on purchase
of kit. Price: £12-10.

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural pro-
gression from our phenomenally
successful Mk. | and 2 Units. As
before the drive voitage is derived
directly from the amplifier output
or across the speakers. The unit
converts the audio frequency sig-
nals into a three-coloured light
display; the colour depending on
the frequency of the signal and the
intensity on the loudness of the
audio source.

The unit is constructed on profes-
sional  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 their
use as faders; allowing dimming
from max. to zero at the turn of a
knob. R.F.I. suppression is now
incorporated 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 |'5kW per channel
240V a.c.

Complete assembly built and tested.
Size 9in 7in 3in. Price £27-50
carr. paid.

ALL PRICES INCLUDE V.A.T. AND
U.K. POST

DABAR ELECTRONIC PRODUCTS
98a Lichfield Street, Walsall, Staffs. WSt 1UZ

TELEPHONE: WALSALL 34365

TELEGRAMS : DABELEC Walsall Staffs.

STEREO ic pecoper

HIGH PERFORMANCE PHASE LOCKED LOOP (as in ‘W.W." July '72)

MOTOROLA MCI3IOP

EX STOCK DELIVERY

Specn. Separation: 40dB 50Hz--I1SkHz. Distortion: 0-39%. |/P level:
560mV rms. O/P level: 485mV rms per channel. Input impedance: 50k.

Power requirements: 8-12V @ (6mA.
‘on’ lamp or LED. Simple to build.

Will drive up to 75mA stereo

KIT COMPRISES FIBREGLASS PCB
(Printed and tinned), Resistors, 1.C., Capacitors, Preset Potm. and

Instructions. Only £3-40 post free -

V.A.T.

LIGHT EMITTING DIODE (Red)

Suitable as stereo *on' indicator.

For above with panel mounting clip

and instructions. Only 29p + p.p. + V.A.T.

MCI3IOP only £2-77 + p.p. §

p + V.AT.

14 PIN DIL SOCKETS. 16p each + V.AT.

NOTE.—As the supplier of the original decoder kit, of which we have sold
literally thousands, our customers can benefit from our wide experience.

Fi-Comp Electronics
BURTON ROAD, EGGINTON, DERBY DEé 6GY

=4 LOBAL AUDIC
DISCC AREH(

.

Dept. (PEIO), 174 Pentonville Road, London, N.1. Tel. 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue
Iiford, Essex. Tel. 01-550 1086

Open Monday to Saturday 9.30 a.m. to 1
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MAIL ORDERS: Wcrersraer aam beats Giro or Cash oy Fegrarared
Mail.

CALLER se note t cheques can only be accepteg together
with cheque cards (not Barclay Card).

842

WINDSCREEN WIPER
DELAY KIT

Complete kit of parts including drilled and tinned fibreglass printed
circuit board.

The unit provides intermittent wiper operation with a delay up to
approximately 60 seconds which can be varied to optimise visibility in
conditions of light rain, spray, etc. The original wiper switch overrides

when normal operation is required.

Suitable for most British cars

£2:86 AT

Cash with order

ESSEX X-RAY GO. LTD.

57 THEYDON PARK RD.

THEYDON BOIS, EPPING, ESSEX CM16 LR
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BlI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS

COMPLETE TELEPHONES

EX G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY £1-05

POST & PACKING 45p EACH

TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 27}p

POST & PACKING 164p

TESTED AND GUARANTEED PAKS

B79 IN4007 Sil. Rec. diodes. 55
1,000 I{IV | amp. plastic P
88i Reed Switches, | long 3~
lo dia. ﬂighspetd P.O. type 55P
BY9 Mixed Capacitors. Approx.
200 quantity, counted by weight SSP
Post & packing {5p.
H4 Mixed Resistors. Approx.
250 quantity counted by weight SSP
Post & packing 15p.
H7 §0 Wirewound Resistors. Mixed
40 types and values 55p
H9 2 OCP7I_Light Sensitive
2 Photo Transistor SSP
H28 20 OC200/1/2/3 PNP Silicon
20 uncoded TO-5 can ssP
H30 | Watt Zener Diodes,
20 e Votares 65dly  55p
H35 [0 Mixed Diodes, Germ. Gold
100 bonded, etc. Marked and SSP
Unmarked
H8 Short lead Transistors,
30 NPN Silicon Planar types 55P
M9 Integrated circuits 4 gates
6 BMC 962, 2 flip flops BMC 945 SSP
H40 BFY 50/2, 2N696, 2N 1613,
20 NPN Silicon uncoded TO's  35P
H4i BDI131/BD132 Complemen-
2 tary Plastic Transistors SSp
UNMARKED UNTESTED PAKS
BI Germanium Transistors
50 PNP, AF and 55p
B66 Germanium Diodes
i Iso Min. glass type SSP
B83 Trans. manufacturers’ re-
200 jects all types NPN, PNP, SSP
Sil. and Germ.
B84 |00 Silicon Diodes DO-7 glass
100 B o Bai00 oatos  55p
B86 0 Sil. Diodes sub. min.
100 i PioastiNsie types 55p
H6 250mW. Zener Diodes
40 DO-7 Min. Glass Type SSP
HIS Top Hat Silicon Rectifiers,
30 750mA. Mixed volts SSP
Hls Experimenters’ Pak of
I5 Integrated Circuits. Data 55P
supplied
HI7 3 amp. Silicon Stud Recti-
20 fiers, mixed volts 55>P
H20 BY126/7 Type Silicon Recti-
20 fiers | amp. plastic. Mixed SSP
volts
Hi4 Power Transistors, PNP,
15 v PR Sivcan 1021 55P

Can

MAKE A REY COUNTER

FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block will turn
any 0-lmA meter into a
lingar and accurate rev.
counter for any car with
normal coil ignition system.

£1°10 cach

Co. Regr No. 820919,

Practical Electronics October 1973

BI-PRE-PAK LTD

OVER

1,000,000

TRANSISTORS IN STOCK

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

SILICON PLANAR PLASTIC TRANSISTORS

Unmarked, untested, factory clearance. A
random sampling showed these to be of

remarkably high quality.

Audio PNP, similar to ZTX500, 2N3702/3,

BCY70, etc.

Audio NPN, similar to ZTX300, 2N3708/9,

BC107/8/9, BC168/9, etc.

Please state Audio NPN or Audio PNP when

ordering.

ALL AT 500for £3-30, 1,000for £5-50, 10,000

for £44.
P&PI1lp per 1,000

OUR VERY POPULAR 4p TRANSISTORS

" PNP Silicon Alioy, TO-5 can.
PNP Silicon, plastic encapsulation.
PNP Germanium AF or RF

NPN Silicon plastic encapsulation.

NPN Silicon, similar ZTX300 range.
PNP Silicon, similar ZTX500 range.

RELAYS FOR
VARIOUS TYPES
P & P27}p

i

and NPN, and

Pleass ask for Pak P.I. Only 55p,
Ilp P & P on this Pak.

A CROSS HATCH GENERATOR
FOR £3.85181¢

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
his was a project in the

and reliability.
September 1972 edition of Television.

This complete kit of parts costs

£3-85, post paid.

A MUST for Colour T.V. Alignment.

Electronic Transistor Ignition

Now in kit form, we offer this ""up-to-the-
minute” electronic ignition system. Simple
to make, full instructions supplied with these
outstanding features: Transistor and con-
ventionalswitchability,burglar prooflock-up
and automatic alarm, negative and positive
compatibility. This projectisa‘'star’ feature
in the September edition of ‘‘Electronics
Today International’ magazine. Our kit is

recommended by the ETI magazine.
Complete kit includin;

£1-10

Our famous Pl Pak is still leading
in value for money

Full of Short Lead Semiconductors and
Electronic Components, approx. 170.
We guarantee at least 30 really high
quality factory marked Transistors
PNP
a host of Diodes and Recti-
fiers mounted on Printed
Circuit Panels. Identifica-
tion Chart supplied to
give some information

on the Transistors.

P. & P. £7°92
Readybuilt & tested unit £3-02 EXTRA

TO THE WORLD
CATALOGUE
FREE &

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

PLASTIC POWE

TRANSISTORS
NOW IN TWO RANGES

These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time, We have been
selling these successfully in quantity to all
parts of the world and we are proud to offer
them under our Tested and Guaranteed

terms.
Range | VCE Min. I5 HFE Min. I5
1-12 13-2 26-50
40 watt 12p 20p 18p
90 watt 26ip 24}p 11p
Range 2 VCE Min. 40 HFE Min. 40
1-12 13-25 26-50
40 weatt 13p Ny 19p
90 watt 38ip 3éip 33p

Complementary pairs matched for gain at
3 amps. llp extra per pair. Please state
NPN or PNP on order.

INTEGRATED CIRCUITS. We stock a
large range of [.C.s at very competitive prices
{from llp each). These are all fisted in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available.
This fantastically detailed conversion cal-
culator carries thousands of classified
references between metric and British (and
U.S.A)) measurements of length, area,
volume, liquid measure, weights, etc.
Pocket Size, 15p, Wall Chart, 18p.

LOW COST DUAL IN LINE I.C,
SOCKETS

I 4 pin type at 16}p each } Now new low
16 pin type at L1Bp each profile type.

BOOKS

We have a large selection of Reference and
Technical Books in stock,
These are just two of our popularlines:
B.P.I. Transistor Equivalents and
Substitutes:
This includes many thousands of British,
U.S.A., European and C.V. equivalents.
The lliffe Radio Valve & Transistor
Data Book 9th Edition: P & P 23{p.
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.

Send for lists of publications.

N.B.—Books are void of V.A

40p

75p

’,-------‘

lease send me the FREE Bi-Pre-Pok Catalogue.

ALL PRICES INCLUDE 10% V.A.T.

MINIMUM ORDER 55p. CASH WITH ORDER
PLEASE. Add |lp post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE.

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344

843



r GIRO NO. 331 7056 SPECIAL RESISTOR KITS \

C.W.O.only.P. & P, 10p on orders below £5 10E12 W KIT: 10 of each EI2 value, 10 ohms—IM, a total of 610 (CARBON FILM 5%,), £3-10 net

Discount: £10-10%, £20-15% (except netitems) | |0£12 +W KIT: 10 of each EI2 value, 10 ohms—IM, a total of 610 (CARBON FILM 59,), £3-20 net

Export Order enquiries welcome (VAT free) 2SE12 W KIT: 25 of each £12 value, 10 ohms—1IM, a total of 1525 (CARBON FILM 5%,), £7-20 net

- Official Ord d 1 25E12 $W KIT: 25 of each E12 value, 10 ohms—IM, a total of 1525 (CARBON FILM 5%(), £7-35 net

3 .“"l & (e ““"“B (Al 20€12 W KIT: 20 of each E12 value, 10 ohms—IM, a total of 1220 (METAL FILM 5%). £7-50 net
ducationalJ&RGoreramentbenantrcors ISEI2 IW KIT: IS5 of each EI2 value, 10 ohms—IM, a total of 915 (METAL FILM 5%), £8-1S net

ALL PRICES INCLUDE VAT 10E12 2W KIT: 10 of each EI2 value, 10 ohms—IM, a total of 610 (METAL FILM 5%}, £12-65 net

MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS
250V P.C. Mounting: 0-014F, 0 0I5uF, 0-022uF, 0-033uF, O 047uF 3ip. 0:068uF, | CF—High Stab Carbon Film, 5% MF—High Stab Metal Film, 5%,.

0-Iuf, 44p. 0-15uF, 44p. 0-224F. 54p. 0-33uF, Bp. 0-47uF, 9p. 0-68uF. Mp. 1uF, | w Type Range 1-9 10-49 50.99 100-249 250-499 soo 999 1000+ Size mm
15p. 1-54F, 22p.2 24F. 25p. 8 065 062 55

i CF 222M2 0 0-45  3:9x10§
MULLARD POLYESTER CAPACITORS C296 SERIES + CF 22.2M21 08 0-65 0-62 0-55 0 s 0-45 5:5x16
400V: 0 001uF, 0-00154F, 0 00224F, 0-00334F, 0-0047xF, 24p. 0-00684F. 0-014F, | £ MF 102M71 09 08 07 0-65 065 06 3x7
0 0I5uF, 0-0224F, O 033uF, J,Lp o 047uF, 0-068uf, 0 1uF, 44p. O-154F, 64p. | + MF 102M21 0-9 08 0-7 0-65 065 06 4-2x10 8
0:-22uf,84p. 0-334F, 12p. 0 47,F, | I MF 10-IOM 1 5 125 1-25 1 | | 0-95 088 66xlI3
160V: 0-014F, 0-0154F, 0-0224F, z,p 0-047uF, 0-0684F, 34p. 0 14F, 0 154F, 43p. | 2 MF 10-lOM3 25 2.5 2 175 175 16 8x17-§
0:22uF, 5p. 0 33uF, 6p.0 47uf, 74p. 0-68uf, Vip. IuF, 124p. For value mixing prices, please refer to our catalogue (price 1n pence each)
MINIATURE CERAMIC PLATE CAPACITORS VALUES AVAILABLE—EI2 Series only

50V: (pf) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220. 270, 330, 390. 470,

560, 680, 820, 1K, 1K5, 2K2, 3K3, 4K7, 6K8. (4F) 0-01, 0-015. 0 022, 0 033, 0 047,
23p. each.0- 1,30V, 45p.; 0-1: 100V, 54p. PRESET SKELETON POTENTIOMETERS

POLYSTYRENE CAPACITORS 160V 5% MINIATURE 0-25W Vertical or horizontal 6p each IK, 2K2, 4K7. 10K, etc.
o o
S%)o |2',, I:éo%zug]o'oa?kf:' 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, | §05° MINO 05W Vertical, 1000 to0 220K  5p each

(P.W.) 61 CHEDDINGTON ROAD, PITSTONE,

B. H. COMPONENT FACTORS LTD. |1 ot cote e cose o

PLEASE WRITE FOR FREE CATALOGUE

BN

Miniature Mullard Electrolytics VEROBOARD 0 | 0:15 | POTENTIOMETERS

B l 1 . Single, t | . le with DP
1-0u4f 63V 6p  68uF 16V 6p 24 x5 . 18p 28p Carb:nzl'rack SK t to 2M (2, log or linear. Single, I64p Dual Gang 46p. Log Single with D
1'Suf 63V 6p 68uF  63vi2p | 3133 26pf1 9ed|Mswitchi2tp
2 24F 63V 6p  [00uF IOV 6p | 37 X3, 28p 28p | DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3:3uF 63V 6p  100uF 25V 6p | 31, " 7o 7p | IN4001 64p | DIN 2Pin 12p | (uF/V): 2:2/25, 2:2/63, 4-7/10, 4-7/25, 4-7/63, 22/10, 22/25,
4.04F 40V 6p  100uF 63V Idp 23 x §” (Plain) — 14p |N40027is 3 Pin 13p | 22/63, 5p. 2/10, 10/10, 50/10, 100/10, 10/2S, 50/25, 10/50, Stp.
4-7uF 63V 6p  150uF 16V 6p | 31, 337 (Plain) — 12p | IN4003 9p | S Pin 180° 15p | 200/10, 100/25, 50/50, 6ip. 500/10, 200/25, 100/50, 9p, 1000/10,
6-8uf 63V 6p  150uf 63V ISP | 55,337 (plain) T 22p | IN4004 91p | Std.Jack 143p | 500,25, 200/50, I1p. 2000/i0, 100025, §00/50, l6ip. 1000/50,
8-0uF 40V 6p  220uF 6 4V6p | [ (o ition tool 59p 59p |N4005|ip 2.5mm Jack llp zop 1000/100, 66p, 2000/25, 27p. 2500/12, 17p. 2500/25, 33p.
loub f6v 6p  220uf 1OV 6P | Track Cutter 44p 44p | IN4006 13p | Phono Sip | 2500/50, 62p. 3000/50, 72p. 5000/25, 66p. 5000/50, 94p. 7000/50,
:gME ooy sp. 1%8"; "ng 258 | Pins, Pkt 25 10p 10p | IN9I4 7p | SOCKETS 60p. 25,000/25, 74p. HI-VOLT: 8/350, l4p. 16/350, 19p. 32/350,
|5:F eV 6: noﬁF Tev |2: IN9I6 7p | DIN 2 Pin  10p | 250. 50/250, 18p 100/500, 33p.
154F 63V 6p 330uF 63v1sp | TRANSISTORS BAl0O 10p 3 Pin 10p | METALLISED PAPER CAPACITORS
16uF 40V 6p 470F 6-4V9p | ACI127 164p BC212L i2p 8ﬁ§7 ‘;P 5 Pin 180° IZD 250V: 0-0SuF, 0-1iF 44p, 0-25uF, Sip, O-5uF, 64p, | uf, 9p.
224F 25V 6p  470uF 40V20p | ACI28 22p BC2I3L 12p | 543 ”D Std. Jack ip 500V: 0-0254F,0-05uF, 4ip. 01 uF, Sip, 0-25uF, 61p. 0-5uF, 9p.
22uF 63V 6p  680uF 16V 1Sp | BCI07 11p BC2I4L 17p | 577500 sP 2.5mm lack l 1000V: 0-01uF, 10p. 0-022F, 12p. 0-047,F, 0+ 1 4F, 16p. 0-22uF,
32uF 10V 6p  680uF 40V 25p Bgloe 12p 8814 u;)p' P | Phono 31p, 0-47:F. 39p.
334F t6V 6 1000uF 16V 20p | BCI09 13 1o
JJ:F 40V 6: IooOZF 25V 15: BCl48 |1: ocs| |5= Ic"frzﬁ':::ed Screened Wire, Metre S5ip | QUANTITY DISCOUNT
324F 63V 6p  1500uF 64 1Sp | BC149 12p OCI170 23p | 4A709C  S0p | Twin Screened Wire, Metre 10p | SPECIAL BULK BUY PRICES
474F 10V 6p  1500uF 16V25p | BCI82L 12p TIS43  33p | ,A741C  55p | Stereo Screened Wire, Metre 10p ARE AVAILABLE BY
47uF 25V 6p  2200uF 10V 25p | BCIB3L 12p 2N2926 lip “A721C 11 | Connecting Wire, All colours, Metre 2ip | QUOTATION FOR_ LARGE
47uF 63V Bp  3300uF 6-4 26p | BCIB4L 13p 2N3702 1lp ﬁL9l4 35p Neon Bulb, 90V Wire Ended 5 for 24p | PROJECTS AND TRADE

’ ELECTRICITY(5v0ls)
B As I c ELECTRONICS6vols)
TELEVISION(3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type

(¢]
GUARANTEE

Should you be,in
any way dissatis-

A N s & fied with the
drawing. These clear and concise illustrations make
MANUALS your
study a real pleasure. The books are based on the latest money will be re-
research into simplified learning techniques. This easy- funded by return

approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

of post.

--------------—--——---1

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7THP
Please find enclosed P.0O./Cheque value £............
BASIC ELECTRICITY 5 parts £4:50 [J
BASIC ELECTRONICS 6 parts £5-40 [J
BASIC TELEVISION 3 parts £3:60 ]

The series

will be of ex-
ceptional value In
training mechanics and
technicians in Electricity,

WHAT READERS SAY Radio and Electronics.

Having studied the first volume | find that learning
about a subject which seemed almost out of reach
has now become a relatively simple matter,

_ H.F., Coventry Tick Set(s) required. Prices include Postage and Packing.
'am extremely satisfied with these ﬁn(glt()oo;s:_ i YOUR 100%, GUARANTEE. If after 10 days examination you decide to
dasop AL return the Manuals your money will be refunded in full.

I would like to say how easy your books are to
study, B.B., London [ 7N S
1 purchased Basic Electricity and 1 have found BLOCK LETTERS
them to be the best books of their kind that I have UYL (ZoXSU7AEoconcasaceacascasaaaaaosaansaacoaneenntenaaseanoeasanooaaaanaanaoaanaaaaaaan
ever read. Will you please send Basic Electronics.

G.S.. Portsmouth A D D RE S S .tiiiiiitiiiiireiiit ittt it et ae e a e te et teee et te it s te st taarnes

‘-----1

POST NOW FOR THIS OFFER '

844 Practical Electronics October 1973

---_----------------___J



STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIP.
b \ MENT. NEW & SECONDHAND MUSICAL INSTRUMENTS.

‘DISTRIBUTORS FOR A.K.G. HIGH ALITY MICROPHONES

TWO NEW PA/MIXER CONTROL UNITS

Announcing our o gy . T
. ui or hard work!
'mproved range Of In extra slimiine easy-fit case. ‘.hiﬂh Z, 4 low Z inputs. 4 sees of

; © \ Z ﬁontrolsé Case 10" x 8° and only 2¢in
Using grouped pairs of inputs (high Z and low eep. arr. paid.
Constructor mOdUIeS inputs) with individual bass, treble and volume ' ‘ls.so + V.A.T.
controls on each pair, plus master controls. These
lowsnoise units will feed all makes of amplifiers

FOR DOMESTIC making them ideal for clubs, discos, etc. Standarc ‘ M6H L
& COMMERCIA jack sockets, compact design. In strong metal
L cases. All Units guaranteed for 3 years. Ig‘ |npu(s (6 high Z, & low Z). Carr. paid

USE
@ HIGH AND LOW IMPEDANCE INPUTS

) ) . L Id
N Yersions ysing I @ BASS/TREBLE/VOLUME  ON EACH  Ciupre)section moduies for buitding
Plastic Power" Driver PAIR your ow 3

Transistors now available. controls—I18dB swing. Carr paid.

@ MASTER CONTROL ON OUTPUT £3-50 + V.A.T.
CONTROL UNITS

To meet demand, we have
included a more powerful
module in our well-established
and proven range. All these
power amplifiers are carefully
assembled, tested and E‘°"°§” ghoxn ) £6 50
gularan(eed. They offer superb S e

value for  reliability and tereo,

versatility. Carr. 30p. ﬂs 80

Two decks, and full headphone monitoring. The unit is mains operated and measures 174in X
The controls are: Left/Right

35W RMS uses 3in x 4in deep and is finished with a smart white on black facia

SA35 7 transistors and 7 £4.45 deck fader, volume, bass, treble, Headphone Selzctor. and volume, Microphone volume, bass
diodes. Carr. paid. treble, mains on/o

COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—Stereo only has

mic. Input.)

A NEW ADDITION IS THE PLEASEADD 10% FOR | 120 WATT HEAVY DUTY MODULE

V.A.T. TO TOTAL VALUE Ru ; B
gged class A driver stage. This module will run from all our
SA50 at £5 65 OF YOUR ORDER mixers, etc,, anddmc!.t other makes. Delivers 120W into an
i eight ohm joad and employs 4 TO3 can (1 ISW) output transistors.
S.A.E. brings Saxon SPECIFICATION

Carr. paid. A rugged, well built unit, capable of equlpm'ent ?nd Power output, 120W into 8 ohms
50W RMS out, with all the advantages of Saxon bargains list Freq. response, 20-20,000Hz 2dB  Module only £|3.90
Amplifier design and quality. Ready now. input sensitivity, 200mV into 10K (Carr. 20p)
@ 160 watts version Construction, Fibreglass board
with power Size, Bin X 4in X 4in (5in with supply) Module and

SA 100 makes an ideal 1eely gy £27°90 Loy siscortion parailel push-pull power supply £ 895
unit in disco assemblies SOUND AND LIGHT UNITS

A real glutton for work. Reliable Qur popular 3 channel model handles up to 3kW (3,000W) of
tough and compact. || transistors, £ I 0.90
6 diodes. Carr. paid.

lighting and incorporates versatile sound control arrangement
to enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value.

[ J F-y by
.“QQ‘ Mmﬂ“

BRIEF SPEC. FOR ALL THREE MODULES 3 CHANNEL UNIT SINGLE CHANNEL UNIT
Freq. 15-40,000Hz - |dB All modules Includes bass, middle and treble as well as Operates from 5-100W amplifiers. Supplied

respanse o incorporate master controls, 2 amplifie} sockets eliminate for bass note operation, is easily adapted for
Distortion  0:2% at IkHz OPEN AND need for split leads. Up treble or mid-range at a
Loads 410 16 ohms SHORT to 3kW lighting load. cost of about 5p. Carr, pd £8‘90
Quiescent I15SmA CIRCUIT Smartly finished steel case. £ I 9‘75

current PROTECTION, Carr. 30p.
glois’e g“:‘serfsr\‘/ms;so 5/65V Bl ereo

upply A 4 against overs
o woltage S:IOO 40-70 v' o) dissiparion and COMPLETE AMPLIFIERS

ize 4%in x 4in x lin aulty inductive H

4in x 3in x lin (SAJS/SASO) loads in its CSE 100 £3490 carr. free

L i . . SA100 This versatile unit 1s now available in a black vynide
C:rcu_us. connecting instruction and application data are case and so represents even better value than ever
supplied free with all modules. delivering speech and music powers of up to 100W

RMS and continuous sngnal outputs of 70W. Two
individually controlled inputs with wide range bass

POWER SUPPLIES FOR and treble controls.
THE SA25/35 & SA100 AUDIO MODULES
PUA45 Unstabilised supply for 2 SA25/35's £4:90 SAXON 100 £48:50 carr. free
PU70 Unstabilised supply for one or two SA100 v
£7-7S carr. 40p N | ]
PS45 Stabilised module for 2 SA25’s or two SA35's q v & O c & ¢ [ ] With an RMS output of 120W speech and music,
£3:50 carr. free 100W continuous power, four individually con-
MT4S Transformer for above, heavy dU(Y185 0 ® trolled FET input stages and wide range bass and
MT30 Transformer for unstabilised supply com ‘i::: wu?\ (AOK, SAXON treble controls, this amplifier has established itself
e i e PRy & Sopcarr 20p as a unit offering quality and reliability at low cost.
PS70 Stabilised supply module for one or two SAI00’s LOUDSPEAKERS British made bargains!! 600 Watt 3 colour Light
£4.90 carr. free 12in 25W 8/15 ohms €5:95 carr. 30p.  15in 50W 8/15 ohm £14-50 carr. Boxes Smart Rexine
MT70 Transformer for PS70 £4-90 carr. 40p 50p. 12in 40W 15,000 gauss magnet system B/15 ohm £11-50 carr. 40p. finish £15 carr. ree.
ALL MODULES ARE BUILT ON GLASS FIBRE P.C. | A.K.G. MICROPHONES )
BOARD AND SUPPLIED FULLY TESTED D11 DHL IDEAL DISCO MIKE ONLY £9-45 (rrp £11:00). S.A.E. for special price list.

Order and personal shoppers to:

SAXON ENTERTAINMENTS LTD., 329 Whitehorse Road, W. Groydon, Surrey CRO 2HS

Telephone 01 _684 6385 Prices quoted do not include TERMS OF BUSINESS

V.A.T. 10% must be added on to
From 9.30 a.m.-5.30 p.m. total value of order for V.A.T Cash with order (C.W.O.). For C.O.D. please add 35p

TRADE AND EXPORT ENQUIRIES INVITED sxtra, cash by regd. letter please.

Practical Electronics October 1973 845



i UK’'S LARGEST RANGE OF TRANSISTORS, IC’'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES A

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL 7

~

FREE BOOKLET [omms| 0% SEICH| 1At 1 T,
BOemm men o NEW PRICES | SUia0ls 25oroaive oo accessories
All types of NEW RANGES § ated. 8/16 ohm 5 watt . :,f'.f‘PPRvaGPf_i“';L'
TRANSISTORS - RECTIFIERS g THIS 1S A MUST | Witk circuits and data SC3SA 100V B0p &3
BRIDGES . SCR's - TRIACS FOR ALL £1.50. sC358 200V 85p -
SC35D 400V 90p
INTEGRATED CIRCUITS SEMI.CONDUCTOR
F.ET. « LIGHT DEVICES 5'6 USEF;S' SINCLAIRICI2 -
/ ) H With  circuits  and
OVER 1500 DIFFERENT DEVICES duta. 6 W IC with \
ENTIRELY NEW 1973 EDITION {ask for Booklet No. 36) | printed c-rcdu'élbs%ard W
operate:
SEND FOR YOUR FREE COPY TODAY!
ZN414 1C
lNTEGRATED CIRculTs Integrated circuit radio as
fea(ured by many
VERY IMPORTANT—ONLY BRANOED 1.C's ARE TO THE FULL MANU- | magazines. (PW Jan. 73
FACTURERS' SPECIFICATIONS. ALL OTHERS ARE NOT. HENRY'S SELL | Reprint Ref. No. 19
ONLY BRANDED INTEGRATED CIRCUITS . . . FROM TEXAS . . . I.T.T. for 10p), £1-20.
FAIRCHILD . .. SIGNETICS ... SO WHY BUY ALTERNATIVES OR UNDER
SPEC. DEVICES WHEN YOU CAN PURCHASE THE GENUINE ARTICLE | TOSMIBA POWER
FROM US EX STOCK . . . NEED WE SAY MORE! AND PREAMPLIFIER TRIACS—Additional
1- 12- 30- | MODULES Types
S b | e e
amplifier -0~ or
SN7411 !
SNAIIN  se e o8 gl BY o 10486 TRIAC (T05) 750
Type 1 12- 30- Type 1- 12— 30- SN74116N 218 2:18 1.89 y
TR T 112y 9 SN74IISN  1.00 80 83 TG””ﬁr s(:lreso on cwo. channel ?nElgG:A:E%ﬁnsns
£p  £p  £p £p £p £p SNT4IION  1.92 1.92 1.88 péeamp |berk N '42 e 10p). FEATURES SMALL
SN74005 80 18 16 SNT441AN 85 79 73 BNT4120N 1.05 L5 gg | (Circu't book No. 42 price [0p SIZE & LOW COST /
SN7T40IN 90 18 16 SN7442N 85 78 73 SNT4I2IN 57 57 50 250 M/A } AMP P.LV
SN7401AN 38 38 33 SN7443N  1.50 1.27 113 SN74122N 80 80 70 ULTRASONIC TRANSDUCERS 8025/05 50 “lep o4
20 18 18 SN7444N 150 1.27 1.13 SN74I23N 144 144 128 | Operate at 40kHz up to 100 yds. f B025/10 100 18
20 18 16 SN7445N 216 216 1.89 BN74I20N 60 89 60 | Ideal remote switching and signailing, Fxisding "
38 38 33 SN7446N  2.16 2-18 1.89 SNT4126N 89 88 60 complete with data transmitter and § 1 AM nda =11
IN7T40IN 24 Bl 18 NN7447aN 1.80 1.80 157 SNTAIBN 72 72 68 | comteers meve 1O Gircuie ber pain § ¥ NP v, P
20 18 16 SN7448N 150 1.27 1.13 SN74136N 63 838 55 | gs5.50. - "1 adfos AR
44 44 38 SN743ON 20 18 16 BN7414iN 100 90 80 . BO5/10 100V 22,
40 38 35 SNT4IN 20 18 18 8N74142N  2-88 288 252 B05/20 200V up g
40 38 35 SN7433N 20 18 16 SN74145N 144 1.44 1.pg | 30I5F 7 SEC. BOS/40 400V 255
2 2§ 19 SN7454N 20 18 18 SN74147N 230 230 1-83 lC_sileﬂcoml;"m e 2;"* \ 505560 600V 13:
33 33 28 46 20 18 16 SN74148N 201 201 1.8 price £2 each or 4 for £7. -
SN7409AN 44 44 38 33 30 27 SNT4150N £:30 230 g.o:{ (Digital clock circuits Ref. \' J{Hx'iLx Ain. dia
SNTLION 20 18 18 38 38 34 SN74I5IN 1-15 1-15 1.00 | No.3I, I5p). _ B|765 F 50V 25
32173}1)11:' 2.3 2g 2; 44 41 37 S§74153N 1-09 1-09 85 BI/ID 100V 15:
ANT4I2N 21 2! 2. 48 48 42 SN741534N  2.30 2:30 2-01 !
SNT412AN 38 38 43 59 55 51 SN74155N 155 1.55 1-00 I::‘o';ss'“ons sp:ﬂ:}L OFFERS S g8
SN7413N 30 27 25 45 36 32 SN74156N 1-09 1.09 1.00 25 47p each 25 12, h Hl Lx di P
SNT4IAN 72 72 63 s 80 70 50 BN73I>N lgo Loo g5 | (33 grpeach | 3% (Ameach |AH ibx din.dia.
BN7416N 30 27 25 125 110 95 SN74159N 244 244 218 | .50 32PSach 500 oot Woost  sov 10
N %0 27 25 87 80 72 SNTHISON 138 138 138 | 1500  34p each | 1000 8p each | woi loov  30p
20 18 16 120 1.10 1.00 SN74161N 1.58 1-58 1.38 R €3¢ peach 1 wor 200V 20
28 28 25 N 1.7 1.87 1-83 SN74162N 1.58 1.58 1.38 W05 s00v 358
38 38 33 SN7486N 50 50 44 SN74163N 158 158 1.ag | AFlI7 O ¢33 " 1in. cubul e
37 34 32 SNT489N  4.32 4.32 8.78 SNi4164N 201 201 1.78 25 R Spleach 25 dep each | & Hn tubular
37 37 32 SN7490N 75 70 63 SN74165N 2.01 2.01 1.76 § 100  1dpeach 100 42p each § o ibu sov 15
37 37 32 SN7T491AN 110 1.00 90 SN74166N 216 2.16 1.g9 | 300  12p each 500 38peach f B2/02 loov 408
43 43 37 8N7492N 75 70 83 SN74167N 4-10 4-10 359 [ !000  10peach § 1000  34p each m;m OOV 00
20 18 18 BN7493N 75 70 63 SNT4IT0N 288 2:88 252 B2/60 o0V Sop
37 87 32 SN7404N 85 80 576 576 504 | ZENER a2 ool coov IS
1343 38 sxiaoN 88 80 \74173N 168 1-88 1-45 | DIODES LINEARI.C.Ep *H/ WL din i ¥
7 0 SN740 00 90 83 SN74174N 1.80 1.80 1.57
SN7437N, 43 43 37 SNi4100N 216 1-89 189 SN7417oN 129 129 113 il e 702 S {lgg} & A v @
SN7438N ° 43 43 37 SN74104N 80 53 45 SN74176N  1.44 1.44 1.26 ; " / B
3 43 74104N 74176N 33v—33v, 10p | 709C (DIL) 39 | B4/200 200V 59
SN7438AN 57 57 50 SN74105N 60 53 45 NN74177N 144 144 126 | aich. 723C (T099) 90 § B4/400 400V 65
SN7450N 20 18 16 SN74107N 51 51 45 BN74I8ON 144 144 126 | 13w 594 Miria | 723C (DIL) 90 54600 coov  Tsp
PRICING OF SN7400 SERIES IS CALCULATED ON THE TOTAL | ture Tubulars 728C (DIL) 45 | B4/B00  BOOV  £1.00
NUMBER ORDERED REGARDLESS OF MIX IN4700__ series. | 728C (T099) 45 | 4H x 5L x Jin. dia.
SN74 (HIGH POWER), SN74 (LOW POWER) series in stock. Send for List 36 From 3-3v-33v, 741C (T05) 50 } 6 AMPS
free on request. Low Profile Sockets, 14 pin, 15p, 16 pin, 17p, B pin, l4p. :gsvﬁc"’- o 74|g (D|l9-)) 50 } B6/0S |5°¥ 35"
) tnd. § 747C (T099) 1-00 § B6/10 00 op
N Mounting zs k 747¢ (oIL)" 100 { BE/20 200V 80p
TRANSISTORS—A selection series 6:8V—100V | 748C (DIL) 61 § B6/40 400V 90p
) 5%, 40p each. B6/60 600V £1-00
For full list send for booklet 36 today +H x 4L x kin. dia.
tp €p tp tp ¢ P SILICON SEMI-
AAZI3 10 BCIESC 13 BY100 I3 OCI6 65 VAOSA 15 IN36i4 59 RECTlFIERS EMI SILICON CONTROLLED
ACIO7 35 BCI82 12 BYI27 15 OC44 (8 ZTXI08 10 2N3702 1) amp  series. CONDUCTOR nscnnsns
ﬁg:gg 10 BCY33 85 BYZI3 35 OCds 18 ZTX300 14 2N3714 160 IN4BOT R0 1R 4067 Ty
. 55 O 15 ZTX302 18 2N3771 175 | From 6p ea . =
ACYI7 35 BCY55 2.50 GETI1! 55 OC72 25 ZTX500 15 2N37732.25 | 1.5 ame. < QUANTITY 2:;{‘5".7(%1?” Py I:o'.;'.
ACY39 65 BCY70 15 GETII5 75 OC77 55 2G30! 40 2N37902.25 § PL400! to PL4007. CRS I/10AF 100V 30p
ADI49 50 BCY7I 20 GET880 55 OCBI 28 2N697 15 2N3819 35 § From 8p each. DISCOUNTS CRS I/20AF 200V 35p
ADI6I 39 BCY72 13 LM309K1.87 OCB3 25 IN706 10 2N3866 75 § 3 amp. 10% 12 o CR5 1/40AF 400V 45p
ADI62 39 BDI24 80 MATI2I 25 OCI40 65 2N930 20 2N3903 15 § PL7001/IN5400. %o 124 15% CRS 1 /60AF 600V 55p
AFI17 20 BDI3I 45 MIE340 50 OCI70 25 IN987_ 45 2N4062 i4 § From [4p each. 01100k,
AFII8 50 BFIIS 22 MJES20 65 OC200 55 2N1I32 25 2N4i26 5 | Send for full list Honelevpe 3 Qs (RAXED
AFI39 33 BFIB0 33 MJE305S 75 OC202 90 2NI304 122 2N4871 35 | 36 Excepihene SRa SOV 0D
AFiB6 40 BFI94 13 MPFI05 46 OCP7I 100 2N(613 20 IN5457 36 Guantiofd otk B R O OOV 40D
AF239 44 BEXI3 15 NKT217 45 ORPI2 55 2NI671 1.00 25001 3.00 Shos CRS 3/20AF 200y 45p
ASY27 30 BEX34 55 NKT404 60 ORP60 45 2N2147 75 25026 8.90 MORE OF o, Grder €100 | CRS 3/40AF 400V 33p
BAII5 10 BEX88 22 OA5 60 P346A 20 2N2160 69 25303 70 § EVERYTHING please. CRS 3/60AF 6oV 65p
BAXI3 5 BFY50 20 OABI 10 TIL209 25 2N2926 10 40250 45 AT HENRY'S SR PIE OOV E0p)
BC107 12 BFY5I 20 OA200 8 TIP29A 49 2N3053 20 40361 45 0 ChS BARET G
BCIOB 12 BFY64 45 OA202 10 TIP30OA 58 2ZN3054 45 40362 40 f S¢¢ Ppages 847, i0 /0 VAT 7 AMP (TO48)
BCI09 12 BFY90 75 OC16 85 TIPIIA 61 2N3055 45 40408 50 | 848. and  Back CRS 7/100 100V 60p
BC109C 14 BLY36 625 OC20 125 TIP4IA 74 2N3440 50 40486 75 Cover of chis TO BE ADDED CRS 7/200 200V 67p
BCI13 16 BSX20 15 OC28 65 TIP42A 90 2N3442 110 40636 1.00 magazine. TO ALL CRS 7/400 400V 85p
BCI147 12 BUI0OS 2-20 OC35 55 TIS43 26 2N3525 80 40430 85 ! BEST VALUE ORDERS CRS 7/600 600V 95p
All types offered subject to availability. Prices correct at time of press. E. & O.E. U.K. post, etc. 15p per order.

404-406 Electronic Components and Equipment 01-4028381| Open:-

RADIO 354-356 High Fidelity and Tape Equipment01-4025854/4736 | 9am-6pm

309 PA-Disco-Lighting High Power Sound 017236963 | G.days a week
LIMITED g5 Special offers and bargains store OAA:,I:I‘O;I‘ISdIV
EDGWARE ROAD, W2 Allmailto 303 Edgware Road, London W2 18W Saturday
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UK's
LARGEST RANGE
OF KITS &
GADGETS

TEST EQUIPMENT
MULTIMETERS

{carr., otc. 30p)

200H (M210) 20k/V Slimline with case, £4-95
THL3IID 2k/V Robust with case, £4-95

U437 10Kk/V Steel case. A.C. up to 40kHz, £4:95
L4324 20k/V with A.C. current ranges, £8.00
AFI105 50k/V with leather case, £9-50

U4313 20%/V A.C. current. Steel case, £10-50
L4341 Plus built in transistor tester, £10.50
Mode! 500 30k/V, £9-95

OTHER EQUIPMENT

SE2150B Pocket Signal Injector, £1:90. Carr. 15p
SE500 Pocket Signal Tracer, £1-30. Carr. 15p
TEIS Grid Dip Meter 440kHz—280MHz II) 45,
Carr. 30p
TE40 A.C. Millivoltmeter |-2MHz, £18.75. Carr. 35p
TEG6S5 28 Range Valve Voltmeter, £19-25, Carr. 40p
TE20D 120kHz—500MHz RF Generator, £16-95,
Carr. 40p
TE22D 20Hz—200kHz Audio Generator, £18.78,
Carr. 40p
SEI50A Deluxe Signal Tracer, £9-95, Carr. 20p
SE400 Volts/ohms/R-C sub./RF field/RF gen., £11.25.
Carr, 20p

A SELECTION OF INTERESTING ITEMS

C3025 Compact transistor tester, IS-!D. P. & P‘ lSp

E1300 Mono mag cart preamp, £1.95. P. & P.

EIJIO Sureo mag cart preamp, £4:95, P. & P. 25p
1ifi £6:15. P, & P, 25p

DIZOJ Teleamp with PU coil, £3-60. P. & P. 20

LLl Doerintercomm. and ch:me £1).95.P. & g 25p

Chattalite (Jights as you talk), £13.90.P. & P 20p

I%W Dimmer/controller, £3-00. P, & P. 10p

9in Twinspring unit, for Reverbs, £2.75. P, & P. 15p

16in Twin spring unit, for Reverbs, l +50. P. & P. 25p

Car Tachometer Electronic, £7:50. P. & P. 15p

VHF 205 Marine band converter, £3-95.P. & P. 15p
B200S 4 Ch. mic. mixer, €2:95. P. &P 15p
82004 2 Ch. stereo mixer, £4-75. P. &P. 15p

BUILD THIS
RADIO
PORTABLE = MW/LW

RADIO KIT using Mullard
RF/IF  module. Features
MW—bandspread for extra
selectivity, Slow motion
tuning. Fibre glass PYC cabinet. 600MW output.
All parts £7-98 (battery 22p), Carr, stc. 32p.

BUILD THIS TUNER

MW/LW Radio tuner to use with any amplifler.
Features Mullard RF/IF module Ferrite aerial, built
in battery. Excallent results, Size 7in x 2%in x
3gin. All parts £4.85, Carr. |5p.

FIBRE OPTICS

0:01 Diam Mono Filament, £1:50 per 25 metre reoel.
0:13 Diam 64 Fibres Sheathed, £1-00 per metre,
SPRAYS I5mm Diam Mares Tails, £9-50.

PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS

IRONS - TOOLS - VALVES - POT CORES MOST TYPES OF COMPONENTS "Elll' v,

You need a catalogue! 55p post paid complete with Discount Vouchers

1374 fata’ogug

KITS BY

iR

UKLTD

EASY TO BUILD —
EVERYTHING SUPPLIED

Model No.
310 Radio control receiver .. .. e 3.00
300 4-channel R/C transmitter . e 575
345 Superhet R/C receiver .. e e 5.08
450 TV sweep generator o 0o .. 1024
455 AM signal generator 925
460 FM signal generator 991
65 Simple transistor tester 1-18
115 8W amplifier 2-87
120 12W amplifier 3-88
125 Stereo controlt unit 4.20
130 Mono control unit 3.52
605 Power supply for 115 3.88
610 Power supply for 120 . 408
615 Power supply for 2 x IZO 4-85
230 AM/FM aerial amplifier .. 2.79
240 Auto packing light 518
275 Mic. preamplifier 583
480 Electronic voltmeter .. 17.51
485 0-12V 300mA STAB. supply 9:68
570 LF generator I0Hz—ImHz 12-60
575 Sq. wave generator 20Hz—20k Hz 12-87
590 SWR meter . .. 1024
620 Ni-CAD Ch:rgerl 2-12v 7.47
630 STAB. Power supply 6-12V 0- 25-0-1A 7-65
690 D.C. motor speed Gov. 1-6)
700 Electronic Chaffinch e .. .. 5.96
705 Windscreen wiper timer .. .. 5.56
760 Acoustic switch .. oo 8-87
780 Metal Detector (elec:romcs only) .. 727
790 Capacitive burglar alarm . 616
810 Dynamic Compressor .. .. . 679
835 Guitar preamp .. . .. . 375
840 Delay car alarm .. 5.20
875 CAP. Discharge ignition “for car en‘me
(Ve Earth) 10-68
80 Scope callbrator . . . . 1-98
255 Level indicator .. . g ao 5.50
430 3mHz Millivoltmeter .. ao .. 1823
525 120—160mHz VHF timer g . 933
715-Photo cell switch oo ao 493
795 Electronic continuity us(er . . .68
860 Photo timer - 1204
871 Slide projector au(o feed control . 8.72
235 Acoustic alarm for driver oo e 6:96
465 Quartz XTAL checker .. .. . 7-89

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY

GARRARD BATTERY TAPE DECK

GARRARD 2speed 9 voit tape decks.
play and oscillator/erase heads.
Takes up to 4in spools.

controls.

Fitted record/
Wind and rewind
Brand new com-

plete with head circuits. £9-50. Carr. 30p.

TOP QUALITY SLIDER
CONTROLS

60mm stroke high quality

MARRIOT TAPE HEADS

4 TRACK MONO or
2 TRACK STEREOQO

controls complete with| 17" High Impedance,
knobs (post. etc. 5p any | £2:00; *18' Med. Im-
quantity). pedance, £2-00; Erase
Singles Log and Lin Heads for '17' and °18',

SkQ, 10kQ, 22kqQ,|75p; ‘63" 2 track mono-
S0k, 100kn, 2S0kq,|Hi imp.. £1.75; ‘43°
500k, | Meg. 45p each.| Erase Head for '63°, 75p.

Ganged Log and Lin |(Post, etc. 15p any
10kQ, 22k0, _S0kQ,|quantity).
IOOkn 250k (). 65p each.

(Quann(y discounts| R730/E73 2 Track Mono
available). Complete | Record Erase Low Imp.,
with knobs. 75p pair.

SINCLAIR AND MINIATURE AMPLIFIERS

AMPLIFIERS (Carr. etc. 209)
4-300 0-3 watt 9 volt

23082~ Lgyusamm 888 RuyNgssesuin

104 | wactt 9 volt

304 3 wartt 9 vole .
555 3 wate 12 volt

EI208 5 watt 12 volt

608 10 watt 24 volt

410 10 watt 28 volt

Z30 15 wate 30 volt

E1206 30 watt 45 volt

Z50 30 watt 50 volt

E1210 24 + 24 w:usllvol(

RES500 5 wate IC mains operated Ampl:ﬁer

with controls .

SACI4 7 + 7 wate Stereo with controls ..
SAC30 IS + I5 wate Stereo with controls. .

SINCLAIR UNITS (Carr. ZOp)

Z30357 . .. 250
Stereo 60 Preampl:ﬁer o oo
PZ5

PO WADWAAAWNN—

PZ6

PZ8 (for ZSO) ..
TRA

AF U

SINCLAIR PACKAGE DEALS Pos( 259
2 x Z30, Stereo 60, PZ5

2 x Z30, Stereo 60, PZ6

2 x 250, Stereo 60, PZ8

Transformer for P28 ..

PROJECT 605 KIT

AWAGRWNA

MULTI-USE AND
RADIONIC KITS

10-1 10 Projects

50-1 50 Projects

150-} 150 Projects ..
Telephone Communicator
X20 20 (Elec) Proj
X40 40 (radio) LA
{Carr./Packing 40p)

ALL TRANSISTOR
HANDBOOKS

vaNLow
AONMNDO™
83

RO o

CIRCUITS WITH

All types offered subject to availability. Prices
correct at time of press E & OE, 10°% VAT

B8E ADDED TO ALL ORDERS, UK post, etc.
15p per order,

October 1973

Practical Electronics

EDGWARE ROAD, W2

RADIO \ seeFacinG
PAGE FOR
LIMITED / pppResses

POWER SUPPLIES FOR EVERY PURPOSE

(Al cased unless stated chassis)

470C 6/74/9V 300mA, (includes Multi-Adaptor for

Tape Recorders etc.), £1-95. Post 20p

Car L-gh(er Voltage Adaptors JOOmA (State Voltage
74V, 9V), £1-98 each. Post 25p

SC202 Jl6/7§/9V 400mA, £€3-25. C:rr 30p

HC244R Stabilised version, £4-25. Carr. 30p

PS00 9V 500mA, £1.80. Post 20p

P11 24V 500mA (chassis), £2-80. Post 20p

P15 26/28% | amp (chassis), £€2-70. Post 20p

P1080 12V | amp (chassis), £3-25, Post 20p

P1081 45V 0'9 amp (chassis), £4-40. Post 20p

Pi2 44—12V 0-4—1 amp, £6-75. Post 30p

SEIOIA 3/6/9/12V | amp (Stab.), £9:15. Post 25p

RP1646/74/9/12 | amp (Stab.), £9-95, Post 30p




[ DISCOUNT HI-FI, TV, TAPE AND CAR ENTERTAINMENT )

Low prices means less VAT - Henry's give full guarantees and demonstrations for callers. Plus big savings
Aiso at Modern Electrics (Retail) Ltd.. 120 Shaftesbury Avenue, W.I.—Your Sony dealer.

STEREO AMPLIFIERS RECORD DECK PACKAGES BATTERY{MAINS
(Carr./packing 50p) £ (Carr./packing 75p) £ CASSETTE
AKAl: AAS200 . .. 8170 | (HL): SP25111/800 or H .. 1595 | (Carr. etc. 35p) £
AASSOO . . . 78-50 | (M): SP25 I1/M7565 .. .. 1945 | Wien RT452 .. 13.65
AAS .. 17-50 | (HL): AP76/G800 .. .. 2475 | Amerex ACIOI 12.00
AMSTRAD 1€2000 Mi. Il .. 29-50 (M): AP76/M7565 .. .. 2735 Elizabethan LZ31§ 1228
.- .o 2310 | (HL): GL75 P/C . .. 32.50 Amerex ACI104 16-00
EAGLE TSAI49 .- . 2510 | (HL): GL75 P/C G800 .. 3550 Philips N2204 20-75
TSA o oo 34-85 | (HL): GL75 P/C GBOOE .. 37.50 N2205 . 29-50
AAI . ao .. 30-80 | (HL): MP60 PC GBO0O or H 1625 Pye 9115 . .
AA4 . .- S 4245 HT70(TPDI) GBOO . 19-50 9118.
HOW LAND WEST ‘DAl0od  3a4s| foneerPLIZD ..o 317s ?Imhkgg(?oz(‘;“
: Th DI . .. .
HENELEC TEXAN: Kit =~ .. 2850 orens TDI6S 4350 *MR4010
HENELEC TEXAN: Built ..  35.00 M4000G ..
NIKKO: TRM300 .. . 2595 | STEREO COMPACTS BASF CC9201
PISR 4R 5 .. oo 32.50 | complete with speakers Hitachi TRQ2335
ROTEL. RASJAIOOOA T R Carripacking €1 ) £ BATTERY/MAINS RADIO
RAGIO .. ... 5495 ?afxeyléwc‘i%?u as l;g-‘;g CCASSETTE RECORDERS .
RAS8IO - . . 75.75 B 50 . {Car. etc. 30p) STEREO RECORDERS
RAI210 S0 oas0|Zaye GIGISM oo . TS0 | Amerex ACR200 .. .. 2200 | (Carr.jpacking 70p) 3
SINCLAIR 2000 .. .. 22.95 | Sanyo GXT4520KL .. - 1035 ACR201 - .. 3000 [ Akai (7210 .. . .. 6033
300 ©. 28.95 | Sanyo GXT4730KL .. - 9750 Elizabethan LZ416 .. 27-25 | Cassette £
TAN?%ERG TA300 66-10 BASZF c‘(‘:930 . o :8';(; Akai GXC40 .. .. .. 67.95
TELETON SAQIOGB . 2250 ] - . . GXC46 .. - .. 9075
5AQ307 .. .. 2250 I3 Phitips RR322 - . 2875 Philips N2400/RH4I | .. 6375
GA202 . 28-50 | Philips GF908 w-gs ;P}K;H oo o i:-gg N2401/RH411 .. .. 749-50
STEREO RADIO TUNERS RHB02 159.95 .. . . . N240IS/RH411 . . 7995
(Carr. /pack-ng soo) £ REB36 5720 | Sanyo M4l4l .. . .. 3950 | N2405/RH40I - L. 49.50
AKAL: . 60-50 | GF826 41.75 M2400W - 3150 [ N2sio - . .. 8878
Ar:crsgo b . . 9450 RHBI3 m—n;z 129-50 m:gg:g ae oo . Jl-gg 8 Traék o
STRAD: 3000 . . 23.55 | RH8I1 RH421 84.95 . . . 62:50 { Akai, CRBI .. .. 662
EAGLE: AAS . . 40.-50 RF839 55.95 Grundig C250 a a 47-95 | 8 Track Player Decks
TSTI52 .. 19.45| GFg2s 39.95 | Hitachi TRKI24OE . . 2950 | (Carr./packing 35p) £
HENELEC: Stereo Kit .. 2100 GF8IS 4775 TRSI16] . .. 35.00 | Ehzabethan 8/LZ} .. 13.40
HSquL i 24.95 (R;Faos N 35-75 KCTH210L . . 33.50 McDDon}ald/BSR Toss . nr;;
AND WEST: DAI00OT 2535 HB14 RH411 350 | STEREO RECORDER DECKS 15
:IgTNEELERRTT;z(gOO - oas| ©F 19:95 (Carr Jpacking 50p) ¢ |STEREO TUNER—AMPLIFIERS
i . assette [{ {pack T5p)
SINCLAIR 5 a gz:‘;; Philips N2506 . 44:50 | Ak AABOI0 . © .. . erso
: B 16_95 8TRACK STEREO HOME UNITS | Pre914s .. 44:50 | Goodmans Module 80 - 5890
TELETON GTa02 || . 0.50 | (Carr./packing 70p) Tandberg TCD3000 . .. 112.00 | Goodmans Module 90 7590
DECODERS/SYNTHESIZERS Amerlex ACR301 .. .. £48.00 Akai GXC40D .. 5775 | Goodmans One/Ten oo 88-50
With MW/FM stereo radio). | GXC4sD .. - .. 7400 | Pioneer 5X525 . . 9075
I3 g BT d f GXC46D 8430 | SX 626 124.75
AKAL: ;9 70 - - - - . ) .
GXC65D 93.40 [ Roce) RXI50A - .. 42.95
DYNACO QUADRATOR 1690 T ;
EAGLE: AAIO . 1200 | PORTABLE TV BATTERY— RE,':FKOA:ZTMSO’MSO stocked. ¢ ;i}ggﬁ - - : Z;_:;
e s ¢ i PIAINS Akaj 400D§ .. .. 59.95| RX600A .. .. .. 90.50
TATE3 ) Cha : o] [[(CaarcipacieagleiNo0) f£50 | Tandberg332ix/3341X 11 102.80 RXBOD .. .. .. 1l650
TATE 4 B0 : (555 5'zabﬂha" T9 (9in) .. S 43 Large range Akai/Tandberg/Revox/ RX 154 . .. 78.95
. o rown 9TV (9in) 0@ oo 46-50 Teac stocked Tandber| TR20 M .
. g 0MPX .. 85.00
TATE7 Boxed . 25.95 | Elizabethan T12 (12in} .. 4395 | g Track ¢ TRI00OMP X 125.35
MATCHED SPEAKER SYSTEMS | Telecon TWI2(12in) .. 4695 | AL "CRaY - . 2 :
Recommended pairs 8 ohm u Rl S ton kai CRBID .. .. .. 54.10 | TRIOIOMPX . .. 13575
MARSDEN Ha Ll 2 anyo 10T150 (12in) ac . CRBODS5 .. . .. 94.951 Teleton TSF55 .. .. 57.70
110, 10W .. ~ .. 1995 pair
BeRe . == == (O pai CARRY YOUR MUSIC ANYWHERE
AMSTRAD
AL o0 1o 2490 e STEREO PHONES AT
Acousta, 2500 20W .. 28-50 pair
DYNACO
AlO . .. 4100 pair (carr./
Azs} 20-60W . . 6500 pair packmg
A3S . .. 78.00 pair
WHARFEDALE
Denton 2, IBW .. .. 24-40 pair Akai: ASE9S £5-80; ASE20 £7-30;
Linton 2, 20W | .. 31-00 pair ASE22 £8-25.
ficonz i = 0o OABCHP is of beautiful Duici: SHESOD £2.25; SHBSOGX TTC: G3000 £6-60; G2222 £5.95;
150, 18W .. - . 3350 pair \ ﬂuah;y ud‘:mkm £3.95; SHI300VS £5.2! LLJo\_,ﬂsCost: MD802 £1.95; MDB06
250, 18BW . .. .. 4250 pair F“’:"’u’:: i AKG: K60 £9-25. A
CELESTION ) Ty A Rotel: RH630 £4.85; RH700  Pioneer: SE20A £5-30; SE30A
éloo‘;'}tov\gs.w - e g?gg pair AN vone contrals, Speakef is £675. £8-90; SES0 £15:20; SEL20 £7.40;
15, 30\);\/ . . . 47.95 s::, ’mﬁ verygood indeed. Comescomplete Senheisser: HD414 £10.95, SEL25 £10:90; SEL40 £12.50.
44, 44W | 79:95 pair { w0 moan LIGKTER with earphone. batteries Full Wharfedale: DD £9.50 Accessories: HI012/183 Junction

U.K.'s largest sto:lus(s for KEF

guarantee. Optional adaptor to e s Box £1-40; IB3DE Din Junction
Acoustic Research, Mordaunt PLUG-NADAPTOR £185 10 off car or mains. ISODYN £14-35.

Box £1:60; JBIID DelLuxe Junc-

Short and Cambridge audio | MAINS ADAPTOR  £1.85 Koss: K6 £9.95; K6/LC £11.25; tion Box £1.95; 0250 Phone
speakers. Instock and on demon- Zﬂ | £7-95;7K RD711 £7-95; HVI Switch £4.75,
stration. Phone for keenest 7-50; KO727B £12.45; K(0747 .
STEREO MAGNETIC (i £15.95) PRO4AA £2195; PROSLC ~ Control Boxes: GI301 (two
% phones) £2-62; G1305 Controller
CARTRIDGES (Carr, ecc. 15p) £23-95. £2:15; FFI7 2—pairs (Sliders)
SHURE DOLBY/NRU Howland Wese: CIS200 £2.75;  £€6.25; Koss TAA £4-207 Koss
ropr f120; Mad7 E39%; MUME | Carripacking 30p) 3 CIS250 €5:25; CISI000 £7.50; TSA £4:95; Koss TI0A £8.50;
! Al | Teleton SNRTOOD .. .. 2950 |-f§ Ci52000 £1525. HW Mk.Ii Controller £6-90.
M75/6/lIB £6.75; M7SEDII £8.50;
M7SESIl £7.95; M75GII £7-25 Philips N6720 1500
GOLDRING i Teak AN60/ANBO/AN180 stocked.
Lclagg éz -85; GBOO £3.75; GBOOH
B00E £5-75; GBOOSE £10-00;
Gelzg £6:70; GB20E £10.00; GB20SE :éggi'},'e,fs‘*“““ YOU CAN PAY BY ALS STOCKED AND DEMONSTRATED
{Carr. etc. 30p) £ Armstrong — Acoustic Research
Q?6C£l0-70; Q32 €8:70; Q30 £5-90. CvrqereElelgga. . .. .. ::% BARCLAYCARD OR ACCESS —Cambridge Audio—Leak—Lux
GRADO Phillengs EL3303 - U 14.40 For callers or by phone —Marantz—Quad—Revox—
FTRESISIFIECI25; FTECB25 M2 T 'NDo0y o, 1 1 leéo Yy P Sansui—Tandberg—Sugden—
75, - : harfedal
ELIEIRE SayoHitol L 3.9 01-402 4736 Grundig—Kel—Teac—8.
909EX £7-25; 999EX £9.25; 999SEX MYHM o o 1298 4 & eac
£10-75: 99STEX £14-95. . " . Easy credit terms for callers to Sherwood
A AT A O R I e e A MR R R SR 2
10% VAT TO BE ADDED TO ALL ORDERS. Prices and description correct at 309 and 354-356 Call or phone 01-402 4736 for best prices
time of press E & OE. All goods offered subject to stock availability.

404-406Electronic Componentsand Equipment 01-402 8381 Open:-

L RADIO 354-356 High Fidelity and Tape Equipment 01-4025854/4736 | 9am-6 pm
309 PA-Disco-Lighting High Power Sound 01-723 6963 6 days a week
I_IMITED 303 Special offers and bargains store All stores

All mail to 303 Edgware Road, London W2 1BW - open all day

EDGWARE ROAD, W2 ; Saturday
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AT LAST!!

Something new in electronics

A standard printed circuit board that really works and is quicker than any other standard P.C. Board, plus a method that
applies to any discrete circuit you wish to make (I.C. Ringboard to follow). Simple as A.B.C. Ringboard is a fantastic breakthrough
. just simply ring round all joints on a circuit with a pencil and you are on your way to laying out the

STAR POINTS OF RINGBOARD

Neat and professional finish

in standard P.C. Boards . .
components on Ringboard ...l you don’t understand the
method we will give you your money back. Who can make a
claim like that?

Ringboards are made of fibreglass to enable the rings to be seen
from the back, and are supplied ready drilled.

Ringboards can be cut into § and } boards and still retain all the
characteristics of a full board.
Special Opening
Price
Ringboards Cost  55p Full board 47p
(P. & P.7p extra) 33p Half board 26p
over £1 free 22p Qtr. board |6p

Or ask your local trader

RINGBOARD 259 Chesterfield Road, Sheffield S8 ORT, Yorkshire

Simple to use

P.C. Board

* % % % %

Quantity Discounts

Little or no planning
Little or no looping
As compact as any similar sized standard

Money back guarantee

Full instructions of the method with each
RINGBOARD purchased.

Size o! full goard
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Send this coupon with 15p for post and
inclusion on our regular mailing list.

................................................ secsersenannentencsasnea
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AUDIOTRONIC HOUSE, THE HYDE, LONDON, NW96JJ !

October 1973

Multicore Solder Cream
for high quality joints in
the Electronics Industry

New Multicore Solder Cream
was designed for jobs where
second best will just not do.
Like manufacturing diodes for
instance. Or making a tuner
chassis. or soldering thick-film
gircuits. Multicore Solder
Cream, a finely graded solder
alloy powder in a thixotropic
organic vehicle, is easier.
quicker. more economic and
more reliable than
conventional techniques.

Multicore Solder Cream is
different. It doesn't spit or
need stirring. It can he applied
hy syringe, automatic
dispensers or screen printing—
giving instant soldering with

good spread, strong joints with
low contact angles. Suitable as
a temporary adhesive during
assembly, the clear colour flux
residue—without solder
globules--inakes ingpection
easier. There are three types
of Multicore Snlder Cream —
one of them may be just what
you're looking for.

For full information on this
or any other Multicore
products, please write on your
company’s
letterhoad
direct to

Multicore Solders1.td., Maylands Avenue. Hemel |empstead,
Herts.HP2 7EP.  Tel: Hemel Hempsiead 3636. Telex: 82363.
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HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01-648 8422

The Catalogue you MUST have!

20 1% ”
; = nAD'D 250 pages 11% x 8%
f COMPONENTS .
E Egmagoerzzf\‘t‘socqearly
; fisted and indexe
)
| 1,150 pictures

—

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

dnly 55p. plus 22p 25EA T ﬁ
POST THIS GOUPON

with cheque or PO.for 7 7p.

Name

Address

HOME RADIO (Components}LTD. Regd. No. 912966, London
Dept. PE, 234-240 London Road, Mitcham CR4 3HD
- O N S . ---------------------‘

The price of 77p applies only to customers in the U.K.
and to BFPO addresses.

r--L
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AMATEUR RADIO JUBILEE

ADIO provided the original sturdy stock from which a
host of branches have since proliferated, giving a varie-
gated countenance to the lusty and profusely spreading

technology now known as electronics. Digging back to the
roots, one finds the amateur enthusiast playing his part
right from the earliest times of wireless communication. This
then new field offered exciting possibilities and attracted the
interest of thousands of individuals possessed of a scientific
bent and an urge to experiment with home-made equipment.

No doubt the community spirit engendered through con-
tacts established by wireless between individuals and groups
was responsible for the rapid formation of wireless clubs
throughout the country. On September 23, 1913 the London
Wireless Club held its first general meeting in London. This
was a momentous event, because this body was later to be
reconstituted as the Radio Society of Great Britain.

At this time when the RSGB is celebrating its Diamond
Jubilee, it is well to record the event and acknowledge the
vital part this body has played in furthering the interests of
the radio amateur, not only within the UK. but on an
international level as well.

It has to be admitted that, in the popular eye, the radio
amateur has become typified as a somewhat odd character
living for much of his time in a peculiar world of his
own, peopled only by other kindred spirits identified by
call signs rather than names. That he can become so totally
engrossed in his hobby as to be oblivious of all other affairs
is a fact that many wives and acquaintances will affirm! It
is also a fact that in recent times he has succumbed more
and more to the sophisticated products offered by the com-
munications equipment manufacturers, and his chief role
now is likely to be that of an operator of a radio station
equipped largely with commercia] apparatus.

Nowadays the opportunities for making significant contri-
butions to radio science are limited. Commercial interests
have always quickly and eagerly followed up past pioneering
achievements by amateurs (often to the latters ultimate cost).
Exploitation of all kinds of radio communication with the
very latest electronic techniques has for long been a prime
concern of professionals working for industry and govern-
ment agencies.

But the radio amateur still has his own fascinating hobby.
No one who has experienced the thrill of that first over-the-
air contact will dispute the attractive force of electro-
magnetic waves. When the bug bites, it usually bites deep.
And, of course, not all amateurs are as single-minded as wes
might have suggested. Not for all the time, at any rate! Most
are likely to be avid followers of electronics in its widest sense,
and no doubt become involved from time to time in the
building of equipment entirely foreign to a radio shack.

Today’s amateur constructor and experimenter, whatever
his field of specialisation within electronics, is continuing a
fine tradition of individual enterprise where financial gain is
not the goal; a tradition established by that pioneering band
in the early days of wireless. We offer best wishes to the
Radio Society of Great Britain and to their members, a
fraternity which through usage over the last 60 odd years
has acquired its own special kind of proprietary right to
that honourable term “amateur.™ F.E.B.

Editor
F. E. BENNETT

Editorial

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

S. R. LEWIS B.Sc.
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‘aemiconductor: ™~

BY J.H.PERKIN

THE semiconductor tester is an invaluable aid to
the experimenter since it allows him to not
only detect faulty components in both building and
servicing but to select or match components for
specific circuit requirements and, bearing in mind the
availability of untested components, purchase and
sort such devices.

However, to effect all these usually requires a
number of different instruments because of the
inherent differences between the devices to be tested.

The present tester removes this objection to a great
extent by being able to cope with a wide range of
discrete components and identify their main para-
meters,

It was designed so as to be of low cost and reason-
able ease of construction, to be portable and easy
to operate, and of course to be as versatile as
possible.

SEMICONDUCTOR THEORY
Transistors

These have the ability to provide current gain,

i.e. the application of a small change in base current
of a transistor gives a larger change in collector
current, giving current amplification. This may be
converted to voltage amplification by use of external
components.

The magnitude of this amplification is referred
to as hy, where: —
_ The change in collector current

hre The change in base current
Ideally, when no base current flows no collector
current should flow but in fact this is not so in
practice. Even when the base is completely discon-
nected a small amount of current flows in the
collector/emitter circuit. This current is known as
1., or leakage current.

Diodes

Basically a diode is a device which allows cur-
rent to flow in one direction only. Again, as with
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the transistor, such devices are not perfect and, under
some conditions of applied voltage, current can
indeed flow in either direction through a diode.

Fig. 1 shows the curve of current to voltage for
a diode, identifying the two conditions of forward
and reverse bias.

When the diode is forward-biased very little cur-
rent flows until voltage V| is reached. In practice the
value of V¥, depends very largely on the nature of
the semiconductor. If it is germanium ¥V, will be
0-2 volts and if silicon it will be 0-6 volts.

Incidentally, this holds true of the base/emitter
junction of a transistor. )

When V| is exceeded the current rises rapidly for
small increases in voltage and the slope of the graph
(a tangent to the line at any given point) is the
forward a.c. resistance of the diode which is approxi-
mated by using the formula: —

Rmc=21—6 where /, is the diode current in mA.
e

.

+
FORWARD
BIASSED

1 {mA}

VB ;

y REVERSE
BIASSED
r

Lipal

Fig. 1 Graph showing a typical voltage/current
relationship for a diode
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When the diode is reverse-biased little current
flows and it is called the leakage current. This
increases as the breakdown voltage Vg is reached
and exceeded. Above Vg the current increases
rapidly for small increases in voltage.

This region of the curve is known as the Zener
region and the slope of the curve in the Zener region
is known as the a.c. resistance or R,.

Thyristors

Basically a thyristor is an electrically controlled
switch in which a small gate current can trigger a
very much larger anode/cathode current. One draw-
back of this device is that once anode current is
flowing it can be turned off only by either removing
the voltage or breaking the circuit externally to the
thyristor.

The current through the thyristor in its untriggered
state is known as the leakage current, I, when the
thyristor is forward-biased and /,, when it is reverse
biased. '

The magnitude of the current required to
“trigger” the thyristor via the gate is known as the
“gate trigger current” and the magnitude of the
current required to switch the thyristor “on” is
known as the “gate trigger voltage,” measured with
respect to the cathode.

CIRCUIT OPERATION
Transistor Testing

The block diagram of the system used to test
transistors is as shown in Fig 3. To measure [,
only a meter and a meter switch S2 (see Fig. 4
which is the complete circuit diagram) are used,
and the meter monitors the current through the
transistor with the base disconnected. R12 is a meter
shunt which is switched out by the f.s.d. - 20 switch
S4. (See Fig. 4.)

h,. is measured as follows. The output of a multi-
vibrator consisting of components R1, R2, R3, R4,
Cl, C2, TRI, TR2, oscillating at approximately
400Hz is fed via RS to a calibrated attenuator VRI
and also to the comparator circuit. VRI1 is calibrated
to read Ay, directly and R15 is included to expand
the A, scale.

The attenuated oscillation from the slider of VRI
is fed via R19 which compensates for differing input
impedances of the transistors to be checked. The
signal is then fed via C5, a d.c. blocking capacitor
through Sle and S2d to the base of the transistor
under test.

The transistor connected in the common emitter
mode amplifies and inverts the signal at its base.
The amplified signal is fed via R7 and C4 to the
base of TR3 where it combines with the non-inverted

% P

&

%
JcausrateD A o
ATTENUATOR NSISTOR COMPARATOR & SWITCHING
RULTIVIBRATOR SWITCHING & [ > ] UNDER TEST [ | DIFFERENCE AMP 2 METER
BIASSING CCT -
S e, s § Bt
o . uR¥ ok cihe e o) (.
e fh 4 St o WY @:3&
S R e o v
- , " s

b1 o ws

SYMBOL
Fig. 2. Diagram of the
equivalent circuit of a '
unijunction transistor

with its usual symbol

As the current through a thyristor is reduced it
reaches a state where further reduction would switch
the thyristor *““off.” This level of current is known as
the “holding”™ current.

Unijunction Transistors
The diagram of Fig. 2 shows the pictorial repre-
sentation of a unijunction transistor.
The voltage at point A with the emitter discon-
nected is given by the formula: —

V X Ry
Ry + Ry,
where the ratio —Roy is known as =, the
Rb1+Rb2
intrinsic standoff ratio (considering R,, and R, in
series).

The emitter connection is isolated from b2 and bl
unless. the potential at the emitter (e) is greater than
A + 06V, when the diode will be forward-biased
and thus conduct. In this condition the resistance
Ry, decreases and the voltage at A drops as the
current increases, thus producing a negative resis-
tance region.

A point is reached where the emitter current
ceases, Ry, returns to its initial value and the diode
is reverse-biased until it attains a sufficiently high
potential for the process to repeat.
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Fig. 3. Block diagram of the Semiconductor Tester as used
to measure transistor characteristics

oscillation from the multivibrator which has been fed
via R16 and C3; VR2a and RI17 compensate for
attenuation made by the network R19, VR2b and
R10. If VRI is correctly adjusted the two signals
cancel at the base of TR3. Any uncancelled oscilla-
tion is amplified by TR3, TR4 and R6, R18 biasing
TR3. The amplified signal is passed by C6 and R2I,
rectified by D7 and D3 and causes a deflection on
the meter when the meter switch is set to A;,. VR2
is set to the required no signal current in the tran-
sistor which is being checked. D4 and D5 provide a
path for collector current when /. is not being
monitored.

Diode and Zener Testing
Diode testing is accomplished by connecting the
diode to the power supply through an internal
resistor R11. The current through the diode is moni-
tored by the meter both when the diode is forward
and reverse biased. Reverse biasing is accomplished
by reversing the polarity of the supply voltage.

The voltage across the diode can be measured by
utilising a meter as a voltmeter, this is accomplished
using the meter switch and a multiplier resistor R23,
which convérts the meter to read 25V fs.d. The
breakdown voltage (Zener voltage) of a Zener diode
can be measured using the meter as a voltmeter. A
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TR1ITOTR4

=2N 4062
DI-TOD7=1N914

*=SEE TEXT

Fig. 4. Complete circuit diagram of the Semi-
conductor Tester. The resistors marked with an
asterisk are made from two or more in parallel.
Switch S1is shown in the PNP position and S2
in the lvo, Iko position, other switch positions
being shown right

COMPONENTS . . .

M~
~PT
51kl
THY/ZEN, THY. GATE 1
e U,\JI,T hte  (S0/25mA)
Ic THY, GATE v
Vv (25v)
1
IFgEIC:zo THY. HOLD 1
T ey \ 1 (100/ 5mA)
st s2

Resistors
R1  10kQ R6  4.7kQ
R2  100k{2 R7 15k 2%
R3 100k R8 2202
R4 10kQ R9  1-2kQ
R5  100kQ2 R10 10k

R11 410 (43Q 2% in parallel with 910Q 2%)
R12 1.95Q) (5-4Q2 in paralle! with 51Q and 820
all 2%)

R13 3.9Q 2%

R14 19.5Q (22€2 2% in parallel with 1800 2%)

R15 2:2kQ2 R18 500k(2 R21 51k

R16 15kQ 2% R19 15kQ 2%

R17 15kQ 2% R20 22042

R22 92.5Q (1009 2% in parallel with 1.2k 2%)

R23 50k 2%

All $W 5% carbon unless otherwise stated
Potentiometers

VR1 50k log moulded track

VR2 22MQ + 2.2MQ linear double ganged

VR3 22kQ linear VR4 47kQ linear
Capacitors

C1, C2 0:02uF (2 off) C5 5uF 25V elect

C3, C4 01uxF (2 oft) Cé6 2uF 35V elect
Diodes

D1 to D7 1N914 or similar (7 off)

Transistors N
TR1to TR4 2N4062 or similar high gain pnp silicon
(4 off)
Switches
S1 6-pole 3-way (R.S. Components Miniature
Maka-switch. Shaft assembly plus 2 x 4-pole
3-way wafers)
S2 4-pole 6-way (Maka-switch shaft assembly
plus 2 x 2-pole 6-way wafers)
S3 Single pole on/foft
S4 Single pole on/oft biased on
Plugs and sockets
SKi1 4 pin transistor socket
SK2 3 pin DIN socket
PL1-3 3 pin DIN plugs (3 off)
Miscellaneous
ME1 500xA f.s.d. (SEW type MR45P)
LP1 12V 0:1A (with holder)
B1, B2 6V PP1 or equivalent with battery
connectors
West Hyde MOD303 case with rubber feet
Veroboard 3gin x 14in 0-15in matrix
4BA {in bolts, nuts and washers (4 off)
6BA lin bolts, nuts and washers (4 off)
Crocodile clips (7 off)
Screened double cored cable (6ft)
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R8 R22 R8

-VE —VE - —VE
LP1 LP1

VR3
D1
R#1

(4

b ’
e
R23

YR @
R20

Fig. 5 (a) (left). The equivalent circuit when the switch is set to measure gate trigger curr'ent, (b)
(centre) shows the switch in the gate trigger voltage position and (c) (right) in the holding current

position

measure of R,. and Ry,  can be found by varying
the current through the diode by adjusting VR3 and
monitoring the change in voltage across the diode.

Thyristor testing

The circuits used in thyristor testing are as shown
in Fig. 5a, b and ¢. The ‘“gate trigger current” is
found by increasing the voltage applied to the gate
with respect to the cathode by adjusting VR4 until
the thyristor switches on. The thyristor “oN” condi-
tion is indicated by the meter reading falling to zero
and the lamp LPI, lighting (if VR3 is set to mini-
mum resistance). R13 and R22 act as meter shunts
and S4 is the f.s.d. = 20 switch. Diode D6 protects
the meter from reverse currents which would flow
through the meter when the thyristor is in the “ON”
condition. The gate trigger voltage is found by
setting the meter switch S2 so that the meter plus
the multiplier resistor are connected across the gate
and the positive supply line.

The leakage currents /,, and /,, through the thy-
ristor can be found in the same way as the leakage
currents for npn and pnp transistors.

Thyristor holding current is found by setting the
meter switch to THY HOLD I which places the
meter in the cathode circuit of the thyristor. Increas-
ing VR4 (SET I) towards maximum decreases the
current through the thyristor until a point is reached

Fig. 6. The circuit
used when the
switches are set
to measure uni-
junction intrinsic
standoff ratio

R20

-VE
LP1
D2
VR3
D1
R8
; R1Y
<
VRE @ \(
b
e
R23 I
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where the thyristor switches off. The diodes DI and
D2 isolate the resistor line VR3, R8, VR4, R20
to OV when the semiconductor tester is operating
in the pnp on npn mode. Resistors R11 and R12
act as meter shunts giving two holding current ranges
of 5SmA and 100mA.

Unijunction Testing

The basic circuit used to test unijunction tran-
sistors is shown in Fig. 6. The voltage with respect
to base of the emitter can be increased by VR4 (SET
V) by adjusting it from maximum to minimum until
at a certain point the unijunction and the semi-
conductor components behave as an oscillator; this
point is indicated by a rise in the meter voltage.

Voltmeter and Ammeter

The above semiconductor tester components are
used in this mode of operation. Resistor R23 acts
as a meter multiplier.

When the meter switch is set to THY HOLD 1
the meter can be used as a'two range ammeter when
the ammeter plug is used, R11 and R12 acting as
meter shunts.

Next month: Constructional details and
instructions.

operating
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In this section we present a selection of both new
devices and applications, with news of applications
developed for existing devices.

Generally only basic circuit details will be given
sufficient for the experimenter to create his own
equipment.

JUST coming on to the market are two integrated

circuits from Fairchild, both designed with the Auto-
mobile market in mind. The first is the xA7350 a com
plete tachometer subsystem, and the second is a triple
operational amplifier. the uA7351.

The pnA7350 is a monolithic ic. which includes a
tachometer. an operational amplifier and two com-
parators. The tachometer produces fixed width pulses
at the zero crossings of a ground reference a.c. input
signal.

Fach pulse width is individually determined by the
choice of an external resistor and capacitor. The out-
put stage of the tachometer section is a common
emitter npn transistor with an uncommitted collector.

The operational amplifier and comparators are of
identical design except that the comparators have no
provision for external compensation. Their output stages
consist of class A pnp amplifiers with uncommitted col-
lectors which allow a variety of loads for general pur-
pose applications.

In addition. the outputs of the comparators may be
wired-OR for use as a dual level sense device.

Typical applications of this chip include over- and
under-speed and frequency sensing, servo control. tone
detection and a variety of timing functions.

Power requirements can be met by a single or a dual
supply with an absolute supply voltage maximum of
24V. The chip is short-circuit protected.

Figure | shows the block schematic of the 7350 whilst
Fig. 2 is a circuit of the tachometer section in applica-
tion. R, and R, are 27k} and C, and C; are 5.670pF
(all at 1) for an output pulse width of between S00us
and 110ss. Fig. 2b shows the output in graphic form.

Figure 3 shows the block diagram of a complete
system.

TRIPLE OPERATIONAL AMPLIFIER

The second i.c. the #nA7351 shown in block form in
Fig. 4. is again a monolithic device carrying three identi-
cal operational amplifiers. Each two-stage amplifier uses
a class A pnp common emitter output stage with an
uncommitted collector, providing a variety of loads for
general-purpose applications.

The chip is designed specifically to operate from a
single supply and is thus ideal for automotive applica-
tions or any portable battery-type environment. In fact,
the power requirements run from 44V to 4 16V single
supply or +2V to +8V double.
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UNLLMITED

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

This is YOUR page and any idea published will be awarded
payment according to its merits.

SERIES REGULATOR

N Fig. 1, the operational amplifier acts as a

differential amplifier controlling the base current
of the Darlington pair arrangement in series with
V... The Darlington pair used came in one package
(TIP140). This has a high gain and a current
capability of 10A.

TR2 across R2 acts as a current limit. When the
voltage across R2 is greater than V. of TR2, it
will conduct and cause TR1 to turn off until the
voltage across R2 is equal to V.

The present circuit is capable of withstanding a
continuous short circuit across its output. The line
voltage used was 12V and was adjusted for 5V out-
put. The circuit will regulate the output to 5V from
anything from the maximum operating voltage of the
op-amp down to 7V.

A very simple input can be used consisting of just

a transformer, bridge rectifier and smoothing
capacitor.
A. Belka,
Bletchley.
Vin TRt e e
N\ 10 vas
) TR2| 47
k0
J BC109
TiP140
R3
1CH S1kQ
R7
SNT2741 o
R4
+
C1I”m R6 Dt 02

21V T&ZV

ov

2puF 2.7
kg

Fig. 1. Circuit diagram of Series Regulator using a
Darlington pair transistor
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THE TIMER in Fig. 1 uses an electromechanical
readout device which is not capable of actuating.
faster than 10 times per second. Thus the speed of
operation is similarly limited.

In basis, an oscillator section, TR1 and TR2 form
a multivibrator which can run at 1 or 10Hz depen-
dent on the selection of Cl and C3 or C2 and C4.

Thus Ci1 and C3 are made 10uF for 10Hz and
R2, R3 about 7k each. The exact value is adjusted
by VRI1. A lower value of Cl, C3 may be necessary
as the voltage change produced at the base of TR3
may be insufficient to turn the counter off.

For the second range Sl is switched to bring in
C2. C4, 100+F to give a frequency of 1Hz and again
VR may need to be adjusted.

In practice capacitance adjustment was found to
be much better than varying R2, R3 as too high a
value for these resistors when lowering the frequency
can reduce the voltage at the base of TR3 too far.

The output via TR3 is straightforward; a positive
pulse at the base causes a large change in voltage at
the emitter to activate the counter.

The diode D1 deals with back e.m.f. induced in
the counter coil.

Basically the current drawn depends on the counter
coil resistance as very little is drawn by TRI1 and
TR2. Indeed this can be further reduced by increas-
ing R1, 4.

Several counters are available but if the resistance
falls below 50002, R5 should be reduced. increasing
current drain.

EVENTS TIMER WITH READOUT

—VE 15-25v

TR1

CI10uF

Nu
ce wi F

Fig. 1. Events Timer with Readout

ocn 000

COUNTER

+VE

For accuracy of timing the supply should be
stabilised. Calibration could be by comparison with
the Greenwich “pips” and resetting is not needed if
a note is made of the reading each time it is used.

If it is required to synchronise the timer to some
event such as a photocell switch then the trigger
should be connected between X and Y in the emitter
lead of TRI1. This holds one capacitor discharged
when the circuit is not oscillating so as to ensure
fast and short-lived events can be handled.

Accuracy is not up to crystal-controlled standards
and probably most applications will require only, say,
about 5 per cent accuracy. However, the original
exhibited a loss of only 3 seconds during one hour,
an accuracy of better than 1 per cent.

TWO-TONE AUDIO ALARM OSCILLATOR

FIGURE | shows the circuit diagram for a two-

tone audio alarm oscillator, using two TTL i.c.
packages.

IC1 is an SN7404N, its inverters wired in pairs to
form three astable multivibrators, two oscillating at
different audio frequencies, the other switching at a
slow rate.

The output of one audio oscillator is gated with an
output of the switching oscillator, the complemen-
tary output of the latter being separately gated with
the second audio frequency. The two resultant out-
puts pass through a third gate, which drives a single
transistor amplifier. The three NAND gates are con-
tained in the SN7410 package.

If the two unused inputs to the first two gates are
linked, a logical | at point X will cause the alarm
to sound; a logical 0 turning it off. If these inputs are
left open, the alarm sounds on connection of the
power supply. The latter should be between 4-5 and
6V

'f‘o alter the frequencies of the audio oscillators,
change the values of Cl and C2; C5 and C6. Their
associated resistors must NOT be altered.

This circuit was intended for use as an alarm in

a digital clock, but for other purposes where a
greater output is required a more powerful amplifier
is needed.
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G. Bachelor,
Coventry.
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Fig. 1. Circuit diagram of the Two-tone
Audio Alarm

If a transformer is to be used to power the alarm,
then its output must be Zener stabilised.

B. Woodland,

London, S.W.6.
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I.L.P. (Electronics) Ltd

100 WATTS!

* NO EXTERNAL COMPONENTS

* MECHANICALLY & ELECTRICALLY
ROBUST

“ INTEGRAL HEATSINK
“* HERMETICALLY SEALED UNIT
* ATTRACTIVE APPEARANCE
* LOW COST
* BRITISH BUILT

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power
Amplifier.
COMPLETE: because the HY200 uses no external components!

COMPLETE: because the HY200 is its own heatsink!

By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total
componert integration. The use of specially developed high thermally conductive alloy
and encapsulant is responsible for its compact size and robust nature.

The module is protected by the generous design of the output circuit, incorporating
25amp transistors. A fuse in the speaker line completes protection.

Only 5 connections are provided, input, output, power lines and earth.

OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE:
10k, INPUT SENSITIVITY: 0Dbm (0-775volt RMS). LOAD IMPEDANCE: 4-16%.
TOTAL HARMONIC DISTORTION: less than 0:-19% at 100 watts, typically 0:05%.
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE:
10Hz-50KHz -1Db. SUPPLY VOLTAGE: -1 45volts. APPLICATIONS: P.A,, Disco,
Groups, Hi-Fi, Industrial. PRICE: £14-90 inc. VAT & P&P. Trade applications welcomed.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218

Please note we ‘reserve the right to' substitute at our discretion updated, versions of advertised designs
where applicable.
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SPECIAL INTRODUCTORY OFFERS-IMPORTER TO CONSUMER!
ALL NEW GOODS—FULLY GUARANTEED—PLEASE ADD VAT TO PRICES SHOWN

HILLS HEADPHONE JUNCTION BOX HILLS DYNAMIC HEADPHONE CAR STEREO SPEAKERS Antex Soldering | CCN240, Rec Retail
MODEL JB-3 MODEL H-707 VS DE-LUXE MODEL CRB-200 %5 Our Prica't1.80. P AP t0p .
Designed to con- An extremely high quahty head- These dual purpose Car Antex Soidering Ironxzs Rec Rexanl £1 93

nect headphone 1o phone supplied with Padded ? |Speakers can be used for Qur Price £1-40. P & P

amphtier  previously Headphone and Earcups etther shelf mounting or con- F.rrlml Radle Chlp ZNJM Our Price £1-10.

no! fitted with head together with SLIDER votume verted to door mounting. Sin P &P 5p

phone sockef or aliernatively for remole controls for precise listening 5 watt Speakers ensure a \_ Hills Coiled Headphone Extenslon Cable
switching 3 position switch allows instant |ievels Specially offered at an brithiant audio performance 15ft. Rec Retail £2 25. Our Price £1-45.
swiiching between speakers and head unbeatable price 8 ohms Rec Retail €5 25* *Per palr P &P 10p

phones or both simultaneously 20-20 000Hz OUR PRICE £3-50* P &P 25

Rec Retal 1075 ) Retail Price £7 95

OUR PRICE £1:25 P 8P 150 | OUR PRICE £5-75 P &P 25p PLINTH AND COVER FOR GARRARD Sp-25 Il BSR MP-60. Our Price £2-75,
“HOMER'' INTERCOM HILLS DYNAMIC HEADPHONE lus 65 B

One of e leading MODEL H-101 VSM s ELAC gPEAKER 8in 8 ohm CERAMIC AND TWEETER. £2-70, plus 20p P & P
makes  Ideal for Offered at a remarkably low price g OTHER ITEMS AT BARGAIN PRICES OFFERED IN OUR AUDIO COMPONENTS
home office fac supphed with padded Headband CATALOGUE PLEASE WRITE FOR A FREE COPY (ENCLOSING 3p STAMP)

tories et¢c This 2 and Earcups  adjustable 4

s'a‘ion ntercom volume controls with stereo 8 2

ncludes volume control and on-off switch and mono switch 8 ohms . = . [J

Supplied with 6611 cable and ba‘teries mp  30-18 000Hz |

Rec Retall €3 Rec Retal €5 25 N 0. 6 D RIA ; BR ON ROAD

OUR PRICE €275 P &P 15p | QUR PRICE £3-15 P &P 25p ORD R D ora

[} i gem
1:

|s>_u,

PHONOSONICS

NEW LOW PRICES
FOR MANY
PCB's AND KITS

‘,
l?h
ORI

- (}g" II

HI-FI TAPE LINK

AURORA

Multichannel Sound Controlled Light {PE Apr./Aug. (PE Mar.fApr. 73). S/c's, i.c.’s, Rs, Cs, Relay and
71). S.c's {exct. SCRs}, Rs, Cs, Pots, Cores—8 ch. pc-base, Pot Cores and pc-bases, Sw's, Pots,
£17.50; 4 ch £9-95. Reg PSU €3.65. PCB— Panel Lamp—Mono, £11:80; Stereo, £18.70. PSU,
4 ch. control (4iin 102in) Mk. 2—also holds £2.50, PCB—Main Circuit (33in x 9in) (Stereo) also

PCB—Sub-Assembly. (24in - 64in) (Stereo) Mk.2

rotary or shder pots £2.20. PCB (43in - 5n) Mk. 2—for PSU, Sync Gen.
B cores. 8 SCRs. £1:10. SCRs—IA, 50p, 3A, 55p.

holds relay and cores, £1-85.,

holds Sw. Rs, Cs, Presets and mounts on Sw's, 80p.

A.F. SIGNAL GENERATOR |

BIOLOGICAL AMPLIFIER

(PE Nov. 723 S«c's. Rs, Cs. Pots. | (PE Jan./Feb. 73). P/A Set—S/c’s,
Sw's, PCB (24{in 4in} also holds ‘ 1.c.’s, Rs, Cs, Pots, PCB (t5in - 34in),
Sw's, £3-15. £3:50. O/P Stages {S/c's, Rs, Cs,

Pots and Sw's as reqd.). Alphaphone
53p, Cardiophone 66p, Freq. Meter
£1-60, Vis-Feedback 55p. Audio Amp
PC7 avail to order £5:20,

|

RONDO
{PE CURRENT SERIES)
DETAILS ON REQUEST

DOOR BELL YODELLER ELECTRONIC PIANO

(PE Apr. 71). S/c’s, Rs, Cs. Pots, | (PE Sep. 72 [an. 73). PCB PRICES
PCB (3tn « 34in), £4 40, L spkr £1-30. | DOWN. Details in lists.

GEMIN! STEREO AMPLIFIER
(PE Nov. 70/Mar. 71} Stereo Sets & PCBs. Pre-amp— Rs, Cs, Pots, Maka-

Sw's—with W MO Rs. £10-90—with W or ;W CF Rs. £8:90,PCB (341in - 104in)
for sets with MO and ;W Rs, also holds rotary or slider pots and Maka-Sw's,
£1-90, Main Amp—Rs. Cs, Pots, £5:20, PCB (35in - 5in), £1.15, PSU—Rs, Cs,
Pot, £3-70, PCB (2in - 4in), 65p.

REVERBERATION_ UNIT

(PW Nov./Dec. 72).
also holds shders, £1-20,

Sjc's, Rs, Cs, Shder Pots, T/Imr, £6:-80,
9in Spring Unit avail. to order, £3.7

PCB{(2in x |14in)

VIBRASONIC GUITAR
PRE-AMP

{PW Sept. 70). Incl. Mic P/A, 2.
Guitar P{A, Trem and Tone Controls,
Master Volume. S/¢'s, Rs, Cs, LDR,
Rotary Pots, Lamp, Coupling T/fmr,
£6-65. PSU, £2.80. PCB (34in »
103in) Mk. 2. also holds 7 rotary or
slider pots, £1-75.

ULTRASONIC
TRANSMITTER-RECEIVER
(PE May 72). S/c's, Rs, Cs, Pot,
Relay, Dual PCB (2in x 5}in), £3.90,
Tiducers avail. to order, £6:30 per

pair.

MODEL SERVO CONTROL

TAPE NOISE LIMITER
(PE Feb. 72). S/c's, Rs, Cs, Pot, PCB
(1410 + 3in), £2:20. Reg. PSU and
PCB (Iir « 24in), £3-10,

VERSATILE LIGHT EFFECTS
UNIT

Channel Sound Controlled
Light with built-in vartable strobe.
(PE lune 72). S/¢’s, Rs, Cs, Pots,
Tifmrs, Keyswitch, £8:85. PCB (34in

Single

- 74in) Mk. 2, also holds pots, Sw,
T/T7 THmr, £1:50. SCRs—IA, 50p,
3A, 55p.

PHOTOPRINT PROCESS
CONTROL
{PE Jan./Feb.72). For colour and B & W

LOG)CAL RADIO CONTROL _ALSO Is timi
{(PE Apr.jlun. 72)—Detarls in hsts (PE Feb./Mar. 72)—Details in lists PCB: a5 published (while stocks last) | —finds exposure, ' coptros Hmng
or: . . . . .
GEMINI STEREO TUNER 8 WATT_AMPLIFIER DerITAL PSU (PE Aug. 72}, 50p Rs, Cs, Pots, Relay, Keyswitch,
(PE  Apr.jlun. 72). Rs. Cs, Pot, | (PW Nov./Dec. 72). Pre-amp—5/c’s, OSCILLOSCOPE P/A (PE Aug. 72). 33p | T/fmr, £7-50 PCB (34in - 54in) also
£3.80. PCB as publ., £1-50, ;(5. Cs, LEOZKOS' SE«B—M(%ZO. La.'yo): SCORPIO (PE Nov./Dec. 71), 60p holds pots, Sw, relay, £1-20,
tereo, -20, n - in FF| Feb. 73), 60
MICROPHONE MIXER R s eh oo op ity || S (A (R, vih G SOUND SYNTHESISER
(PE_Apr. 69). Sic's, Rs, Cs. Pots, | pots and Sw, £1-50. Main Amp— AND ) (PE 1973) .
£2-60, PCB (34in - 44in} also holds | Sic's, Rs, Cs, Pot—Mono, £3.65; Stereo, DIGITRONIC (PW Mar. 73). Read- l_)eta-ls of PCBs & Components in
6 rotary or 4 shder pots, £1.10, £7.30. PCB (2§in - 3in) Mono), 60p. out PCB (13in « 34in), 60p. lists. SOME PRICES DOWN.
SWITCHES | TRANSFORMERS (MAINS)
SEMICONDUCTORS CAPACITORS Makaswitch: Sub-min 12V-0-12V 50mA £1-50
ACI28 20p ZTX531  122p | ELECTROLYTIC (F/V) [ TANTALUM | POLYESTER |Shaft  assem- | pim 0.6V 0.6V 6YA £1.30
ACi76  20p |2N706  13p 22010 cof| WD @D | LD o | 607 480 | Min 0-12v 0-12v 6VA 130
ADI6)  40p |2NSI4  22p | 1 0/63 6p| 220116 6p | 0-1/35 12p [ oo  POVWD) [ Wafers 330 | Min 0-20V 0-20V 6VA £1-30
8C107 9p | 2N1304  20p |22/63 6p | 220 25 10p | 0-22/25 120 | 9:022 =2 Sirefgs) (I";" 175 W |6A £].88
BC108 90 [ IN2905  23p | 47763 6p | 220140 12p 04735 120 | §'033 0| Bke P | 0-25-30 0-25-30V |-5A £3:60
BC109 9p | 2N2907  22p | 10/25 6p | 226 63 18p | 1 0/25 120 | o 047 || EEm,,
BC 147 e | 2N3702  10p | 10/63 60 | 330,10 6p | 1-0/35 12p | O D Ediie) Lo
BCI48  (ip|2N3704  |0p | 15/40 6p| 47063 6p | 1535 I6p | 5068 0 || e
BC149 Ilp | 2N3823E  31p | 22/10 6p | 470,25 12p |2 2/16 12p | o P | 3P4V 30p POTENTIOMETERS
P 1015 5p | Multipole
8CI57 12p | 2N5777  40p | 22125 6p | 470/40 16p |2-2/25 14p o : P : Sliders—
8C158 12p | IN914 4p | 33/6 3 6p|500/64 40 o el even OB I76 vy
] ] P P |22/35 i2p | .33 7o | 4CLI4CL €130 | M 12p | as and when
8C159 12p | IN400I 6p | 33116 6p | 68076 3 10p | 4- 2 || il L 3| e
3 3 P P [47/35 120 | 0.47 9p | 4CLJ4CN £1- 30 Dual 40p | available—
BC204 | 4p | IN4002 7p | 33/40 6p | 680/25 18p | 10/16 12p | g.e8 1o | Knobs most popular
gEYY;' 22p | | N4004 8p | 47/6:3 6p | 1000/10 12p [ 10/25 16p | j.0 14p 5|,,:|°e e Preset: values with
BEvSI. 6w | iNdoos 10p | 47128 6p | 1000/25  20p | 15/6 3 tep | P [ 2000 24p | Knobtrim or | PCB mounting
P 45 17p | 47740 6p | 1000/40 40p | 22/16 16p | POLYSTYRENE Mouldtrim— pins:
C2 45p | OA9I 7o | 47763 6p | 2200/25  45p | 47/6 3 16p | 63V 5% (0F) 5 1008 o 4700
ocT! 12p | OA200 6p | 100/10 6p | 2200/40  50p | 47/16 25p | 10102200 3p RELATW Al 31p
0ca4 24p | Z1) 50p | 100/25 6p | 3300/63  110p 3300 to 8200 4p }’;gg P e150 | 1K o 1M 27e
QP2 48m | 74l 36p | 100740 6p | 3300/100 €3 10000 Sp [APCOIVEISD | i toriz. 6B | Mono 40p
Zixior e | e Y e e B o VRESISTORS (E4 SERIES) | silp v p | Cermet Horiz, | Dual o
FaAR L L Feated W 58, C.F 1p; +W 5% CF. Ip; | Reed Relay
p I can) 150763 12p | 4700/40 93p iw 2,/: Mo, lip © 6.9V 85p

POST & PACKING

V.A.T.
U.K. Orders only—add 10%, to total cost or order.

U.K. 10p per order. EXPORT at cost—oplease allow

for this when ordering and also state whether air or LIST

published”, PCBs
are rotary unless

All PCBs Fibreglass, Drilled, Roller-Tinned.
Circuit Diagrams Free with each PCB. Unless stated *

GENERAL
Layout and

are designed by Phonosonics. Po(s
stated as slider. All components are

surface mail required—kit weights are shown in our|S.A.E. for free itemised list and with all enquiries|brand new, top quality, guaranteed. Prices and deliveries
of individual components subject to stock availability.

tist. please.

PHONOSONICS, DEPT. PEI0, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW

MAIL ORDER ONLY
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RED PLANET PROBES

M ARS is again coming to the fore-
front of space exploration.
With the two new probes from
Russia now well on their way, the
plans for the fly-by by the USA
in 1976, and the final Viking mis-
sions of landing craft as a prelude
to the manned missions in the next
decade, there is much to be done
in preparation. A number of prob-
lems will need to be resolved for
distant direct control of landed
vehicles. If it is the case that the
Russians intend to land a similar
vehicle on Mars as they did on the
moon, then the control from a
distance will be somewhat difficult.
Even at a close approach between
the earth and Mars the controllers
will be seeing their vehicle on the
surface as it was four minutes
earlier. Any guidance or correction
will take a similar time to reach
operation points.

There will be some areas which,
though of great scientific interest,
are too hazardous for landings. It
therefore follows that the majority
of the experiments will be auto-
matic. Already a number of
ingenious instruments have been
designed for the Viking landing
craft. These will sample the soil
for biological activity.

The very ambitious search for
life on Mars can only begin with
instrumental techniques. Even so
the instruments devised will only
work if the basic chemistry of any
Martian life that there may be, is
similar to the basic chemistry of
earth life. Should it be of a different
chemistry then it may well be that
any realistic search for life will have
to wait until the 1980’s for manned
exploration. No one has succeeded
in establishing a model of Ilife
chemistry that is entirely different
from the carbon based system of
earth life.

The final goal must of course
be by manned exploration. The
Apollo missions to the moon have
more than made this point. It is
only by this means that it will be
possible to determine the other
puzzles that need to be resolved.
For example whether life on Mars
may have developed from non
living chemicals and whether the
apparently lifeless planet may once
have enjoyed a rich variety of life
that has disappeared. Any relics of
this could only be determined by
live exploration.

SPECULATIONS

There are a number of people
who believe that there was once an
abundance of water on the planet,
though it is dry today. It is there-
fore possible that any form of life
that developed, when the conditions
were warm and the climate re-
sembled that of the earth, would
have had millions of years in which
to grow hardy. Sufficiently so, in
fact, that as the vital gases in the
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atmosphere escaped from the sur-
face including water vapour, the life
adapted to the severe conditions.
As on earth the successive genera-
tions would exhibit the survival of
the fittest and it could well be that
there does exist a hardy plant life
or something similar.

Some who have been thinking
on these lines feel that with the
possible colonisation of Mars the
first platform will have been
reached in space travel. Meanwhile
Professor Carl Sagan has speculated
that Mars is not dead but sleeping,
and suggests that the climatic varia-
tions might well be extreme enough
for there to be running water at
times and the means for life, as
we know it on earth, a possibility.
These ideas are based on the pre-
sence of huge amounts of carbon
dioxide frozen into the polar caps.
Released as gas the density of the
atmosphere would increase. The
result could be a greenhouse effect
which, with the prevailing meteoro-
logical conditions, could well sup-
port life.

THE LUSTROUS PLANET
Venus will be having a visit from
a USA probe in early 1978. This
will be some 840 pounds in weight.
When it arrives at Venus the four
smaller vehicles will be ejected to
penetrate the Venusian atmosphere.
These four probes will consist of
one large one with a 60 pound
payload and three smaller ones of
about 3 pounds. The big one will
take about an hour and a half to
reach the surface of the planet and
the smaller ones about 75 minutes.
The carrying vehicle will enter the
atmosphere of the planet sending
back data until it burns up. While
all this is going on a sister probe
will have been launched to arnive
and orbit the planet at about the
same time as the multiple probe.
Thus the benefits of two observa-

tion vehicles will be available.

The discovery that there are vast
vertical movements of the atmos-
phere of Venus presents another
problem for astronomers. This
pulsing of the clouds was detected
by infra red telescopes. The indica-
tions are that the distance over
which this pulsing takes place is
about one kilometre.

At the present time there is no
clue to the mechanism - of this
activity. Certainly enormous energy
is indicated but where it originates
is not known. Some further infor-
mation may well be gathered by
the spacecraft which will fly-by on
its way to Mercury sometime next
year.

SOVIET AND FRENCH
CO-OPERATION

The co-operation between France
and Russia in some of the lunar
activities is having a special orien-
tation to geodosy. The laser reflec-
tors, placed on the moon and on
the earth in an attempt to measure
accurate distances and changes,
have provided important data. In
consequence the techniques of this
system has been developed to a
stage where the satellites are to be
brought into the picture.

Next year a launch is planned
for a special satellite which will
carry 60 corner reflectors for use
with laser beams. It will have a
purely passive role to play being
in fact an orbiting reflector with a
known position. The satellite will
be known as Srarleite with reflec-
tors that will be grouped in threes
on the outer surface on twenty
plates making a total of sixty. It
will have a very high density of
187 to ensure good dynamic
stability. It will be some 26cm in
diameter and be made largely of
uranium. The orbit will be 50
degrees at a height of between 800
and 1,000km. It is hoped that the
accuracy of the measurements will
be of the order of 20cm over a
period of 12 hours.

SKYLAB RESULTS

One of the principal activities
designed for Skylab was the detailed
photography of the Sun. The results
obtained in the first mission have
been rewarding. In fact it would
seem that the same situation exists
on this venture as on so many
others in space exploration, namely
that a whole new vista opens up.
In the case of these preliminary
solar results the films show detailed
structure of the Sun’s atmosphere
and the special changes that have
been brought about by the magnetic
field and the plasma which streams
out from the Sun. In the X-ray part
of the spectrum many small flares
that were observed, developed in a
few seconds. None of this type of
phenomenon is observed from the
ground.
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THE problem of last month was of rather a theoretical

nature- to prove that the output of the four NAND
gates (Fig. 5.4) was EXCLUSIVE OR. From the circuit
layout and writing down the functions at each node we arrived
at an output which was:

B(AB)

Q A(AB)

The two double negates cancel and we are left with:

By applying De Morgan’s Theorem to the A.B terms we get
Q - A(A - B) - B(A + B)

There is a rule in Boolean Algebra known as the Distributive
Rule which allows us to expand bracketted functions—rather
like multipiying out brackets in conventional algebra:

Q AA . ABL-BA BB

But AA is always 0—if A is |, NOT A must be 0; | AND 0
gives 0. We would get nought if A was nought and NOT A
was one. Likewise B.Bis always 0;so our expression becomes:

Q - (0+0) - (AB + B.A)

Note we have changed the sequence of the terms—this is
permitted by the Boolean Commutative Rule—and grouped
the functions (Associative Rule). Nought OR nought is
always nought so the expression now becomes:

Q = (0 + A.B) - B.A (again we have done a
bit of re-grouping) 0 OR A.B is always A.B-— you can prove
this with a little truth table so we are left with the final
expression that:

Q = AB + BA—the EXCLUSIVE OR ex-
pression we arrived at last month.

WIRED OR

The WIRED OR function is extremely valuable for economis-
ing on the number of gates used in a piece of equipment. To
use the function you are fimited to a logic type that uses
passive pull up resistors in the output stages (such as DTL);
it is not possible to apply the principle to conventional TTL
gates which use the two output transistors in totem pole
configuration but there are a number of TTL modules now
available with open collectors and passive pull up which can
be used. If you have made the Logic Tutor exactly as specified
you will have used DTL and so can carry out this month’s
experiment; if you have used standard TTL please do not
attempt the experiments as you will damage your gates.

Fig. 6.1. shows that WIRED OR is obtained by shorting
together the outputs of two gates. If points X and Y were
both at level | the output at node Q will obviously be I.
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LOGIC TUTOR
ENTS oo

WIRED OR

LARE b L4

Fig. 6.1. The WIRED OR function is obtained by
shorting the outputs of two NAND gates together

Fig. 6.2. The NAND gates showing the Boolean
expressions at each node

If, however, the inputs A with B were such that TRI was
non conducting (i.e. the output from the left hand gate wanted
to go to |) but the inputs C with D forced an output of 0
from the right hand gate the combined output Q will have to
be 0 because TR2 will act as a sink for current flowing through
R2.

If you think about it you should see that the output Q has
a level that can be specified by ANDing the fevels the indivi-
dual gates would have given had they not been connected
together. If X wanted to be | but Y was 0 Q is nought and
vice versa. Q will be | only when both X and Y want to be
. Thus shorting the outputs of two DTL gates together
effectively gives an AND function between the two outputs—
a logic function obtained with no extra gates.

It might seem strange to call this WIRED OR but the name
is derived from the overall function from inputs A with B and
C with D to the output Q. Fig. 6.2 shows the functions that
X and Y would like to go to and then shows these functions
ANDed for the combined output. The final expression is
an INVERTED OR of the ANDed forms of the two pairs
of inputs.

This function could be obtained by using the basic logic
gates shown in Fig. 6.3—AND followed by OR followed by
INVERT. The effect produced by wiring together two out-
puts of two NANDS to give WIRED OR is sometimes called
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LARGE STOCKS

ATTRACTIVE DISCOUNTS E I-ECTR AI-UE

DEPENDABLE SERVICE Electronic Component

Everything brand new and to makers’

specifications.

TRANSISTORS BY SIEMENS
AND NEWMARKET

2N3055 npn silicon power 60p
ACI53K pnp germanium low power 31p
ACI76K npn germanium low power 32p
ADI161 npn germanium medium power 42p
AD162 pnp germanium medium power 40p
AF139 pnp germanium UHF 49p

NPN: BCI07 13p, BCI08 12p, BCIQ9 13p, BCI167
{1p, BC168 10p, BC169 tip,

PNP: BCI77 2tp, BCi78 19p,BC179 21p, BC257 12p,
BC258 t1p, BC259 13p.
Standard groupings available.

BD 135 npn medium power 37p
BD136 pnp medium power 38p
DIODES

OA90, OA%I. OAS5, 6p each; OA200, 9p; OA202,
10p.

Other semiconductors: ACI28, 17p; AFII7, 32p;
BFYS5I, 19p. Full lists and technical data will be
found in Catalogue No. 6. See also amendments list.

Send S.A.E. for latest supplement of additional
lines and price amendments to our No. 6
Catalogue

7V to 36V, 14p each; |W: 68V ro B2V, 21Ip each:
-SW: 4.7V to 75V, 4Bp each. Clip to increase
5W rating to 3 watts (type 266F) 4p.

DIN PLUGS AND SOCKETS

by Hirshmann, 4A rating

2ZE NER DIODES full range E24 values: 400mW:
=
I

2 way LS —socker 10p, plug 12p
3 way scr.—socket 10p, plug i2p
5 way scr.—socket {1p, plug I5p

TRANSISTOR ACCESSORIES
TO3 cover, 7p; Heat sinks 17C/W, type 6WI.
undrilled, 60p,

SWITCHES e ®
d‘b ‘

1l SPST 9 (F

toggle, 20p; 409 U )
DPDT toggle, 29p / 4 ¢ 7
(these are chrome

plated, 2 5A rating); 7201 sub-miniature DPDT
250V a.c./2A, 48p.

ROTARY SWITCHES

Radiospares Miniature Maka-switch (in assembly kit
form). Shaft, 48p, Wafers, MBB-2P5W, IPIIW:
BBMIPI2W, 2P6W, 3P4W, 4P3W, 6P2W, 31p each.

WAVECHANGE 2
SWITCHES el

IPI2W, 2P6W, 3P4W, 4i3W, 24p each. ‘ -

Specialists

POLYCARBONATE—5%
ELECTROLYTIC CAPACITORS axiaL Lean | PQLYCARSO
Rated voltage: 3V 63V 10V 16V 25V 40V 63V |00V 250V up to O'I1uF: 100V, O-tuF and
Capacity uF above.
0-47 —_ = = - = = 10p 7p 0-0t; 0-012; 0-015; 0-018; 0:022;
10 —_ = — —_ = 0p — 7p 0- 027 0-033; 0:047; 0-056; 4p each.
22 —_ —_— = = 10p — 7p 8p 0-068; 0082 0l; 012; 015; 4P
47 = — = op — 7p 8p Tp each. 018; 0-22; 5p each. 0-27
10 —_ = = = 7p 8 7p 8p 0-33; 6p, 0:39 7p. 0:47 8p, 0-56 IOp.
22 — - Ip Tp — 7p 79 9p 0-68 Mp. I1uF 13p. Prices subject to
47 Ip — 8p 8p 8 7Tp Sp I2p amendment by the manufocturer.
100 8p 7p 7p T Tp 9p Ilip I19p
220 7p 8p 8p 8p 9p 10p 7p 27p Minitron Digital Counter
470 8p 9 9 10p !Ip |7p 24p 43p Type 301SF. Seven Filament seg-
1,000 10p 12p I12p 7p 20p 24p 40p — ment .ndicators to make 0-9 +
2,200 l4p 17p 22p 25p 36p 40p — — decimal point. Compatible with
4,700 25p 28p 37p 4lp 549 -— standard logic modules, nett €2,
10,000 40p 43p — Decoder driver type FLL 121T nett
Prices subject to amendment by the manu(acturer £1:36. DIL socket, nett £2.
RESISTORS — 109, 5%, 29
o? o? o
Code Power Tolerance Range Values lto9 10 to 99 100 up
available (see note below.
C 1j20wW $% 82 (3-~220K Q El2 9 8 9
G 1/8W 5% 47 3-470K 1 E24 1 o9 0.75 nett
C 1/4W 5% 470-10Mg El2 1 09 075 nett
C 1/2W 5% 470-10Mq E24 12 ] 0:95 nett
C I'w 5% 470-10MQ El2 25 2 1.6 natt
MO 12w 2% 10Q-IMQ E24 4 3 1 nett
wWw Iw 10% :t: 1/200 0220-3.90 El2 7 7 6
ww 3 1Q-10KQ El2 7 7 6
WwWw 7w 5% tQ-10K 0 Et2 9 9 8

Codes: C = carbon film, high stability, low noise.

MO = metal oxide, Electrosil TR5, ultra low noise. . .
= wi ¥ ' Prices are in pence each for quan-
Vwal\ﬁves': e e (e tities of the same ohmic value and

ies: power rating. NOT mixed values,
Erlac% (d:::(;se::d”:ss 0 D%, D, [, 2, 2 85, &5 < 53 O (B (tgnore fractions of one penny on

£24 denotes series: as EI2 plus 11, 13, 16, 20, 24, 30, 36, 43, 5]  total value of resistor order.)
62. 75. 91 and their decades.

KNOBS  hug i it | POTENTIOMETERS
a(aogue o Rotary, carbon track, ®

ot e S R Oy | S e
e

of 2, 32p; F.18 (26mm) pack of 2, 38p; F.17 (33mm) Sk . 4.7 to
pack of 2, 40p; KB.4 (20mm) pack of 4, 40p; K30/3 2%?123'”3;:-’:%%60&3 4.'7(2‘).
{17mm) aluminium, 24p each. to 22MQ, I'lp; Dual gang
lin. 47K to 2:2M0, 42p;
Dual log. 47K te 22MQ,
42p; Log/antilog, 10K, 22K,
47K, IMQ only, 42p; Dual
antilog. 10K only, 42p. Any
type with 2A D.P. mains switch,
12p extra.

Only decades of 10, 22 and 47
available in ranges quoted.
DUAL CONCENTRIC DP20
in any combination of P20
values, 60p; with switch, 72p.
SLIDER

Lin. or log. 10K to | meg. in all
popular values, each 26p.
Control knobs blk./white/red
yel.jgr./blue/dk. grey/lt. grey,

p each. \
CARBON SKELETON PRE-

SE
& Small high qual:(y, PR lin.
1000, 220 427200 1K,
2K2, 4K7, Bk, 22 a7k,
- 100K, 220K, 470K, I M, 2M
TRANSFORMERS—MAINS Bk A S 47
MT3 30V/2A plus 4 taps £2.85 L LINVerticalgcy
MTI103 50V/1 A plus 4 taps €155 §°"e’a°';|‘“' mounting. SLIDER
R £ | =
PIUSRRTAPS £3-80 All items offered for sale in
BTos VA Cr o c12s 1 DISCOUNTS Zicoremee )i’ oo “iiced
ceTEmE T . terms of business, copy of which available on
request.

Not allowed on nett price items. 109%, on orders for

BAXANDALL SPEAKER KIT £5 or more. 15% on orde.'rs of £15 or more.

Prices subject to alteration without prior
As designed by P. J. Baxandall and described notice. Prices quoted DO NOT include V.A.T.

originally in'* Wireless World.” Simple to assemble, Orders received from U.K. customers must be
fantastically good results and a greater money saver, accompanied by an additional 10% of the nett value
Carries |0 watts RMS. 15 ohms impedance. Size for V. o

18in x 12in x 10in. Complete kit, including pack- Overseas orders are exempt.

flat cabiner, £l4 90 Plus 60p part cost of carr. POSTAGE AND PACKING FREE
SURCHARGE 10p on small mail orders under £2.

ELECTROVALUE
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Equaliser Assembly, £2. Overseas orders carriaEgRe and insurance é:h;rcg_?ioa(
i . cost. U.S.A. CUSTOMERS please contact EL| -
Pemreron hii BRI, (F3Es, VALUE, AMERICA. P.O. BOX 127. Swarthmore,

Cabinet Kit (to Baxandall design). £10-45, PA 19081
(Dept. PE9), 28 ST. JUDE’S ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Hours:9—5.30. Sat. 1 p.m. Tel.: Egham 3603 Telex 264475
Eng. Reg. No. 1047769 Registered Office: 28 8t. Jude’s Rd., Englefleld Green, Egham, Surrey TW20 0HB
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CASED
AMPLIFIERS

Polished wooden cabinet [4x 13x
9in with hinged lid containing a
sensitive (20uV) 4 valve amplifier
with tone and volume controls,
giving about 3 watts output to the
7 < 4in 3() speaker. Also included
is a non-standard single motor tape deck. Easily converted to
record player, guitar practice, baby alarm, etc. Supplied in good
working condition with circuit diagram. Mains operated. Only
£3 (£1 up to 200 miles, £1-20 over). Special cassectes, €] (25p).
Spare heads, 40p. Damaged machines from £1.50 to callers only.
Discounts on quantity. Amplifier chassis, 2 x ECC83, EL84, EZ80,
£1-65 (35p).

71b BARGAIN PARCELS

Hundreds of new components-—capacitors, resistors, switches,
crystals, pots, PC boards, etc., etc. Outstanding value, £1:65 (37p).
COMPUTER PANELS: Type E: 4 0C29, 4 ACY!9, 8 other
transistors, 35 diodes, etc., €1 (10p). Type H: 12 ASZ20+176 R’s,
C's & D’s, 60p (10p). Parcelof 12 top quality boards, inc. power
transistors, trimpots, I1C’s, etc., €2 (25p); 100 for €15 (£1); 1,000
£75 (£3); 3Ib of iower quality, €1 (25p); 7Ibs, €2 (40p); 56lbs, €12
(c.pd.). Pack of boards containing at least 500 components includ-
ing 50 transistors, 60p (I5p).

NEW COMPONENTS: 741C TO99 or 8 pin DIL, 32p; BC107-9,
8p or 14 for £1; 2N3055, 35p; 10+, 32p; 50+, 29p. OC140 25p;
OCI170 I5p; BFYI8 12p; BCY72 8p.

PANEL METERS: Clearing 200 meters from 10p each to callers
only. Oscilloscopes available, also lots of odd units for spares.
TF144G sig. gen. 85kHz-25MHz, from €12-£22. BFO No. 8 audio
oscillator S50Hz-20kHz, €10. 10x crystals, 25 assed., 75p (25p);
4pBw switches, 40p (10p); 2-8pF beehive trimmers, 5p; 3 x 24in I5A
thermocouple meters, €1 (10p); delay line unit, operating around
IMHz with 7 transistor amplifier. Short delay, 40p; long delay,
60p (10p each). IMQ) pots, Sp. 500 asstd. resistors €1 (15p); 20,000
€25 (£1); 100,000 £80 (£2); 300 asstd. capacitors £1 (25p).

Post in brackets, small parts 3p. VAT NOTINCLUDED—ADD 10%,
TO TOTAL. S.A.E. list, enquiries.

GREENWELD ELECTRONICS (PE5)

All mail to 24 Goodhart Way, West Wickham, Kent, BR4 OES.
Shop at 2| Deptford Broadway, SEB (next to old cinema). Tel.
01-6922009. Callers most welcome.

FM TUNER

NELSON-JONES
PUSH BUTTON VARICAP

Tuning now available.

Six Position variable push button unit with individual
frequency scales. Teak case and full metalwork matches
the Texan amp.

Approved parts of this outstanding design. Featuring 0-75uV
sensitivity. Mosfet front end. Ceramic I.F. strip. Triple
gang tuning. S.A.E. please for lists.

PE RONDO

We are kit stockists for this excellent
design

LIGHT EMITTING DIODES
RED only 29p each 10 4-23p
GREEN only 69p each 10+ 5%

7 SEGMENT LED DISPLAY

0-325in Characters 0-9 and nine letters. TTL, DTL
compatible, ONLY £2:46 each, p.p. 10p.

Please add 10% V.A.T. for U.K. orders.
INTEGREX LIMITED, DePT. P.E.

P.O. BOX 45, DERBY DEI ITW
Tel.: Repton (0283 89) 3580
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Which of these 161 career
opportunities could earn you £10...
£15...even £30 extraa week?

inajobyou
really enjoy

How toqualify inyour
spare time for a better job

Make yourself worth more and you’ll
carn more. Its as simple as that. There arc always plenty of people
to do the routine work — but, right now, key jobs are going begging
for lack of suitably qualified men to fill them. The basic qualification
is technical know-how. When you’ve got that, you’re in demand
- out in front.

Are you ambitious — willing to set aside about 60 minutes a
day for home study ? If youare, B.L.E.T. can give you the technical
knowledge you nced
- change your entire future
prospects.

It's easier
i MECHANICAL Radlo Servicing
than you thlnk l A.M.S.E. (Mech) O & Repairs
Make no mistake about C& G Agric. n
it — you conld do it. Most l Dive e E
people have unused ability. I Eng. Inspection [
A low-cost B.ILE.T. course Eng. I\!vt,al{[ll‘g'}; 0 X X
helps you discover this hidden T [ G E AMLM L
a
a
]

Choose from this list

Mechanics

o Inst. Motor Ind.
ability - makes learning Mainten. Eng.

A o S casi Mechamical Eng.
cnjoyable and so much casicr e .
than it usced to be. The I CIICARoERE

i § L Welding O Garage
B.I.E.T. simplificd study Management
system gets results fast.

Auto Repair

ELECTRICAL &

ELECTRONIC MAA IMIDipl.

Motor Vehicle

. We've successfully ﬁCSA%_l’EIIec‘) Mochanies
traincd thousands of men at Mechanics CONSTRUCTIONAL
home - equipped them for gt(G E}H f‘nr.' Q.MHS.E. (Civil)

iche ;o crte 2 i Elec. Inst. rchitecture
higher pay and better, more C &G Elec, Teeh, Bullding

satisfying jobs, steered them
safely through City and
Guilds examinations —
cnabled many of them to put
letters after their name.

With the help of
B.I.LE.T., you too could soon
beonyourwaytobetter things.

Computer Elect.
Elec. Maths

Butlding Drawing
Butld. Foreman
C& G Agric.
Mechanics
Carpentry & Join.
Civil & Municipal
Enginecring
Constructional
Engineering
Construction

Elec. Science
Electronic Eng.
Electrical Eng.
Install & Wiring
MANAGEMENT &
PRODUCTION
Auto. Controgl
Computer Prog.

0O0oooDooad O

Elcctronic Data Is#fl‘,fx;_’e'\
Processing Clerk of Works
ACT NOW - Estimating Geology
Inst. Cost & M Health Eng.
DISCOVER FOR YOURSELF nst. Cost & Man Hydraulics,

Accountants
Inst. Marketing
Management
Metrication

It costs no morc than a stamp Inst. of Builders

to find out how wc can help

vou. Tick the subject that
interests you. Then post the
coupon (or write). We'll send
vou an interesting 76-page book
that will open up foryoua

whole new world of opportunity
-andit’s FREE

B.LLE.T., Aldermaston Court,
Reading RG7 4PF.
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Fig. 6.3. Basic AND-OR-NOT configuration of circuit
in Fig. 6.2 showing the economy effected by WIRED
OR

LP{
A S
S'°—1_ AN Lpe

[3
Nt Q
WhenCis1 Q=F
WhenCisOQ=A
8 &
S a
20 =
$30-54
LP2 LP3

Fig. 6.4. Practical application of the AND-OR-NOT
function for steering signals

an AND-OR-NOT gate—a frequently used function to enable
two sources of digital waveforms to be selected alternately
and fed (in an inverted form) into a common line.

Fig. 6.4 shows how you can demonstrate this on the Logic
Tutor. The signal lines are A and B and digital waveforms can
be simulated with switches SI and S2; input C is the
control line that selects the line we want to appear at the
output Q. When C is | the output of gate S always wants
to stay at | but the output of gate T wants to give an
inverted form of input B. AND the output of § with that of
T and you get B. Waggle S2 and you will see the inverted
signal appear at the output but signals from Sl (line A)
will be inhibited. Make C go to 0 and the signal from A will
pass while that from B will be inhibited.

AO—
BO

Fig. 6.5. The four gates plus the WIRED OR function
in this circuit provide a well-known logic function.
What is it ?

Could you do this as economically without using the
WIRED OR function? As an exercise try and sort out the
logic of Fig. 6.5. The output of the gate configuration is

quite well known; what is it?
by M. J. Hughes

- Next month : The Half Adder.
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Do you know someone who would like
to learn about electronics? EVERYDAY
ELECTRONICS commences publication of
a new series of electronic theory, allied
to practical experiments, in the October
issue.

TEACH-IN 74

The series employs a special Tutor
Board which has been designed to be
easily constructed and yet provide a
versatile, solderless basis for experi-
mental work.

PASS ON THE GOOD NEWS

ALSO

FREE INSIDE a double sided Blue
Print/Data Chart providing construction
details of the Tutor Board plus infor-
mation on component identification,
colour codes, multipliers, abbreviations,
etc. Designed to help both the
beginner and the more experienced
constructor.

OCTOBER ISSUE ON SALE
FRIDAY, SEPTEMBER 21
ORDER YOUR COPY NOW

THE GOOD COMPANIONS

, Two magazines designed
. to complement each other
in every way—together
satisfying the needs of
everyone involved in

electronics.
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Y
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PRE-AMPLIFIERS

% a0 o

%m@u@ PART £

HRS

BY R.A.COLE

POWER AMPLIFIERS

TONE AND BALANCE

CONTROLS

IN the first part of the RONDO series we
described the subject of quadraphonics in
general, its abilities, and the various systems
available. In addition the construction of a
CBS SQ quadraphonic decoder was explained
in detail. Now we come to the power and
pre-amplifiers and tone controls.

The Rondo system shown in block diagram
Fig. 1.15 in Part | of the series uses integrated cir-
cuits extensively throughout. There are.a total of
13 in the basic system, of which eight are in
the power amplifier, tone control and pre-amplifier
stages. The balance are two in the f.m. tuner, one
in the a.m. tuner, one in the stereo multiplex decoder
and one in the CBS SQ matrix decoder. An addi-
tional four are required for the full logic enhance-
ment board.

Vv,
non inverting ~ 0
input S, ——
Vout

OPERATIONAL
AMPLIFIER

Inverting
input

«

Fig. 2.1. Simplified schematic of an operational
amplifier used in an audio application

866

Some of these integrated circuits perform specific
complex functions, whilst others are used as ‘“‘gain
blocks”. The eight used in the amplification stages
fall in this latter category and are, in fact, opera-
tional amplifiers.

The Rondo power and pre-amplifiers use opera-
tional ampliiers of the 748 series which are available
from many device manufacturers in a number of
DIL and TO packages. The Rondo PC boards are
drawn so as to accept either the 14 pin dual-in-line
package or the 8 pin dual-in-line package.

Operational amplifiers have a number of points
in their favour in amplifier design. For example,
they replace quite complex discrete voltage gain
circuits and require only a few external components
and they can operate from a balanced supply which
permits d.c. connection of some stages, thus reduc-
ing the use of electrolytic capacitors.

As they have a very high mid-band gain they
can be very accurately equalised and yet have a
good loop gain margin for reducing distortion. An
inherently high ripple rejection allows them to work
well on unregulated power supplies and reduces the
chances of Lf. instability so often found in stereo
systems due to large circulating earth currents.

High input and low output impedances simplify
the design of feedback networks and a good common
mode rejection, the ability to ignore spurious
voltages which appear at both inputs rather than
the differential signal inputs, is advantageous.

Fig. 2.1 is a simplified schematic of a typical
operational amplifier, showing the two inputs and its
application to audio amplification. The closed loop
gain is determined as follows

Vour R, + R,

Vix R

1
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.
THE DISCERNING CONSTRUCTORS CHOIGE

% A Total Quadraphonic System

Y% An advanced design AM|/FM }adio % Complete loudspeaker enclosure design

% Flexible modular design allows individual to be incorporated in existing equipment

% Switching facilities and modules for SQ, QS(RM) and CD4 systems

THE PRE-AMPLIFIERS A 10«F tantalum capacitor C11 is used at the

Two 748 operational amplifiers are used, one for output of the tone control stage before the master
each channel of the basic stereo system, one channel volume control. As the output voltage of the i.c.
of which is shown in Fig. 2.3. The 748 (IC1) ampli-  depends upon the input offset voltage, it can be of
fies the incoming signal to around 100mYV, whilst
providing equalisations for the appropriate input
signal.

There are four inputs selected by the selector
switch bank. i

The “Gram™ input is compensated for RIAA $5F
disc characteristic, see Fig. 2.2, and requires an E
input of 3mV for full output. The compensation is o
carried out by the network R7, R9, C6, C7. +10/ RIAA OBTAINED

The other three inputs have a linear response, the
gain of which is set by RS.

It will be noted that R7, which is in fact part
of the RIAA network, is permanently in circuit.
This is to reduce the switching transient caused by
open-circuiting the feedback loop when using push- 5
button switches. These switches are break-before- dB
make types and if this precaution is not observed a
momentary, but startling, screech will ensue. R7 and
R8 are in parallel for all linear response inputs but _5
as R7 is very large in comparison with R8 the
resultant value is virtually the same as R8.

An output from the i.c. is taken via a 022uF
capacitor from each channel to provide an isolated
signal (prior to volume and tone controls) for tape
recording.

TONE CONTROL, VOLUME'AND BALANCING -

The tone controls, also shown in Fig. 2.3, are of
the standard Baxandall type. The 748 integrated cir-  -20 R
cuit IC2 provides the necessary loop gain require- 00 FRE&SENCY
ments. There is only small interaction between the
bass and treble controls and R12, R15 and R11, R14 Fig. 2.2. Graphic representation of the playback
provide the end stops for bass and treble controls response obtained for RIAA correction in disc play-
respectively and limit their range (see Fig. 2.4). back and the filter network used
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Q/P FOR RECORDER

VR1100kNL LIN. TREBLE

VR2 100K LIN.
BASS

INPUT

PRE-AMPLIFIER

¥ see text
RH = Right Hand Channel

—— e —— - «— - LEFT HAND CHANNEL- =— - —— « —

»
%

WAL TP P B b, S

— e = et o = @ RIGHT HAND CHANNEL AS ABOVE ==+ —=— - ——

Fig. 2.3. Circuit diagram showing one channel of
pre-amplifier, tone and volume controls. The arrange-
ment for four-channel quadraphonic decoding and
the subsequent signal feed to the four power ampli-
fiers is also shown. (Numbers in brackets refer to
14-pin i.c.)
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Fig. 2.4. Overall response of each tone control circuit
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either polarity. The tantalum capacitor can withstand
the maximum reverse polarity likely to be reached
at any setting of the controls.

Fig. 2.5d shows a lkHz square wave response
of the pre-amplifier combined with the tone control
stage with controls set level.

Signals have been processed as stereo signals up
to the output from the master volume control. The
signals are now passed through the quadraphonic
decoder and are henceforth four channel signals;
these pass, via 022uF capacitors Cl12 to C15,
through the four balance controls VR4-VR7 to the
power amplifiers.

The balance controls provide total control over
the level of each of the four channels and each can
be faded to zero independently. This is considered
to be superior to the normal left-right and front-
back balance controls as fully independent control
of each channel is far more flexible and fine control
of low level listening can be obtained using the full
swing of the master volume control VR3.
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(a) 1kHz sine wave output at
21W, illustrating the onset of
clipping

(d) 1kHz square wave at out-
put of pre-amplifier and tone
controls at 100mV with tone
controls in mechanically
“level' position

Fig. 2.5. Oscilloscope photographs showing a variety
of output responses for different operating conditions

POWER AMPLIFIER

The overall voltage gain of the power amplifier,

the circuit of which is shown in Fig. 2.6, is defined
R17 + R20

by the ratio of and is about 40dB. The

(b) A 1kHz square wave at
12W into an 8 ohm load

(e) A 10kHz square wave at
12W into an 8 ohm load

(c) As (b) but with 2uF in
parallel with load

(f) As (d) but with 2uF in
parallel with load

reactance of C16 reduces the gain to unity at d.c.
giving a final d.c. offset at the output of a few
millivolts.

Normal loudspeakers, and those with inductive
loads, e.g. crossover networks, can be coupled direct
to the output stages without the use of output
capacitors. Electrostatic loudspeakers can also be
coupled direct.

Fig. 2.5b, c¢. e, and T show square wave
responses at lkHz and 10kHz with and without

R17 capacitive loads.
+15v +25V
MJE 2955
Lp (FROM FIG 23} (5)4
(wz]
R26 22001
R29 > 051
FS2
]
2A
SPEAKER
R30_>0-50
Q
R27 2200
c1é¥isee TExT)  R22 R28 150 11 MJE 3055
LTwn,
250
R20
82k C19 mm OF
R17
68011
R31 > 100
c16 :l__,wo,n:
7

Fig. 2.6. Circuit diagram of the power amplifier (numbers in brackets refer to 14-pin device). Note that only
one channel of a stereo pairis shown. There are four of these circuits mounted two to a board
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Fig. 2.7. Total harmonic distortion of power, tone,
and pre-amplifier combination against power (log
scale)
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Fig. 2.8. Frequency response of the system at 1W into
8 ohms

48
[
-5
-10 H
—15
10 100 1k 10k 100k

Frequency Hz

Fig. 2.9. The rated power. bandwidth at 20W into
8 ohms

Although the open loop gain of the 748 i.c. op-amp
is typically around 95dB, a stable closed-loop gain
of some 20dB is utilised to give low harmonic dis-
tortion, see Fig. 2.7, and intermodulation products.
It is therefore necessary to provide additional gain
elsewhere.

This is achieved by use of a modified Darlington
output stage in which resistors R26, R23 and R27,
R24 apply attenuation of the feedback path in the
Darlington pairs TR2, TR4 and TR3, TRS, giving a
voltage gain of 20dB. The drivers TR2 and TR3 are
fed by a phase splitter TR1 which also controls the
bias conditions.

QUIESCENT CURRENT

The quiescent current in the output stage, around
20mA, is controlled by the network R19 and VRS.
VRS is in the base-collector half and is preset for
the correct quiescent current. Placing the preset in
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this half of the network ensures that if the preset
goes open circuit (the most common fault) the
quiescent current in the output stages drops to a
minimum and not, as so often happens, to a damag-
ing maximum,

TR1 and TR2 are placed in contact with each
other to provide a thermal path which enables the
biasing to “track™ easily so that, after prolonged full
output, the quiescent current falls back to near nor-
mal in a much shorter time.

Two power amplifier channels are provided on
each circuit board with a common heat sink. As
much lower power is transmitted to the back
channels from many quadraphonic recordings, one
front and one back channel are routed to each
board to balance the heat dissipation.

Fig. 2.8 shows the overall frequency response
of the power amplifiers at 1W output into 8 ohms.

Fig. 2.9. The rated power bandwidth graph
shows that, at full output, the frequency response
is virtually the same as at lower outputs.

DISTORTION

Reference back to Fig. 2.7 shows the small
increase in harmonic distortion at low outputs.
When drawn on a linear power scale (a very com-
mon way) this rise is masked and power outputs of
50mW or so are conveniently ignored.

Fig. 2.5a shows the sine waveform at 1kHz
just at the onset of clipping (21W into 8 ohms), the
condition being indicated by the bright-up at the
crest of the waveform.

CONSTRUCTION DETAILS
Pre-amplifiers

Figs. 2.10a and b show the layout of the pre-
amplifier board copper and components. Assembly
follows normal practice. A space of i%in is left
between the plastic switch bodies and the board to
prevent capillary action drawing the solder up into
the switch mechanism.

Tone, Volume and Balance Controls

Figs. 2.11a and b show the layout of this
board. The slider controls should be soldered into
the board after all other components have been
assembled and soldered.

When the slider controls are mounted care should
be taken to ensure that they are well seated onto
the board surface so that the wiper levers are all
parallel.

Power Amplifiers

Figs. 2.12a and b show the layout of one of
the stereo power amplifier boards. As mentioned
earlier there is a common heat sink for the two
amplifiers on each board.

The Motorola devices are supplied with a com-
pression washer which should be tightened by the
screw until the washer just deforms.

The Texas devices are supplied with a stepped
insulating bush which should be inserted between
the head of the screw and the fixing hole in the
metal tab. The smaller mica insulating washer should
have a thin smear of silicone grease applied to both
sides to improve thermal conductivity between tran-
sistor and heat sink,
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COMPONENTS . . .

PRE-AMPLIFIER
Resistors
R1, R1017 Input matching (2 off)

R2, R102 [ resistors, to be (2 off)
R3, R103 [ discussed in (2 off)
future article
R4, R104  47kQ2 (2 off)
R5, R105 1kQ (2 off)
R6, R106 100k} (2 off)
R7, R107 270kQ2 (2 off)
R8, R108 1-2kQ (2 off)
R9, R109 22kQ (2 off)
All + 5% +W Hi-Stab carbon film
Capacitors
C1, C101 100uF 3V tantalum
(2 off)
Cc2 0-1uF polyester (1 off)
C3, C103 10pF 30V polystyrene
2 off)
C4 0-1uF polyester (1 off)

C5, C105 0-22uF polyester (2 off)

C6, C106 3900pF 30V poly-
styrene (2 off)

C7, C107 0-01uF polyester (2 off)

Integrated Circuits
1C1, 1IC101  ML748, 748 or
SN72748P (2 off)

Switch
S1 4-pole 4-way Special (Lipar
|sostat) selector switch—
Sonax Electronics

Miscellaneous
Printed circuit board, link wire
and connecting wires

Fig. 2.10. Component layout and
printed circuit master (full size)
for the pre-amptlifier board

PRE-AMPLIFIER MODULE
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/ TONE, BALANCE AND VOLUME CONTROL MODULE

Input from
15V Pre Amplifier
F 1 = i
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COMPONENTS . . .

TONE AND VOLUME CONTROLS

Resistors
R10, R110 1.8kQ R14, R114 3-3kQ
R11, R111  3-3kQ R15, R115 10kQ
R12, R112 10kQ R16, R116 22k

R13, R113 15kQ
All 5% +W Hi-Stab carbon film (2 off each required)

Capacitors
C8, C108  1500pF 30V polystyrene (2 off)
C9, C109  0-068uF polyester (2 off)

C10, C110 10pF 30V polystyrene (2 off)
C11, C111 10uF 16V bead tantalum (2 off)

C12-C15 0-22uF polyester (4 off)
Potentiometers
VR1/101 100k lin. (1 off)
VR2/102 100k lin. 2-gang (Alps) (1 off)
Sonax Electronics
VR3/103 10k log. (1 off)
VR4-VR7 10kQ log. (Alps) (4 off)

e

To Quad Integrated Circuits

Decoders 1C2,1C102 ML748, u748 or SN2748P (2 off)
e

Miscellaneous
Printed circuit board, connecting wires

Fig. 2.11. Component layout and printed circuit master
(full size) for the tone control and balance board. A
photograph of a prototype board is also shown

> /
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Fig. 2.12. Component layout and printed circuit master (full size) of one of the two power amplifier boards.
Components on the right are similar to the left channel
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2 Holes ‘A" 6BA clear
4 Holes '8’ to be made to
sujt powertransistors
on Component Board

Matericl:16 SWG Aluminium
All dimensions in mm

Fig. 2.13. Details of one of the heat sinks for the power
amplifiers. A photograph of the amplifier board is
shown opposite with a heat sink in position ready for
marking for drilling

Fig. 2.13 shows the dimensions and form of
the heat sink. Reference to the layout drawing Fig.
2.12 shows two links (dotted lines) on the copper
side. R31 (10 ohm) and C19 (0-01xF) are also fitted
on the copper side. These last components are high
frequency compensation networks provided to ensure
stable performance into difficult loads.

COMPONENTS . . .

POWER AMPLIFIERS
(two boards required, two amps per board)

Resistors
R17 6802 R25 150Q
R18 100Q R26 220Q
R19 470Q R27 220
R20 82k R28 150Q
R21 4-7kQ) R29 0-5Q1 2 W wirewound or
R22 4-7kQ2 R30 0:5Q metal film
R23 22Q R31 10Q
R24 220Q)
All 5% +W Hi-Stab carbon film {4 off each required)

Poteniometer
VR8 470Q Skeleton preset (Piher) Sonax (4 off)

Capacitors
C16 100uF 3V bead tantaium
C17 10pF 30V polystyrene
C18 see text
C19 0-1uF polyester
Four of each capacitor required

Integrated Circuits
IC3 ML748, 1748 or SNT2748P (4 off)

Transistors
TR1, TR2, BC182LB (8 off) TR3 BC212LB (4 off)
TR4 MJE 2955 (4 offy TRS5 MJE 3055 (4 off)

Miscellaneous
FS2 2A Fuseholder and fuse (4 off)
Printed circuit boards (2 off), connecting and link
wires, set of mica washers for power transistors
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C18 can be either 37pF or 68pF. A greater rate
of roll off in frequency response is obtained by use
of the 69pF, which in some circumstances can help
reduce r.f. breakthrough. This is rather rare, but
some constructors close te transmitters, or sources
of r.f. interference, may experience this trouble.

Next month: Fower supply and mechanical details
and wiring

An almost comgleted pre-amplifier board
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PART 1:
PHASE LOCKED
LOOP PRINGIPLES

AND DEFINITIONS

PHASE

LGCKED LGDPS

BY J.B.DANCE wmsc.

URING the past two or three years a type of cir-
D cuit known as the phase locked loop has
aroused enormous interest in a number of fields,
especially in that of radio receiver design. These
articles will provide readers with a simple explana-
tion of the operation of phase locked loops, their
advantages and limitations, together with some of
their practical applications.

The phase locked loop offers certain advantages
over the other types of detector used in radio
receivers, It can also be employed in a wide variety
of other applications such as in frequency synthe-
sisers, in frequency shift keying demodulators, in
f.m. generators, in tape recorder flutter meters, for
electric motor speed control, etc.

SINGLE INTEGRATED CIRCUITS

The principles of the phase locked loop have
been known for many years (an account of the syn-
chronous reception of radio signals was published
as long ago as 1932). However, the circuits are so
complex that it has not been very economical to
construct them with discrete components. In the
past three years, however, complete phase locked
loops have become available as single integrated
circuits. Their potential possibilities have stimulated
great interest especially in radio receiver circuitry.

Currently available phase locked loops can replace
nearly all of a receiver intermediate frequency strip
(including the detector) with a single integrated cir-
cuit. The frequency of operation is set by a single
component connected to the integrated circuit, whilst
another component can be used to control the
selectivity.

THE PHASE LOCKED LOOP

The phase locked loop contains an electronically
controlled oscillator which can be synchronised with
an incoming signal.

The basic operation of the phase locked loop
may be illustrated by the block diagram of Fig. 1.1.

In subsequent parts we shall see that this basic
system can be employed as a demodulator for f.m.
signals, and with some additional stages, it can be
employed to demodulate a.m. signals.
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FREE-RUNNING FREQUENCY

If no input signal is fed to the phase locked loop
of Fig. 1.1, the voltage controlled oscillator operates
at a frequency known as the “free-running”™ or
“centre” frequency. This frequency can be controlled
by changing the value of certain components external
to the integrated circuit phase locked loop.

In the free-running condition, the phase detector
provides no output signal (or error signal). There
is therefore no control voltage fed to the voltage
controlled oscillator.

If an input signal is now applied to the system
of Fig. 1.1, the phase detector will compare the phase
of the input signal with that of the signal generated
by the voltage controlled oscillator. The error volt-
age at the output of the phase detector is dependent
on the phase difference between the two signals. It
may be either positive or negative. according to
which of the signals is leading or lagging the other
in phase.

The error signal is passed through a low-pass filter,
after which it is amplified to produce the signal
which is used to control the frequency of the
oscillator. The control voltage alters the frequency
of the voltage controlled oscillator and can make it
approach the frequency of the input signal. If the
input frequency is close enough to the free-running
frequency of the voltage controlled oscillator, the
latter will become locked to the input frequency.

PHASE DIFFERENCE

When the phase locked loop is “in lock™, the volt-
age controlled oscillator frequency is identical with
that of the input signal, but in general there is a

Error

Signal Qutput
Input PHASE LOW-PASS
Signal DETECTOR FILTER AMPLIFIER
CON‘{'RLOH% gLontrol Yoltage
. OSCILLATOR

Fig. 1.1. Basic block diagram of a phase locked
loop
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certain finite phase difference between the signals.
This phase difference must be present in order to
generate the error voltage which is required to
change the voltage controlled oscillator frequency
from its free-running value to the input signal
frequency.

FEEDBACK SYSTEM

The feedback system employed in a phase locked
loop enables the frequency of the voltage controlled
oscillator to change automatically as the input fre-
quency changes. A slight change in the input fre-
quency will result in a phase change between the
input signal and the signal from the voltage con-
trolled oscillator. The error signal produced by the
phase detector will automatically adjust itself so that
the voltage controlled oscillator frequency is kept the
same as the input frequency.

PHASE COMPARATOR

It is instructive to note that the phase comparator
is essentially a multiplier circuit which acts like a
frequency changer. It operates on the input and
voltage controlled oscillator signals so as to generate
the sum and difference of these frequencies.

The sum frequency is unable to pass through the
low-pass filter of Fig. 1.1. However, when the loop
is locked the difference frequency is zero (since the
two frequencies being fed to the phase comparator
are the same) and a d.c. voltage is produced which
can pass through the low-pass filter and keeps the
loop locked.

If the input frequency is changing with time (as
in an f.m. signal), the error signal will contain some
frequencies which are much lower than the input
frequency. The low-pass filter may transmit these
frequencies almost unattenuated, in which case the
voltage controlled oscillator will track the input
frequency and the loop will remain locked.

Most phase detectors are also sensitive to the
amplitude of the signals.

LOCK RANGE

The lock range of a phase locked loop is the range
of input frequencies over which the loop remains
locked to the input signal. The lock range is also
-known as the tracking range.

The term “hold-in” range is sometimes used to
denote the maximum allowable difference between
the centre frequency and the signal frequency at
which the loop just remains locked. It is one half
of the lock range, since the latter extends on each
side of the centre frequency.

In a loop which is locked to the input frequency,
the error voltage is of zero frequency and will there-
fore always be transmitted by the low-pass filter.
The lock range is therefore not affected by the
characteristics of this filter.

The lock range is limited by the maximum value
of the control voltage which can be generated in the
loop and thus the corresponding frequency of the
voltage controlled oscillator.

The lock range can be many times the bandwidth
of the signals accepted by the loop. This means that
if the frequency of the input signal varies somewhat,
the voltage controlled oscillator frequency will follow
it, but at all times the bandwidth will be narrow so
that the amount of noise is small. Effectively this
means that the tuning of the receiver is automatically
corrected as the input frequency changes.
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Control
Voltage

@ Signal Frequency

(Increasing)

Lock Range

ncy

Centre Frequenc

Capture Range

Signal Frequency
(Decreasing)

Control
Voltage
(b)

Fig. 1.2(a). As frequency is increased the loop
locks at point A, passes through the centre
frequency at B, and goes out of lock at C

Fig. 1.2(b). With decreasing frequency the loop
locks at D, and unlocks at F

CAPTURE. RANGE

The capture range is the range of input signal
frequencies which can cause the loop to become
locked. The capture range is generally smaller than
the lock range. In other words, if a signal near to
one of the ends of the lock range is applied to an
unlocked loop, it will not bring the loop into lock.
However, a loop to which this signal is being fed
will remain in lock.

The capture range never exceeds the lock range.
It is a measure of how close the input signal fre-
quency must be to the centre frequency of the loop
for locking to take place.

If the signal frequency in Fig. 1.2(a) is slowly
increased, the loop will suddenly become locked at
point A which is the edge of the capture range. As
the frequency is increased further, the control volt-
age applied to the voltage controlled oscillator
decreases linearly with frequency and passes through
a value of zero at the free-running frequency, B.
The loop remains in lock until the frequency reaches
point C, the edge of the lock range. The control
voltage returns to zero when the system comes out
of lock.

If the frequency is now reduced, one obtains the
characteristic illustrated by Fig. 2(b). The loop does
not come into lock until point D is reached, the
edge of the capture range. The centre frequency,
point E. is reached when the control voltage is zero
and the loop finally comes out of lock at point F.

THE CAPTURE PROCESS

The mechanism of the capture process may be
examined by first considering a loop which is not
yet locked to the input frequency. The phase
detector produces sum and difference frequencies
of the two signals being fed to it, but both of these
frequencies are so high that they cannot pass through
the low-pass filter. The voltage controlled oscillator
therefore continues to operate at its free-running
frequency.

If the signal frequency now approaches the
free-running frequency, the difference frequency
decreases until it falls within the pass band of the
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low-pass filter. The part of the difference frequency
voltage which passes through the low-pass filter
causes the voltage controlled oscillator frequency to
move towards the input signal frequency. This
reduces the difference frequency further so that it
is transmitted more easily through the low-pass filter
and exercises a greater effect on the oscillator.

The mechanism is essentially one of positive feed-
back. It has the effect of causing the voltage con-
trolled oscillator frequency to suddenly become the
same as that of the input signal.

Capture occurs when the difference frequency
between the input and the voltage controlled oscil-
lator signals can pass through the low-pass filter
without being attenuated so much that it cannot
produce an adequate control voltage. The capture
range is therefore determined mainly by the maxi-
mum frequency which can pass through the low-
pass “filter.

The capture etfect determines the selectivity of
the phase locked loop circuit. Thus selectivity is
determined by the characteristic of the low-pass filter.

Free=running
Control Voltage

Locked
Control Voltage

Free=runnin

Fig. 1.3. Diagram showing transient locking
characteristic

THE LOCKING TRANSIENT

When the voltage controlled oscillator is free-run-
ning and as the loop approaches lock, the output
from the phase detector contains a sinusoidal
frequency equal to the difference frequency between
the two signals. When the input frequency moves to
a point within the capture range of the loop, the
difference frequency is fed through the low-pass filter
to the voltage controlled oscillator.

This oscillator frequency is modulated for a
moment by the difference frequency and the latter
will therefore vary with time. Once locking has
occurred. the output from the phase comparator is
of zero frequency.

The control voltage thus changes from the con-
stant zero voltage in the unlocked state through an
oscillating signal containing the difference frequency
to 4 non-zero constant voltage when the loop is
locked to the input frequency.

In the intermediate state during the capture pro-
cess. the control voltages consists of a non-sinusoidal
asymmetrical waveform containing a steady (or d.c.)
component, as shown in Fig. 1.3.

The steady component causes the voltage con-
trolled oscillator frequency to move towards the
signal frequency. The difference frequency com-
ponent in the control voltage gradually increases
during the capture transient, as shown by the increas-
ing width of the peaks in Fig. 1.3.
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PULL-IN TIME

The pull-in time of a phase locked loop is the
time taken for the loop to become locked to the
input frequency. In some systems the pull-in time
can be very short—even less than the time for one
oscillation of the difference frequency; in this case
lock can be established without any oscillations in
the frequency of the voltage controlled oscillator
occurring.

The pull-in time depends on the difference
between the initial free-running frequency and the
signal frequency, the bandwidth of the low-pass filter
and the overall gain around the loop. In general
locking »will take place more rapidly when the
frequency of operation is relatively high, since a
given number of cycles of the waveforms occur
in a shorter time.

One might expect that locking would be instan-
taneous when the input frequency is exactly equal
to the free-running frequency. This is not necessarily
true. however, since although the frequencies are the
same, the phases of the waveforms may be different
and it is the phase differences which are detected.

Fig. 1.4. The simplest low-pass filter circuit

THE LOW-PASS FILTER

The low-pass filter is often extremely simple —
merely a resistor and capacitor, as shown in Fig. 1.4,
however, it has a very profound effect on the per-
formance of the phase locked loop.

We have already seen how the characteristics of
the low-pass filter can control the capture range.
This filter also increases the pull-in time, since a
rapid change of the output voltage from the phase
comparator will produce a slower change in the
output from the filter.

The use of the low-pass filter improves the noise
rejection characteristics of the phase locked loop.
If an interfering noise signal reaches the input of
the phase comparator, the output will change almost
instantaneously. However, the low-pass filter will
delay any change in the oscillator frequency. The
filter therefore acts as a short term memory which
keeps the voltage controlled oscillator locked to the
input frequency during a short noise pulse. Simi-
larly, the loop remains locked during a short period
when fading of the signal occurs.

SELECTIVITY

The selectivity of the whole phase locked loop
is controlled by the characteristics of the low-pass
filter. Although the low-pass filter operates at a
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relatively low frequency, its characteristics are effec-
tively imposed on the high freauency response of the
phase locked loop. A simpie low-pass filter can pro-
vide selectivity which is eauivalent to that of a con-
ventional superheterodyne receiver containing six
tuned circuits at the intermediate frequency.

Phase locked loops are especially useful for receiv-
ing radio signals which are “buried™” in noise. Their
pass band can be made almost ideal for this purpose.

If the bandwidth of the low-pass filter is sufficiently
narrow, the signal-to-noise ratio at the output of the
voltage controlled oscillator can be considerably
better than that at the input. The use of a low-pass
filter with a large time constant will provide greater
noise rejection and immunity to a momentary loss
of the input signal, but it does result in a lower
tracking rate, a reduced capture range and a longer
pull-in time.

The low-pass filter fimits the rate at which the
voltage controlled oscillator can track the input sig-
nal. If the frequency of the latter changes at a
greater rate than the maximum rate for the loop
used, the loop will not remain locked. Capture will
not occur at the new input frequency if this is out-
side the capture range. A low-pass filter with a
relatively high cut off frequency will produce a
higher tracking rate, but the ability of the loop to
reject short term noise will be reduced.

THE INPUT LEVEL

If the input signal is relatively large. its amplitude
will be limited either in the phase locked loop or in
the preceding circuits. The capture range and the
lock range are then independent of the signal
amplitude.

Although a phase locked loop can act as its own
limiter, greater freedom from noise and from
spurjous signals can be obtained when the input level
is below the threshold at which limiting occurs.
When the amplitude is high enough to drive the
system outside the limit for linear operation, there
are more cross modulation signals formed. How-
ever, higher input levels do result on a reduced pull-
in time.

Next month: f.m. and a.m. demodulation
techniques will be described.

PRACTICAL ELECTRONICS

@ INDEX
An index for volume 8 (January 1972 to
December 1972) is now available price I1p
inclusive of postage.

@ BINDERS
Easi-binders with a special pocket for

storing blueprints and data sheets, etc., are
available price £1.10p inclusive of postage.
State required volume, e.g., Vol. I, 2, 6.

Orders for Binders and Indexes should be
addressed to the Post Sales Department, IPC
Magazines Ltd., Carlton House, 66 Gt. Queen
Street, London, W.C.2.
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POINTS ARISING

WIDE RANGE PULSE GENERATOR (June 1973)

Capacitor C1 shouid be positioned in the circuit
adjacent the contact of S1 and not, as shown in Fig. 2,
in the direct connection from pins 2 and 3 to C2. [t
is shown correctly in the wiring diagram of Fig. 3.

THE 555 TIMER IC (June 1973)

It has been pointed out by a reader that any con-
structor attempting to use this chip to construct a
1:1 mark-space ratio monostable as described on pages
486 and 515 may run the risk of damaging TR1 because
of a reduction of RA below a suggested value of 1
kilohm. The manufacturers have, in fact, not con-
sidered taking the resistance value below 1 kilohm.

AUDIO COMPRESSOR (August 1973)

In the base diagram of the 2N3708 transistor in Fig. 2
the base and emitter leads are shown transposed.
Copper strip should be broken at F12. Resistor R13
should go to K29 not J29.

LIGHTING CONTROL UNIT (July 1973)

Page 612, the end of the fourth paragraph under the
side heading "THE THYRISTOR" should read ‘', so
that the voltage applied to the load looks like Fig. 2 (c)
not 3 (c)."" Also, at the end of the section headed
“TESTING" Fig. 4 should read Fig. 3.

PHASING UNIT (September 1973)

Changing the 10kQ linear dual-gang potentiometer
VR2 for alogarithmic type will enhance the performance
of the unit.

P.E. SOUND SYNTHESISER (March 1973)
POWER SUPPLY REGULATORS

It should be noted that the maximum input voltage for
the voltage regulator uA7815 should not exceed 36V.
Thus if the 30V Rec. Transformer by R. S. Components
is being used in the power supply it is necessary to
connect the 25V windings instead of the 30V windings
given in March P.E.

Constructors using alternative 30V transformers
should protect the regulator by means of an 82V 10W
Zener diode connected between the bridge and Ci1
positive (cathode to the diode bridge). The Zener
should be mounted on a heatsink, (2in X 2in 14 s.w.g.
aluminium would suffice), which can be bolted to the
power supply subframe lip above the transformer.

It will be necessary to insulate the heatsink from the
subframe and separate heatsinks should be used for
each Zener. The Z3B series of Zeners by Semitron
would be suitable for use in the suggested circuit.

550 VOLT MEGOHMMETER (August 1973)

The function of VR2 was omitted. It should be
adjusted so that the meter reads full scale with the
leads shorted.

SOUND SYNTHESISER LECTURE

Our author Mr. G. D. Shaw will present a lecture-
demonstration at the coming International Audio
Festival and Fair, Olympia, London.

The lecture will be given at 2 p.m. on Tuesday,
October 23, 1973.
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The Cambridge — new from
Sinclair

The Cambridge is a

new electronic

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

|t offers the powerto
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you cansavea
further £5-50!

Truly pocket-sized

With all its calculating
capability, the Cambridge
still measures just

41" x 2" x 1&". That means
you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied —all you
need provide is a soldering iron
and a pair of cutters. Complete
step-by-step instructions are

queries or problems.
The cost? Just£27-45!

calculator value on the market.
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The Sinclair Cambridge...
no other calculatoris so powerful
and so compact.

Complete kit-£24-95! .....

provided, and our service department
will back you throughout if you've any

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 —so you're
saving £5-50 ! Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it's still far and away the best

Features of the Sinclair
Cambridge
#Uniquely handy package.
41" x2"x+5", weight 31 oz.
¥Standard keyboard. Ali you
needforcomplex calculations.

% Clear-last-entry feature.

¥ Fully-floating decimal point.

*Algebraiciogic.

¥-Four operators (+, —. x, —).
with constant on all four.

¥ Constant acts as last entry
in a calculation.
¥ Constant and algebraic
logic combinetoactasa
limited memory, allowing
complex calculationsona
calculator costingless
than £30.

*Calculatesto 8
significant digits, with
exponentrange from
102°t0 107,

% Clear, bright 8-digit
display.
%Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)

W%%MYQ _‘
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A complete kit!

The kit comes to you packaged in a
heavy-duty polystyrene container. It

contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents:

1. Coll.

2. Large-scale integrated circuit.
3. Interface chip.

4. Thick-film resistor pack.

5. Case mouldings, with buttons,

window and light-up display in

position.

6. Printed circuitboard.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This vaiuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic —forshopping,
conversions, percentages, accounting,
tallying, and so on —then you'll get more
than your money’s worth.

Butif you wantto get even more out of it,
you can go one step further and iearn
how to unlock the full potential of this
piece of eiectronic technology.

T 1
neE®
@@\ew@

N ®E
) E

How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. Inits fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations like :

Logs Sines Cosines
Tangents Reciprocals nthroots
Currency  Compound

conversion interest

and many others . ..

|— g | — ||

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire
Reg.no:699483 England

VAT Reg. no: 213 8170 88
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Why only Sinclair can make you this offer
Thereason’s simple : only Sinclair— Europe’s largest electronic calculator
manufacturer —have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatinitself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one,and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

Itseemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit!

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we’llrefund your money without question. Ali parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculator forone year.

Simply fill in the preferential order form below and slipitin the post today.

Price in kit form: £24-95 4+ £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3:00 VAT. (Total: £32-95)

r—-————-———-———————
PE1073
I To: Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire, PE17 4HJ .

Please send me Name

[Ja Sinclair Cambridge calculator kit at
£24-95 + £2-50 VAT (Total: £27-45)

[ a Sinclair Cambridge calculator ready
built at £29-95 4 £3-00 VAT Address
(Total: £32-95) -

*| enclose cheque for £ , made
outto Sinclair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Accountnumber

PLEASE PRINT

*Detete asrequired.

r

- -+ . 1 3 ¢ ¢ 1 ' ! -~ 1 [ 1 ] 1 ]|
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PE Sound Synthesiser 9

UOLTAGE (ONTROLLED &
DIFFERENTIAL AMPLIFIERS

By G.D.SHAW
HIs part describes the construction and operation

T of the Voltage Centrolled Amplifiers, the
Differential Amplifier and finalises the interconnec-
tion details outlined in Part 1 of the series.

OUTPUT AMPLIFIERS

The heart of each of the Voltage Controlled
Amplifiers is the Motorola MFC6040 electronic
attenuator which was described in Part 7 of the
series and which, by means of an externally derived
voltage. enables the input signal to be attenuated by
77dB or amplified by 13dB.

Two Output Amplifiers are employed, each having
two stages, and arranged to be operated in parallel
with cross-coupling between the final stages by means
of panning controls. The general arrangement is
shown in block form in Fig. 9.1. The first stage
consists of a two input resistive mixer at the front
end of the MFC6040 which has, for each channel,
a separate control amplifier. Output from the first
stage is led to a pan-pot which can route the signal
to either of the output stages direct or to both
channels at a range of intermediate levels.

Fig. 9.2 shows the theoretical circuit of the left
channel Output Amplifier in which IC1 provides the
variable gain input mixer, 1C2/TR1 the control
amplifier and 1C3 the final output stage. The right
channel is identical in design except that the ‘a’ side
of the pan-pot is coupled to IC3 of the left channel
instead of direct to the right channel output stage.
This is so that clockwise rotation of the pan-pots
will route signals to the right channel and anticlock-
wise rotation to the left.

PAN-POTS
The pan-pots themselves are designed to allow
" the smoothest possible transition when swinging the
signal from one channel to the other and in such a
way that equal increments of rotation of the
pot give approximately equal incremental changes in
the level of the signal.

The pots consist of two tracks ganged together
and wired back-to-back so that as the output of one
track increases the output of the other decreases by
a similar amount. The ideal arrangement is when one
of the tracks follows a logarithmic law with the other
being anti-logarithmic. Unfortunately the manufac-
ture of accurately matched tracks of this type is
difficult and purpose built pots having the desired
characteristics are not easily available and generally
expensive.
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The pan-pots in the Synthesiser represent a com-
promise in that they utilise linear tracks which, for
most practical purposes, are made logarithmic in
action by the addition of a relatively low value load
resistor (R11 and R12 in Fig. 9.2).

PRACTICAL PROBLEMS

On completion of the module and having checked
that each channel’s performance characteristics are
similar for a given input signal the following proce-
dure should be adopted for determining the elec-
trical centre of rotation of the pan-pots. Set both
pots to approximately the mid-point of rotation and
apply a signal of about 250mV to the input of one
channel only. The remaining inputs should be
grounded.

With the gain on the appropriate channel turned
full up monitor the output stages of both amplifiers
and adjust the appropriate pan-pot until the output
signals are exactly equal. With a well matched pot
the electrical centre should be quite close to the

7 sy
INPUT STAGE A oUTRUT ]
V.CA. o s%: - —°
L Rﬁ'& B
- CONTROL
AMPLIFIER
PAN
CONTROL
© AMPLIFIER
o :
INPUT STAGE _ outeur
NEA T ¢ st [ °
5 FUE *i{,?w‘g‘ »g&g P

Fig. 9.1. General arrangement of voltage controlled
Output Amplifiers
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I CONTROL AMPLIFIER [
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From Envelope
777  Shaper

COMPONENTS . . .
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Fig. 9.2. Output Amplifier for left channel, right channel is identical. Note that if the Envelope Shaper is
_not connected by prewired link or if auto-programming of gain is not required JK2 must carry a grounded
jack plug in order that full range of attenuation gain is achieved
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OUTPUT AMPLIFIERS (Leftandright channels)

Resistors

R1-R2 10k Q (4 off)
R3 39k Q (2 off) 5
R4-R6 10k Q (6 off)
R7 6-8k €2 (2 off)
R8 47k Q (2 off)
R9 10k Q (2 off) o
R10 390 Q2 (2 off)

R11-R12 22k Q (4 off)
R13-R14 33k Q (4 off) s
All 5% + watt carbon

Capacitors
C1-C2 4-7uF tantalum 35V (4 off)
C3 620pF (2 off)
C4 4uF elect. 18V (2 off)
C5 4.7uF tantalum 35V (2 off)

Potentiometers
VR1 5k Q midget linear carbon (2 off)
VR2 100k Q ganged midget linear carbon (2 off)
VR3 10k Q midget linear carbon (2 off)

Integrated Circuits
IC1 MFC 6040 (2 off)
1C2-1C3 741C (4 off) 34
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Transistors
TR1 BC209C (2 off)

Sockets
JK1, JK2 3:5mm jack sockets (4 off)

shown

LEFT CHANNEL

SK1-SK2 2mm miniature sockets (4 off) Fig. 9.3. Component layout for Qutput Amplifiers.
As both channels are identical only the left hand is

RIGHT
CHANNEL
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mechanical centre. If there is more than say 10 to
15 per cent rotation between the two points it may
be worth considering the empirical adjustment of
one of the loading resistors in order to obtain a
better balance or, alternatively, replacing the pot.
Both channels should be checked out in a similar
manner and the electrical centres, when satisfactorily
determined, marked on the front panel for reference.

CONTROL AMPLIFIER

In Part 7 of this series the action of the MFC6040
was described and it was shown that the full range
of attenuation/gain could be obtained by varying
the control voltage applied to pin 2 of the device.

Maximum attenuation is associated with a control

of +6V whilst maximum gain is obtained when the
control falls to +3-5V.

As in the Reverberation Amplifier the control
voltages are supplied by a separate amplifier, IC2 in
this case, which is operating in the differential mode.
Signals normally arrive at the control amplifier, via
RS, from the envelope shaper to which it is per-
manently linked by means of a pre-wired inter-
connection. This means that -RS is effectively
grounded since it is looking into a low impedance
whatever the setting of the envelope shaper level
control.

The non-inverting input of IC2 is provided with
a reference voltage supplied via the divider R8§, VR1,
R7, which is variable between +1:75V and +3V
and which, since the feedback around IC2 is halved
due to the coupling on RS, results in the amplifier
having an output swing ranging between +3:5V and
+6V.

TRI1 acts as a follower/current amplifier to ensure
that the current sink at the MFC6040 control input
has no effect on the output voltage of 1C2. .

Fig. 9.3 shows the recommended board layout of
the output amplifiers.

If the output amplifiers are tested out before mak-
ing the necessary pre-wired interconnections it is
essential to insert a grounded jack plug into the
control socket, or otherwise ground the input end of
RS, in order to ensure the correct functioning of
the circuit.

ENVELOPE. COMPARISON

The rapidity with which the MFC6040 responds
to changes in control voltage depends very largely
on the value of C4 which has been chosen to present
a time constant as close as possible to the fastest
rate of attack/decay set by the envelope shaper.
However it is prudent to compare the signal envelope
at the output of the v.c.a. with the control envelope
produced by the envelope shaper.

Fig. 9.4 gives a typical example of such a compari-
son. The slight rounding off at the corners of the
signal envelope is due to the buffering action of C4

@

Fig. 9.4. (a) Control envelope—positive going (b)
audio signal envelope with rounded edges
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and is perfectly acceptable. If the rounding off is
too pronounced there is a case for reducing the value
of C4 to tie next lowest preferred value but it is not
recommended that the capacitor be removed
entirely.

DIFFERENTIAL AMPLIFIER

In common with the voltage inverter appearing in
Part 3 there is little which need be said concerning
the Differential Amplifier which is of the simplest
kind. Despite its simplicity however the Differential
Amplifier can be made to perform many useful func-
tions in the Synthesiser particularly in connection
with the mixing of complex programming wave-
forms.

Fig. 9.5 gives the circuit diagram of the differential
amplifier, while Fig. 9.6 shows the recommended
board layout. The front panel component layout
and wiring is shown in Fig. 9.7.

MODULE CONSTRUCTION

Construction of the module should generally fol-
low the pattern already established in the series, that
is, with the assembly and wiring of the components
to the front panel before the panel itself is mounted
to the circuit board support plate.

Wiring from the front panel components should
be formed into two harnesses, one containing all
leads to the output amplifiers passing out at the top
of the front panel to the circuit board which is
mounted in the position adjacent to the McMurdo
plug. Leads to the differential amplifier should pass
direct to the circuit board which is mounted in the
lower postion adjacent to the front panel.

The board size for this latter circuit should not
exceed 17 ways in depth otherwise there may be
some difficulty in clearing the ganged pan-pots.

USING THE MODULE

As was explained last month the Voltage Con-
trolled Amplifiers are principally intended for use
with the Envelope Shaper in order that signals pass-
ing through them can be amplitude modulated in
a variety of ways. However, only the left channel
v.c.a. is permanently linked to the Envelope Shaper
while the right channel control input is open circuit,
that is, it requires a grounded jack plug inserted if
control over signal amplitude is to be exercised.

With a jack plug in position the input level con-
trol may be operated in a similar fashion to a normal
volume control, the characteristics of which were
illustrated in graphical form in Part 7.

It is worth bearing in mind that the input level
potentiometer is linear and thus the greatest degree of
change in volume of the audio signal will occur
within the last 30 degrees or so of rotation of the
control. Alternatively, the control socket of the
right channel may be linked by means of a patch-
cord with the positive going envelope socket in
order that both channels may be programmed by
the envelope shaper. This latter procedure in no way
compromises the audio signal and, in fact, with the
pan-pots in the full left and right positions respec-
tively the separation between channels is almost
perfect.
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Fig. 9.5. Differential Amplifier circuit

COMPONENTS . . .

DIFFERENTIAL AMPLIFIER

Resistors
R1-R6 10k (2 (6 off)

Integrated Circuit
IC1 741C

Sockets
SK1-SK5 2mm miniature sockets (5 off)
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Fig. 9.6. Board layout for Differential Amplifier
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Fig. 9.9. Arrangement for combining tremolo and
vibrato modulation

INPUT LEVEL

The total audio input signal level to the MFC6040
should not exceed 500mV and it is worthwhile
ensuring that, if two signals are to be mixed in the
v.c.a., each signal does not exceed 250mV peak. The
penalty for neglecting this precaution lies in
the possibility of damage to the device. The mean
output level of the fina] stages will depend very much
on the settings of the pan-pots. However, with 500mV
input to the v.c.a. and with the pan-pots in mid-
position, the maximum output is unlikely to exceed
2-2V. Output level controls are provided so that the
output may be tailored to suit a range of input levels
required by external apparatus such as tape recorders,
power amplifiers and so on.

When the Envelope Shaper is programming the
amplitude of the audio signal it is normal to set the
input level control to zero if the full 90dB range of
the v.c.a. is to be used. An alternative method is to
adjust the input level so that, with a zero level
envelope, the signal is just audible. The provision of
an envelope under these conditions will serve to
emphasise parts of the continuing signal. This tech-
nique is useful when one channel is carrying a
repetitive rhythm which is to be mixed with another
signal derived from, say, the keyboard. In these
circumstances it is sometimes possible for the rhythm
to be swamped by the keyboard signal unless the
former signal is boosted.

If it is required to provide a differential level of
positive going envelope for the latter purpose a suit-
able method is illustrated in Fig. 9.8. Set the
envelope shaper signal level to provide the lowest
amplitude response required between the two
channels. Route the positive-going envelope to an
input amplifier set to unity gain and also to the
inverter. The output of the input amplifier should
similarly be routed to the inverter. Since the inputs
to the inverter are now of equal level and opposite
polarity, the net output will be zero. Advancing the

g s
4 RAGI&2 METER
182 ENVELOPE DIFF ROISE i INPUT REVERB/RING
INVERTER SHAPER AMPLIFIERS GENERATOR AMPLIFIERS MODUL ATOR
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o5 10 10 0s 10 0s m——’ o5 10- 0s 10, 0s 10
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s 40+ Os 4l s 404 0s 4 fs 40+ 108 40+ —8 40—
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JONES SOCKET a— REVERS o |
FOR KEYBOARD Signal Control Output from Input to
CONNECTIONS Wander leads terminated Spring Line SpringLine
- in ’O;nm plug;.rog‘tcgtr
" socketson Ring Modulator
No s K80 Signal circuit board 5%0 part7
N
Y _Jx8DSync

Fig. 9.10. Socket arrangement and wiring on connector mounting rails. Prewired interconnections are shown

only

886

Practical Electronics October 1973



Table 1: Prewired Connections

-
£3 SK7 SKs SK9 SK10 SKit SK12 SK13
EEgE| V.CO.1&2 Envelope Output Sample/ Tone Ramp Meter
5 ; inverter Shaper Amplifiers Hold Noise Control Gens. 1 & 2 Reverb.
o Diff. Amp. Gen. input Amps. | Ring Mod.
Connect to Connect to Connect to Connect to Connect to Connect to Connect to
1 SK12 (4) SK9 (4) SK11 (4) SK12 (8) SK13 (3) NC SK7 (4)
2 SK10 (4) Jones Skt. Jones Skt. NC NC NC SK7 (8)
kbd. conn. kbd. conn.
sync. signal
3 NC NC SK8 (4) NC NC NC SK11 (1)
4 SK13 (1) SK9 (3) SK8 (1) SK7 (2) SK9 (1) SK7 (1) Input to
Spring Line
5 V+ V+ V+ V+ V+ V+ V+
6 0 0 : 0 0 0 o} 0
7 V— V— V- V- V— V— V-
8 SK13 (2) NC Wande(ihg NC NC SK10 (1) Output from
lead Wandering Spring Line
lead

gain control of the input amplifier will have the
effect of providing a positive going envelope which
may be adjusted to suit the requirements of the so-
far unprogrammed output channel.

TREMOLO EFFECTS

An interesting experiment lies in the investigation
of tremolo effects. Set a ramp generator to about
7-8Hz programming the envelope shaper direct.
Adjust the attack and decay controls so that the
resultant envelope is triangular in form and adjust
the envelope level so that it provides peak modula-
tion to a v.c.a. Couple a v.c.o. running at about
300Hz to the audio signal input of the same v.c.a.
and adjust the input level control so that the sound
does not die away completely at zero envelope level.
The resultant pulsating sound is known as tremelo
modulation.

The next stage is to take the negative going
envelope and couple it to the same series of modules
described in the previous example. The output of
the inverter should be led to the v.c.o. providing
the 300Hz signal. If the input level control to the
v.c.a. is now turned to maximum and the input
amplifier gain carefully increased the resultant sound
is known as vibrato or, perhaps more suitably,
frequency modulation. Variation of input amplifier
gain, in conjunction with v.c.a. input level, can pro-
vide an interesting range of sounds in which tremelo
and vibrato modulations are mixed. The schematic
arrangement of modules for the above experiment is
shown in Fig. 9.9.

Further interest may be provided by variation in
the triggering rate of the envelope shaper and varia-
tion in the mark-space ratio of the envelope by care-
ful adjustment of the ratio control.

PRE-WIRED INTERCONNECTIONS

This article concludes with some notes on inter-
connections which was outlined in Part 1.
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Permanently connected interwiring is advocated
to reduce the problems associated with external patch
cords which, besides being possible sources of hum-
pick-up, can often render the front panel controls
difficult to operate particularly if a complicated
patch is in use.

Table 1 gives the scheme of interconnection,
whilst Fig. 9.10 gives a wiring layout based on the
original illustration shown in Part 2 of the series,
The socket numbers shown correspond to the socket
numbers on that illustration which is a view from
behind, as it were, of the front panel also depicted
in that issue. Those constructors who have changed
the arrangement of modules from that shown in
Part 2 should note that the wiring on the McMurdo
sockets will have been re-routed accordingly and
would, perhaps, be well advised to use the table of
connections as a guide.

There are two minor- changes in the interwiring
differing from the block diagram depicted in Part 1.
These are:

(a) V.c.o. | is no longer programmed direct from the
envelope shaper since the range of sounds which
could be produced was not considered wide
enough to merit a permanent connection.

(b) The Envelope Shaper programming of rever-
beration depth has been replaced by R.G.2 to gain
the benefit of the wholly opposite type of effect
resulting from the use of negative-going program-
ming signals. At the same time the R.G.2 con-
nection to the envelope shaper has been replaced
by a connection from the differential amplifier
since it has been found, in practice, to be the more
useful of the two.

Note: See Points Arising this month.

Next Month: Commencement of the Keyboard Unit.
This is an independent instrument that can be used
for live performance apart from the main Synthe-
siser.
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WIND and RAIN

\ . " -A“\ \‘ ‘

Tms project describes the construction of a simple
unit whose output when fed into an audio
amplifier produces a sound resembling howling wind
or falling rain. The circuit uses an operational
amplifier in a dual-in-line package. which simplifies
construction and aids stability in the high gain
arrangement used. This also means that the circuit
layout is less critical than if discrete components
were used.

PRINCIPLE OF OPERATION

The circuit consists basically of an active tuned
filter fed from a white noise source. The sound of
howling wind is produced by varymg the resonant
frequency of the filter. By removing one of the
capacitors in the filter, the circuit behaves as a
broad band amplifier. producing the sound of rain.

Fig. | shows the basic filter circuit used. The
resonant frequency is determined by the values of

C,. C, and R,. R, determining the gain of the
system. Removmg, C. widens the bandwidth of the
filter. In the final circuit this function is performed

by placing a variable resistor in series with C,, per-
mitting the rain to be gradually introduced.

—O0
ouTPUT

%//f

Fig. 1. Basic filter circuit. C, and C, determine
the resonant frequency and R, and R determlne
the gain
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~EFFECTS

\By P. J. TYRRELL

FINAL CIRCUIT

The complete circuit of the unit is shown in Fig. 2
The white noise is generated in TRl by giving it
u reverse bias, then passed via R2 and C3 to the
input of the filter. VRI controls the resonant
frequency of the filter, and is therefore, the wind
control. VR2, in series with C2. is the rain coatrol.

The output from the filter passes through R4 to
VR3, the output level control and then to the output
socket SK1 via C4. VR3 was wired as shown, not
with the wiper connected to the output as it was
envisaged that other equipment may be connected to
the same input of the main amplifier.

The operational amplifier chosen for this circuit
is the 741. 1t was chosen in preference to the 709
as the former requires no external frequency com-
pensation and the greater bandwidth offered by the
latter is not necessary in this application. The 741
will work satisfactorily from supply voltages of +4
to +15 volts, making it most suitable for operation
from a pair of 9 volt batteries, as is done here.
At this supply voltage the open loop voltage gain
is over 90dB.

Sta
v+ =

B2 9v

—= b

Fig. 2. Complete circuit diagram of the Wind
and Rain Effects Unit
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IN COPPER STRIP

Fig. 3. Construction and interwiring details. All but battery ieads should be screened leads

COMPONENTS . . .

Resistors Semiconductors
R1 100k  nominal (see text) TR1 Any npn transistor (see text)
R2 15k Q2 1C1  SN72741 or equivalent
R3 1MQ
R4 4.7k Q

All + or W +10% carbon

Potentiometers

h Miscellaneous
xg; fgngQhH::;r Aluminium box 5%in x 4in x 14in

VR3 25k Q linear with double pole switch S S o (B O

Capacitors Veroboard 0-1in matrix, 31 holes x 13 strips
C1 0-01uF C3 0-01uF Veropins (6 off)
C2 01uF C4 0 1uF Knobs, nuts, bolts, screened wire, aluminium for
All 160V polyester or polycarbonate battery holder
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CONSTRUCTION

The circuit was constructed on a piece of 0-1 inch
matrix Veroboard, using a socket for the 741.

Start by cutting the Veroboard to size (31 holes
long by 13 strips wide). Next cut the copper strips
according to Fig. 3. and then fix the Veropins for
attachment of flying leads. All the components
except TR1 and R1 should then be soldered in. The
integrated circuit socket should be soldered before
inserting the ic. C4 is mounted directly onto VR3
to simplify wiring.

SELECTING TR1 AND R1

In order to select suitable components for TRI
and R1. flying leads should be temporarily connected
to V4.0V and R2. The 9 volt batteries should be
connected up and the output from R4 fed into an
audio amplifier. VR2 can be left out of circuit, but
VR should be temporarily wired in. It facilitates
the selection process if a number of leads with
insulated crocodile clips on both ends are available.

It is best to have a number of transistors at hand
and select a suitably noisy specimen for TRI.
Varying R1 alters the noise output from the tran-
sistor. but it should not be reduced below about
two kilohms. In the prototype R1 was 100k{) and
TR was a silicon npn device obtained from a com-
puter board.

A pnp transistor can be used instead, by reversing
the base and emitter connections. Alternatively, a
noisy Zener diode. reverse biased. may be used.
A number of advertisers in this magazine offer
untested transistors for sale, cheaply in bulk. and it
is worth investing in some of these.

Having chosen R1 and TRI1. these should be
soldered in place on the Veroboard.

CASE CONSTRUCTION

The prototype was constructed in a ready-made
aluminium  box.  Construction and interwiring
details for the box and its lid are shown in Fig. 3.
A battery retaining clip can be made from a piece of
aluminium. The end of this should be wrapped with
insulating tape to prevent the battery clips from
shorting out.

If it is -thought that the batteries may be
inadvertently inserted the wrong way round then
the inside of the box. next to the Veroboard, can
be insulated as well. The Veroboard is mounted
with two 6BA bolts and 2in spacers. One of the
bolts serves to hold the battery retaining clip in
position as well.

The prototype box was covered with woodgrain
pattern. plastic self-adhesive, and the lid brushed
with steel wool. A piece of foam plastic was glued
to the inside of the lid. to prevent the batteries from
rattling, and Leiraset legends applied above the three
controls. The front panel was then given a coat of
polyurethane varnish. to protect the surface and the
lettering. Cellulose varnish should not be used as
this dissolves Letraset.

FINAL WIRING UP

The circuit should be wired up using screened
wire. apart from the battery leads. due to the possi-
bility of instability in the high gain arrangement. Do
not forget to connect C4. which is mounted on VR3.
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Photograph of the internal layout

TESTING AND OPERATION

With the circuit fully assembled. the current
drawn from each battery should be about 1-6mA.
With the unit connected to an audio amplifier, VR3
fully clockwise, VR2 and VR fully anticlockwise, a
low moan should be audible. By advancing VRI
the frequency of the wind should rise up to a scream.
With VRI again fully anticlockwise, as VR2 is
advanced. the sound of falling rain is heard, increas-
ing in intensity with rotation of VRt and VR2.

No detailed description of application is included
here, as this is best left to the constructor’s
imagination. Y

Photograph of the completed Wind and Rain
Effects unit
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electronics
reall
m Mastered

... practical
... visual
...exciting!

no previous knowledge

Nno unnecessary theory
no ‘‘maths” '

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN 2/ READ, DRAW

OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the ==
components used in as used currently in the

RAPY electronics. various fields of electronics.
3/ CARRY ouT valve experiments, transistor experiments This new style course will enable anyone to
{ OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern.
practicai and visual method—no maths, and

40 EXPERlMENTS to electric circuit, computer circuit, basic o fth )
radio receiver, electronic switch. simple a minimum of theary—no previous knowledge
ON BASIC ELECTRONIC transmitter, a.c_experiments, d c. experi- required It will also enable anyone to under-

y ments. simple counter, time delay circuit, stand how to test, service and maintain all
CIRCUITS & SEE HOW p Y types cf electronic equipment, radio and TV

THEY WORK, including : V¢ procedures receivers, etc
_——-_—_——_-—--———_—_—_—_——__—_-——-———-—-
I POST NOW To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.0. BOX 156, JERSEY. Please l
I for send your free brochure, without obligation, to: we do not employ representatives |
! BROCHURE  nawmE BLOCK CAPS =
I or write if you prefer not to cut page ADDRESS PLEASE EL103 l
-

special free gift also to all our students
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ALL PRICES INCLUDE V.A.T.

SPEAEKER BARGAINS £
EMI 13in X 8in 3, 8 or 15 ohm
Plain 2-10
With Co-Axial Tweeter
Twin Tweeter
Type 350, 8 ohm, 20W
6}in, 8 ohm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in X 5in, Cf/Mag. 3W
8in X §in, Dual cone 8 ohm,

FANE, 7in x 4in, 3 or 8 ohm
8in Dual cone 8 ohm

CELESTION 8in, 15 ohm

\DASTB.A 10in, 8 or 15 ohm,

BU\ER GROUP 25 12in, 8 or
15 ohm, 25W
P.&P.

5in, 8 ohm, 5W C/Mag.
24in, 8 ohm or 84 ohm
P. &0

TWEETER AND CROSSOVER

EMI 3}in, 3 or 8 ohm C/Mag. 1.00
Cone Tweeter 8 or 15 ohm, 10W 1.80
Cone Tweeter 8 ohm, 3W -00
Horn Tweeter 8 ohm, 20W 550

Dome Tweeter 8 ohm, 30W
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm)
P.&P

KIT FORM CABINETS, TEAK

12in X 12in X 6in w:th 8in,
8in X 5in or 61in and 3}in
cutout

17in x 10in x &in with 8in or

13in X 8in cutout
18in x 1lin x 9in with 13in X
8in cutout for EMT 350
P. & P.each

MICROPHONES

CM20 Crystal Hand

CM70 Planet stick metal,
switch crystal

DMI160 Dynamic uni-dir, ball

metal
UD130 50K /600 ohm, uni-dir,
ball metal

TW206

[ 1
CONDENSER MIKE 600 ohm, g

uni-dir
Cassette Stick Mike with R.
Control onfoff switch (2'5
and 3-5mm J/Ply)
Lapel, type, crystal
P. & P.

SOLDERING IRONS
ANTEX CN240 16W
8K1 Kit (15 watt iron, 2

spare Bib, etc.)
X256 QEW (low leskage)

FERRANTI
LINGN4 padio i.c.

Only £lo32 WITH DATA

WE ARE SPECIALISTS IN FERRANTI
SEMICONDUCTORS

BFS59 ZTX3I0 9p
BFS60 ZTX3I1 10p
BFS61 ZTX312 10p
BFS96 ZTX313
BFS97 ZTX314
BFS98 ZTX320
ZTX107 ZTX330
ZTX108 ZT X33
ZTX109 ZTX382
ZT X212 ZTX383
ZTX213 ZT X384
ZTX214 ZT X450
ZTX300 ZT X451
ZTX30l ZT X500
ZTX302 ZT X501
ZTX303 ZTX502
ZTX304 ZTX503

ZTX504 25170
ZTX5!10 25171
ZTX530 25172
ZTX531 25174
ZT X550 25176
ZTX551 25178
2N3055 72p %370
71
* DIODES * Z5272
Z5120 25274
Z512] 25276
25122 25278
%g:%i ~ ZENERS *
25140 KSO30A to
25141 KSI80A-
ZS142 all types 19p

ALL DEVICES TOP GRADE, BRAND NEW, AND FULLY
GUARANTEED
WE CAN SUPPLY ANY FERRANTI DEVICE. Send S.A.E. for

quotation
PRICES SLASHED! RCA CA3090Q £3-25; CA3075 99p.  Limited
quantity only
P. E. Triffid. ZTI71I 24p 2N 1132 25p.
POSTAGE AND PACKING 10p—Free over £2. Send S5.A.E. for
cur full price list and data sheet.
ALL PRICES INCLUDE V.A.T.

DAVIAN ELECTRONICS

PO BOX 38 OLDHAM,

LANCS. OL2 6XJ

— —
CARTRIDGES
ACO8 GPY1/28C or GP91/38C
Stereo comp.
GP93/1 8tereo crystal
GP94/1 Stereo crystal
GP95/1
1:P96/1
GP104
SONOTONE 9THAC Stereo
ceramic, diam.

9THAC/G 8lim fit, stereo cer. a

diam.

19-T1 8tereo crystal
BSR SC5M Stereo ceramic

8X5H Stereo crystal

SX5M Stereo crystal

XGH Mono/stereo

X5M Mono/stereo
GOLDRING GB00

G860

r. &P

STYLI

FOR ABOVE CARTRIDGES-
Sapphire 0-35
D. Dlamond 1.25

P.&P.
GOLDRING G800
G850

P &P

BATTERY ELIMINATORS
240V input 6, 7-5 or 9 300mA  2-20
12V d.c. input (fits in car lighter

socket) 6, 7-5 or 9.d.c. output
2

at 300mA
r.&P

LP
85p

7 85p 95p
P. & P.1-3 each
4 or more lot

55p

Cassette Head Cleaner
P. & P.1-5 each
410 lot

11~20 post free

PLASTIC LIBRARY CASES for
5in Reels
5%in Reels

7in Reels
P. & P. 1-3 each
4 or more

CASSETTE CASES

BIB ACCESSORIES
Compact Tape Head Cleaning

Kit, Ref. J
Tape Editing Kit, Ref. 23 1-30
Recording Tape Splicer, Ref. 20 115
Cassette Tape, Editing, Ref. 24 1.40
Casaette Balvage Kit, Ref. 29 0-40
Hi-Fi 8tereo Hints and Tip

Book, Ref. 56
Siylus Balance, Ref. 32A
Spirit Lever, Ref. 46
Cassette Case (holds 12
cassettes) Ref. 34
Hi-Fi Stereo Test Cassette
troove-Kleen Record Cleaner
r. &P

Send 25p tor COMPLETE CATALOGUE, retundable upon first order.

ALL OUR MERCHANDISE IS FULLY GUARANTEED

Riversdale Electronics

Mail Order Department PE/i0

PO.Box 470, Manchester M60 4BU.
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SPECIAL 40 MHZ SCOPE—
SOLARTRON CDI2I12 ONLY
£50. Has to be asnag. There are no
plug-in Y amps available.

TB—100 nanosecs per ¢m to 5 secs
per ¢m in 24 calibrated ranges. 20
nanosecs per c¢m with times S
expansion. 5in flat faced tube.
Trace locator. 0'2 microsec signal
delay. Built«in calibrator IkHz
square wave. 200 micro volts to
100 volts in I8 calibrated ranges.
Tube sensitivity 3 Viem.

MAIN FRAME Y AMP boosts
this to better than 200 MV per
cm at 40 MHz. 240V 50 Hz input.
Complete with full manualincluding
plug-in circuits. Come and see one
working or Carriage £1-50.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE
WITH OUR NEW LOW
PRICED SOLID STATE
SWITCH. 2 HztoB8 MHz. Hook
up a 9 volt battery and connect
to your scope and have two traces
for ONLY £5-50. P. & P. 25p. (Not
cased, not calibrated.)

NEW WIDE RANGE WOBBULATOR

5 MHz to 150 MHz up to |15 MHz
sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 107 or TV
IF alignment, filters, receivers. Can
be used with any general purpose
scope. Full instructions supplied.
Connect 63V A.C. and use within
minutes of receiving. All this for
ONLY £575p, P. & P. 25p. (Not
cased, not calibrated.)

20 Hzx to 200 kHz WB.

SINE and SQUARE GENERA-
TOR. Four ranges. Independent
amplitude controls. thermistor
stabilised. Ready to use, 9V supply
required. £7-85 each. P. & P, 25p
(Not cased, not calibrated.)
GRATICULES. I2cm x 14cm high
quality plastic §Sp each. P. & P. 5p.

COMPONENT PACK consisting
of 5 pots, various, brand new; 250
resistors ¢ and 4 watt, many high
stabs, etc. Fine value at S50p.
P. & P 17p.

P.C.B. PACKS S & D. Quantity 23qft
—no tiny pieces. 50p plus P. & P.
20p.

FIBRE GLASS as above £1 plus
P. & P. 20p.

S CRYSTALS 70 to 90kH1 Our
choice, 25p. P. & P.

s MOVING COIL METERS
various £2, P. & P. 37p
CAPACITOR PACK—SO Brand
T;w components only S0p, P. & P.

p.
POTS—I0 different values. Brand
new—50p, P. & P. | 7p.

TRIMMER PACK. 2 Twin 50/
200pF ceramic 2 Twin 10/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/100pF on ceramic base.
ALL BRAND NEW, 235p the lot.
P. & P. 10p.

ELECTRONIC TIMER UNITS
—wall or bench mounting—2
Hybrid timer boards may be
removed leaving excellent [2V
battery charger; d.c. Power supply,
etc. Price only £2-50 incl, carriage.
LIGHT EMITTING DIODES
{Red) from Hewlett-Packard. Brand
New 38p each. Holder lp each.
Information Sp.

PHOTOCELL equ. OCP7I, I13p

each.

PHOTO-RESIST type Clare 703.
Two for 50p,

MODERN TELEPHONES type
706. Two-tone grey, £3-75 each.
The same but black, £2-75 each.
P. & P. 25p each.

Also TOPAZ YELLOW £4-50
each. P. & P. 25p

DELIVERED TO YOUR
DOOR | cwt of Electronic
Scrap chassis, boards, etc. No
Rubbish. FOR ONLY £3-50,

PLEASE ADD 10% V.A.T.
OPEN 9a.m. to 6,30 p.m. ANY DAY

CHILTMEAD L_TD

7/9 ARTHUR ROAD, READING, BERK

(rezr Tech. College)

Tel.: R.ldm' 582608/85916
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NEXT MONTH
NEHIAN

FOUR MiNI PROJECTS FOR THE
CONSTRUCTOR DESCRIBED IN A
SPECIAL 8-PAGE SUPPLEMENT
EACH BASED ON THE . . .

JNSIDE EACH

STAGE LIGHT
DIMMVIER

Four independent channels, each capable of controlling 3tkW of lighting |

ALSO
SYNTHESISER LOG LAW OSCILLATORS

AS USED IN THE KEYBOARD UNIT—A COMPLETE “LIVE PERFORMANCE INSTRUMENT "

PRACTICAL

ELECTRONICS

NOVEMBER ISSUE ON SALE OCTOBER 12, 1973
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FOUR CHANNEL VOLUME AND
BALANCING CONTROL

In BP1 317 530 Motorola Inc. of
lllinois, USA, describe a simple
but useful system for balancing
4-channel sound. The patent is
concerned mostly with cartridge
players for cars.

The basic system diagram is
shown in Fig. 1. Four channels
drive four speakers i.e., left rear,
left front, right rear, right front.

Each of the four speaker driver
amplifiers uses a transistor to act
as a variable impedance device
to control the gain of the audio
signal, see Fig. 1. Usually -the
transistors used are of the npn
type with the collector connected
to the drive for the speakers and
the emitter connected to earth.
For pnp types the emitter and
collector connections are reversed.

Potentiometer VR2 acts as a
side balance (left to right) control
and has one end connected to the
left channels and the other end
connected to the right channels.
As VR2 slider is moved it thus
provides a variable voltage divider
network between the respective
pairs of channels.

Adjustment of VR2 varies the
amount of d.c. voltage delivered to
the respective pairs of channels
at the bases of their associated
transistors. But the total sum of
the d.c. applied remains the same;
so it follows that although the
respective pairs of channels are
balanced, a constant volume is
maintained with respect to the
total output of the pairs of chan-
nels. This is because there is no
shunting or limiting effect.

Potentiometer VR3 acts as a
control for balancing the front and
rear sets of speakers. One end is
connected to the rear channels
and the other to the front chan-
nels. VR3 functions in exactly the
same manner as VR2 dividing a
fixed amount of d.c. voltage
between the front and rear channel
pairs.

in the circuit shown fixed value
resistors are connected in series
with the base of each transistor
to serve as a bias current limiting
device.

The overall gain or volume of
the system is controlled by VR1,
the slider being connected directlv
to the sliders of VR2 and VR3
respectively. Once control VR1 has
been set to achieve the required
overall volume level, this will be
maintained whatever  balancing
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BP1 317 530

CHANNEL
A-IN

B+
BALANCE |
VR1 b

-—0—4

CHANNEL
B-IN

LR . \F

CHANNEL
C=IN

VR3

CHANNEL
D-IN

RR RF

Fig. 1

positions are set on the other
controls. Also, the set balance will
remain the same as the overall
voiume level is raised or lowered.

STEREQ AMPLIFIER AVG

Blaupunkt-Werke of Germany in
BP 1 307 074 describe an auto-
matic volume control for a stereo
amplifier. The idea is to provide
a.v.c. with no cross-talk between
channels, but  without buffer
amplifiers.

The output of the first channel
amplifier is fed to one end of a
potential divider network, the other
end of the divider is connected
to the positive line. Capacitor C3
connects the junction of resistors
R3, R4 to one side of a bridge.
The anodes of D2 and D4 connect
via VR1 to the base of amplifier
transistor TR1 and the cathodes of
D3 and D4 are connected to the
emitter of TR1. The second chan-
nel is connected in exact mirror
fashion.

The collector of TR1 is con-
nected through D5 and filter net-
work C7, R12 to the base of TR2.

lts emitter is connected through
VR2 to a pair of voltage dividers
and transistors TR3 and TRA4.

When one of the two channels
produces a signal which is too
large, the negative going half wave
passes through the respective
capacitors C3, C4, charged by the
positive half wave and action of
diodes D1, D3, via either D2 or
D4 and VR1 to the base of TR1.
The resultant control signal from
the collector of TR1 is fed to the
base of TR2 and is applied to the
variable control VR2 which allows
compensation for tolerances of
TR3 and TR4. .

With correct adjustment of VR2,
the voltages on the bases of both
TR3 and TR4 will be altered by
equal amounts so that the collec-
tor/emitter junctions of the tran-
sistors are more or less conductive.
This will achieve ganged auto-
matic volume control because
there will be an alteration in the
ratio of the potentiometer in each
channel formed by the input
resistors R1, R2 and its respective
transistors TR3 and TR4, with a
resultant change in the fraction of
the signal applied to the channel
amplifiers.

BP1 307 074

Cc1

R1
—oHP
Channel1

Channel2 C2

Fig.1
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YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK

BEDFORD

RESISTORS
+W lIskra high stability carbon film—very low noise—capless construction.

W Mullard CR2S carbon film—very small body size 75 x 2:.5mm.
1W 2%, ELECTROSIL TRS
Power Values Pri
watts Tolerance Range available 1-99 100 +
4 5% 470-22M0 E24 Ip 0-8p
4 0°/, 33MQ-10Mg El2 Ip 0.8p
¥ 100-1MQ E24 35p 3p
+ 0% 19- 390 El2 Ip 0-8p
N 5%, 470-1MQ E12 Ip 0-8p
4 10% 1o-100 EI2 6p 5Sp

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0-5 watt 5%, Iskra resistors 5 off each vaiue 470 to IMQ.
E12 pack 325 resistors £2.40. E24 pack 650 resistors £4.70,

POTENTIOMETERS

Carbon track SkQ2 to 2MQ,
Single, 2p, Dual gang {stereo), 40p.

SKELETON PRESET POTENTIOMETERS

log or linear {log WV, lin $W).
Single D.P. switch 24p.

Linear: 100, 250, 5000 and decades to SMQ. Horizontal or vertical P.C.
mounting (0'1 matrix).
Sub-miniature 0-1VV, 5p each. Miniature 0-25W, 6p each.
TRANSISTORS
ACI07 ISp AFI125 20p BDI132 75p OC28 50p | 2N3702 (3p
ACI26 [2p | AFI26 20p | BDI33 7Sp | OC35 50p | 2N3703 12p
ACI127 12p | AFI27 20p | BFIIS 25p | OC42 I2p | 2N3704 13p
ACI28 12p | AFI39 32p | BFI73 20p | OC44 I2p | 2N3705 I2p
ACI3I 12p AFI78 32p BF177 1218p OC45 12p | 2N3706 Ilp
AC!32 12p | AFIB0 40p | BFI78 32p | OC70 i2p | 2N3707 I2p
ACI76 I12p AFI81 40p BF179 32p OC71 I2p | 2N3708 10p
ACI87 21p BCI107 9p BFI80 32p OC72 I12p 2N3709 Iip
ACles 22p | BCIO8 9p | BFI8I 32p | OCBI I2p | 2N3710 1ip
ADi40 S50p BCI09 9p BFI94 [5p OC820 12p 2N3711 lip
ADi49 45p | BCI47 13p | BFI9S ISp | 2N2904 20p | 2N4062 12p
ADI6I 33p | BCI48 13p | BFI97 I5p IN2926R 9p | 40360  35p
ADI62 36p BCl49 13p BF200 32p 2IN29260 9, 40361 35p
AFl14 20p | BCIS7T 14p | BFYS0 20p | 3\ 507y on | 40362 40p
AFllS 20p | BCISB 14p | BEYS| 20p | 32926 | 40408 40p
AFII7 10: BCIS9 I4p | BFY52 120p | j10p | ZTX30215p
AFI17 38p | BCIB7 22p | BUI0S 225p | 2N3054 58p | ZTXS00 ISp
AFI24 22p | BDI3I 7Sp | OC26 45p | 2N30S5 60p | ZTX50220p
ZENER DIODES WIRE WOUND POTS, 3w, 10, 25,
400mW 59, 3-3V to 30V, I1p. 504 and decades to 100k 2, 35p.
DIODES
RECTIFIER SIGNAL
BY127 1250V FA 12p OABS Tp
BZYI0 800V 6A 25p OA90 Sp
BZYI3 200V 6A 20p OA9I Sp
IN4001 50V 1A 7p 0A202 7p
IN4004 400V 1A 8p IN4148 5p
IN4007 1000V 1A 10p BAII4 8p
BRUSHED ALUMINIUM PANELS THERMISTORS
12in % 6in=25p; 12in x 24in=10p; 9in 2in=7p| VAI1055S I5p
VAI1066S 15p
SLIDER POTENTIOMETERS VA1077 I5p
B6mm x 9mm x I6mm, length of track 59mm. RS3 £1-35

SINGLE 10K, 25K, 100K log. or |in. 40p.

DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 12p.

FRONT PANEL 65p.

18 Gauge panel 12in 4in with slots cut for use
with slider pots. Grey or matt black finish com-
plete with fixings for 4 pots.

THYRISTORS
2INS060 50V 0-8A 30p,
1N5064200V 0-8A 47p,
CRS1/40 400V | A 15p,
106F SOV 4A 40p, 106D
400V 4A 55p.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2,
Catalogue which contains data sheets for most of the
components listed will be sent free on request,
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

ALL PRICES SUBJECT TO V.AT.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 2ip. 0-0068uF, 0-0iuF,
0-015uF, 0 022, 0-033uF, 3p. 0-0474F, 0-068.F, O-1uF, 4p. O-15uF, 6p. 0-22uF, 73p.
0-33uF, llp. 0-47uF, i3p.

160V: 0-01uF, 0-01SuF, 0:022uF, 0:033uF, 0-047uF, 0-068uF, Jp. O-1uF 34p, O-15uF 44p,
0-22uF, Sp. 0-33uF, 6p. 0-47uF, 7ip. 0'68uF, LIp. 1-0uF, 13p

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-01uF, 0-0ISuF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
35p. O 1uF, 4p. O'15uF, 0-22:F, Sp. 0-33uF, 63p. 0-47uF, 8ip. 0-68uF, Hip. 1-0uF, 13p.
I-5uF, 20p, 2-2.:F, 24p.

CERAMIC DISC CAPACITORS

MYLAR FILM CAPACITORS 100V
100pF to 10,000pF, 2p each.

0-001:F, 0-002uF, 0-005uF, 0-01uF, 0-02uF,
23ip. 0-04uF, 0-05uF, 0-068uF, O 1uF, 33p.

ELECTROLYTIC CAPACITORS—MULLARD OI15/6/7 RANGE REPLACES C426,

C457 RANGES.
(uFiv) 1 0/63, 1:5/63, 2:2/63, 3-3/63, 47/63, 6:B/40, 10/25, 10/63, 15/16, 15/40, 15/63,

22/10,22/25,22/63, 33/6°3, 33/40, 47/4, 47/10, 47/25, 47/40, 47/63, 68/6-3, 68/16, 100/4,

100/10, 100/25, 100/40, 150/6-3, 150/16, 150/25, 220/4, 220/10, 220/16, 330/4, 330/10,
470/6°3, Sp each. 68/63, 150/40, 220/25, 330/16, 470/|0 680/6'3, 1,000/4, 9p. 100/63,
150/63, 220/40, 470/25, 680/16, 1,000/10, 1,500/6:3, 12p. 220/63, 470/40, 680/25,
1,000/16, 1,500/10. 2,300/6-3, 1Sp. 330/63. 680/40, 1,000/25, 1,500/16, 2,200/10,
3.300/6°3, 4.700/4, 18p.
SOLID TANTALUM BEAD CAPACITORS i2p
0-1uF 35V 22uF 35V 22uF 16V
0:22uF 35V 4-7uF 35V 33uF oV
0-47uF 35V 6-8uF 25V 47uF  6-3V
1-0uF 35V 10uF 25V 100uF 3v
VEROBOARD JACK PLUGS AND SOCKETS
01 015 | Standard screened 18p 2-Smm insulated 8p
24 x 33 12p 16p | Standard insulated 12p 3-5mm insulated 8p
] 24p 24p Stereo screened 35p 3-5mm screened 13p
§§ xg* %;P %;P Standard socket I1Sp  2:5mm socket 8p
p p -Smm
17" X2k 75p 575 Stereo socket 18p 35 socket 8p
17 x3% 100p 78p | D.I.N. PLUGS AND SOCKETS
17 x5 (plain) _ 82p | 2 pin, 3 pin, 5 pin 180°, S pin 240°, 6 pin
17 x3% (plain) — 60p | Plug 12p. Socket 8p.
17 %24 (plain) — 42p | 4 way screened cable, I5p/metre.
24 x5 (plain) — 12p | 6 way screened cable 22p/metre.
2} x 31 (plain) lip
Pin insertion tool Slp 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-5
Pkt. SO pins 20p 20p 9V mains power supply. Same size as PP9 battery.
LARGE (CAN) ELECTROLYTICS
1600uF 64V T4p 2500;.F 64V 80p 4500uF 16V S0p
2500uF 40V 74p 2800uF 100V £2. 60 4500:F 25V £1.6B
2500uF S0V S58p 3200uF 16V 50p S000ufF 50V £I1.10
HIGH VOLTAGE TUBULAR CAPACITORS—I1,000 VOLT
0l uF 0-047uF  13p 022uF  20p
0 022uF Ilp 0 1uF 3p O-47uF 22p

POLYSTYRENE CAPACITORS 160V 24%
10pF to 1,000pF Ei2 Series Values 4p each,

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world’s first semiconductor that can convert a concentration of gas
or smoke into an electrical signal.  The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carben monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
smoke. This decrease is usually large enough to be utilized without amptification.
Full details and circuits are supplied with each detector.

Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector £520. 12 or 24V battery operated audible
alarm £7-30. As above for PP9 bactery, £6:40.

PRINTED BOARD MARKE 97
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high

LARGE RANGE

ITT/TEXAS

IC’s NOW IN STOCK

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX
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1-11 12-24 25-99 100+ 7448 185 175 170 165 74118 100 82 73 64

p p b 7450 18 16 14 13 74121 4 40 38 36
7400 18 16 14 13 7451 18 16 14 13 74141 100 95 %0 85
7401 18 16 14 13 7453 18 16 14 13 74145 150 140 135 130
7402 18 16 14 13 7454 18 16 14 13 74150 330 280 250 220
7403 18 16 14 13 7460 18 16 14 13 74151 110 100 95 89
7404 20 18 16 14 7470 30 28 25 24 74153 120 110 105 95
7405 20 18 16 14 7472 30 28 27 23 74154 200 180 170 160
7406 50 45 40 35 7473 40 8 36 30 74155 150 120 100 86
7407 56 50 44 38 7474 40 36 n 28 74156 130 120 100 96
7408 36 30 27 23 7475 55 52 50 49 74180 155 136 12 105
7409 36 30 27 3 7476 40 36 12 30 74190 195 190 185 180
7410 18 I6 14 13 7480 100 95 %0 85 74191 195 190 185 180
7411 23 b1 20 18 7481 125 15 110 105 74192 200 190 180 164
7412 3 30 27 bi} 7482 100 9 %0 85 74193 200 180 170 150
7413 34 18 26 12 7483 100 97 95 92 74196 200 190 180 170
7416 45 43 39 34 7484 120 115 110 105 74197 200 195 180 170
7420 18 16 It 13 7485 250 245 40 230

30 7 23 7486 45 4 7 33
7426 n 29 23 20 7490 75 67 60 52 LINEAR IC's
7430 20 18 16 14 7491 A 100 92 85 79 709 14 pin DIL 1p
7432 %0 36 12 28 7492 75 70 65 60 741 8 pin DIL 34p
7440 0 I8 I6 14 7493 75 68 60 52 741 14 pin OIL 18p
7441 80 75 70 65 7494 95 90 85 80 723 14 pin DIL 95p
7442 80 75 70 65 7495 105 100 95 90 747 14 pin DIC 85p
7443 125 120 s 15 7496 100 95 90 85 748 8 pin DIL 35p
7447 175 165 150 120 74100 250 240 235 230 DIL sockec, 14 pin and 16 pin 16p
895




VALVE MAIL ORDER CO.
16a WELLFIELD ROAD, LONDON SWI16 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage | p per transistor, over ten post free
INTEGRATED CIRCUITS 5p + Ip each added
£p £p £p £p
g -17 | AFZ12 1.80 | BYZ10 045 Loazoos a0 |zs170 010
g 0-26 | BYZ11  0.40 10 0-40 | Z8271  0-18
0-30 | BYZI2  0-40 0-40 | ZT21 0-25
0-25 | BYZ13  0-36 0-45 | ZT43 025
0-30 | BYZL5  1.25 0-46 | ZTX 107 0-12
0-85 | BYZit  0-60 0-45 | ZTX108 0-10
- o-gg BYZXSCSY 3 o-gzg ZTX300 0.14
- o - 0-28 | ZTX304 0.24
0-12 0-20 | BZY$sC3VS 0-26 | ZTX500 0-15
0-15 0-20 0-10 0-23 | ZTX 503 0-16
0-13 | Asys2  0-25 [ Cl11 055 0-38 | ZTX331 0.25
0-23 | ASY66  0-33 { UKNI/05 0-30 0-85
0-40 | ANZ 1.00 | URS1/40 0-45 0-38 | INTEGRATED
0-25 075 | U348 2:50 0-50 | CIRCUITS
[ ] 0-30 1.50 [ (SivB 313 1.26 | _
025 0-88 | LLOOY  0-15 100 | 7400 0-20
0-22 012 | LU0 0-15 1.5 | Ti01 020
0-156 0-12 | DDoYs 0-18 1.10 _:'40:. 0-20
0-30 012 | DDOOT  0-40 040 | 7303 080
0-10 0-18 | LbUoN  0-38 0-35 | 7404 o-zg
0-12 0-20 | G 033 0-86 | 7409 02
A [H 015 020 | GD4 010 | OUZe 085 | 7408 0-40
After many requests, Electro Spares are now supplying lists 0-40 083 | Dy 033 | 0C30  0-40 | 7407 0-40
of components for all the projects featured in * Practical 0-55 0-15 | Gy 0-25 | OC35 0-55 | 7408 0-25
feg i i i 0-25 020 | b1z 010 | Ocss  0-65 | 7309 0-33
Efectronics ", commencing with May 1973 issue. Just forward 0.5 080 | GCETIOr 050 | ocsl 0.5 | 7410 0-20
an S.A.E. (preferably 9” x 4” minimum), and state which project 018 0-68 | GETI03 0.0 | 0Ci2 040 g:gg
Is of interest to you—we will forward an individually priced list g:g g:gg Y B gt:;ﬂ g-}g 050
of the components required. 0.22 012 - 75 | OC44M  0-17 8~§3
No need to buy a full kit—you need only purchase the parts 0-28 0-10 i 085 | UCHS 0.18 thed
i 0-28 012 .50 | OC45M 0-18 0-2
you require at any one time. 0.28 g . 0C18 027 028
All Electro Spares supplied components are new, branded 0-75 5 0-60 g:gg
products of reputable manufacturers, and carry full makers’ o : ] 037
guarantee. 0.23 . 0-50 0-48
We regret we cannot supply lists for projects published before 0-25 . 0-18 gtgg
May 1973 issue. o 4 e 0-48
“ONE SOURCE" BUYING MAKES SENSE— 0-28 . 0-50 g;:g
IT CAN SAVE YOU TIME, MONEY AND POSTAGE gjgg . g;gg 8%2
0-25 . 0-30 -
66 ”” H 020 015 | GJT .50 | OCTT 0-55 0-86
p.e. '.m. varicap stereo funer o2 020 | iicions 050} 0L 046 1
Electro Spares offer a kit of high quality parts to t!’le publisl:led 0-16 0-85 | MATL00 0.50 | OUSI 0-28 g'_gg
specification for this remarkable tuner, featured in * Practical 0-10 1-33 - g%g 050
Electronics ', May 1973, ) [ ois0 : 018 038
Features include pushbutton “Spot On' tuning, with up to 5 0-10 1.45 i 0-45 3:22
pre-set stations (no difficult tuning dial and drive cord). Easy, g-g g:gg d g:gg o8
“'no problem’* construction, requiring only a few simple setting 013 0-23 h 0-25 0-59
up adjustments with a D.C. Voltmeter. Uses NEW pre-set 0-10 025 - 0-26 G
modules for R.F. and |.F. circuits—no circuit alignment. High 8:{{ g:gg i2s fjgg 0.87
efficiency integrated circuit Phase Lock Loop Decoder for 0-35 0-22 0.24 1-10 igg
perfect stereo reception, with stereo lamp indicator. o-gg g:}g :;;flo 0.20 8:32 650
Fibre Glass P.C. Board, neat slim line cabinet, with brughed 0 || A s .80 0-78
aluminium front panel, push buttons, etc., etc. 1-16 0-15 0-33 0-20 3:%3
IDEAL FOR USE WITH THE “TEXAN", "“P.E. GEMINI" ‘1’:33 gjgg g:gg gj§g 076
AND ANY GOOD QUALITY STEREO AMPLIFIER. 0-22 g-gg 0-24 g-gg 3:22
Please send S.A.E. for full detalls. oo 0.58 020 050 1-00
“ FrTy T pas 08 030 p$44 216
0 - 0 -
. 0-51
p.e. gemini’”’ stereo amplifier R G IR I L
QUALITY HI-FI FOR THE HOME CONSTRUCTOR 0-20 0-28 0-25 1-00 g:gg
30 Watts (R.M.S.) per Channel into 8 ohms! 020 0o 0:88 ] 1.9
Tota! Harmonic Distortion 0.02%! 087 0-28 070 109 | 14121 g:gz
Frequency Response (—3 dB) 20Hz — 100kHz! °'§; i:gg g-gg g:gg 11123 L.44
We are still continuing to supply components for this fabulous 8222 0-26 0.30 o.48 | 74141 100
amplifier, which is now recognised as practically the ultimate In 018 0-45 025 0-30 ;j}gg é‘_;g
High Fldelity. We know of no better unit for the home construc- gjgg Ay e JE 175 116
tor, and can supply a booklet, containing full specification, 0-65 1-00 012 0-38 ;3}04 112:1132
complete constructional Information, wiring diagrams, fault o-g 8:%3 0.08 g:gg %8 118
finding guide, etc., etc., price 55p plus 4p postage. e 0.50 010 oeg | 74157 oo
Our new, low comprehensive price list is supplied with each 050 017 0-15 0-55 | 74170 288
booklet, or supplied separately on receipt of large S.A E. g:g? g:;g g:ig 8:;: Zj}Z? :.:g
FOR PEOPLE WHO REQUIRE THE BEST — ADl62  0-39 8‘880 0-10 g'gg 74176 1-44
AF -30 A 0-1 % !
{T HAS TO BE THE “p e gemlm” 106030 018 R ¢+ ENTT R
OO AF115 026 | BSY26 018 ) 0a00  0.07 5 0.75 | 74181 230
AF116 025 | BSY27 018 1 A9l 0-07 | V30/201P 075 | 74192 2-30
NOTE OUR NEW ADDRESS — WITH NEW MAIL ORDER DEPARTMENT AF117  0-20 | BSYSl 080 0a95 007 0-50 | 74193 2:30
FOR QUICK EFFICIENT SERVICE. AFIIS 050 | BEYE5A g'g 0A200  0-08 | V60/201P 3';3 74194 172
AF -20 95 012 | 0A202  0-10 . _
PLEASE PAY US A CALL—VISITORS WELCOME —EASY PARKING. A 8-30 BTI05/5008 | onavs o-éu o8 | 74195 144
AF12; 030 0-75 | 0A211  0-30 015 | 74196 1.58
- AF126  0-80 { BTY42 082 | 0AZ200 0.50 2 015 | 74197 1:58
AF127 o-gg BTY79/100R | 042201 048 | XA161  0-28 | 74108  3.18
AF13% 0 - N 0AZ202 048 | XA162 025 | 7 X
AF178 085 | BTYTOHOOK | 0az203 0.45 | XBlo1  0.43 raes 88
288 Ecclesu“ noud e g;a BY100 015 | 0AZ20¢ 0-45 | XB102  0.30 | Plug in sockets
ARy 080! BYis o14|0az20s 048 XBlos 035 | low profile
Shemeld s‘l 8PE AFiee o080l BY12  015|0azoos 045 | XB113 03 | MPWDIG o
- AFY19 118 | BY182  0.85 | 0AZ207 0-45 | XBI21 043 | 15 pin DIL
Tel . Shemeld 668888 AFZ11 118 | BY213  0-25 | 0AZ208 0-40 | ZR24  0-68 .
o .o G Open daily to callers : Mon.-Fri. 9 a.m.-5 p.m.
THE COMPONENT CENTRE Valves, Tubes and Transistors + Closed Sat. | p.m.-3 p.m.
OF THE NORTH" Terms C.W.O. only « Tel. 01-677 2424-7
‘ All orders subject to V.A.T. at !0% rate. This must be added to
the total order including postage.
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CMOS CATCHES ON

Last year European manufac-
turers bought £1 million worth of
CMOS devices. This year the fig-
ure will be £3 million and 1974 will
see European sales topping £7 mil-
lion. if these figures are correct,
and top Motorola marketing men
be'‘eve they are, then the faith of
the pioneers led by RCA will be
fully justified.

Watch out for Motorola grabbing
a big share of the CMOS market.

Their UK marketing manager is
talking of “dedication” to the tech-
nique and is backing his words

with a costly promotional campaign
centred on a big applications
semii. . to be staged in London in
early October. The seminar will
also be going on tour to other
Furopean capitals.

Motorola latched on to the
CMOS bandwagon by second-
sourcing established RCA devices.
But the pattern is now changing.
Of 48 device types brought to the
market last year by Motorola, 23
types were second-sourced RCA
but 25 were Motorola originals.
This year’s developments bring the
score up to 30 types second-
sourcing RCA plus 50 Motorola
originals.

While Motorola’s newest Euro-
pean plant was in construction at
East Kilbride there was indecision
on its final function. But now the
CMOS market is firming up | can
reveal that East Kilbride is to be

the major European centre for
CMOS production.
At present, wafer diffusion is

based on Phoenix, Arizona. assem-
bly and packaging in plants in
Mexico, Korea and Malaysia and
with European testing in Scotland.
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But East Kilbride is scheduled to
start diffusion of 3-inch watfers in
October and will thus have com-
plete capability to serve Europe
and will be totally committed to
this task.

Manufacturers of CMOS see a
world market worth more than £80
million annually in two vears time.
CMOS. they say, will bite savaaely
into the present TTL and DTL
dominated markets at frequencies
up to 25MHz. But more important
is the opening up of completely
new markets for which other forms
of logic are not suitable. Cited
are watches and clocks, car elec-
tronics, domestic appliances, and
even toys.

DRIVE-IN

The car market is not only open-
ing up for electronic component
manufacturers. The automatic test
equipment (ATE) brigade are also
moving in.

Historically, ATE found its feet in
testing complex avionic systems
and has slowly found its way down
to more mundane tasks such as
checking out PCB boards and
other assemblies in manufacturing
plants where it is used to speed
up production and cut costs be-
cause automatic diagnosis of faults
dispenses with skilled labour.

Car manufacturers are being in-
vited to attend Automatic Testina
'73 Exhibition and Conference in
Brighton in November where the
programme includes papers on
automated engine test beds. More
than 30 ATE eaquipment manufac-
turers will be showina their skills
in hardware and novel apoplications
in the exhibition halls. But poten-
tial users of ATE still need a lot
of education on the subiect. | note
from the provisional list of papers
to be presented that D. B. Gem-
mell of Membrain !td. has sub-
mitted one with the intriauina title
“Some Fancies and Fantasies in
ATE Architecture” that could be
amusing as well as instructional.

TECHNICIAN TRAINING

A discussion document on tech-
nician training has been produced
by a working party of the Institu-
tion of Electrical and Electronics
Technician Engineers under the
chairmanship of Robert Winton of
Mullard Ltd. Entitled “The Future
Development of Further Education
Courses for Technician Engineers
and Technicians'” it proposes a
modular course structure which
will bring students forward to the
educational standards stipulated
by the Engineers’ Registration
Board.

An ‘“open house' meeting will
take place at 2.30 p.m., October
16. at the IEE H.Q., Savoy Place,
for those interested in discussing
the document with the working
party. The document can be ob-
tained free on request from the
IEETE, 2 Savoy Hill, London, WC2R
0BS.

CUT-PRICE
COMPUTERS

While world meat prices soar,
the cost of computing comes
tumbling down. Computer Automa-
tion is now offering the latest
Naked Mini/LSI for less than £500
in quantities of 200 or more. This
is a computer-on-a-card, a single
PCB of 15 X 17 x 1in dimensions
weighing only 4lbs and designed
for OEM use.

If you want the same thing
boxed as a stand-alone unit with
control console, data input key-
board and power supply the cost
is £995 for one-off but still, say
Computer Automation, less than
half the listed price of the PDP-
11-05 or Nova 1210 of comparable
specification. Secret of the new
low price is a central processor
that uses only seven MOS LS|
chips custom-built for the company.

AUTUMN BOOM

After the August holiday season
expect plenty of product and busi-
ness announcements in September.
FR Electronics is concluding
marketing deals with more over-
seas companies. Dymar Electronics
will be launching a complete new
range of land mobile communica-
tions equipment in London on
September 12 which could well
be countered by a surprise an-
nouncement from market leader
Pye. But Dymar, one of the live-
liest companies in mobile radio,
has a fine reputation and should
continue to prosper in this highly
competitive but fast-expanding
field.

Expect, too, some new products
from Racal Group whose 5th bien-
nial Racalex exhibition and con-
ference opens on September 25

RAIDING PARTY

While British TV manufacturers
are worried about the invasion of
Japanese sets in the UK market, a
aroup of British components and
equipment manufacturers will be
probing the Japanese market at
the great Japan Electronics Show
in Osaka in October.

Fifteen companies are taking the
long trip East with the backing of
the Department of Trade and In-
dustry and the Electronic Engineer-
ing Association. Trade prospects
in Japan, say the DTI, are good
for companies that have the right
products.
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stampe§ addvessgd envelo.pe. V\{e
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

PLUGGING THE LEAK

Sir—With regard to your present
series of articles “P.E. Sound Syn-
thesiser”. First. may | point out,
that my comments are in no way
intended to “have a go" at Mr
Shaw’s circuits, which show con-
siderable technical ability and have
no doubt required considerable
effort on his behalf.

I have found. however. during
evaluation of the Ramp Generator
circuit a possible snag and there-
fore supply my findings as other
readers may find my conclusions
useful.

In Mr Shaw's circuit, an OC140
transistor is employed to switch the
direction of integration. It would
appear that the two main factors
governing the choice of transistor
type are. low leakage—since the
transistor is in a high current ampli-
fying loop—and high base/emitter
reverse bias capability—since the
emitter is fixed at —3-5V during
main ramp. with the base held at
approximately —14V by the com-
parator output.

On testing my  constructed
generator, it was found that upon
switching on the integrator output
ramped positive to its positive

Technical queries cannot be dealt with on the telephone.

saturation level, although zero volts
was applied to the input and the
10 megohm shunt in circuit. Adjust-
ment of the offset null pot proved
useless.

The problem, it was found. was
due to leakage in TR1, being suffi-
cient to drive the integrator. which
once started. naturally continued to
ramp until hitting the rail: the leak-
age being too large to be offset by
the null control.

I believe Mr Shaw's choice of
transistor was due to the OCI140's
base/emitter reverse bias capability,
which is in the order of 20V; how-
ever. the leakage current of the
device. being of germanium junction
construction. can be as high as 3
microamps. more than adequate to
cause IC! to integrate. Further,
since the direction of integration
produced is positive, the compara-
tor cannot switch and a steady state
is produced with IC1 output “stuck™
at the positive rail.

My suggested solution to the
problem. should it arise, is as fol-
lows:

The OC140 may be replaced by
a silicon transistor such as a BC109:
this will reduce the maximum pos-
sible leakage current to nA. How-
ever, since the BC109 cannot with-
stand the high reverse ‘bias, the

basefemitter junction will . Zener.
This will not affect the circuit
operation, but if it is considered
“not nice” to Zener the junction,
a small signal diode—such as an

IN9l14—can be inserted in series
with the base to protect the
transistor.

Finally, since a silicon transistor
has a higher ‘“on™ resistance than
a germanium device the 82 ohm
resistor should be reduced in value
until the ramp starts at zero volts.
Without modification of this value
the ramp will be approximately
200mV negative of earth.

Alan A. Thomas,
. Engineering Dept..
Dolby Laboratories Inc.

| am indebted to Mr Thomas who, with
his lucid explanation of an apparent
fault in the Ramp Generator, has
highlighted an omission in the setting-

up procedure for which | humbly
apologise.

In order to avoid the problems
associated with current leakage

through TRI it is necessary to tem-
porarily disconnect Ré from the
summing junction of IC| during the
balancing of the offset. With the
setting-up procedure as outlined in
the original text IC| can be prevented
from going into positive saturation by
adjustment of VR! to counteract the
leakage through TRI but this is a
rather unsatisfactory method since it
is not possible to be absolutely sure
of the input conditions at IC| and thus
there is little point in nulling the offset.
Mr Thomas's suggestion of replacing
the OCI40 with a diode protected
BC109 is particularly valid since it has
been learned that, although the OCI40
is still available from a number of
sources, it is now considered to be an

obsolete device.
G. D. Shaw

communicate directly with the reader.
November 1972

May 1971

Kent, DAl 2Q

January to October 1968

Huime. Chesdle. Cheshire. SK8 6EF.

July to October 1972

PO5 2LZ.

aer?tsu?ber 1971, February 1972, May (972
stoke, Hants.

April to August 1971

Road, Hargham Road, Attleborough, Norfolk.
§1.r'."1.."‘b.r and October 1972

Lancaster, Lancs.

December 1972
Me. J. L.JLDewis. 83 The Grove,Isleworcth Middlesex,

TW7
\

 BACK NUMBERS WANTED

Anyone who can supply the undermentioned are asked to

Mr. J, M. Cathrine, 53 Boosbeck Road, Skefton-in-
Cleéeland. Saltburn-by-the-Sea, Yorkshire, TS|2
20Q.

Mr. D. J. Broa)c(l: 34 Rowan Crescent, Dartford,
N. Lee, Cheadle Hulme School, Cheadle
Mr.S. T. Saw, |9 Malvern Road, Southsea, Hants.,
erry, Old Rectory, Tunworth, Basinge

Mr. R. j. Patterson, Laburnum Cottage, Poplar

Williams, 31 Peel Crescent, Westfield,

June 1971
Mr. A. J. Holmes, 4 Castle Avenue, Datcher,
Bucks.

July to October 1972

Mr.]. Y. T. Lee, 20 Wong Chuk Hand Road,

2nd Floor, Aberdeen, Hong Kong.

December 1972
Mr. A,
Nottingham, NGI16 3NG.

July 197)

Mr. E. S. Eaves, Wincthorpe, Holmfield Avenue,
Blackpool, Cleveleys, Lancs., FY52QT.

August 1972
Mr.S. A, Hook, 21 Peak Yeiw Road, Chesterfield,
Derbyshire, S40 4NW.

June 1969 to March 1970
Mr. D. Quarterman, 49 Baddesley Road, Olton,
Solihull.

April 1973
Mr. D, Weightman, 21 Glenroy Street, Roath,
Cardiff.

July 1972 to March 1973
Mr D. Couser, Winnipeg, Manitoba, Canada.

March 1973
Mr H. Brede, 24 Branet Road, Scunthorpe, Lincs.

longer be supplied. We will try to publish announcements of

We regret that back numbers of Practical Electronics can no
readers’ requirements (without a guaranteed date) free of charge.

G. Morgan, 123 Queen Road, Eastwood, .

August 1972 and February 1973
Mr  Hans Gram, Civilingenior
253-6800 Varde, Scandinavia.

October 1972
Mr G. Hibbert, 12 Moray Street, Richmond, NSW,
Australia.

October and November 1972
Mr R. Thomas, 8440 18ch Ave. S.W. Seattle,
Woashington, 98106, USA.

November and December 1968
Mr P. Ghose, Wireless inspector, 310-8, Hill
Colony. P.O.—Bihar. India.

February to April 1973
Mr R. Shaul, 23 Southlea Avenue, Southbourne,
Bournemouth.

February 1972
Mr C. Kelly, 59 Glentow Road, Whitehall, Dublin 9.

September 1968, April, June and September
[}

Tarphagevej

0
Mr D. Hill, The Jacarandas, Bois Lane, Chesham
Bois, Bucks.
January and February 1973
Mr T. Robinson, Wayford, Bolney Road, Shiplake,
Henley-on-Thames.
May 1969 to March 1970
Mr D. Yuiil, | 4 Belston, By Ayr, Scotland.
January to October 1968

Mr D. G.Haslam, 35 Berrigan Crescent, O'Connor.
A.C.T. 2601, Australia.
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TRANSFORMERS

MAINS ISOLATING SERIES

Primary I20/140 Volts.

f. VA Weight
. (Watts) b oz
7 20

O®OVN WD UL —
COO®ONO®mN®

rwN

YA Weight
(Woatts) Ib oz
20 0

B ——
ONSON WM —
Ch@mb b

=3
~
o

Tapped and Earth Shielded
ALSO AVAILABLE WITH 115/120V SEC. WINDING

Size cm,

Q@
)

X KX X XXX XX

N______
EI3sioR ey
ONNOO——Vuo
X X X X X X X X
I
COADDWO
BXx-"oomon
—QOWDNNIOND

w
x

AUTO SE
Size cm.

~ X ERwmNn
NOO—WwWOom
XX XX X X X >
BrxrooNRa
—OWW RN =

Secondary 120/240 Yolts Centre

PLEASE NOTE

RIES
Auto Tops

5-210-240
5-210-240
5-200-220-240

.

gep

TOTALLY ENCLOSED |15V AUTO TRANSFORMERS
115V 500 Wate totally enclosed auto transformer, complete with
mains lead and two 115V outlet sockets, £9:49, P & P 67p.
Also available a 20 Watt ver<jon, £2.02, P & P 22p

LOW VOLTAGE SERIES (ISOLATED)

PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps.

NN =00 ——
OCXOXNADBNNA®

w——

Weight

b oz

NOoONA@AAR

GREAe AWM=

05
1-0
20
30
4.0
5-0
60
80
00

Weight

[ ISI=TNTUINERLS
°
ococornmon™

Mooo

Size cm.

~
o

N L L R
NOO—-VOVWOWO—m
P00V EB NN
W= ONOVONAD

Size cm,

ENRN VOSSR
O===QOOVWVWO —
SSvovoNey
MNOWARRN W

Size cm,

o
»

SXRRONE
NOO—-VUVwWwO
¥ 1
NNOSo®@N
NNNONNC A

Secondary Windings

-12V at 0°25A <2
IVa(OSA 2

JOVOLT RANGE
Secondary Taps

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

50 VOLT RANGE
Secondary Taps

0-19-25-33-40-50v

60 VOLT RANGE

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

P&r

VWOV AN O™
NODBNASOLOND

i
122
162
243
299
3:55
4-42
5-28
6-82
836

1-62
226
3-55

K YOUR
ATION!

Kit comprises
EVERYTHING:
Case, cables,
coil connectors,
Silicon grease,
8-page
instruction
leaflet.

TO SP
IMA

SPARKRITE

Electronic Ignition Kit
only £9-35

Fascinating to build Fantastic improvement to your car's
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork dnlled ready. Fitted to car in 15
minutes when built.

o Sustained peak performance. o Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher

. 3 541
| bl . . 698
| < 12 a .~ . 10-12

2 I72 127 16:75

EQUIPMENT TRANSFORMER
Ref. 238 PRI 0240 Screen Sec. 3-0 3V, RMS at 200mA. Size cm. 2-8
2:6 x2:0. Weight 20z. £1 18. P. & P. 10p.
LEAD ACID BATTERY CHARGER TYPES
Amps.  Weight

77

38
il top speed. e Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. o Purer exhaust gas emission.
A new development from the manufacturers of Gunton ignition. Price: £9.35 inc.
VAT and postage. {12 volt only. State Pos. or Neg earth). Ready built unit also
avaitable £11.85 inc. VAT and postage. GUARANTEED 5 YEARS

III MR NN vE BESE AR U
612 :
All ratings a:ezcoontmuous S(andlanl—dacons: 6:? Id67 ORDER NOW e TR OSSN SSOER e
tags and vacuum impregnation. ruction: open wich folder !az Bath Street, Walsall WS1 3DE.  Phone: 33652

Xeartiens oo BRS, Please send me one SPARKRITE Kit complete. | enclose

BCI07/108/109 I]F.p eI;chSIPIEISBOISR:O:ﬂ?rTORS P.0O./Cheque for £3-35. Or for ready built unit £11-55

- =
¢ 77 | Please note, these 2-

8:6 units do not in- 3
¢« 86 | clude rectifiers 4.

ADI61/162 60p pair
+mica and bushes

AVOMETERS
FOR V.A.T.

INCLUDING P, & P,

BARRIE electronics
3,THE M'NORlES’ LONDON EC3N 1'BJ I (Live near Walsall? Call in for an actual workshop

TELEPHONE. 01_488 3316/8 Ldemo. It really is convincing) PE1u
NEAREST TUBE S‘TATIONS ALDGATE & ALDGATE EAST I N e B _—

+ mica and bushes

ELECTROSIL RESISTORS .
PLEASE ADD 109,

NAME

ADDRESS I
[

)
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR.

Tel. 021-327 2339

TRANSISTORS Field Effect Transistors oo NEW! NEW! NEW! NEW!
OulpDu:11""rsnllllorl 25p BFW 12/13/14 ... J An aerosol spray providing a convenient means of producing any number of copies ot a
oC 36 50p Micro-miniature N.P.N. rinted circuit both simply and quickly. .
BD 145 .. 25p BF . 10p | Method: Spray copper laminate board with light sensitive spray. Cover with trans-
DA 400/403/450/452 ... 10p | .parent film upon which circuit has beerl]1 dri:‘wn. Expose to light. {No need to use
i . i o teh i | .
Smalt Signal N.P.N. 10p | IFrETed Transmitters gt sonaive amyosol saray ¥ oy s AN SIER T RO METET . 5100 plus
i Y 1 £4
S(F: 11349 :g: 88‘( 122 0 Developer and Etchant . S0p postage
Light-sensitive Trans NEWER THAN NEW! ! VEROBOARD
Transmitting Types P70 ... .. .. 20p | Flore Glass Board pre-treated with Night- | 24in x 1in x 0-15in 6p
BFR 64 ... - - E‘ sensitive lacquer ing you to produce | 34in x 24in x 0-15in 16p
BKY 89A S e S | Compiementary Drivers, 2 watts (per prototype  printed  circuts  within  five | 31in x 33in x 0150 20p
BLY 93A e B9 |\ matched  pair) e minutes. 5N x ?ii"‘ x 0-15in 20p
75mm x 100mm .. 33 | 5n x 3hn x0-15n 28p
Microwave Varactor Diodes 150mm x 100mm L. e6p | 170 x 24in x 0-15in 55p
BXY 27/28/32/35/36/37/38/39/40/41 ... £1 s P E C l A L 150mm x 200mm £1-32 | 17in x 34in x 0-15in 78p
b 1
Microwave Detector Epoxy-Resin 3:g : ?‘im x g:','r: g.:
£ o FFE R picmmpp 0mm 20| 5n gm x0-tin L 2p
Microwave Mixer 150mm x 20mm ... 88p :" ("F " 20'1'"38 o et oo ;"’
CL7331. . . £20 . pot Face Cutter 38p. Pin Insert Tool 48p.
hcrowars Gurn s e I Py AR - B
crowave Gu v
CL 8370.... . . . £10 U N l'J U N CTI o N ?;ppnrs-clad Epoxy Resin Board 25 1in boards and a Spot Face Cutter—50p.
CL 8380 ... . . L. £10 in x Gin . p | “ODDS & ENDS ‘—1p sq in
CL 8390 ... - ..t
B = - | TRANSISTOR WULLARD POLYESTER S—

CAPACITORS

CAPACITORS
L RO WL EIEED £5 S| M I LA R To 0-001uF 5200?)012'; S;ol)((:):GI“F 0-015uF 3p each, 20p dozen, £1-75 per 100
- -00tu -0018uF  0-0056pF 0-015u
AEY 16 .. £10 2N2646 0-0012uF 0-00224F 0-01uF_ 0-033uF ]ggi 133?; g%gg
. F 0 . F 0 F
R.F. Transistors 0-0015uF 0-0027uF 0-012uF  0-082ul 22pF 150pF 680pF
BF 180 .. 20p 20p dozen, 75p—100. £5-1.000, £40-10.000 33pF 220pF 1 000pF
BF 194 ... 10p zsp 0-15uF 0 18uF 0-22uF 0-39uF 0-68uF 39pF 330pF
AF 124 . 20p 20p dozen; £1-100; £6-50-1.000; £50-10.000 47pF 470pF
100 WATT RESISTORS 1 VEROBOARD CUTTER 20 ASSORTED UNUSED a 6 COMPUTER PANELS
£1 100 2:— RAMIC £1 524inx0-15 BOARDS £1 MARKED, TESTED £1 CONTAINING MASSES OF
CAPACITORS 50 SQ.IN "*ODD PIECES" ERANSIESTORS mngJ(E:?OLRSA:gSSIg(T’g:s
100 DIODE:! VE C108, ETC. 4
CIEIENE 80 AND CAPACITORS
POSTACE 15p PACK No. 1 POSTAGE 15p I PACK No. 3 | POSTAGE 15p PACK No. 5 POSTAGE 25P PACK No 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
£1 100 CERAMIC £1 100 CERAMIC £ SIGNAL TRACER KIT 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS a
POSTAGE 15p I PACK No. 2 | POSTAGE 15p l PACK No. 4 | POSTAGE 15p l PACK No 6 | POSTAGE 15P PACK No. 8

POSTAGE (MINIMUM) 15P PER ORDER

ALL GOODS PLUS 10% V.A.T.

DISCOUNT
PRIGES

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors,

transistors,
etc. Rigid plastic units interlock together

diodes,

in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
1D and 2D have removable space dividers.
Build up any size cabinet for wall, bench or
table top.

BUY AT TRADE PRICES!
SINGLE UNITS (1D) (5Sins < 2}ins x
2%ins). £1-25 DOZEN.

DOUBLE UNITS (2D) (Sins - 4}ins »
2}ins). £2:10 DOZEN.

TREBLE (3D) £220 for 8.

DOUBLE TREBLE 2 drawers, in oneouter
case (6D2), £3-25 for 8, EXTRA LARGE
SIZE (6D1) £3-10 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £6 and over DEDUCT 5% in the £
Orders £10 and over DEDUCT 74%, in the £
Orders £20 and over DEDUCT 10% in the £
PACKING/POSTAGE/CARRIAGE: Add 35p
to allordersunder £10, Orders £10and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
Please add 10% V.A.T. to total remittance
r (Dept. PEID)124 Crickluwgod

Broadway, London, N.W.
Tel 0l-4¥0 4844

A DEXTER

QUADROPHONIC
PAN POT

A THIRD DIMENSION IN
CONTROL TECHNOLOGY
SEND
£6°75
(INC. V.A.T. AND POSTAGE)
FOR SAMPLE

For full details and application notes
write to:

ALLEN & HEATH LTD.

PEMBROKE HOUSE o CAMPSBOURNE
ROAD « HORNSEY o LONDON, N.8
Telephone 01-340 3291

DIMMASWITGH

]

ALLOWS COMPLETE

il

i

z
LFHTING CONTROL

The DEXTER DIMMASWITCH s an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install” unit or “simple to assemble” kit. Two
models are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.52 Kit form £2.97

300 watt £2.97  Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send c.w.0.to:

DEXTER & COMPANY
1 ULVER HOUSE

A$ SUPPLIED
TO H.M. GOVERNMENT
DEPARTMENTS, HOSPITALS,

LOCAL AUTHOMITIES,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 20
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ALL

BSR LATEST SUPERSLIM
STEREO & MONO

Plays 187, 10" or 7" records,

Auto or Manual. A high

quality unit backed by BSR

reliability with 12 months’
guarantee. AC 200/250V

Size 18§ x 113

Above motor boud 8%in,

below motor board 2iin,

with STEREO and moN0 XTAL £8'25 post 255,
PORTABLE PLAYER CABINET

Modern design. Blaok rexine covered. Siiver tront grille,
Chrome fittings.

Motor board cut for BSR deck £4-50 Post 28p
WOOFER AND

E.M.1. RO £5-75

Available separately s Post 25p.
Wooler £24-25 Tweeter £1.90
Comprising a fine example of 8 Wooler
101 x 6}ln. with a massive Ceramic
Magoet, 440z. Gauss 13,000 lines.
Alominium Cone centre to improve
middie and top response. Also the E.M.I.
Twester 31in, square has a special light-
weight paper cone and magnet flux
10,000 iines. Crossover condenser and
1ol instructions suppiied.

Impedance Standard
Maximum Power
Usetul Relponu
Base Reso:
SUI’I‘ABLE EICLOSURE 20 x 18 x 9in.
MODERN GROOVED FRONT DESIGN,
TEAK FINISH

3

Post
25p

£9-9

OUR PRICES INCLUDE V.A.T.

ANOTHER R.C.S. BARGAIN!
4 TRANSISTOR MONO AMPLIFIER

Powertul 38 watt output, 15 ohm. AC mains operated with
transformer. 3-Controls, volume. trebls, bass and Ou/ Of
swilch with knobs. Ready made on printed circnit board.

Pused inputs and outputs. Famous make, Post
sise 8in wide x 4in deep x 8in high. 5 95
Suitable 7" x 4* IJ).I‘(.T, £1.

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transtormer
input 200/240V a.c. Output voltages available 8 or 9 or 12

or 15 or 18 or 20V d.c. at 100mA or less

PLEASE STATE VOLTAGE REQUIRED. £2 20 Polt

Detalls 5.A.E. 8ise 8§ x 1} x l}in.

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

Ideal tor Mike, Tape, P.U., Guitar, etc. Can be used with

Battery 9-12V or H.T. line 200-300V d.c ize :

ALL  MODELS “BAKIB SPEAKERS” IN §TOCK
Hi Fi E Man 20 plans, demgns,
crossover data and cuhlc tables. 42p Post L'ree

B@KER MAJOR 12" £9-90

Post 28p
30-14,600 c/s, 12in. doudle
cone, wooler and tweeter cone
together with a BAKER
ceramic magaet assembly
having a fux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 c/s. Rated 20W.
NOTE: 8 or 8 or 15 ohms must
be stated.

Modale kit, 30-17,000 c/s
with ;weeur. croasover,
baffle an .

instructions. 2 so

Please state 8 or 8 or 15 ohms. Post 25p

8i
12 x 1t x}in. Response 25 c/s to 28 kc/l. 26 dB nln
For use with valve or transistor equipment.
Fuil instructions supplied. Details 8.A.E. 99p 20p

COMPACT PORTABLE STEREO HI-FI

Two full size loudspeakers 18} x 10 x 8}in. Player unit
clips to loudspeakers making it extremely compaoct, over-
all sise only 187 x 10 x 8}in. 3 watts per channel, plays
all records 88 r.p.m., 45 r.p.m. Separate volume and tone

controls. 240V AC mains. Attractive £25 Plas 85p
Texk colour, weight 13 Ib. carriage.

BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made. 2 Transistors ready aligned
raqmrel 10-7 M/C: 8 LF. Complete with tuning RADE.

SPECIAL OFFER!
SMITH’S CLOCKWORK 15 AMP
TIME SWITCH e
8ingle pole two-way. Surface mounting
with fixing screws. Will replace
existing wall switch to glve light
for return home, garage, automatic
antl-burglar lights, etc. Variable knob,
Turn on or off at full or intermediate
settings. Two types available 0 to 60 minutes Type A or
0 to 6 hours Type B. Makers last list price £4.50, Brand
new and lully guaranteed. Fully insulated.
OUR PRICE £1-65. or £3 pair. Post 28p
(PLEASE STATE TYPE A OR B WHEN ORDERING)

WEYRAD PS0 — TRANSISTOR COILS
RASW Ferrite Aerial . .72p Driver Trans, LFDT4 . .58p
Osc. P50/1AC 33p Printed Circuit, PCAL1 . . 58p
LF. P50/2CC 470 kcl ] J.B. Tuning Gang
8rd I.F. P50/3CC . g;%{ld Booklet ..

Spare Cores ..........8p | OPTL ............

Mullard Ferrite Rod 8 x ]in. 20p. 8 x iin, 20p,

VOLUME CONTROLS g?”o:: C?:;ﬂiv .
T AE|

:l% ol’:;’s“ '1%: mﬁfgfogg‘: AERAXIAL-AIR SPACED

STEREO L/S 85p. D.P. 75p. ggb’z‘l‘,g'vgongs'su

Edge 5K.8.P. Transistor 26p. Tiesllgeslamilatons lond

8in. or 10in. ELAC
HI-Fl SPEAKER

Dual cone plasticised roll sur
round. Large ceramic magnet,
50-16,000 c/s. Bass resonance
86 c¢/s. 8 ohm impedance,

8in 10 waits, 10in 12 .
w:m m'::.lic.powenh £3 75 Post 25p

E.M.I. I3} x 8in.

SPEAKER SALE!
With twin twesters. £ 4 50 //E

And crossover,
watt, State 3 or 8 or
15 ohm. As illustrated. Post 25p

With fiared tweeter cone and ceramic
magnet. 10 watt.
Bassres. 45-60 c/o. *
Flux 10,000 gauss,
State 3 or 8 or 15 ohm. Post 28p
16 x 10 x oin. £3°50

Bookshelf Cabinet ‘Teak finiahi Post 25p

BRITISH MADE STEREO  £6.95
MULTIPLEX DECODER  Post 20p

Braud New. 7 transistors Plus integrated cireuis, Fibre-Glass
printed oiroult hoard. 8ize 21 X 64 X ). Pre-Aligned. Com-
plete with stereo beacon indicator. 12V d.c. operation. 400mV
Output for 100mV Input. Fall instructions for use with any
FM Tuner. Some technical experience essential,

BLANK ALUMINIUM CHAS88IS, 18 sw.g. 2}in sides
8 x 4in 45p; 8 x 8in 53p; 10 x 7in 65p; 12 x 8in 85p;
14 x 9in 80p; 18 x 6in 90p; 12 x 8in 50p. 18 x 10in £1.
ALUMINIUM BOX 8 x 4 x 4in 80p.

ALUMINIUM PANELS 18 s.w.g. 8 x 4in 8p; 8 x 6in 15p;
14 x 8in 18p; 10 x 7in 19p;
16 X 8in 28p; 14 x 9in 34p; 12 x 1%in 40p; 18 x 10in 50p.
PAXOLIN PANEL 10 x 8in 15p.

RADIO COMPONENT SPECIALISTS

2 x bin 20p; 12 x 8in 28p; *

BAKER *'BIG-SOUND" SPEAKERS Post 26p

‘Group 25’ | ‘Group 35’ | ‘Group 50’
e £8.80 |33 £9-90 | £2
8or8orl5obhm | 3or8orlbobm 8 or 16 ohm

TEAK VENEERED HI-FI SPEAKER # CABINETS.
For 12in or 10in dis. speaker 20 x 18 x 8in, £0'80, Post 25p.
Por 13 x 8in or 8in speaker 16 x 10 x 9in, £5°50. Post 25p,
For 8 x .5in speaker 18 x 8 xBin, 24-40. Post £28p.
For 6in and Tweeter 12 X 8 x Bin, £4.00. Post 26p.
LOUDSPEAKER CABINET WADDING 18In wide, 15p ft,

GOODMANS 64in. HI-FI WOOFER -

but some ¢

Our price £3:95 rousn

essential,

8 ohm. 10W. Large ceramic magnet. y
Special Cambric cone surround. £4 [
Fri

30-12,000 c/s. Ideal P.A. \
Columnl Hi-Fi Enclosure Systems, etc.

Suitable Cabinet 12 x 8 x 8 £4 Suitable Tweeter 42 |

All post
25p each

MAINS TRANSFORMERS
Eaglo MT1 12-0-12V 50mA
250-0-250 80mA 6-3V 3-5A, 8:3V 1A, or 5V 2A .
850-0-350 80mA, -3V 3-5A, 6-3V 1A, or 5V 24 .
300-0-300V 120mA, 6:3V 4A C.T.; 6.3V 2A

MINIATURE 200V, 20mA, 8.3V 1A, 2§ x 2} x &in 75p
MIDGET 220V 45mA, 6-3V 2A, 2] x 2§ x Zin 80p
HEATER TRANS.63V3A ... .............. 60p

GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at2A,8,4,5,6,8,9,10,12,15,18,24and 30V. ... 22.80
1A, 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60V  £2.80
24, 6, 8, 10, 12, 186, 18, 20, 24, 30, 36, 40, 48, 60V  23.80
5A, 8, 8, 10, 12, 18, 18, 20, 24, 80, 36, 40, 48, 60V  28.75

3A, 5,8, 13V £1.00, Ditto BA ................ £1-20
34, 5, 8, 10, 13V, 5-0-5V £1.30, Ditto 5A .... £1-50
8-0-6 500 mA 80p
8V 1 amp 95p
12V 300 mA 75p
12V 500 mA 85p
18V 750 mA ... 95p

AUTO TRANSFORM! or 230V to 118V,

. 115V to
150W £2-80; 500W £6-25; 750W 110 1000W
CHARGER TRANSFORMERS. Inpnt 200/250V
for 6 or 12V, 1A, £1.50; 2A, 21.80; 4A, £2.50.
BATTERY CHARGERS. 1]A 22; 3A £3; 4A £4; 5A 24.50.

MAINS ISOLATING TRANSFORMER

Primary 0.-110-240V. Secondary 0-240V. 3A. 720W.
ilnmll?e(l '.emxh'llnll’d anrnilh impregnated. Fully enclosed
n steel case with fxing feet. Carr,
Famous make. (Vatue £19) UK PRICE £10 £
Can be used as 800W anto transformers 240-110V.

IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW ELECTROLYTIC CONDENSERS

2/350V.. 14p | 250/25V .. ldp | 50-+50/350V 50p
Ya%0v.. 1ty 800/25Y .. 20p | 60+100/350V .. 89
18p P | 324-32/250V

16/450V  22p | 1000/60V. . 47p | oo+ 32/ )

32-+32/450V agp
39450V 38p | 8+8/460V  ppp | SL+IZMSON o
25/25V.. 10p | 8+18/450v g5p | 350+80/ oo U17)
50/50V.. 10p | 16+ 16/450V 40p | 32-+32+32/380V 55p
100/25V  10p | 324 32/350V 40p | 100+50+50/350V 56p

Low VOLTAGE ELECTROLYTIC

1,2, 4,5, 8, 186, 25, 30, 50, 100 200m!‘ 15V 10p.
500mF 12V 16p; 25V 20]1. 'V 30p.

1000mF 12V 17p; 256V 35p; 50V 47p 100V 70p.

2000mF 8V 25p; 25V 42p; 50V §7p

2600mF 50V 62p; 3000mF 25V 471). 50V 65p

5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p. 50V 85p.

CERAMIC, 1pF to 0-01mF, 4p. Silver Mica £ to 5000pF, 4p.

PAPER 850V-0-1 4p, 0-5 13p; lmF 15p; 2mF 150V 15p.

500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 5p.

SILVER MICA. Close tolerance 1%. 2-2-800pF 8p; 560-

2.200pl‘ 10p; 2,700-5,600pF 20p; 6,800pF-0-01, m1d 30p each.
IN GANG.,"0-0" 208pF + 176pF, 65p; 500pF standard 45p.

386pP+866pP with 25pF +25pF, 8low motion driva 50p.

SHORT WAVE SINGLE. 10pF, 30p, 25p!' 55p, 5OpF, b

NEON PANEL INDICATORS 250V AC/DC. Amber 20p

RESISTORS. {W, {W, 1W, 20% lp; 2W, 5p. 100 to 10M.

HIGH STABILITY. {W 2% 10 obms to 8 meg., 10p,

Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.

WIBE-WOUND RESISTORS 5 watt, 10 wltt. 15 watt,

10 ohms to 100K 10p each; 0-5 ohm to 8-2 ohms 10p.

TAPE OSCILLATOR COlL Valve type 85p.

b\
ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher lraqnanclel
and 8 smooth extension of total response

from 1,000 ¢/s to 18,000 c/s. Bize 3} x
8} x2in deep. Rating 10W, 8 ohm or
15 ohm models. £| 90 Post 20p.

Crossover 95p

SPEAKER COVERING MATERIALS. Samples Large §8.A.E.
Horn Tweeters 2-168kc/s, 10W 8 obm or 15 obm £1.95.
De Luxe Horn Tweeters 2-18kc/s, 15W, 15 ohm £3.
CROSSOVERS, TWO-WAY 3,000 c/s 8 or 8 or 15 ohm 85p.
LOUDSPEAKERS P.M. 3 OHMS, 7x4in., £1-25; 64in., £1.50;
8 x 5in, £1-60; 10in, £2:00; 8in, £1-75; leBm 21.90.
SPECIAL OFFER' 80 ohm, 2tin, 2Hn 35 obm, 2in, 3in,
25 ohm, 2{in dia., 3in dia., 5in dia. EACH
15 ohm, 3}in dia, 6x 4in, 7 x 4in, 8 x Bin. TYPE
3 obm, 2}in, 2{in, 3}in, Sin dia. (0 x_4in 8 ohms £1.50.)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,

8in. diameter 4W £2-50, 10in diameter 5W £22-50;

12in dumater. 6w, £22-95,

VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 26p.
5 WATT MULTI-RATIO, 3, 8 and 15 ohms 80p.

Mike trans. mu meial 100:1 £1-25.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

All purpose transistorised. ~
Ideal for Groups, Disco and P.A
4 inputs speech and music. 4 way

mixing. Output 8/15 ohm. a.c. Mains.
Separate treble and bass controls.
Guaranteed. Details SAE.

BARGAIN AM TUNER. Medium Wave.
Transistor Buperhet, Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound eflects to recordings.

Carr.
£1°00

£49

£4-95

‘Will mix Microphone, records, tape and tuner £3.95
with separate controls into single output. V.

STEREO VERSION OF ABOVE £5 .95
BARGAIN 3 WATT AMPLIPIER. 4 Transistor £450

Push-Puil Ready built, with volume, 18 wolt.
D.C. Treble aud bass controls.

COAXIAL PLUG 10p. PANEL SOCKETB 10p LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH £
BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd.
JACK SOCKET S8td. open-circuit 14p, closed circuit 23p;
Chrome Lead-S8ocket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3-6mm Chrome 12p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10. DIN SBOCKETS Lead
3-pin 18p; 6-pin 15p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS, 5p; CERAMICS 8p; CANS 5p.

DE LUXE 4 POLE MOTOR

1,400 r.p.m. Reversible 42 wm
lpindle 147 x ", sise 347 x 87, £I 95
illustrated. Wlth Cooling Fan. a.c. 240 V.Post 25p

TWO RPM GEARED MOTORS 95p

240V A.C. mains.
Ideal tor displays/disco light wheels. Post 26p.

E.M.l. GRAM. MOTOR. 120v or 240V ac.
Post 26p.

400 r.p.m, 2pole 70mA. Bise 2] x 2} x 2iin.

8

337 WHITEHORSE ROAD, CROYDON

en 9-6. Wad. 9-1, Sat. 9.5 (Closed for lunch 1.15-2.30)

Buses 50, 68, 159, Rail Selhurst. Tel, 01-684-1665

Illustrated Colour Brochure, Radio Books and Component Lists [0p. (Minimum posting charge ZOpg
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

Type Pricep Type Fricep Type fPricep Type [IPricep fricep  Type Pricep Typr Pricep Type Pricep Type Pricep Type Pricep
AC107 g2 ADI6I 87 BCl45 50  BDllo 68 39 (441 33 STI40 14 2N1307 23 2NuUS26(Ry1l  2N3906 30
AC113 20 Ab1s: 37 BClI4T 11 BbI16 88 39 Ca4 38 ST} 18 N 13
ACHID 22 ADISI & BC148 11 BDJ2l 88 33 Cit4 39 TIS4Y 33 11
ACIITK 38 ADI62(MP) BC149 13 Bblzd 72 38 C430 24 UT46 30 13
AC122 13 61  BCl30 20 BDLI24 78 38 MATI00 21  ZN4l4 £1-20 13
AC12) 18 ADT140 55 22 BLI3L 88 38 MATIOl 22 301 21 13
ACIYS 19 AF1l4 7 19 BDI32 68 44  MATI20 21 2 21 1%
ACI127 20 AF113 7 31 RD133 72 44 MATI2L 22 4 21 19
ACI2 20 27 33 BDI35 44 28 MJIE2955 85 27 18
AC132 18 27 20 BDI36 44 38 MJE3055 62 44 19
AC134 18 39 13 BDI37 50 30 MJE3440 55 39 18
AC137 16 33 13 BD13s 58 44  MPFl0oy 46  2G30Y 39 19
AC141 20 a3 50 BD13v 6l 13 MPF104 41 20339 22 19
ACH41K 82 31 86  BD140 88 13 MPFlo5 41 394 18 19
AC142 20 31 13  BDI5> 88 16 0C19 39 344 20 19
AC142K 28 33 13 BD175 68 16 OC: 70 2345 18 19
AC161 55 13 BD176 68 50 2(;371 18 13
AC164 22 85 13 BD177 72 £1-05 2G3718 13 80
AC165 28 55 16 BD178 72 50 2G:373 19 2N3415 35
AC166 2 55 18 BD179 77 86 2G:374 19 416 81 2N5458 38
AC167 27 55 16 BD18¢ 77 4 16377 33 18 417 31 2N5459 44
AC166 22 41 16 BD185 72 81 2G378 18 18 525 83 2N6211 75
AC166 22 72 24 BD186 7 81 2G381 18 16 614 74 55
AC167 22 72 21 BD187 77 a8 2G382 18 27 3615 82 16
AC168 27 28 ¢l  BD188 77 a3 2G401 a8 27 UN3616 82 46
AC169 18 a3 21 BD189 88 88 26414 a3 52 N3646 10 61
AC176 22 28 27 BD1so 88 39 2G417 28 23 702 13 77
ACL177 27 28 27 BD195 94 39 2N 388 88 23 2N3703 13 88
AC178 31 28 11 BD19%6 94 BFW10 66 2N386A 81 23 uN3704 14 86
AC178 81 28 11 BD197 99 30 2N 404 22 19 2N3705 18 88
AC179 31 28 11 BD198 29 24 2N404A 81 9N2904A 23  2N3706 13 82
AC180 22 28 11 BD199 #1.06 33 2N524 48 2N290H 23  u2N3707 14 ug30n 46
ACIB80K 82 28 18  BD200 $1-08 24 2N527 B84  Nu905A 23  2N3708 8 naoe
AC181 22 28 18 BD205 88 27 IN598 48 aNo906 17  2Nazon 10 253224 46
ACIBIK 82 28 31  BD206 88 24 2N599 80 yN2906A 20 3710 1p @932 6
AC187 24 £8 31 BD207 21-06 22 2N696 14 2N 2907 29 711 10 28324 ”
ACIS7K 2B 28 12 BD208 £1.05 22 2N6Y7 15 UN9007A 24 2N3819 3l 28325 77
AC188 24 44 12 BDY20 8110 22 2N 698 27 9N2923 16 2N3820 55 93326 77
AC188K 28 10 18 BF115 27 19 2N6YY 39 2N2924 18 30 27
ACY17 28 10 12 BF117 50 04 2N706 9 uN2925 16 31 28 ki
ACY18 o2 11 12 BF1I8 77 17 UN7064 10 oN2996(G) 14 31 28701 48
ACY1S 22 11 16 BFlL19 77 17 2N708 13 UN2926(Y) 12 (3904 83 40361 44
ACY20 22 17 28 BF121 50 17 711 33 N20¢ 3905 31 40362 50
ACY2l g8 17 8 BF123 56 }7 .)\7{7 gg
ACY22 18 17 80 BF125 50 7 IN718
ACY2T 20 £0 27 BF127 86 17 INTIBA 55 DIODES AND RECTIFIERS
ACY28 21 11 3 BF152 6l 17 2NT726 31 AAl19 009 BYIl4 013 BYZI8 039
ACY20 88 a8 40 BF153 50 20 IN727 31 4A120 009 BYI26 018 BYZ19 081
ACY30 81 88 34  BF134 50 20 IN743 22 AAl129 0.0 BYI27 017 CGE2
ACY31 81 18 40 BF155 77 31 2N744 22 AAY30 010 BLYI28 017 (0A91 Eq)
ACYS4  £8 20 g7  BF156 53 31 2N814 16  AAZ13 011 BY130 018
ACY36 28 13 £  BF157 6l 14 2N918 33. BAI00 011 BY133 023 CG651—
ACY38 81 20 88 BF158 61  B8Y954 14 gNY29 28 Ball6 023 BYI64 055 (0AT0-0A79)
ACY40 19 18 24 BF159 68 22-20 2N930 BA126 024 BYX38/30 0-07
ACY4l 20 17 28 BF160 44 55 2N1131 22 BAl48  0-16 0.46 0A5 0-3%
ACY44 89 17 16 BF162 44 33 3N1132 24 BAl54 013 BYZI10 089 0A3SL 023
AD130 42 4“4 22 BF163 44 28 2N1302 16 Balss 016 BYZI1 033 0Al0 039
AD140 88 33 18  BF164 44 28 2N1303 18  BAl36 015 BYZ12 033 0A47  0-08
ADl42 58 33 22 BF165 44 55 9N1304 19 BY100 0-17 BYZI3 028 O0A70  0-08
AD143 42 38 BCZIl 28  BF167 24 39 ON1305 19 BY101 013 BYZI6 0-44 OA79  0.08
AD149 56 88  BCZl2 28 BFI173 24 22 2NI306 23 BY105 019 BYZ17 03¢ 0A81  0.08
LINEAR 1.C’s—FULL SPEC. § DTL 930 SERIES H 1
e LOGIC 1O 74 Series T.T.L. 1.C’s
. ~24 25—
Ry | f,o, ‘,23 '020‘;" Type . Fjlee o+ )| BL-PAE STILL LOWEST IN PRICE. FULL SPECIFICATION i
BP701C-SL701C  50p 46p 40p [| BP930 16p 14p 13p § GUARANTEED. ALL FAMOUS MANUFACTURERS
BP702C-8L702C 50p 45p 40p BP932 16p 15p 14p 1 25 1004 1 25 1004 1 25 100+
BP702-72702 50p 48p 45p [ BP93: 16p 159 l4p £p £p £p £p £p £p £p £p 2
BP709-72709 3sp 338p 30p [ BP93S 16p 15p l4p f§ sN7400 017 018 015 017 016 0-15  SN74l4]1 074 071 0:84
BP709P-A709C  36p 33p 30p K BPU36 18p  15p  14p J SN7401 0-17 018 015 0-17 018 0-15 8N74145 185 1-54 1.43
BP710-72710 45p 43p 40p N BPY44 16p 15p l4p § 8Ni402 017 018 015 017 016 0-15  8N74150 3-30 297 276
BP711-4A711 45p 43p 40p BP945 30p 28p  25p @ sSN7403 017 016 015 017 018 015 SN74151 110 1.06 0-89
BP741-72741 40p 38p 35p BPY4h 15p 14p 13p SN7404 017 018 015 | 017 016 015 | 8N74153 1-32 121 106
1AT03C 28p 26p 24p [ BP9 30p 28p  25p M sN7405 017 0-18 015 032 0-29 0-27  NN7ily4 198 1.87 178
TAA263 80p 70p 80p § BPO5I 70p 685p  60p M sNiio06 038 0-34 031 0-32  0.29 0-27 | 3N74156 1.54 143 1.2
TAA293 £1.00 95p 90p [ BPYs 15p 14p 13p § sN7407 038 0-3¢ 031 0-41 039 035 8N74156 1-54 143 132
TAA350 21-85 £1.80 21-70 [l BP9g93 45p  43p  40p W NNvs0% 020 019 018 041 0-30 0-35  SN74157 209 198 1.87
BI9094 45p  43p  40p @ sN7400 020 0-18 0-18 0-50 0-48 048 | SN74160 188 1.87 176
BP40Y7 45p  43p  40p @ =N74l0 017 018 018 0-44 043 042  sN74161 1.98 187 1.78
BPYO 45p  43p  40p W aNT4ll 028 027 026 074 071 064 . 413 385
NUMERICAL Devices may be mixed to gualify fll sN7412 039 0-34 031 132 127 121 . 413 3:86
for quanlity price. Larger quantity aN7413 0-32 020 0-27 098 095 0-94 b d N
INDICATOR TUBES prices on application. (DTL 430 0-48 0-44 042 | 1-21 118 1.05 . 3433 E.Sé
CD66 21.87 [ Series only) 0-48 0-44 042 1:10 1-06 0-98 o 358 330
GR116 £1.70 017 016 0-15 386 3.8 3.74 b 242  2.81
3015F Minitron £1.50 0-55 0-53 050 035 0-34 0.33 . 1-85 154
All indicators 09 4+ Dectnal point. §§ YOLTAGE REGULATORS 0-56 0-53 0-50 805 578 5-50 - 2-64 253
All aide viewing. Full data for all Jj TO3 Plastic 1-5 Amps ) 0-55 053 0-50 0-74 071 084 3 284 2.53
{ypes available on requeat UATROG. 5V (Bquiv. to MV "“';& g-gg g-;g g-u Hg 1-705 o-gl‘; b 176 1.54
C. i _inel. e, X X H b -4 44 b 0-71 0- 3 550 5.23
LG Badio Ree. el full dir Hoay | U ATz 8 (B tady i L2V) 077 072 088 074 071 0.84 20 198 176
£1.76 017 016 015 085 082 075 | SN74184 3.85 3.58 3.30
0-50 046 044 > 0-85 0-82 0-75 wN74l90 215 209 2.04
g-ss g-gg o-gz S;;wli" g.gg o-o:; 0-86  SN74I91 2.09 204 1.98
T.L. .C’ UAL-IN-LIK C -71 - 0- SN7410 d 1-7 L.71 | sN74192 2:15  2.09 -0
RT.L. LOGIC I.C's 11)4 N l;{.nf B*(:)rkl(e!"l’:l‘smr e wi 0-71 0-88 0-66 | 8N74104 1.07 1.04 0-87 8N74193 2:20 1.88 fBg
. A ¥ No ¢ with 5
Price each DUAL-IN-LINE 1.0'< TWO Ranges 0-17 0-18 0-15 | 8N74105 1-07 1.04 0-87 - 286 2.75
1-24 25-99 100 PROFESSITON AL & NEW LOW ('(()»:'1‘ 074 071 0-84 | SN74107 0-44  0-42 040 H 2:08  1.98
24 25-9¢ up § POV a3 BN 11 b 074 071 0-84 SN74110 081 0-59 0-55 E 187 178
VL9060 asp 36p 29p I Iv(()l- TYPE Na 1-24 25-94 100 4y 143 1-88 1.32 8N74111 1.38 1.27 1.21 . 1.87 1.7
. TSRO 14 pin tvp 33p  30p 27p 143 1.38  1-32 | SN74118 110 1-05 099 SN74198 805 550 4.95
UL9T4 38p 36p  20p }H?vl‘-_ . 38p 3b6p 32p 1.8 185 1.93  SN74119 1.49 138 1-21 SN74199 805 550 4.95
'L923 s6p  5lp  4op f§ sou  ONT N M M o Lo L4 087 SNT4I2 044 041 0-38 3 Terminal Pos Volt Reg. TO-3
< T . : . HNT74122 1 1- 121 | Plastic O/P [5 A 5
BPS 16 17p  16p 18p B 8N744%x 110 1-07 1.05 | SN74123 3-08 297 2.8 5V, ka?’:s.u-_.\'ﬁ"El.‘é&?Zfﬂﬁ
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BRAND NEW TEXAS | UT46 UNIJUNCTION QUALITY TESTED SEMICONDUCTORS
GERM. TRANSISTORS | TRANSISTORS PR KING OF THE PAKS Unequalled Value and Quali
go?(e{und Guaranteed Direct replacement for 2p
ak No TI8 43rand BEN 3000 ] Q I 20 Red spot transistora pn 0.55 ¢
Tl 8 23713 0OC71 also electrically equiva- 1 Q @ 16 White spot R.F. umms‘:urs prp 0-55 SUP NEwW BI-PAK UNTESTED
T2 8 DI374  0Ci5 | lent to 2N2645 Q3 4 OUT7 type transistors 0.55 . SEMICONDUCTORS
T3 8 'DI'L’IG OCB1D 1 25 1004+ Q 4 6 Matched transistors QC44/45/81/81D 0 55
T4 8 2G381T 0OC81 0-30 0-28 0-22 Q 5 4 OC75 transistors 0-86 Nati N a1y
;g g ﬁggif}; 3gai Q 6 5 OCT transistors 0-55 Satisfaction GUARANTEED in Every Pak, or money back.
6 2G ;) 4 Q 7 4 ACI28 transistors pnp high gain 0-56 3
}1 § 26343 0 ggg%‘}f}éo" 1’5“?‘5‘;‘0’%‘5 Q 8 4 ACI20 transistors pnp 056 Pak No. Description Price
8 - - )
8 2(‘2'}‘ ?S;SOQ ING TRANS. To-18 |9 9 7 OC&I type transistors 0-56 U 1 120 Glass Sub-Min. General Purpose Germanium Diodes 0-85
2N SIM. TO 2N706/8. BSY- Q10 7 OC71 type transistors 0-58 U2 60 Mixed G 3 o N
T1o 8 26417 AFLY 27/28/95A A1l usable | @11 2 ACIi/128 Complementary pairs all T2 YT IR S0 3
All 85p each pak K o @ (o (e pnp/npn 0-55 U 3 75 Germanium Gokd Bonded Sub-Min. like 0A5, 0A47 0-55
circults. ALBO AVAIL- 8}3 :; 3}“”(7» gg: :‘r_:nsx_:toru g-gg U 4 40 Germanium Transistors like OC81, ACI28 0-56
ABLE i NP p nsistors 8 = = i N €
NDL20 NIZIE DRIVER | 252905, BOYT0. Whey | Q1 3 DC171 iLF. type transistors 088 | 7 50 5 mn . Slheon Diode: 4
X1 ety DOXT0 Whet QIs 7 2N2026 I Epoxy  transistors U 6 30 8il. Planar Trana. NPN like BSYY5A. 2N706 0-66
Suitable replacement for | preference NPN or PN 00 0@ E}]{ggg C‘ilo:'l” ) e ) U 7 16 Sil. Rectiflers TOP-HAT 75014 VLTG. RANGE up to 1000 0-85
BSX2]. C407, 2N1893 ) £p = !ransluro:s‘ 10 SERRLUERMATTI 085 U B 50 Sil. Planar Diodes DO-7 Glass 260mA like 0A200/202 0-55
1201\'eb ) 100 Eg {"g: ??g QU7 5 npn @ x ST.141 & 3 x ST.140 0-85 U9 20 Mixed Voltages, 1 Watt Zener Diodea 0-88
019 0-1; 0-;6 100 For 1.92 QI8 4 MAQ%T 82 x MAT1004& 2 X MAT UI0 20 BAYGS0 charge storage Diodes DO-7 (ilass 0-55
; . RedD, : Ull 25 PNPH p
I L B s ST
121 K 0-55 2 & itiers Epoxy 500imA up to 0-
SH. trans. suitable for T DI £ 8?0 4 0OC44 Germaniumn transistors A.F. 0-58 Ul3 30 PNP-NPN 8il. Transistors OC200 & 23 104 0-56
P.E.Organ. Metai TO-18 P 2] 4 ACI27 npn Germanium tranaistors 0-55 Ui4 150 Mixed Silicon and G DL v
Fqvt. ZTX300 @p each.{ 300mW 30 0-55 1 Q22 20 NKT transistors A.F. R.F. coded . 0-56 Us 25 ‘(JP\I(%'II I;IH m(T -ermamuv_m.l v((le‘s' 5 088
Any Quantity. 40PIV(Min,) 100 185 | Q23 10 04202 Silicon diodes aub-min. 055 > NPN 3il. Planar Trana. TO-5 like BFY51, 2N697 068
?\uh—?{l\mi . ..80 5- go Q24 8 0A81 diodes 0-55 Ulﬁr 10 3 Amp Silicon Rectifiers 8tud Type up to 1000PIV 0-66
Full Tested 1,000 8-80 | Q25 15 IN914 Bilicon diodes 75P1V 76mA 0-58 Ul7 30 Germanium PNP AF T t X P -
DR i ldeal for Organ Builders. [ Q26 8 0A95 Germanium diodes sub-min Uis 8 ﬁ'Amp Sllllcon Recuﬂerrn“llts;'sz‘l’;s’lq“;;:\lxllk:o“(::)‘l; :,7“,2 g::
IN69 . i "
CASE GERMANIUM Q27 2 10A 600 TIV Silicon rectifiers U9 25 Silicon NPN Transistora like HC108 0-55
;‘Ebo__gowam‘;:eomi?v g‘&‘l‘)coo}"ogl’é%" s 2 SR S oss U20 12 15 Amp Silicon Rectuiers Top 11t up to 1000 PIV 0-55
= = y ilicon pawer rectifiers - c G A A 3 =
30W. hie= 30-170. 3(3&,‘;{22&5}3\ _— Q29§ Silicon ,t)ranesistors 2 % 2N696. 1 x U.Ql 30 AF. ({erm.mnum Alloy Transisiors 20:300 Series & OC71 0-55
Replaces the majority of | Jobo=230Y _  Veeo= INGHT 1 X 2698 U23 30 MADT s like M11z Series PNP Transistors 065
Germanium power tran- Ptot = 30W 'h(e=tv ?20 Q30 7 Silicon switch transistors 2N706 U24 20 Germanium 1 Amp Rectifiers (1J3 Series up to 300 PIV 0-55
sistors in the OC, AD IT=5MHz ¥P. npn U256 25 300MHz NPN Silicon Transistors 2N7 08, B8Y27 0-51
TS I 1 95 1004 | Q31 6 Sileon awitch transiators 2N708, U26 30 Fast Swilching Silicon Dindes like IN914 Mioro-Mi o. :
o ! | ’ npn £ ng Silicon Dindes like I icro-Min. -56
0-48 0-44 0-40 0-55 0-50 0-44 Q3 3 pnlp S“;cg?lt;ammo” 2 x 2N1131, U27 12 NPN Germanium AF Transistora TO-1 like AC127 0-50
x 2 b U290 10 1 Amp SCR’s TO-5 6 ] g
AD | 6| |62 Q33 3 Silicon npn transistora 2N1711 0-85 U30 15 Pl T.p .).R SO OTcs R m‘c,oo ?IY C11253000 L1
GP300 TO3 METAL Q34 7 Silicon npn transistors 2N9389, ° = aatic Siticon Planar Trans. NPN 2N2926 0-85
CASE SILICON PGP rNP ~500MHz (code P3IT) U31 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0-55
Vebo=100V. Veco=60V | Thans bR o |9 3 Sl frp 06 AREREI G U2 25 Zener Diodea 400mW DO-7 case 3-18 volts mixed 055
}10:1 vlgleinégs.w];;g‘t= EST PRICE OF 61p|Q36 7 2N3645 TO-18 plastic 300MIIz npn 0-56 U33 15 l.la.shc Cafe 1 Amp Silicon Rectifiers IN4000 Series 0-55
Haw.Me=20. WOT.= | g pair Q37 3 2N3053 npn Silicon teansistors 0.85 U34 30 Silicon PNP Alloy Trans. TO-5 BCY26 28302/4 0-65
N GO gl Q38 7 prp 2(\{;95i2uors 4 X 2N3703, U35 25 Silicon Planar Transistora PNP TO-18 2N2906 0-55
BDY11 or BDY20 LOOK X 2.N37 U36 25 Silicon Planar NU'N Transistors TO-§ BFY350/51/52 0-55
1 25 100+ N U37 30 8ili All i -2 PN OC 2832 3
0.55 058 051 FOR OUR ELECTRONIC SLIDE-RULE Cas oK .-,1 o Tr;-’;»mm“ AL oo
The MK Slide Rule, designed to simplity Elec- g mre g con Trans | NEA400 M1 z{sNS0N'] 058
tron:c caleulations features the following scales: - U39 30 RI. Gierm. PNP Transistors 2N 1303/5 TO-5 055
AUDIU AND Conversion of Frequency and Wavelength. U40 10 Dual Transistors 6 lead TO-5 2N2060 0-55
NEW 7th EDITION Calenlation of L, C and fo of lluned Cl‘rcults. U4l 25 RF Germanium Transistors TO-5, 0C45, NKT72 . 055
ELEGTRUNIG Reactance and Self Inductance. Area of Circles. )
TRANSISTOR EQUIVA- Volume of Cylinders. Resistance of Conductors. 10 VHF Gernianium PNP Tranaistors TO-1 NKT657, AF117 0-55
LENTS BOOK. A com- Weight of Conductors. Decibel Calculations. U43 25 Sil. Trans, Plastic TO-18 A.F. BC113/114 0-55
plete cross reference and COMPONENTS Angle Functions. Natural Loga and " Functions, Ud$ 20 Bil. Trans. Plastic TO-5 BC115/NPN 5
equivalents book  for Multiplication and Division. Squaring. Cubing U457 34 BCK. T T o
European, American and ADVERTISE and Bquare Roots. Conversion of kW and Hp. o t. TOGS up to 600F1V 110
Jp,pane_se Transistors. . I MENTS A must {or every electronic engineer and enthusj-
;‘J;:l;;scl}\;e to BI-PAK. ast. Size: 2em X 4cmi. Complete with case and Code Nos. mentioned above are given as a guide to the type of device in
. instructions. Price each: £3-69 the pak. The devices themselves are normally unmarked.
SILICON PHOTO TRAN-
s %115,'{‘0;?'—:?(;;91];;;::3 L LoaNcE  OF ) NEW LOW PRICED TESTED S.C.R.’S SIL. RECTS. TESTED
A LARGE RANGE OF | P21. BRAND NEW. Full | VOLTAGE RANGE B B 'R 2o 90 600 BOO)PIV 300ma7i0ma 1A 1A A 104 304
TECHNICAL ANDDATA | data availavle. Fullv| 238V. soomv (Do-7 | oo (£ £o g0 & & & = DO7. L e N DR T
BOOES ARE NOW | guaranteed. Case)16p ea. 1jw (Top [ 44 100 022 D27 027 082 042 083] 0 005 0.0 0.05 0 08 0-15 021 0-60
AVAILABLEEXSTOCK. | Qty.  1-24 25-99 100up [ Fiat)20p ea. 10W (80-10 | #4 S og o) 7 o -42 0-52 0:701 100 005 0-07 0-06 010 0-17 0-23 0.75
SEND FOR FREE LIST. | Price each 69p 44p 38p | Stud) 33p ea. 3 u -39 052 0-54 0.5 075 088} 200 006 0-10 0-07 012 0-22 0.25 1.00
:: ¥82: ggg ggg gg; ggg 0-7: 3-88 400 0-08 ©-15 0-08 015 0-30 0.838 1.85
INTEGRATED CIRCUIT PAKS 104 TOis 055 0.83 067 0.83 107 L-95| 800 Sip 13 vib oay bos 05 19
Manufacturers’ “I“alt Outs’ which include Functicnal and Part-Functional Unite. J 164 TO48 0-58 0-62 0-67 077 0.07 1.50] 1000 0.14 0-30 0.12 0-25 0-48 0-85 £-50
These are classed aa 'out-of-spec’ from the maker’s very rigil specifications, but {304 TO048 1.27 1.54 1-786 1.93 4-40) 1200 9-35 h b b
are ideal for learning about [.C.'s and experimental work
s
Pak No. Contents Price | Pak No. Contents Price | Pak No. Contents Price | POST OFFICE 2N3819 :{FlpEIN:iss 36p] ronr DUISAPCS\ ITH
| & 5 3 2 v
UIC00=12x 7400 0-85 | UICHI=5x 746  0-55 | UIC8I=5x7486  0-55 | TELEPHONE 2N3820 55p 2N5459 44pl TRiacs VBOM 24 64

2x7401 055 | (NG4B=5x7448 055 55| DIALS 60p each. |2N3821 30p BFW10 66p] BR100(D32) 41p each 76 10 56 70.4s

2X7402 055 | 11o50—1ux 7430 0-55 BN3823 3lp MPF105 41p 2p 2p 2p

2x7403  0-55 5 '
UTC3I=12X 7431 055 10 amp POTTED ;

3X7405 0.55 1oV 33 56 88

2x 7405 0-55 | UICo3=12x7453  0-55 CADMIUM CELLS One sss'gfkeo( vour | BRIDGE RECTIFIER 200V 65 86 29

X7406  0-55 | UICH4=12X7434 055 ORPI12 48p own choice free with on heat sink.

X 7407  0-55 | 1VIC60=12x 7460 0-55 ORPS0, ORPH1 4dp each | ordersvalued S4orover| 100PIV. 99p each [400v 77 83 121

2x7410 0-55 [ UIC70=8x 7470 0-55

9 2 . "1C7 ® 3 ; z :

;:;:53 3.22 {’}g_} 2:32472; 822 All prices quoted in new pence Giro No. 388-7006
UIC40=12x7440 0-55 | UIC74=8Xx7474  0-55 Please send all orders direct to warehouse and despatch department
UIC41=5x 7441 055 | UIC76=8x7476 0-55

x 7442 0-55 0-55
UIC43=5x7443  0-55 | UICBI=5x7481 055 LW ATT{STL
UIC44=5x7444  0-55 | UIC82=5x7482  0-55 | U1CXI=25 Assorted POWER NPN i
UIC45 =5 X 7445 0:-56 | UICB3=5Xx7183 0-55 74's 1-85 55p EACH y -

Paks cannot be split, but 25 assorted pieces (our mix)isavailableas PAK UICX1.

2 Amp. BRIDGE RECTS.

50 v RM3 35p each
100 v RMS8 40p ..
400 v RMS §0p

Size 16 mm x 16 mm.
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D1688 NPN SILICON

DUAL TRANSISTOR
(Similar to 2N2060)

1 25 100+
0-28 0-28 0-28

BIP 18/20 TO3 NPN PLASTIC SILICON

Vebo=100V. Vceo=50V. 1.C.=10

50W hfe=typ. 100 {T=3MHz.

BIP 19/20 \latched Pair.
1

066 081

amps. Ptot

1 20 100+
0-38 0-85 0-32

October 1973

P.0.BOX 6, WARE - HERTS

Postage and packing add 1ip. Overseas add extra for airmail.
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back

903



P.E. RONDO

FULL SPECIFICATION KITS

Complete in every detail.
Top Grade Glass Fibre
PCBS. Full data and even
solder included.

CBS-SQ* Matrix Decoder
£8.00 + VAT 80p

PRE-AMP Board
€300 - VAT 30p

MASTER VOLUME/TONE
CONTROL
4 CHANNEL BALANCE
CONTROL BOARD

£8.50 + VAT 85p

POWER AMP BOARD & HEAT
SINK (each board contains a
stereo pair) £7-50 - VAT 75p

*Regd. CBS INC
Kits for all other units in the

P.E. RONDO will be available as
published.

PHASE LOCKED LOOP
STEREO DECODER
EASY TO BUILD!

(Approximately 30 mins.)

® EMPLOYS MCI3101C

@® REQUIRES 10-15v d.c.

®NO INSTRUMENTS
NEEDED TO SET UP

®SIMPLE INSTRUC-
TIONS SUPPLIED

COMPLETE KIiT £3-40
Plus 34p VAT

AUTOMATIC BEACON FITTING
34p + 3p VAT Extra

STUDIO ELEGTRONICS

P.0.BOX No. 18, HARLOW, ESSEX CMI18 6SH
Telephone: Harlow (02796) 25457

"~ "ORDER FORM ~ |
ALL PRICES POST FREE!
Please Supply
CBS-SQ* DECODERS O]
PRE-AMPS 0
POWER AMPS 0
]
U

MASTER VOL.
STEREO DECODER

Money Enclosed £
NAME
ADDRESS

|_BLOCK CAPITALS PLEASE éslu

VEROBOARDS GIVE A PROFESSIONAL
FINISH TO YOUR WORK

0.1"and 0.15"pitch, plain and copper
clad universal circuit boards. -

AVAILABLE FROM YOUR LOCAL RETAILER.

TRADE DISTRIBUTOR N, Rose (Electrical) Ltd., London, W.C.1.

VERO ELECTRONICS LTD.
Industrial Estate, Chandler's Ford,
SO53ZR  Tel: Chandler's Ford 2952

RADIO AMATEUR'S
HANDBOOK 1973

APRIL Price £2-95

HANDBOOK OF PRACTICAL ELEC-
TRONIC MUSICAL NOVELTIES by
Babani. Price 55p.

GUIDE TO BROADCASTING
STATIONS by Wireless World. Price 80p,
110 INTEGRATED CIRCUIT PROJECTS
FOR THE HOME CONSTRUCTOR by
R. M. Marstan. Price £1-30.

HOW TO USE INTEGRATED CIRCUIT
LOGIC ELEMENTS by J. W. Streater.
Price £1:50,

CONSTRUCTORS MANUAL OF ELEC-
TRONIC CIRCUITS FOR THE HOME
by Babani. Price 55p.

HY FI IN THE HOME by John Crabbe.
Price £2.15,

TELEVISION ENGINEERS’ POCKET
BOOK by P. ). McGoldrick. Price £2:65,
COLOUR TV WITH PARTICULAR REF.
TO THE PAL SYSTEM by G. N. Patchett.
Price £3-15.

FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie. Price
£2-00.

TRANSISTORIZED RADIO CONTROL
FOR MODELS by D. W. Aldridge. Price
£1-65.

VIDEO RECORDING RECORD AND
?]E:OLAY SYSTEMS by G. White. Price

*ALL PRICES INCLUDE POSTAGE"

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4185
Closed Saturday | p.m.

Project 60 FM Tuner £15  (£1-70)
2 Z30/Stereo 60/PZ5 £16-75 (£2:05)
2 Z30/Stereo 60/PZ6 £18-85 (£2-25)
2 Z50/Stereo 60/PZB/Trans £23-20 (£2:70)

Z30 £3-50(55p) Stereo 60 £7-80 (98p)
Z50 £4-30(63p) TransforPZ8 £2.95 (50p)
PZ5 £3.47 (57p) 2000 Amp £22 (£2:70)

PZ6 £6-30(83p) 3000 Amp €34.50 (£3-35)
AFU £4.40 (64p) 2000 Tuner £27  (£2:90)
PZ8 £6-40(84p) 3000 Tuner £27  (£290)
QI6 £5-90 (79p) Project 605 £20-98 (£2-40}

PROJECT 60 KIT £2.50 (36p)
Qur extremely popular kit contains the extra
capacitors, din plugs and societs, cable and fuse-
holder needed to complete Project 60.

BATTERY ELIMINATOR BARGAIN
£3 60 (58p)

Introducing the most
versatile battery
eliminator ever offered,
with a high current
output that makes it
suitable for operating
most battery tape recor
ders, record players,
cassette recorders and 1
shavers. Input 200/240V

Qutput voltage selected g

by front panel switch

may be set to 3V, 4-5Vv, 6V, 7 5V, 9V and 12V at
500 mA. Housed (n a very strong, attractive,
plastic case and fully guaranteed for 12 months.

&

IC RADIO CHIP TBAS6SI £2:10 (32p)
The world's most advanced IC radio chip. Con-
tains RF Amp, oscillator, mixer, IF Amps, wiAde
range AGC circurtry and voltage stabilizer. With
data £2-10 (32p). Send S.A.E. for free leaflet.
A kit of resistors, capacitors and IF filters is
available to go with the chip for £1-75 (29p).

S-DECS AND T-DECS
S-DECS £4.44 (25p)
T-DECS £2-88 (40p)

u-DEC A £3 (41p)
16 dil IC
carriers £1-20 (17p)

SINCLAIR SUPER ICH2 £1-40 (43p)

Supplied
complete with
{ree 44-page
(nstruction
booklet and
printed circuit.

DELUXE KIT FOR THE IC#2

Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £1-45 (25p). Stereo
model with balance control £3-30 (44p).

BASIC KITS FOR THE IC#2

Containscomponentsfor P.C. board and volume

and simple tone controls. Mono version £1-25

((isp)). Stereo model with balance control £2-90
P).

1ICI12 POWER KIT
A set of components to construct a 28V 0-5A
power supply £2.27 (45p).

LOUDSPEAKERS FOR THE ICIl2
Sin Bohm £§ (26p). 5in_~ Bin 8 ohm £1-45 (31p).
10in x 6in 15 ohm £2.20 {44p).

PREAMPLIFIER KITS FOR THE ICI2
Tyye | for magnetic pickups, mics and tuners,
with 3 position equalization switch. Mono
model £1-30 (24p). Stereo model £2-30 (34p).
Type 2 for ceramic or crystal pickups. Mono
60p (17p). Stereo £1.20 (23p).

SEND S.A.E. FOR FREE LEAFLET ON KITS

SINCLAIR EXECUTIVE CALCULATOR

Now only £41 (£4:60)

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent
Please add the sum shown in brackets after the

price tocover the cost of post and VAT,
Mail order only, No callers, please.
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NEW ITEMS THIS MONTH
MINIATURE SEALED RELAY
American made. Our Ref.: REL Al. Measures
only Jin wide x lin thick and Jin high and it's &
double change over, we don't know the contact
rating but estimate this at 3/5 amps. The coil
resistance is 600 ohms and 9-12 volt will close it.
Ideal for models and miniaturised equipment.
it's a plug in relay but we supply complete
with base. Price 28p including base.

PAPST MOTORS

Est. 1/40th h.p. Made for 110-120 volt working, but
two of these work ideally together off our standard
240 volt mains. A really beautiful motor, extremely
quiet running and reversible. £1.-685 each. Postage one
28p, two 33p, 23V model £3-30.

10 AMP DIMMER CONTROL
For the control of lighting on stage or in a studio or for control of porlable
equipment in workships, etc. This has two 13 amp socket outlets each is con-
trolled by a 5 amp solid state regulator. The overall length is 17in, width 3}in

RECORD PLAYBACK HEADS
(TRUVO X)

Individual prices of these are:—

2 track record playback heads §0p each.

4 track record playback heads 72p each.

Erase heads are also available separately—2 track
38p—4 track 55p.

MV metal mounting shields 89p each.

2 track-heads already fixed on heavy mounting
plate with shield £1-22.

maximum. Full power at all

speeds by finger-tip contral.
Kit includes all parts, case,
everything and full instruc-

tions. £1:95. 13p post and p. Made up
model also available. £2-85.

MIGHTY MIDGET
Probabiy the finest possible radio, as described
in Practical Wireless, January 73. All electronic
parts 82:20 post paid.

TIME SWITCH

Smith’s mains driven clock with
15 amp switch, also notes
showing how you can wake up
with music playing, Kettle
boiling or come home to a warm
house, warn off burglars, keep
pets warm, halve your heating
bllls etc. £1-95,

| CHIP RADIO

Ferranti's latest device ZN414 gives resuits
better than superhet. Supplied complete with
;elclhﬂcal notes and circuits. £1-88 each. 10 for

Hi-Q@ TUNER COMPONENTS

Forezperimenting withthe ZN414.

KIT NO. 1. Plessey Miniature Tuning Condenser

with built-in LW switch and 3in Ferrite slab and

litz wound MW coil, 72p.

KIT NO. 2. Air spaced tuning condenser 6in

territe rod litz wound MW and LW coile, 84p.
0. 3. Air spaced TC with slow motion

drive Bin ferrite rod. withlitz wound LW and MW

colls, $1.10.

KIT No. 4. Permeability tuner with fast and

slow motion drive and LW loading coils, 50p.

ROCKER SWITCH

13 amp selt-fixing into an obiong hole.
Bize approximately 17 x §“ 9p each, [v
10 for 82p.

SLIDE SWITCHES

8iide Switch. 2-pole changeover panel
mounting by two 6B.A. screws. Size
approx. lin X }in rated 250V lamp.
8p each. 10 for 738p. Ditto as above but
for printed circuit 8p each 10 for 83p.
Sub Miniature 8lide witch. DPDT 19mm
(§in approx.) between fixing centres. 20p each or
10 for £1.80, 8P Change over spring return 250V
1 amp. 1lp.

MICRO SWITCH

5 amp changeover contacts, 11p
each. 10for89p. 16 amp onfoff.
Mo%el 15p each. Changeover 18p
each.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Suitable for kitchens, bath-
rooms, factories, changing
rooms, etc., it's so quiet it can
hardly be heard. Compact, 5}in
casing with 5}in fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
awitch, mains connector, and
f}l,xingP brackets. $2.756 + 20p

& P

MAINS OPERATED SOLENOIDS

No. of Poles

1 pole 44p 44p 44p 44p 44p
2 poles 44p 44p 44p 44p 49y
3 poles 44p 44p 44p 44p 7p
4 poles 44p 44p 44p 77p Tk
3 poles 44p 44p 77p

6 poles 44p 7

7 poles Ty T

8 poles 7

kedd
77p £1.04 £1.04

9 poles P
10 poles 77p £1.04 £1-
11 poles
12 poles 77p £1-04 £1.04 £1-

2way 3way 4way Sway fiway 8way OwaylOwayl2way

44p 44p 44p 44p
44p 44p 7p V7p
770 77p 21-04 £1.04

7 £1.32 £1.32

77p
77p £1.04 £1-04 £1-04 £1-60 £1.80
77 77p £1-04 £1.04 £1-04 £1.87 £1.87
77p £1-04 £1-32 £1-82 21-32 £2-15 £2-15
77p £1-04 £1-32 £1.32 £1.32 £2.42 £2.42
1.60 £1 -60 £1-60 £2.70 £2.70

£
e -32 £1- 3 H
77p £1-04 £1-04 £1.32 £1.87 £1 87 £1.87 £3-25 £3.25
32 £1-87 £1.87 £1.87 £3-52 £3-52

THE TWENTYLITE

Fluorescent lighting units with

polyester choke and finished white
enamel. 2ft. model, ideal kitchen,
bedroom, hallway, porch, lift, etc.,
with tube. Assembled ready to install.

Price 22.20 + 40p P. & P.

MULLARD UNILEX

Knobs—Set of 4—50p.

£10-00 post paid.

This D.1.Y. Stereo Aniplifier is still available complete at £7-00 for the
four Mullard Modules, or Modules can be bought separately as follows:—
4 watt amplifier module (2 required) Mullard Ref. No. E.P.9000—£1-60.
Pre amp module Mullard Ref. No. E.P.9001—£1.98 each.

Power Module—Mullard Ref. No. E.P.9002—£2:53 each.

In addition and made to Mullard specification we offer:—

Standard Control Unit with escutcheon and knobs—£3-30.

P,
Special offer the complete 1nilex with control panel at Pre VAT price

TANGENTIAL HEATER UNIT

This heater unit is the very latest type, most
efficient, and quiet running. Is as fitted in Hoover
and blower heaters costing £15 and more. We
have a few only. Comprises motor. impeller,
2kW element and 1kW element allowing switching
1, 2 and 3kW and with thermal safety cut-out.
Can be fitted into any nietal line case or cabinet.
Only needs control switch. £3.85. 2kW Model
as above except 2kW £2:75. Don’t miss this.
Control 8witch 36p. P. & P. 40p.

B8pecial 8nip price £1-65.

THIS MONTH’S SN P reee———
Room Thermostat made by the tamous S8imiths Company.
Elegant white and beige case, size 4}in long by 1} square approx.
ment is by slider (lockabl?), adjuste through range 30°-90°F.

15 amp at 250V

Adjust-

CENTRIFUGAL FAN
Mains operated, turbo blower type.
contains motor and impeller.

4}in. £6-55 plus £1 poet and insurance.

Mains operated. Made by Reditune the famous
“‘music in background people’’. These are com-
plete unita ready to work and we understand
that they are in good going order. We have not
tested them but would exchange any that do not
work properly. These have a superior motor
driven fly wheel to control the tape through the
capatan and also an even equally useful valve
amplifier with EL84 output. In a steel case with
carrying handle. Two models offered, good as
new £6.50 and somewhat used at £3.50. 70p

Pressed steel houning
Motor is 1/10th h.p. giving
considerable air flows but virtually no noise. Approx. dimen-
sions 104in wide x 12in dia. outlet into trunking 104 X

TAPE PLAYBACK UNITS ———————e——

DRILL and depth 14in. Inthe end in fitted & master On/Off switeh indicator, lamp and SUB-MINIATURE MICROSWITCH
CONTROLLER fuse. Price £8-25. Made by Burgess, their ref. V4T6 our ref. M8. Al.
NEW IKW MODEL ‘These measure only in X }in x }in thick—have
Electronically chang, STANDARD WAFER SWITCH ESemmmmmemmmmm—  change over cuntracts and tag connection. Price
speed  from  approxi- Standard size 1}in wafer—silver-plated 5 amp contact, standard }in spindle 18p each or 10 for £1-44.
mately 10 revs. to 2in long—with locking washer and nut. 3 CORE MAINS FLEX

Metric size 0-5mm which is approx, equivalent to
the old 14/36 rating. Suitable therefore for
mower or similar portable tools. Cores are
colour coded to the new Kuropean standard.
Brown—live; Blue—neutral; Yellow/Green—
carth. (irey P.V.C.covered overall. 100m coils £5.
50m coils £3 and 20m coils £1.75. Post 40p on
100m. 25p for 50m coils and 20p for 25m coils.

PANIC SWITCHES

Tough enough to be foot switches and elegant
enough to he panelswilches.
with white push rod.
discounts.

Bakelitc construction
Price 40p less quantity
Switch ia rated 250v-2 amp.

12 VOLT 1If AMP
POWER PACK

This comprises double-
wound  230/240V  nains
transforiner with full wave
rectifier and 2000 mnF
smoothing. Price £2-20,
plus 20p post and packing.

6 MAINS TRANSFORMERS

Our Ref.: MTM1 27 volt at 8 amp. Upright
mounting fully shrouded—tlying leads—fully
tapped primary. Price £3-30.

Our Ref.: MTM2 12v at 1 amp. Upright mounting
with fixing lugs, tag connection. 240v primary—
12v 1 amp secondary. Price 82p.

Our Ref.; MTM3 6-3v 2 amp upright niounting
ith fixing lugs, tag connections, 240v primary
-3v 2 amp secondary. Price 77p.

Our Ref, MTM4 18v-4 amp with thermal cut-out,
npright mounting with fixing lugs-tag connections.
Primary 240v—secondary 1Bv at } amp. Price
88

P.
Mains Isolation MTM5 350 watts earth shielded—
tiex leads—upright mounting lugs for fixing.
Price £4-40 each.

6 VOLT RELAYS

Our ref.: REL M1. Removable clear plastic
enclosed two screw fixing. Have a 6 volt D.C.
operated coil but two change-over contacts,
each rated to make and break 240v A.C. at
15 amps. Price 86p each.

P.O. TYPE 3000 RELAY

Our ref.: REL M2—100 ohms coil and 2 pair
norinally open heavy duty contacts. Price 76p
each.

6 DIGIT COUNTER
Resettable. 440 ohm coil
up to 25 impulses per
second. Ex-equipment but
guaranteed perfect. £2.20
each.

COMBINATION SWITCH

This comprises of 12 minia-
ture change over micro
switches. Joined in banks of
3 and mounted on frame
with four digital numbered
thumb wheels and a remov-
able lever for locking the
thumb wheel—the thumb
wheel operates 3 banks. Over 4,000 combinations
are possible but by re-wiring the switch con-
nections underneath then thousands more
variations are possible. 1f you are making
equipment which you don't want switched on
accidentally or without authority then this is a
switch to consider—this can also be used as a

Model 772 — small but carriage up to 200 miles then 30p per 100 miles coding switch for many other operations. Very

Eioz:ermlli x“rlli Xpllll{li_appégx. extra. neat and compact and measuring approx. 4in X
n .

ool toon Sl pull:. 1iin x l}in deep. Priced at £3-03.

Size 2} x 2 x 1fin.  83p. 24-HOUR TIME SWITCH PUSH BUTTON SWITCH

Model TT1-~1%in pull. Made by 8miths, these are A.C. mains operated, NOT ~ Type 14 D.M.G. A very fine switch made by

Size 3 x 2} x2in  £198 CLOCKWORK. Ideal for mounting on rack or shelf  Honeywell. The switch is intended for mounting

plus 20p post and insurance. or can be huilt into box with 13A socket. Two com-
pletely adjustable time periods per 24 hours, 5A

changeover contacts will switch circuit on or off

on panel through oblong hole. No serews required
for fixing ils sprung clips secure it quite firmly.
The operating button is approx. lin dia. round

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and ampli-
flers. Adjustable output 6v., 9v., 12 volts for up
to 500mA (class B working). Takes the place of
any of the following batteries: PP1, PP3, PP4,
PP§, PP7, PPY, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor
condensers and instructions. Real snip at only
£1°10. Plus 20p postage.

during these periods.

MULLARD AUDIO AMPLIFIERS

Allin module form, each ready built complete with heat

sinke and connection tags, data supplied.
Model 1153 500mW power output 72p.

Model 1172 750mW power output 94p.

Mode! EP9000 4 watt power output £1-60.
EPY001 twin channel or stereo pre amp. £1-88.

£2-75 post and ins. 25p.
Additional time contacts 55p pair.

and dished for ease of operation. Has 2 sets of
10 amp change-over contacts. Spnng loaded,
returna to normal when pressure is released.
Ideal for instrument or quality gear. Price 50p
each. 10 for £4:50. 100 for £40.

PHOTO-MULTIPLIER TUBE

American R.C.A. type No. 4533. These tubes
have a gain of a million or more. Regular Price—~
over £15. We have a limited quantity and offer

these at £4-50.

J. BULL (ELEGCTRICAL) LTD.

(Dept. P.E.), 7 Park Street, Croydon CRO IYD

Callers to 102/3 Tamworth Road, Croydon

DESK TELEPHONES o di f

Ex G.P.0. Black standard 10% discount if 10 or more ordered.
model with dialing dial but no
internal bell.Supplied with con-
nection diagram £1 each. Ditto,
with bell but without dialing
dial £1-25. Model as illustrated
with bell and dial £1-50 each
plua 50p post for single then 65p
per pair.

TERMS: 10°, discount if ten of an item
ordered, send postage where quoted—other
itemns, post free if order for these items is
£6:00, otherwise add 20p.
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SUPERSOUND 13 HI-Fi MONO AMPLIFIER

A superb solid state audio
amplifier. Brand new com-
ponents throughont. J siticon
transistors plus 2 power
vutput transjstbrs in push-
pull. Full wave rectification.
Output  approx. 13 watts
r.m.s. into K ohms. Fre-
quency response 12Hz-30K Hz
+ 3dB. Fullyintegrated pre-amplifier stage with separate
Volume, Bass hooat and Treble cut controls. Suitable for
8«15 ohm speakers. Input for ceraniic or crystal cartridge.
Sensitivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, escutcheon panel, input and

output plugs. Overall size 3in high x Sin wide x 7}in -

deep. AC ""0/"00
PRICE £. 0. P. &P 25p.

SPECIAL OFFER'!

HI-FI LOUDSPEAKER SYSTEMS
Beautifully tnade teak finlsh enclosure with most
attractive Tygan-Vynair front. B8ize 16in high x
10jin wide x 6in deep. Fitted with E.M.I. Ceramic
Magnet 13in x 8in bass unit, two H.F. tweeter units
and crossover. Maximum power handling 10 watta.
Available 3 or 8 or 15 ohns itnpedance.

O U R PR.CE ‘9’25 Carr. 70p.

Cabinet Available Separately £24-85 Carr 65p.

Also available in 8 ohmas with EMI 13 in x 8in bass
speaker with parasitic tweeter £7:15 Carr. 70p.

HAVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
penlode valve a8 audio amplifier and power output stage.

DE LUXE STEREO AMPLIFIER

A.C. mamr  200-240V.

Using heavy duty fully
isolated rnains  trans-
former with full wave
rectification giving ade-
quate smoothing  with
negligible hum.  Valve
tine np:—2 x ECL86
Triode Pentodes. 1 x
EZB0 as rectifier. Two
Jdual potentiometers are provided for bass aml lreble
control, giving bass and treble boost and cut. A dual
volunie control is used. Balance of the left and right hand
channels can be adjusted by means of a separate ' Ralance’
control fitted at the tear of the chassis. Input sensitivity
is approximately 300m/v for full peak output of 4 wattys
per channel (8 watts mono), into 3 ohm speakers. Full
negative feedback in a carefully calculated circuit, allows
high volume levela to be used with negligible distortion
Bupplied complete with knobs, chassin mize 1lin w X
4in d. Overall height including valves 5in. Ready built
and tested to a high standard. PRICE £8-80 P. & P. 43p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge
plastic coated steel. Resonance free. Designed to take
farrard 1020, 2000, 20253TC, 2500, 3000, 3300, 3100,
8P25 I and 11I. SL63B. AT60 ete. or B.8.R. L‘]Oq
129, A2], etce. Black leatherette finish. Size 12
14)in x 3} high (approx. 7}in high, inelnding ngm
“moked acrylic cover),

NOW ONLY £4.95 P. & P. 30p.

“Colorcoat™”

3 obms. Output approx. 3-5 watts. Volume
and tone controls. Chassis size only 7in. wide X 3in.
deep x 6in. high overail. A.C. maina 200/240V. Supplied
absolutely Brand New completely wired and tested with
good quality output transformer. £3. P.& P.
BARGAIN PRICE 35p.

HARVERSONIC SUPER SOUND

10 + 10 STEREO AMPLIFIER KIT
NEW FPURTHER IM.

INCORPORATING HIGH
QUALITY READY DRIL-
LED PIBRE GLASS PRIN-
TED CIRCUIT BOARD
WITH COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CONSTRUCTION.

A really first-clasa Hi-Fi 8tereo Amplifier Kit, Uses 14
transistors including Bilicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Basa, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge— instructions included.
Output stage for any speakers from 3 to 15 chms. Com-
pact design, all parts supplied including drilled metal
work, high quality ready drilled fibreglass printed circuit
board, smart brushed anodised aluminium front panel with

tching knobs, wire, solder, nutas, bolts—no extras to

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10in TWIN CONE
LOUDSPEAKERS

With large ceramic magnet and
plasticised cone surround.

8 ohm impedance. £8:70. P. & P.
25p.

10/%4 WATT HI-FI AMPLIF-IEB
KI

A ntylishly finished monaural
amplifier with an output of
14 watts from 2 EL84s in push-
pull.  8uper reproduction of
both music and speech, with
negligible  hum. Separate
inputs for mike and gram allow
records and announcements to

W W

follow each other. Fully shrouded section wound output
transformer to match 3-150 speaker and 2 independent
volume countrols, and separate bags and treble controls are
vrovided giving good lift and cut. Valve line-up 2 ELB4r,

ECCR3, EF86 and KZ80 rectifier. Simple instruction
booklet 15p 4+ SAE (Free with parts). All parts sold
separately, ONLY £8:80 P & P.556p. Alsoavailableready
built and tested £12-10 P. & P. 60p.

buy. 8imple atep by atep instructions enable any con-
atructor to build an amplifier to be proud of. Brief
specification: Power output: 14 watts r.m.s. per channel
into 5 ohma. Frequency reaponse + 3dB 12-30,000Hz
Sensitivity: better than 80mV into 1M Q. Full power
bandwidth: +3dR 12-15,000Hz. Bass boost approx.
to +12dB. Treble cut approx. to —16dB. Negative
feedback 18dB over main amp. Power requirementa
35V at 1-0amp. Overali 8ize 12in w. x Bind. x 2%in h.
Fully detailed 7 page construction manual and parts list
free with kit or send 18p plus large 8.A.E.

AMPLIFIER KIT £11:55 P. & P. 18p
(Magnetic input componenu 33p extra)

POWER PACK KIT £3:30 P.& P.33p
CABINET .. . £3-30 P. & P.33p
(Post Free if all units purchased at same time)

Full after sales zervice
Also available ready built and tested £23-10. Post Free.

QUALITY RECORD PLAYER AMPLIFIER MK. IT

A top yuality record player amplifier employing heavy
duty double wound mains transformer, ECC#3, ELS4,
and rectifier. Separate Bass. Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in. wide x 3in. deep x 6in. high. Ready
built and tested. PRICE £4-40 P. & P. 40p.

ALSO AVAILABLE mounted on board with output
transformer and apeaker. PRICE £5-85 P. & P. 50p.

Open 9-5.30 Mon. to Fri. 9-5 (Please wrile clearly)
v Eorly dosmritod 1 poms HARVERSON SURPLUS CO. LTD. N .
4 !ﬂ; e fo Nouth Wimbdle- | (Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel. 01-540 3985 QUO:ED %PPLOYVETB%EAUSKOB%%
on Tube Station.
PRICES NOW INCLUDE VAT SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
——
NORTH AMERICAN SEMICONDUCTOR COMPANY LIMITED
TRANSISTORS THYRISTORS
2N696  0-150) 2N2Z1SA 0.270 [2N3108  0-540 120 | 2N4135 1500 | 2N5132  0-080 | 7ype Mo Price T v |Naswse oz 1A 400
2N697  0-180| 2N2221  0.190 | 2N3109  0-540 | 2N3638A 0.130 { 2N4140  0-270 | 2NS133  o.080 (AMS) DROM | NASsS10 0350 4 5A 100
2N699 ] 2N21A 0 2N3110 0-540 J 2N3639 ] 2N4141 0-290 | 2N5134 0-090 | NAS106F 0-250 4A 50 | NAS4520 0-400 4 5A 200
2N706  0-100] 2N222 0-190 |2N3117  0-850 | 2N3640 0 2Na142  0.310 | 2N5135  0-090 | NAS108A  0.310 A 100 | NAS4S40  0-640 4 5A 400
2N708  0-145| 2N2222A 0-245 [ ON3120  0-540 | 2N3641  0-150 [ 2N4143  0.320 [ 2N5137  0-100 | NASIOSB 0380 m 200 | NASS510 0390 6 5A 100
2N718  0-230 | 2N2243  0-930 | 2N3121  0-500 | 2N3642 0-150 | 2N4208  1-870 | 2N5138 0 NASI1060  0-580 A 00 { NASE: 040 6 5A 200
2N722  0-680| 2N2243A 0-930 | 2N3133  0-280 | 2N3643  0-180 [ 2N4209  2.000 | 2N5138 o NAS206F  0-283  6A NA 0-700 6 5A 400
2N744  0-180 | 2N2270 0-390 | 2N3134  0-260 | 2NJ644  0.160 | 2N4227  0-300 | 2N5140 0170 | NASI0BA  0.349 6A 100 | NASES10 0430 8 5a 100
2N753  0-180| 2N2297  0.400 | 2N3135  0-260 1 oN3645  0.160 | 2N4228  0.370 | oNS141  0-185 | NASZ06B o.405 éA 200 |NASS520  0.460 8 5A 200
2N760  0.270 | 2N2303  1-330 [2N3136  0-280 | 2N3646  0-130 | 2N4248  0-110 { 2N5142  0.105 | NAS206D  0.6%3 6A 400 | NASB540  0-770 8 5A
2N760A  0-270 | oN236s  0.150 | 2N3209  0-605 | 2N3665  0-800 | 2N4243 0130 | 2N5143  0-108 | NAS3EF 0.999 8 50 [ NAS10010 .40 10A 100
2N834  0-255 | 2N2369  0-158 | 2N3248 1690 0-950 | 2N4250  0-150 | 2N5910  0-270 | NAS306A  0.388 s 100 | NAS10020  0-520  10A 200
2N914  0-200 | 2N2369A 0-170 | 2N3249  2-020 | 2N3691  0.150 | 2N4257 0.175 | BC107  0-130 | NAS306B  0.450 8A 200 | NASH0040  0-840  10A 400
2N915  0-380 | 2N2483  0.210 [ 2N3250  0-300 | 2N3692  0-150 | 2N4257A 0-230 | BG108  0-420 | NASI08D  o.728 8A 00
2N916  0-300 | 2N2484  0.245 | 2N3250A 0-440 | 2N3693  0-150 | 2N4256  0-245 [ BG103  ©0.140 | NASHOBF 0.3  10A 0 .
2N917  0-330 | 2N2500  0-710 | 2N3251  0-500 | 2N3694  0-150 | 2N4258A 0-275 | BC177  0-180 | NAS40BA  0.434  10A 100
2N918  0-330 | 2N2510  0-710 [ 2N3251A 0.820 { 2N3724  0.420 | 2N4274  0.135 | BC178  0.180 [ NAS40SB  0.504  10A 200 | EPOXY 4 AMP AND 6 AMP
2N929  0-185 | 2N2511  1.130 | 2N3252  0.880 | 2N3724A 1.100 | 2N4275  0-135 | BG179  0-180 | NAS48D  0.812  10A 400 | BRIDGE RECTIFIERS
2N929A  0-740 | 2N2586  1-080 | 2N3253  0-740 | 2NI725  0.425 | 2N4313  0-250 | BC261A 0.340 | NASBOGF  0.438  16A 50 =
930 0-190 | 2N2604  1-300 | 2N3299  0.340 | 2N3725A 1 2N43s4  0-210| BC2618 ©0-340 | NASBOGA  0.543  16A 100 | yoe Mo F Sl =
2N930A 0880 | 2N2605  0-840 0-405 | 2N3734  1.170 | 2N4355 0-240 | BC262A 0-360 | NASS06B  0.630  16A 200 | N700Y 4 oo o¥300
2N956  0-320 | 2N2657  3.070 | 2N3301  0-285 | 2N3735  2.700 | 2N4356  0-240 | BC262B 0.380 | NASEIGD  1.015  16A o | N1 A Ry :
2N9B0  2-210 | 2N2658  4-500 | 2N3302  0-420 0185 | 2N -1%0 | B¢ 0-380 N7013 & o 0830
2N995  1-080 | 2N2890  3.600 | 2N3304  0-700 | 2N3904  0-180 | 2N4401  0.240 | BC263B 0.380 N7014 Ny 05550
2NT131 0-235 [ ON289T  3.500 | 2N3439  0-600 | 2N3905  0-175 | 2N4402 0.190 | BCY70  0-155 | TRIACS WITH INTERNAL NT015 4 0 e
2N1132  0-238 | 2N2894  0-320 | 2N3440  0-480 | 2N3906  0-185 [ 2N4403  0-240 | BCY71  0-220 | TRIGGERS N7021 oA o el
2N1420  0-218 | ON2B94A 0-085 | 2N3444  0-830 | 2N3S45  0-500 | 2N491 ‘10| 8Cy72 0120 N7022 o ‘°°F,V 5
2N1613  0-190 | 2N2904  ©0.225 | 2N3502  0-790 | 2N3945 1 2N4917  0.180| BFS92  0.855 | Type Mo Face ” v | Nrozs 6 o e
2N1711 0.220 | 2N2904A 0-255 | 2N3503  1-130 | 2N3947 1370 | 2N4943  3.000 | BFSI3  0.740 (AMS) DROM | N7024 N By i
2N1893  0-270 | 2N2905  0-270 | 2N3S04  0-790 | 2N 0-380 | 2N4g6s  ©0-170 | BEx29  o.-2s0 | NASQIE10 0310 16A J00 | N7025 6 600PY 0-810
2N1990 0 2N2905A 0-300 | 2N3505 0-790 | 2N3963  0-455 | 2N4965 0-170 | BFX30  0.330 | NASQ1620  0.330 1 6A 200
2N2017  0-870 | 2N2906  0-230 § 2N3545  4-500 | 2N396s 0 2N4 0-170 [ BFX84  0-230 |NASQ640  0-380 164 002 amp ENCAPSULATED
2N2102  0-375 | 2N 0-245 1. 2N3965  0-760 | 2N4967  0-170] BFX85  0-280 | NASQ450  0.396 4 5A 100
2N2192  0-405 | 2N2907  0-210 | 2N3547  1-750 | 2N4D30  0-485 | 2N 0-170 | BFX86 0-230 | NASQ4520  0-440 4 5A 200 | PLASTIC BRIDGE
2N2192A 0 2N2907A 0-220 | 2N3548 1900 { 2N4031 0510 | 2Na: 0-170 | BFXx87 0-230 SQ4540  0-710 4 5A 400 | AECTIFIERS
2N2193  0-470 | 2N3011  0-180 [ oN3549 2100 | oN4032  0.530 | 2na970  0-100 | BFXB8  0.290 |NASOES10  0.420  635A Joo 9 B TR Y350
2N219GA 0-570 ] 2N3012  0-530 | 2N3550  2.500 | 2N40T3  0-870 | 2Na971  0.340 | BFY: 0-190 | NASQS! 0-480 654 200 | N60O 7 300
2n2194  0-a05 § 2N2015  0.205 | 2Nases  0-130 | N 0-480 | 2N4972 ©-360 | BFY51  0-180 | NASOS 0-780 6 5A 400 | Neoo2 2A HO0R! 9
2N2194A 0-530 | 2N3019  0-540 | 2N3564  0-150 [ 2N4037 O 2NS055  0-200 | BFYS2  0.1s0 |NASQS510  0-480 8 5A 100 | Neoos 2R 200k o800
2N2195  0.420 | 2N3020 0500 § 2N3565 0-110 | 2N4121  0.135 | oN5056 2000 | BSY36 o.17p |NASQ8S20  0-500 8 5A 200 | N60O4 A :
2N2195A 0-470 | 2N30S3  0-180 | 2N3566  0-130 f 2N4122  0-150 [ 2N5057  2.270| BSv3a  o.170 [NASQES®0 0.8  85A 400 | Ne0OS gy oS00
INZITT 0-273 | NS4 0450 | N3se7  0-120 MOZ 0148 | Ns1z7 0110 | BSYS1  0-200 e Bed o
18 0-218 -500 | 2N3568  0-170 | 2N4124 0 2N5128  0-140 | BSYS2  0.-200 :
2N2218A 0-245 | 2N3073  0-455 | 2N3569  0-150 | 2N4125 0-180 | 2N5129  0.080 | BSY53  0.200 | NASQ10040 0-880  10A 40 | PLASTIC RECTIFIER
2N2219  0-240 | 2N3107  0-540 | 2N3576  1-229 | 2N4134  1.500 | 2N5130 0-080 | BSYS4 0o 1N4001 g-:g
. N4 -
2N5131  0:100 | BSY95A 0-130 TRIACS ‘N‘% 7060
Type No. Price T v 1N4004 0-100
. AMS) DROM | 1N400S 0110
Available from TH E RADIO SHOP NAS1610 0-295 (Fon ! 100 | 1IN400S 0-120
NAS1 0314 1 1N4007 0.130
16 CHERRY LANE, BRISTOL BST 3NG st Ser for VAT, o & o5
Tel Bristol 421196. Open Mon .-Sat. 9.00 a.m.~530 p m. ADD 10% to order for VAT. p. & p. 15p per order.
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VARIABLE YOLTAGE TRANSFORMERS

INPUT 130/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V
All Types

from i to 50 amp from stock.

SHROUDED TYPE

LA £7, Post 50p | |0A £22.50

25A £8.05, Post | ISA £25
60p | 20A €49

SA £11-75, Post | 37-5A £82
75p | S0A £98

CARRIAGE AND PACKING
EXTRA unless shown 2-5amp
(Panel Mounting) OPEN TYPE
| amp £7, Post 50p. 24 amp £8.05. Post 60p.

L.T. TRANSFORMERS

All pr:maries 220-240V

Type Sec. Taps Price Post
| 30, 37. '34,36V ac 5SA .. ... £4.70 +45p
2 30, 40, 50V at SA ... £6:90 +60p
310, |7. 18V at 10A £5.00 +50p
4 6, IIV at20A. .. ... ... £6.50 +60p
5 £7-30 +60p
6 £6-90 +60p
7 £5.30 4+ 50p
8 4, 6,24, 32V at 12A . £7:20 +60p
9 6'and 12V at 10A £3-80 +40p

PARVALUX Type: SDI.
$/86896/0J

230/250V A.C. 50 r.p.m. 7 Ibfin.
Continuously rated. Less base.
£6. Post 30p incl. base.

PARVALUX TYPE SDI9 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS

r.p.m. 40 Ib. ins.
Position of drive spindle
adjustable to 3 different
angles. Ex- equnp-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
makers’ price. £6-30. Post 70p.

PARVALUX TYPE SD2. 1200/250 VOLT
A.C./D.C. HIGH SPEED MOTOR
Speed 9,000 r.p.m. approx. or 3,200

r.p.m. if used with built-in governor, s
or variable speed over a wide range \
if used in conjunction with our W
Dimmer Switch, illustrated below.
PRICE £1-75. Post 35p.

600 WATT DIMMER SWITCH
Easily fitced. Fully guaranteed by
makers. Will contro!l up to 600W of a(l
lights except fluorescent at mains
voltage. Complete with simple in-
structions. £2.75. Post 25p.

L} ‘t)‘

240V A.C. SOLENOID FLUID VALVE
Wili handle liquids or gases up to
7 p.s.i. Forged brass body, stainless
steei core and spring. 4in b.s.p.
inlet/outlet. Precision made, British
mfg. PRICE: £1.75, Post 25p.
Special quotation for quantity.
(New in makers' carton)

UNISELECTOR SWITCHES
N EW 4 Bank 25 Way,
24V d.c. operation. £6.90. Posr&
30p. 6 Bank 25 Way, 24V d.c.
£7.90. Post 30p. 8 Bank 25

Way, 24V d.c. operation.
£9.50. Post 40p.

GENERAL ELECTRIC POWER-GLAS
TRIACS

10 amp. Glass passivated plastic triac. Latest device
from US.A. Long term reliability. Type SCI46D
10 amp, 400 PIV, £1, Post 5p. Type SCI46E 10 amp,
500 PIV, £1-30. Post 5p. (Inclusive of data and applica-
tion sheet. )} Suitable Diac 18p.

VOLTAGE CHANGING TRANSFORMER

M.f.g. to highest W.D. spec. Auto wound, and
tapped 0-130-160-200-250 at feast 2kVA. Can also
be used as 230-240V input, 15V out for U.S.A.
equipment, or reverse to obtain 240V from 115V,
The ideal transformer for making up solid state
constant voltage unit, by use of taps the following
voltages may be obtained 30-40-50-70-90V at
10 amps. Weight 40lb, length, 260mm, height
[90mm, width 230mm. In original maker’s wooden
case, £8. Carr. £1.

All Mail Orders—Callers—Ample Parking
Dept. PEI0, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open MOn -Fri.
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4 BANK 3c/o PUSH
BUTTON ASSEMBLY

Black rectangular buttons.
5 units {min. order) 85p.
Post I5p.

FOOT SWITCH
Suitable for Motors, Drills,
etc., etc. 5 amp. 250 wvolc.
Price 75p. Post I5p.

STROBE * STROBE' STHOBE
Build a Strobe Unic,
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT

Speed adjustable t to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6:30. Post 30p.

NEW INDUSTRIAL KIT

using the latest type Xenon

Ideally suitable for schools. laboratories, etc.
Speed adjustable 1-80 f.p.s.

Approx. § output of Hy-Lyght. Price £10-50,
Post SOp.

HY-LYGHT STROBE MK 1l

For use in large rooms, halls and utilises a silica
tube, printed circuit, Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4
Joule) strobes. £12. Post 50p.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe.

® Variable speed from -3 flash per sec.

® Reactor control circuit producing an intense
white light. ONLY £20. Post 75p.

ROBUST, FULLY VENTILATED METAL

CASE. For Hy-Lyght Kitincluding refiector £4.75,

Post 25p.

zuper Hy-Lyght Kit including reflector £7, Post

Op.

7-inch POLISHED REFLECTOR
Ideally suicted for above Strobe kits.
Post i5p.

Price 55p.

| R.P.M. MOTOR
220/240 volt a.c, | r.p.m. synchronous motor.
2 watt. Ajclock. Spindle 10mm long, 3mm dia.
Motor only 20mm deep. Fixing centres 44mm.
Price £1-10, Post 5p.

RAINBOW STROBE FOUR LIGHT
CONTROL MODULE

Will operate four of our Hy-Lyght or Super
Hy-Lyght Strobesin either 1, 2, 3, 4 sequence;
2 + 2; or all together. Thoroughly tested
and reliable. Complete with full con-
nection instructions. Price: £18, Post 50p.
Send S.A.E. for dertails.

-

COLOUR WHEEL PROJECTOR
Complete  with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system £18:50,
Post 5
(] IN(H (OI.OUR WHEEL
As used for Disco
lighting effects, etc. Price £5. Pos: 30p.

BIG BLACK LIGHT

L S .

400Watt. Mercury vapour
ultra vielet lamp.
Powerful source of u.wv.

Innumerabte industrial appli-
cations also ideal for stage,
display, discos, etc. P.F. ballast
is essential with these bulbs.
Price of matched ballast and
bulb £16. Post £1.

Spare bulb £7. Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES
4fc 40 wate, Price £5-50. Post 30p. 21t 20 waty,
£4.25. Post 25p. (For use in stan. bi-pin

fittings.)

MINI. 12in 8 watt, £1.60. Posc I5p. 9in 6
watt, £1.30. Post I5p. Complete ballast
12in tube,
12in measures

e

unit and holders for 9in and
(9in and

£1.70, Post
approx.)

25p.

===—="ORGAN KIT

Easy to bmld Solid State. Two full octaves
(less sharps and flats). Fitted hardwood case.
Powered by two penlite 14V batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes,
Price £3-25. Post 35p.

All prices are subject to

10% VAT. (10pinthes)

“To all orders add 10% VAT to total
value of goods: including carriage/
packaging.

SERVICE
TRADING CO

Superior Quality Precision Made 7

NEW POWER RHEOSTATS

New ceramicconstruction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously

rated.
25 WATT  10/25/50/100/250/300/500/1k/2 5k
ohm 95p. Post 10p.
50 WATT Il5/IO/?S//SO/IOO/ZSO/SOO/Ik/l Sk
2 5k/5k ohm £1.35, Post |0p.

100 WATT [/5/10/25/ 50 IOO 250/500/1k/1.5k/2-5k/
3-5k/5k_ohm £1.95. Post I5p.

Black Silver, Skirted knob calibrated in Nos.
1-.9. 14in.dia. brass bush. ldeal for above Rheostats,
20p each.

R AYS SIEMENS, PLESSEY, Etc.
E L MINIATURE RELAYS
Col.(h) 2 3 4
Coil ohms i prom
52 4-6 p
Col. (2) 150 6-12 4cio 80p*
Working 185 8-12 6M 60p*
d.c. voles 280 B-16 2¢/o 60p*
Col. 3 glo 10-18 ;clo ng:
Contract 00 9-18 c/o [
oneracts 1 200 | 16-24 | 4M 2B 60p*
Col. (4) 700 16-24 4¢c/o 80p*
Price 730 15-35 2 ¢c/o HD 70p*
700 16-24 &M 60p*
HD = 700 6-12 | cjo HD | 50p°
Heavy duty | 700 20-30 6 ¢c/o 80p*
1250 24-36 4clo 60p*
*Incl. Base | 2,500 36-4S 6M 60p*
Al ,400 30-48 4 c/o s0p
4 IF";‘;“P 9,000 40-70 2 c/o 50p*
ncti 15k 85-110 | 6M 50p*

9 VOLT D.C. RELAY

3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 5p.
i2 VOLT D.C. RELAY

3 ¢/o 5 amp contacts. 120 ohm coil. 7Sp. Post 5p.

230 VOLT A.C. ' DIAMOND H’
RELAYS (Unused)

Three sets c/o contacts rated at 5 amps.
PRICE: 55p. Post 5p. {100 lots) £40.
24 volt A.C. 3 ¢c/or 55p. Post 5p.

MINIATURE LATCHING RELAY
Manufactured by Clare-Elliott Ltd. Type F. 2 ¢/o per-
manent latching in either direction. Coil | 150 ohm,
15-30 Volt D.C. Size §~ high, " wide, }* thick. Com-
plete with 3in. feads. New 65p, Post 5p

BLOWER UNIT

200-240 Volt A.C. Precision
German  built.  Dynamically
balanced, quiet, continuously
rated, reversible motor. Con-
sumption 60mA. Size 120 mm.
dia. x60 mm. deep. Price £3,
Post 30p.

230V FAN ASSEMBLY
Continuously rated, special
sealed bearing, removabie
aluminium bilades. Price 80p.
Post 20p.

“HONEYWELL"” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
£ach bank comprises a ¢/o rated at
10 amps 240V. A.C. Black knob lin.
Fixing hole 4 in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER
Micro Switch. 5 amp ¢/o con-

tacts. M.fg. bg. Honeywell
NEW. Twenty for £1-50. Post
10p {min. 20).

‘HONEYWELL' LEVER OPERATED
MICROSWITCH p

I5 amps 25C volt A.C. c/con-
tacts. In maker's carton.
PRICE: 10 for £1:90, Post |5p.

INSULATION TESTERS
Test to |.E.E. Spec. Rugged mertal
construction, suitable for bench or
field work. constant speed clutch.
Size L.8in, W.4in, H.6in, weight 6ib.
1.000V, 1,000 megohms, £34, Post
60p. 500V 500 megohms, £28, Post
60p.

BALANCE/LEVEL METERS 1
100-0-100 Micro Amp. Size l4in+ l4in+
§in. Price only 70p. Post 5p.

AMMETERS NEW! 24in. Flush
round. Available in D.C. Amps |, 5, 10,
15,20 or A.C. Amps 5, 10, 15, 20, both
types *£1.85. Post |5p. 0- 300V A.C.
£2. Post 15p.

NEW!

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET

LONDON WC2H 7))
Phone 01-437 0576

907




8 TRACK
ONLY £11

incl. P. & P. and VAT

The latest B.S.R. 8 Track cartridge Replay Deck.
Ready to install in your Hi-Fi Stereo System.
This unit comes complete with Hi Gain Stereo Pre- Amplifier,
4-Programme Indicator Lamps, Track Selector Switch, all
leads and plugs, etc. for 230 volt A.C. mains operation.

oW & I0WAMPS

SWony £1.98 “
10W ony £2.49 @//

Specification:— 5 Watt 10 Watt

Nominal Volts

Into 3 Ohms 5w 1ow

Into 8 Ohms 2W 1ow

Into 15 Ohms W S5W
Typical Distortion 0-5% 0-5%
Freq. response at 3dB 10Hz to 30KHZ 10Hz to 30KHz
Sensitivity {Typically) 20mVv 20mv
Fuli power consumption (30 Ohms) 650mA 580mA
Size 2{in 13in 24in I#in

The 5W matchbox sized amplifier will run satisfactorily
from a 12V car battery. Can also be used for portable voice
reinforcement such as public functions where mains supply
is not accessible. A small mains unit kit is available.

Two amplifiers are ideal for Stereo. Complete connection
details and treble, bass, volume and balance control circuit
diagrams are supplied with each unit.

Discounts are available for quantity orders.

Cheapest in the U.K. Built and tested

STEREQ -. DECODER

P. & P. and VAT

incl,

A ready built unit, ready for connection to the I.F. stages of
your existing FM Radio or Tuner. A tell-tale light can be con-
nected to show the presence of a Stereo transmission and
correct operation.

The Unitisin the form of a small printed circuit, and no further
alignmentis necessary, as all preset adjustments have already
been carried out at the factory. )

It is recommended that a L.E.D. is used as the indicating
light and a suitable device is available from us at 363p.
Supplied with all necessary instructions.

lenclose£............ forsqpetoonnnn. 8 Tracks/........ 5W
Amps./.......... 10OW  Amps./.......... Decoders (Please
insert quantities and delete those not applicable.) I
NAME .. ane e v e oo o omms o o b e g smmimite o o oo e e Bl e e e

I L L L T g P LT TX X ECEIE S O R L T I
i BI'PHE'pAK Dept. A, 222224 West Road 1

Westcliff-on-Sea, Essex SS0 9DF
Co.Regn No.B20919 14/ Southend (0702) 46344 J

\—————————
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PHOTOELECTRIC KIT

CONTENTS. P.C. Chassia Board, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Tranaistors, Diode. Resistors, Gain Control, Terminal
Block, Elegant Case, 8crews, etc. In fact everything you need to build a BSteady-
Light Photo-8witch/Counter/Burglar Alarm. etc. {Project No 1) which can be
modified for inodulated-light operation with a few additional components

PHOTOELECTRIC KIT
£2-85
Postage and Pack. 10p (UK.}

Commonwealth

SURFACE MAIL 25p
AIR MAIL £1-40

i v‘) Australia, New Zealand,
| 4 $. Africa, Canada and U.8. A
: W, n\_ Also Essential Data Circuite
3

PHOTOELEC TRIC T:F
BURGLAR ALARM -

{INVISIBLE BEam TypE)  (E

Q and Plans for Building
- 3 10 Advanced Designs
INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: 1 Invisible-Beam I'rojector and 1

Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarmns,
Counters, Door Openers, ete.

CONTENTS: ! lenses, 2 mirrors, 2 4i-degree wooden blucks. Infra-red filter. pro-
jector lainp holder, screws, nails, brackets, building plans, etc. Price £1-45. Postage
and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p. Air Mail 50¢

LONG RANGE INVISIBLE BEAM OPTICAL KIT
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter,
etc. Price £2:10. Posatage 15p (U.K.). Comunonwealth Surface 20p. Air Mait £1-15

BIOFEEDBACK AMPLIFIER KIT

Tunable, General-Purpose, Interference-Rejecting Difterential Amplitier for experl-
mental investigation of signals produced by the brain, heart and muscles. When
used with an oscillosecpe, or aural indicator, it enables you tu mouitor yvour brain-
waves, learn to relax, meditate, etc,

CONTENTS:  All Capacitors, Resistors, Pots, Ben nductors, [ Electrodes,
Leads, Chassis, Case, Batteries, Plans and Instructions. Price £4-75 postage and pack.
251 (U.K.). Commonwealth: Surface 30p. Air Mail £]

ALPHA-BETHA-THETA BRAINWAVE MONITOR KiT

Aural Brainwave Indicator for use with a Biofeedback Amplitier. Converts subsonic
brain frequencies into audible signals for easy recoguition

CONTENTS: Resiators, Pots, Capacitors, Transistors, Diodes, Leads, Chasais, Cage,
Earphone, Baltery, Plans and Instructions. Price £3-25, postage and pack. 1ip(U.K.)
Commonwealth: Surface 25p. Air Mail 7op

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send 8. A E. for fudl details. a brief description of all Kits and Projeets

g (ég 7
v

b =
()@"D]
L
@ \\ S
-

a RADIO-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.Q. licence
—tt P r r Fr fr 71 5 75 J F ¥

l ‘l‘ee ! Brochure, without obligation to: I

:BRITlSH NATIONAL RADIO & ELECTRONICS SBHUOL:
P.0. BOX 156, JERSEY 1

EB103 I

RAPY

I NAME :
l ADDRESS : -

e —_BLOGK CAPS please JJ
L 3 F F & B §F ¢ 0 0§ 0B ' 0 ° 0 0 1°7f ]
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TRANN

| DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX
Phone Harlow 37739

P/P,10p. Price list S.A.E. (Saturday callers welcome)
ALL PRICES INCLUDE VAT

E s ££00.50 ELECTRONIC DIGITAL GLOCK

(For complete kit of parts including case.)

This 4 digit 24 hour clock is available
to readers at this special price.

Parts would normally cost over £25.
Kit of parts includes twelve IC’s,
indicators, and a smart white plastic
case. P.C. Board.

Integrated Circuits m

74 seties T.T.L.I.C."s (Prices inclusive of VAT)
1-24 £5-88 100 1-24 25-88 100 1-24 25-99

BN7400 17p 16p 1l4p 8N7400 17p 16p 14p 8N74123 £3-10 £2-87
8N7401 17p 16p 1l4p 8N7451 17p 18p 14p SN74141 97p  72p
8N7402 17p 16p 14p §N74140 £1-685 £1-54
8N7403 17p 16p 14p SN74150 £3-30 £2-97
8N7404 17p  16p 14p 8N74151 £1-10 £1-06
8N7400 17p 16p 1l4p 8N74153 £1-32 £1-21
BN7406 3%p 35 3lp AN74154 £2-056 £1.81
SN7407 3%p 35p 3lp sN74135 £1-54 £1.41
8NT7408 20p 18P 16p SN74106  £1-54 £1-41
AN7409 20p 19p 16p §N74107 £2-10 £1.88
8N7410 17p 16p 14p SN74160 £2.00 £1.81
8N7411 20p 18p 16p 8N74161 £2:00 £1-87
8N7412 39p 34p 3lp SN74162 £4-40 £4-20
8N7413 32p 200 24p SN74163  £4-40 £4-20
BN7416 48p 44p 40p 74164 £2-42 £2.36
8N7417 48p 44p 40p 4165 £2:50 £2-42
SN7420 17p  16p 1l4p SN74166  £3-55 £3.57
8NT7422 56p  53p 48p SNT4I7 £2-52 £2-42

8N7423 58p 53p 48p MN74175 £1:76 £1-85
BNT420 §5p 63p 48p SN7OITH £2-75 £2-64
8N7427 §lp 46p 42p

8N7428 770 72p 65D
8N7430 17p 18p 14p
8SN7432 40p 36p 30p
8N7433 94p 83p 75p
8N7437 70p 62p 68p S '741‘30 £2-15 £2-10
8N7438 7lp  68p 82p N74191 £2-10 £2-05
SN7440 17p 18p 14p 8N74104 £1-07 £1-04 p4p S\;d]‘l’ £2-15 £2:10
S\/-m 73p  71p 85p 8N74100 £1-07 £1.04 84p

73p 7lp 65p 8N74107 44p 42p 38p
£1-833 £1-37 £1.27 8N74110  6lp 58p 51p
£1-43 £1-37 £1.27 SN741J1 £1-37 £1.27 £1.16
£1-88 £1.97 £1.84 SN74118 £1-10 €1-06 95p 8N74197 £1.98
£1-10 £1:03  94p 8N7411¢ £1.48 £1-37 £1.37 SN74198 £6-10
£1-10 98p 86p 8N74121  44p 4lp 36p SN74199  £6-
£1.10 £1.07 87p BN74122 £1.54 £1-43 £1-23

‘il’\ 74184 £3-85 £3-85

100
plus
£2.72

£1-48
£2.78

98p
£1-15
£1-62
£1-31
£1-31
£1-78
£1-77
£1-77

8p
Linear Integrated Circuits &
L TO66 18p
4lc 14 PIN DIL
301  DIL 50p 307 BPINDIL  66p  rile 1O TO3 15p
301 TO99 85p 308 TO99 £6:45 | 747¢ DIL -
301 8 PIN DIL 46p 308A TO99 £6:40 ' 748¢ DIL
301A DIL 69p 709c DIL 35p | 748c TOG9
301A TO9% 89p 709c TO99 3lp 1437 DIL
301A 8 PIN DIL 86p 723c DIL 99D | 1458 TO99
307 DIL e9p 723c TOYY 95p | 3046 DIL
307  TO99 é9p 74lc 8 PIN DIL 38 | i3 DIL n -
Transistors Transformers YLLARD POLYESTERS DR T
MULLARD POLYESTER CAPACITORS C280 SERIES £p
Diodes Primary 210-240 volt Price 250V I".C.mounting: 0-01uF, 0 015uF,0-22uF. 31p. 0-33uF, 0-047uF. 0068, F, 4p. 0 1uF, 44p.
8ec. Amps ’{I‘ pe m];:lum;"e 0 15,0221, 54p. 0-33uF, 7p, 0-47uF, 95p. 0-68uF, 12p. | 0uF, 14p. 15 F, 22p.2-21.F. 27p,
7 3 0. & - - -
AClor 1% 9S8 43 iy sooma MTin 1128 MULLARD POLYESTER CAPACITORS C296 SERIES 7
AG127 14p 0G4 Top | 12¥ 1 MT213  £1-85 400V 0-0010l", 0-0015uF, 0-0022uF. 0-0033uF. 000474k, 23p. 0 QOG8LF. 0-01uF. 0 015uF, /
AC198 14p 0C45 10p 24V 250mA MTIIICR £1.12 0022uF, 0-033uF, 33p. 0-047uF, 0-068uF, 0-1:F, 43p. 0 15uF.683p. 0-22uF, 8}p. 0-33uF,
AC176 15p 0C71 gp 24V J00mA MT213CT £1-25 12p. 0-47uF. ldp. -
ACIS7  14p 0CB3 14p 12V 2A MT714T £1.88 160V: 0 01uF, 0-015uF, 0-22uF, 0-033uF, 0-047uF. 0-068uF. 8p. 0'1uF 34p. 0-15uF, —]
ACIg8  14p TIP41a 86p 24V 14 MT71 £1.8941p. 0224 F, 51p. 0 33ul. 85p. 0-47uF. 83p. 0-68uF, 12p. 1-0uF, 143p.
AD140 45p TIP42A 9gp 30V 1A MT70 £2.01 DIN Connectors
ADI61  31p 2N2926  lop 30V 2 MT3 £3-28 VOLUME CONTROLS MINITRON DIGITAL 2-way Loudapeaker
AD162  31p ©2N3053 g28p 90V 14 MT103  £2.54 Potentiometers INDICATOR TYPE 30I5F type
AF116 14p  2N3054 58p 0V A MT104 £3-75 Carbon track 500 Q to 22M Reads 0-9 and decimals Plug 13p
AFI117 14p | ©N3055  5gp 90V 44 MTIO6AT £6-00 Log or Linear (Data Sheet on request) socket  11p
AL102 88p  oN3702 1gp B0V 14 MTI126 £2-81 | Single 13p. Dual gang (stereo) 44p ONLY £1.80 3-way plug 14p
BC107 9p 2N3704 1gp 60V 24 MTI127 £3-06 | single type with D.P. switch 13p extra. 16 DIL Socket 33p socket  1lp
BC108 9p 2N3819 28p Many other types stocked in Driven by 7447 98p 4-way.plug 15p
BC109 10p 40636 75p Our latest price list | g LOW COST SWITCHES socket 138p
BC160  11p ) P %;T Slide Switches PIES'”F'ERS s Avp orway plus 1
5 Diodes SPST 8p ! =X socke P
Bos? 12 ixens % Low Cost Panel o bror 10p 30 ! A0y e
IN4148 P (Y Toggle Switches
Boiss 1% oano sp Meters g\“,{ Toggle Swi 1ap 200 1N4003 54p PL4003 10p
BC214  1sp O0A9! 8 (117 i & DPDT 22p 100 IN4004 81p PLA004 10p
Boan ey | Thista anty o | (7 SCBIE) SOOI 0048 R e SD>
BDI132  90p smallsclection, . 90 CARBON SKELETON PRESETS | %00 1N 4006 9p ¥ 4
M3+ 0500 Ma £1.90 g g h 1000 IN4007 10p PL4007 20p
MP8111  36p many other 010 10 Ma £1.90 smail high quality type (linear only).
MPBI12 40p types stocked M5° OUyLE 80 1l valves 100-53 meg ohme ZENER DIODES
MP8113 42p at competitive W31  0tol0Ma £1-90 01 watt 53p each $00mW BZ78 range 7
oc2s 48p prices M36 0 to 100 Ma £1-80 25 watt 83p each 33333V 10p each- -
e 015 o 1 watt 6:8-200V". 19p each
3 .
Matrix Matrix THYR'STORSOO —
AMTRON KITS 24in x 8tin 18p 26 . s oy Al *u s
Sin X 3
We are now stockists of Amtron High Quality Kita. 2 lipxgain 28p B 3 Amps 44 50 60 88
S 2 280 BT Ames 86 101 124
UK 45 Intermittent Warning Lights £5.00 glir;nxxlm;l —— gi% 32p Ampe
. N . . iin
UK220 Signal Injector £2.57 40 pins (bag of 38), 22p rfilci"l:czggon ——
UH516 MW Radio Receiver £7:88 Vero cutter, 50p; Pin insertion Tools (0-1and  § V& 148 “CUN 0N Foaen
UK525 VHF Tuner 120/160 MHz £12:40/0-15 natrix) at Blp 1 watt 10°: carbon £§p each
UK875 Capacitive Discharge Electronic Ignition for Range 10 chms to 4:7 meg.
Internal Combustion Engine £14-51 MINIATURE NEON LAMPS } watt mfo 2% 3p each
Post and Packing 2bp 240V or 110V 1-4 5p, 5 plus 4§p each. Range 10—1 meg chma

Electrolytic
Capacitors MISG
general purpose

4 VOLT 2,200uF  26p 40 VOLT ‘éf;’?“"' 5

uF 7 4.700uF  39p 6-8uF 7p CIp P
1001 7p  10,000uF  84p 15uF »
2204 F 7 18 VOLT 33uF 7
3301 7p 3 7 HiuF 7p
1.000uF 13p 7 100uF i)
4 ,oo,n 28p 7 150uF  10p
VO 8p 200u b 11p

8p 470uF  10p
17p 680uF 26p
18p 1,000uF 28p
28p  2.200ukF 44p | Battery Clips

36p  3.300uF  83p PP3 64p
38p 83 VOLT PP9 8p
83p 7P
uF w

P 4-;;4? ;p

;: hl gﬁ}: 7; Fuse Holders

8p 22uk 7p Chassis nounting
8p 68uF 10p 20mm N No. 3210 7p
10p 100uF 11p 1'26in Single 7w
14p 1500 F 14p 1-25in Double 9p

48p  1.000uF 44D Connecting Wirs
6gp  1.500uF 83D packet 5 x 5yd
1.500uF 209 colls.

Mixed 20p

Heat Sinks
TOS
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Sinclair Project 60

New performance
standards

... hew safety
margins

Such aretheresultsofusingaPZ8 Mk 3todrive two Z.50 Mk 2 power amplifiers. Deveioped
from the ongimnal Z 50, the Nk 2 has improved thermal stabihity. better regulated D.C
limiting to ensure more symmetrical output voitage swing with still less distortion at lower
outputs and automatic transient overload protection. The PZ.8 Mk.3 1s the most advanced
power supply unit ever to be made at a reasonable price It cannot be damaged by direct
shorting. nor will 1t fail through overloading, because of an ingenious re-entrant current
imiting principle used usually only 1n expensive laboratory equipment Because output
voltage 1s vanable, the PZ8 Mk 3 makes a worthwhile alternative where PZ.5 and PZ.6 are
recommended for Project 60 applications, particularly since this most powerful of all
Sinclair supply uruts can be operated from a smaller mains transformer. Together, the
7 50 Mk 2 and PZ8 Mk 3 provide new standards of performance and reliabtlity and these
modules are compatible with earlier types in the Project 60 range.

Z2.50 Mk.2 SPECIFICATIONS
Inputimpedance 100 KQ

Min. supply voltage 9v
Load impedance — minimum: 4Q at

Input (for 30w into 8Q) 400mV 45v HT
Signal to noise ratio, referred to full Load impedance — maximum: safe on
o/pat 30v HT 80dB or better open circuit

VAT
£6.48 "Y1
PZ.8 Mk.3 SPECIFICATIONS

Nominal working output 45V.
Adjustable between 20 & H0V

T VAT
£7.98 7 /o0
Mains Transformer £6.98 + v AT.69p

Distortion 0.02% up to 20W at 8Q
See published curve

Frequency response 10Hz to more
than 200 KHz - 1dB

Max. supply voltage 45v (40 to 8Q
speakers) (50v 15Q speakers only)

Other power supplies

In addition to the remarkable Sinciair PZ 8 Mk.11|
as descrnibed. there are two other power units
available, which should be chosen according to
thetr types 1n order 10 buy 10 best advantage. All

pical Project 60 applications

are for aperation from A C mains 240V,
PZ.5 30 volt, unstabihsed £4.98 System The Unitstouse together with Units cost
VAT 4
+ 9p Simple battery 2.50 Crystal P.U., 12V battery £5.48
PZ.6 35 voli, stabilised {Not suitabie for Super record player volume control, etc + VAT 64p
1C12). £7.98 —
+VAT 79p Matns powered record 2.50,PZ2.5 CrystalorceramicP.U.  £10.46
player volume control, etc + VAT £104
12W. RMS continuous 2x 2,50, Stereo Crystal, ceramicor mag, £25.92
sine wave stereo amp. for  60; PZ.5 P.U.,F.M. Tuner, etc. T VAT
Guarantee average needs 2259
If, within 3 months of purchasing any product direct from
Sinclar Radionics Lid . you are dissatisfied with i1, your 25W.RMS continuous 2x2.50, Stereo High quality ceramicor  £28.92
money will be refunded at once Many Sinclar appointed sine wave stereo amp 60;PZ.6 magnetic P.U.,F.M + VAT
Stockists also offer th 1t - i h o
L RO SR I BRI (M -G F I ustng fow efficiency (high Tuner, Tape Deck.etc. ~ £289
Each Progect 60 module is tested before leaving our factory performance) speakers
and guaranteed to work perfectly Should any defect arise in
normal use, we will service it at ance and without any charge 80W. (3ohms) RMS 2x2.50 Mk.2, As above £34.90
to you A small charge may be made in those cases where .
damage anses through nuss-use No charge 1s made for lCOﬂ!InUOUS smel\;vave g(e) Stereo60;PZ.8 33\%}1
postage by surtace mait Air Mailcharged atcost. uxe stereo amphfier. (60W. Mk.3 transformer
RMS into 8 ohms)
Indoor P.A Z,50 Mk.2, PZ.8 Mic, guitar, speakers, £19.44
Mk.3 transformer etc., controls +VAT.£1.94
Ein:l i A.F.U. (£5.98 + va.T1.59p) may be added as required.

SINCLAIR RADIONICS LTD., LONDON RD., ST IVES, HUNTINGDONSHIRE PE17 4HJ Telephone: St. Ives (0480) 64311  Telex: 32250 Reg No, 699483 England
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the world’s most-advanced high fidelity modules

Q.16 high fidelity
loudspeaker

The Q 16 employs onginal and by now well proven
acoustic principles in which a special driver assembly is
meticulously matched to a uniquely designed cabinet. In
performance it comfortably stands comparison with very
much more expensive loudspeakers. A solid teak
surround is used with a specal ali-over celiular black
foam front chosen both for its appearance and ability to
pass all audio frequencies without masking.
Specifications

Construction: A sealed seamless sound or pressure
chamber s used with internal baffle, and special high

flux driver

Loading: Up to 14 watts RMS, into 8 ohms

Frequency response: From 60 to 16,000 Hz

Size and styling: 248 mm square x 120 mm deep

(93" x 43”) with neat pedestal base

+V.A.T.
77p

£7.7

= ‘:ﬁ SXTY

ceee OO0 O

Stereo 60 pre-amp/control unit

Designed specifically for Project 60 systems, the Stereo 60 is equally suitable with any high
quality power amplifier Silicon epitaxial planar transistors used throughout ensure high signal-
to-noise ratio and excellent tracking between channels. Input selection s by press buttons, with
accurate equalisation on all input channels. The unitis easy to mount.

SPECIFICATIONS—!nput sensitivities: Radio — up to 3mV. Mag. p.u. 3mV. correct to R.LA A, curve

1dB" 2010 25.000Hz Ceramic p.u.—upto 3mV:Aux—upto 3mV. Qutput: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz
BASS+12 to —12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size:

86 x40x 207mm £9 98 +V.A.T.

Built, tesied and guaranteed. 99p

AFU filter unit

For use between Stereo 60 and two Z 30's or Z 50's in stereo formation.
Cut off frequencies are continuously vanable, with 12dB/octave cut in
the rejection band. Two stages of filtenng — rumbie (high pass) and
scratch (low pass). Amplitude and phase distortion are negligible.
Supply voltage nesded — 16—35V. H.F. cut-off (—3dB) 2BKHz 10 5KHz
L.F. (—3dB) 25H2 to 100Hz. For Project 60 or any good stereo system

Built. tested and guaranteed

SuperIC.12

e TR
i
f

£5.98

+V.A.T.59p

Integrated circuit
high fidelity amplifier

contained within a 16 lead DIL package. and the
finned heat sink 1s sufficient for all itkely require
ments, The Super 1C.12 1s also compatible with
those Project 60 modules which would be used
with the 2.50 and 2 30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watis peak) into 6-8 Q. Frequency Response:
5Hz to 100KHz-+-1dB. Total Harmonic
Distortion: Less than 1 Typical 0.1%) at all
output powers and frequencies in the audio band

Project 605

the '%'v:-"ﬁ“‘.:'n-m
simple

way to build a

Project 60 system
without soldering

For the many audio enthusiasts anxious to build
to high standards without too many involve-
ments, there could be nothing better or simpler
than Project 605. It offers the advantages of
Project 60 and 1s absolutely compiete down to
the last piece of wire cut to length. Whilst not as
powerful as assemblies using Z.50 power
amphifiers. we know from experience that there
are many for whom the specifications of
Project 605 are ideal. particularly in relation to
the environmentin which itisrequired to be used.
In Project 605 you have everything necessary to
build a versatuie Project 60 thirty watt high
fidelity amglifier system suitable for all domestic
requirements The convenient pack includes tw

Z.30 power amplifiers, a Stereo 60 pre-amp con-
trol unit and the special Masterlink unit to and
from which all input and output connections are
made. For power a PZ.5 is provided Buiding is
particularly easy since all necessary leads are
supplied colour coded. cut to length and termin-
ated by contact clips which connect firmly to the
modules. There is absolutely no soldering to be
done. Complete with comprehensive, easy to
foliow instructions manual

£29.95

V.AT. £2.99
Postfree

Having introduced Integrated Circuits to hi-fi
constructors with the 1C.10, which was the first
ume an IC had ever been made available for such
purposes. we followed 1t with an even more
efficient version, the Super IC.12. This needs
very few external resistors and capacitors to

make an exceedingly efficient high fidelty
amplifier for pick-up, F.M. radio or small P.A,
set up etc. The free 40 page manual supplied
details many other applicatons which this
remarkable IC make possible, The Super IC.12
s the equivalent of a 22 transistor circuit

(28V). Load Impedance: 3 to 15 ohms Input
Impedance: 250 Kohms nominal. Power
Gain: 90dB (1.000.000.000 times) after feed-
back. Supply Voltage: 6 to 28V Quiescent
current: 8mA at 28V. Size: 22x45x28mm
including pins and heatsink

Manual available separately 15p post free

With FREE printed circuit
board and 40 page manual

£2.98 +V.AT.29p

Post free

ALL PRICES QUOTED iN THIS ADVERTISEMENT ARE THE RECOMMENDED RETAIL PRICES
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Send coupon for leaflet

Please send leaflet and name and address

of my nearest Sinclair stockist

Name

Address

SINCLAIR RADIONICS LTD., LONDON ROAD
ST.IVES, HUNTINGDON PE17 4HJ

PE1

sirci=ir

911



RESCENT ... .

MAIL ORDER

I1 & 40 MAYES ROAD, LONDON N2 6T1 sss 3206

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO 6 P.M. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

“CRESCENT" BUBBLE LIGHT
SHOW

A new and
exciting
teature  for
the pro-
femsional isc Jockey or to give
the private party an eclectric
atnjosphere, a projected kaleido-
acope of calour mahkes the nnisic
yiu produce nmore interesting
ard will appeat to the visual as
well as the audio senses.

This budget sy
very faveurably th the mure
sophisticated amd 1much higher
pr.ced models.

Specification  Projector  150W,
roavection covled, at 30ft the
projected nnage = 161t Motor:

1 rev per 2 nnun. Liquid Wheet.
6o dianeter multicolour.,

The Motor is fitted to the
Projector and can  only  be
purchased as a aingle unit. The
Licuid Wheel, however, 14 our

very popular standard niwiel &
mas be purchasel reparately. A
bargain— Projector with Motor
rea 1y for instant use, £15: 6in Li-
quitl Wheel, £5=£20 4 75p carr.

TRI-VOLT BATTERY
- ELIMINATOR

Enables you to work
your Transistor
Radio, Amplifier or
Cassette, etc., from
the:.c.mains through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require, 6§, 74 or 4 volt. This
mei atl your transistor power
pack applications can be handled
by thia one unit. Apprex. size
23in 2tin 3fin. Our Price
2276 plus 10p P. & P. =ame
model  spitably  wired  for  the
Philips Cassette £3 plus 10p P. & P.

DIGITAL CLOCK KIT

24-hr. Nixie dig.

p——

. - set of eaay

instructions; printed circuita

make construction as rimple as possible;

a cabinet and front panel t
professional finish.

information.

Wesupply: a complete set
uf components: a complete
to

All for the price of
the components. 222.50 + 50p P. & P.
Please send 3.A.E. if you require more

EDMONTON N.9 8031685

clock kit.

follow
made to
(60W into 16 ohm).
0 give a

£8-98, carr.

“CRESCENT” 100 WATT R.M.8. ALL PURPOSE AMPLIFIER
U.BUILD.T

We supply the three modules for you to build this Disco-

Groyp-P.A. amplifier into the cabinet of your choice.

% THE POWER AMP MODULE TP100W

170W r.m.s. sq. wave 300W instantaneous peak into 8 ohm

£14-28, carr. 456p.

% THE PRE-AMP MODULE

Four control pre-amp, Vol.,

Deslgned to (lrne most amplifierg using F.E.T. firat stage.

Bass, Treble, Middle controls,

% THE POWER. SUPPLY MODULE P5100

V.AT.
From 1st April, 1973, will you
please include on your Total (Goods
plus Postage and Packing) Value
RQ'd(‘l:d Tax at the Standard Stated
ate.

£00/250V MAINS RELAY
Heavy duty contacts. 2,3000
coil. Allnew andunused D.P.D.T.
mains relays 50p 4+ V.A.T. Carr.

TRI-VOLT CAR SUPPLY
Enables youl to work your Transistor Radio, Amplifier
or Casgette, etc. from the 12 volt car supply. Positiveor
Approx. size = 2in. x 3}in.
This converter supplies 6, 71 or 9 volts and is transistor
A real money saving device for £2:50 plus

negative earth.

regulated.
1W0pP. & P.

HEADPHONE
VOLUME

X Min.

Plug sterec

control box and

MINI LOUDSPEAKERS
2tin 80 ohm, 50p:
50p. Piease include 5p P. & I°
each L.8.

2lin 40 ohm,
. Oon

Complete

<P

STEREQ/MONO

CONTROL BOX
phones into this

incorporate a right and
Jeft hand volunie control
and a stereo/monoswitch.
with
jack plug and 2m cable. A
bargain at &1, P,

240 per 100 relays,

Free. Special ﬁ

quantity price:
TWO WAY STEREO
ADAPTO

0
Stereo Jack plug to two
stereo free sockets, com-
plete with 110mm cable,
For connecting two stereo
inputs into one.

you then

te
R A hsrgsm at 65p. plus

& P.10plP P

is aupplied complete with the mains
transformer. £9-86, carr. 50p. Com-
plete flxing instructions are supplied
and no technical knowledge is re-
quired to connect the three ready
wired modules,

A fantastic bargain. 1f you purchase
all three modules. 22§, carr. 75p.
Send 8.A.E. for further details on
this or our ready built amplifiers.

EMI LOUDSPEAKER 450
10W 13in x 8in + two 2.2§in
tweetera and cross-over. All wired

and ready for use. This ever-

0
= CRESCENT CASSETTES B%%?gﬁﬁry, LOW VOLTAGE popular 450 in 3-8-15 ohm imp.
Top quality cassettes at unbeatable prices (complete with ¥ SINGLE AMPLIFIER 75
Julamlard atorage case): (60 28p, C90 38p, C120 48p plus Y CHAI‘\IV‘EL B s el ™. plus 38p P. & P. each.
T R heat - i(l)(Ug%) T'(lzllT with volume control, is suitable | 7in X 4in LOUDSPEAKEIR"
brite 3 for 9V "d.c. and a.c. supplies. A top  quality
PSYCHEDELIC LIGHT CONTROL UNIT ’_‘;wf This fantastic “’ilIJgi\'g bout 1W at o ohm apeaker ideal where
’I:hree Channpel: Ba_aafh!lddle% ’I_'rgt{le. 4 jittle box | cutput. small size is import-
Each channel has its own sensitivity lapprox. 4 x 37 x 23* when | With bigh IMP input this ampli- ant. Manufactured
control. Just connect the input of thia| connected to the output of a | fler will work as a record by H.M.I. for a well-
unit to the Joudapeaker terminals of an | goun( gaurce trom1 to 100 watts player, baby alarni, et known  hi-f  set
amplifier, and connect three 250V up to | nrodyces a paychedelic light ampliﬁler. 3 3 A maker. Bize: Tinx
200W lamps to the output terminals| gisplay of up to 1000 watts. = 4in. Impedance: 8 ohms. Flux:
of the unit, and you produce a fascinaling | Complete with a sensitive ievel | 38,000. Max. Free range: 90Hz Lo
sound-light display. (All guaranteed) | (ontroi the unit is fused and can- ) £I ’75 1ukHz, Power handling: SW.
£18-50 plus 38p P. & P. not harm your amplifier. Unbeatable. Price: £1-80. Free

A Bargain at £7-50 plus 10p.

KEEP WARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can putin electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages:

No soldering

No ‘T’ junctions

No special equipment

No leaks, no lagging, no corrosion

No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Cllp the e coupon, and we'll tell you more.

1¢ you require more i1nformation please sond S.A.E. plus 13p P. & P. ¥ postage on this item.

'FIBRE OPTIC

High quality glass Fibre Optic cable manufactured
by a World famous W. German optical group. Ideal for
all light transmission applications and experiments
(450-1,300 nm) light monitoring — opto-electronic system —
short distance communication systems etc

Type LKF 450. 450 glass fibres, 40 micron diameter held
within a tough, highly flexible P.V.C. sheathing. 0.d. 2.3 mm.
17p per metre (39”) plus P & P 5p.

Type LKF 800. 800 glass fibres, 70 micron diameter
held within a tough, flexible P.V.C. sheathing. 0.d. 4.0 mm.
£1.75 per metre (39”) plus P & P 10p.

End Ferrules. Specially produced brass ferrules for these
cables. LKF 450 10p for 10 LKF 800 20p for 10. No P & P

when purchased with either type of Fibre Optic cable.

Cheques or Postal Orders to.
H.V. SKAN LIMITED,
425/433 Stratford Road, Shirley,
Solihull, Warwickshire, B90 4AE.
Tel. 021-744 6791

To Autocon Manufacturing Co. |

I Spring House, 10, Spring Place, London, NW5, 3BH I
Please send your brochure telling me all about Amkit. |

| Name . x
Address I

|

: """" ) T gy CAME)

=TT

= o oo o e e e cad

or see for yourseif at: THE AMKIT D.I.Y. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd).
Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m.

912

Practical Electronics October 1973




SEMICONDUCTORS AND COMPONENTS

WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

GUARANTEED

0-50

0-16

2000000 o000
O b SO0 O -
RRERAESE3RER

e
—
=353

PO PORP

2 KEBRRTEIVRTITR

I

040

cooso
ZBRER

coooe
SL8RE

o000 opo00e
B3 RSRER

072
4

BC125
BC126
BC132
BC134
BC135
BC136
BC137
BC138
BC140
BC141
BCl42
BC143
BC144
BC145
BC147
BC148
BC149
BC152
BC154
BC157
BC1568
BC159
BC160
BC167B
BC168B
BC168C
BC169B

BC238
BC239
BC251
BC253
BC:
BC258
BC259
BC261
BC262
BC263
BC300

BC301
BC3n2
BCi03
BC307
BC307A
BC308
BC30RA
B(C308B
BC309
BC309A
BC3098
BC327
BC328
B33y
BC33R
BCY30
BCY31
BCY32
BCY33
BCY34
BCY38
BCY39
BCY40
BCY42
BCY43
BCYSH
BCY59
BCY70
BCY71
BCYT72
BCY87
BCYB8
BLY8Y
BCZ10
BCZ11
BDI115
BDI116
BD121
BD123
BDI24
BD130
BDI131
BD132
BD135
BD1368
BD137
BD138
BD13y
BD140
BDYI0O
BDYI11
BDY17
BDY18
BDY19

Comunlonwealth

BDY20
BDY38
BDY60
BDY61
BDY62
BF115
BF117
BF119
BF121

B

BF158
BF159
BF160
BF161
BF163
BF166
BF167
BF173
BF177
BF178
BF179
BF180
BF181
BF182
BF183
BF184
BF185
BF194

=ohEREREERSS

2000000000000

88

0-08

BB e RI g eSS L R LBRaE RS ER TR ERBREEE88

réntodo
OO =

H8X77
ABX78
B8W70
BSY24
B8Y2H

e O O OO0 DO PP RO PP O PR OP PP PPONORPPRRROROR

(Air) 63p (MIN.). Matching charge (audio

1-05 '

2P0000000a L0
=83R8RssRsRE2

SRELHBREEBLSEYY

POCOCOPOR0000

0-18

Po0PCOPRee

SRLESEBIRBBERS

SRBSeSRRERS

P ONOPCRCRO LR

wwwaumghmwmhggsgsggg

oo

0
0.
0
0
0]
[
0
0-
[
0-
0-
0
0
0.
[
o
0-
o
[
0-

B EOD

oo
(3
£33

BSY26  0-20
B8Y27 0-15 ¢
B8Y28 015
B3Y3s  0-20
B3Y39  0-20
BSY51  0-26
B 0-25
BSYos  0-25
BSY34  0-30
B3YS6 079
B3Y6s 018
BYY74 040
BsY7y 0-40
BIYYSA 0.0
Clit 0-58
D4ON3  u-55
GET111 045
GETI14 020
GET115 080
GETIY  0-36
GETo30 020
GET336  0-20
GETE80  0-30
GETESs  0-20
GETE8T  0-20
TIP29A  0-49
TIP30A 068
TIPSIA  v-68
TP, w74
TIP33A 101
TIP34A 151
TIP3OA

TIP3055
MEQ401
ME0402
ME0404
MEQ411
MEQ412
MEO0413
ME1120
ME4001
ME4002
ME4003
ME4101
ME4102
ME4103

ccooo
==Y =t=g =t} -J4~1

Pt et D

1 4 €D 60 ad ~d md 00 G0 2 4 b et i

ROBRON O DROD D

L T T R LT -1 F-2-T-¥-S-9-y-9~y
S28IL3ERERR

%
2
=

0-80

MJEj21
MJE1092
MJE1102
MJE2801
MJE2801
MJE2!
MJE3055
MM1613
MMI1711
MM1712
MM2712  0-64
MPFE102
MP8111
MP8112 0
MP8113 0
MP8AOS 0
MP8A06 0O
MP8Al12 0
MP8Al14 0
MP8ALS  0-

0-

[}

0.

0

0

MPS8ALB
MP8BASS
MPSAGH
MPS8U01L
MP8U05

RETUR
OF

POST

SERVICE

TTL LOGIC I.C’s

28p 8N7430 28p | BNT472 40p
38p | 8N7432 48p | 8N7473 57p
28p 8N7437 52p | AN7474 48p
58p | 8N7440 20p | BN7475 96p
28p | 8N7441 75p | 8N7476 84p
22p | 8NT7442 78p | 8N7481 £1-25
48p | 8N7443 21.04 | SN7483 £1.00
20p | BN7444 21-04 | BN7484 95p
22p | 8N7445 £1-856 | BN7485 11.90
48p | 8N7446 £22-00 | BN7490 £1.00
52p | 8N7447 £1.80 | 8N7491 £1-860
48p | 3N7400 £20p | SN7493 £1.00
agp 8N7451 20p | BN7494 a5p
48p 8N7452 20p | BNT495 80p
50p | BN7454 28p | SNT496 £1.00
We also stock the unusual niunibers as tallaws:
$N74100 2.50 | 8N74153 1- SNT41T6 1.50
SN74107 0-48 | 8N74154 200 | SN74180 1.56
SNT4118 1.00 | SN74135 1.55 | BN74181 7.00
SN74119 1-82 | 8N74157 1.80 | 8N74190 1.6
8N74121 060 | BN74160 2:80 | BN7H191 1.98
SNT4 185 gNum: g.sg aNT4I9 1.80
8N74124 1-85 | SN7416 -+ - d
8N7414 0-90 | SN74165 4o | 2XT4 s
SNT4140 1.50 | 8NT4167 g.g5 | INTIING
SN74150 8.35 | SN74174 2.00 | SNTHIOR 4-80
SNT74131 1-10 | 8N741%5 1.85 | SNT4190 4.00
BRIDGE RECT!FIERS
PIV 30 100 0 400 500
1A 24p 26p 35p 35p 40p
JA 32p 37p 41p 46p 52p
4A 80p 70p 75p 85p 85p
[EN a2p 75p 80p £1-10 21.25

ZENER DIODES

400MW —BZYAR and IN SERIES. 18p.
1 watt—IN, 1ZM and 18 SERIES, 22p.
20 watt —BZ 9

10 watt—2Z8 SERIES, 40p.

1:5 watt —ZL SERTES, 25p.
SERIES, 52p.

55 TIMER 1.C, 90p

50p P. & P.

560 PHASE LOCKED LOOP, £4-48.
SCORPIO IGNITION KIET for improved performance £10 =

84 20p
9p 22p
10p 7005 (3A 600pv) 25p
11p CL7006 (3A 800p\) 27
12p CL7007 (3 1000py) 30p
15p (L1002 (104 100pv) 35p
PLA007 (L-3A 1000py) 20p CL1003 ()0A 200pv) 40p
IN3400 (3A 50pv) 15p CL1004 {10A 400pr) 47
1N53401 (34 100pv) 17p L1003 (104 600pt) 56p
ANODE AND CATHODE STUD
IN1183 (354 30pv) 92p INTI88 (3574 400pr) £2.68
IN1184 (35A 100pv) 21.12 IN1190 (354 600pv) £3.15
IN1186 (354 200pv) £1.57
CATHODE STUD ONLY
IN3766 (354 ROOpY) £3.85 IN376R (354 10003 ) £4-20
IN34A 10p BAL41 17 BY237  124p 0ATO »
IN914 7P BAl4e 17 BYZI10  35p QAR) 8p
IN916 7P BAld4 12p BYZ1l  88p OAEL 10p
AALLY 7P BAl4S 17p BYZI1Y  80p w»
AA129  15p BAl3d 12p 0A% 10p 7
BA100 15p BY100 15p 0al0 20p P
BAl02  25p BY126  15p 0A4T 74P w
BA110  25p BY127 1719 OATh 74P 10p
BAlls 7P BY140 1 0ATH 10p 27p
OPTOELECTRONICS POTENTIOMETERS
MINITRON 3015F 7-8KGMENT Carbon:
INDICATORIIGRELNEDICHES Log. ot Lin., less wwiteh, 174p.
DRIMERIGNEEY [ A T
SOCKETS 200 | Wire-wound Pats (3W), 38p.
TIL 209 LIGHT EMITTING Twin Ganged Ntereo Pots, Log or
DIODE. Made by TEXAS INST. Lin., 47p.
(Red). 38p
MOTOROLA MC SERIES, RCA PRESETS (CARBON)
A ) ND COSMOx
A 3000 SERIES AND COSMOS, D0 Tm ERTICAL

PLESSEY SL SERIES. TRY US
FIRAT FOR LINEAR AND DI1G]-
TAL INTEGRATED CIRCUITS.

02 Watt 8p o
03 Watt  7ip  HORIZONTAL

ENCAPBULATED) FULL-WAVE
RECTIFIER. 1-8A 100 piv 26p ea.

WIRE-WOUND RESISTORS

2h watt 5% (up to 270 ohins
uvnly), 7p.

5 watt 39 (up to 2k 2 only), 9p.

10 watt 5°, (up to 26k Q only),
10p.

SLIDE POTENTIOMETERS

Hn TRACK
HINGLE G I». LOG or LIN
1k to 1M, 30p each.
TWIN GANGED. LOG or LIN
1k to 300k. 50p each.
KNOBR. 5peach,

Small value

SUB-MIN. ELECTROLYTICS
wide range of values only 6p each

ALL PRICES EXCLUSIVE OF 109 VAT

42 CRICKLEWOOD BRDADWAY, LONDON, N.W.2

A. MARSHALL & SON

TRANSISTORS :gg:g
26301 0-18 | 2N3414  0-10 | 40360
Qggg'g g ’l!g 2N3415  0-10 | 40361
2 g P . 0362
2G306 030 ﬁgg:ig g.éf :0353
2G309  0-30 | uN3570  1.25 | 40389
263458 0-25 | oNg571 1.2 | 40394
26371 0-15 | 5N3570 .97 | 40395
26374 0-15 | 9N3702 0.1 | 40406
2N174 1.40 | 9N3703  0.10 | 40407
2N404 043 | )N3704  0.14 | 40408
2N456 075 ) 9N3705  0.10 | 40409
2N456A  0-75 | uN3706  0.08 | 40410
2N457A4  0-80 | aN3707  0.13 | 40411
ggggrl 313'3 2N3708  0.07 | 40414
2 i - «

Mow yg e 00 Ty
2Ne98 026 | uN3711 0.0 | 40600
2Ngoo 052 | 5Ns7i2  0.88 | 40601
28706 0181 0Ns713  1.95 | 40602
9N706A 018 | 2%/ 40803
aN708  0.18 | 2N37I4 229 ) WY
oN709 088 | 2N3715 123 .
'30 | 2N3716  3-00 | 40636
aN711  0.80 | 2N37 3
aN718 0.2l | 2N3T73 3:88 | 40673
NT18A 049 | oNgTTo 318 o
2N72 .50 | . p 3
2N721  0-85 ;ggZ” 421 et
» 794 208 | AC117
2N814 082 | 2RSTO0 Sog | AC
oNo1s 041 | 288700 o | ACl2l
2NOI8 150 | hnsial g | AG1se
2N829 014 | Zodily grgg | ACIET
2N930  0-48 | 2N38) AC128
ON1090 0.8 | 2N3820 047 | 4Cl41K
2N1091 .24 | 2N3823 142 4(C149K
ON1131  2.82 | 2N3824 183 | AC151v
ON1132 .88 | 2N3826 083 A(psev
2N1302 0-16 | 2N3854 018 | ()53
2N1303  0-16 | 2N3854A 0-18 | ACI53K
ON1304 0.20 | 2N3855 019 | ACIS4
2N1305  0-20 | 2N3855A 0-20 | ACIT6
2N1306  0.22 [ 2N3836 019 | 4 187K
oN1307  0-22 | 2N3836A 0-20 |, iguk
2N1308  0-25 | 2N3EOR 017 |
aN1309  0-25 | 2N38o8A 0.19 | ACYIT
2Ni4R3  0-80 | 2N3859 0-16 | ACY18
2N1507  0-24 | 2N3859A 0.18 | ACY19
2N1613 0.33 | 2uN3860  0-20 | ACY20
2N1631 0-35 [ 2N3866 1-80 | scyul
2N1637 0-36 | 2N3877 025 | siyou
2N1638  0.82 | 2N3877A 0-88 | ACyos
2N1701 110 | oNgoo0  0-20 | ACY30
2N1702  2-15 | aN3ge04 0-21 | ACY39
2N1711 045 | uNg001  0-82 | ACY40
9N1893 081 | uN3003 0-24 | ACY41
2N2102  0-30 | oN3904  0-27 | ACY44
2N2147 070 | yN3905 0-24 | AD136V
2N2148  0-94 | uN3906 027 | AD140
2N2192 040 | 9N4036  0-46 | ADI142
2N21924 121 | uNg037  0.40 | AD143
282193 0-40 | yN4058 018 | AD14OV
2N21934 0-81 | 5N4059  0-08 | ADI5O
2N2194 078 | 9Ng060  0-11 | ADI1s1
2N2194A 0-80 | 9N4061 011 | ADI62
2N2195  0-87 | uN4062 0-11 | AD161
2N21954 018 | yN4302  0-25 | ADI62
2N2218A 0-88 | ynig03  0.47 | AF109R
2N2219 087 | onag16 020 | AFII4
2N22194 088 1 50017 047 | AFIIG
282220 045 | jN4q18 0.7 | AFLIG
2N2221 041 | Onug)g .84 | AFTIT
222214 083 | 5N4g20  0.89 | AF) 1
2N2222  0-80 | hN4g01 073 | AF121
2N2222A 001 | oN4g22  0-84 | AFI24
2N2368 081 | uN4923 0-83 | AF125
2N2369  0-37 | ,un-170 g2 | AF126
2N2369A4 041 | SRY110 055 | aFier
9N2646 077 | 5No175  0.96 | AF130
2N2647  1-20 | yNB17a .82 | AF170
2N2711  0-30 | [ AFIT2
2Ng7I2  01g | 2NOIS0 002 17 0, 0g
aN2713 017 | 2NO191  0-88 | %y 0y
aNg2714 Q.18 | 2NO192 1.24 | b
aN5193  1.01 | AF180
2N2904  0.58 | 2N? ke
2N29044 070 | 2NO194 110 Lo 0
aN2005 0.7 | 2N5195 1.48 it
ON3245  0-43 | AF239
2N29054 0-88 | 2NJ AT240
2N2908 0.5 | 2NJ407  0-49 | A
5 2ND458  0-48 | AK279
2N2006A (.70 | 2040 AFoH0
2N2907  0.79 | 2N9d09 048 | AIRD
2N29074 0.8g | 3N18 073 | 4O AR
oN2923  0.1g | SNI3& 166 ) o5,
2N2024 0.4 | X130 148 0
2N2025  0.17 | 3N140 g:gf S N26
2N2026 3N142  0-58 | ABY27

Green 0:12 | 3143 0-75 | ASY2R

Yellow 010 | 5n750 0.92 | ASY29

Orange 0-10 | 3N353  g.81 | ASY30
2N3053 0:32 | 3N 154 0-84 | ABYSS
2N3054  0-88 | 3N 159 117 | BC107
2N3055 0.75 | 3NI87  1.55 | BC108
2N3390 026 | 3N200 249 | BC109
2N3391  0.28 | AN201  1.05 | BC113
2N3391A 0-29 BC114
2N3392 018 BCl15
2N3393 012 BC116
2N3394 017 40000 078 | BCl16A
2N3402 018 40231 081 | BCII7
2N3403  0-19 , 40309  0.30 | BCIIR
2N3404  0-24 40310  0.50 | BC11Y
2N3405 027 | 40313 0-82 | BCI21
Post and Packing 18p per order. Europe 25p.
transistors only) 15p extra per pair. Prices subject to stock availability.
Tel. 01-452 0161/2/3

Telex 21492

VISITORS WELCOME
HRS. 9-5.30 MON.-FRI.
9-5 SAT.
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Practical Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words).
prepaid and addressed to Classﬁ‘ed Advertisement Manager,

Box No. 20p extra.

Farringdon Street, London EC4H 4AD

Semi-DispIay £7 per single column inch. Advertisements must be
‘‘Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

SITUATIONS VACANT

FOR SALE

etc.

A responsible position is available within the Company for a
person to take charge and supervise a small but expanding
group of technicians engaged in the servicing and maintenance
of a wide range of modern electronic equipment including
portable radio, TV, cassette recorders, digital calculators,

A working knowledge of the principles of transistor and
integrated circuits pertinent to the above apparatus is
required and qualifications to HNC, HND, T.Eng, Final
C & G or equivalent is desirable.
qualifications are not essential and proven practical ability
is regarded as more important for this position where an
active participation in the work is necessary.

A salary in the region of £2,500 is envisaged for this
position coupled with excellent conditions and benefits of
the Company situated at Audenshaw, near Manchester.

Write or telephone for application form from the Personnel Dept.:

JONES SEWING MACHINE CO. LTD.
SHEPLEY STREET, AUDENSHAW, Nr. MANCHESTER

However, academic

FIBRE OPTICS
Flexible Light Pipe for conveying light to in-
accessible positions. Fibroflex Type 1. Glass
}-14mm effective dia, PVC sheathed. 44p per
metre, (VATinc.), P. & P. 10p, Any quantity.

Polariser Sheet up to | sq. ft. max, size, |6}p
per sq. in, (VAT inc,), P, & P, up to 6 in, square
10p; over 6 in, square 30p
Cut down glare
H Seethose nixie tubes
+* Cross themfor light control
+ Make your own strain gauge for plastics
and glass

Circuit Board Etching Kits. Full instructions,
£1-374 (VAT inc.), P, & P, l4p

Photographic CDS Light Cells—used (with
part of original circuit free), 33p (VAT inc.),
Post free,

Allitems are strictly CW.,0,

ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD

From:

ST. ALBANS

MORSE MADE EASY!!
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morss
within a mobth (normal progress to be expected).

Usmg nclentlﬂcally prepared 3-speed records you

y learn to ise the code RHYTHM

wnthout trnnnlntmg You can't helo it, it's as easy as
learning o tupe, 18 W,P.M, in 4 weeke guaranteed.

Beginner's 8ection only £3:30, complete course 24.50

{Overseas £1 extra) details only, 4p stamp. 01-880 2898

G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

MEN:!
£50p.w.
can be yours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operatorinonly 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
TODAY, without obligation.

London Computer Operators

Training Centre
M90, Oxford House
9-15 Oxford Street, W. 1
Telephone 01-734 2874

Ka Solid State Switching

We have a vacancy for a responsible
person capable of furthering the
development of this side of our
activities. The responsibilities include
design, production, testing, quality
control, etc. for Solid State Switching
Systemsinaspecialised field ofindustry.
An interesting opportunity for the
right person,
Apply to:

KIMBER-ALLEN LTD.
London Road, Swanley, Kent
Telephone: Swanley 63234

9i4 \

!
|
|

MECHANICAL ENGINEER REQUIRED.
Electronics LEngineer Required. Interesting
work in Audio Industry. Salary negotiable.
For further details please telephone 01-739
9672 (Ext. 8) between 9 a.m.and 5 p.m.

EDUCATIONAL

A SUCCESSFUL
CAREER

IN RADIO

Get the success you deserve—take an
ICS home study course. Pass C&G,
M.P.T. exams FIRST TIME' Free books, l

Low cost. Personal tuition. Send
TOOAY for FREE Guide on Radio, TV,
Electronics, Electrical Engineering.

Name

Address

Dept, 730U l
Stewarts Road,
London SWB8 4UJ

L I N e . J

WANTED

TV LINE OUT-PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe
Road, Richmond, Surrey TW9 2EQ
01.948 3702

CATALOGUE NO. 18, Electronic and Mechan-
ical Components and manufacturers’ surplus.
Credit vouchers value 50p. Price 23y, inclu-

ding post. ARTHUR SALLIS RADIO
CONTROL LTD., 28 Gardner Strect, Brighton,
Sussex.

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

PRACTICAL ELECTRONICS. Volumes 2-3
complete. GGood Condition. Offers, Box No. 52.

RECEIVERS AND COMPONENTS

5—N-Channel FETs 3819E—£I

Full specification devices complete with circuit
details for building voltmeter, timer, ohm-
meter, etc,

Send 10p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices,

REDHAWK SALES LTD.
45 Station Road, Gerrards Cross, Bucks.
MAIL ORDER ONLY

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

NEWNES RADIO and T.V. Servicing 1964-1965
urgently required. Good price paid. . Tel,
Harrogate 86844

BRAND NEW COMPONENTS by return,
Electrolytics 18V, 25V, 50V—0-47, 1, 2:2, 4-7.
10 mF, 4p; 22, 47, 44p (50V, Bp); 100, 54p
(50V, 7P), 20, 6p (50V, 9p). Subminiature
bead-type tantalums 0-1/35V, 0-22/35V, 0-47/
35V, 1/35V, 2:2/35V, 4-7/35V, 10/16V, 8p.
Mylar Film 100V—0:001, 0-002, 0-005, 0-01,
0-02, 2p; 0-04, 0-05, 3p; 0-068, 0'1, 31p. Poly-
styrene 63V E12 series 10-1,000pF, 2p; 1,200~
10,000pF, 3p. Miniature highstab resistors,
5%, E12 series—(Carbon Film {W, 1Q-10MQ
(10% over 1 MQ), Metal Film W, 10Q-
2:2MQ and 1W, 27Q-10MQ all §p each.
Postage 8p. The C.R. SUPPLY CO., 127
Chesterfleld Road, Sheffield, S8 0RN.
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Trampus zlecironin

Add 10% VAT () to all prices. Alf brand new, no
rejects. Money Back Warranty,

5V DIGITAL INDICATOR: 0-9DP socket and
filter 21.45.

LED TYPE i* 0-9DP DIL 22-25 each; 6x 2218
each., 4 digit type £11.

LIGHT EMITTING DIODES. All with data and
panel clip. TIL 209 3 dia. 26p. Red }” dia. type
83p. Green 75p. INFRA RED beam LED £1.10.
GAS detector £1-89. Ultrasonic transducer £2.
DALO PCB resist marking pen 89p. Copper board
12" x 6" SRBP 40p. FeC etch PAK 18p.
INTEGRATED CIRCUITS: with data if reqmred

IC LITE SWITCH; Photo amp/tngzer 40ma/11-20V
relay or TTL 8711. Dil reldy 2.

iC digital “clock

MOS/LBI type. 28 pin, 4 or 6 digit, 12/24hr.
Chip with socket £13; PCB £1.69; KIT £21-49,
?1‘2% voltmeter £12, Data 39p. 3W AF amp
741 Dil8 pin 28p; 709 19p. Dil20p; 748 29p; mono
710 33p. 566 TIMER/mono/astable osc. clock 93p.
REGULATORS: 1}A 5 to 20V £1.49; 723 §7p.

RECEIVER ZN414 21-19. Mini Rx Kit £1.99.
1310 stereo decoder for tuner £2-69, KIT £38-45.

QN TTL MW

thrkids PRICES

GATLS 7400/1/2/3/4/5/10/20/30/40/50, etc., 14p
each. 7413 27p; 7441 78p; 7447 £1-09; 7470, 7472
28]1, 4473 7474 36p; 7475 60p; 7476 32p; 7490
Op; 7492 67p; 7480 B9p; 7483 £1-10; 7486 37p;
7493 73p; 7494 88p; 7495 83p; 7496 89]1 74121
45p; 74141 88p; 74190/91/92/93/96 £2. 39, DIL
Plugs/IC case 10mm high 16 pin 35p.

DIL SOCKETS: low or high profile 8/14/16 pin 13p.
SEMICONDUCTORS:

2N3055 40p; BC107 8p; BCI108 8p; KC109 8p;
BC147/8/9 10]1, RC167/8/9 13p; BC177/8/9 1b6p;
BC182/3/4 1 1ip: BCYT70/72 13p;
BD131/2 55p /52 13p; TIS43 UJT 24p;
2N706 1lp; 260y 8p; 2N2646
2N30 40p; ON3614 bb6p;
J/J/o/b/7/ﬁl‘3/10/ll All 8p each.

V3819 £ N3823 28p; BCR 400V
23p; 4A55p TRAN FORMER: {4 6and 12V 21.
CAPACITORS: Uisc 22pF to 0 1uF 4p. 25V
electrolytic 10, 50, 100uF 5p; 1,000u4F 165p. PRE-
SET8 Bp each. RESISTORS iW 5% 1{p each.
CARBON POTS 12p each. Dual40p. Switch +12p.
All Din Plugs lﬂp. sockels 9p; Vero RRP.

PLUORES GENT
RW@E@@HVOUéEZ 79

13" 8 watt fully built with diffuser.

TRIO and CODAR communications and Hi-Fi
retailer. ELECTRONIC ORGANS from 267,

PW ELECTRONIC CAR IGNITION KIT £6-87.
VAT: YOU MUST ADD 10% () to all prices.
FREE CAT. 8.A.E. Data sheets 8p each. P. & P.

8p.C.W.0. P.0. BOX 29, BRACKNELL, BERKS.

M. & M. ELECTRONIC SUPPLIES

ALL ELECTRONIC COMPONENTS
SUPPLIED BY RETURN OF POST

ALL BRAND NEW AND GUARANTEED

% MOTOROLA

% FAIRCHILD

% TEXAS

% SIEMENS

s GENERAL ELECTRIC

% MULLARD

s FERRANTI

% R.S. COMPONENTS
S.A.E. QUOTATIONS BY RETURN OF

POST. MAIL ORDER ONLY.

ALL MAIL TO:

Il ANDREW STREET, WALTON
LIVERPOOL L4 4DS

PRECISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability. All 63V d.c.

0-47uF:  £5% 30p; +1% B&0p
1.0uF:  £6% 40p: +1% 60p
2-2uF: *5% 50p; +1% 75p
47uF: 5% 70p; +1% $1-18
6-8uF: +5% .95p; *19; £1-50
W0uF:  %5% 21 10 +12 81.80
16uF: 5% 21-80° *19% 82.70

TANTALUM BEAD CAPACITORS. Values
available 01, 0-22, 0-47, 1-0, 2:2, 4-7, 6-BuF at
35V, 10uF 25V, 15.F 20V, 22uF 5V, 33uF 10V,
47uF 6V, 100uF 3V—all at 9p each; 6 for 50p,
14 for (l. Special pack 6 off each value (78
capacitors) £5.

NEW I —_TRANSISTORS. BCI07, BCI08,
BCL09. All at 9p each; 6 for 50p; 14 for £1. All
brand new and marked. Full spec. devices. May
be mixed to qualify for quantity prices. AFI78
at 35p each or 3 for 95p.

POPULAR DIODES. IN9I4, 7p cach; 8 for
30p; 18 for £1. IN916,9p each; 6 for 50p; 14 for
£1. 1S44, 5p each; 1| for 50p; 24 for £1. All
brand new and marked.

NEW LOW PRICE —400 mW Zeners.
Values avajlable 4-7,56,6°8,7-5,8:2,9:1,10, 11,
12, 13-5, 1SV. Tol. £59% at SmA. All new and
marked. Price 9p each; 6 for 50p; 14 for £1.
Special offer 6 off each voltage (66 zeners) £4-25.
RESISTORS, Carbon ﬁlm 5%, +W at 40°C, W
at70°C. Rangefrom2-20 t02-2MQ in El 2 series,
i.e. 10,12,15,18,22,27, 33 39, 47,56, 68,82 and
their decades. anh stability, low noise, Il at
tp each; 8p for 10 of any one value; 70p for
100 of any one value. Special pack—10 off each
value 2-:2Q to 2-2MQ (730 resistors) £5.

440V A.C. CAPACITORS. 0-1uF, size 14in X
tin, ZSp, 0-25uF, size 13in X {in, 309,047 and
0-5.F, size | §inX 2in, 35p; L-OuF, size 2inx {in,
45p; 2-04F, size 2in X lin 75p.

SILICON PLASTIC RECTIFIERS |5A—
Brand new wire-ended DO27. 100PIV at 8p
each or 4 for 30p; 400P1V at 9p each or 4 for
34p; BOOPIV at 14p each or 4 for 50p.

Sp post and packing on all orders below £5.
Please add 10°; VAT to all orders
MARCO TRADING
Dept. E10, The Maltings, Station Road
Wem, Shropshire

BRAND NEW FULL SPEC. DEVICES
SATISFACTION OR YOUR MONEY BACK

U.K, ORDERS—AJdd 10% VAT to total
MICROCIRCUITS: 709 24p; 710 36p; 723
50p;741 (14 pin) 27p; 748 37p; PA23060p; FET
Op.” Amp. £1-62. SOLDERCON IC Pin
Sockets 0-5p per pin. SOCKETS: |4 pin DIL
Hl or LO 12p each. RECTIFIERS: |A: SOV
3ip; 100V 4p; 200V 4ip; 400V 5p; 8OOV 6p;
1000V 7p. ZENERS: BZY88C 2V7 to 33V I0p
each. DIODES: IN916 4p; OA90 6p; IN4148
4p; LED PANEL LAMP with 8ush and Data
24p. DALO PC RESIST PEN 68p. TRAN-
SISTORS: 2N2926 BROWN 5p; 2N3053
15p; 2N3055 35p; 2N3702 10p; 2N3704 10p;
2N3819 26p; 2N 4058 12p; BCI07A 8p; BCI08B
8p; BCI0O9B 8p; BCIOSC 8p; BCY70 I15p;
BFY50/51/52 15p. 0C44/4S/7I/71 12p; AFI I4/5/
6/7 12p; AC126/7/8 12p.

Above prices on 25th July—check our list.

JEF ELECTRONICS (P.E.10)
York House, |12 York Drive, Grappenhall
Warrington WA4 2EJ. Mail Order Only,
C.W.O.P. & P.atcost. 10p min. LIST free.

R.T. SERVICES

(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.

Veroboard 65 01 Matrix, 2 for £I.
4:<4% 01 Martrix, 4 for £1. 1243} 0I5
Matrix, 75p each.

Mullard A.M. Module. |.F. Strip, LP1166,
£1-10 inc. P.P.

FM Tuner with R.F. Stage and AG.C,,
3 transistors, neg. earth, 23X 2x I} in with
circuit, £1-374 inc. P.P,

Crouzet Geared Motors, 30-60 r.p.m.
New, £1-54 inc, P.P.

UHF TV Tuners. Transistorised, £1:65
inc. P.P.

VCRI138 CRT. New, boxed, £3-30 inc. P.P.
Brand New Panel VU Meters, 41 < 3¢ in
calibrated, £3-30 inc. P.P,

Transformers. 7-5V 4+ 7.5V {A, 66p inc.
P.P. 18-0-18V, 200mA + 24V, 77p inc. P.P,
9-0-9V, 100mA, 69p inc. P.P. 12-0-12V,
IOOmA 69p P.P. 20V, |A 88p inc. P.P.
Transformers. 52-0- S2V, 1A +22-0-22V,
200mA, £2-20 inc. P.P.

P.C. Board. 5/S, 54 ¢ 54in, 10 for T0p
inc. P.P.

Panel with 5-200 PIV 1A SCRs + |4 OA200
diodes plus components 70p inc. P.P.

2,500 mfd 100VW capacitor 44" 13", New,
85p inc. P.P,

Panel Meter 50.A. Brand new, 41" .3},
£3°30.

Panel with 2 SN7490, 2 SN744| counting
circuit with end connector, £2:20 inc. P.P.
Pan;l with 2 min. nixie tubes to slot in, £2
inc. P.P.

COMPUTER PANELS 6 assorted. No rubbiah.
£1 (25p). M.C. METERS 3 assorted 2in-3in, 81-18
(25p). & Fig. RESETTABLE COUNTER 18/22V.
Works on 12V, £2.20 (15p). SILICON DIODES
850V 14A. 10 on tagboard 35p (6p). New 800V
$A. 6-26p (5p). UNIT WITH 4 x BFYS1. 4 Bilicon
Diocdes, 4 Zepers, caps and resistora 48p (8p).
COPPER CLAD PAX. PAIELG 5¢in X b¢in 6 for 83p
(10p). WIRE ENDED NEONS 10-50p (8p). Bank of
5 with 5-C407 driver trans. 50p (8p). UNIT WITH
28V D.C, MOTOR 2 relays. 2 motorised switches,
mass of gears, etc. 22 (30p). THREE BANK 12
WAY MIDGET UNISELECTOR 250 ohm coll
22:26 (15p). POLYSTYRENE CAPACITORS 125V.
100, 160, 180, 220, 330, 390, 560, 680, 820, 1,200,
1,500, 1,800, 2,200, 2,700, 3,300, 3,900, 5,600, 6,800.
001 0 012, 22p dozen (8p). Mixed with s/mica 100-

80p
7LB AB!OBT!D COMPONENTS £1-80 ¢

LB ASSORTED COMPUTER PANELS M 80 cp.
Lista computer panels, etc. 10p stamps refunded on

purchase.
J.W.B. RADIO
75 HAYFIELD RD., SALFORD 6, LANCS.
Postage in Brackets Mail Order Only

TUNBRIDGE WELLS. (‘omponents from
Teleservice. S.A.E.orcallin forlist. Special
offers, limited quantity; Matched ADI161/2,
68p; 10 transistors similar 2N3702/3 un-
marked, 32p; 12 1N914/6, 20p unmarked: air
spaced twin gang receiver tuning capacitors,
unused, 50p; thin grey connecting flex, 1p yd.
Minimum order 40p, post free, hut add 107,
VAT, 108 (Camden Road, Tunbridge Wells,
Kent. Tel. 31803.

74 TTL lowest prices. Tirst grade ceramic
packaged devices not to bhe confused with
seconds or rejects. 7400, 10p. 7473, 27p.
7474, 2Tp. 7490, 50p. 7403, 65p. 74141, 6€5p.
Data hooklet 10p. Postage on all orders 10p.
A. TOOTELL, 9 Mendip Close, st. Albans,
Herts

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. 50p bargain
transntor packs, bargain £1 resistor and cap-
UHEF-VHFE televisions £7.50.

acitor packs

Carr. £1-50. A.E, for 3 leaflets. VELCO
ELECTRONICS, Bridge St., Ramsbottom,
Bury, Lancs,
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DRY REED INSERTS

Y A s, g |
| S — et (R

Overail length 185 (Body length I-17).

Diameter 0-14", Max, ratings 250v D.C. and

500 mA. Gold clad normally open contacts. 69p

per dozen; £4:12 per 100; £30'25 per 1,000;
(275 per IO 000. VAT and post paid.
G.W,M. RADIO LTD.

40/42 Portland Road, Worthing, Sussex 0903 34897

DIGITAL CLOCK COMPONENTS
4/6 Digit Clock Chip £9-00; 6 Minitron
Displays £6-00; | Digit Driver £1.50;
| Segment Driver £1-50; Minitron Sockets
25p each. 2N 7447 drivers £1-20 each.
LOW COST LED LAMPS

Red 3mm dia. 25p each; Red 4-45mm dia.
35p each; Green 3mm dia. 68p each;
Green 4-45mm dia. 68p each.
CALCULATOR DISPLAY

0:12 inches Character Height Flatpack
£2-00 each.

SLIDER SWITCHES

| pole 2 position —Miniature l4p each;
2 pole 2 position 14p each; 2 pole 3 position
2lp each; | pole 4 position 23p each.

U.K. Postage and packing 10p. Overseas
25p.

PERDIX COMPONENTS LTD.
Dept. PE73, 31 Green Lane, Chislehurst,
Kent.

COMPONENTS GALORE. Pick of 500 mixed
components. Manufacturers’ surplus plus once
wsed, Pack ineludes  resistors, carbon and
W. W, capacitors various, transistors, diodes,
tnnunon potentiometers, ete. Send 81 4+ 10p
P.& P. C.W.0. to: CALEDONTAN (OMPO-
NENTS, Stratlmn- Road, Thornton, Fife.

CERAMIC SPACERS 230 I'"B stand-off.
270 high 0:700 bore 30p. GOODHART, &
Beltinge Road, Herne Bay, Keut, CT6 6B,

915




555 TIMER [.C. only 90p each inc. VAT.
P. & P. 5p. 2 or more post free. C.W.0, to:
CHARNWOOD (D.P.E. 3), Castle Hill,
Holmesfield, Sheffield, S18 5WQ. Mail order
only.

GUARANTEED SEMICONDUCTORS
FAST SERVICE . LOW PRICES

ACI07 Top 2N700  10p ZENER DIODES
AC126 18p |2N930 20p [400mW 5%
AC127 18p [2N1131 £8p(3-3 to 33 volta
AC128 18p [2N1132 22p [10p each

BC107 9p [2N1711 20p |1 watt 6%
BC108 9p|2N2904 18p [6+8 to 200 volts
AF114 14p|2N2904A°  28p|1Bp each

AF115 14p [2N2905 28p

AF116 }lp 2§3053 13»

AF117 Ap (2N 3054 50p

BCY70 1Bp|2N3055 38p| RECTIFIERS
BCY71 20p [ 2N3702 9p|P.I.V.1 AMP
BCY72 18p|2N3703 8p| 50 IN4001 4ip
BFX84 24p |2N3704 8p| 100 1N4002 up
BFX85 £8p [2N3705 9p| 200 IN4003
BFX86 2lp|2N3708 9p{ 400 IN4004 sp
BFX87 24p [2N3707 Op| 600 IN4005 7p
BFX88 20p | 2N3708 8p| 800 IN4006 8p
BSX20 15p | 2N 3709 $p 1000 IN4007 8p

CASH W.O. PLUSP.P. 10p TO
ROSLESS SERVICES
PARNDON HALL + HAMSTEL ROAD
HARLOW . ESSEX

MISCELLANEOUS

LOW COST LEDs

MLED 500 in standand TO92 package for P.C.
mounting. MV54 is T# size, 2 mm, miniature,
Both provide visible red light from [-65V, 20mA.
150() resistors available for 5V d.c. (TTL) operation.

5 10 2 1
MLED 500 £1:10 £2.20 £3.74 £6:60 £2.65
MV54 £1.10 £2.09 £3.52 £6:05 fl 10

150(1 — Iip 21p 4
MARE'S TAILS Spray of several thousand glass
fibres, ready to use as part of decorative displays.
£11 each inciuding P. & P, and VAT,
POLARISERS for light control, glare reduction,
modulators, stress analysis, 5/N enhancement for
displays.
HN32 Linear Polariser, for Kerr cells, etc.
HRCP7 Red Circular Polariser,for LED displays.
HNCP37 Neutral Circular Polariser, for
c.r.t.s, meters, etc.
Send 9 x 6in S.A.E. for full details of the above
plus our full range of Fibre Optics.

FIBRE OPTIC SUPPLIERS

P.O. Box 702 LONDON W10 6SL

CONSTRUCTION AIDS. Screws, nuts, spacers,
etc., in small quantities, Aluminium panels
punched to spec. or plain sheet supplied,
Fascia panels etched aluminium to individual
requirements. Printed circuit boards—masters,
negatives and boards, one-off or small numbers
Send 6p for list. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road, Stratford-
on-Avon, Warwks.

Build the Mullard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 761p)

SEND5” 7" S.A.E. FOR DETAILS
CROFTON ELECTRONICS

15/17 Cambridge Road, Kingston-
on-Thames, Surrey T1 3NG

PROFESSIONAL CASES
FOR THE PRICE OF A PLAIN ALUMINIUM
OR DIECAST BOX

Attractive Black Anodised Alloy case. Polished
Mahogany-veneer Wood Block ends. Complete
with front panel, ventilated rear panef, Chrome
screws and rubber feet.  Assembled in seconds
with 4 screws. Size 61", 4°, 5° depth. Price
£1-30. P.& P.9p. Trade enquiries welcome.
Other sizes available,

ADFONIC (PE), |18 Yew Lane, Ashley,
New Miiton, Hants BH25 5BA.
C.W.0, Mail Order'?nly. Components Lists
ree.

HARDWARE——Screws, nuts, washers and
other useful items in small quantities. Sheet
aluminium to  individual requirements,
punched/drilled. Send 6p for list. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwickshire.
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(NEW FROM ELBON )

LED.s (Red Emitung) Ideally suted for panel indicators
Price only. 33p each or £2:50 for 10

Light SENSITIVE SWITCHES

Two types available giving wide operating vottages
LITE-C2 11v-20V working - £1 each - £8+50 for 10
LITE-IC3 20V-30V working - £ each - £8°50 for 10
Applications include. Relay, Triac or Logic Drive
automatic light switching and door control, beam break
detection - burglar alarm, batch counting and code
reading.

BARGAIN PACK!

2 LITE-IC2, 2 LITE-IC3 and 5 LED's all for £5-00

ALL PRICES INCLUDE VAT, PACKING AND CARRIAGE
Please send C.W.0. to:

LITE-IC, ELBON, SUMMERFIELD,

\ THE CRESCENT, WEST WITTERING, SUSSEX )

TREASURE TRACER
MK N et tocer

@ Varicap tuning

@ Excelient sensitivity and stability

@ Weighs only 2201.

B Speaker and earphone operation

B Knocks down to only 17in.

W Prebuilt search coil assembly

@ Ministry approved design

@ Thoroughly professional fimsh

B You only need soldenng iran, screwduver,
phers and saips

B Completely naw design
Send s.a.e. for leaflel

Complete Buily, tested

e 80.80 St £13475
Post 35p Post 35p

MINIKITS ELECTRONICS, 35g LANGLEY DRIVE, WANSTEAD
LONDON EIl 2LN . (Mail order only)

GLASS FIBRE P.C. BOARD—large supplies
available. 4 in single sided one ounce copper,
2p per 3 sq in (under 1ft); 75p per sq ft (over
1ft). # indouble sided one ounce copper, 1p per
sq in (under 1ft); £1 per sq ft (over 1ft).
Please add 10p per sq ft postage and packing.
We can cut to your size at 1p per cut. SOLID
STATE LIGHTING, The Firs, Smallworth
Lane, Garboldisham, Diss, Norfolk.

ENAMELLED COPPER WIRE

S.W.G 11b Reel i1b Reel
10-14 £1-27 72p
15-19 £1-27 T2p
20-24 £1:30 75p
25-29 £1-38 83p
30-34 £1-43 88p
35-40 £1.54 9lp

Please add 10% to all above prices to cover VAT
The above prices cover P. & P, in U.K. Supplied by
INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone No. 061-224 3553

METER REPAIRS. Ammeters. Voltmeters,
Multi-Range meters, etc., also Linear scale
Transistorised Ohmmeters for sale. METER
REPAIRS, 39 Chesholm Rd., London N16 0DS.

ALUMINIUM SHEET to individual sizes or in
standard packs, 3p stamp for details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwks.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M’s, H.S. recorders, transcnptlon turn-
tables, electronic testmeters calibration units,
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.

SOLID STATE
LANPS

Try out the latest light
emitting diodes

Experimenters’ pack of four
Motorola light emitting diodes
(LEDs) complete with circuits,
data and full instructions.

£1-10 per pack plus 5p postage
c.w.o.

Trium Company Ltd., i2 Mount
Ephraim, Tunbridge Wells, Kent

S8PECIAL resistor kit. }W 5 per cent carbon
film. 10 each E12 value. 2202 to 2.2M. Total
610 for £3. P. & P. 10p. NEK ELECTRONICS
(P2), 28 Carnegie Road, St. Albans, Herts.

OMNI-DETECTORS

(Featured TV % Radio % Nat. Press)

Ancient art of Dowsing in Modern Guise. Thrill

to new discovery in this overlooked aspect of

the Electro-Magnetic Spectrum. A LABORATORY

IN A SINGLE PACK. Treasure Hunters! Use

Ompni-Detectors to:

% Locate ANY buried substance, ANY depth.

% Save hours of fruitless searchmg——MAP-
DOWSING pinpoints search area before you
leave home.

% Limitless other uses.

Dowsing used in World War 2 and by U.S.A.

troops in Vietnam to locate underground springs,

tunnels, mines.

Send only £2:80 + |5p p. & p.for unique pack of

4 dowsing instruments (non-electronic) and

explicit 40-page manual to sole suppliers: Omni-

Detector Co. (Dept. P.E.), 27 Latham Road,

Twickenham, Middx. T’ IBN.

4-STATION lNTERCOM

Solve your commnunica-
tion problems with this
4-Station Transistor Intercom system (1 master and
8 Subs), in re-luxe plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. [lieally suitable for Businesa, Sur-
gery, Schools, Hospital, Office and Home. Operates
on vne 9V battery. Onfoff switch. Volume control
Complete with 3 connecting wirex each 66ft and
other accessuries. P. & P. 40p

MAINS INTERCOM (new model)
No batleries—uo wires. Just plug in the mains for
instant two-way, loud and clear comnunication.
On/off switch and volume control with lock system
Price £17:85. P & P. 60p extra.

INTERCOM/BABY ALARM

Bame as 4-8tation Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 86ft connecting wire.
Complete with battery. P. & P. 30p.

4 JnS/sfc/ TELEPHONE AMPLIFIER
£39

Why not boost
business  effi-
ciency with thls mcremble De-Luxe Telephone Ampli-
fler. Take down long telephone messages or converse
without holdiug the handset. A useful office aid. On/
off switch. Volume control. Complete with battery
P.& P.25p. Full price refunded if not satisfied in 7
days.
WEST LONDON DIRECT SUPPLIES (PE/1
168 KENSINGTON HIGH STREET, LOlgDO/IO)
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BAIRD-TYPE T.V. REVIVAL. Interested?
Write: L.D.T.V. 1 Burnwood Drive, Wollaton, SERVICE SHEETS
Nottingham.

SERVICE SHEETS, Radio, TV, etc. 8,000

e . models. Catalogue 15p. S.A.E. enquiries.
LOW COST 1.C. MOUNTING. 1.C. sockel Dins | ppyRaY, 11 Maudland Bank, Preston.

in lengths of 100 pins for 60p. (P. & P. 5p).
E. Details and sample. GASKELL,
Lodge, Tansley, Derbyshire.

S8ERVICE SHEETS for Televisions, Radios,
Transistors, Tape Recorders, Record Players,

LADDERS etc., from 5p with free Fault-Finding Guide.

S.A.L. orders/enquiries. Catalogue 15p.

HAMILTON RADIO, 47 Bohemia Road, St.

LADDERS 241ft £12.39, carr. £1.10. Leaflet. Leonards, Sussex. Telephone Hastings 29066,

HOME SALES LADDER CENTRE (PEE2),
Haldane (North), Halesfield (1) Telford,
shropshire. Tel, 0952 536644,

OSMABET LTD We mn)((e ttr‘:n!!or!neru R
M thi o
Auao-;r:tﬁnsroauagsi 5113/”2‘3«')\‘/‘%3%4.?:\;. mf: P’C’B." For Mu.llard
300W, £8-30; TH0W, 275, 1000W, 75, 2000W,
P R R Transistor Audio and
Vol RANSFORMERS . . g
im. 2007240 a c. 63V A CT, £2-10; 12V 1 5A, Radio Circuits Handbook

. 3A 22:15; tA CT, £2.80; I8V 105A (T, Th f ” b d

D24V 1 3A CT, £2:15; 3A T, £2-85; 5A, £4-80; ollowi
BA, 26-75; 20-40; 40V 34 CT, £3-75; 50V 6A e| . WIng A .Oar. 8 413 [eR7
CT, 81185 ; 95V 24 + 23V 24, 24 18, . available: ist Edition: paper base
LT TRANSFORMERS TAPPED SEC, Prim. 200/240¥ i [
0-10-12-14-16- 18V 24, 22857 44.  £3.40; laminate. 10W H.Q. audio amp,
0-12-15-20-24-50V A, £zaa-t:)o; A, ::% p. 102, 66p. 25W H.Q. audio amp,
0-5-20-30-40-60V 1A, -00; 2A. <20, H
0-4050-60-80-90- 100110V 14, £4:20. p. 106, 70p. 8|0/25W H.Q. audio
MIDGET RECTIFIER TRANSFORMERS H
For FW rect.; 200240V a.c. 9-0-9V 0-3A,12-0-12V' (PO (2% 10 .73P-

'21-45 each:
(4-20V 0 T5A.

015

0 25A or 2

-0-9V 1A, 2nd Edition: fibreglass laminate.

21.20; 12-0-12V 1A or 20 1:85 each. q

MAINS TRANSFORMERS POR POWER IOW Audio Amp, p. (22, 69p.

Prim. 200/240% a.. TX6 sec , 425-0-425 500 Ma, 15/20W Al_’d'o Amp, p. 126, 73p.

§3VCT Ba. 63V CT BA. 0°3-6:3 34, £18.00; 25W Audio Amp, p. 128, 73p

TX1 425-0-425V 230 Ma. 6 3V CT 4A, 63V + . . a

4A, 0-5-63V 3A. £0-40; MT2A 250V 100Ma, (incorporates  protection circuit,

63V 24, 21.50. p. 130).

0/P TRANSFORMERS FOR POWER AMPLIFIERS & ] e

P.P. aec, tapped 3 H-ldochms. A-A 6 6k(} Yo iv = .

£4-80; A-A 3kQ S0W, £8-00; 100W (EL34 KTRR, IR .pre il MEEE, [2 ’

etc.), £18-50; tapped Multi O/P 10W, 2-25. 78p. Universal pre-amp, stereo,

G.E.C. MANUAL OF POWER AMPLIFIERS p. 148, £1-48

Covering valve a?[#éﬂer;o! 30;1:00\;#%&‘ ‘ 4 *

LOUDSPEAKE R POWER AMP 5 At ;

D k0, 3a%, £7-20: HI-FL, Major No other circuits are available.
D e Price includes P, & P. but add VAT
E 30W, £1 AOW, £138-50; 1 N N N

13 x 8in 8 or 150, £1-80; speakers for HI-FI 5in ;

Bt le ks m s ar 15 0 178, Rgmlttance (not cash or stamps)

LOUDSPEAKERS sin 58 or 250,31 with order. Allow (4 days for

24in, 8, 16 or 750, 2hin 25Q, 3in. 3. Bor 250, in .

& 15 or BOD . 80p: 5in 8. 8. 15 or 230, 3 X din cheque clearance otherwise prompt

3.8 0r 250 £1:05: 61in 3Q. 6 x 4in 25Q, 7 x 4in despatch sublect to Stocks-

3,15 or 25Q. % x 2in 30 £1-28; R x 3in 15 or
250 21-80; 10 x 61n 302 £1-50.

SPEAEER MATCHING TRANSFORMERS

12W 3 to B or 150 up or down, £1.15,

All  boards are roller tinned,
drilled and have component ident.

BULK TAPE ERASERS i
Instant eraaure, tape apoolr. cassettes, demagnetises prlnted on reverse.
tape heads a.c 200/240V a c. 22-50 plus P. & P.
CONDENSERS . = ovx " BRIBOND PRINTED
Paper, tubular W/E 2 2mid 25 Xovers, etc, 18p,
!5pper 100 Block 4mfd 800V, 75p; 8mfd 750V, 78p; C|RCU|TS L'MITED
Electrolytic. 900mtd 350V, 80p; 0-0L/2KV, 12ip. Regd. in England 593908
V A.T extra on all orders
Carriage extra on ali orders. Terminus Road, C ichester
8.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY » Ch
46 Kenilworth Road, Edgware, Middx. HAB BYG Sussex

Tel. 01-958 9314

'SINGLE GHANNEL
SOUND-TO-LIGHT
CONVERTER

1 \\\\\\

9388

M‘j:

WITH LIGHT DIMMER

Max. Load 2kW at 250V a.c.
Price includes ready built and tested module, edge
connector/mounting bracket, dimmer potentiometer,
audio sensitivity potentiometer, full connecting
data. Price £7-90 inc. VAT + 23p P. & P.
EXTRA FACILITIES. Push-button for Manual
Pulsing. 28p extra. Photocell for turning on the
lights as the ambient light decreases, 75p extra.

THREE CHANNEL
FILTER UNIT

When used with three single channel modules this
unit filters the sound into bass, middle and top
frequencies enabling three coloured light displays to
be shown. [ndependent sensitivity controls on each
chanrnel, Ready built and tested.

Price £3.40 inc. VAT + 13p P. & P.

OIL WHEEL PROJECTOR

Build your own
using our
MULTI-COLOURED
OIL WHEEL AND
MOTOR KIT
Buitable for mounting
on virtually all 8lide
Projectors.

Kit contains:

% 6in dia. or 4in dia. OJL WHEEL (please state
size required when ordering).

% Suitable Miniature mains motor.

% Full instructions.

For Professional Discotheque use ur home enjoy-

ment. Price £7:15 inc, VAT & P. & P.

ELECTRONIC COMPONENTS

BARGAIN COMPONENT PACKS

Pack No.

1 500 Carbon resistors, 1, }, 1,2W.

2 100 Electrolytic Condensers.

3 250 Ceramic, Polyatyrene, Silver Mica, etc. Con-
densers.

4 250 Polyester, Polycarbonate, Paper, etc. Con-

densers.

25 Potentiometers, assorted.

9 High-stab. 1%, 2%, 5% resistore.

50 Assorted Tagstrips.

11b wt. Assorted Nuts, bolts, washers, spacers,

e S

etc.
25 Assorted switches, rotary, lever, micro, toggle,
ete.
10 30 Preset Potentiometers.
ALL COMPONENTS NEW AND UNUSED

21 + 25p P. & P. per pack 25 for & packs
post free.

C.T. ELECTRONICS

267 Acton Lane, London W4 5D&
01-994 6275

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

No. I. Capacity 18 gauge mild steel x 36in. wide £17 carr. 50p
No. 2. Capacity I8 gauge mild steel X 24in. wide £12 carr. 38p
No. 3. Capacity 16 gauge mild steel X 18in. wide £12 carr. 38p
Also new bench models. Capacities 36in. x |8 gauge £35.24in. x 16 gauge £32.
Carriage 75p. Add 10% VAT to total price of machine and carriage.

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.

; v

®

LB . W aaal

&

4 - 301

COMPLETE parts kit

MAINS OPERATED with
flush or surface box £8-45 gl 2%

Parts below available separately:

TGS Sensor £180 plus 10p P. & P.
Transformer £1°50 plus 15p P. & P.
Speaker 50p plus 10p P. & P.

Please add 10% VAT to the above
ELECTROMEC COUNTERS

One year's guarantee.  Money refunded if not satisfied.  Send for details. ' :
A.B.PARKER, Folding MachineWorks, Upper George S1., Hedimondwike, Yorks. Heckmondwike 3997 é._“?“d Ruckinge, Ashford, Kent TN26 2EF
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PARTRIDGE MAINS ISOLATION TRANSFORMER,
Pri: 105-250V, 5V steps, Sec: 240V, 13 amps.
£18, carr. pack. £1.

PARMEKO MAINS TRANSFORMER isolated
windings. Pri: 200-250V. Sec: 90-120V at 4-5 amp.,
£4, carr. pack. 50p.

GARDNER’S POTTED TRANSFORMER, 0-250V.
Pri. 200-250V. Sec. Input: 18V 500m/n, 50V
150m/fa, 6V 2350m/a output. Size: 3in X 2{in x
2]in, £1, p.p. 20p. Ex equip. tested.

RIPLEY MAINS TRANSFORMER, Pri: 110V-240V,
8ec: 12:5V: 0:12:5V 750mjA 7V:0:7 V1A, £1,

p. 25p.

MAINS TRANSFORMER, Pri: 100-250V, Sec:
22:0: 200m/A. 2 100m/A 0:24V 20m/A,

TRANSISTOR OUTPUT TRANSFORMER, Ratio
8:1, 120mH. Centre tap 2 watts. output, 20p,
p.p. Jp.
SMOOTHING CHOKE, 1IMH,*1}in % 1}in x l}in,
20p, p.p- 7p.
BELLING LEE INSULATED TERMINALS. Red or
Black, 5 amp max. 10p pair, p.p. 4p.
FINNED ALUMINIUM HEATSINK. 9in x liin.
Ready drilled. 20p, p.p. 7p.
FINNED ALUMINIUM HEATSINK. 9in x 8in x
1iin. in C.: 4 X 2N3055, £2, p.p, 29p.
SUB-MIN, CROC. CLIPS. Red or Black, insulated 4p.
Min. quantity, 6, p.p. 4p.
GARRARD MAG. TAPE DECKS: !1ii.p.s., 30V,
solenoid operated brakes, etc. Mains voltage
motora £7-50 each, p.p. 60p.
MOTEK 3 speed tape deck (l%in x 3fin X 7{in)
reel to reel 7in mains operated, £7-50, p.p. 60p.
10 REED SWITCHES operated by push buttons
and ragnets, 50p, p.p. 23p.
COMPONENT PANEL 6 s'crs (200V 4 amps), 6
condensers, 12 resistors, 30p, p.p. 8p.
COMPONENT PANEL (9 ICs FIH131) (1-CA300),
1 crystal 7-6BkHz + various other components,
£1, p.p. 8p.
COMPONENT PANEL, 4 x 500 mfd, 50V d.c. cap.
1 2N1218, 1 x 2N11468, 2 x 2Nj98, plus
varjous vther components, 10p, p.p. 9p.
NEON PANEL, 24 neon’s, wire ended, 90-240V,
20p p.p. 4p.
MAINS NEONS
Red or (ireen. Size: }in x lin x 1lin. 15p, p.p. 4p,
LEVER ACTION P.0. 1000 TYPE SWITCHES
Lock 4-pole changeover, 15p, p.p. 4p. Ex equip.
Lock 2-pole changeover, 10p, p.p. 4p. Ex equip.
MULLARD & MALLORY SCREW TERMINAL
CAPACITORS 4,500uF 64V, 7,100u) 40V, 50p each.
20,000 30V, 25,000 25V, 35,000 13V, 30p each,
P.p. 10p.
MULLARD FULLWAVE RECTIFIERS
6-48V, 15 amp, 75p, p.p. 9p.
BELLING LEE 15 amp in-line rubber covered
interference snppressor, 25p, p.p. 8p.
RUBBER 3 PIN 5 AMP NON-REVERSIBLE CABLE
CONNECTORS, 20p, p.p. 5p-
SOLENOIDS 12 VOLT PULL ACTION
2in X lin x {in, 40p, p.p. 8p.
SOLENOIDS 12-24V d.c. pull action 18in x 13in x
1{in, 40p, p.p- 5p-
SOLENOIDS 240V a.c. pull action 2}in x 1§in x
1{in, 50p, p.p. 9p.
SANGAMO WESTON TIME LAPSED METER
Mains operated. 1{in X l}in x Zin, £1.50 p.p. 7p.
ARROW RELAY, 240V a.c. coll, double pole change
over, 1 make contact’s 10A, 240V a.c., 26p, p.p. 8p.
OMRON MK?2 MIDGET POWER RELAY, 12V d.c.
Double pole changeover. New, 70p, p.p. op.
8TC MINIATURE RELAY 280(), perspex cover,
double pole changeover, 6-15V new, 35p, p.p. op.
8TC VARLEY, miniature relays 7000, perspex
cover, 4 pole changeover, 40p, p.p. 5p.
POTTER BRUMFIELD 12V d.c. 3 pole changeover
with base, contacts rated 7A d.c., £1, p.p. 10p.
TELESCOPIC AERIALS
Chromed 7in closed, 28in extended, 6 section ball
jointed base, 23p, p.p. op new.
MULLARD 4 DM 160 INDICATORS in plastic
bolderfcover, ex equip., size approx. 1¥in X l}in x
4in, 38p, p.p. 5p.
PRINTED CIRCUIT BOARD/19 ACY 19’5 10 04200
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/
resistors. Power supply 22V, 250 m/A d.c. Output
240V a.c., £1, p.p. 20p. EX equip.
WIRING CABLE
Bize-1:020. Various colours. 350yds, 60p, p.p. 23p.
TAPE POSITION INDICATOR
Re-settable 3 digits, 30p, p.p. op.

All orders add 109, V.A.T.

FIELD
ELECTRIC

LIMITED
3 Shenley Road

Borehamwood, Herts.
Tel. : 01-953 6009
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THE Firm for speakers!

Kefkit 2 £24-75

SPEAKERS Ketila 4
EM1 13 x 8. 3, 8 or 15 ohm £2.03 £5-50
EMI 13 x 8, 150 d/c 3, 8 or 15 ohm £2-25 £10-45
EMI 13 x 8, 450 t/tw 3. 8 or 15 ohm £3:60 Peerloss 3-25 £16-00
EM! 13 x 8 type 350 8 ohm £8:25 Peerless 10-2 £8-47
EMI 6}in 93850 4 or 8 ohm £2:80 Peerless 20-2 £10-41
EM! 8 x 5d/cone rollis 8 ohm £2.50 Stephen speaker kits and cabinets—send for free
Baker Group 25 3, 8 or 15 ohm £6-60 booklet Choosing a Speaker "
Baker Group 35 3, 8 or 15 ohm £7-50 PRICES INCLUDE VAT.
Baker De Luxe 12in d/cone £9-82 Carriage and insurance 50p per kit.
Baker Major 12in £7-50

T27 £4-67
Kef T15 £5-50
Kef B110 %616
Kef B200 £7-42
Kef B139 £10-72
Kef DN8 - £1-92
Kef DNS £1-37
Kef DN12 £4-12
Kef DN13 £2-75
Fane Pop 100W 8/15 ohm £21-45
Fane Pop 60W 8/15 ohm £12-26
Fane Pop 50W 8/15 ohm £10-17
Fane Pop 25/2 25W &/15 ohm £5-94
Fane Pop 15W 8/15 ohm £4-40
Fane Crescendo 15in 8 or 15 ochm £27-50
Fane Crescendo 12A 100W 8 or 15 ohm £24-20
Fane Crescendo 12B 75W bass 8 or 15 ochm £24

807T 8in d/c roll/s 8 or 15 ohm
808T 8in d/cone 8 or 15 ohm
Goodmans Axent 100 tweeter

s 8P 8 or 15 ohm

s 10P 8 or 15 ohm

s 12P 8 or 15 ohm

s 15P 8 or 15 ohm

ans 18P 8 or 15 ohm
Goodmans Twinaxiom 8
Goodmans Twinaxiom 10

Elac 9 x 5, 5RM109 15 ohm. 59RM114 8 ohm
Elac 64in d/c roil/s 8 ohm

Elac 64in d/cone 8 ohm

Elac 4n twester TW4

Wharfedaie Bronze 8 RS/DD
Wharfedale Super 8 RS/DD
Wharfedale Super 10 RS/DD
Coral 6}in d/cone roll/s 8 ohm
Slran 6}in 3 or 8 ohm

Richard Allan 12in d/c 3 or 15 ohm
10in x 6in 3, 8 or 15 ohm

8in x 5in 3 or 8 ohm

7in x 4in 3 or 8 ohm

Bagns

22,
SR

RADIOS/CASSETTES/AMPS

Grundig Mariner TR865
Grundlg Party Boy 210
Grundig Elite Boy 500
Grundlg Melody Eoy 500
Grundig Melody Boy 1000
Grundig Yacht Boy 210
Grundlg RF430 mains
Grundlg RF310 mainsg
Grundlg Top Boy
Grundlg Satellit 1000
Grundig CAN2 cassette
Tandberg TP41

SREREAREIRARBEIISRERERAN
SBRR2BRILBEBBERB L83 8RS8
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88225838003 2RSRERRER

2;in 64 ohm or 70mm 80'ohm 85p  Nordmende 7000
Adastra Hiten 10in 10W 8 or 15 ohm £2-80  BASF 9301 radioscassette
Eagle DT33 dome tweeter £5.45 Bush RTP100 radio/cassette D
Eagle HT15 tweeter £3-66  Trio KA2000A
Eagle CT5 tweeter £1.25 o
le CT10 tweeter £2.54  Hitachl TRQ232S stereo cassette
Eagle MHT10 tweeter £3.74  Hitacht TRQ257 cassette
Eagle FR4 £4-45 Hitachl KCT1210L radio/cassette .
Eagle xover CN23. 28, 216 £1-15  Hitachl KH986 £18
Sp matching transformer 3-15 ohm £1-10 ITT/KB Golf Preset £21
Celestlon MF1000 25W horn 8 or 15 ohm £10-45 1TT/KB Weekend Auto £18+
Celestion PS8 {for Unilex) £2:16 iTT/KB Europa £18
Celestion G12M 8 or 15 ohm £12-00  |TT/KB SL53 cassette £22:
Celestion G12H 8 or 15 ohm £15-00 |TT/KB Studio 60M cassette £29
Celestlon G15C 8 or 15 ohm £24-00 ITT/KB Studio 73 stereo cassette £44-
Celestion G18C 8 or 15 ohm £33-00 Koyo KTR1664 8 waveband £40-
Koyo KTR 1770 11 waveband £56-50
Car Sterec speakers—ask for |eaflet Prices include VAT.
Carriage and insuragce S0p. FREE with each radio—
world radio stations book.
SPEAKER KITS
Wharfedale Unit 3 £8-25
Wharfedale Unit 4 £14-50
Wharfedale Unit 5 e100 PA/DISCO AMPLIFIERS
Richard Allan Twinkit £7-33
Richard Allan Tripie 8 c0.76 (carr. and ins. £1)
Richard Allan Triple Assem £16-20 Baker 100W o
Richerd Allan Super Triple £19-3  Linear 30/40 el
Goodmans DIN 20 £6-58 Unear 40/60 .
ea £30-00
Fane Mode One £9:00  Linear 80/100 £55-00

FREE with speaker orders over £7

““HI Fi Loudspeaker Enclosures’’ book. All units guaranteed
new and perfect. Prompt despatch.

Carriage and Insurance 25p per speaker (tweeters and
crossovers 15p). ALL PRICES QUOTED INCLUDE VAT.

WILMSLOW AUDIO (pept. Pg)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire,
SK9 1HF. Radlos, etc.: 10 Swan Street, Wilmslow, Cheshire, SK9 1HF.
Telephone: Wilmsiow 29599.
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RF.FIELD INDICATOR i .;
T3 b~
L L
aIND Dg{ VOQEJL FL-I0M2
44in X 3tin METER, 30uA,
SOuA or 100uA, £2-86.
R.F. FIELD INDICATOR
Model FL-30HA. Frequency
Range: 5 ranges IMc/s to
250Mc/s, £€3-40. MULTI-
METER
TAPE Model 200H
RECORDER T oiwrm o
20,000 ohm/
LEVEL . It, £5:28
METER L 8 volt, £3:48:
500uA, 55p .
CARDIOID
DYNAMIC
MICROPHONE
Model UD-130. Fre- | 0 -,
quency response 50—
15,000¢/s. Impedance 3 WATT STEREO
Dual 50K and 600 ohms, AMPLIFIER
£4.95. £4-30

Allitems advertised in previous numbers of this magazine still available.
All above prices include 109 V.A.T. Please add 10p for P. & P. on
orders under £5. LARGE S.A.E. for List No. 5. Special prices for
quantity quoted on request.

M. DZIUBAS
158 Bradshawgate « Bolton « Lancs. BL2 1BA

X Y Z I off
A 45 3 65 £2:.89
B 45 7 65 £)24
C 45 10 65 £3-90
D 9 3 65 £390
E 9 7 65 £4.34
F 9 10 65 £500
G 13 3 65 £4.34
H 13 7 65 £500
I 13 10 65 €550
J 18 3 65 £500
:: s(snz:sseso_fn II‘:IV\Ie [ ] K D v G Ol
c i 5 5
PVC coated steel S 10 10 &8 (LhK]
with PVC coated M 45 3 13 £3:24
aluminium front N 45 7 13 £4-34
and rear panels. O 45 16 13 €550
The design of these cases W°Bd grmz‘l;‘ P 9 3 13 £4.34
permits the instrument to be P k X
built up or serviced without the E"G' fggg RQ 9 v :3 £3) ;O
external panels. Price includes = ® 10 3 £671
all stainless steel assembly screws, + S 13 3 13 £550
rubber feet and one or two chassis ME T 13 7 13 £6.71
according to size, and also VAT —LA U 13 10 13 €814
and P. P. Dehvery ex stock. T vV 18 3 13 £6T7I
Special punching to take Sinclair Quantity W 18 7 13 £8-14
Hi-Fi modules available. Discounts X 18 10 (3 £973
Contil Mod 3 cases come in six One off
sizes and offer the manufacturer of Dim.in (tess for
small instruments an attractive ins. quantities)
low cost case available ex stock. Mod-301 7>3 54 £3-25
Made in blue PVC coated steel, these Mod-302 7 - 4% - S £3-41
cases offer strength and rigidity Mod-303 76 51 £3-85
and come complete with front and Mod-304 -3 54 £385
rear panels. PCBand PSU mounting Mod-305 Il < 4% v 5S¢ £4:56
systems are also available. Mod-306 I >6 5% £528

Prices include case, chassis, feet, stainless screws, P. & P.and V.A.T.

WEST HYDE WO

WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT, NORTHWOOD HILLS, MIDDX. HAG TNN

Telephane: Northwood 24941/26732 Telex 923231 Code: West Hyde Nthwd.
RESISTORS \
High stability low noise carbon film. Miniature wire wound.

Power Values PRICE

Wattes Tol. Range Available 1-9 10-99 100 4
+ 5% 2:2-2:2M 1 lp 0.8p 0.7p

1 5% 2:2-4 £12 lp 0-8p 0-7p

I 5% 2:2-10M Z12 2p 1-6p 1-4p

4 0%, 1-10 ohm  E12 5p =

35 CARDIFF ROAD. WATFORD. HERTS, ENGLAND

C.W.0. Please. P. & P. please add 10p to orders under £2
MAIL ORDER. CALLERS SATURDAYS ONLY

SEMICONDUCTORS

TRANSISTORS DIODES | LINEAR IC’s
ACI25  12pBCI47  12p|0OC70 10p | OA90 5p | 709C Bpin 32p
ACi26 12p|BCI48  12p | OC7I 10 | OASI 5p | 709C l4pin 32p
ACI27  12p|BCI4S 12p | OC72 10p | ©A200 Bp | 741C 8pin 36p
ACI28  12p|BDI3I 49p | 2N22(8A 13p | OA202 8p | 741C l4pin 36p
ACIB7  I12p|BDI32  49p |2N2220 10p | IN9I4 5p | 723C 14pin 80p
ACIB8  12p|BFI94 15p |2N2221  10p | IN40O] ép | DIL
ADI6] 30p | BF195 15p | 2N2483  10p | IN4002 6p | SOCKETS
ADI62  30p | BFYS50 22p [ 2N2484  10p | IN4003 7p in  13p
AFL14 12p | BFYSI 22p (2N2926R  9p | IN4004 7p | 14 & 16 pin 15p
AFLI5 12p| OC26 40p [2N29260  9p | IN4005 7p | ZENER
AFl16 12p | OC28 40p [ 2N2926V  9p | IN4006 8p | DIODES
AFILI7 12p | OC35 40p [ 2N2926G  10p | IN4007 8p | BYZ BB series
BC 107 9p | OCa2 10p | 2N3014  10p | IN4I48 5p | 400mW  3-3V-
BC108 9p | OC44 10p | 2N3055  55p | WOl 30p | 30V.
BC109 9p ! OC45 10p | OABS 7p | W06 36p ! Price 12p each
THYRISTOR JACK PLUGS (CHROME)
200V 4A 60p Standard Screened I2p. Stereo SWITCHES
Screened 30p. 2-5mm Screened | TOGGLE SPST 18p
VEROBOARD 8p. 3-5mm Screened 10p. DPD 22p
SLIDE DP A 10p
o1 0ls SOCKETS ROTARY Wafer
24 x 33in  20p 18p | Standard I12p. Stereo |I5p. St 25,
1;x5in 24p  22p | 2:5mm 7p. 35 mm 7p. v P
33 x3%in 24
Hxdn e 13° | DIN PLUGS. SOCKETS
2ix17in 75p e0p | AND COUPLERS COAXIAL
33 x17in 97p @4p | Pin:2, 3,4, 5(180, 240°), 6, 7. | Plugs 10p
5 x17in 128p _ Plugs |12p. Sockets 9p. Couplers | Sockets 8p
ggx:;in((plain) 40p | 10p.
X 17in (plain)  60p
5 x17in (plain)  80p | KNP OSTRCS: | car aeriaLs
Pkt. 50 pins 20p PLUGS 5 COUPLERS 6 3.stage, Spring up,
Spot face cutter  42p SOCKET?-S' le 5p, Doubl 7" lock down type.
Pin insertion tool 52p 'TTigplee l"O'p OubIe/P | price £1-25.

TGS GAS SENSOR HEAD (ELECTRONIC NOSE) for detection of com-
bustible gasses, with a proven record for an extremely reliable Fire Detection,
TGS Head can detect extremely low gas concentration levels without amplification.
{PE July '73, "ELECTRONIC NOSE" iliustrates amplified alarm system.

TGS HEAD AND CI!RCUIT APPLICATION DATA, PRICE £1-85.

! 3
Do not mix ohmic values to obtain quantity prices. lgnore fraction

POLYESTER CAPACITORS. Axial lead type

400V : 0-001uF, 0-0015uF, 00022uF, 0-0033uF, 0-0047uF, 0-0068uF. 2ip; 0 OluF,
0-015uF, 0-022u:F, 0-047uF, 3p; 0-068uF, O | uF, 0 I15uF, 4p; 0-22uF, 7p; 0-33uF, 10p:

0-47uF, 13p.
160V: 0 1uF, 0-15uF, 4p; 0 22uF, 5p; 033, 6p; 0-47uF, 7p; 0-68uF, 10p; IuF, 13p.
Radial lead P.C, type:

250V: 0-0luF, 0-015uF, V0‘022;1.F, 3p; 0033uF, 0:047uF, 0:068uF, 3%

p; 0 1uf, 4p;
0 1SuF, 4p; 0-22uF, 0-33uF, 5p; 0-47uF, 7Tp; 0-68uF. 10p; | -OuF, 1lp.

ELECTROLYTIC CAPACITORS. Miniature axial lead type.
63V: | uF, |-5uF, 2-2uF, 3-3uF, 4 7uF, 6:8uF, 10uF, I5uF, 22uF, 47uF, 68uF, 6p each.
40V 100uF, 6p; I50uF 25V, 6p; 25V: 220uF, Ilp; 470uF, 13p; 680,F, 20p;
1.000sF, 25p.

CERAMIC CAPACITORS: 50V d.c. Plaquette body 25mm [eads.
Range: 22pF-10,000pF. Price 2p each.

POTENTIOMETERS: Carbon PRESET POTENTIOMETERS
Track 0-25W, log and linear values. 0-25W IkQ—IMQ Hor.and Vert. 6p
IkQ—2MQ Single gang ;lp 0-1W 1000 —220kQ Vert. only 3p
5kQ—2MQs/gang w/switch 4p KNOBS

SKO=25 aNDu:[edng 17D To it 4in shaft unless specified.
SLIDER POTENTIOMETERS Black Pointer type 8p
0-25W log and linear values Slim Silvered 10p
10k —100k Single gang 35p Black lin W/chrome Rim 15p
10k @ — 100k} Dual gang 50p Siider Pot knob 10p

| WATFORD ELECTRONICS
35 CARDIFF RD., WATFORD, HERTS, ENGLAND.

1

I Enclose (0p stamps for our comprehensive catalogue.
I Name

I Address
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The Synthesiser shown above is the Dewtron "Apollo"
A.1. which we sell ready-built to professionals. Believe it or
not, it uses the SAME precision modules as we sell to you,
the Constructor, to build any kind you like. The revolutionary
Modumatrix system of routing makes old-fagshioned patching
a thing of the past. VCO-2 voltage-controlled oscillator
module has accurate built-in log-law for chording and other
professional effects. 3 and 4 octave keyboards and contacts.
VCO-2STABLE, PRECISION V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWAVE outputs, 1 volt/
octave voltage control. £24 each or £27 each 2 or more
matched. SHE-1 SAMPLE, HOLD AND ENVELOPE

BUILD A CHORDING PROFESSIONAL SYNTHESISER

using new,,on (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, &£8. Voltage-controlled
Oscillator VCO01, £10-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WN1, £7. Voltage-con-
trolled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £13.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £10. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard

MODULE gives variable attack, sustain, touch sensitive

playing when used with VCO-2 signals. £17. OF T-1 chording h . o
module £9. Modules (except VCO-1) guaranteed two Module and spring unit £15. V.A.T. 10% extra.

years. V.A.T. paid orders over £79.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound
effects!  Ask any of our customers. See our products in the music stores, too. Suppliers of special equ:pment to leading groups.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. " Gipsy” G.l. Approved
by a Musical Association. Send 15p for full catalogue of our famous musical effects.

D.E.W. LTD.

connections! Joystick controls £5-50. REVERB

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

BAKER 12° MAJOR £9-90 )

30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 ¢ps 20 watt RMS.

MAJOR MODULE KIT £12-50

30-17,000 cps. woofer, tweeter, crossover
- and baffle as iliustrated. Size 19in x 13in.
NOTE—When ordering state 3 or 8 or |5 ohms.
BAKER LOUDSPEAKERS 100% BRITISH MADE
Regent 12 in, 15W £8-80 | Superb 12 in. 20W  £16:50 |
Major 12 in. 20W £9-90 | Group 25 12 in. 25W 2880
Deluxe 12 in. 15W £11-00 | Group 35 12 in. 35W £9.80
BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
. THORNTON HEATH, SURREY Tel. 01-684 1665

* *
Dimmit
range of light dimmers

liustrated is the popular PMSDI000 module.
A 1000W professional gualicy dimmer, linear
operation, interference suppression, 60mm slider
range; size 12 -5 - 4 cm. ldeal for low cost stage
and disco lighting. Used by schools, theatres,
studios, etc. Complete with scale plate, fixing screws
and full instructions. £5-50 inc. VAT, add 10p P. & P.
Also _available in 2k W, with separate heatsink.

The Dimmit range includes standard wall mounting
models for home and office, etc. Professional modules for
use on lamps, heaters, motors, etc. Rotary and Slider
control versions. Ratings: 400W, 1,000W, 2,000W,

NEW addition to Dimmit range—Model 50800 sound to light
converter. Modulates the light in time with sound. Built-in microphone.
Just place unit near any sound source—radio, hi-fi, tv, human voice, etc.
No connections to speaker required, simple wmng—snmular to dimmer.
Black Al case—size 12 4 - Jcm. Full instructions. £6-50 inc. VAT, add
10 P. & P. Send for complete illustrated catalogue and price fist.

YOUNG ELECTRONICS r.ii order 0ot

54 Lawford Road, London NWS5 2LN. Telephone 01-267 0201

ALL PRICES
INCLUDE V.A.T.

LOUDSPEAKERS CATALOGUE AND ENCLOSURE PLAN Sp

PA INSTALLATIONS
AUDIO ALARM, ETC.

LOAD IMPEDANCE 4 to 16 ohms
INPUT IMPEDANCE 100kQ nominal
POWER GAIN 40dB typical

SIZE 140mm x 80mm X 45mm

With free instruction sheet

PRICE £6-93 (inc. VAT) 4 25p P. & P.

TRADE ENQUIRIES WELCOMED

e

Guaranteed {2 months against failure in normal use. I UNAME. ..

This advanced high-fidelity integrated amplifier

is completely seif-contained and only requires

connecting to mains, speaker and input. '

Ideally suited for: |

MONO RECORD PLAYERS

MONO CONVERSION TO STEREO !

STEREO CONVERSION TO QUADRAPHONIC I
1
I
1

PLEASESEND ...

I enclose P.O./Cheque/Money Order

RAYMER ELECTRONICS LTD., STANLEY ROAD
CAMBRIDGE CBS 8LB

Reg. Bus. 1031205

SPECIFICATIONS

QUTPUT 5W RMS (10W peak)
FREQUENCY RESPONSE 10Hz to 50kHz + 3dB
TOTAL HARMONIC DISTORTION less than 1%,

(x 2 Microchip + Decoder}
TV AMPLIFIER
TAPE AMPLIFIER

920 Practical Electronics October 1973



Over 150
ways to
engineer a -

better_future

A BETTER jop

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.LLE.T. and we'll send you full details and a frec
book. B.L.LE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting 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 to look forward to. There are no books to buy
and you can pay-as-you-learn.

Whyv not do the thing that really interests vou? Without losing a
day’s pav, vou could quietly turn vourself into something of an
expert. Complete the coupon (or write if vou prefer not to cut the
page). No obligation and nobody will call on yvou but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday 1 recetved a letter from the Institntion informing that my
application for Associate Membership had been approved. 1 can honestly
sav that this has been the best value for money | have ever obtained
view echoed by two colleagues who recently conunenced the course™.
Student DB, Yorks.

“Conipleting vour course, meant going from a job [ detested to a job
that I tove, with unlimited prospects”. — Student J.A.O. Dublin.

“My training with B 10T quickly changed my earning capacity and,
in the mext few vears, myv earnings ucreased fonrfold”.—Student
C.C.1,, Bucks.

AND QUT 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 emplovers seek There's no surer way of
getting ahead or of opening up new opportunities for vourself. It
will cost vou a stamp to find out how we can help vor. Write to
B.1.E.T. Dept. BPE09 , Aldermaston Court, Reading RG7 4PF.

Practical Radio & Electronics

Certificate course includes a

learn while you build

3 transistor radio kit.

Everything you need to know
about Radio &

{- Electronics

=< maintenance and

repairs for a spare

time income and

acareerfora

better future.

}<———cm OUT THIS COUPONem smemm smmn s

Tick or state subject of interest.
I Post to address below.

Man. Prod.—cont.  Constructional-cont.

NICAL
A.M.S.E.(Mech.) O Quality Control [] Building
Boiler Inspect. Salesnianship O Building Drawing [J
& Operation [0 Storekeeping O Build. Foreman
C& G Eng. Crafts 0 Work Study 0O Carpentry&Join. J
C & G Fabricat. 0O Works Civil & Municipal
Diesel Eng. O Management a Engineering L‘]I
Eng. Inspecltion g DRAUGHTSMANSHIP Cohrllstrucmonal o
‘ng. Metallurgy Lngineering
Inst. Eng. & Tech. (] A M.I.E.D. Construction 8]
Inst. Motor Ind. 3 Design of Elec. Survevors 0
Mainten. Eng. [J . Machines O Institute
Mechanical Eng. [] Die & PressTool Clerk of Works  [J
Sheet Metal Work’j El?fg;‘imal a gou{\-‘,xl Eng. 0
Welding ¢ eology I
I Draughtsman O Health Eng. m}
ELECTRICAL & Snip Hydraulics a
l [L[crgomc Gen. Draughts Inst. of Builders [0
( manship O Inst. Works &
AMS E. (Elec) O jig&Tool Des ns S
| C&GEBlec. Bug, O mg&ToclDes. L iHighway Sup. 0]
C &G Elec. Inst, [ |ech. Drawing O painting & Dec. [
I C &G Elec, Tech. [ RADIO & TELE- gllbyE}n‘b’mgge 0]
Computer Blect. I COMMUNICATIONS  LoadEneingel U
c. :
I I]:;}gc gcalé}:i‘e E g%ocull‘{’;‘;'m TV O Surveying L]I
}g%ecttronil,rf?nﬂ Q = Elgctmmcs O
ectrical Eng. & G Telec .
l Install. & Wiring Te”hp SO0 7 GENERAL I
Meters Prac. Rad. Ele Agricultural hng. 0
] & Measuring (with kit) O Council of Eng. ~ |
Instruments  [] Radio Amateurs nst. 0
Exam [0 Farm Science O
I MANAGEMENT & Radio Servicing General Educat. [
PRODUCTION Neepim = e [B
Auto. Control adio ng. - Maths I
l grtno Cor; [E:?o a Trans. Course 0 Pract.Slide Rule []
Compute: g, O b
I Electronic Data TV Main & Serv. O ! %gﬁgpphed UI
ebpCEssIng  afE AUTO & AERO Refrigeration [
LoTemanshin g ero Eng O Rubber Tech ) O
Inst. Cost & Man ‘:‘%I'é'%‘e[‘n E Salt;s }]i‘,{nglnec: a
AT A E.C Cert. T'ech. Report
AC“O“n}ia“,"S 0 ‘Auto Engineer. [J Writmg ’ UI
}\?St‘ Mé‘r'; t;ttmg 8 Auto Repair [0 Timber Trade Q
M:inia“gn o} ((::.:Lrgg‘:um' Erg. [ Uniwversity Ent. O
Motor Trade Man. [] “'Management [J
Network Plan. [ A A/IMIDipl.
Numerical Cont. L Motor Venicle Y[ G6.C.E.
Mechanics a
Research ] i R SAY
gersonneIEMan. ECO;JS%RUC(TCIONAL 580" & ‘A
lanning Eng. AMSE. (Civil) O
Production Eng. [J Architecture O LEVELS SUBJECTS

Over 10,000
group passes

Coaching for many major exams, including
C & & and assistanee in ONCTHNC

POST TODAY FOR A
| BETTERTOMORROW

I To B.1.LE.T., Dept. BPE09 Q! BPEG9
I Aldermaston Court, Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

I OTHER 3UBJECTS AGE
Accredited by C.A.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Pubtished approxiniately on the 15th of each month by [PC Magazines Ltd., Fleetway House, Farringdon Street, London, E.C.4. Printed in Kngland by Chapel River Press. Andover,

Hants. Sole Agents for Australia and New Zealand-—Gordon & Goteh (Afsia) Ltd.: Houth Africa——Ceutral Newa Ageney Ltd

one year to any part of the world £2-65.

Publishers’ Bubseription Rate (including poatage): For

Practical Electronics is sold subject to the fullowing couditions, namely, that it shall not, without the written consent of the Publishers first given. be lent, resold, hired out or otherwise
dispn_sgxl of h‘y way of Tnde.a( more than the recammended selling price shown on the cover. and that it shall not be lent. resold or hired out or otherwise dispused of in a mutilated
condition or in any nnauthorised cover by way of Trade, or afhixed to or as part of any publication or advertising, literary or pictorial matter whatroever



@9\ You pay less
g VAT with Henry's
@ Low Prices
\fu\ Now built and
used by thousands
L . of sacisfied cus-
T 7 tomers.
~1 FEATURES: slim
design, overall size in
cabinet 154in x 23in - 6§in
6-1C’s, 10 rtransistors, stabilisers,

Gardeners tow field transformer. Fibre
Glass PC Panel, complete chassis work.
Now available built and tested as well

as in kit form.

HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES—DEVELOPED
TEXAS ENGINEERS FOR PERFORMANCE, BY
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphones

socket, separate treble, bass, volume and balance controls,
scratch and rumble filcers, mono/stereo switch, input selector;

[ DONT RELY ON YOUR MEMORY | —— )
BUY NOW AT BARGAIN PRICES

Order your latest Henry's Catalogue Price 55p post paid
complete with Discount Vouchers

:Hemr
“974Eala/ugug

BUILD THE

TEXAN

20+20 WATT IC STEREO

AMPLIFIER

Asfeatured by
Practical Wireless 1972

@,9@‘9

Mag. P.U., Radio Tuner, Aux, Can be altered for Mic, Tape, Tape-head, etc.

Constructional details Ref. No. 21, 30p.
Distributed by Henry's throughout UK.

FREE Teak cabinet with compiete kit. Kit price
£28°50 (+ VAT + 50p carr/packing) or built and
tested £35 (+ VAT + 50p carr/packing) as
illustrated.

EARN YOURSELF EASY
MONEY, WITH

DISCO ggo@%e;
EQUIPMENT momavie e

DISCO MiN{: A complete portable disco,

ficted mixer/preamp, 2 decks all facilicies. . £98.50
100 watt amplifier for abave e .. £38.75
SLI00: 100 watt mixer/amplifier with

slider controis . .. £69.00
R50: 50 watt mixer/amplifier . £49.50
DISCO AMP: (00 waur mixerfamplifier

chassis unit . b ™ . .. £65-85
DISCO MIXER/PREAMPLIFIERS (O/P

for up to 6-100 watt amplifiers):

SDLI (rotary controls): 3 £49.50
SDLII (slider controls): . .. £58.50
DISCO VO X (slider controls): The com-

plete disco unit . . . .. £69-50
DJ100: 100 watt power amplifier for above £38.75
DJ3OL: 3 channel 3kW sound 1o light £29-50
DJ40L: as 30L plus built-in microphone ..  £38.75
DIMANATIC. I kW adjustable speed auto

dimmer - . .. £25.00
SCENESTROBE £19.00
ROAD STROBE 3 . £25-00
Disco anti-feedback microphone £11.95
Colt 150 watt hiquid wheel projector £22-50
150 watt QI liquid wheel projector £50-00
150 watt QI cassette wheel projector £50.00
Spare Effects cassettes, large range of
patterns g L 1 . L J £8.00
Mini spot bank fitted 3 lamps £11.00
Auto Trilite (mini with flashers) . £17-00

Mixer/Mics/Speakers/Lighting, UK's largest range
FREE stock list Ref. No. 18 on request.

TEXAN
STERED SYSTEM

PLUS Price Savings

]

e

The Texan Scereo Systems include
the high quality Texan Stereo
amplifier assembled and ready to
use. A pair of Type 200 20 watt
Speaker-Tweeter systems, size
12 12 10in and a choice of
Garrard players built into a
plinth with cover with Goldring
G800 magnetic cartridge. System
25 uses Garrard SP25 Mk.IIl and
system 76 the Garrard AP76 de
luxe turntable. All necessary
leads are supplied.

SYSTEM 25 (list approx. £109)
£79.50

SYSTEM 76 (list approx. £117)
£89.50

{plus 10% VAT and plus £1-45
carr{packing).

BARCLAYCARD/ACCESS
Call. write or phone your order
Q1-402 4736.

EASY TERMS FOR CALLERS

by
All prices carr. paid (UK) (VAT EXTRA).
Barclaycard/Access call, write or phone your order
01-723 6963—easy terms for callers.

IO% VAT TO BE ADDED TO ALL ORDERS. Fricesand descriptions correct at time of press € & OE,

KITS - TEST GEAR -
AMPLIFIERS -
SPEAKERS - DECKS
POWER SUPPLIES -
TRANSISTORS - IC's

Sec pages 847, 848 and
849 of this magoazine

EDGWARE ROAD, W2

RADIO
LIMITED

BUILD THE NEW
HENELEC STEREO
FM TUNER

@1 annyg,,

-

A completely new high stability stereo FM tuner. Features variable
capacity diode tuning. stabiliser power supply. IC Decoder, high gain
fow noise. |F stages. LED
indicators, Tuning meter. AFC,
Easy to construct and use.
Mains operated. Slim
modern design with fibre
glass PC, teak cabiner,
etc. Available as a kit to
build or ready builc.
Overall size: 8in 2%in
6%in. Produced to give
high performance with a
realistic price. (Parts list
and constructionatdetails
Ref. No. 5, 30p.) Henry's
aresole distributors UK and Europe.

Kit price £21 {(+ VAT)
or built and tested £24:95 (+ VAT)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES

MADE BY EMI TOQ INTERNATIONAL STANDARDS

ESPECIALLY FOR HENRY'S. ALL POST PAID LESS THAN
REC. PRICES.

3 for 6 for | 10for |25 for
C60 £1-00 | £1.80 | £2-80 £6-75
C90 £1-33 £2.57 | £4:20 | £10-25
cl120 £1:62 | £3:15 ! £500 |£§225

Quantity and trade enquiries invited.

LEARN A LANGUAGE-—~-complcte with phrase book. German,
French. Spanish, ltalian. £§-36 per course. £5 for any 4.

LOW COST Hi-FI SPEAKERS
SPECIAL OFFERS

EMI J3in <8in—full range speakers (post 20p each or 30p pair);
*150TC—8 ohms Twin Cone 10 watt, £2.20 each or £4 pair; *450 10
watt c/o Twin Tweeters 3, 8 or |5 ohms, £3-50 each or £6-90 pair; EW
I5 watt 8 ohms c/o Tweeter, £4.30 each or £7.90 pair; 350 20 watt
c/o Tweeters 8 or |5 ohms, £7:50 each or £14.20

parmr.
* Polished wood cabinet £4-60, post 35p.

8 ohms full range (post 20p)

FR4 4in 5 watt, £4; FR65 64in |0 watt, £5-50;
FR8 8in |5 wate, £7-60; FR23 9 x 6in |5 wace,
£6.00.

BASS AND MID RANGE-—8 ohms (post 20p)
AAI2 Sin IS wacte, £3:20; BI10 54in (5 wate.
£5-60; B200 8in |5 watt. £6-45; B139/2 I3in « 8in
30 wart LF, £10-25.

TWEETERS AND CROSSOVERS (post 20p)

K2006 10 watc 8 or I50hms, £1-90; FHT6 |5 wate 8ohms, £3.20; K201
30 watt 8 ohms, £3.75; T27 KEF, £4-25; Axcent 100 30 watt 8 ohms,
£4.90; K4009 IkHz/SkHz c/o. £2; SN75 3kHz var. c/o, €175,

SPEAKER KITS (carr. etc. 35p)

20-2 Bin 30 watt, £10 each; 20-3 8in 40 wact, £15 each; LINTON 2
20 wate, £15-95 pair; GLENDALE 3 30 watt, £28-95 pair; DOVEDALE 3
50 watt, £42 parr; KEF KK2, £20-40 each; KEF KK3, £32 each.

UILD YOURSELF A POCKET CAL

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
that's the Sinclair Cambridge pocket calculator
from Henry's., Some of the many features include
interface chip, thick-film resistor pack, printed
circuit board, electronic components pack.
Size: 41in long x 2in wide x ilin deep.

Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs, Tangents, Sines, etc.

Price £24°95 ; VAT

Also available assembled ready to use
£29'95 + VAT
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404-406 Electronic Components and EQuipment01-4028381, o,
354-356 High Fidelity and Tape EqQuipment 01:4025854/4736 9
309 PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store

Allmail to 303 Edgware Road, London W2 1BW

6days 8 week
All stores
opan all day
Saturdey



Audio IC Identichart



PRESENTED FREE W

SINGLE PREAMPLIFIERS
Type Man Vs G, Rin Rout Yout BW Dis Noise
PA20 Ge 12 76 3 100 10 05 1 2
MFC8040 Mo 30 80 75 100 7 01 1
LD3050 Sy 75 24 68 0-8 0-3
(includes driver)
LD3100 Sy -5 600 70 0-8 0-3 45
L3110 Sy 15 75 50 2 0-2 4-5mv*
LD3115 Sy 15 65 110 33 1-2
LD3120 Sy 20 65 110 4-5 01 1
LD3130 Sy 30 64 110 6 01 1
LD3141 Sy 20 66 65 4.2 0-1 700*
LD3150 Sy 9 66 90 16 1
DUAL (STEREO) PREAMPLIFIERS
Type Man Vs G, R Rout Vout BW Dis Noise CS
PA239  Ge 12 68 250 100 1:5 05 07 90
MCISIS Mol 15 &0 55 01 100* 60
MC1339P Mo 12 66 250 100 1 1. 2R ™ 70
LM381  Na 9t0od055 100 150 V-2 75k 01 0-5 60
E%ggge ga 904050 100 150 Vg2 75k 01 0-8 60
c . . i +
LA3UB Sy 12 58 901 24 03 0-65 300t 45
CA3052 Rc 2 58 901k 24 03 065 17 45
(1&4)
4(2&3)
LA3100 Sy 6 61 901k 15 04 04 1 40
(includes driver)
LA3101 Sy 6 60 901k 15 04 04 1 40
SN7613INTe =15 8 150 5k 22 1 140
TH9014P To 0 75 65 01 100*
1 TO 1W AMPLIFIERS
Type Man Py, AL Vs G, fin Aoyt Dis
MFC4000 Mo : % 9 36 4
MFC6000 Mo i ® 9 44 4
MC1306P Mo 1 8§ 9 50 -8 105
TAA611A  Sg 065 4 6 68
MC1454G Mo 1 16 16 20 10 04 04
(3 gain options) g?
MFC8070 Mo 1 16 16 2 1
MFC8010 Mo 1 6 16 52 1
PA222 Ge 1 2 2 72* BS 1 1
PA234 Ge 1 2 2 % B 2. 3
ULX2275  Sp 1 8§ 14 72 20M 075
(Dual Audio Amplifier)
LA4030 Sy 1 8 i 30 8 045 05
SN76001  Te 1 8 9 68 750 4
1 TO 3W AMPLIFIERS
Type Man Py AR Vs Gy Rpn Aoyt Dis
TAAB1IE  Sg 11 @ 68
PA266 Ge 15 16 2 55 11 (WO w1
PA237 Ge 2 16 9to27 1
LM380 Na 2 g8 18 34 150 0-2
MFC9010 Mo 2 16 19 50 2
SL402D PI 2 75 14((P) 24  20M 01
(Main amp + preamp) t(M26 100M 0-2 03
TBAB20  Sg 2 8 12 75
ULX2277  Sp 2 8 18 7 2M 075
(Dual Audio Amplifier)
LA4031 Sy 2 4 132 30 8 045 05
TAA611B  Sg 21 8 9 70 750 1
TAA621 Sg 22 16 18 72150 10
TBA641A  Sg 22 4 9 46 M 0-6
SL403D P 3 75 18§ (P) 24  20M 0-1
(Main amp + preamp) (My26  100M 0-2 03
SL414A P 3 75 18 { (P)24  20M 01
(Main amp + preamp) (My26 100M 0-2 03
LA4032 Sy § 18 4 10 03 05

NOTE The publishers of this chart (© IPC Magazines Ltd.) cannot accept responsibility for any errors

that may have occurred. Company registered in E
ondon, WC2E 9

House. 8/ 14 Southampion Street,

ag(ﬂand. Reg. No. 53626. Registered Office: Tower
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CIRCUIT IDEAS

W S00kn

BO-i! :soom -
1

CO‘IL'! S00kQ '

DO.!,_F SO0kN
A four channel audio mixer using
the LM381 (National Semi-
conductér)

TAPE

.

A tape playback preamplifier
with NAB equalisation using the
MC1339P (Motorola)

INPUT

22k 100 F o

S6pF 1S0pF

”
A 1W amplifier using the SN76001

(Texas)
O
+9V
100uF i‘m
Impr » 250uF

47Pk0L 1 I3 12

% 7 u
250

31} 1000 UF;

£,
P Lt Ly

22nF  220pF 7.

INPUT

2.2rF

250

K B

40
033

A 4-5W amplifier using the
TBA641 (SGS)

A 10W amplifier using the
MFC8020 Class B  driver
(Motorola)
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A 001uF
TlOuF

OUTPUT

”

A magnetic pickup preamplifier
circuit with RIAA equalisation

(Toshiba TH9014P)

av

!

SQuF

A
150 &N
an 100uF 160
T -

e

A sensitive +W amplifier using
the MFC4000 (Motorola)

100k I g < |
— 200uF
,—I'—OINPUT & 160
165 20

k0 ‘{ 41\' /
I Opnsure 20 o686
F 0.005.F ; o4
L A
ok ,

A stereo 4 + 4\ amplifier using
a single ULX227"6 integrated cir-
cuit (Sprague)

%

»

A wideband ampilifier using the
MFC8040 (Motorola)

A LW amplifier for use with a
record player using a ceramic
pickup (Motorola MC1306P)

—) (

REMOTE

MASTER

LOOpF-- 750
s b [s |
#0\nF
1000F 4000 LOG
b S 0% @ D
INPUT
7 IIOnF

.

A basic 5W amplifier using the
SL415A (Plessey)

—ZZ-EV

A 20W ampilifier

using
TH9013P (Toshiba)

the

/4

A simple intercom using the
LM380 integrated circuit (National
Semiconductor)

A 7W amplifier using the TBA810S
(SGS)

PUT

A 50w amplifier the

SI1050A (Sanken)

using

3 TO 10W AMPLIFIERS

Type Man P, AV Gy Rn FRout Dis
TAA611C Sg 33 8 15 72 750 1
PA263 Ge d8 16 30 58 5
LA4000 Sy 35 4 132 65 8 0-5
STK405 Sy 35 4 132 4 21 1ES
MFC3000 Mo 4 16 21 5 500 28
uLx2276 Sp 4 16 26 72 20M 2
(Dual Audio Amplifier)

LA4033 Sy 4 8 2 A 10 04 05
TBAG41B Sg 45 4 14 46

STK401 Sy &5 4 132 4 27 146
PA246 Ge 5 16 M 56 06 07
SL415A PI S 715 U { (P) 24  20M 01
(Main amp + preamp) (M26 100M 0-2 0-3
SN76006 Te 6 8 K 03
SN76013 Te 6 8 24 48 20 1
SN76023 Te 2 B A 48 20 1
TBAB10S/AS  Sg ™ wd 18 80 M 0-3
STKO11 Sy 8 8 25 K] 40

TCA940 Sa 10 4 18

1OW AND ABOVE AMPLIFIERS

Type Man P, 2 A Gy Rin Rout Dis
STK015 Sy 13 8 32 48 M 1
STK020 Sy 13 8 *16 B 40 1
STK016 Sy 15 8 ¥ 3B 40 02 1
STK023 Sy 2 8 4 3N 05
STK025 Sy 2 8 *2 0 B-6
THI013P  To 20 8 H R 2 1
STK029 Sy 25 8 8 & AU 05
STK030 Sy 25 8 =24 '@ & 05
STK032 Sy 25 8 *24 30 2 05
SI1020A  Sa 25 8 B % MW 02108
SI025A ~ Sa 25 8 48 30 70 02 05
SI0S0A  Sa 50 8 R @ W 02 §6
TRANSISTOR DRIVERS

Type Man Vi G, R Rout Dis  Description
CA3007 Rce *6 2*4 60 0-28 Class B driver
MFC8020 Mo 32 58 M 1 Class B, driving
up to 10W output

MFC8021A Mo 14 87 500 1 Class B driver
MFC8022A Mo 40 99 500 1-5  Class B driver
MFC4050 Mo 12 21 Class A driver
ABBREVIATIONS

Ve Recommended supply volitages (volts). The sign

“+ " before a

voltage Indicates that two power supplies are needed
G, Voltage gain of the i.c. (* Indicates power gain)
Ry, Input impedance (kilohms)
Rout Output impedance (ohms)
Vout Typical peak-to-peak output voltage capability (volits)
W  3dB down high frequency point (megahertz)
Dis  Typical distortion at rated output power (per cent)
Noise Typical nolse voltage referred to the input (uV) (+ Indicates
referred to output)
CS Typlical channel separation figure (dB)
R,  Recommended load (speaker) impedance (chms)
Py Typical power output into Ry at given Vg (watts)

Man
Manu-  Code Address
facturer
General Ge International General
Electric Electric Co.,
296 High Holborn,
Ltondon, W.C.1.
Motorola Mo Motorola
Semiconductors,
York House,
Empire Way,
Wembley, Middlesex.
National Na National Semiconductor
Semi- (UK) Ltd.,
conductors The Precinct,
Broxbourne,
Hertfordshire.
Plessey P/  Plessey Semiconductors,
Cheney Manor,
Swindon, Wiitshire.
RCA Rc RCALwd.,

Sunbury-on-Thames,
Middlesex.

Sanken

Sanyo

SGS

Sprague

Texas

Toshiba

Sa

Sy

Sg

Sp

Te
To

Manufacturer. See accompanying list for addresses (below)

Photain Controls,
Randalls Road,
Leatherhead, Surrey.
Guest International Ltd.,
Nicholas House,
Brigstock Road,
Thornton Heath, Surrey.
SGS-ATES,

Planar House,

Walton Street,
Aylesbury, Bucks.
Sprague Electric

(UK) Ltd.,

159 High Street,
Yiewsley,

West Drayton, Middx.
Texas Instruments Ltd.,
Manton Lane, Bedford.
Erte Distributor
Division,

Erle Electronics Ltd.,
Gt. Yarmouth, Norfolk.






