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Important New Series: PHASE LOCKED LOOPS



£2.50

410

0
0

TOTAL BUILDING COSTS

£7.23 P.P. & INS. 44p
(Overseas P.P.
f1.05p)

NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER
 4 Transistor

Radio

 Signal Tracer
 Signal Injector

 Transistor Tester NPN
-PNP

 4 Transistor Push Pull
Amplifier

 0 Transistor Push Pull
Amplifier

 7 Transistor Loud-  = Transistor Regenern
speaker Radio M W/ LW . live Radio

 st Transistor Short
Wave Radio

 Electronic Metronome

 Electronic Noise Genera-
tor

 Batteryless Crystal 1(41111..

 Hoe Transistor Radio

 3 Transistor Regenera-
tive Radio

 Audible Continuity
Tester

 Sensitive Pre -Amplifier

with parts price
hot and plan'.

NEW
ROAMER
NINE
WITH V.H.F.
INCLUDING
AIRCRAFT
Nine Tran-
sistors, 9
Tunable wave.
bands as
Roamer Ten. Built
in ferrite rod aerial for MW/LW.
Retractable chrome plated telescopic aerial for V /IF
and SW. Pooh Pull output using rob rt,W transistors.
9 Transistors and 3 diodes, tuning condenser with
VHF section, separate coil for aircraft, rousing coil
loudspeaker. volute ON/OFF and wavechange.
Attractive all white case with red grille and carrying
strap. Size 91in x Tin x 21in approx. Parts prier list
and plans 30p (FREE with parts).

TOTAL
BUILDING x6-. 95 (O VEREAS
COSTS P. & P.S El -05)p

POCKET
FIVE

3 Tunable wavebands. J

MW/LW and Trawler
Band. 7 stages, -

transistors and 2
diodes, supersensitive ferrite
rod aerial, moving coil
loudspeaker. attractive
Black and Gold Case. Size
SI in x 11 in X 31in approx
Plans and parts price list 16p
(FREE with parte).

Total Building Costs

£2.28
P.P. & Ins. 24p

(Overseas P.P. 6Sp)

TRANSONA

FIVE
Wavebands. transistors
and speaker as Pocket

Total Building Costs Five. Larger (tam. with
Red Speaker Grille

P.P. & Ins. and Tuning Dial.
25p Plana and parts price

list 15p (FREE with
(Overseas P. & P. 65p) parts).

NEW
EVERYDAY
SERIES
Build this exciting New series of designs

EVS 5 Transistors and 1diodes. MW/IYA
Powered by 41 wall Battery. Ferrite rod

aerial. tuning coridet.er, voluildi control. and loud-
speaker. Attractive case with red speaker grille. Size
1.1i1 x x 2;in approx. Parts price list arid plans
15p FREE with parts,
TOTAL
BUILDING E2-7VE(ORSEAS

30p

COSTS P. & P.

EVA Clear and looks as above.
6 Transistors and 3 4110.1,. Pow ideal 1.

volt Battery. Ferrite rod aerial. loudspeaker, etc..

N\\"/LW'witAy piiii iiiitput Parts price
1.1 and plans 15p 1EE EE ti h hat is'
TOTAL P.P. & INS. 30p
BUILDING 3.60 (OVERSEAS
COSTS P. & P. 85p)

7 transistors and 3 .71,..ieS SIX wavebands_
MW/LW, Trawler Band. SW2, SW3, powered
1.y 9 volt Battery Posh Pull tiot put . Telescopic Aerial
for Short Waves. Part, (pisslist and rase build
plans 20p. Free rc 1111 par 1..
TOTAL P.P. & INS. 31 p
BUILDING £4.08 (OVER&

PSEASCOSTS P. P. E1.05p)

ROAMER EIGHT Mk. I
NOW WITH
VARIABLE
TONE CONTROL

7 TUNABLE WAVEBANDS:
MW1, 31W2, LW, 8W1,
OWL SW9 AND TRAWLER BAND. Built-in ferrite m.1
aerial for MW and I.W. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output using
600mW transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/of, tuning, wave change and tone
controls. Attractive case in rich chestnut ahade with gold
blocking. Size Sin X Tin X 4in approx. Easy to follow
it and (liege... Parts price list and plans
25p (FREE with !carts).TOTAL47p

(OVERSEAS
COSTS P. & P. El 05)

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES
6 TUNABLE WAVEBANDS. MW, LW, SW1, SW2, SW3 AND TRAWLER
BAND. Benoit., c ferrite rod aerial for MW. and LW. Telescopic aerial for
short waves. Sin speaker. n improved type transistors plus 3

diodes. Attractive rase III black with red grille. dial mist black
knobs with polished metal inserts.
Size Sin X SIM x 'Ain approx. Push-
pull output. Battery economiser
switch for extended battery life.
Ample power to drive a larger speaker. Parts
price list and plans 25p 1FR EE with parts).

TOTAL BUILDING COSTS

P. & P.

SA:NMEITLRWA /SA 1. BAR213 I
ToROAMER SIX I RTZNA L,E BWA/V3E.LAwsD

FOR EASIER TUNING OF LUXEMBOURG, ETC. Sensitive ferrite rod aerial and tele-
scopic aerial for short was,. 3mspeaker. 8 stage,
fi transistors and 2 diodes, etc. Attractive blackTOTAL BUILDING COSTS
case with red grille. dial and black knobs with P.P. & IN. 31ppolished metal inserts. Size Sin x X 21in approx 23.98
Plan and parts price lint 25p (FREE with parts). (OVERSEAS

o.

P. & P. El .05)

£4.48
P.P. & INS. 33p
(OVERSEAS

RADIO EXCHANGE CO., 6Ia HIGH STREET, BEDFORD MK40 ISA

I

P.E.57

ROAMER
TEN
WITH VHF
INCLUDING
AIRCRAFT
10 TRANSISTORS.
9 TUNABLE
WAVEBANDS.
MW1, BOWS, LW,
SW1. SW2, SW3,
TRAWLER BAND,
VHF AND LOCAL
STATIONS. ALSO AIR-
CRAFT BAND
Built-in ferrite rod aerial for MVOLVI.
Retractable. chronic Mated 7 section telescopic
aerie!. can be angled and rotated for peak short wave
and VHF listening. Push-pull output using 600mW'
transistors. Car Aerial and tape record sockets. 10
transistors plus 3 diodes. Fine tom moving coil
speaker. Ganged tuning condenser with VHF section.
Separate coil for Aircraft Band. Volume/on/off, wave
change and tune controls. Attractive case in black
with silver blocking. Size Sin x 7in x 4in.
Easy to folios,' instructions and diagrams. Parts price
list and plans SOP I r ,ril h Part'

TOTAL P.P. & INS.
BUILDING x859 (OREAS
COSTS P. &VE P.S El .05)52p

Built Radios,
Amplifiers, etc.,
from easy stage
diagrams. Five

units including
master unit

to construct.

Components Include: Toping Condenser: 2 Volume
Controls: '2 Slider Switches: Fine tone moving coil
Speaker: Terminal Strip: Ferrite HMI Aerial: 2 Plugs
and Sockets: Battery Clips: 4 Tag Boards:
10 Transistors 4 Diodes Resistors Capacitors :
Three fin Knobs. ("nits once constructed are
detachable front Master (-nit. enabling them to
be stored for future use. Ideal for Schools. Educa-
tional Authorities and all those interested in radio
construction. Parts price list and plans 25p I FREE
with parts)

TOTAL
BUILDING £5.50COSTS

P.P. & INS. 33p
(OVERSEAS
P. & P. E1.05)

RADIO EXCHANGE LTD
61a HIGH ST., BEDFORD MK40 ISA. Tel. 0234 52367
IL,. N. 7`.,7

I enclose E

Name

Address

for
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Diamond styli, if required, £1.37 extra
Just write your order giving your credit card number. Do not send your card.

T
amonomommt.

You'll hardly
be able to

believe your
ears!

Can you
really get
sound -quality
like this for
less than £18?
Yes you can!
with the new
STER21

Personal shoppers and mail order price

£1795
Plus £1.50 P&P. son it BARCLAYCARD

Extended Cridt

Until now, richly satisfying sound has always cost a richly satisfying price.
But not any more! For an almost unbelievable £1795, you can have

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
Superstar . Carols from King's College
Chapel or the return of a Beatle ... every-

thing from a prettily fluting baroque organ
to the newest pop group at full throttle-

STEREO 21 does them all justice!
And have you ever seen a handsomer audio

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

(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 £1795 (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 giving your ears the treat
of a lifetime-AND Introducing your

envious friends to STEREO 21!

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.O. All enquiries stamped addressed envelope.
Goods not despatched outside U.K.

C

At\
Access

Was Ow ~IN
out &wonting
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R T 3-'1 F61 VISCOUNT III
a boost in the output.

VISCOUNT III now gives you an imposing 20 watts per channel-and the price quoted is actually
'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 III. We design it . . . we make it . . we sell it
direct to you-passing on all the economies that come from cutting out middle -men! That's
the only way you can get so much quality for so little money!
The unique VISCOUNT III amplifier, plus the Garrard SP25 Mk III deck, plus the magnificent
Duo Type III matched speakers (or Duo Type II 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 monoistereo, 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 heart -stopping timbre of Tom Jones at his most virile . . . the last lingering harmonics of
a solo performance by hleifetz or Menuhin . the pathos and the panache of Liza Minelli . .. the
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist-
hear every nuance with a fidelity that you have never experienced before!
Come and hear VISCOUNT III! If it's inconvenient to travel, buy by post in the confidence that
you wort be disappointed (and with a 24 -carat Money -Back Guarantee to give you extra
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type II Size approx. 17in x 101in x Rin. Drive unit 13in x Bin with parasitic tweeter Max. power
10 watts 8 ohms. Simulated Teak cabinet. 214.00 a pair. E2.20 p. 8 p. Duo Type III Size approx. 23fin x Minx 91in.
Drive unit 131in x Ellin with HF speaker Max. power 20 watts. 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet
232.00 a pair + E3.313 p. 8 p.

PRICES: SYSTEM 1
Viscount 191 R 102 amplifier E2420 + £1 p 8 p
2 Duo Type II speakers E1400 + E2 -20p 8 p
Garrard SP25 Mk. Ill with
MAG. cartidge plinth 8 cover E18.00 + £1 .75 p 8 p

total E5620

Available complete for only £4900 - £3 50 p. & p.

PRICES: SYSTEM 2
Viscount R 102 amplifier E2420 + £1 p 8 p
2 Duo Type III speakers E3200 + E330 p 8 p
Garrard SP25 Mk III with
MAG. cartddge plinth 8 cover E1800 + Et -75 p 8 p

total E74  20

Available complete for f65.00 A' £4 p. & 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 vehicles it covers the full medium
and long wave bands. It is permeability
tuned and sturdily constructed. Output 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 comains 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 444in deep.

Circuit diagram and comprehensive instructions 55p free with parts.
* Fully retractable and lockable car aerial ft 37 post paid.

CAR RADIO KIT £6.80 p. 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 build this push-button car
radio kit. It's simple-just follow the step-by-step Instructions.

STILL ONLY £49 COMPLETE

PE TAPE LINK
CONSTRUCTORS

Suitable 3 speed tape
deck, Ian heads. Caters
up to 5fins. spools. 240V
AC mains. Unused but
store soiled hence no
warranty.
£1 p. & p. £4  00

RELIANT Mk IV 03.50
*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.
12f x 6 x 3.} ins.
03.50 p. & p. 60p.

UNISOUND MODULES
ONLY £7.64 + 55p p. & p.
For the man who wants to 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 per channel into
8 ohms. Inputs: 120mV (for ceramic cart-
ridge). The heart of Unisound is high
efficiency I.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
Z.

the fabulous Stereo 21 and r.ft 90P. & sop
the Unisound Modules will all accept this unit. V
simply connect up. ALL PRICES INC. VAT

SEE OPPOSITE PAGE FOR ADDRESS DETAILS
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TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and electronics, or are
already engaged in the industry, ICS 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 Certificate in Technical Communication

Techniques
 C & G Radio Amateurs
 MPT General Certificate in Radio Telegraphy
 Audio, Radio and 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 expert tuition.
Transistor Portable available as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics

To: INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. No. 230U, Intertext House, Stewarts Road,
London SW8 4UJ or telephone 01-622 9911.
Please send me the ICS prospectus free and without
obligation.
(State Subject or Exam.)
Block Capitals Please
NAME

ADDRESS

OCCUPATION AGE

ICS your key to a brighter,
better future

Accredited bythe Council for the Accreditation of Correspondence Colleges. ,

L.
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 KITS'
The

0 'RING MODULATOR' I.C.

SG 3402N
L1.74 each
RONIC MENU

£1.00 each

ZIJ NOISE DIODE
43.5p each
mini D.I.L.

741's 32p each
while stocks last

4p stamp brings
latest lists

We stock a full range of pro-
fessional quality components as
specified for this exciting project.
ADD A TOUCH OF PRECISION TO
V.C.O's, ETC., BY INSTALLING 10
TURN POTS AND COUNTING DIALS.
10 turn pots by BOURNS. ri," dia.
0.25"o linearity. 0.02";, resolution
or better. 0 each.
10 turn indicating dial and knob
by AMPHENOL. 22mm dia. Resolu-
tion better than 0.1%. With
brake and zero backlash gearing.
0 each.
"AS FITTED" ITEMS ON OUR CUSTOM
BUILT INSTRUMENTS.
Full range of resistors, capacitors,
modular hardware and regulated
power supplies. Individual com-
ponent/module kits from date of
publication.

Attractive discounts on quantity purchases.

EATON AUDIO
.PNEOTS

HUNTINGDON PEI9 3JB

TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed
P.O. payable to Eaton Audio. Minimum order L2.
Where P. & P. charges are not shown please add 10p in the LI
to orders under L5. Orders over L5 will be sent free of P. & P.

\,.11 prices subject to V.A.T.

Cndis Ltd.
P.O. BOX 25, CANTERBURY, KENT
Red L.E.D. 30p; Green L.E.D. 75p (approx. 5mm diam.).
Minitron 7 -segment display, E1.50 OR complete with a
7447 decoder -driver L2.50
Integrated circuits in 8-14 pin D.I.L. packages
741 36p; 748 38p; 709 36p
HI -F1 Stereo pre -amps. TBA23I LI.43; CA3052 El.30
555 timer (microseconds to hours) 80p
Transistors
BC 182L 9p BC2I2L 1 1p BFY5I 19p
TIP29B SOp TIP3OB 60p TIP41A 70p
TIP42A 85p TIP35C E3 TIP36C 14
2N3055 4Sp 2N3053 22p BC107/8/9 8p
I N400 I 10 for 40p 1N4004 10 for SOp
Zeners 400 mw 5% full range 12p
Slide Switch DPDT lop P.C. Mounting Stereo
TO5 Heat Sinks 10 for Pots 100K Lin. 100K Log.

40p 10K Log. all at 35p
TO3 Heat Sinks 25p
Bridge Rectifiers
W005 50 P.I.V. IA
W02 200 P.I.V. IA
W04 400 P.I.V. IA
WO8 800 P.I.V. IA

Miniature Toggle
Switch

23p S.P.C.O. at 3Sp
25p Neon, panel mounting
27p amber, mains voltage
34p 15p

Test Equipment
Digital Frequency Meters/Counters
Multimecers-Please state requirements
Special Offer
Spend E4 and receive FREE a red L.E.D.

Please add 10% VAT to total cost
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YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then-now get the
fantastic ASTRAD 17 and SEE for yourself that the incredible
Russians have done it all NOW! It's the radio perfectionist's
dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your p radio seem like
a I set"! Complete with optional battery eliminator for
both battery and mains use! We're almost giving them away at
only 118.50-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value with
UM radios! 'Send quickly, from receipt of goods test on
mail order 7 day approval, refund if not delighted. Or
ca11. Volume controlled from a whisper to a roar that would
fill a hall! Much wider band d, for absolute "pin -
pant" station selection Plus "MAGIC EYE" tuning
lase! indicator for ultra perfect tuning sensitivity! Yes,
the Russians have surpassed themselves, proving again their
fantastic ability in the field of electronics and brilliantly reflecting
their advanced micro -circuitry techniques in the field of space-
ship and satellite communications. Yes, EVERY WAVEBAND
instantly at your fingertips including Standard Long, Medium,
Short end Ultra Short Waves to cover the f s of the
earth during 24 hoursa day including all normal transmissions.
VHF, FM/USW, AM:LW, MW, SW, gets, locally, local &
new stations not yet operational, and messages from all
over 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 anywhere-
runs economically on standard batteries (obtainable everywhere)
or direct through battery eliminator from 220/240V AC mains
supply. Internal ferrite rod aerial plus built-in "rotatable" tele-
scopic aerial extending to 39in approx. It's also a fabulous CAR
RADIO. Can also be used through extension amplifier,
tape recorder or public address system, SIZE I3in x 10in r
4tin overall approx. 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
come, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS
ultra sensitive earphone for personal listening. ONLY 118.50
(with mains/battery eliminator 1225 extra). BOX, POST, ETC.
45p. NO MORE TO PAY! 'BUT WAIT, for only 75p
you get the sensational "COMP UTERISED" WORLD TUNING
GUIDE (it enables you to time, pinpoint & get transmissions the
whole world over-even a child can do it in a flash-it even lets
you know when to tune into the U.K. when abroad. NO
GUESSING! NO MESSING!) PLUS Standard 'Ionglife' batteries
amid C ter 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 (Ws.

HOUSANDS of MILES REDUCED to INCHES?
1973 RUSSIAN RADIO TECHNOLOGY
H RINKS THE WORLD!*COMPUTERISECi?

T H)S'FAN TA S7I
xB,FRAABNDNw ASTRAD

a4

rlHN RTAiEiDIO&couNcoNs

Ats:
IS*

YES,24,9 lmiies
SHRU.NK TO ONMEx10.14h

inches approx?

TARNADNIZT:Ell8
WAVEBANDS:

STANDARD LONGand MEDIUM

e1L 5SHORT WAVEBANDS
fils. ULTRA SHORT WAVES

(11.H .E

4E18.5o
MAINS/BATTERY
ELIMINATOR -£2.25

POST
BOX

ETC.
45p

"MAGIC EVrtunin-g-5.
level indicator 111

IIII

' d

S.\

FIZ___ fgEAit
fabuloui mriokr
WORLD G IDE!
NO MORE GUES W K-
INSTANT DATA at our fingertips -
enables you to A Hto

transmissions the world over!

BUY
ONE FROM

use

CAVEL l3.03 NOW. T

was SOLID STATE
Nov

BATTERY/MAINS AC

Combined

VIE AMIFM
RADIO and
CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTEREMOTE
CONTROL MICROPHONE

This equipment's got

EVERYTHING!

..ER
RE

commE,.

RETAIL

CAR

PRICI L 43ETC

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 L44! WE OFFER AT ALMOST HALF PRICE!
Wonderful features: * 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! * Heavy duty built-in
speaker! * Earphone (for personal listening or' monitoring") and ion
w eaker sockets! * Remote control microphone! * 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-
credible station selection. Unique rotating Station Selector Dial-gets, locally,
local 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
Eta's more for a Car Radio or Car Cassette player /(LONE! L20.97, carr. etc., 43p.
Complete with simple instructions, remote control microphone with
On/off switch and microphone stand, WITH WRITTEN GUARANTEE.
Send quickly, test on mail order 7 day approval from receipt of goods, refund if
not delighted. Or call.
B ONUS OFFER: Batteries and Cassette Tape 2.11p extra if required.
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES

orllNEEYek g.41714Y
FeANDNFW AC/DC BATTERY/MAINS

eaggetteTAPE
RECORDER
&PLAYER
With remote

control

microphone.

WE COULD
CHARGE UP TO

C26'971
OUR

410.
POSTETC.

R1050

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY 1I0.95. Due toour cut price we
cannot name first-class makers-but rest assured you're getting one of the
B EST! Expensive "PIANO KEYBOARD" CONTROL PANEL (for latest
MASTER SWITCH control) 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 standard 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- d anywhere, indoors or out! Runs
on standard batteries AND 220/240V AC mains. Separate jacks for
remote control microphone, etc. Size 54 in 5in  2f in approx. Design can
vary slightly. With carry handle. WRITTEN GUARANTEE and full instruc-
tions. (Recommended selling price C26.97!) OUR PRICE ONLY 610.95, post,
e tc. 50p. NO MORE TO PAY! 'Send quickly, from receipt of goods 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.

reeler by post to Uxbridge Road address or call at either store.
Bargains galore at both stores.-(COMMERCIAL TRAVELLERS PLEASE

LPLIOTE: Merchandising office at Holborn Store.)

SHOPERTUNITIES LTD.
Dept. PE/NC/31, 164 U XBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI2 LAO. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.1. (Thurs.
7 p.m.) BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.
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MAPLIN ELECTRONIC SUPPLIES
1973 CATALOGUE
3rd 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.

EVERYTHING GUARANTEED BRAND NEW MARKED BY THE MANUFACTURER

*RETURN OF
POST

SERVICE

MAPLIN: Projected site of London's
third airport.

RESISTORS
Carbon film 5% from
I0 to !Mu. 10%
from 12M to 10M
E12 series, fW 1p;
4W I
Metal Oxide 2% 10
to !MD. E24 series
4W 4p.
Also I W, 24W, SW,
10/V types stocked.

7 SEGMENT
DISPLAY

Minitron 3015F
L1.98 each.

POTENTIOMETERS
Miniature carbon
track with kin.
spindles. 5k n , 10k 0,
25k (I. 50k 11, 100k 11,
250k U. 500k I M n
2M 0.
Log or lin (and Ikq
lin), 12p.
Log or lin with
switch 23p.
Dual gang less switch
38p.

P.E. SOUND SYNTHESISER
If this project seems expensive YOU HAVEN'T SEEN
OUR PRICES!
We shall be stocking all the parts for this exciting project,
from the special I.C.'s right down to the nuts, bolts and
spacers for mounting the Veroboards.
Send S.A.E. NOW for our detailed price lists.

YOU SIMPLY MUST SEE OUR PRICES!

8 pin D1L OP AMP
74IC 36p.
14 pin 74IC 45p.

McMURDO
Socket, RSB, Sip
Plug, RP8, 36p.
(As used in P.E.
Sound Synthesiser.)

Diodes IN914 4p.
0A91 6p. BAX 13 514.
IN4001 6p. 1N4002
64p. IN4003 7p.
1N4004 74p, 1N4005
8p. IN 4006 8}p.
1N4007 9p.

SEMI-
CONDUCTORS

We stock a large
range of transistors
and I.C.s, for details
please see our
catalogue. LOOK I
These popular de-
vices at amazingly
low prices. BCI07/8/
9 10p each. BC 147/8
10p. BC149 lip.
BCI69C 12.p. BFY5I
16p. T1543 2111p.2N706
10p. 2N2646 45p.
2N3055 49p. 2N3819
24p.

DIN PLUGS. 3 pin, 9p. 5 pin A (180"1,
5 pin B (240'), 10p each.

DIN SOCKETS. 3 pin, 5 pin A. 5 pin B.
7p each.
DIN LOUDSPEAKER. 2 pin plug, 8p.
Socket 6p.

JACK PLUGS standard 4in plastic
barrel, 13p. Stereo, 25p.
Bright metal barrel, 17p. Stereo, 29p.
JACK SOCKETS standard '-open type,
10p. Moulded 2 break, 13p. Moulded
stereo 3 break, 18p.

ROTARY SWITCHES
Adjustable stop. I pole 2-12 way,
2 pole 2-6 way, 3 pole 2-4 way, 4 pole
2-3 way. Only 24p each.

SPECIAL IC, for organ builders,
7 stage frequency divider in one 14 pin
DIL package, L2.63 or special price
for pack of 12, /..15.
Why not ask us to slip a data sheet in
with your catalogue.

NUDES!
Clothe those naked projects with our
superb instrument cases. We are sole
distributors of the

Centurion
range, designed for the professional
market, now available to you at
special low prices. S.A.E. please for
free illustrated leaflet.

HARDWARE
Wide range of nuts and bolts, plated
brass and nylon types plus solder tags,
shakeproof washers, etc.
SOLDER 10 metres of 22 gauge multi -
core, 20p.
1 ul t' g le' g3 sizes, 6 colours.

MISCELLANEOUS
LT700 Eagle sub -miniature 0/P trans-
former 1200/50 200mW max.. 35p.
Slide switch DPDT, 12p.
Miniature push to make non -locking
switch lip.
Silicon grease in special dispenser.
20m1, 313p.

SEE OUR CATALOGUE
for details of how you can
obtain LI worth of com-
ponents.

ABSOLUTELY FREE

V.A.T. Please add 10% V.A.T. to final total.
Orders and enquiries for catalogues to

MAPLIN ELECTRONIC SUPPLIES
P.O. Boo 3, Rayleigh, Essex SS6 SLR
Telephone: Rayleigh (037 42) 79033

Postage and packing FREE in U.K. But we have to ask you to send a
10p handling charge with order under 50p.

ADCOLA
AOGCILA 'INVADER' SOLDERING KIT

OOP I

OMBthe champions of
soldering equipment

H

19w 23w
/8 Bit 3/16 Bit

i 44

I2v 34Bit
112v "Bit

it

Please send me the following items

PRINT NAME

PRINT ADDRESS

b-4

A SOLDER REEL # KILO
B SOLDER REEL 3 OZ
C SOLDER PACK
D DE -SOLDERING BRAID

£1.40 0
£0.48 0
£0.07 0
£0.75 0

E L686 SOLDERING STATION £1.88
F L68 PROTECTIVE SHIELD £1.08
G INVADER SOLDERING KIT £4.39
H L706 INVADER £223
I L646 INVADER £2.42
J L1076 INVADER £2.48
K BL646 BATTERY MODEL £3.05

PE4 L BL1076 BATTERY MODEL £317
New Catalogue 0
All prices include 10% V.A.T. Please tick items required.

ADCOLA PRODUCTS LTD ADCOLA HOUSE GAUDEN ROAD LONDON. SW4 6LH
VAT REGD No 235 6153 72 REGD No .142762

0
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Visit your Heathkit Centres
LONDON showroom
233 Tottenham Court Road
Tel 636 7349

GLOUCESTER showroom & factory
Bristol Road, Gloucester
Tei 0452 29451

HEATHKIT
Electronic kit
Catalogue

SAVE ON OVER 130 KITS
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!

Please send me a FREE Heathkit catalogue

Nome

Heath (Gloucester) Limited, Dept PE/10/73

L--
Schlumberger Gloucester GL2 6EE. Telephone 0452 29451

HEATH
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G.W.S11111TH5CIERamoliD
AUDIOTRONIC MODEL ATEA
Top value 1,000 o.p.v.
pocket multimeter.
Ranges : 0/10/50/2501
1,000V. A.C. and D.C.
D.C. Current 0-1mA/
100mA.
Reeistance: 01150 K ohms.
Decibels: -10 to +22dB.
Size: 90 x 60 x 28mm.
Complete with test leads.
5240. Poet 15p.

LT 601 MULTI -
METER
New style 20,000
O.P.V. pocket
multimeter. 5/23/
50/250 / 300 / 2,500V
d.c. 10/50/100/500/
1,000V a.c. 50/AA/
250A. 6K/6 meg ohms. -20 to +22dB.
13.76. Post 20p.

MODEL TH-12
20,000 O.P.V. Overload pro-
tection. Slide sw itch selector.
0/0 25/2 3/10/ 50 / 250/ 1,000V
d.c. 0/10/50/230/1,000V cc.
0/50µA/25/230mA d.c. 0/3K/
3011/300K /3 meg. -20 to
+50dB.
14.97. Pout 15p.

RUSSIAN 92 RANGE MULTIMETER
Model 1'437 10,000 O.P.V.
A first class versatile in -
instrument manufactured in
l'.S.8.R. to the highest
standards. Ranges: 25/10/
50/250/500/1,000V d.c. 2-3/
10/50/250/500/1,000V a.c.
D.c. current 100wA/1/10/
100mA / I A. Resistance
300 ohine/3/30/300K /3m 0 
Complete with batted..
test leads, instructions and
sturdy steel carrying case.
OUR PRICE 1947. Post 25p.

MODEL PL4116
2060/v d.c. Skil /V
a.c. Mirror scale.
0.6/3/12/30 / 120 /6005'
d.c. 3/30/120/600V
a.c. 50/600/IA/60/
600mA. 10/100K/
1 Meg/10 Meg 11 .
-20 to +46dB. 1647. Post 12p.

MODEL 600 80,000 O.P.V.
with overload protection
minor scale 0/0.5/'25/220/25/
100/250/500/1,000V d.c.
0/25/10 /25/100/250/500/
1,000V cc. 0/30µA/5/30/
500mA. 12 amp. d.c.
0/60/K/6 Meg./80 Megg.
1945. Post paid.
Leather case 21-75.

04812 MULTIMETER
Extremely sturdy instrument
for general electrical use
667 O.P.V.
0/0-3/1.5/7.5/30/60/150/300/
600/900V .1.c. and 75mV.
0/0-3/I 5/7.5/30/60/150/300/
600/900V a.c.
0/3000A/1 -5/6/15/60/150
600MA/1.5/6 amp. d.c.
0/15/15/60/150/600MA/
1.5/6 amp. a.c. 0/200 0 /3k/30k O. Accuracy
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying case, leads and
instructions. 19.60. Post 25p.

1110X1 MODEL 700E
100,000 O.P.V. Overload
protection. Mirror scale.
0-3/0-6/ I-2/1-5/8/6/12/30/60/
120/300/600/1,200V d.c.
1.5/3/6/12/30/60/150/300/
600/1,200V a.c.
15/30µA/3/6/30/60/150/300mA
6/12 amp. d.c. 2K/200K/
2 Meg/20 Meg ohm -20 to
+63dB. 0340. Post 20p.

MODEL C-7020 EN
Giant gin mirror scale. tr'''---....."....
20,000 O.P.V.

/50/250/1,000/5,000V six.
0/50µA/1/10/100/500mA/ -

1,000/5,000V d.c. 0/2-3/10

10 amp. d.c. 0/2K/200K I

0/0.25/1/2-5/10/50/250/

20 meg.
-20 to +50dB.
11846. Poet 35p.

ALL PRICES ARE
SUBJECT TO 10' VAT

870 WTR MULTIMETER
Features a.c. current
ranges. 20,000 O.P.V.
0/0 5/2 5/10 / 50 / 250 / 500 /

1,000V d.c.
0/25/10/50/250/500/ 1.000V

0/50µA/1/10 / 100mA / 1 / 10
amp. d.c.

0/100mA/1/10 amp. a.c.
0 / 5K /50K /500K / 5MEG 50MEG.
- 20 4-62dB. 115. Poet 25p.

TEX LAB TESTER
100,000 O.P.V.
61In scale buzzer
short circuit check.
Sensitivity'. 100,000
OPV d.c. 5/Volt cc.
D.c. volts: Oh, 2.5.
10, 50, 250, 1,000V.
A c. volts: 3, 10.
50, 230, 500, 1,000V. D.c. current: 10,
100µA, 10, 100, 500mA, 2.3, 10A. Resistance:
1K, 10K, 100K, 10 meg. 100 meg. Decibele:
- 10 to +49dB. Plastic case with carrying
handle, size 71in x 6;in x 31in 21849.
P. & P. 25p.

Model S-100TR MULTIMETER /TRANSISTOR
TESTER. 100,000 O.P.V.
mirror scale/overload protec-
tion. 0/0 P2/0-6/3/12/30/120/
000V d.c. 0/6/30/120/600V cc.
0 / 12 / 600/AA / 12 / 300mA / 12
atop. d.c. 0/10 K/1 MEG/100
MEG. -20 to +50dB. 0.01-2
MFD. Transistor tester
measure,' Alpha, beta and
Ico. Complete with batteries,
instructions and leads.
11840. Post 25p.

LB3 TRANSISTOR TESTER

Tests ICO and Ii.
Prip/ripo. Operates from
9V battery. Complete
with all instructions, etc.
1246. Poet 20p.

LB4 TRANSISTOR TESTER
Tests PNP or NPN transistors,
Audio indication. Operates
on two 1.5V batteries.
Complete with all instructions,
etc.
1440. Post 20p.

MODEL 449A IN
CIRCUIT TRANSIS-
TOR TESTER
Checks true a.c beta
in/out. Checks Icbo.
Checks diodes inlout.
Checks SCR, etc.
Beta HI 10-500 LO
2-50 Ibco 0.5000µA.
220/240V cc. operation. 51740. Poet 25p.

XAMODEN HM -460 TRANSISTOR TESTER
High quality instrument
to teat Reverse Leak
current and D.C. current. Lawsc-
Amplification (actor of
NPR, PNP, transistors,
diodes, SCR's, etc. 4' x
41' clear scale meter.
Operates from internal
batteries. Complete with
Instructions, leads and
carrying handle. 91.540.
Poet 30p.

17146 VALVE VOLTMETER
28 ranges. D.c. volts
1.5-1,500V cc. volts
1.5-1,500V. Resistance
up to 1,000 megohms.
200/240V r cc. opera-
tion. Complete with
probe and instructions.
11740. Post 30p.
Additional probes avail-
able: R.F. 12.12; H.V.
11240.

XAMODEN 72.200
MULTITESTER
High eeneiticity 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 /6AzA / 1.2mA I 120mA /
600mA / 12A d.c. 0/12A
a.c. -20 to +63dB. 0/
2k0 /200k0 /2M0/200
MO. 11646. Post 30p.

MODEL U4111 SUB -STANDARD
MULTI -RANGE VOLT AMMETER

Sensitivity 330 ohms/
Volt cc. and d.c. Accur-
acy 05% d.c. 1% cc.
Scale length 165mm.
0/300/750µA/1.5/3/7-5/
13/30/75/150/300/
750mA/1-5/3/7.5 amp.
d.c. 0/3/7.5/15/30/75/150/
300/750mA /1.5 / 3 / 7.5
amp. cc. 0/75/150/300/
750mV/1.5/3/7.5.15.30/
7o/150/300/750V d.c. 0/
750mV/1.5/3/7-5/15/30/
75/150/300/750V cc.
Automatic cut out. Supplied complete
test leads, manual and test certi
149. Post 50p.

with
neaten.

KAMODEN 1DY720E
F.E.T. V.O.E.
Input impedance 10E0.
Ranges: 0/0.25/1/25/10/50/
250/1,000V d.c. 0/2-5/10/50/
250/1,000V a.c. 0/25µA/2-5/
23/250MA d.c. -20 to
+62413. 0/5k/30k/500k/
5M 0 /500M 0. 11445.
Post 30p.

TE-40 HIGH SENSITIVITY A.C.
VOLTMETER
10 meg. input 10 ranges:
01/003/.1/.3/1/ 3 /10 / 30/ 100/
300V. R.31.13. 4cpa1-2 Mc/e.
Decibels -40 to +50dB
Supplied brand new complete
with leads and instruction..
Operation 230V. a.c. 111740.
Carr. 25p.

TEE MODEL 117 P.E.T. ELECTRONIC
VOLTMETER
Battery -operated, 11
meg Input. 26 ranges.
Large 4f in mirror scale.
Size 5 lin x 4I in x 2f in.
D.c. volts 0.3-1,200V.
A., volts 3-300V R.M.S.
80-800V P -P. D.c.
Current 0.12-12MA. Re-
sistance up to 2,000M ohm. Decibels -20 to
+51dB. Complete with leads/instructions.
21740. P. & P. 20p.

cl

MODEL L-55 PET
V.O.M.

Input impedance 10
meg ohms. 0/0.3/1-2/6/
30/120/600V d.c. 0/3/12/
60/120/600V cc. 0/120/zA
/120mA d.c. 0/111 /100K/
10 meg/100 meg ohms.
41547. Post 25p.

KAMODEN HID -600
SISTANCE TESTER
Range 0-1,000
Megolime, 600 Volt.
Battery operated.
Wide range clear
meter 41' X 4'.
Complete with de
luxe carrying case,
batteries, Instructions.
119-95. Post 30p.

INSULATION RE-

MODEL TE15 GRID DIP
METER
Traneistorised. Operates
as Grid Dip, Oscillator,
Absorption Wave Meter
and Oscillating Detector.
Frequency range 440kHz-
280MHz in 6 coils. 500/aA
meter. 9V battery opera-
tion. Size 180mm X 80mm
X 40mm.

51240. Post 20p.

TO -8 PORTABLE OSC OPE

Bin tube, Y amp. Sensitivity
0 -IV p-p/CM. Bandwidth
1.3cps-1.3MHz. Input
imp. 2 meg 11 25pF X amp.
sensitivity 0.9V. p-p/CM.
Bandwidth 1-5cps-800kfla
Input imp. 2 meg () 20pF.
Time base. 5 ranges 10cpe-
300kHz. Synchronisation.
Internal/external. Illuminated s e 140mm
X 213mm x 330mm. Weight 1511b. 220/
240V a.c. Supplied brand new with hand-
book. 16240. Carr. 50p.

C1-6 PULSE OSCILLO-
SCOPE
For display of pulsed and
periodic waveforms in
electronic circuituVERT.
AMP. Bandwidth 10MHz.
Sensitivity at 100kHz
V R1d/l/mm. 0.1-25:
HOR. AMP. Bandwidth
500kI1z. Sensitivity at
100kHz, V RMEI/mm.
0-3-25: Pre-set triggered sweep 1-3,0001rsec.:
tree running 20-200,00011z in nine ranges.
Calibrator pipe. 220mm X 360mm x
430mm, 115-230V cc. operation.
559. Carr. paid.

RUSSIAN C1-111 DOUBLE BEAM
OSCILLOSCOPE

5MIlz Paw Band. Sep-
arate Y1 and Y2
ampliders. Rectangular
bin X 4in C.R.T.
briefed triggered sweep
from 0.2µ/sec to 100
milli -sec per cm. Free
running time baste 50
Hz-1MHz. Built-in
time base calibrator and
amplitude calibrator.
Supplied complete with
all accessories and instruction
587. C.11,0. paid.

manual.

TE-20D RP SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120 kHz -500 MHz on
6 bands. Directly cali-
brated. Variable R.F. at-
tenuator audio output,
Xtal socket for ealibratlon.
920/240V a.c. Brand new
with instruction.. 5.1740.
Carr. 37p. Size 140mm x
215mm x 170mm.

T1122 SINE SQUARE WAVE AUDIO
GENERATORS
Sine: 20c/a to
200 kc/s on 4

bands. Square:
20c/s to SO kc/e.
Output imped-
ance 5,000 ohms.
200/250V cc.
Supplied brand
new and guaran-
teed with instruc-
tion manual and leads. 11740. Carr. 37f p.

ARP -1100 AF/RP
S IGNAL GENERATOR
All transistorised, com
pact, fully portable. AF
eine wave 18 Hz to 220
KHz. AF square wave
18 Hz to 100 KHz. Out-
put sine/square 10v.
P -P. RF 100 KHz to
200 MHz. Output Iv.
maximum. Operation
220/240v. AC. Complete
with instructions and
leads. 12946. Post 50p.

MODEL AT201
DECADE
ATTENUATOR
Frequency range
0-200kHz.
Attenuator0-111dB,
0.1dB step.
Impedance 600
ohms. Max. Input power 30dBm.
Size 180mm x 90mm x 55mm.
11240. Post 37p.

BELCO AP -SA SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 18.200.000 Hz.
Square 18-50,000
Hz. Output max.
+10dB (10 K ohms)
Operation internal
batteries. Attrac-
tive 2 -tone case
751n x 5in x 2in.
Price 51740. Carr.
17p.

AUTO TRANSFORMERS
0/115/230V. Step up or step down. Fully
shrouded.

80W 6245
150W 113.00
300W 1440
500W 1640

1000W 1845
1500W 211.25
2250W 519410
5000W 14040

P. & P. 18p
P. & P. 18p
P. & P. 23p
P. & P. 33p
P. & P. 38p
P. & P. 43p
P. & P. 50p
P. & P. SI

MCA.220 AUTOMATIC
VOLTAGE
S TABILISER

Input 88-125V cc. or
176-250V a.c. Output 120V
cc. or 240V co. 200VA
rating. 11147. Post 50p.
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RION QUALITY
CONSTRUCTION KITS
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AIN MOW Tom 1pht &mom/moot cannot(4.00
AT56 1.3005I Tom loslo dommorlommt control 0.70
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ATS6 Potchodolg tmlo control 3 Moon& C14.58
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ItlF32 INIum FM moo unti . C24.12
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14,011 Nepal orroltImr AM/FM
G01

lamg I. A0 III PI1..T27P

0500 Stereo 9.x+19amp for memthAF31
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NTIO Porno moody 100m/a 9V Pee. 12V ono. 0.15
NTS00 Mlosatortal stolgItted Noel MINN

2..30 Volt. 2 2 Amp . . 02811
N1306 Tzst,motcwertor 12115V ACR2Dtto6V..

NT310 Pomo supply NOV AC to 2. I8V DC

111315 Porn' Ars7.1:01X 2009 AC mt. 8-16V 0"4.5e

"YAMABISHI" VARIABLE
VOLTAGE TRANSFORMERS

Excellent quality at low cost. All modele-
Input 230v. 50/60 c/s. Variable output
0-260v.

MODEL S-260
GENERAL
PURPOSE
BENCH

MOUNTING
1 amp. £7.00

2.5 amp. 18.05
5 amp. 111.75
8 amp. 11390

10 amp. 12350
12 amp. £3360
20 amp. 149.00

15300
40 amp 18350

MODEL
S -260B

Panel mounting
1 amp .... £700

2'5 amp .... /305
Carriage and
Packing Extra

RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V d.c. up
to 1 amp. Dual scale meter to monitor

voltage and current.
Input 220/240V a.c.
Size 185 x 85 x
105mm. 118.97.
Poet 25p.

P5.200 REGULATED P.B.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. Elise Thin. x 511in. x
3Iin. 119.95. Post 25p.

P8.10008 REGULATED
POWER SUPPLY
Solid state. Output 6, 9
or 12V d.c. up to 3
amps. Meter to monitor
current. Input 220/240V
ac. Size 4in. x 301n. x
6iin. 11147. Post 25p.

2.30V/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 REA
CW. 50p each, Post 12p.

POWER RHEOSTATS

High quality ceramic construc-
tion. Windings embedded in
vitreous enamel. Heavy duty
brush wiper. Continuous rat-
ing. Wide range available
ex -stock. Single hole fixing,
/in dia. shafts. Bulk quanti-

ties available.

25 WATT. 10/25/50/100/260/500/1000 ohms.
990. P. P. 10p.

50 WATT. 10/25/50/100/250/500/1000/2500
or 5000 ohms. 6145. P. & P. 10p.

100 WATT. 1.5/10/25/50/100/260/000/1000 or
2600 ohms. 21.95. P. A P. 16p.

NEW] CLEAR PLASTIC PANEL METERS
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL AUTHORITIES, ETC.

Over 200 ranges in stock -other ranges to order. Quantity discounts available.
Send for fully illustrated brochure.

TYPE SW.100 100mm x 80mm Fronts
50µA 14.15
50-0-50µA 23.95
100µ,A 1396
100.0-100µA £890
500p.A 23.70
ImA 13:60
20V d.c. . 13.80
50V d.c. 03.80 5 amp d.c... 13.60
300V d.c. . . 13.60 300V a.c. . 23.70 '
1 amp. d.c. 18.60 VU Meter . $40 SODA

130-0-50µA 044:4150

100µA £4.25
Type 8D.880 82.5mm x 110mm Fronts 100.0.100isA £4.05

50mA £3.90
£40610mA £8.10

p1,83.- 1100

500
00 04A- 500 r.4 A . 13.90

500mA £8.10 lmA f2.90
I amp. g8.10 1-0-1mA .... 13.90
5 1390am. 23.10 5mA

SODA 18.40 5V d.c.
£8.10 10mA £3.90
£8.10

10 amp.p

50-0.60µA ... 13.40 10V d.c. .. 18.10
100µA 13.36 20V d.c. .... 1310
100.0-100µA 13.36 50V d.c. .... 1310 TIT° MIL52P.
200p.A.... . 1E30 300V d.c. ... 1340 50µA
500µA £3.16 15V a.c. . 13-30 50-0-50µA .

ltnA 13.10 300V a.c. 88.80 100µA
5mA /310 VU Meter .. 13.50 100.0-100µA .

500/AA
ImA

Type SD.640 68.5mm x 85mm Fronts 5mA

50-0-50µA ... 1305 1

92.90 5100.mAA

2240
50µA 500mA

100µA 18.00 5 amp. 1240 100mA

200µA00 5V d.c. 12.90 1 amp.
£2.90 500mA

200
100-0-100µA 1800 10 amp.

500nA /2.95 20V d.c. 1240 5 amp.
1mA 1390 50V d.c. 1290
5mA
10mA

/390 300V d.c. £2.90

LOA £2.0050
£2.90 15V a.c.

100mA
£2.90 300V a.c. 18.00 Type MR.65P. 31in. x
1390 VU Meter .. 13.15

Type MR.85P. 4fin. x Olin. Fronts Trod BIUME. 1 21/82in. square Front..

50mA 13.90
100mA /3.90
500mA 1390
1 amp £3.90
3 amp 1390
15 amp. 13.90
30 amp. 13.95
20V d.c. 1390
50N d.c.
150V d.c. 33.90 SODA
300V d 96.90 50.0 -SODA ...
15V a.c. £395 100pA
300V a.c, £205 100-0-100µA

Meter 1mA. 1390 200AA
VU Meter ... £4.55 500µA
1 amp. a.c. . £3.00 500-0.300µA
5 amp. a.c.' 1390 IrnA
10 amp. a.c. 13.90 1.0-1mA
20 amp. a.c. 1E90 2mA
30 anip. a.c. 1840 5mA

10mA
20mA

2Iin. square Fronts.
18.50
£3.05
13.00
1245
2E65
£240
£240
£240
£2.50
£2.50
£2.60
£E50
£240

Type 8D.460 48mm x 59.5mm Fronts
50µA 1240 1 amp 1240
50-0-50p.A ... £2.80 5 amp. 22-60
100µA 1375 10 amp. 1240
100.0-100µA . 12.75 5V d.c. 12410
200µA 1370 10V d.c. 1240
.500p.A 1245 20V d.c. 1240
1mA /230 50P d.c. £240
5mA 12"60 300V d.c. 924010mA 02.80
50mA 12.60 15V a.c. .. 12-70
100mA 1360 300V a.c. ... 12-70
500mA 42.60 VU Meter ... 12.90

" SEW "
EDGEWISE METERS

Type PE.70. 3 17 Um. x 1 15/82Iu. x
gfin. deep.

500µA
1mA
300V a.c. .

VII Meter .

50µA
50-0.50µA 211-60
100µA 1840
100-0-100p.A 13.00
200uA 1340

SODA 13.70
50 -0 -SODA 1315
1.00µA £3.16
100.0-100µA 13.10
200µA £3.05
500µA £2.75
500-0500µA 1360
lmA 1240
5mA 1360
10mA £2.60
30mA £2.60
100mA £2.80
500mA £2.60
1 amp. £2.60
5 amp. 02.80
10 amp. /2.80
15 amp. £2.60
20 amp £2.60
30 amp. £2.80
50 amp. £2.90
5V d.c. 12.60

. .

20V d.c. 7360
50V d.c. 12-50
300V d.c. 12.50
15V a.c. 1240
300V a.c. 12-60
8 Meter ltnA. 12-60
VU Meter ... 13.60
1 amp. a.c. . 12.50
3 amp. a.c. 12.50
10 amp. a.c. £2.80
20 amp. a.c. 12.50
30 amp. a.c. 12-50

1355
1240
1245
12.40
1E25
22.25
12-25
1E25
12-25
1245
/En
1E25
12.25

50mA 12.25
100mA 02.2S
150mA 1E25

200mA 12.28
300mA /32.5
500mA 1325
750mA /2.25
1 amp. 12.26
2 amp. 02.25
5 amp. L225
10 amp 92.25
3V d.c. 02.25
10V d.c. 02.25

02.25
20y d.c. 12.25

12.25
100V d.c. £326
150V d.c. 12.26
300V d.c. 1225
500V d.c. /326
750V d.c. 12.26
15V a.c. 12.85

1380
150V a.c. . 12.30
300V a.c. 12.30
500V a.c. 12.30
B Meter hnA. 1.2.30
VU Meter 12.65

Type MR.46P. Bin. square Fronts.
SODA 22-70 5 amp. £2.40
50-0-50µA 1245 10V d.c. . 12.40
100µA 12.60 '20V d.c. 02.40
100-0-100pA 1240 50V d.c. 1340
200µA 1240 300V d.c. 1340
500pA 12.46 13V d.c. £2.40
500.0-50011A 1240 300V d.c. . . 1340
1mA 42.40 0 Meter linA. 12.50
5mA 12-40 VU Meter ... 12.70
10mA ... 12.40 1 amp. a.c. . 12.40
50mA 12.40 5 amp. a.c. . 12.40
100mA ... 12.40 10 amp. a.c. £2.40

Olin. Fronts 500mA 12-40 20 amp. a.c. I2.40
10V d.c. 42.60 I au:P 1240 30 amp. a.c. 12.40
20V d.c. 12.60
50V d.c. 12.60
150V d.c. 02-110 " SEW " BAKELITE300V d.c. LEBO
15V a.c. /240 PANEL METERS
50V a.c. 1280nov 12.80 Type MR.65. 3Iin. square Fronts.

I amp. 1240
amp. 1240

IS amp. 1240
30 amp. 4360
60 amp. 1360
5V d.c. 12.60
10V d.c. 12.60
20V d.c. 12.60
50V d.c. . 21.60
150V d.c. /2.60
300V d.c. 12.60
50mV d.c. 12.90
100mV d.c. 12.90
30N a.c.
50V a.c. /2.65
150V a.c. £2.65
300V a.c. 12.65
500mA a.c. . 02430
I amp. a.c. 02.60
5 amp. a.c. . 12.60
10 amp. a.c. 22.80
20 amp. a.c. 12.60
30 amp. a.c. 12.60
50 amp. a.c. 02.60
VU Meter 11365

300V a.c. 22.80
500V a.c. ... 1240
8 Meter lmA. 12.85
VU Meter .. 13.70
50mA a.c. 1240
100mA a.c. . 12.60
200mA a.c. . 02-60
.500mA a.c. . 1240
1 amp. a.c. . 12.60
5 amp. a.c. . LI.60
10 amp. a.c. 1240
20 amp. a.c. 1240
30 amp. a.c. 12-60

"SEW" EDUCATIONAL
METERS

Type ED.107. Sias
overall 100mm x 90mm
x 108mm.
A new range of high
quality moving coil
Instruments Ideal
for school experi-
ments and other

18-20 bench applications.
31n. mirror scale. The

13'20 otter movement is easily accessible to
13.25 demonstrate internal working. .Available

86 in the following ranges:
SODA £8.90 10V d.c. 15-95
100p.A 08.40 20V d.c. . 1545

*MOVING IRON- 50-0-50µA 16.40 50V d.c. _ . 1545
ltnA 15.95 300V d.c. - . /5.95

ALL OTHERS MOVING COIL :-0-1mA 8888
IA d.c. £5.95

Please add postage 55 d.c. L595

25µA 14-60
30µA 18.55
50-0-50µA . 13.05
100µA 13-00
100.0-100µA 13.00
500NA 9240
500-0-500p.A 02.60
1mA 1240
1-0-1mA 1240
5mA 1240
lOrnA 1240
50mA 1240
100mA 12.130
500mA 1240

Type 8-80 80mm square Fronts
50µA £3.50
50.0-50pA 0.340
100µA 13.40
100-0-100pA £3.30
5000A 13.05
1mA £11.00
20V d.c. 23.00
50V d.c. .. 13.00

Dual range 300V d.c. 03.00
500mA/3A d.c. 17.00 1 amp. d.c. £3.00
5V/50V d.c. . 17.00 5 amp. d.c. 1300 VU Meter .. 18.70

300V a.c. 18.00

240 Wide Angle Ima Meters
51W1-6 60mm square 18.97
5IWI-8 ElOinni square 14.97

Post extra

230 VOLT A.C.
50 CYCLES
RELAYS

Brand new. 3 nets of
changeover contacts at
5 amp. rating. 40p each.
Poet 10p (100 lots £301
Quantities available.

HAND HELD 2 -WAY
WALKIE TALKIES

Battery operation. Volume and squelch controls.
Call button and press to talk button. Telescopic
aerial. Complete carrying cases.

10010W

£24.95 t_aloe: 50p.

2 channel 300mW

E5250 Poet 699.

3 channel 1W.

171'25 I:ttoop.
(Note: Licence required for operation in U.K.)

Send S.A.E. for new 8 -page
list of Semiconductors

and Valves

ALL PRICES ARE
EXCLUSIVE OF

10% V.A.T.

51 ALSO SEE
FOLLOWING PAGES
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G.W.S111111INISCO(munolli
UNR 30 RECEIVER

4 Bands covering 350kHz-30MHz.
BFO Builtin Speaker 220/240V
a.c. Brand new with instructions.

PRICE Xr 37
OUR .0

a)
15.7c Carr.

p

UR-1A RECEIVER

4 Bands covering 5311k11,30MHz.
FET, 8 Meter. Variable 11E0 for
8811. Built-in Speak,. Band -
spread. Sensiti,ty Coil . 220/
240V ac. or 12V d.c. 121 x Alin
X 7in. Brand IleW with instructions.
OUR
PRICE £2500 37pCarr.

SKYWOOD CX203
RECEIVER

0 (!) 0 0
Solid state.5 bands covering 200-
420kHz and 0.33 to 30MHz.
Illuminated slide role dial.
Bandspreati. Aerial tuning. IWO,
AVC, ANL, -5" meter. AM/CW/
SS B. Integrated speaker and
phone socket, 220/240V a.c. or
12V d.c. Size 323 x 266 x 13001(11.
Complete with instructions and
circuit
OUR Carr.
PRICE £32.50 50p

LAFAYETTE HA -000
RECEIVER

-mix.- -maw

General coverage 130.400k Hz,
350kHz30MHz. FET front end,
2 mech. filters, product detector.
variable 11E0. /mime limiter,
Meter Bandspread. RE I lain.
15in x in x 81in. 1/4 lb. 220/
240V a.c. or I2V d.c. Brand new
with instructions.

OUR
PRICE £50.00 50pCa".

TRIO 9R59DS
RECEIVER

I rn 61

4 bas ds covering 330kHz30MIlz
continuous and electrical band -
spread on 10, 13, 20, 40 and 90
metres. 8 valve plus 7 diode
circuit. 4/8 ohm output and phone
lack. 88 B-CW. ANL. Variable
BFO. S meter. Sep. bandspread
dial. IF frequency 443kHz audio
output I.3W. Variable RE and
AF gain controls 115/230V a.c.
Size: 71n X 13M x 10in with
Instruction manual.
OUR

£49.50 Carr.PRICE Paid
FULL RANGE OF TRIO STOCKED

113 ALSO SEE
PREVIOUS PAGES

EMI LOUDSPEAKERS
Model 350. 13in x
Sin with single tweeter
/crossover. 20-20,000
Hz. 13W RMS. Avail-
able 8 or 15 ohms.
5745 each. P. & P.
37p.
Model 450. 13in X
Bin with twin tweeters/
crossover. 33.13,000
Hz. 8W RMS.

Available 8 or 15 ohms.
68 52 each. P. & P. 25p.

SPECIAL OFFER!
STEREO

SPEAKERS
Matched pair
of bookshelf
speakers. De
luxe teak
veneered fin-
ish. Size 141
in x Sin x 71
n. /1 ohms. OW
RMS 16W
peak. Cono
plete with
DIN lead.

PR CE £12.95
Carr.
50p

HA -10 STEREO HEAD-
PHONE AMPLIFIER

All silicon
transistor
amplifier op-
erates from
magnetic,
ceramic or
tuner inputs

with twin stereo headphone ma-
ids and separate volume con-

trols for each channel. Operates
from 9V battery. Inputs 5M1'/
100MU. Output 50M W.

OUR JD 6.97 P. P.
PRICE Xs 20p

MP7 MIXER
PREAMPLIFIER

micro-
phone in-

uts each
with in-

dividualgain
controls enabling complete mixing
facilities. Battery operated.
91iii x 3iii x 3iii, Inputs Mics:
:1 x 3111V 30K; 2 x 3nly 600 ohm.
Phono nieg. 4111V 50K. Phono
ceramic 100mt I !neg. Output
230inV 100K.

OUR £8.97P. P.
PRICE 20p

1021 STEREO
LISTENING STATION

For balanc-
ing and
gain selec-
tion of loud-
spks. with
additional
facility for
stereo head-

phone switching. 2 gain controls,
speaker on -off slide switch, stereo
headphone sockets fiin x 41n x
21iii.

OUR
PRICE £2.25 20p

EA.41 REVERBERATION
AMPLIFIER

Self contained, transistorised,
battery operated. Simply plug
In microphone, guitar. etc., and
output into your amplifier. Volume
control, depth of reverberation
control. Beautiful walnut cabinet,
71in x 3in x Olin.

PR CE£7.50 PIttpP

....A.U,D1110TROmc G1EQUIPMENTRANGEIO wavebands
AL.D660 STEREO DOLBY 'IT NOISE
CASSETTE DECK REDUCTION UNITS

A beauti-
fully styled
4 track
stereo deck
with au

tatand
ing specifi-

a t i on
offered at a
remarkably low price. Incorporates
a host of features including switch -
able noise filter, normal/chrome
tape selector, twin VI' meter,
slider record/playback level con
trots, front panel headphone
socket, recording indicator lamp,
phono/ Din line input sockets,

mike input sockets, etc.,
etc. Frequency response 100 -
8kH 1100-12k Hz Cr02). S/N
- 434 B. Crosstalk -45,1B.
Separation -33,18. Noise limiter
-Sub at I °kHz. Complete with
phone connecting leads.
OUR

£3910Carr.PRICE Ins.50p

AHP8A 8 TRACK
STEREO TAPE PLAYER
Incorporates
built in ampli-
fiers giving 21
+ 21W r.m.s.
output. Push-
button track
selector, illu-
minated track indicators, slider
ctntrols for volume, balance and
for Attractive cabinet with
black and silver trim. Output
impedance ohms. 2/10/240v a.c.
OUR
PRICE

P. & P.

Reduce tape hi. by 3dB at
600Hz, 6,113 at 1200Hz and 10dB
for all frequencies above 3000Hz.
Size 16:in X X 3iin. ac.
00/230V2.

PROCESS TWO
For use with cassette and tape
recorders. Ereq, rex. 30H z-
20kHz-2tIB. Off tape monitoring.
Switchable multiplex filter. Two
Dolby calibration meters. S/N
better than 70111.
Supplied with tent cassette or
tape as required.
OUR

3450 PAPP.PRICE

PROCESS FOUR
For use with semi professional tape
recorders. Freq. res. 30Hz-
20kHz ± 2dB. 9/N better than
70,IB. Full source tape monitoring.
Record/Replay metering. Switch -
able multiplex filter. Supplied
with test tape.
OUR £50.00 P."50p

ACR14 BATTERY MAINS
CASSETTE RECORDER

1 7.255,.... Portable twin
V.A.T. track 1110.ccc

recorder with
AHP8D 8 TRACK automatic

recording level
STEREO TAPE DECK control. Bildt

Can be used in speaker.
with most hi-fi
amplifiers.
Push button
track selector
and il imilinated
track indicators. Attractive
cabinet with black and silver trim.
Output level 750inV. 220/240V a.c.
OUR 211 .95 P. & P.
PRICE 60P, Pins

V.A.T.

STEREO HEADPHONES
LSH20. Individual
volume .controls.
Stereo mono switch.
S ohms 40-
19,000Hz.
E350 P. & P. 30p
1.51.130. Open back
type. Individual
tone and volume
controls. 8 ohms.
30-20,000Hz.
E550 P. & P. 300
LS H40. Two way
speaker system.
Individual volume
controls. 8 ohms.
20-20,000Hz.
/615 P. & P. 311p
LESH60. 310 speaker
units. 8 ohms.
20-20,000Hz. Com-
plete with zipped
carrying case.
E850 P. & P. 30p
LQH400. 4 -channel
dynamic head-
phones. Each ear-
piece has 4 drive
units. 4-32 ohms.
20-20,000Hz.
E995 P. & P. 80P
L81150. Electro-
static with self
power ener giser
and control milt
with headphone
speaker selector.
4-32 ohms. 20-
24,000 Hz.
115-95 P. &PARR)

Earpiece
socket. Input
for radio or
record player.
East forward and rewind. Output
500mW 220/240V a.c. or 6V d.c.
operation. Complete s ith remote
control microphone, mains lead,
earpiece and batteries.
OURPRICE

S1 0 '50'.5106pP.

AR1000 Sportsman
AM/FM Portable

covering A.M.:
1)35 - 1063kHz:F.M.88
108MHz: A.I.R :
109 - 135MHz;
P.B. 147-
174MHz; W.B.:
162.5MHz Large
horizontal slide
dial with logging
scale. Slider
volume and
squelch controls. 7 section tele-
scopic aerial for F.M. and built in
ferrite bar for A.M. A.F.C. 3in
speaker. Earpiece socket. Green
leatherette covered cabinet with
metal side panels. Size 152 X 79 x
219rnm. Battery/mains operation.
OUR
PRICE £1 1 10 Par

AMB500
MULTI BAND RADIO

3 wavebands
covering MW 533
-1605KHz and
P.M. 88-175MHz.
All transistor.
Battery or mains
Aeration. Built-

in aerial and 8
section telescopic
aerial. Complete
with batteries,
shoulder strap
and earpiece.

OUR
PRICE aro

.0
all

6.9C P3 5p.& P.

AMR -9000 GLOBAL
AM/FM PORTABLE

wavebandscoy ering
A.M.: 333-1605kHz:
L.W.: 150-380kHz;
M.B. 1.6-4.0MHz;
S. W.1.: 4.0-8.0MHz:
S.W.2: 8P-1.6MHz:
S.W.3: 16-24MHz:
P.S.B.1: 30-50MHz:
P.S.B.2: 149-
174MHz; E.M.H8-108111Hz; A.I.R.:
108-136MHz. Feature, time zone
nnap and timing dial. Large clear
scale. Telescopic aerial and built -
n aerial. A E.C. on F.M. filn X

4in speaker and personal earpiece.
Battery/mains operation. Size
345 x 133 x 305mm.

MICE £36m00
P &P.
50p

10

LOW NOISE TAPE CASSETTES
Top Hi-Fi quality in library cases

TYPE 5 10 26
C60 51.29 2543 6549
C90 21.86 1802 11149
0120 22.29 2448 11043

I'. & P. 15p Post Free
CASSETTE TAPE HEAD CLEANER 80p each. P.A. P 5p.

A C R3500
CAR RADIO

Manual timing in memum and
Long waves, 12V pos. or neg.
earth. Complete with speaker,
mounting brackets and instructions
OUR
PRICE £6.50 50p

ACP8 8 -TRACK
CAR PLAYER

--"4"
I2V neg. earth. Slider controls for
Volume, Tone and Balance.
Channel selector button with pilot
lamp. With speakers, mounting
brackets and instructions.
OUR ki 210 P.&P.
PRICE 40p

ACR1 PUSH BUTTON
CAR RADIO

Push button tuning of one LW
and five MW stations of your
choice. 12V pos. or neg. earth.
Complete with speaker, mounting
brackets and
OUR D8,95 P. P.
PRICE Wri 50p

ACA5SE 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
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SAVE UP TO 331/3% OR MORE DwS
SUPER AKAI HI -F1 BARGAINS

CS35 STEREO CASSETTE RECORDER
For conventional or Chromium Dioxide
tape. 4 track record/playback. Volume
and tone controls. Frequency response
411.16kHz (using Cr02 tape), distortion

better than 2%, wow and flutter
better than 0.2% RMS. Com-
plete with pair of matching
Akai CEIS8 speakers. Rec.
Price 896.10.
OUR PRICE E56.50P. & P. 50p

CSIGM STEREO DECK 4 track record/
playback deck. Accepts chrome/regular

268.3 OWS
tape casaettes. RePRICE

0c.

Price iqq" 6*.45 P. P'0. p.
CASSETTE, P. & P. 60p.
(1%040D Deck 157.20
GXC40 Recorder 267.20
OXC4OT Deck/Receiver 199.05
0lIC45 Deck 274.90
0X.C46D Dolby Deck 283.55
0XC46 Recorder 289.95
0X60D Deck 187.65
GXCI35D Dolby Deck . 292.116

CARTRIDGE (P. & P. 50p)
CR81 Deck with amps. 166.40
CR81D Deck 253.60
CR81T Recorder/Receiver 292.75
CR8088 4 channel Recorder 2114.25
CR80D88 4 than. Recorder 293.89

TAPE (P. & P. 75p)
4000D5 Deck 25945
4000D5 Dust Cover 13.95
1721L Recorder 46045
X5000 Recorder 68240
X20ID Deck 2108.20
0X220D Deck 2123.95
0X22ID 2198.40
0X280D Deck 2196.50
0%370 Deck 121140

TAPE CASSETTE (P. a P 76p)
GX1900D Deck 114450

MICROPHONES (P. & P. 50p)
ADM Dynamic (pair) 27.50
STEREO RECEIVERS
(P. & P. 76p)
AA8030 25+26 watt .. 292.50
AA8080 40+40 watt 2117.60
AA81008 2 x 36 or

4 x 18 watt 1175.00
AA8500 65+65 watt . 2150.50

STEREO AMPLIFIERS
(P. a P. 50p)
AA5200 20+20 watt 261.75
AA5500 30+30 watt 178.150
AA5800 45+45 watt 2117.50

STEREO TUNERS (P. & P. 50p)
AT550 AM/FM 16040
AT580 AM/FM 29440

4 -CHANNEL UNIT (P. & P. 50p)
981 Synthesiser 289.95

SPEAKERS
SW155 (each) 25100

STEREO HEADPHONES
ASE11 24 75
ASE20 1710
ASE22 18.25

2 x 230/Stereo 60/PZ5
215.96. P. & P. 37p.
2 X 230/Stereo 69/P26
11111.00. P. & P. 37p.
2 x 250/Stereo 60/PZ8
mom. P. & P. 37p.
Transformer for P28

83 extra.
Active Filter Unit 24.45.
Pair of Q16 Speakers 210.70.
Sinclair Project 605
25997. P. & P. 37p.

All Sinclair Products in stock:
2000 Stereo Amplifier, 122.96:
3009 Stereo Amplifier, /28.95:
9000/3000 Stereo Tuner, 82630.
QS30 Speakers, 829.98 pair, P. a P.
60p extra on above Items.

SPECIAL GARRARD

OFFERS!

STEREO
1025T

4 speed autochanger unit fitted
with stereo ceramic cartridge.
OUR _04 nee Carr. &
PRICE Xe ail Ins. 50p

SP25IWITH ACOl
GP 104
4 speed single record player
fitted with Acos CIP104 stereo
ceramic cartridge.
OUR , 8. cri Carr. &
PRICE X. iJIJ Ins. 50p

with batteries,
instructions.
2 Station 42.97. P. & P. 15p.
3 Station 25.26. P. & P. 13p.
4 Station 16.62. P. & P. 17p.

HOMER INTERCOMS
Ideal forhome,office,
etores,fac-
tories, etc.
Supplied
complete

cable and free

RECORD DECK PACKAGES

Carriage and Packing 75p
Complete unite with Stereo
cartridge ready wired in plinth
and cover.
GARRARD
2025 TC/9TAHCD 21045
SP25 111/0800 21540
8P25 111/M44E 11740
BP26 111/M44-7 616.95
SP25 111/M55E 217.85
SP25 111 Module/M75-6 211645
AP76/6800 12545
AP76/0800E 228.10
AP76/9144E 22745
AP76/9144-7 22610
AP76/5166E 22740
AP76/9175ED 281.70
AP76/M75EJ 23040
AP76 Module M75-6 . 229.10
AP96 Module M75-6 28340
ZERO 1008 Module/M932 /44.15
EAR. McDONALD
210/BC7M /7.40
MP60/0800 215.00
MP60/TPDI/6800 /1540
MP60/3144-7 21640
HT70/TPD1/13800 219.20
GOLDRINO
0L72/43800 18160
0L75/0800 018.65
0L75/01800E 489.16
000DMANS
TD100/0800 Teak 148.85
TDI00/6800 White 24840
LEAK
Delta/M75-6 447.20
Truspeed 285.95
PHILIPS
0A105/OP200 21/80
0A160/0P200 Teak 219.50
0A212/0P400 /45.25
0A308 (less cartridge) 128.95
(5A308 P.U. 282.75
PIONEER
PL12D (Less cartridge) 1111.75
PL15C (Lees cartridge) 14445
PL41D (Lees cartridge) 2104.75
PL50 (Less cartridge) 29840
PL61 (Less cartridge) 1110-80
PLA35 (Less cartridge) 161.55
TRORENS
TD160C/Ortofon MBE

Super 270.36
TD125 AB/11/Ortof on

11415E8 19/05
TD165/Ortof on M15E

Super 2412.55
WHARFEDALE
Linton/M44-7 Teak 128.55
Linton/M44-7 White .. 124.70

SPECIAL PURCHASE!
BSR 8 -TRACK PLAYER
CHASSIS
Famous
BBR 8track
chassis as
used in
Model
T D 8 S
complete with silver
and black escutcheon
ready to fit into cabinet. Output
125mV A.C. 240V. Overall sue
approx. 185 x 215 x 80mm.
OUR .08.95P. & P.
PRICE .X 50p

RECORD DECKS

Carriage & Packing 60p

B.S.R. 11cDONALD
C114 Mini
C129 Mono

13.06
15.60

C137 27.00
510/TPD1 11845
610 110
610/TPD I 416.4545
710
810
MP60
MP60/0800
MP60/TPDI
MP60/TPD2
11T70
HT70/13800
HT70/TPD1

IPA.16
62680}I
28.25

210.90
1.13.20
411.26 FERGUSON EXPORT MODELS
1.11.54
114.26
41446

FM TUNER CHASSIS

6 TRANSISTOR HIGH QUALITY
TUNER. SIZE ONLY sin x 41n x
21In 3 I.F. stages. Double tuned
discriminator. Ample output to
feed most amplifiers. Operates on
9V battery. Coverage 88.108MHs.
Ready built ready for use.

PRICE Xp PA
OUR _05.9c P.20p P.

Stereo Multiplex Adaptor 2497.

SPECIAL PURCHASE!

CONNOISSEUR
BDI Kit 29.10
BDI Chassis 111.85
BD2/SAU2/Chaseis 222.10
BD2/SAU2/Plinth/Cover 228.20

GARRARD
2025 TIC Stereo 1645
SP25 III 19.25
8P25 III/Acos GP104 88.60
81'25111/0800 110.95
SP25/M75-6 818.90
AP76 218.00
SLOSH 211.15
SL72B 117.75
SLOSS 661.16
401 124.35
ZERO 100 284.10
ZERO 1008 181.40

GL75P
0L78 P/C
OL85/P/C

GOLDRING
G99 222.60
11101P/C 422.50
GL69/2 115.75
0L72 125.45
0L72/P 133.75
0L75 23240

14146
25645
272.00

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, etc.
Separate bass, treble, balance and
volume controls.
OUR Carr.
PRICE £3150 50p

3416 STEREO TAPE DECK

4 track. 71. 31, 11 i.p.s. Stereo/
mono record/play. 7in reel,.
Inputs for dynamic mikes, radio
gram. Complete with cover.
OUR
PIECE £41.95 %t.

etc. Complete
plugs.

OUR
PRICE ago u4.9c P. & P.

309

BH001 HEADSET AND
BOOM MICROPHONE

Moving coil.
Headphone

p. 16 ohms.
Mike imp. 200
ohms. Ideal
for language
teaching, com-
munications

with leads and

LHO2S STEREO
HEADPHONES

Lightweight
headphones
with padded
earpieces. 4-
16 ohms. 20-
20,000 Hs.
Complete
with 6 ft
cord and
plug.

PRICE aro
OUR pi .95 P. & P.

300

TE1018 DE -LUXE MONO
HIGH IMPEDANCE

HEADSET
Sensitive magnetic
headset with soft
carpads. Imped-
ance 2,600 ohms
(d.c. 600 ohms).
Frequency response!

PRICE

22200-4.000

P. P. OUROUR
30p PRICE

SH628 STEREO
HEADPHONES

Outstanding
value. Soft ear -
pads, adjust-
able headband.
8.16 ohms. 20-
10,000 Hz.
Complete with
lead and stereo
plug,

£1.87 P. & P.
3011

LONDON'S LARGEST STOCKS
INCLUDING PRODUCTS BY -

ARMSTRONG

U111
CAMBRIDGE

KEE-LUX-NIKKO
BANGUI-SANYO

SONY-TEAC
TRANSCRIPTORS

TRIO-UHER
YAMAHA

Prices on request or
send S.A.E. for full Discount List

ALL EQUIPMENT IS FULLY
GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE!

EVIESIIIMISCIERADMID
PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

CENTRAL LONDON 311, Edgware Road, W.2
257/8, Tottenham Court Rd, W.1. Tel: 01-5800670 382, Edgware Road. W.2.
10. Tottenham Court Rd, W.1. Tel :01.6372232 152/3. Fleet Street, E.C.4.
27. Tottenham Court Rd. W.1 Tel 01-636 3715 378. Harrow Road. W.9.
87. Tottenham Court Rd. WT. Tel 01.580 3739 ESSEX
21, Old Compton Street. W.1 Tel 01,437 9369 86, South Street, Rumford. Tel Rom ford 20218
3. Lisle Street. W C 2 Tel 01.437 8200 SURREY
34. Lisle Street. W C 2. Tel 01-4379155 1046. Whitig if t Centre, Croydon. Tel: 01-681 3027
118, Edgware Road. W Tel: 01-7239789 27. Eden Street. Kingston. Tel: 01-5467845
193, Edgware Road, W.2. Tel: 01.7236211 32, Hill Street, Richmond. Tel 01-9481441

ALL BRANCHES OPEN -9 a.m.-6 p.m. MONDAY TO SATURDAY
HEAD OFFICE and MAIL ORDER DEPARTMENT

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 611
TELEPHONE 01-205 3735

Tel: 01-2620387
Tel 01-7234194
Tel 01-353 28 33
Tel . 01-286 9530

PRICES SUBJECT TO 10% VAT
Order win conf

add VATs1 h.,remember to add 10% to total
value of order including carriage and
pat k mg and send cash Wi IS order.
PLEASE PRINT NAME & ADDRESS
CLEARLY IN CAPITALS.

TELEPHONED
71ILMf ORDERS ACCEPTED
seemsfcseel FROM ACCESS and
1.:31=MJ

HOLDERSBARCLAYCARD

CREDIT TERMS
FOR PERSONAL
CALLERS Ion sales
of E50 and over).

All uric*, correct at 80.9.11but 0.1
subrect to changen,3T.notoce.

At\
By a well Kam
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- not with the

decon-
dale
33 PC

CI
4:t

rt'
..C,

ot.

7:.
itt

electronics engineer enabling

with a free -flowing etch -resist

him to prepare in minutes a
perfect PCB.
A fine -tipped marker charged

ink. Simply draw the

A unique drafting aid for the

desired circuit onto copper
laminated board-etch-
clean.

The circuit is ready to use.

a

NO MESS- NO MASKING
A perfect circuit every time !

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

Please send me further details on the 33PC:

Name

Address

Post to: DECON LABORATORIES LTD.
FREEPOST
PORTSLADE,BRIGHTON,ENGLAND
(No Stamp Needed) Phone 0273 414 3 71

KONTAKT 60
F6R INACCESSIBLE CONTACTS-More
than just a cleaner. KONTAKT 60

guarantees perfect cleaning of
contacts chemically in accordance

with today's technology.
KONTAKT offers the following ad-
vantages:-
I. Dissolves oxides and sulphides

the safe way without attacking
contact substances.

2. Contains carefully selected sol-
vents which do not attack plastics
whereas they do dissolve re-
sinified contact greases and dirt.

3. Contains no silicone.
4. Contains a light lubricant in order

to avoid the contact paths being
corroded.

5. Prevents further oxidation
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 world.

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
81 Piccadilly, London, W.1 01 -629 9556

TRANSISTORS
AC126
AC127
ACI28
AC14IK
AC
ACI76
ACI87
ACI87K
ACI88K
AD142
ADI49
ADIS!
AD162
AF
AF
AF
AF
AF
AF

14p AFI80
16p AFI81
14p AF239
24p BC

I 42K 24p BC
20p BC
18p BC
24p BC
24p BC
45p BC
45p BC
34p BC
34p BC

15 2Ip BC
16 21p BC
17 2Ip BC
18 49p BC
39 40p BC
78 45p 8C

45p BC 1 58 14p 8FI80 32p BFYSI 2Ip
43p BC159 14p BFIBI 32p 2N3053 23p
44p BC177 20p BF184 35p 2N3054 57p

07 12p BC183L 14p BF185 35p 2N3055 60p
08 10p BC1841. 12p BFIB6 45p T1P29 66p
09 12p BC I87 22p BF194 15p TIP30 75p
13 25p BC294 16p BFI95 15p T1S91 48p
14 30p BC440 50p BF196 15p
15 20p BC460 68p BFI97 15p
16 20p BD124 80p BF200 32p DIODES
17 15p BD131 60p' BF258 40p AND
25 14p BD 132 60p BF259 40p AND REC-
42 25p BD139 63p 8F337 23p TIFIERS
43 25p BDX32 (2.00 BFT42 44p
47 lap BFI 15 25p BFT43 44p 0A91 7p
48 13p BF121 35p BFX84 40p 0A202 9p
49 13p BFI58 19p BFX88 30p I N41 48 4p
54 20p BF167 20p BFX89 67p BY127 1 1p
57 14p BF179 39p BFY50 2Ip I N4006 8p

RESISTORS METAL FILM
5% TOL.
kW, 1-W, -kW, Ell values to 2.7M
all 1p each.
IW to 10M El 2 values 3p each;
2W to 10M E12 values 4p each;
5W wire woundW wire woun
8p and 9p each. See,

IO
Cat. for values.d

POTENTIOMETERS -CARBON
TRACK
5K, 10K, 25K, 50K, 100K, 250K,
500K, IM.Log

or lin less switch lip
Log or lin with switch 23pDual

log less switch 250K,
500K, I M, 2M. only 39p

Dual lin less switch 5K, 10K,
25K. 50K, 100K, only 39p

Dual log with switch 10K,
100K, 250K, 500K, I M only 55p

JACK PLUGS AND SOCKETS
Standard insulated lip; Standard screened 18p;
Stereo insulated 22p; Stereo screened 30p;
3-5mm insulated 8p; 3.5mm screened 12p;
Standard socket switched 17p: Stereo socket
switched lip; 35mrn socket switched 6P;
Standard hne socket 15p; Stereo line socket 22p;
3 5mm line socket 10p.
PHONO-D.I.N. PLUGS AND SOCKETS
Phono plug insulated 7p; Phono plug screened
Ilp; Phono line socket screened 12p; Metal coax
plug 8p; 2, 3, 5 pin 180-, 240', D.I.N. plugs 12p;
4, 6, 7 pin plugs 15p; 2, 3, 5 pin 180 line sockets
lap; 2, 3, 5 pin 180 chassis sockets 7p.

CABLES AND
SCREENED WIRES
Min. mike cable single
7p/metre; Min. twin
mike cable lip/metre ;
Pick up wire single
7p/metre; Pick up
wire twin I Ip/metre;
Stereo screened twin
10p/metre; 4 core
individually screened
14p/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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Hornsby
Newcastle

Freeman
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Ltd.,

31
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Terrace,

Crowtree

3 Andrews
-Tyne.
100

YOU

Blandford

Road,

Street, South

House,

Percy Street,

Bridge, New -

E

L
JOSTY

Teleview Rentals, 414

KIT

Catcote Road,

E
86 South Street, Romford. Hamilton Music Store, Corporation Road, Hartlepool, Co. Durham.

Middlesbrough, Teesside. Lectro-Mec, 45 Roxborough Street, Green-
1046SURREY

B. Williams,16 Borough Road, Middles- ock, RenfrewshireWhitgift Centre, Croydon. 27 and brough, Teesside. Ian Strachan 7 Bridge Gate, Irvine, Ayrshire.21 Eden St., Kingston. 32 Hill St., Richmond. Mckenna & Brown Ltd., 135 High Street, F. Brown &: Co., 44-46 George IV Bridge,
G. W. SMITH MAIL ORDER ADDRESS Redcar, Teesside. Edinburgh.
G. W. Smith & Co., Unit 4, The Hyde Jaytron Lcd., 178/9 Phibsborough Road, R.M.E. Surplus Supplies, 143 Stockwell
Industrial Estate, The Hyde NW9 61.1. Dublin, 7, Ireland. Street, Glasgow, G.I.

Bond & Mason, 94 Church Road, Stockton, Aberdeen Radio & Co., II Backwynd,
Newmart Electronics, 30-32 Shude Hill, Teesside. Aberdeen.Manchester; 4 Newmarket Street, Leeds; T. Jaques, Waterdale Wood, Doncaster, Radiocraft (Huddersfield) Ltd., 38 King
20 Pinscone Street, Sheffield; 15 White- Yorks. Street, Huddersfield.
chapel, Liverpool. Modern Electronics, 5 Sunny Bar, Doncaster, Scunthorpe Audio & Hi-Fi Centre, 15

NEWMART MAIL ORDER ADDRESS Yorks. Dunstall Street, Scunthorpe.
Newmart Electronics. Altham House, Mitsons, Citadel Row, Carlisle, Cumber- Alpha Sound Services, SO Stuart Road,
Belmont St., Monton, Eccles, Manchester. land. Waterloo, Liverpool, 22.

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
CORRECT FUNCTION OF THE ASSEMBLED KITS.

JOSTY KIT RETAIL PRICE LIST
(APRIL, 1973) AT65 N

Total
RRP RRP

Model Excluding incl'd. PSYCHEDELIC LIGHT CONTROL
No. Dscription V.A.T. V.A.T. V.A.T. IAF20 Mono Transistor Amplifier 480 0.48 5.18

AF30 Mono Transistor Pre -Amplifier 2-61 0.26 217
AF3I0 Mono Amplifier (for Stereo use two) 5,91 0.59 6.50
AT5 Automatic Light Control 2.58 0.26 244
AT30 Photo Cell Switching Unit 5.70 0.57 6.27
AT50 400W Triac Light Dimmer Speed 4.80 048 5.28

Control 4. 4,- CAT55 1,300W Triac Light Dimmer Speed 5.70 0.57
Control

6.17
.... .... !

AT56 2,200W Triac Light Dimmer Speed 6.90 0.69 7.59 jiil 1111

Control ' 4. a: 1 -s,

AT60 Psychedelic Light Control, Single 7.80 0.78 838 2 r.)1 /
Channel a* .'AT65 Psychedelic Light Control, 3 Channel 1455 1.45 WOO 441. '4 a

HF61 Medium Wave Transistor Radio 3.33 0.33
I -.F75 F.M. Transistor Receiver 2.88 0.28

3.66
346 .....

I IPHF310 F.M. Tuner Unit 1581 1.58 17.39
HF325 De -Luxe F.M. Tuner Unit 24.12 2.41 2653
HF330 Stereo Decoder for use with HF3I 0 9.96 0.99

or HF325
10.95

HF395 Aerial Amplifier for AM/FM Bands I, 177 0.17 1.94
II and 111

Stereo Pre -Amp to use with 2, AF310 21.27 2.12 23.39 KGU330 Tremelo Unit for guitars, etc. 7.50 0.75 6.25
NT I 0 Power Supply 100m/a 9V Stabilised, 6.15 0.61

12V Unstabilised
6.76 Psychedelic light control with

NT300 Professional Stabilised Power Supply 12.51 1.25 13.76
2 x 30V, 2.2A

045 495NT305 Transistor Converter 12/15V, a.c./ 4.50
d.c. to 6V, 75V, or 9V d.c.

. channels for treble, medium
NT310 Power Supply 240V a.c. to 2 , 18V 480 0.48 5.28 Id.c. at 2A
NT315 Power Supply 240V a.c. to 4.5-15V 9.57 0.95 10.52

d.c. 500m/a and bass. Maximum load 1,200

Sole UK Distributors Watt or 400 Watt on each

May be

T

RADIO SUPPLIES

channel. also used as

a triac with 3 independent '

(Components) Ltd. controls.
HARTLEPOOL
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Connoitleut
B.D. 2 Press button speed B.D.1 Turntable kit
change turntable

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 ona wood plinth complete with dust A&COR.SUGDENcover.

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.

(ENGINEERS) LTD.
Atlas Mill Road, Brighouse, Yorkshire
HD6 PER Telephone 2142

log or lin 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 Quantity Prices. P. & P. 7p.

Do you suffer from tired eyes due
to bright lights, or need a softer
light for watching television in corn -
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
Z3 '75
complete

(500 watt model also available)
This price includes V.A.T., also
P. & P. Why not write or phone
now? Please send C.W.O. to:

GREENBANK ELECTRONICS
94 New Chester Road
New Ferry, Bebington

Cheshire L62 5AG
Tel. 051-645 3391

ziGGrs 2.001

ELECTRONICS Co. Ltd.
MINI LOUDSPEAKERS
2.1in 80 50p. 5p P. & P.
31 -in 8S) 50p. 5p P. & P.

SPECS. MULTIMETER
U4324. Sensitivity 20,000 .0PV
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-
2,000k n. Transmission level
-10. . + I2d13. This high
quality instrument has diode
protection. Complete with
test leads, batteries. etc.
[8.80 plus 25p P. & P.

ENAMELLED COPPER WIRE
S.W.G. 16, 18, 20, 22, 24, 26. 2oz reels, 26p.
28, 30, 32.34. 36, 38, 40, 2oe reels, 36p.
Postage 1-5, 10p. 5 plus, I5P.

ANTEX SOLDERING IRON BITS
Chrome Type for 15 watt Models.
,),in, t't in, ,i-14in. All 26p each. Postage 5p.

.

TELESCOPIC AERIAL
Six Section, Swivel Base. Only 10p. P. & P. 5p.

TURNTABLE SERVICES
Headshells
Garrard SP25 Mk.I & II. Type M7 E1.10
S.M.E. S2 Shell L277
Thorens TP50 for TDISO [3.30
Thorens TP60 for TDI60 [3.30
Goldring PH7 for GL85 [3.80
Head Slides Postage Sp per item
Gerrard CI for 51_75 etc. 50p
Gerrard C2 for SP2S Mk.III, SL95 etc. 50p
B.S.R. for MP60, 310, 510, 610 50p

GarraJockey Wheelsrd SP25 Type etc. 55p
McDonald MP60 etc. 50p
Styli Diamonds for Sonotone
9TA/FIC LP/78
9TA/HC LP/LP IM65pP

MULTIMETER 4313. Similar to above but
special features include 3 amp current range
and instrument is housed in metal case with
carrying handle. (Illustrated leaflet sent on
request.) ONLY [10,45 plus 30p P. & P.

SAN WA JP -5D
SPECS. 2000 OPV
1000V A.C.-D.C.
500 MIA 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 6p P. & P.

MT 12, 12-0-12, 50 WA, 95p plus 10p
P. & P.

Eagle Type MT280 6-0-6, 250 MIA ,All
MT150 12-0-12, 150 MIA - [1.43 plus
MT100 24-0-24, 100 MIA, 12p P.& P.

R/S 13V 05 Amp C.T. 1[140
16.3V 03 Amp C.T. 1 plus 12p P. & P.

Charger Types 9V. I 7V.
1 Amp [1,20 P. & P. 12p
2 Amp [1.65 P. & P. 12p
4 Amp LI95 P. & P. 20p
6 Amp [262. P. & P. 35p

ACOUSTIC WADDING
B.A.F. lin Thick Superior Quality, 50p per sq.
yard.
Any length cut ., 36in width, postage Sp.

EAGLE LT700 TRANSFORMER
40p. P. & P. 5O.
NEW MULLARD DATA BOOK 1973/74
30p. P. & P. 5p.

FOR SPEEDY DELIVERY OF THESE
MINT CONDITION COMPONENTS
PLEASE SEND C.W.O. to ZIGGY'S 2001
ELECTRONICS CO. LTD., DEPT. P.E.3,
34 MABLEY STREET, LONDON, E.9.
All prices include VAT, please add postage where
indicated.

POTENTIOMETERS
5 IQ 1 1p each. 10 plus 10p each.
5517 50517 500k(1
10k17 1005i7 Imil
25k it 250k f) 2m12
log or lin less switch (8 lit() lin) 1-5 12p
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COMPREHENSIVE HOME CONSTRUCTOR KITS

AS SPECIFIED IN THE P.E. RONDO
COMPLETE QUADRAPHONIC HI-FI SYSTEM

CBS SQ* MATRIX DECODER
*REGD. CBS INC.

COMPLETE KIT 8'0 POST FREE INCLUDING CBS LICENCE FEE
80p V.A.T.

PREAMPLIFIER BOARD
COMPLETE KIT Z31100 POST FREE - 30p V.A.T.

MASTER VOLUME/TONE CONTROLS/4 CHANNEL
BALANCE CONTROL BOARD

COMPLETE KIT M8"50 POST FREE + 85p V.A.T.

POWER AMPLIFIER BOARDS AND HEATSINKS
(EACH BOARD CONTAINS A STEREO PAIR OF AMPLIFIERS)

COMPLETE KIT PER BOARD Z7'50 POST FREE t 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

SONAX ELECTRONICS

SPENCER HOUSE, BRETTENHAM ROAD, EDMONTON

LONDON, N.18 TEL. 01-807 5544

Please send me:

CBS SQ DECODER

PREAMPLIFIER BOARD

MASTER VOLITONER CHANNEL BOARD

POWER AMPLIFIER BOARD(S)

NAME

ADDRESS

Please tick
CHEQUE

P.O.

MONEY ORDER

MONEY ENCLOSED E

Practical Electronics October 1973
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NEW I'M INCLUSIVE PRICES
7. Aviles TYZ

INTERNATIONALLY

KNOWN BRANDS

1st. GRADE DEVICES AT NEW

I ROCK BOTTOM PRICES'

SN7400 16p
SN7401 16p
SN7402 16p
SN7410 17p
SN7413 30p
SN7420 16p
SN7447 99p

SN7473
SN7474
SN7475
SN7476
SN7490
SN7492
SN7493

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

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

BRINE RECTIFIERS

P.I.V. 1 amp R.M.S. 2 amp
100V 20p 50V 35p
200V 22p 100V 40p
600V 25p 200V 45p

1000V 38p 600V 50p

RECTIFIERS
P.I.V. 1 amp 3 amp

50 1N4001 6ip 1N5400 150
100 1N4002 7ip 1N5401 16ip
200 1N4003 9p 1N5402 170
400 1N4004 9p 1N5404 22p
600 1N4005 11p 1N5406 260
800 1N4006 131p 1N5407 30p

1000 1N4007 16p 1N5408 33p

BY100 16ip BY133 23p
BY103 22p BY164 55p
BY105 16ip BY176 £1.65
BY126 16p BY182 £1.65
BY127 16ip BY250 250

PRICE WRIER SLASHEDIn
READOUTS

14 pin Oil

Ref. LEO I

Ek99 * 20p VAT = E2 19

OR

FILAMENT INDICATOR

MINITRON 3015F & G

16 pin Oil 111
0

OREANTHROUGH
PRICE tk49

Cheapest Opto yet
C.Asp LED's

RED

LED 2. 0425"
113

Remember

LB= 7,

Vat Inclusive Prices

2fin x tin
x 3fin
s 5in

3fin x 3Ein
afin x 5in
17In x 2ain
17in x 34in
17in x 5in

OVERSEAS CUSTOMERS DEDUCT

ONE ELEVENTH.

Copperclad Plain Extra
0 1in 0 15in0.15inP & P
64P 611,

22p 188 lip -
261,p 23p 131p -
26(p 23p - -
30p 30p lap -
74/3 55p 4Ip tap
99p 72p 570 10p- - 1121p 10p

DIP Breadboard. 4 15in x 110p.
Verostrip. 8-5in x 1.510, 204p. Spot -Face
Cutter, 48p. Pin Injection tool (state 0 1 in
or 0 151n), 02p. Terminal pins, zop (packs
of 36)-state size.

DIGITAL CLOCK
on
a

chip
just imagine, one MOS LSI I.C. eliminating
15 MSI 1.C.s and numerous other com
ponents. Either

12 or 24 hour. 4 of 6 digit
50 or 60Hz operation
leading zero supression
single voltage supply
similar to DIGITRONIC in
P, W. March 1973.

Only £6.99

With 4 LED's E1559
With 6 LED's £1975

I.C. SOCKETS

046
Dual -In -Line

8 pin 134p 16 pin 174p 36 pin 390
14 pin 15ip 24 pin 26ip 40 pin 44p

28 pin 300

NEAT SINKS
TV2 for TO -66 15p. 5F for TO -5
TV3 for TO- 3. 16p. 18F for TO -18

TV4 for TO 126
TV5 for TO 220

14p

512p.

DIP10 2 for
SL403D

DIP14 5 for
041.000

0
10DN400 4 4Y 1 4

46p

16p

35p

TIT
X-tt,

0 I electronics
Rating

watt
watt
watt
wan
watt
watt

1 watt
1 watt
2 watt
23- watt
2+ watt
5 wan
10 wan
10 wan
15 watt

Type

Metal Glaze
Carbon Film
Metal Oxide Film
''Cermet" Thick Film
Carbon Film
Carbon Composition k
Carbon Composition 1
Carbon Film
Carbon Film
Wire Wound
Wire Wound
Wire Wound
Wire Wound
Wire Wound
Wire Wound

RESISTORS
Tolerance Range

±5% E12 Series 510 to 10060
±5% E24 Series 510 to 33060
±2% E24 Series 100 to 'IMO
± 2% E12 Series 5611 to 15060
± 5% E24 Series 100 to 10Mfl

2.20; 2.70; 3.30; 3.90; 4.70
5.611; 6 -en; 8.20

± 10% E12 Series 100 to 10M0
±5% E12 Series ton to tomn
± 5% E12 Series 0.220 to 0.470
± 10% E12 Series 10 to 2700
±5% E12 Series 0.50 to 8-2611

0.511 to 5.860
± 5% 1060; 1560; 20K0; 2560

ton to 6.8Kil

±0.5(1

Price
Each

14P
SP

SP

liP
402

SIP
3p
6p

10p
10p
10p
1Ip
17p

131p

DISCOUNTS, 10% on any 100 Mixed Values or wattages; 25% on any 100. same value.
same wattage. Postage and Packing-Extra lip any quantity.

ACI07
4C1AC12726

AC128
AC176
AC187
AC1871(
AC168

AC1886
ACY17
ACY18
ACY19
ACY29
AD140

11p

lap

15p13p

2%2

20P22P

24p
zip

32173P

OP
AD145 718

60161
60162 Op
AD161r2 PR sip
AFI14 14p
AF115 14p
AF116 14p
AF117 14p
AF118 Pat
AF124 24p
AFI25
AF125

AF127
AMA
ARIZ

f2P229

2217
359
258

TRANSISTORS
0176 710 BCV4L 11p
AF239 1p BUSS 15p

ASY26 33p BC327
BC107 Op BC328 :Ift
BC108 lip KM 1 p
BC109 Op BCY72 lip
BC114 150

p80
BCZIO Up

BC1BC117 360 BC5ZII
47 11

Bp
74p

BC148 * 80124 12P
BCI49 9p 80131 Up
BC157 1* 80132 Up
80159 1* 80131/2 PR t1.41
BC159 14p 80133 Up
BC168B 11p VP
13C169 1* 8013 50p
BC171 20p 80136 7

BC172 170 B0138 7 p
801748 35p 130139
BC177 22p B0140
BC178 22p BI)201 At
BCI79 24p BD202 01.2?
BCI82L 1p BD203 0155
BC163L 1p EI0204 21.37
BC184 liti EIF109 75P
BC1154L Op 8F115 24
BCI87 275pI BF160
BC212L 22113F187
BC2131. 11p 8F173

8F177
BF178
BF179
!V180
BFI81
B F1114

ElF185
BF194
BF195
BFI96
BF197

BF200
BF229
BF2448
ElF262
85283
85272

BFS28
BFWID
B FIVI 1

BFW87
BFX29
BFX30
BFX88
BFY50
BFY5I
8F1100
1911Y39

DIODES
npn°

391/33P

V

3pV

111-p

11vp

220
27,p
D
OSP
20p

01.21

37p
2141

17p

VP
4*

44,

BSX20 100

BSY9SA
BLI105
8010582
0139
Al1400
MJ4010
MJE340
WE2955
MJE3055
MPFICQ
MPF103
MPF104
MPFI05
MPF106
00211
0035
0049
0044
0041
0071
ocro
0c15
oat
0083
00140
00170
00171

13p
EL -Fs

LIP
t1.41

52P

92p
27ip

i4

44p5p

4s4

314
Nip

13111
13-p
13/ii
13p
14

1358

22p

Ug

11C14
1102260
11P4IA
TIP42A
11043
11073
11091

25697
24706

24700
204914

251302
2941303

251304
251305
251306
2141307

251138
251309
251613
251711
251893
342160
252219
252646

118

P
252905 41

5Sp

212924 18p
252928 all utip
253353 Up

CAPACITORS

MULLARD C333, 629 and 630 series
-Ceramic Plate. E12 series from
1.8pF to 0.022uF,
CERAMIC DISC-LOW VOLTAGE -
0 -011.1F. 0.022pF, 0-047pF, Sip;
0. 1uF, 0.22uF, 0-42115,
POLYSTYRENE (1110V)-From 10pF
to 001µF in multiples of 10pF; 15pF:
22pF: 33pF: 47pF and 68pF
MYLAR PLATE (100V)-1000 pF.
2000pF. 5000pF, Zip, 001µF, 002µF,
0.04pF, 0.05pF, 34p; 0 0681.,F  0.1pF,
5p; 0-21.1F, 60.
MULLARD C2130 (250V POLYESTER)
-001uF. 0,015pF, 0.022µF,
0.033pF. 0047µF, 30; 0.068pF,
4p; 01pF, 0.15uF, 40; 0.22uF.
Sip; 0.33uF, 7p; 0.47pF, 9p; 0 -68pF,
12p; 1. OuF, 144p; 1.5145. 22p;
2- 2pF. 250. "

253054
etraiss
253391A

2143638

2243702

2143703

253704
2113705

253706
253707
253708
253709
2143710

253711
253771
253772
253773
2113819

253923
V13903
253904
253905
a43906
254058

99P121

20011P

lip
lip
11p

19p

12p9

10

OP

10p
11p

11p
n-12
22.75
22.21

Iva°

sn°
125Po

254289
244441
254442
2144443
2014444

244871
255129
255172
255459
255777
256076
35140
311141

314152

35153
40360
40261

40362
40038
40430

40432
40673
56119
56120
56129

4,213 11p

BA100 Ilp
50102 Vip
BAI10 45p
BAIII 58p
BA112 08p
BA114 sp

BA115 lip
BA116 Op

BAIN 11p
14129 24/
BA143U 71p
BAI43V 17p
BA144 Up
BAI45
80148 22p
BA154 Mp
BA1S5 150
50156 1618

80182 31-p
BA220
86221 70

BA222 Tic
130010 lip
BAW62 10p

BAX13
BAX16
BAYS
BEI105

BB141
58142
065
0610
0047
0079
0661
0085
OA50
0A91

06200
06202
06210
06211
N914
15916
P44148

10p
41p

Np
420

12P
000

Ilp
1Ip

SP
10p

11p
12p

200

VIP
Sip

Case T.

Polarity
Reversal
Swath

new
stabilised

POWER PACK/CONVERTER
Switched 3. 6. 70 or 9 volts.

Up to 400mA Output
54in Output Lead Power
with 3 5mm plug Output
plus FREE mull!- Transistor
plug and /
socket adaPtor-`, Mains Lead

lover 4ft)
Metal fle;,

d
Transistor
and Zener

n Stabttmer
ter Circuit

On 011
41:lCaCI: 'tr Rubber Feet Switch

Our Price MN + P. & P. 16p.
Unstabilised Version of above £2-N
Other Eliminators (unstabilised)*
6 volts at up to 50mA . 2145
9 volts at up to 50mA . 2145
9 volts (miniature) up to 50mA .. 2241
6 + 6 volts at up to 50mA 2275
9 + 9 volts at up to 50mA 22.75

volts for Cassette Players (small) 22.20
3, 44., 6, 7i, 9, 12 volts up to +A .. 0345
Fully Stabilised* Car Battery Con-
verter, giving switched outputs of 6,
7+ or 9 volts .. £02. 40

P. & P. on all models 16p.

ZENERS
All 5% tolerance

BZY88, 400mW. 3-3V to 33V
1ZS, 1W, 3.3V to 1009
BTX70, 2.5W. 7.5V to 75V

lip
18p

27p
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VIT INVOICES ON REOIJEST UNLESS SHOWN OTHERWISE P&P ON 11K

ORDERS IS 8p OVERSEAS ORDERS AT LOST

4.4
4

Muiard L Pi186
Varactor diode tuned
F.M. tuning heart,
£4.15, as described in
P.E. May 1973.
LP1165 matching I.F.
strip. £4.85.

9'611 isms E A1000

20 - 20 Watt Integrated
Stereo Amplifier Kit.
Superb state-of-the-art
design by engineers of
Texas Instruments.
£31.35 P. 8 P. 49p.

3 watt amplifier
module. Price includ-
ing handbook and
FREE heatsink.
Our price f2-49.
Quantity discounts.

A1005S
F.M. tuner chassis.
fully transistorised.
9 Volt positive earth
operation.
Our Price £6.35.

A1018

F.M. tuner, similar
to A1005S but in
oiled walnut cabi-
net. etc.
Our Price £9.38.

A1005MS
Multiplex Stereo
Decoder, fully built
and aligned, to match
A1005S.
Our Price £595.

4010 la
Audio I.C. Leaflet No 12. FREE (only
with I.C..s-10p separately.

Pre -Amplifiers
Dual, MC1303L

C1.89

Low Noise Dual.
MC1339P £1.29

Amplifiers
250mW, MFC4000A

49p

1 watt. TAA300
£1 -79

2 watt, LM380 £1 .59
3 watt, SL403D

£1 65
5 watt, TBA800

C1.59

15 watt, BHA0002
£3.95

35 watt driver,
NE540L £1.32

95063

51 decade DVM
ref

nalII- cconpa tor display

1-7-TJ-L>
Illlfll

..

niecratC,
Pod lo seg

Ill!
J

mos Iv chip

Supplied With complete data
All this on a single 16 pin DIL packed MOS LSI Integrated Circuit

A State -of -the -Art Digital Voltmeter I.C.

 Maximum Display - or - 1.999V
 Minimum Display - or - ImV
 Can be scaled up to read 1.9990
 Automatic Polarity Detection
 Dual Ramp Integration
 Automatic Overange Indication
 Up to 50 readings per second
 Chopper Output provided.

MC1312 decodes CBS,
SQ. Free leaflet No. 11

gives full circuit and
details. oar price

£6.49

for only £7.79

Motorola
complet
leaflet

Per Price

Mt.
our

0, supplied
FREE

No.11

£3.95

UADRISONICS
Inc all parts for decoder. inc Veroboard. V.A T P & P (Leaflet alone 10p.1

709

70

SC* 1,6 5099 L

34p Op
35p Op

45p

96p

42p 450

ttp 45,

35p
35p
39p

95p
Op
92p
Op

CA3046
CA3075
CA3082
CM ton+

C1430,
LM x0871
LM10819
LM 1090
LM5900
MC1330
IAC7350
MC1361
MC1352
NIC1357
MC1358
NIC145150
MC1458Cin
MC1495
NIC14904
MC3401
McC4010A
MPC4060
MCC5030A
MF06040

950 MVR5VRA05
21 65 MVER2VNOI61
55 65 54551550L53,0

99 NE555
El 15 NE560B
61.65 NESEIB
999 6056213

61 45 NE565
62.64 NE566

p NE56I
Up 503402N
43p SL440

ti 10 TO/283
[110 T68293

5559 T68310
(I le 568320
51.75 TAA350
62.42 1,63/0
55 65 -566550

51.42 TA6570
71p cAA7(41
alp IACROC
al4. 'AD.,

130 TEIA

5110

61 65
61,65

[1.65
99p

64 92

24 22

64.92

23.49
22,75

El 49

63 IN
[2,29

99p
CI ap

Step
52 54

CSlip
15

110
51 95

64.45
Cl 45
[1 .65

I 65
I 59

zefli ftoidc
Dept. 2.

56, Fortis Green Road, London, N10 3HN

telephone: 883 3705

IIIPUCTINtS

MULLARD block filter ow
LP1175 as used with TAD100
now only £1 .49

R.F. CHOKES, 0.1uH to 19mH. For
full details ask for List No. 5, P.&P. 5p.

DENCO COILS
Transistor Range:
Series 1T to 5T inclusive
Blue, Yellow. Red and
White all 44p each.
I.F. Transformers: IFT13,
14. 16 and 17. 55p each;
IFT 15, 76p; IFT18, 73p.

Dual Purpose Range: Series 1 to 7
inc. Blue, Yellow, Red and White,
44p each.
1 to 5 Green. List No. 5 gives full
details.
Ferrite Aerials: Medium and Long -
state 300pF or 500pF tuning. 87p each

We, feats

'&44

55pF 61p 50pF 66p w36sPF 80p

10pF 61p 6OpF 79p 4'
150E 610 750F 790

Type 00208

- 176pF with20pF 66p 100py 75p
250E 610 screen and trimmers

Type C804 Type 0

P & 19 all types 10p

96p

99p

NEW

ZINN
BFS59 15p
BFS60 20p
BFS61 20p
BFS96 15p
BFS97 23p
BFS98 20p

ZTX107 Op
ZTX108 Op
ZTX109 11p
ZTX212 14p
ZTX213 14p
ZTX214 15p
ZTX300 12p
ZTX301 13p

FERRANTI RANGE

The Rack, I.C. in a TO18 can, Supplied with
our date leaflet No. 10. Giving circuits and
component information. (Leaflet alone 10p.)

ZTX302
ZTX303
ZTX304
ZTX310
ZTX311
ZTX312
ZTX313
ZTX314
ZTX320
ZTX330
ZTX331
ZTX341
ZTX382
ZTX383
ZTX384

17p ZTX450 17p
14p ZTX451 17p
21p ZTX500 12p
Sp Z7X501 13p

10p ZTX502 17p
10p ZTX503 14p
I1p ZTX504 43p
19p ZTX510 17p
31p ZTX530 21p
15p ZTX531 22p
lap ZTX550 17p
22p ZTX551 17p
13
15pp DIODES
lap ZS120 Bp

ZS121
ZS122
ZS123
ZS124
ZS140
ZS141
ZS142
ZS170
ZS171
ZS172
ZS174
ZS176
ZS178
ZS270
ZS271

10p
13p
lap
lap
25p
43p
33p
10p
13p
lap
17p
23o
3Bp
lip
16p

Our Price
f1.32

ZS272 18p
ZS274 19p
ZS276 26p
ZS278 37p

KS030A
Zener
Series

as
BZY88
Series

11p
each,

uF

1 5

33
47
47

ELECTROUTICS
I 4V 6 21 100 16V 25V 40V

68
10
15
22
33

47
68

100
150
220

330
470
680

1000
1500

2200
3300
4700
6400

10000

Sip

69p

69p

69P

alp
file

85P

alp
Bp
10p

sip

Sip

alp

603

6ip

Op

13p
10p 11p 17p

12p 20p 23p

16p 20p
20p

29p 44p
75p

69p

SiP

alp

Sip

:g
10p

13p
20p
22p

36p

68p
93p

Gip

sip

sip
64p

Op
10p
I1p

19p
23p
25p

44p

79p 149p 252p

299p 333p

63V

:

: :
6p
6'p
6'p

alp

100V

Bp

8p

9p

11p

10p
I1p 23p
13p
19p 3Ip
22p 39p
26p 4Bp

59p
44p 79p

79p 149p

Poteelleseters
515n 2500.,.
10E1 500011
25kCi 1MC:
501511 2mr.
1001511

Log or lin less switch (and 1kil lin)
Log or lin with switch
Dual less switch
Dual with switch 1015n, 1001511 and
1M11, log orly
lokr., log -5- '0011 antilog less switch 44p

10kC1
251515

50011
1000n

New Silver and Black Knob 161p

Vertical or Horizontal
0 1 watt 94p 0 25 watt 7p
100n Nil 10011 100151,1 1M11

25011 2 5M-1 25k11 2500 n 2 5M11
50011 5151) 501511 5001511 5M11

Cermet Type to 1mn only. 41p.

13p
26p
44p

57p

Single
13p

Dual
55p

Presets 11111

PIR's t Demisters
8158 820 GL23 [1 .10

CZ, 160 R53 [1.49
CZ 4 140 R54 [1.11

C2134 140 401005 160
62I9 140 40I026 14Ip

E298CD A258 13p 081033 11p

E298ED 6258 11p 001034 Ilp

029850 A260 I1p 40,009 160
029860 A262 1Ip VA1040 11p
E29840 A265 tip 401053 Ilp
£29850 P268 lip 0010550 lip
(298ZZ 05 13p 0070566 110
E29112Z 05 IIp 0070660 11p
E299DD P336 tip 0010670 185p
E299DD P338 Itp V01022 140
029900 7342 tip VA1098 21p
E299DD 7348 11p 401105 29p

GLIB 41.10 40I107 29p

Ctner types °blamable upon apt:4.4300n
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NalMg
FULL 12 MONTH

AFTER SALES
SERVICE

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

ALL PRICES ARE INCLUSIVE OF V.A.T.
FANTASTIC OFFER

GARRARD SP25 Mk. III
Goldring G800 Teak finish, plinth
and tinted cover with mains lead
and DIN plug and screened lead. All
fully wired. Please add CI 75 for
P. & P. and Ins. E15-20

TURNTABLES
Please add 9Sp P. & P. & Ins.
BSR 60
G d SP25 Mk.11l £9.50
G d SL658 L13.25
Garrard AP76 L17.95
G d 401 12145
G d Zero 100 single /33.55
G d Zero 100 auto /36.50
Goldring G185/P & C L59.35
Goldring GIOIP P & C L19.40
Goldring GL72 L21.95
Goldring GL72/P /21355
Goldring GL75 L27,10
Goldring GL75P 133.90
Goldring GL75 Lid 13435
Leak Delta 11120
Pioneer PLI 20 L35.10
Thorens TDI 25 L58.55
Thorens TDI 25 AB Mk.II £89.50
Thorens TDI60 AB & C /19.30
Wharfedale Linton with

cart. 125.00

TUNERS
Please add 93p P. & P. & Ins.
Alpha Highgate FT150 L33.30
Amstrad Multiplex 3000 L21.90
Leak Delta FM (Cased) 11745
Leak Delta AM/FM L55.90
Metrosound FMS 20 Mk.11 08.35
Rogers R/brook FET4 (Cha) 129.50
Rogers R/brook FET4 (Cased)

13140
Rogers R/bourne FET4 (Cased)

£41.25
Sinclair PRO60 Mod £14.90
Sinclair cased tuner 126.15

TUNER AMPLIFIERS
Please add L1.10 P. & P. & Ins.
Alpha FR3000 (61.35
Goodmans Module 80 L59.90
Goodmans Mod 80 Com 1106.00
Goodmans Mod 90 474.65
Goodmans One -Ten 086.65
Leak Delta 75 4107.75
Rogers R/Brook cha (62.30
Rotel ISOA 145.90
Rotel 200A 08.95

All prices
correct at time

of press.
E. & O.E. and
are subject to

alterations.

AMPLIFIERS
Please add 95p P. & P. & Ins.
Amstrad 8000 Mk.11 (16.45
Amstrad IC2000 128.I5
Amstrad Integra 4000 (2.3.45
Alpha Highgate FA400 (39.05
Global 10 +10 L19.75
Global 20 +20 (25.20
Leak Delta 30 (49.40
Leak Delta 70 L61.10
Metrosound ST2OE Mk.II L32.50
Metrosound 5T60 £55.50
Rogers Ribrook Ch 14115
Rogers R/brook Ca. Mk.111 142.15
Rogers R/bourne Ch (54-25
Rogers R/bourne Ca 454.95
Sinclair 2000 (24.00
Sinclair 3000 (30.50
Sinclair 605 £21.45
Sinclair PRO 60 2 . Z30/PZ5 116.10
Sinclair PRO 60 2 . Z30/PZ6 £19.45
Sinclair PRO 60 2 . Z50/PZ8

Trans (2525
Sinclair AFU (Filter Unit) 11.95
Sinclair Stereo 60 Pre -amp 0.35
Sinclair IC 12 (Int. Circ) L2.20
Sinclair Z30A £3.85
Sinclair Z50A /1.50
Sinclair PZ5 Power Supp £4.20
Sinclair PZ6 Power Supp 16.15
Sinclair PZ8 Mains Trans /4.95
Sinclair PZ8 Power Supp L6.15

SPEAKERS
/1.65 for P. & P. (per pair)
Amstrad Acoustra 1500 C27.95
Amstrad Acoustra 2500 L31.95
Apollo 138 £1405
B & W DM 5 /1165
Celestion Ditton 15 £45.50
Celestion Ditton 44 C74400
Goodmans D/Maxim £39.70
Goodmans Mezo 3 (49.70
Goodmans Havant (3445
Keletron LS 100 118.95
Leak 150 C32.75
Sinclair QI6 C10.95
Sinclair Q30 L30.60
Wharfedale Denton II (26.65

SPEAKER UNITS
Wharfedale Unit 3 £1560
Wharfedale Unit 4 ' L27.25
Wharfedale Unit 5 (39.60
PLINTH & COVERS

£3.02
For Garrard SP25,
2025 TC, 3000. BSR
McDonald MP60
£3.08 P. & P. 71 p.
For AP76, 5L72B,
SL95B, etc. L4.51. P. P. 71p.

CARTRIDGES
Please add Ilp P. & P. & Ins.
Goldring G850
Goldring G800 (3.70
Goldring G800E L6.45
Goldring GBOOSE /12.15
Shure M3D /3.10
Shure M44E £4.40
Shure M55E 15.00
Shure 75ED Type 2 (935
Shure VIS £25.95
Shure M75E.1 Type 2 L8.10

LOBAL AUDIO
DISCOUNT WAREHOUSES

Dept. (PEIO), 174 Pentonville Road, London, N.I. Tel. 01-2781769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue

Ilford, Essex. Tel. 01-550 1086

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

MAIL ORDERS' Order with confidence Send Postal Order. Cheque.
. Money Order. Bank Draft. Giro or Cash by Registered

Mail. CALLERS: Please note teat cheques can only be accepted togetner
%Anus cheque cards (not Barclay Card,.

PRACTICAL ELECTRONICS
"SCORPIO" ELECTRONIC

IGNITION SYSTEM

This Capacitor -Discharge Electronic
Ignition system was described i41 the
November and December is.sues 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 conditions),
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 is
supplied with each kit together
with ready -drilled roller -tinned
professional quality fibre -glass
printed -circuit board, custom -
wound transformer and fully -
machined die-cast case. All com-
ponents are available separately.
Case size 7*in 4 -kin 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. I and 2 Units. As
before the drive voltage is derived
directly from the amplifier output
or across the speakers. The unit
converts the audio frequency 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 1.5kW per channel at
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. WSI 1 U Z

TELEPHONE: WALSALL 34365 TELEGRAMS: DABELEC Walsall Staffs.

STEREO ic DECODER
HIGH PERFORMANCE PHASE LOCKED LOOP (as in 'W.W.' July '72)
MOTOROLA MCI3IOP

EX STOCK DELIVERY
Specn. Separation: 40dB 50Hz- --15kHz. Distortion: 0.3%. liP level:
560mV rms. 0/P level: 485mV rms per channel. Input impedance: 50k.
Power requirements: 8--I2V Cii! 16mA. Will drive up to 75mA stereo
'on' lamp or LED. Simple to build.
KIT COMPRISES FIBREGLASS PCB
(Printed and tinned), Resistors, I.C., Capacitors. Preset Potm. and
Instructions. Only 0.40 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 L2.77 p.p. 6p + V.A.T.
14 PIN DIL SOCKETS. 16p each + V.A.T.
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 DE6 6GY

WINDSCREEN WIPER

DELAY KIT
Complete kit st 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 V.A.T.
and P.& P. ESSEX X-RAY CO. LTD.

Cash with order 57 THEYDON PARK RD.
THEYDON BOIS, EPPING, ESSEX CM16 7LR
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BIPREPAK
SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES

EX G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY EI05
POST & PACKING 45p EACH

41 TELEPHONE DIALS
Standard Post Office type.
Guaranteed in working order.

ONLY 271p
POST & PACKING 16¢p

,1_4

41"'
I :I*

TESTED AND GUARANTEED PAKS
B79 4 IN4007 Sil. Rec. diodes. rr

1,000 PIV I amp. plastic alaP
ssi 10 Reed Switches, I' long rr

dia. Highspeed P.O. type oap
B99 200 Mixed Capacitors. Approx.

quantity, counted by weight 21.
Post & packing 15p.

H4 250 Mixed Resistors. Approx. r r
quantity counted by weight a...P
Post & packing 15p.

H7 40Wirewound Resistors. Mixed
types and values

H9 2 OCP71 Light Sensitive
Photo Transistor 5513

Hla 20 0C200/1/2/3 PNP Silicon rs...
uncoded TO.5 can

1430 20 I Watt Zener Diodes,
Mixed Voltages 6.8-43V 55p

H33 100 Mixed Diodes, Germ. Gold sr..
bonded, etc. Marked and
Unmarked

lead Transistors,
NPN Silicon Planar types SSp

H39 6 Integrated circuits 4 gates SSD
BMC 962, 2 flip flops BMC 945 r

1440 20 EVN5no2nNu69n6c.credl 61.1315

H41 2 B0131/80132 Complemen
55-

tary Plastic Transistors "V
UNMARKED UNTESTED PAKS

B I 550 Germanium4 Transistorsar
RF

B 66 ISO Germanium Diodes
Min. glass type

B I13 200 Trans. manufacturers' re-
iTsanaldl &myepres.NPN, PNP,

B 64 100 Silicon Diodes DO -7 glass
equiv. to 0A200, 0A202

55p

55p

55p

55p
B66 100 Sil. Poadneds

6n1T,Des 55p
H6 40 Z...5,531rrtim Fars .D.loydpee s 55p
HIS 30 Tisciisn,HAat

. MixedvoRietcstifiers,
MI6 15 Experimenters of

Integrated Pak S SpCircuits. Data
supplied

H17 20 tiers,
Silicon 2:1 d Recti.

H2O 20 ILYr Is2Va7mType plastic.Siico Igxteeccl 55p
volts

H34 15
Transistors, PNP,

TO -3 MP
Can

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn
any 0-ImA meter into a
linear and accurate rev.
counter for any car with
normal coil ignition system.

/1.10 each
4

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, BCI68/9, etc.
Please state Audio NPN or Audio PNP when
ordering.
ALL AT 500 for E3.30, 1,000for ES .50, 10,000
for 644.

P&PlIp per 1,000

OUR VERY POPULAR 4p TRANSISTORS
TYPE "A" PNP Silicon Alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN Silicon, similar ZTX300 range.
TYPE "H" PNP Silicon, similar ZTX500 range.

RELAYS FOR
VAR

PIOUS& P 27ip
TPES £1.10Y

Our famous PI 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 and NPN, and
a host of Diodes and Recti-
fiers mounted on Printed
Circuit Panels. Identifica-
tion Chart supplied to
give some information
on the Transistors.

Pl.,' ask for Pak P.I. Only 55p
I 1p P& P on this Pak.

A CROSS HATCH GENERATOR
FOR f3.85 I ! !

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
and reliability. This was a project in the
September 1972 edition of Television.
This complete kit of parts costs
1.3.85, 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-
ventional switchabi 1 ity, burglar proof lock -up
and automatic alarm, negative and positive
compatibility. This project is a"star" feature
in the September edition of "Electronics
Today International" magazine. Our kit is
recommended by the ETI magazine.
Complete kit including P. & P. C7'92

Ready built& tested unit 63.02 EXTRA

81-PRE-PAK LTD

FREE CATALOGUER
FO

TRANSISTORS,

DIO
RECTDESIFIERS,

,

INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTSflY

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 I VCE Min. 15 HFE Min. 15

1-12 13-25 26-50
40 watt 21p 20p lap
90 watt 2619 2411, 22p
Range 2 VCE Min. 40 HFE Min. 40

1-12 13-25 26-50
40 watt 33p 31p 29p
90 watt 316p 361P 33p
Complementary pairs matched for gain at
3 amps. 1 1p extra per pair. Please state
NPN or PNP on order.

INTEGRATED CIRCUITS. We stock a

large range of I.C.s at very competitive prices
(from 1 1 p each). These are all listed 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, lip.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 1619 each 1 Now new low
16 pin type at lip each / profile type.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.I. Transistor Equivalents and
Substitutes:
This includes many thousands of British,
U.S.A., European and C.V. equivalents.
The Iliffe Radio Valve & Translator
Data Book 9th Edition: P & P 231p. 75P
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.T.

"Lase send me the FREE Bi-Pre-gok Catalogue.%
NAME

IADDRESS

ALL PRICES INCLUDE 10°. V.A.T.
MINIMUM ORDER 55p. CASH WITH ORDER,
PLEASE. Add lip post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE.

MI !MIMI 1E1
DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
Co. Req: No. 820919
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GIRO NO. 331 7056
C.W.O. only. P. & P. 10p on orders beloW L5

Discount: L10-10%. £20--15% (except net items)
Export Order enquiries welcome (VAT free)

SPECIAL RESISTOR KITS
10E12 1W KIT: 10 of each E12 value, 10 ohms -1M, a total of 610 (CARBON FILM 5%). L3.10 net
10E12 3W KIT: 10 of each E12 value. 10 ohms -IM, a total of 610 (CARBON FILM 5%), L3 20 net
25E12 3W KIT: 25 of each E12 value, 10 ohms -IM. a total of 1525 (CARBON FILM 5%). 0.20 net

Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

25E12 3W KIT: 25 of each E12 value, 10 ohms -IM, a total of 1525 (CARBON FILM 5%), a .35 net
20E12 3W KIT: 20 of each E12 value. 10 ohms -IM, a total of 1220 (METAL FILM 5%(. L7-50 net
15E12 I W KIT: 15 of each E12 value, 10 ohms -1M, a total of 915 (METAL FILM 5%), L8-15 net
10E12 2W KIT: 10 of each Ell value, 10 ohms -IM, a total of 610 (METAL FILM 5%), 612.65 net

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting: 0.010, 0.0150, 00220, 0 -033uF, 0.0470, 3fp. 0.0680.
0.10, 41p. 0-150, 4}p. 0.22uF, 5-3p. 0330. 8p. 0470, 9p. 0680, I I p. I uF.
159.1.5,0, 22p. 2.20F, 25p.
MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.0010, 0.00150, 0.00220, 0.00330, 0.00470. 2.1p. 0.00680, 0. OluF,
0'0150, 0-0220F. 0-0330 33p. 0 -047uF, 0068pF, O 10. 43p. 0.150, 63p.
0.22pF. 81 p. 0 -330, 12p. 0.470, 14p.
160V: 0.010 0-0150, 0.0220F, 23p. 0 . 047itF, 0.0680, 33p. 0 .1uF, 0 150. 43p.
0 -22pF, 5p. 0' 330, 6p. 0.470F, 73p. 0.680. Ilp. 10, 12f p.
MINIATURE CERAMIC PLATE CAPACITORS

22, 27. 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330. 390, 470,

RESISTORS
CF -High Stab Carbon Film, 5% MF-High Stab Metal Film, 5%.
W. Type Range 1-9 10-49 50-99 100-249 250-499 500.999 1000-i Size mm
3 CF 22-2M2 I 0.8 0.65 0.62 0.55 0.5 0.45 3.9 x10 5
3 CF 22-2M2 1 0.8 0.65 0.62 0.55 0.5 0.45 5.5x16
3 MF 10-2M7 1 0.9 0.8 0.7 0.65 0.65 0.6 3x7
+ MF I0 -2M2 I 0.9 0.8 0.7 0-65 0.65 0.6 42x10 8
I MF 10-10M 1.5 1.25 1.25 I I I 0-95 0-88 6.6xI3
2 MF 10-10M 3 2-5 2-5 2 I .75 I .75 I -6 8xI7-5
For value mixing prices, please refer to our catalogue. (price in pence each)
VALUES AVAILABLE -E12 Series only.

SOV: (pF)
560, 680. 820.1K, IKS, 2K2, 3K3, 4K7, 6K8, (µE) 0.01, 0.015, 0 022. 0 033. 0.047.
2fp. each. 0 I, 30V, 43P.; O. I; 100V, 5}p.
POLYSTYRENE CAPACITORS 160V S%
(pF)

00
10,

1 68005.
10

22, 33,
000

47, 68.100, 150, 220, 330, 470. 680. 1000, 1500, 2200, 3300,
47 4p 43p

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal 6p each I K. 2K2. 4K7, I OK. etc.
up to IMO
SUB -MIN 0.05W Vertical, 10013 to 220K n Sp each

B. H. COMPONENT FACTORS LTD.
(p.7R.w. 2E11cc.H.r.....,,,NuGT..rtDdsPITST09NA oE,

Tel. : Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

Miniature Mullard Electrolytics
I 0uF 63V 6p 680 I6V 6p
I .50 63V 6p 68pF 63V 12p
2 -2s/F 63V 6p 1000 I OV 6p
3.30 63V 6p 1000 25V 6p
4 OuF 40V 6p 1000 63V 14p
4.70 63V 6p 150.0 I6V 6p
6 -13uF 63V 6p 150uF 63V 159
8  0/IF 40V 6p 2200 6 - 4V 6p
100 I6V 6p 220uF IOV 6p
100 25V 6p 2200 16V 89
10063V 6p 220063V 2Ip
150 I6V 6p 3300F I6V lip
150 63V 6p 3300 63V 25p
160 40V 6p 4700 6.4V 9

25V 6p 470uF 40V 20pp
22uF 63V 6p 680uF 16V 15p
320 10V 6p 680siF 40V 25p
33uF I6V 6p 10000F I6V 20p
33uF 40V 6p I 000uF 25V 25p
32uF 63V 6p 15000 6.4 ISp
470 IOV 6p 1500uF 16V 25p
470 25V 6p 2200uF 10V 25p
470 63V Bp 33000 6.4169

VEROBOARD 0 I 0 15
2) x 5" 28p 28p
3} 3r 26p 19p

5% lip 33p
31. 31.. 289 28p21 1,, 7p 7p
23 5,, (Plain) - 14p
23 x 31" (Plain) - 12p
5 x 3f" (Plain) .- 22p
Insertion tool 59p 59p
Track Cutter 44p 44pPins,10p 10pPkt. 25

POTENTIOMETERS
Carbon Track 5K II to 2M .(2. log or linear. Single, 163p Dual Gang 46p. Log Single with DP
switch 26p3;

DIODES
N4001 63p
N4002 73p
N4003 9p
N4004 93p
N4005 lip
N4006 I4p
N9I4 7p
N916 7P

BA100 10p
0A5 429

A47 9P
0,481 I 1p
0A200 BP

PLUGS
DIN 2 Pin 12p

3 Pin 13p
S Pin 180° ISp
Std. Jack 143p
2.5mm Jack I 1p
Phono 53p
SOCKETS
DIN 2 Pin 10p

3 Pin 10p
5 Pin 180° lip
Std. Jack 14+P
2.5mm Jack lip
Phono 5-111.

ELECTROLYTIC CAPACITORS. Tubular & Large Cans
(uF/V): 2-2/25, 2-2/63, 4-7/10, 4-7/25, 4-7/63, 22/10, 22/25,
22/63. 5p. 2/10, 10/10, 50/10, 100/10, 10/25, 50/25, 10/50, 54111.
200/10, 100/25. 50/50, 63p. 500/10, 200/25, 100/50, 9p. 1000/10,
500/25, 200/50, Ilp. 2000/10, 1000/25, 500/50, 163p. 1000/50,
39p. 1000/100. 66p, 2000/25. 27p. 2500/12, 17p. 2500/25, 33p.
2500/50. 62p. 3000/50. 72p. 5000/25, 66p. 5000/50, 94p. 7000/50,
60p. 25,000/25.74p. HI -VOLT: 8/350, 14p. 16/350, 19p. 32/350.
25p.50/250, 18p 100;500,33p.
METALLISED PAPER CAPACITORS
250V: 0.050, 0.10 4-3p, 0.250. 53p, 0.50, 64p, 19F, 9p.
500V: 0.0250,0 05uF. 4S p. O. I uF. 53p, 0.250, 63p. 0.5uF, 9p.
1000V: 0.01uF, 10p. O. 022uF, 12p. 0-0470, O. IMF, 16p. 0.22mE,
31. 0.470 39p.

TRANSISTORS
ACI27 16-fts BC212L

lipAC128 lip BC2I3L p
BC107 I 1p BC2I4L 17p.
BC 108 12p 0C44 18p
BC109 13p 0071 I3P
BC I48 12p 0081 16p
BC149 12.p OC I 70 23p
BCI82L lip TI543 330
BCI83L Ilp 2N2926 I 1 is
BC184L 13p 2N3702 I I p

Integrated
Circuits
,A709C 50p
0A741C 559
5A723C LI
,,L914 35p

Screened Wire, Metre 5fp
Twin Screened Wire, Metre 109
Stereo Screened Wire, Metre 10p
Connecting Wire, All colours, Metre 23p
Neon Bulb, 90V Wire Ended 5 for 24p

QUANTITY DISCOUNT
SPECIAL BULK BUY PRICES

ARE AVAILABLE BY
QUOTATION FOR LARGE

PROJECTS AND TRADE

WHAT READERS SAY

The Pictorial Method
SI

ELECTRICITY(5vols)
ELECTRONICS(6vols)
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
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The series
will be of ex-

ceptional value in
training mechanics and

technicians in Electricity,
Radio and Electronics.

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

H.F., Coventry
I am extremely satisfied with these fine books.

C.K., Swindon
I would like to say how easy your books are to
study. B.B., London
I purchased Basic Electricity and l have found
them to be the best books of their kind that I have
ever read. Will you please send Basic Electronics.

G.S., Portsmouth

r

YOUR

GUARANTEE

Should you be, in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return
of post.

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £4.50 0
BASIC ELECTRONICS 6 parts £5.40 0
BASIC TELEVISION 3 parts £3.60 0

Tick Set(s) required. Prices include Postage and Packing.
YOUR 100% GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS

7HP
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S ENTERTAINMENTS
.STANDARD & CUSTOM-BUILT AUDIO ELECTRONIC :rUIP-LENTNEW&s0NDiA3MSICAINSTRu4s

DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES

Announcing our
improved range of
constructor modules
FOR DOMESTIC
& COMMERCIAL
USE

New Versions using 3A
"Plastic Power" Driver
Transistors now available.

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
guaranteed. They offer superb
value for reliability and
versatility.

SA35 35W RMS uses
7 transistors and 7
diodes. Carr. paid. £4.45

A NEW ADDITION IS THE

SA50 at £5.65
Carr. paid. A rugged, well built unit, capable of
SOW RMS out, with all the advantages of Saxon
Amplifier design and quality. Ready now.

SA I 00 makes an ideal
unit in disco assemblies

A real glutton for work. Reliable,
tough and compact. I 1 transistors,
6 diodes. Carr. paid.

B RIEF SPEC. FOR ALL THREE
Freq. 15-40,000Hz !.! I dB

response
Distortion 0.2% at !kHz
Loads 4 to 16 ohms
Quiescent 15mA

current
Noise
Supply

voltage
Size

Better than -75dB
SA35-45V 5A50 45/65V
SAI00 40-70V
44in x 4in x lin (SA100)
4in X Sin Y lin (SA35/SA

Circuits, connecting instruction and
supplied free with all modules.

L10.90
MODULES

All modules
incorporate
OPEN AND
SHORT
CIRCUIT
PROTECTION,
plus proof
against over -
dissipation and
faulty inductive

50) loads in its
SAI00

application data are

POWER SUPPLIES FOR
THE SA25 35 & SAI00 AUDIO MODULES
PU45 Unstabilised supply for 2 SA25/35's [490
PU70 Unstabilised supply for one or two SA100

L7.75 carr. 40p
PS45 Stabilised module for 2 SA25's or two SA35's

L3.50 carr. free
MT45 Transformer for above, heavy duty

£2.85 carr. 20p
MT30 Transformer for unstabilised supply complete with

rectifier diodes mounted L3.50 carr. 20p
PS70 Stabilised supply module for one or two SA100's

L4.90 carr. free
MT70 Transformer for PS70 L4.90 carr. 40p

ALL MODULES ARE BUILT ON GLASS FIBRE P.C.
B OARD AND SUPPLIED FULLY TESTED

TWU NEW PA/MIALII
Built for hard work!
In extra ,Iimline easy -fit case.

Using grouped pairs of inputs (high
inputs) with individual bass, treble
controls on each pair, plus master controls.
low -noise units will feed all makes
making them ideal for clubs, discos,
jack sockets, compact design. In
cases. All Units guaranteed for 3 years.

 HIGH AND LOW IMPEDANCE
 BASS/TREBLE/VOLUME

PAIR

 MASTER CONTROL ON OUTPUT

UUNIKUL UNITS

Z and low Zand volume'
These

of amplifiers
etc. Standarc
strong metal

INPUTS

 M 4H
4 high 2, 4 low Z inputs, 4 sets o
controls. Case 10" ! 8' and only 2fi
deep. Carr. paid.

£ 18.50 _.-V.A.T

 146 I -I L
12 inputs (6 high Z, 6 low 2 I. Carr. pai 
18 " 8'
21.. £27.50 -'- V.A.T.

1 secti on fo
ON EACH ,Coharn'eown gainrnod6ules-' '(24dBr )buildinaTont

controls-18dB swing. Carr. paid.

L350 + V.A.T.

CONTROL UNITS'
Mono (as shown). E6.50
Carr. 20o.
Stereo. i 15.80Carr. 30P.
Two decks, and full headphone mo
Sin x 4in deep and is finished with
deck fader, volume, bass, treble,
treble, mains on/off.
COMPARABLE TO UNITS AT
mic. Input.)

1. ..ii c... -. 6.11011
*

- t 15 -1t4 M. ID ellt %......, Aro, %..." ...., . 9..." '....,
__ a

g _
itoring. The unit is mains operated and measures 17iin x
a smart white on black facia The controls are: Left/Righl

Headphone Selector and volume, Microphone volume, bas!

OVER TWICE THE PRICE. (N.B.-Stereo only ha!

PLEASE ADD 10% FOR
V.A.T. TO TOTAL VALUE

OF YOUR ORDER

S.A.E. brings Saxon
equipment and

bargains list

120 WATT HEAVY DUTY MODULE
Rugged class A driver stage. This module will run from all our
mixers, etc., and most other makes. Delivers 120W into an
eight ohm load and employs 4 TO3 can (115W) output transistors
SPECIFICATION
Power output, 120W into 8 ohms
Freq. response, 20-20,000Hz ! 2dB Module only ii3.90
Input sensitivity, 200mV into 10K (Carr. 200)
Construction, Fibreglass board
Size, Bin !. 4in >,. 4in (5in with supply) Module and
Low distortion parallel push-pull power supply EI8.95output stage. (Carr. 40p)

 160 watts version
with power
aulsOlY 1,7.90(Crr. 50p) .....

SOUND AND LIGHT UNITS
Our popular 3 channel model handles up to 3kW (3,000W) of
lighting and incorporates versatile sound control arrangements.iXON to enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value.

3 CHANNEL UNIT SINGLE CHANNEL UNIT
Includes bass, middle and treble as well as Operates from 5-100W amplifiers. Supplied
master controls, 2 amplifiel sockets eliminate for bass note operation, is easily adapted for
need for split leads. Up treble or mid -range at a
to 3kW lighting load.

E I 9 75
cost of about Sp. Carr, pd. £8.90Smartly finished steel case.

Carr. 30o.

COMPLETE AMPLIFIERS
CSE 100 04.90 carr. free
This versatile unit is now available in a black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100W
RMS and continuous signal outputs of 70W. Two
individually controlled inputs with wide range bass
and treble controls.

SAXON 100 L4810 carr. free

 Ir
le fr

output of 120W speech and music,
power, four individually con-

input stagems and wide range bass and
this aplifier has established itself
quality and reliability at low cost.

4., 4.,. 4... ii. li. (... B With an RMS
100W continuous
trolled FET    SAXON treble controls,
as a unit offering

LOUDSPEAKERS British made bargains!! 600 Watt 3 colour Light
12in 25VV 8/15 ohms E5.95 carr. 30p. 15in 50W 8/15 ohm 414.50 car, Boxes Smart Rexine
50p. I 2in 40W 15,000 gauss magnet system 8/15 ohm 4II.50 carr. 40p. finish CIS carr. free.

A.K.G. MICROPHONES
DI 1 DHL IDEAL DISCO MIKE ONLY E9.45 (rrp £11.001. S.A.E.. for special price list.

Order and personal shoppers to:

SAXON ENTERTAINMENTS LTD., 329 Whitehorse Road, W. Croydon, Surrey CR0 2HS
Telephone 01-684 6385 PvrAice.; qiuored dot

be added
include

v to
From 9.30 a.m.-5.30 p.m. total. ornf for V.A.T
TRADE AND EXPORT ENQUIRIES INVITED

TERMS OF BUSINESS
Cash with order (C.W.O.). For C.O.D. please add 3Sp
extra. cash by regd. letter please.
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enrrs
FREE BOOKLET
All types of
TRANSISTORS RECTIFIERS
BRIDGES SCR's TRIACS
INTEGRATED CIRCUITS
F.E.T. LIGHT DEVICES
OVER 1500 DIFFERENT DEVICES
ENTIRELY NEW 1973 EDITION

SEND FOR YOUR FREE CO

UK'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES
BEST PRICES RETAIL TRADE EXPORT & INDUSTRIAL

MORE DEVICES
NEW PRICES
NEW RANGES

THIS IS A MUST
FOR ALL
SEMI -CONDUCTOR
USERS!

(ask for Booklet No. 36)

PY TODAY!

INTEGRATED CIRCUITS
VERY IMPORTANT -ONLY BRANDED I.C's ARE TO THE FULL MANU-
FACTURERS' SPECIFICATIONS. ALL OTHERS ARE NOT. HENRY'S SELL
ONLY BRANDED INTEGRATED CIRCUITS .. , FROM TEXAS ... 1.T.T....
FAIRCHILD... S1GNETICS ... SO WHY BUY ALTERNATIVES OR UNDER
SPEC. DEVICES WHEN YOU CAN PURCHASE THE GENUINE ARTICLE
FROM US EX STOCK ... NEED WE SAY MORE!

Type

11rcgie+14.11:17.1
Y75, 11

Ep
SN74110N 57
EIN74111N 86

1- 12- 30- Type 1- 12- 30- 85174116N 2.16
11 29 99 11 29 99 8N74118N 1.00
EP £p £p Ep £p £p 8N74119N 1.92

8577400N 20 18 16 8N7441AN 86 79 78 8N74120N 1.05
8517401N 20 18 16 SN7442N 86 76 78 8N74121N 57
9N7401AN 88 88 88 8N7443N 160 1.27 1.13 8N74122N 80
8N7402N go 18 18 8517444N 1.60 1.87
8517403N 20 18 18 8N7443N 2

N7711223;1
69

9N7403AN 38 88 33 81,17446N 2.16 2-18 1419 8N74126N 69
8N7404N 04 21 18 8N7447AN 1.80 1.80 1.57 8N74132N 72
SN7403N 20 18 16 SN7448N 1.50 1.27 1.18 8N74136N 61
8N7403AN 44 44 38 SN7430N 20 18 18 8N74141N 1.00
SN7406N 40 88 35 8N7431N 20 18 16 85174142N 2.88
8N7407N 40 88 85 8517433N 20 18 18 8N74145N 1.44
8N7408N 25 22 19 8N7434N 20 18 18 8N74147N 2-80
8N7409N 33 88 28 8N7460N 20 18 16 SN74148N 2.01
9N7409AN 44 44 38 9N7470N 33 80 97 9N74130N 2.80
SN7410N 20 18 16 9N7472N 88 88 34 8N74131N 145
8N7411N 25 23 21 8517473N 44 41 37 SN74133N 1.09
8N741'2N 28 28 26 SN7474N 48 48 49 9N74154N 2-30
8N7412AN 88 88 88 8517473N 59 66 61 8N74155N 1.56
BN7413N 80 27 25 8N7476N 45 36 32 8N74136N 1.09
8N7414N 72 72 83 8147480N 80 70 50 8N74137N 1.09
8N7418N 30 27 25 8N7481N 1.26 140 95 8N74139N 2-44
8N7417N 30 27 25 SN7482N 87 80 72 SN74160N 1.58
8N7420N 20 18 16 8517483N 1.20 1.10 1.00 0N74161N 1.58
9N7422N 28 28 25 SN7483N 1437 1.87 1418 9N74162N 1.58
8517422AN 38 38 88 SN7488N 50 50 44 8N74163N 1.58
9N7423N 37 34 32 9N7489N 4132 4432 8-78 9N74164N 001
9N742351 37 37 32 8N7490N 75 70 63 SN74163N 9.01
8N7427N 37 37 82 SN7491AN 140 1.00 90 85174166N 2-16
8N7428N 48 43 37 13/X7492N 75 70 83 8N74167N 4.10
SN7430N 20 18 18 SN7493N 75 70 63 8N74170N 2438
8N7432N 37 87 32 SN7494N 85 80 75 85174172N 5-713
8N7433N 48 43 38 85749514 86 80 76 8574173N 1.88
8N7433AN 67 57 50 8N7496N 1.00 90 83 8N74174N 140
8N743754 43 48 37 8517410014 2.18 1.89 149 857417551 1.29
8N7438N 43 43 87 85174104N 60 53 45 9N74176N 144
SN7438AN 57 57 60 8N7410354 60 58 45 8N74177N 1.44
451744014 20 18 16 85174107N 51 51 45 9N74180N 1.44

1- 12-.
29
Ep
57
86

2.18
90

1432
1.05

57
80

1.44
69
89
72
63
90

2138
1.44
2-30
2.01
2-30
145
1.09
030
1415
14)9
1.09
2.44
1.58
1.58
14$8
1.58
24/1
2.01
018
4.10
088
5-78

14313

1430
1.29
1.44
1.44
144

30-
99
Ep
50
75

1&9
83

1438
92
50
70

1.28
80
80
63
55
80

2.52
1.28
103
1.83
2-01
1.00

95
2-01
1.00
1.00

95
2.14
1.38
1418
1.38
148
1428
1.713
1.89
3.59
9.52
5.04
145
1.57
1.13
1.213
1.28
1.28

PRICING OF SN7400 SERIES IS CALCULATED ON THE TOTAL
NUMBER ORDERED REGARDLESS OF MIX
SN74 (HIGH POWER), SN74 (LOW POWER) series in stock. Send for List 36
free on request. Low Profile Sockets, 14 pin, 15p, 16 pin, 17p, 8 pin, 14p.

TRANSISTORS -A selection
For full list send for booklet 36 today

L p L p C p L p £p £p
AAZI3 10 BCI69C 14 BY100 15 0C36 65 V405A 25 2N3614 59
AC107 35 BCI82 12 BYI27 IS 0C44 15 ZTX108 10 2N3702 1 1

ACI28 20 BCY32 BS BYZI3 3S 0C45 IB ZTX300 14 2N37I4 1.60
ACI87 20 BCY39 1.00 C106D 55 0071 IS ZTX302 18 2N377I 1.75
ACYI7 35 BCY55 2.50 GETI 1 I 35 0072 25 ZTX500 15 2N3773 2.25
ACY39 65 BCY70 IS GETI 15 75 0077 S5 2G301 40 2N3790 2.25
AD149 SO BCY7I 20 GET880 55 0031 28 2N697 IS 2N3819 35
ADI61 39 BCY72 13 LM309K1437 0083 25 2N706 10 2N3866 75
ADI62 39 80124 80 MATI21 25 0C140 65 2N930 20 2N3903 IS
AFI 17 20 BDI 31 45 MJE340 50 0C170 25 2N987 45 2N4062 14
AFI 18 SO BFI 15 22 MJE520 65 0C200 55 2NI132 25 2N4125 IS
AFI39 33 BFI80 33 MJE3055 75 0C202 90 2NI304 22 2N487I 35
AFI86 40 BF194 13 MPFI05 46 OCP71 1.00 2N1613 20 2N5457 36
AF239 44 BFXI3 23 NKT2I7 45 ORPI2 55 2N167I 1.00 23001 3.00
ASY27 30 BFX34 55 NKT4O4 60 ORP60 45 2N2147 75 25026 8.90
BAI IS 10 BFX88 22 0A5 60 P346A 20 2N2I60 69 25303 70
BAXI3 5 BFY50 20 0A81 10 TIL209 25 2N2926 10 40250 45
BC107 12 BFY5I 20 0A200 8 TIP29A 49 2N3053 20 40361 45
BC108 12 BFY64 45 0A202 10 TIP30A 58 2N3054 45 40362 40
BC109 12 BFY90 75 0C16 85 TIP3FA 61 2N3055 45 40408 50
BC109C 14 BLY36 6.25 0C20 1.23 TIP4IA 74 2N3440 50 40486 75
BCI 13 16 BSX20 IS °C28 65 TIP42A 90 2N3442 1.10 40636 100
BC147 12 BUI05 2.20 0C35 55 TIS43 26 2N3525 80 40430 85

All types offered subject to availability. Prices correct at time of press. E. & 0.E

TEA 1100:5 WATT I.C.
Suitable alternative to
SL403D. 5/30 volt oper-
ated. 8/16 ohm 5 watt
output.
With circuits and data

SINCLAIR IC12
With circuits and
data. 6 W IC with
printed circuit board
28V operated, LI.80.

ZN414 IC
Integrated circuit radio as
featured by many
magazines. (PW Jan. 73
Reprint Ref. No. 19
for 10p). EI20.

TOSHIBA POWER
AND PREAMPLIFIER
MODULES
TH9013P 20W power
amplifier 22-0-22 or
single 45V operated,
£4.57.
TG90I4P Stereo on two channel
preamplifier, £1.50.
(Circuit book No. 42 price 10p).

ULTRASONIC TRANSDUCERS
Operate at 40k1 -1z up to 100 yds.
Ideal remote switching and signalling,
complete with data transmitter and
receiver, new I.C. circuits. Per pair,
£5.90.

30I5F 7 SEC.
IC size complete with data
price L2 each or 4 for O.
(Digital clock circuits Ref.
No. 31, 15p).

TRANSISTORS -SPECIAL OFFERS
2N3055

25 47p each
100 42p each
500 39p each

1000 34p each.1.Mi=111.
AF117

25
100
500

1000

15p each
13p each
12p each
10p each

BY I27
25 12p each

100 10p each
500 9p each

1000 Op each

0C35
25

100
500

1000

46p each
42p each
38p each
34p each

ZEN ER
DIODES
400m/w BZY88/
BZX83. From
3.3V -33V, 10p
each.
1-3W 5% Mir ia-
cure Tubulars
1N4700 series.
From 3.3V -33V,
18p each.
IOW. Stnd.
Mounting ZS
series 6.8V -100V
5%. 40p each.

LINEAR I.C.L p
702C (T05) 75
709C (T05) 39
709C (DIL) 39
723C (T099) 90
723C (DIL) 90
728C (DIL) 45
728C (T099) 45
74IC (T05) 50
74IC (DIL) 50
747C (T099) 1.00
747C (DIL) 1.00
748C (DIL) 61

SILICON
RECTIFIERS
I amp series.
IN4001 to IN4007.
From 6p each.
15 amp.
PL4001 to PL4007.
From 8p each.
3 amp.
PL7001/IN5400.
From 14p each.
Send for full list
36.

MORE OF
EVERYTHING
AT HENRY'S

See pages 847,
848. and Back
Cover of this

magazine.
BEST VALUE

SEMI-

CONDUCTOR

QUANTITY

DISCOUNTS
10% 12+, 15%
25+,20% 100+
All one type
except where
quantity discounts
shown.
Min. order /100
please.

10% VAT
TO BE ADDED

TO ALL
ORDERS

U.K. post, etc. 15p per order.

TRIACS-Stud
Mounting with
accessories
3 AMP RANGE I-11
Type P.I.V. Price ea.
SC35A 100V 80p
SC35B 200V 85p
SC35D 400V 90p
SC35E 500V LI.20
6 AMP RANGE
SC40A IOOV 90p
SC4OB 200V 93p
SC40D 400V L1.20
SC40E 500V il.50
10 AMP RANGE
SC45A IOOV LI.05
SC45B 200V £1.15
SC45D 400V L145
SC45E 500V 1145
IS AMP RANGE
SC50A IOOV £1.45
SC5OB 200V L1.65
SCSOD 400V 11.95
SC50E 500V 1125
TRIACS-Additional
Types
40430 TRIAC (T066) LISP
40669 TRIAC (Plastic)

90p
40486 TRIAC (T05) 75p

C1

NEW RANGES
BRIDGE RECTIFIERS
FEATURES SMALL
SIZE & LOW COST
250 M/A I AMP P.I.V.
B025/05 50 16p
8025/10 100 18p

x iin dia.
AMP I -I I

Type P.I.V. Price ea.
805/05 50V 20p
805/10 100V 22p
B05/20 200V 23p
805/40 400V 25p
805/60 600V 17p

])in. dia.
1 AMP
BI/05 50V 2.3p
BI /10 IOOV 25p
B I /20 200V 28p
B I /60 600V 30p
IF( x}1.- x Ain, dia.
I AMP
WOOS 50V 29p
WO I IOOV 30p
WO2 200V 32p
WO6 600V 35p
1 x }in. tubular
2 AMPS
82(05 50V 35p
B2/10 IOOV 40p
82/20 200V 45p
82/60 600V 50p
B2/100 1000V 55p
(H Ain. dia.
4 AMPS
B4/100 IOOV 55p
B4/200 200V 59p
B4/400 400V 65p
B4/600 600V 75p
134/800 800V L1.00

.}L. Ain. dia.
6 AMPS
86/05 50V 65p
B6/I0 100V 70p
B6/20 200V 80p
86/40 400V 90p
86/60 600V £1.00

Ain. dia.

SILICON CONTROLLED
RECTIFIERS
Type
I AMP (T05) P.I.V. I-11
CRS I/05AF SOV 30p
CRS I/10AF 100y 30p
CRS I/20AF 200V 35p
CRS I/40AF 400V 45P
CRS I/60AF 600V 55p
3 AMP (T048)
CRS 3/OSAF SOV 40p
CRS 3/10AF 100V 40p
CRS 3/20AF 200V 45p
CRS 3/40AF 400V 35p
CRS 3/60AF 600V 65p
5 AMP 400V 60p
CRS 5/400V 60p
7 AMP (T048)
CRS 7/100 IOOV
CRS 7/200 200V
CRS 7/400 400V
CRS 7/600 600V

60p
67p
85p
95p

Henry's RADIO
LIMITED

EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-40283811 Open. -
354 -356 High Fidelity and Tape Equipment 01-4025854/47361 9 an" P^'
309 PA -Disco -Lighting High Power Sound 01-723 6963 6 days a week

303 Special offers and bargains store All stores
open all dayAll mail to 303 Edgware Road, London W2 1BW Saturday
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TEST EQUIPMENT
MULTIMETERS
(carr., etc. 30p)
2.00H (M210) 20k/V Slimline with case, 1445
THL33D 2k/V Robust with case, £495
U437 I Ok/V Steel case. A.C. up to 40kHt, (4.95
U4314 20k/V with A.C. current ranges, LI3.00
AFI05 50k/V with leather case, £9.50
U4313 20k/V A.C. current. Steel case, 0.50
U434I Plus built in transistor tester, L10.50
Model 500 30k/V, £9.95

enrrs
UK's

LARGEST RANGE

OF KITS &
6AD6ETS

OTHER EQUIPMENT
SE150B Pocket Signal Injector, L140. Carr. 1SP
SE500 Pocket Signal Tracer, /1.50. Carr. 15p
TEIS Grid Dip Meter 440kHz-2130MHz, [13.45.

Carr. 30p
TE40 A.C. Millivoltmeter I .2MHz, 11111.75. Carr. 3Sp
TE65 28 Range Valve Voltmeter, L19.2.5. Carr. 40p
TE20D 120kHz-500MHz RF Generator, 11645.

Carr. 40p
TE220 20Hx-100kHt Audio Generator [18.75.

Carr. 40p
SE350A Deluxe Signal Tracer, L995. Carr. 20p
5E400 Volts/ohms/R.0 sub./RF field/RF gen., LI 1.15.

Carr. 20P

A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester, 4540. P. & P. 15p
El 300 Mono mag cart preamp, El .95. P. & P. 15p
El 310 Stereo mag cart preamp, £4.95. P. & P. 25p
Easiphone telephone amplifier, L6.15. P. & P. 25p
01203 Telearnp with PU coil, 13.60. P. & P. 20p
LLI Door lntercomm. and chime, L11.95. P. & P. 25p
Chattalite (lights as you talk), 1340. P. & P. 20p
I kW Dimmer/controller, £3.00. P. & P. 10p
gin Twin spring unit, for Reverbs, C2.75. P. & P. ISP
I6in Twin spring unit, for Reverbs, f6.50. P. & P. 25p
Car Tachometer Electronic, (7.50. P. & P. 15p

VHF 205 Marine band converter, E3.95. P. & P. 15p
82005 4 Ch. mic. mixer, L245. P. & P. 15p
B2004 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 PVC cabinet. 600MW output.
All parts 1748 (battery 22p). Carr. etc. 31P.

BUILD THIS TUNER
MN/11.W Radio tuner to use with any amplifier.
Features Mullard RF/IF module Ferrite aerial, built
in battery. Excellent results. Size 7in x 2fin
3fin. All parts /4.85. Carr. 15p.

FIBRE OPTICS
0.01 Diam Mono Filament. [150 per 25 metre reel.
0.13 Diam 64 Fibres Sheathed. L1.00 per metre.
SPRAYS I Smm Diam Mares Tails, L9.50.

PANEL METERS TRANSFORMERS CONTROLS RELAYS

IRONS  TOOLS  VALVES  POT CORES MOST TYPES OF COMPONENTS

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

1
KITS BY

En IRO!)
UK LTD

EASY TO BUILD -
EVERYTHING SUPPLIED

Model No.
310 Radio control receiver ..
300 4 -channel R/C transmitter
345 Superhet R/C receiver ..
450 TV sweep generator ..
455 AM signal generator ..
460 FM signal generator ..
65 Simple transistor tester..

115 8W amplifier ..
120 12W amplifier ..
125 Stereo control unit
130 Mono control unit
605 Power supply for 115
610 Power supply for 120 ..
615 Power supply for 2 x 120
230 AM/FM aerial amplifier ..
240 Auto packing light ..
275 Mic. preamplifier
480 Electronic voltmeter ..
485 0-I2V 300mA STAB. supply
570 LF generator I 0Hz-ImHz
575 Sq. wave generator 20Hz-20kHz
590 SWR meter .

620 Ni-CAD Ch .2-11V
630 STAB. Power supply 6-I2V
690 D.C. motor speed Gov. .

700 Electronic Chaffinch ..
705 Windscreen wiper timer
760 Acoustic switch
780 Metal Detector (electronics only)
790 Capacitive burglar alarm
810 Dynamic Compressor ..
835 Guitar preamp
840 Delay car alarm ..
875 CAP. Discharge ignition for car engine

(-Ve Earth) .

80 Scope calibrator ..
255 Level indicator ..
430 3mHz Millivoltmeter
525 120-160rnHz VHF timer
715 -Photo cell switch
795 Electronic continuity tester ..
860 Photo timer ..
871 Slide projector auto feed control
235 Acoustic alarm for driver ..
465 Quartz XTAL checker ..

300
5.75
5.08

10-14
9-25
9,91
1.18
2 87
388
410
3.52
388
4.08
485
2.79
5.18
5.83
17-51
968
12-60
12-87
10.24
7.47
7.65
1.63
596
5.56
8.87
7.27
6.16
6.79
3.75
510

10 68
1.98
5.50

18 23
9.33
6.93
3.88

12.04
8.72
6.96
7.89

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY

MULTI -USE AND
RADIONIC KITS

10-I 10 Projects .. 3.60
50-1 SO Projects .. 8.00

150-I 150 Projects .. 13.20
Telephone Communicator 7.20

Projects 4.95
XX4020 2400 ((rEaledcio)) 945
(Carr./Packing 40p)
ALL TRANSISTOR CIRCUITS WITH
HANDBOOKS

All types offered subject to availability. Prices
correct at time of press E & OE. 10% VAT TO
BE ADDED TO ALL ORDERS. UK post, etc.
15p per order.

Henry's LIMITED
EDGWARE ROAD, W2

SEE FACING
PAGE FOR
ADDRESSES

Henry
1974 Catalogue

t4 -4i cvVI 0111,110.11

GARRARD BATTERY TAPE DECK
GARRARD 2 speed 9 volt tape decks. Fitted dl
play and oscillator/ heads. Wind and rewind
controls. Takes up to 4in spools. Brand new com-
plete with head circuits. 19.50. Carr. 30p.

TOP QUAUTY SLIDER

CONTROLS
60mm stroke high quality
controls complete with
knobs (post, etc. 15p any
quantity).
Singles Log and Lin
5k0, 10k0, 22k0,
50k 0 , 100k0, 250k 0 ,
500k0. I Meg. 45p each.
Ganged Log and Lin
!Oka, 22k0, 50k0,
100k 0, 250k 0 . 65p each.
(Quantity discounts
available). Complete
with knobs.

MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance,
£200; '18' Med. Im-
pedance, £2,00; Erase
Heads for '17' and '18',
75p; '63' 2 track mono -
Hi imp., £1.75; '43'
Erase Head for '63', 759.
(Post, etc. 15p any
quantity).

R730/E73 2 Track Mono
Record Erase Low Imp.,
75p pair.

SINCLAIR AND MIN ATURE AMPLIFIERS
AMPLIFIERS (Carr. etc. 20p).
4-300 0-3 watt 9 volt
104 I watt 9 volt
304 3 watt 9 volt
555 3 watt 12 volt
E1208 S watt 12 volt
608 10 watt 24 volt
410 10 watt 28 volt
Z30 15 watt 30 volt
E1206 30 watt 45 volt
Z50 30 watt 50 volt .

E1210 24 + 24 watts 12 volt
RE500 S watt IC mains operated Amplifier

with controls
SAC 14 7 + 7 watt Stereo with controls
SAC30 15 + 15 watt Stereo with controls..

SINCLAIR UNITS (Carr. 20p)
Z30 3 57
Stereo 60 Preamplifier
PZ5
PZ6
PZ8 (for ±50)
TRANS.
AFU

1.75
230
250
1,85
4.50
4,10
4,95
3.57
9.75
417
5.15

6 30
800

11.00

250 7.97
7.97
3,97
6-37
4.77
2.95
4.45

SINCLAIR PACKAGE DEALS. Post 25n
2 x 230, Stereo 60, PZ5
2 x Z30, Stereo 60, PZ6
2 x Z50, Stereo 60, PZ8
Transformer for PZB .
PROJECT 605 KIT

13.95
18.00
10-15
2.95
9.95

POWER SUPPLIES FOR EVERY PURPOSE
(All cased unless stated chassis)
470C 6/74/9V 300mA, (Includes Multi -Adaptor for
Tape Recorders etc.), /I.95. Post 20p
Car Lighter Voltage Adaptors 300mA (State Voltage
6V, 74V, 9V), 11.95 each. Post 25p
SC202 3/6/75/9V 400mA, 0.25, Carr. 30p
HC244R Stabilised version, /4.25. Carr. 30p
P500 9V 500mA, £2.80. Post 20p
P11 24V 500mA (chassis), 1.2.80. Post 20p
P15 26/28V I amp (chassis). 0.70. Post 20p
P1080 12V I amp (chassis), 13.25. Post 200
P1081 45V 0.9 amp (chassis), £4.40. Post 20p
P12 44.-I2V 0.4-1 amp, L6.75. Post 30p
SEIOIA 316/9/12V I amp (Stab.), MIS. Post 25p
RP164 6/7f/9/12 I amp (Stab.), 19.95. Post 30p
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STEREO AMPLIFIERS
(Carr.: packing 50p)
AKAI: AA5200 61.70

AA5500 7850
AA5800 . 117.50

AMSTRAD: IC2000 Mk, I . 29.50
4000 2310

EAGLE: TSAI49 25,10
TSAI51 34.85
AA2 30.80
AA4 .. 42.45
AA6 55.95

HOWLAND WEST: DAI000 2245
HENELEC TEXAN: Kit .. 28.50
HENELEC TEXAN: Built .. 35.00
NIKKO: TRM300 25.95

TRM400 . 32.50
PIONEER: SA500A 34.25
ROTEL: RA3I0

RA6I0
36.95
54.95

RA810 .. 75,75
RA 1210 92.50

SINCLAIR: 2000 22.95
3000.. .. 28.95

TANDBERG: TA300 66.10
TELETON: SAQ206B 22.50

SAQ307 22.50
GA202 28 -SO

STEREO RADIO TUNERS
(Carr./packing 50p)
AKAI: AT550.. 60.50

AT580 .. 94.50
AMSTRAD: 3000 .. 23.55
EAGLE: AA8 40.50

TST152 29.45
HENELEC: Stereo Kit . 21.00

Built 2495
HOWLAND WEST: DA10007 25.35
PIONEER: TX500A 48.75
ROTEL: RT320 36.95

RT620 57.95
SINCLAIR: 2000 26.95

3000.. .. 26.95
TELETON: GT202 30.50
DECODERS/SYNTHESIZERS
(Carr. etc. 30p)
AKAI: SSI . . 39.70
DYNACO QUADRATOR 16.90
EAGLE: AAIO 11.00

AA26 16.35
TATE I 7.95,

TATE 3 Chassis . 15.75
TATE 4 ' 19.95
TATE 7 Boxed . 25.95
MATCHED SPEAKER SYSTEMS
Recommended pairs 8 ohms
MARSDEN HALL
110, IOW 19-95 pair
150, 15W .. 2530 pair
200. 20W .. .. 33.50 pair
AMSTRAD
Acousta, 1500 15W .. 24.90 pair
Acousta, 2500 20W .. 28.50 pair
DYNACO
A10 .. 41.00 pair
A25 1. 20-60W .. 65.00 pair
A35 .. 78.00 pair
WHARFEDALE
Denton 2, 18W .. 24-40 pair
Linton 2, 20W .. 31.00 pair
Triton, 25W .. 3775 pair
LEAK
ISO, 18W 33.50 pair
250, 18W .. 42.50 pair
CELESTION
120,20W .. 3595 pair
County, 25W 31.50 pair

47.95 pair
44, 44W 79.95 pair
U.K.'s largest stockists for KEF
Acoustic R h, Mordaunt
Short and Cambridge audio
speakers. In stock and on demon -

ion. Phone for keenest price
STEREO MAGNETIC
CARTRIDGES (Carr, etc. 15p)
SHURE
M3Dm L3,20; M44.7 L3.95; M44E
L4.25; M55E L4.95; M44G L4.20;
M75/6/IIB L6.75; M75ED11 L8,50;
M75E111[7.95; M75GII L7.25.
GOLDRING
G850 L2.85; G800 L375; G800H
L3-50; G800E [575; G800SE £10.00;
G820 L640; G820E E10.00; G820SE
L13.35.
ADC
Q36 L10.70; Q32 L8.70; Q30 L590.
GRADO
FTR L5.2.5; F3E 11125; FTE L8.25; MZ
118.75.
EMPIRE
909EX 47.25; 999EX L925; 9995EX
L10.75 999TEX L14.95.

DISCOUNT HI-FI, TV, TAPE AND CAR ENTERTAINMENT
Low prices means less VAT Henry's give lull guarantees and demonstrations for callers. Plus big savings.

Also at Modern Electrics (Retail) Ltd.. 120 Shaftesbury Avenue. W.1. -Your Sony dealer.

RECORD DECK PACKAGES
lCarr. /packing 75p)
(HO: SP25111/800 or H 15.95
(M), SP25111/M7565 .. 1945
(HL): AP76/G800 . 24.75
(M): AP76/M7565 2735
(HL): GL75 P/C . 32.50
(HL): GL75 P/C 0800 . 35,50
(HQ: GL75 P/C G800E 37.50
(HL): MP60 PC G800 or H 16.25

HT70(TPD1) G800 19.50
Pioneer PL12D 31.75
Thorens TDI 65 .. 43.50

STEREO COMPACTS
complete with speakers
(Carr./packing L1.25)
Fidelity UA3 . 39-90
Sanyo G260IKL 125.50
Sanyo G26I5N 71.50
Sanyo GXT4520KL 103-50
Sanyo GXT4730KL . 97-50

Philips GF908 99-65
RH802 159.95
RF836 57.20
CF826 41.75
RH8I3 RHI42 129.50
RH8Il RH421 84.95
RF839 55.95
GF829 3995
GM 47.75
GF808 65.75
RH8I4 RH4I I 93.50
G F603 19.95

8 TRACK STEREO HOME UNITS
(Carr./packing 70p)
Amerlex ACR301 L48.00
(With MW/FM stereo radio).

PORTABLE TV
MAINS
(Cam/packing L1130)
Elizabethan T9 (9in) ..
Crown 9TV (9in) ..
Elizabethan T I 2 (I2in)
Teleton TVVI2 (12in)
Sanyo 107150 (12in)

BATTERY -

43 -50

43.95
46-95
49.95

CARRY YOUR MUSIC ANYWHERE

Made

io sell
alf1250
OUR PRICE

CASSETTE
PLAYER

£7.25

1111:121210:101=11
AND AROUND
Actually the price far

"\ belies the quality of
the superb player.lt

is of beautiful
quality both in

soundandlooks.
Features wind.

rewind.volumeand
tonecontrols.Speaker is

verygoodindeed.Comescomplete

CAR GIOAR LIGHTER
with earphone, batteries. Full

P/VS IN ADAPTOR 1135
saroafree. Optional adaptor to

car mains.
RAINS ADAPTOR £1.8

DOLBY/NRU
(Carr./packing 30p)
Teleton SNRIOOD . . 29.50
Philips N6720 . 15.00
Teak AN60/AN80/ANI80 stocked.

BATTERY CASSETTE
RECORDERS
(Carr. etc. 30p)
Amerex 100 ..
Wien ET1008..
Philips EL3302

N2203 ..
N2211 ..

Sanyo M1101 ..
M1102 ..

11 00
11,00
14.40
16,60
1995
13.90
1295

10% VAT TO BE ADDED TO ALL ORDERS. Prices and description correct at
time of press E & OE. All goods offered subject to stock availability.

BATTERYIMAINS
CASSETTE
(Carr. etc. 35p)
Wien RT452 .
Amerex AC101
Elizabethan LZ315
Amerex AC104
Philips N2204

N2205
Pye 9115

9118.. ..
Hitachi TRQ291
Sanyo M2000G

MR4010 ..
M40000 ..

BASF CC920I
Hitachi TRQ2335

13.65
1200
12.25
16.00
20.75
29.50

BATTERY/MAINS RADIO
CASSETTE RECORDERS
(Car. etc. 30p)
Amerex ACR200

ACR201 .

Elizabethan LZ416
LZ5I 6 ..

BASF CC9301
Philips RR322

RR413
RR7I2 .

Sanyo M4141 ..
M2400W .

M2400FG
M4400FG

Grundig C250
Hitachi TRKI240E

TRSI 161 .

KCTI210L

17-75
21.20
27.50
2.345
28.95
49.50
37.25
49.50

22.00
30.00
27.25
29.10
50.75
28.75
33.90
48.30
39,50
31.50
31.50
62.50
47.95
29-50
35.00

.. 3150
STEREO RECORDER DECKS
(Carr./packing 50p)
Cassette
Philips N2506
Pye 9145 ..
Tandberg TCD3000
Akai GXC4OD

GXC45D
GXCI6D

4150
14142.0050

57.75
74.00
84.30

GXC65D .. 93.40
TEAC: A250.'A350/A450 stocked.
Reel to Reel
Akai 400DS . .. 59.95
Tandberg 3321X/3341X .. 102.80
Large range Akai/Tandberg/Revox/
Teac stocked.
8 Track
Akai CR810 .. 5

CRBODSS 9495410

STEREO RECORDERS
(Carr./packing 70p)
Akai 172IL
Cassette
Akai GXC40

GXC46
Philips N2400/RH4I I

N2401/RH4I I
N240IS/RH411
N2405/RH401
N2510

8 Track
Akai, CR81 .

8 Track Player Decks
(Carr./packing 35p)
Elizabethan 8/LZ I .
McDonald/BSR TD8S

TD83V

60-35

67.95
90-75
63.75
74,50
79,95
49.50
8875

66.10

13,40
12,75
15.25

STEREO TUNER -AMPLIFIERS
(Carr./packing 75P)
Akai AA8030 .
Goodmans Module 80
Condenses Module 90
Goodmans One/Ten
Pioneer 5X525

SX 626 ..
Rotel RX 150A

RX200A
RX400A
RX600A
RX800 .

RXI54A
Tandberg TR200MPX

TRI000MPX
TRIO IOMPX

Teleton TSF55

92.50
58.90
75.90
88.50
90,75

124 75
42.95
53.95
65.95
90.50

116.50
78.95
85.00

I2535
135-75
57.70

STEREO PHONES AT

SPECIAL PRICES
Akai: ASE9S L580; ASE20 0.30;
ASE22 L8.25.

Dulci: SH650D L24.5; SH850GX
L3.95; SHI300VS £525.
AKG: K60 L9.25.
Rotel: RH630 L4-85; RH700
L6.75.

Senhisser: H0414 £1095.
Wharfedale: DD I 00.50;
ISODYN L14.35.
Koss: K6 [9.95; K6/LC £1125;
Kill 1745; KRD7I I 17.95; HVI
(17-50; K0727B L12.45; K0747
L1595; PRO4AA L11.95; PROSLC
L23.95.

Howland West: CIS200 1245;
CIS250 L525; CISI000 17-50;
CIS2000 £15.25.

(corr.
packing
20p)

TTC: G3000 L6.60; G2222 L5.95;
Low Cost: MD802 L145; MD806
L3.75.
Pi . SE20A L5.30; SE30A
L8.90; SE50 L1520; SEL20 0,40;
5EL25 L10.90; SEL40 £12 -SO.

Accessories: H1012/3133 Junction
Box L1.40; IB3DE Din Junction
Box 060; 11311D DeLuxe Junc-
tion Box L1 -CS; 0250 Phone
Switch 14.75.
C I Boxes: GI301 (two
phones) L262; GI305 Controller
L2-15; FFI7 2 -pairs (Sliders)
L6.25; Koss T4A 14.20; Koss
T5A L4.95; Koss TIOA L8-50;
HW Mk.III Controller £6.90.

YOU CAN PAY BY ALSO STOCKED AND DEMONSTRATED

Armstrong - Acoustic Research
BARCLAYCARD OR ACCESS -Cambridge Audio -Leak -Lux
For callers or by phone -Marantz-Quad-Revox-

Sansui-Tandberg-Sugden-
0 I -402 4736 Wharfedale-Goodmans-Celestion

Grundig-Kef---Teac-Elose-
Easy credit terms for callers to Sherwood

309 and 354-356 Call or phone 01-402 4736 for best prices

Henry's LIMITED
EDGWARE ROAD, W2

404-406flectronic Componentsand Equipment 01-4028381
354-356 High Fidelity and Tape Equipment 01-4025854/4736
309 PA -Disco -Lighting High Power Sound 01-7236963
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 1 BW

Open: -
9 em -6 pm
6days a week
All stores
open all day
Saturday
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AT LAST ! !
RINGBOARD ome

thing new in electronics

Size of full board
x 2!"

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
in standard P.C. Boards . . . just simply ring round all joints on a circuit with a pencil and you are on your way to laying out the
components on Ringboard . If 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 I boards and still retain all the
characteristics of a full board.

Special Opening
Price

Ringboards Cost SSp Full board 47p
/P. & P. 7p extra \\ 33p Half board 26p
`over LI free ) 22p Qtr. board 16p

Or ask your local trader

STAR POINTS OF RINGBOARD
* Neat and professional finish
* Simple to use
* Little or no planning
* Little or no looping
* As compact as any similar sized standard

P.C. Board

* Money back guarantee
* Full instructions of the method with each

RINGBOARD purchased.
Quantity Discounts

RINGBOARD 259 Chesterfield Road, Sheffield S8 ORT, Yorkshire

I-121A
I NAME

ADDRESS

Send this coupon with 15p for post and
inclusion on our regular mailing list.

AUDIOTRONIC HOUSE, THE HYDE, LONDON, NW9 6JJ

1

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
circuits. 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 be applied
by 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-makes inspection
easier. There arethree types
of Multicore Solder 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
letterhead
direct to:

Multicore Solders Ltd., Maylands Avenue.t tome? I lempstead.
I torts. I1P2 7l -T'. Tel: Hemel Hempstead 363B. 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!

HOME RADIO
COMPONENTS

'1,

10,

250 pages 1134" x 8%"

6 785 electronic
y

components
clearly

listed and indexed

1,150 pictures

Only 55p.ous 22p POSTPACKING I

POST THIS COUPON
with cheque or P.O. for 77p.

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

Name

Address

Price list
regularly
updated

With us

list of
technical
abbvevigons

Details of our popular
Credit Account Service
and our Easy Ordering
System are included
in the catalogue.

  111111

46a

I
HOME RADIO (Components)LTD. Regd. No. 912966, London 11

Dept. PE, 234-240 London Road, Mitcham CR4 3HD
mmm us  mmmmmmm IN ea
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PE
AMATEUR RADIO JUBILEE

RADIO 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 U.K., 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 commercial 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 we
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
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Art Dept.
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emice dude
TESTS

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 life where:-

The change in collector currenth =
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
/ or leakage current.

Diodes
Basically a diode is a device which allows cur-

rent to flow in one direction only. Again, as with

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 : -

Rtac
26where /e is the diode current in mA.

I mA)

VI

FORWARD
BIASSED

tREVERSE
BIASSED

I IpAl

vl +V

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 VB is reached
and exceeded. Above VB 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 Rac.

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, /io when the
thyristor is forward -biased and Irc, 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.

V b2

D Rb2

A

Rbl

b1

SYMBOL

Fig. 2. Diagram of the
equivalent circuit of a
unijunction transistor
with its usual symbol

b2

bl

MULTIVIBRAT0,-7

CIRCUIT OPERATION
Transistor Testing

The block diagram of the system used to test
transistors is as shown in Fig 3. To measure ice°
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.)

hte is measured as follows. The output of a multi -
vibrator consisting of components RI, R2, R3, R4,
Cl, C2, TR1, TR2, oscillating at approximately
400Hz is fed via R5 to a calibrated attenuator VR I
and also to the comparator circuit. VR1 is calibrated
to read hte directly and R15 is included to expand
the hie scale.

The attenuated oscillation from the slider of VR1
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 SI e and Std 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

4"1"1CALIBRATED

ATTENUATOR
SWITCHING 8.
BIASSING C'C'T.

TRANSISTOR
RUNDER, 111aal

1.1111111111111101111.,

COMPARATOR it
DIFFERENCE AMP

SWITCHING
8, METER

Fig. 3. Block diagram of the Semiconductor Tester as used
to measure transistor characteristics

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 R51

Rbl Rb2
Rbiwhere the ratio

Rbi+ Rba
is known as 7r, the

intrinsic standoff ratio (considering R51 and R5, in
series).

The emitter connection is isolated from b2 and bl
unless. the potential at the emitter (e) is greater than
A + 0.6V, when the diode will be forward -biased
and thus conduct. In this condition the resistance
R 51 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, R51 returns to its initial value and the diode
is reverse -biased until it attains a sufficiently high
potential for the process to repeat.

oscillation from the multivibrator which has been fed
via R16 and C3; VR2a and R17 compensate for
attenuation made by the network R19, VR2b and
RIO. If VR1 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 R21,
rectified by D7 and D3 and causes a deflection on
the meter when the meter switch is set to hie. 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 converts the meter to read 25V f.s.d. The
breakdown voltage (Zener voltage) of a Zener diode
can be measured using the meter as a voltmeter. A
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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 S1 is shown in the PNP position and S2
in the IF°, III position, other switch positions
being shown right

COMPONENTS . . .

PN.P

07

5 1k11

THY./ZEN,
RP't U1 T

51

IC

THY. GATE I
hte 150/2.5mA)

THY. GATE V
V 125V)

/CEO
1F0 IRO

00/ .5mA1

52

+V
O

THY HOLD I
I (100/ 5rnA1

Resistors
R1 10ki1 R6 4.7ki2
R2 100162 R7 15kL2 2%
R3 100ki2 R8 22012
R4 10k12 R9 1.2k12
R5 100E2 R10 1Oki2
R11 41S2 (4312 2% in parallel with 91012 2%)
R12 1.9512 (5412 in parallel with 5.112 and 8.20

all 2%)
R13 3.912 2%
R14 19.512 (2212 2% in parallel with 18012 2%)
R15 2.21(12 R18 500kS2 R21 5.1 ki2
R16 1516-2 2% R19 15k12
R17 15k12 2% R20 22012
R22 92.50 (10on 2% in parallel with 1.2k12 2%)
R23 50ki2 2%
All fW 5% carbon unless otherwise stated

Potentiometers
VR1 501a2 log moulded track
VR2 2.2MC2 2.2M12 linear double ganged
VR3 22k12 linear VR4 47ki2 linear

Capacitors
C2 0.02p.F (2 off) C5 5µF 25V elect

C3. C4 0.1AF (2 off) C6 2µF 35V elect
Diodes

D1 to D7 1 N914 or similar (7 off)

Transistors
TR1 to 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/off
S4 Single pole on/off biased on

Plugs and sockets
SK1 4 pin transistor socket
SK2 3 pin DIN socket
PL1-3 3 pin DIN plugs (3 off)

Miscellaneous
ME1 500i.LA f.s.d. (SEW type MR45P)
LP1 12V 0.1A (with holder)
B1, B2 6V PP1 or equivalent with battery

connectors
West Hyde M0D303 case with rubber feet
Veroboard 31in x 1+in 0.15in matrix
4BA iin 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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Fig. 5 (a) (left). The equivalent circuit when the switch is set to measure gate trigger current, (b)
(centre) shows the switch in the gate trigger voltage position and (c) (right) in the holding current
position

measure of R., and Ria, 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 c. 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 LP1, 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 /to and /ro 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

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 5mA 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 I
the meter can be used as d two range ammeter when
the ammeter plug is used, R11 and R12 acting as
meter shunts.

Next month: Constructional details and operating
instructions.
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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.

J
UST coming on to the market are two integrated

circuits from Fairchild, both designed with the Auto-
mobile market in mind. The first is the yA7350 a coin
plete tachometer subsystem, and the second is a triple
operational amplifier, the yA7351.

The yA7350 is a monolithic i.c. 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.

Each 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 I shows the block schematic of the 7350 whilst
Fig. 2 is a circuit of the tachometer section in applica-
tion. R, and RCS are 27ki1 and C, and C are 5,670pF
(all at I%) for an output pulse width of between 9000
and I 10/6. Fig. 2b shows the output in graphic form.

Figure 3 shows the block diagram of a complete
system.

TRIPLE OPERATIONAL AMPLIFIER
The second i.e. the yA735I 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 pup 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 +4V to + I6V single
supply or ±2V to ±8V double.

hi 4. S--;_41_11 OW

Ui'liLJAATIPt
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

I N Fig. I, 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 VB of TR2, it
will conduct and cause TR 1 to turn off until the
voltage across R2 is equal to VBF.

The present circuit is capable of withstanding a
continuous short circuit across its output. The line
voltage used was I2V 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.

ov

Fig. 1. Circuit diagram of Series Regulator using a
Darlington pair transistor
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THE TIMER in Fig. I 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 CI and C3 are made 10µF for 10Hz and
R2, R3 about 7kii each. The exact value is adjusted
by VRI. A lower value of CI, 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 SI is switched to bring in
C2, C4, I00,uF to give a frequency of I Hz and again
VR1 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 TR1 and
TR2. Indeed this can be further reduced by increas-
ing RI, 4.

Several counters are available but if the resistance
falls below 5000, R5 should be reduced, increasing
current drain.

TWO-TONE AUDIO ALARM OSCILLATOR

FIGURE I shows the circuit diagram for a two-
tone audio alarm oscillator, using two TTL i.c.

packages.
ICI 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 I 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.

To 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.

Fig. 1. Events Timer with Readout

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 TRI. 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 I per cent.

G. Bachelor.
Coventry.

R1 -R 6 All
471f1

+5V

c1 1

5
R1

c ,_L,

R2

C5

13
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=)1\1
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6
1
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7100uF
10

R6

To 22RF

12

ICI 94740 474

14 12 11

13

10

a 25-751

R7

4 411

TRI

4-_A;
IC2s 741opi

2N 2926

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
component 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:
10102. INPUT SENSITIVITY: ODhm (0.775volt RMS). LOAD IMPEDANCE: 4-16w.
TOTAL HARMONIC DISTORTION: less than 0.1% at 100 watts, typically 0-05%.
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE:
10Hz-50KHz _L1 Db. SUPPLY VOLTAGE: 45volts. APPLICATIONS: P.A., Disco,
Groups, Hi-Fi, Industrial. PRICE: £1490 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
ALL NEW GOODS -FULLY

HILLS HEADPHONE JUNCTION BOX
MODEL JB-3
Designed to con-
nett headphone to
amplifier previously
not fitted with head-
phone socket, or alternatively for remote
switching 3 position switch allows instant
switching between speakers and head-
phones or both simultaneously
Rec Retail [1 75

OUR PRICE 01,25 p & P 'SP

OFFERS
GUARANTEED -PLEASE

HILLS DYNAMIC HEADPHONE
MODEL H-707 VS DE -LUXE

P....1An extremely high quality head -

phone supplied with Padded
Headphone and Earcups
together with SLIDER volume
controls for precise listening
levels Specially offered at an
unbeatable price 8 ohms
20-20.000Hz
Retail Price r 95
OUR PRICE t575 P 8 P 5p

-IMPORTER TO CONSUMER,
ADD VAT TO

CAR STEREO SPEAKERS
MODEL CRB-200
These dual purpose Car 1
Speakers can be used for-
either shelf mounting orcon- j
versed to door mounting. 5in
5 watt Speakers ensure a

brilliant audio performance
Rat Retail 6,25. Per pair
OUR PRICE M.N. p g P 25,

PRICES SHOWN
Antes Soldering Iron CCN240, Rec Retail
f2 15 Our Price 0181). P 8 P 10p
Antes Soldering Iron X25, Rec. Retail Et 93.
Our Price 01.40. P 8 P 10p
Ferranti Redie Chlp ZN414, Our Price E7.10.
p 8 p 5p
Hills Coned Headphone Extension Cable
15N. Rec Retail E225. Our Price E7.45.
P. & P. 10p

PLINTH AND COVER FOR GARRARD
plus 65p P A, P
ELAC SPEAKER, Bin 8 ohm CERAMIC
OTHER ITEMS AT BARGAIN PRICES
CATALOGUE PLEASE WRITE FOR A FREE

Sp -25 III BSR MP -60. Our Pries £275,

AND TWEETER, £2.70, plus 20p P. P. P.
OFFERED IN OUR AUDIO COMPONENTS
COPY (ENCLOSING 3p STAMP)

LTD.

--HOMER'' INTERCOM
One of :he leading
makes Ideal for
home office fac-
tones etc This 2-
station intercom
includes volume control and on -off switch
Supplied with 6611 cable and batteries
Rec Retail E3 50 .

OUR PRICE 02.75 P 8 P 15p

HILLS DYNAMIC HEADPHONE
MODEL H-101 VSM
Offered at a remarkably low price , -
supplied with padded Headband "
and Earcups adjustable h IC
volume controls with stereo
and mono switch 8 ohms
imp 30-18 000Hz :eh
Rec Retail E5 25
OUR PRICE 0.15 P & P 25y

HILLS COMPONENTS
UNIT No. 6, MELINITE INDUSTRIAL ESTATE, BRIXTON ROAD,
WATFORD, HERTS. WD2 5SL. Tel. Watford 27711

IMO0
AURORA

Multichannel Sound Controlled Light IPE Apr./Aug,
71). Sic's (excl. SCRs). Rs, Cs, Pots, Cores -8 ch.
61750; 4 ch. L9.95. Reg. PSU L3-65. PCB -
4 oh. control (41in 101in) Mk. 2 -also holds
rotary or slider pots 42.20. PCB (41- 5in) Mk. 2 -for PSU, Sync Gen.
8 cores, 8 SCRs, LI-10. SCRs -IA, 50p, 3A, SSp.

PHONOSONICS
NEW LOW PRICES

FOR MANY
PCB's AND KITS

A. F. SIGNAL GENERATOR
(PE Nov. 72) S c's. Rs. Cs, Pots,
Sw's. PCB 12f in 4inl also holds
Sw's, L3-15.

RONDO
(PE CURRENT SERIES)

DETAILS ON REQUEST

DOOR BELL YODELLER
(PE Apr. 71). S/c's, Rs, Cs, Pots,
PCB (3in 3f in), L4.40. L,spkr L1.30.

BIOLOGICAL AMPLIFIER
(PE Jan./Feb. 73). P/A Set-S/c's,
l.c.'s, Rs, Cs, Pots, PCB (11in . 31in),
L3-50. 0!P Stages (Sic's, Rs, Cs,
Pots and Sw's as regd.). Alphaphone
53p, Cardiophone 66p, Freq. Meter
L1-60, Vis-Feedback 55p. Audio Amp
PC7 avail. to order (5.20.

ELECTRONIC PIANO
(PE Sep. 72 Jan. 73). PCB PRICES
DOWN. Details in lists.

GEMINI STEREO AMPLIFIER
(PE Nov. 70/Mar. 711 Stereo Sets & PCBs. Pre -amp- Rs, Cs, Pots, Maka-
Sw's-with f W MO Rs, L10.90 -with 5W or }W CF Rs, L890. PCB(3f in 10/in)
for sets with MO and }W Rs, also holds rotary or slider pots and Maka-Sw's,
61.90. Main Amp -Rs, Cs. Pots, L5-20. PCB (3f in Sin), L115. PSU-Rs, Cs.
Pot. 63.70. PCB (tin 4in), 65p.

LOGICAL RADIO CONTROL
(PE Apr./Jun. 721 -Details in lists

GEMINI STEREO TUNER
(PE Apr./Jun. 72). Rs, Cs, Pot,
(3.80. PCB as publ., L1.50.

MICROPHONE MIXER
IPE Apr. 69). Sic's. Rs, Cs, Pots,
L2-60. PCB 131in 41in) also holds
6 rotary or 4 slider pots, LI 10.

MODEL SERVO CONTROL
(PE Feb./Mar. 72) -Details in lists

8 WATT AMPLIFIER
(PW Nov./Dec. 72). Pre-amp-S/c's,
Rs, Cs, Pots, Sw-Mono, [2.50;
Stereo, L520. PCB (3f in - 7-1 in)
(Stereo) also holds rotary or slider
pots and Sw, L1.50. Main Amp-
Sic's. Rs, Cs, Pot -Mono, L3.65; Stereo,
L7-30. PCB (2f in , Sin) Mono), 60p.

HI-FI TAPE LINK
(PE Mar./Apr. 73). 5/c's, i.c.'s, Rs, Cs, Relay and
pc -base, Pot Cores and pc -bases, Sw's, Pots,
Panel Lamp -Mono, L11-80; Stereo, L113.70. PSU,
42.50. PCB -Main Circuit (31in 9in) (Stereo) also

holds relay and cores, L1.85. PCB -Sub -Assembly. (2f in 64 in) (Stereo) Mk. 2
holds Sw, Rs, Cs, Presets and mounts on Sw's, 80p.

REVERBERATION UNIT
(PW Nov./Dec.72). S/c's, Rs, Cs, Slider Pots, Tifmr, (6-80. PCB (tin x 111in)
also holds sliders, £1.20. 9in Spring Unit avail. to order, (3-75.

VIBRASONIC GUITAR
PRE -AMP

(PW Sept. 70). Incl. Mic P/A, 2 -

Guitar P/A, Trem and Tone Controls.
Master Volume. 5/c's, Rs, Cs, LDR,
Rotary Pots, Lamp, Coupling Tifmr,
L6-65. PSU, L2310. PCB (3f in x
10/in) Mk. 2, also holds 7 rotary or
slider pots, L1-75.

ULTRASONIC
TRANSMITTER -RECEIVER

(PE May 72). Sic's, Rs, Cs, Pot,
Relay, Dual PCB (2in Skin), 83.90.
T/ducers avail. to order, L6.30 per
pair.

ALSO
PCBs as published (while stocks last)
for:
DIGITAL PSU (PE Aug. 72), 50p
OSCILLOSCOPE P/A (PE Aug. 721, 33p
SCORPIO (PE Nov./Dec. 71), 60p
TRIFFID (PE Feb. 73), 60p

AND
DIGITRONIC (PW Mar. 73). Read-
out PCB (If in v 3fin), 60p.

TAPE NOISE LIMITER
(PE Feb. 72). S/c's, Rs, Cs, Pot, PCB
(1fin 3in), L220. Reg. PSU and
PCB Mir 23in), 63.10.

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlled
Light with built-in variable strobe.
(PE June 72). S/c's, Rs, Cs, Pots,
T/fmrs, Keyswitch, £8.85. PCB (3fin

7fin) Mk. 2, also holds pots, Sw,
T/T7 T/fmr, LI 50. SC Rs- I A, 50P,
3A, 55p.

PHOTOPRINT PROCESS
CONTROL

(PE Jan./Feb.72). For colour and B & W
-finds exposure, controls timing,
stabs. mains voltage. Sic's, SCR, LDR,
Rs, Cs. Pots, Relay, Keyswitch,
T/fmr, 0.50 PCB (3f in 5fin) also
holds pots, Sw, relay, LI20.

SOUND SYNTHESISER
(PE 1973)

Details of PCBs & Components in
lists. SOME PRICES DOWN.

SEMICONDUCTORS
AC 128
AC 176
AD161
BC107
BC 108
BC109
BCI47
BC148
BC 149
BCI57
BCI58
BC 159
BC204
BCY71
BFY5 I
BSY95A
0C28
0071
OCEI4
ORP I2
T1543
ZTX107
ZTX503

2.0p
20p
40p
9p
9p
9p
Ip
Ip
I p
1p
2p
2p

I 4p
22p
16p
12.p
45p
Ilp
24p
48p
249
9p

14p

ZTX531 22p
2N706 13p
2N914 22p
2N1304 20p
2N2905 23p
2N2907 22p
2N3702 10p
2N3704 10p
2N3823E 3Ip
2N5777 409
IN914 4p
1N4001 6p
IN4002 7p
1N4004 Bp
1N4005 10p
BA145 I 1p
0A91 7p
0A200 6p
ZIJ SOp
741s 36p
(8 -pin DIL)
µA7815 (2.47
(T03 can)

CAPACITORS
ELECTROLYTIC (tFiV) TANTALUM

BEAD (AF/V)
1.0/63
2 2/63
4 7/63
10/25
10/63
15/40
22/10
22/25
33/6 3
33/16
33/40
47/6.3
47/25
47/40
47/63
00/10
00)25
00/40
00/63
50/16
50,63

6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6p
6plip

POST & PACKING
U.K. 10p per order. EXPORT at cost -please allow
for this when ordering and also state whether air or
surface mail required -kit weights are shown in our
list.

220 10
220116
220/25
220/40
226/63
330;10
470/6 3
470,25
470/40
500/64
680/6 3
680)25
1000/10
1000/25
1000/40

2200/25
2200/40
3300/63
3300/100
4700/16
4700/25
4700/40

6p
6p

10p
12p
18p
6p
6p

12p
16p

40p
10p
113p
I 20
20p
40p
45p
50p

110p
/3

60p
75p
93p

0-1/35
0-22/25
0-47/35
1-0/25
1-0/35
1.5/35
12/16
2.2/25
2-2/35
4.7/35
10/16
10/25
15/6-3

22/16
47/6'3
47/16

12p
12p
12p
12p
lip
16p
12p
14p
lip
lip
lip
l6p
l6p
16p
16p
25p

POLYESTER
C280AE

250V(µF)
0.01 3p
0-022 3p
0033 3p
0-047 3p
0-068 3p
0.1 49
0-15 Sp
0.22 Sp
0-33 7p
047 9p
068 lip
1-0 14p

POLYSTYRENE
63V 5% (PF)

I0 to 2200 3p
3300 to 8200 4p
10000 Sp

RESISTORS E24 SERIES)
W 5% C.F 19; fW 5% CF. Ip

f W 2%, M.O. 3p

V.A.T.
.K. Orders only -add 10% to total cost or order.

LIST
S.A.E. for free itemised list and with all enquiries

please.

PHONOSONICS, DEPT. PEIO, 25 KENTISH ROAD, BELVEDERE, KENT DAI7 5BW

SWITCHES
Makaswitch:
Shaft assem-
bly 48p
Wafers 33p
Screens (per
pk of 5) 12p
Spacers (per
pk of 10) 8p
Rotary:
3P4W 309
Multipole
Lever:
4CL/4CL L1.30
4CL/4CN LI 30
Knobs 6p
Slide:
DPDT 24p

RELAYS
2PCO 12V LI
4PCO 12V L1-30
Relay base &
slip 20p
Reed Relay
6-9V 85p

TRANSFORMERS (MAINS)
Sub -min I2V-0-12V 50mA
Min 0-6V 0.6V 6VA
Min 0-I2V 0-12V 6VA
Min 0-20V 0-20V 6VA
174W 1.6A
0-25-30 0-25-30V 1.5A

El .50
E1.30
11.30
L1.30
[1.88
0-60

POTENTIOMETERS
Rotary:
Mono
Dual

12p
40p

Preset:
Knobtrim or
Mouldtrim-
10011 to 4700

31p
I K to 1M 27p
Min Mori.. 6p
Cermet Florit.

36p

Sliders -
as and when
available -
most popular
values with
PCB mounting
pins:

Mono
Dual
Knobs

40p
60p
13p

GENERAL
All PCBs Fibreglass, Drilled, Roller -Tinned. Layout and
Circuit Diagrams Free with each PCB. Unless stated "as
published", PCBs are designed by Phonosonics. Pots
are rotary unless stated as slider. All components are
brand new, top quality, guaranteed. Prices and deliveries
of individual components subject to stock availability.

MAIL ORDER ONLY
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RED PLANET PROBES
MARS 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 life
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

SPICEWATCH
BY FRANK W. HYDE

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 arrive
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 Starlette 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
18.7 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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LOGIC TUTOR
DPIWIRED ID°EXPER

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:

Q A(/7.3) B(A.B)

The two double negates cancel and we are left with:

Q A(A.B) B(A.B)

By applying De Morgan's Theorem to the A.B terms we get

Q A(A B(A

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

Q A.A A.B B.A

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

Q = (0 0) -1- (A.B -; 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 = A.B B.A-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 limited 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 I the output at node Q will obviously be I.

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 I) 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 levels the indivi-
dual gates would have given had they not been connected
together. If X wanted to be I but Y was 0 Q is nought and
vice versa. Q will be I only when both X and Y want to be
I. 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
DEPENDABLE SERVICE
Everything brand new and to makers'
specifications.

ELECTROWTE
Electronic Component

Specialists
TRANSISTORS BY SIEMENS

AND NEWMARKET
2N3055 non silicon power
AC153K pnp germanium low power
AC I76K npn germanium low power
ADI61 npn germanium medium power
AD162 ono germanium medium power
AF139 pnp germanium UHF

60p
32p
32p
42p
40p
49p

NPN BC107 13p, BC108 12p, BC109 13p, BC I 67
11p, 8C168 10p, BC169 I 1p.

PNP: BC 177 21p, BC 178 19p, BC 179 21p, BC257 12P,
BC258 lip, BC259 13p.
Standard groupings available.

BD I 35 npn medium power 37p
BD136 pnp medium power 38p

DIODES
0A90, 0A91, 0A95, 6p each; 0A200, 9p; 0A202,
10p.

Other semiconductors: AC128, 17p; AF I17, 32p;
BETS!, 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

ZENER DIODES full range E24 values: 400mW:
2.7V to 36V, 14p each; I W, 6.8V ro 82V, 2Ip each:
I 5W: 4.7V to 75V, 48p each. Clip to increase
I.5W rating to 3 watts (type 266F) 4p.

DIN PLUGS AND SOCKETS
by Hirshmann, 4A rating

2 way LS -socket 10p, plug 12p
3 way scr.-socket 10p, plug I2p
5 way scr.-socket Ilp, plug ISp

TRANSISTOR ACCESSORIES
T03 cover, 7p; Heat sinks I C/W, type 6W1.
undrilled, 60p.

SWITCHES
1011 SPST
toggle, 20p; 409
DPDT toggle, 29p
(these are chrome
Plated. 25A 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, IPI 1W:
BBM I PI 2W. 2P6W, 3P4W, 4P3W, 6P2W, 32p each.

WAVECHANGE
SWITCHES
I PI 2W, 2P6W, 3P4W, 413W, 24p each.

ELECTROVALUE

E LECTROLYTIC CAPACITORS
Rated voltage: 3V 6 3V 10V I6V 25V 40V
Capacity (IF

0-47

AXIAL LEAD
63V 100V

lOp 7p

POLYCARBON ATE -5%
TOLERANCE
250V up to 0.14F: 100V, 0.111F and

Bove.
001; 0012; 0.015; 0.018; 0022;

10 10p 7p 0-027; 0033; 0047; 0056; 4p each.
2.2 - 10p 7p 8p 0068; 0082; 0.1; 0.12; 0.15; 4p
47 - 10p 7p 8p 7P each. 0.18; 0.22; 5p each. 0.27;

10 - 7p 7p 8p 0.33; 6p. 0 39 7p. 0.47 8p. 0.56 10p.
22 - 7p 7p - 7p 7p 9p 0.68 I I p. ItIF 13p. Prices subject to
47 7p - 8p 8p 8p 7p 9p 12p amendment by the manufacturer.

100 Op 7P 7P 7P 7P 9p I 1 p 19p
Minitron Digital Counter220 7p 8p 8p 8p 9p 10p 17p 27p

470 8p 9p 9p I OP 12p 17p 24p 43p Type 3015F. Seven Filament seg-
1,000 10p 12p 12p 17p 20p 24p 40p ment :ndicators to make 0-9 +
2,200 14p 17p 22p 25p 36p 40p decimal point. Compatible with
4, 700 25p 28p 37p 4Ip 54p standard logic modules, nett L2.

10,000 40p 43p Decoder driver type FLL 121T nett
Prices subject to amendment by the manufacturer. I .36. DIL socket, nett L2.

RESISTORS - 10%, 5%, 2%
Code

C
C
C
C

Power Tolerance Range

/20W 5% 821/-220K ft
/8W 5% 4711-470K 11
/4W 5% 4.7 0-10M 0
/2W 5% 4.711-10M ft

C W 5% 4-7 ft-If/MU
MO /2W 100-1Mft
WW W 10% + I/2012 0.22 f1-3.9 ft
WW 3W 5% 11/-10K fl
WW 7W 5% 1 ft -10K SI
Codes: C = carbon film, high stability, low noise.
MO = metal oxide, Electrosil TR5, ultra low noise.
WW = wire wound, Plessey.
Values:
E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56. 68, 82
and their decades.
E24 denotes series: as E12 plus I I, 13, 16, 20, 24, 30, 36, 43, 51
62. 75. 91 and their decades.

Values
available

E12
E24
612
E24
Ell
624
612
612
E12

I to 9 10 to 99 100 up
(see note below)

9 75
09 0.75 nett
09 0 75 nett

14 095 nett
25 2 1.6 nett
4 3 2 nett
7 7 6
7 7 6
9 9 8

Prices are in pence each for quan-
tities of the same ohmic value and
power rating. NOT mixed values.
(Ignore fractions of one penny on
total value of resistor order.)

KNOBS
All grub screw fitting for in
shafts. Black. For other types
-see Catalogue No. 6, p. 54.

F. 14 (20mm) pack of 2, 32p; F.I3 (26mm) pack of 2,
38p; F.12 (33mm) pack of 2, 40p; F.I9 (20mm) pack
of 2, 32p; F.I8 (26mrn) pack of 2, 38p; F.17 (33mm)
pack of 2, 40p; KB.4 (20mm) pack of 4, 40p; K30/3
(17mm) aluminium. 24p each.

FI3

F.

K. K.3

F 11

TRANSFORMERS-MAINS
MT3 30V/2A plus 4 caps
MT103 50V/IA plus 4 taps
MT104 50V/2A plus 4 taps
MT I27 60V/2A plus 4 caps
I 3T05 13V/?A, CT
28705 12 + I 2V, 2-0-2V.

L2.135
£2.55
[3.50
L3.80
L1.25
L1 65

BAXANDALL SPEAKER KIT
As designed by P. 1. Baxandall and described
originally in" Wireless World." Simple to assemble,
fantastically good results and a greater money saver.
Carries 10 watts RMS. 15 ohms impedance. Size
18in x I2in x 10in. Complete kit, including pack -
flat cabinet, £14.90 Plus 60p part cost of oar,
Equaliser Assembly,

Loudspeaker Unit 59RM 109, E2.45.
Cabinet Kit (to Baxandall design), 410.45.

POTENTIOMETERS
Rotary, carbon track,
double wipe
SINGLE P20 lin. 100 11 to
2-2M (1, I 2p ; P20 log. 4.7K ft to
2.2 Meg. 12p; (P20 log. 4.7K ft,
to 2.2M ft, 12.p; Dual gang
lin. 4-7K 11 to 2.2M ft, 42p;
Dual log. 4.7K Cl to 2.2M D.
42p; Log/antilog, 10K, 22K,
47K, 1 M O 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 I meg. in all
popular values, each 26p.
Control knobs blk./white/red
yel./gr./blue/dk. grey/It. grey,
Sp each.
CARBON SKELETON PRE-
SETS
Small high quality, PR lin.
10013, 22011, 47017, IK,
2K2, 4K7, 10K, 22K, 47K,
100K, 220K, 470K, I M, 2M2,
5M, 10M D. Vertical or
horizontal mounting,
Sp each.

DISCOUNTS All items offered for sale in
accordance, with our stated

terms of business, copy of which available on
request.
Not allowed on nett price items. 10% on orders for
ES or more. 15% on orders of £15 or more,
Prices subject to alteration without prior
notice. Prices quoted DO NOT include V.A.T.
Orders received from U.K. customers must be
accompanied by an additional 10.0 of the nett value
for V.A.T.
Overseas orders are exempt.
POSTAGE AND PACKING FREE
SURCHARGE 10p on small mail orders under 62.
Overseas orders carriage and insurance charged at
cost. U.S.A. CUSTOMERS please contact ELECTRO-
VALUE, AMERICA, P.O. BOX 27, Swarthmore,
PA 19081.

SLIDER

(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
Eog. Reg. Ito. 1047789 Registered Office: 2.9 St Jude's Rd.. Euglefteld Green, Egham, Surrey TW20 ORB
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CASED

AMPLIFIERS
Polished wooden cabinet 14
9in with hinged lid containing a

sensitive (20pV) 4 valve amplifier
with tone and volume controls,
giving about 3 watts output to the
7 4in 311 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
E3 (LI up to 200 miles, L1.2.0 over). Special cassettes, LI (25p).
Spare heads, 40p. Damaged machines from 1140 to callers only.
Discounts on quantity. Amplifier chassis, 2 ECC83, EL84, EZ80,
E1.65 (35p).

7Ib BARGAIN PARCELS
Hundreds of new components-capacitors, resistors, switches,
crystals, pots, PC boards, etc., etc. Outstanding value, LI.65 (37p).
COMPUTER PANELS: Type E: 4 0C29, 4 ACY19, 8 other
transistors, 35 diodes, etc., El (I0p). Type H: 12 ASZ20-.-176 R's,
C's & D's, 60p (I0p). Parcel of 12 top quality boards, inc. power
transistors, trimpocs, IC's, etc., E2 (25p); 100 for LIS (LI); 1,000
L75 (L3); 3lb of lower quality, LI (25p); 7Ibs, a (40p); 561bs, EI2
(c.pd.). Pack of boards containing at least 500 components includ-
ing 50 transistors, 60p (I5p).
NEW COMPONENTS: 741C T099 or 8 pin D1L, 32p; BC107-9,

or 14 for LI; 2N3055, 35p; 10--, 32p; 50 29p. 0C140 25p;
0C170 15p; BFY18 12p; BCY72 8p.
PANEL METERS: Clearing 200 meters from 10p each to callers
only. Oscilloscopes available, also lots of odd units for spares.
TFI44G sig. gen. 85kHz-25MHz, from L12422. BFO No. 8 audio
oscillator 50Hz-20kHz, LIO. 10 . crystals, 25 asstd., 75p (25p):
4p8w switches, 40p (lop); 2-8pF beehive trimmers, Sp; 3 r. 2i -in 15A
thermocouple meters, LI (lOp); delay line unit, operating around
1MHz with 7 transistor amplifier. Short delay, 40p; long delay.
60p (10p each). IMO pots, sp. 500 asstd. resistors LI (I5p); 20.000
125 (LI); 100,000 L80 (L2); 300 asstd. capacitors LI (25p).
Post in brackets, small parts 3p. VAT NOT INCLUDED-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 21 Deptford Broadway, SE8 (next to old cinema). Tel.
01-692 2009. 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 0.7511V
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 ± 59p

7 SEGMENT LED DISPLAY
0.325in Characters 0-9 and nine letters. TTL, DTL
compatible. ONLY f246 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

Which of these 161 career
opportunities could earn you £10...

£15 ...even £30 extra a week?
In a job you
really enjoyHow to qualify in your

spare time fora better job
Make yourself worth more and you'll

earn more. It's as simple as that. There are 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 6o minutes a
day for home study ? If you are, B.I.E.T. can give you the technical
knowledge you need
- change your entire future
prospects.

It's easier
than you think... I

Make no mistake about
it - you could do it. Most
people have unused ability.
A low-cost B.I.E.T. course
helps you discover this hidden
ability - makes learning
enjoyable and so much easier
than it used to be. The
B.I.E.T. simplified study
system gets results fast.

We've successfully
trained thousands of men at I
home - equipped them for
higher pay and better, more I
satisfying jobs, steered them
safely through City and
Guilds examinations -
enabled many of them to put I
letters after their name.

With the help of
B.I.E.T., you too could soon I
be on your way to better things.

ACT NOW -
DISCOVER FOR YOURSELF I
It costs no more than a stamp I
to find out how we can help
you. Tick the subject that
interests you. Then post the
coupon (or write). We'll send
you an interesting 76 -page book
that will open up for you a
whole new world of opportunity
- and it's FREE
B.I.E.T., Aldermaston Court, 111
Reading RG7 4PF.

FREE
76 -PAGE BOOK
can put you on the road to
success through a B.I.E.T,
Home Study Course. It's
yours for the asking, without
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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

SI

53

LPI

A

LP2 LP3

LP4

II/WC isl
When C is00A

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 52; input C is the
control line that selects the line we want to appear at the
output Q. When C is I the output of gate S always wants
to stay at I but the output of gate T wants to give an
inverted form of input B. AND the output of S with that of
T and you get B. Waggle S2 and you will see the inverted
signal appear at the output but signals from SI (line A)
will be inhibited. Make C go to 0 and the signal from A will
pass while that from B will be inhibited.

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.

V OR10 110.
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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
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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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PE140

PRE -AMPLIFIERS

PART 2

BY R.A.COLE

POWER AMPLIFIERS

TONE AND BALANCE
CONTROLS

I N 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 I 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.

V
non inverting in
input

Inverting
input

Vogt

Fig. 2.1. Simplified schematic of an operational
amplifier used in an audio application

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 amplifiers 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 1.f. 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

VOUT R1 + R2

ViN R1
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THE DISCERNING CONSTRUCTORS CHOICE:

* A Total Quadraphonic System

* An advanced design AM/FM radio * 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
Two 748 operational amplifiers are used, one for

each channel of the basic stereo system, one channel
of which is shown in Fig. 2.3. The 748 (IC11 ampli-
fies the incoming signal to around 100mV, whilst
providing equalisations for the appropriate input
signal.

There are four inputs selected by the selector
switch bank.

The "Gram- input is compensated for RIAA
disc characteristic, see Fig. 2.2, and requires an
input of 3mV for full output. The compensation is
carried out by the network R7, R9, C6, C7.

The other three inputs have a linear response, the
gain of which is set by R8.

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-
button switches. These switches are break -before -
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
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 0.22uF
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-
cuit IC2 provides the necessary loop gain require-
ments. There is only small interaction between the
bass and treble controls and RI2, R15 and RI I, R14
provide the end stops for bass and treble controls
respectively and limit their range (see Fig. 2.4).

A I0,uF tantalum capacitor CI 1 is used at the
output of the tone control stage before the master
volume control. As the output voltage of the i.c.
depends upon the input offset voltage, it can be of

+20

+15-

+10

+5-

+
dB

+1

-1

RI A OBTAINED

L/HSCALE

-10-

0
PO

RIAA RESPONSE THEORETICAL

-r - - - - -

R9
3900
IF

22
_ _ kr; R7

270
kll07

0-011f

I 1 1 111111

MEASURED DEVIATION FROM
THEORET CAL RESPONSE
11/11. SCALE

+2

dB
ERROR

00 1k 10k 100k
FREQUENCY

Fig. 2.2. Graphic representation of the playback
response obtained for RIAA correction in disc play-
back and the filter network used
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GRAM

F. M.

TAPE

RI

INPUT

S1a

it- see text
R H.= Right Hand Channel

- --------- LEFT HAND CHANNEL- - - . - -  -

R H

(513

(4)2

+15V

IC 1
748

4
(6

85

47 kl). 1kR

7(11)

12

0/P FOR RECORDER

6(1

1(3)

C3
10pE

R6
100

kR

C5
0.220FME

R7 R9

270 22
kfl. k

0
-15V

C I min C 4 min C2
010F100pF0.1).F

PRE -AMPLIFIER

C1.3.900
S1 b

pF0

C7 001pF

R8

R11

3Okll
R10 1.8kfl

0 R12
101(0

VR1 100k11 LIN. TREBLE

R.

C8
15C0pF

813
15kfl

VR2 100k11 LIN
BASS

C9
1.2k11 0.0681F

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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R16

2.2k11

IC 2
0

748 1(i
2) S}IF
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0 22u F
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0/P TO POWER AMPS.

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 1 kHz 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 0.22µF capacitors C12 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

(b) A 1kHz square wave at
12W into an 8 ohm load

(e) A 10kHz square wave at
12W into an 8 ohm load

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
R17

+15V
0

LF (FROM FIG 2.3) (5)3

748

4

(6)

2'

47 kl1

6(10)

1(3) 10011

8 C17 VR8 47011
1Z 10pF

R17

680G

C16

a

TR1

619 470(4

C18 (SEE TEXT) R22

R20

82811

4.7k11.

TR2

R23

BC 182L0

R24

TR3

(c) As (b) but with 2/AF in
parallel with load

(f) As (d) but with 24F in
parallel with load

reactance of CI6 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 f show square wave
responses at 1kHz and 10kHz with and without
capacitive loads.

R25

628 150 11

TR4

+25V
0

JE 2955

05(1

0 511

JE 3055

-25V
0

F52
CT= .3

2 A.

SPEAKER

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 pair is 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
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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, TR5, giving a
voltage gain of 20dB. The drivers TR2 and TR3 are
fed by a phase splitter TR I which also controls the
bias conditions.

QUIESCENT CURRENT
The quiescent current in the output stage, around

20mA, is controlled by the network R19 and VR8.
VR8 is in the base -collector half and is preset for
the correct quiescent current. Placing the preset in

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.

TR I 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 Ain 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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PRE -AMPLIFIER MODULE

COMPONENTS . . .

PRE -AMPLIFIER
Resistors

R1, R101 Input matching (2 off)
R2, R102 resistors, to be (2 off)
R3, R103 discussed in (2 off)

future article
R4, R104 47k0 (2 off)
R5, R105 1kS2 (2 off)
R6, R106 100kf2 (2 off)
R7, R107 270k0 (2 off)
R8, R108 1.2k0 (2 off)
R9, R109 22kf2 (2 off)

All -2_ 5% +IN Hi -Stab carbon film

Capacitors
C1, C101 100µF 3V tantalum

(2 off)
C2 0.1p,F polyester (1 off)
C3, C103 10pF 30V polystyrene

(2 off)
C4 0.1µF polyester (1 off)
C5, C105 0.22µF polyester (2 off)
C6, C106 3900pF 30V poly-

styrene (2 off)
C7, C107 0.01µF polyester (2 off)

Integrated Circuits
IC1, IC101 ML748, µ748 or

SN72748P (2 off)

Switch
S1 4 -pole 4 -way Special (Lipar

Isostat) 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 -amplifier board

51

_211771116. -21:147:16 L151-II=b
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C4 C2 5106

0 0 (Fr e'''10171 1
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14 14

-I5V +15V OUTPUT I OUTPUT II

0

5104 R4
Cl

R6

R9 C6 C7 R7 R8 R54-4
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O 0
O 0

O 0 0
O 0 0 0 0 0
O 0
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TONE, BALANCE AND VOLUME CONTROL MODULE
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0

COMPONENTS . . .
TONE AND VOLUME CONTROLS

Resistors
R10, R110 1.8kS2 R14, R114 3.31d2

R11, R111 3.3ki1 R15, R115 10kf2

R12, R112 101d2 R16, R116 2.2kf2
R13, R113 15kf2

ero=1

To Quad
Decoders

All 5% PN Hi -Stab carbon film (2 off each required)

Capacitors
C8, C108 1500pF 30V polystyrene (2 off)
C9, C109 0.068µF polyester (2 off)
C10, C110 10pF 30V polystyrene (2 off)
C11, C111 10µF 16V bead tantalum (2 off)
C12 -C15 0.22µF polyester (4 off)

Potentiometers
VR1/101 100kS2 lin.
VR2/102 100k0 lin.

VR3/103 low log.

(1 off)
2 -gang (Alps) (1 off)

Sonax Electronics
(1 off)

VR4-VR7 I OW log. (Alps) (4 off)

Integrated Circuits
IC2, IC102 M L748, µ748 or SN2748P (2 off)

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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INPUTI INPUTEL

+ 25

Note
Earth link important
See text

017 RI7 R20 C18

0tiwiet0
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te\-4,P2i
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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 to be made to

suit power transistors
on Component Board

Material:165MG Aluminium

A II 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. R3I (10 ohm) and C19 (0.01,AF) 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 68012 R25 15012
R18 10013 R26 2200
R19 4700 R27 2200
R20 82k13 R28 1500
R21 4.7k0 R29 0.5012 W wirewound or
R22 4.7k12 R30 0.5121- metal film
R23 220 R31 1012

R24 220
All 5% 1-W Hi -Stab carbon film (4 off each required)

Poteniometer
VR8 4700 Skeletbn preset (Piher) Sonax (4 off)

Capacitors
C16 100µF 3V bead tantalum
C17 10pF 30V polystyrene
C18 see text
C19 0.1µF polyester
Four of each capacitor required

Integrated Circuits
IC3 ML748, µ748 or SN72748P (4 off)

Transistors
TR1, TR2, BC182LB (8 off) TR3 BC212LB (4 off)
TR4 MJE 2955 (4 off) TR5 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

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 to '_ransmitters, or sources
of r.f. interference, may experience this trouble.

Next month: Power supply and mechanical details
and wiring

II hC FL

-94

An almost completed pre -amplifier board
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PART 1:

PHASE LOCKED

LOOP PRINCIPLES

AND DEFINITIONS

PHASE
LOCKED LC3DPS
BY J. B. DANCE m.sc.

DURING the past two or three years a type of cir-
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. I.I.

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.

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

Input

Error
signal Output

PHASE

DETECTOR
LOW-PASS

FILTER
AMPLIFIERSujnai

Control VoltageVOLTAGE
CONTROLL ED

OSCILLATOR

FIg. 1.1. Basic b ock 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.

Control
Voltage

(a)

Control
Voltage

(b)

C

Lock Pone

Capture Range LZ

Ir.

Signal Frequency
(Increasing)

Signal Frequency
(Decreasing)

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 isthe 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 effect determines the selectivity of
the phase locked loop circuit. Thus selectivity is
determined by the characteristic of the low-pass filter.

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.

Free -running
Control Volta..

Free -running

Locked
Control Volta

Cdpture Locked

Fig. 1.3. Diagram showing transient locking
characteristic

INPUT OUTPUT

Fig. 1.4. The simplest low-pass filter circuit

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 a 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.

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

is controlled by the
filter. Although the

the whole phase locked loop
characteristics of the low-pass
low-pass filter operates at a
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relatively low frequency, its characteristics are effec-
tively imposed on the high frequency response of the
phase locked loop. A simple low-pass filter can pro-
vide selectivity which is equivalent 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 limits 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
spurious 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 I I p

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.

POINTS ARISING

WIDE RANGE PULSE GENERATOR (June 1973)
Capacitor Cl should 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. It
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 10kC2 linear dual -gang potentiometer

VR2 for a logarithmic 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 tkA7815 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 8.2V 10W
Zener diode connected between the bridge and C1
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 Sinclair Cambridge...
no other calculator is so powerful

and so compact.

The Cambridge - new from
Sinclair
The Cambridge is a
new electronic
calculator from Sinclair,
Europe's largest
calculator manufacturer.
It offers the power to
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 can save a
further £5.50
Truly pocket -sized
With all its calculating
capability, the Cambridge
still measures just
41" x 2" x -U". 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
provided, and our service department
will back you throughout if you've any
queries or problems.
The cost ? Just £27.45!
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
calculator value on the market.

880

Features of the Sinclair
Cambridge
*Uniquely handy package.

4'1" x 2" x ", weight 32 oz.
*Standard keyboard. All you

need forcomplex calculations.
*Clear -last -entry feature.
*Fully -floating decimal point.
*Algebraic logic.
*Four operators (+, x, ±),

with constant on all four.
*Constant acts as last entry

in a calculation.
*Constant and algebraic

logic combine to act as a
limited memory, allowing
complex calculations on a
calculator costing less
than £30.

*Calculates to 8
significant digits, with
exponent range from
10.20 to 1079.

*Clear, bright 8 -digit
display.

*Operates for weeks on
four U16 -type batteries.
( MN 2400 recommended.)
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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. Coil.
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 circuit board.
7. Keyboard panel.
8. Electronic components pack

(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book -free!
If you just use your Sinclair Cambridge for
routine arithmetic - for shopping,
conversions, percentages, accounting,
tallying, and so on -then you'll get more
than your money's worth.

But if you want to get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

How? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its 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 nth roots
Currency Compound
conversion interest
and many others ...

Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire
Reg. no : 699483 England
VAT Reg. no : 213 8170 88
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Why only Sinclair can make you this offer
The reason'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
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But that in itself 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.
It seemed 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'll refund your money without question. All parts are tested and checked before
despatch-and we guarantee a correctly -assembled calculator for one year.
Simply fill in the preferential order form below and slip it in the post today.

Price in kit form : £24.95 + £2.50 VAT. (Total : £27.45)
Price fully built: £29.95 + £3.00 VAT. (Total : £32.95)

PE1073 I
To : Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE1 7 4HJ

Please send me Name

a Sinclair Cambridge calculator kit at
£24.95 + £2.50 VAT (Total : £27.45)
E a Sinclair Cambridge calculator ready
built at £29.95 + £3.00 VAT
(Total: £32.95)
*I enclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed.
* Please debit my *Barclaycard/Access
account. Account number

Address

*Delete as required. PLEASE PRINT

ILE =El NM moi =sum moo mo Nim=m nel
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PE Sound Synthesiser 9
VOLTAGE CONTROLLED &
DIFFERENTIAL AMPLIFIERS

By G.D.SHAW

H IS part describes the construction and operationT of the Voltage Controlled 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 M FC6040 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 I3dB.

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 M FC6040 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 ICI provides the
variable gain input mixer, IC2/TR I 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.

OUTPUT AMPS

16' ikrf

0 di

vat:
0 C0d 0 0

C. 0
F. AMP.

The pan -pots in the Synthesiser represent a com-
promise in that they utilise linear tracks which, for
moat practical purposes, are made logarithmic in
action by the addition of a relatively low value load
resistor (RI I 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

INPUT STAGE
R.CA

CONTROL

AMPLIFIER

CONTROL

AMPLIFIER

INPUT STAGE

VC A.

PAN

OUTPUT
STAGE

OUTPUT

STAGE

-o

Fig. 9.1. General arrangement of voltage controlled
Output Amplifiers
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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

COMPONENTS . . .

OUTPUT AMPLIFIERS (Left and right channels)
Resistors

R1 -R2 10k L2 (4 off)
R3 3.9k S2 (2 off)
R4 -R6 10k C2 (6 off)
R7 6.8k 0 (2 off)
R8 47k S2 (2 off)
R9 10k S2 (2 off)
R10 390 0 (2 off)
R11 -R12 22k 12 (4 off)
R13 -R14 33k CI (4 off)
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 CI midget linear carbon (2 off)
VR2 100k C2 ganged midget linear carbon (2 off)
VR3 10k C2 midget linear carbon (2 off)

Integrated Circuits
IC1 MFC 6040 (2 off)
IC2-1C3 741C (4 off)

Transistors
TR1 BC209C (2 off)

Sockets
SK1-SK2 2mm miniature sockets (4 off)
JK1, JK2 3.5mm jack sockets (4 off)
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Fig. 9.3. Component layout for Output Amplifiers.
As both channels are identical only the left hand is
shown
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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
R5, from the envelope shaper to which it is per-
manently linked by means of a pre -wired inter-
connection. This means that  R5 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 R5, results in the amplifier
having an output swing ranging between +3.5V and
+6V.

TR1 acts as a follower/current
that the current sink at the MFC6040 control input
has no effect on the output voltage of IC2.

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
R5, 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

(a)

II1111h1"''')

Fig. 9.4. (a) Control envelope-positive going (b)
audio signal envelope with rounded edges

and is perfectly acceptable. If the rounding off is
too pronounced there is a case for reducing the value
of C4 to the 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 . . .

PL9/4 SK5
+15V OV
(P L9/5) (P L9/7) (P L9/6)
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0
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0
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0
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0
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Fig. 9.6. Board layout for Differential Amplifier
components

DIFFERENTIAL AMPLIFIER
Resistors

R1 -R6 10k 12 (6 off)

Integrated Circuit
IC1 741C

Sockets
SK1-SK5 2mm miniature sockets (5 off)

PL 9

Tone control c--X
input it'channel

1

Keyboard input-ffl I T;
OVI chel

contarnnoi sign al _GI rik= ). -15V1: channel
Sift. amplifier -411 E1/5.--1- Channel

Output Output

VOLTAGE CONTROL

OUT PUT AMPLIFIERS

DIFFERENTIAL
AMPLIFIER

P L9/4

OS"
SK3"

PIPE AMP

9

10

P4 LL99/12P8

P L9/3

(

3

r+1195K 2 4 To DIFf
AMP5474- I BOARD

2

Fig. 9.7. Front panel wiring and inter -board
connections. Note: Leads from VR3 as
follows: wipers to SK2, unconnected tags
to pin 8 on output amplifier board. Board
positioning on the module is shown on the
left with the McMurdo plug connections
above
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INPUT
AMPLIFER

Output zero unless
Envelope is boosted
by Input Amplifier

Boosted signal
is +re going

Fig. 9.8. Showing a method of obtaining a differential
in envelope level

7-8Hz

ENVELOPE
SHAPER

Tremolo Amplitude
Modulation

-vvvf
- 7,^^^1

,1
INPUT

AMPLIFIER

Vibrato Frequency
Modulation

V.CA

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 final 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

OUTPUT SAMPLE/8
VCQ AND HOLD
182 ENVELOPE DIFE NOISE

INVERTER SHAPER AMPLIFIERS GENERATOR

TONE
CONTROL

RGI82 METER
INPUT REVERB/RING

AMPLIFIERS MODULATOR

03 TD---1
06 20-
013D.

-011 40-
51(7

2

30

De40--
51(8

as 10-
06

07 30-
40--

SK9

03

06 20
0730
08 40-

SKID

03 1

06 20
Di 30
03 4

SK11

03 TO 03 10-.-
06 20 06 20
07 30 07 30-
De --Oa 40-

51(12 51(13

JONES SOCKET
FOR KEYBOARD
CONNECTIONS

ne KBD Signal

KBD Sync

REVERB_Gia

Signal Control

Wander leads terminated
in 1mm plugs routedto
sockets on Ring Modulator
circuit board See part I

Output from
Spring Line

Input to
Spri g Line

Fig. 9.10. Socket arrangement and wiring on connector mounting rails. Prewired interconnections are shown
only
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Table 1: Prewired Connections

Ti a,
.o

E E
13-, =
1..Z

SK7
V.C.O. 1 & 2

Inverter

SK8
Envelope

Shaper

SK9
Output

Amplifiers
Diff. Amp.

SK10
Sample/

Hold Noise
Gen.

SK11
Tone

Control

SK12
Ramp

Gens. 1 & 2
Input Amps.

SK13
Meter

Reverb.
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.
kbd. conn.

sync.

Jones Skt.
kbd. conn.

signal

NC NC NC SK7 (8)

3 NC NC SK8 (4) NC NC NC SK11 (1)

4 SK13 (1) SK9 (3) SK8 (1) SK7 (2) SK 9 (1) SK7 (1) Input to
Spring Line

5 V- V -,- V4 V. V-, V-. V-4

6 0 0 0 0 0 0 0

7 V- V- V- V- V- V- V--

8 SK13 (2) NC Wandering
lead

NC NC SK10 (1)
Wandering

lead

Output from
Spring Line

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.

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. 1 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
EFFECTS

By P. J. TYRRELL

THIS 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 source. The sound of
howling wind is produced by varying 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. I shows the basic filter circuit used. The

resonant frequency is determined by the values of
C1, C0 and R1, Rf determining the gain of the
system. Removing C. widens the bandwidth of the
filter. In the final circuit this function is performed
by placing a variable resistor in series with CO3 per-
mitting the rain to be gradually introduced.

INPUT

OUTPUT

Fig. 1. Basic filter circuit. C, and C, determine
the resonant frequency and R, and R, determine
the gain

FINAL CIRCUIT
The complete circuit of the unit is shown in Fig. 2.

The white noise is generated in TR1 by giving it
a reverse bias, then passed via R2 and C3 to the
input of the filter. VR I controls the resonant
frequency of the filter, and is therefore, the wind
control. VR2, in series with C2, is the rain control.

The output from the filter passes through R4 to
VR3, the output level control and then to the output
socket SKI 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. It 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.

Fig. 2. Complete circuit diagram of the Wind
and Rain Effects Unit
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X=BREAK
IN COPPER STRIP

w DIRECTION OF COPPER STRIP

SK 1

Fig. 3. Construction and interwiring details. All but battery leads should be screened leads

COMPONENTS . . .

Resistors
R1 100k t nominal (see text)
R2 15k0
R3 1M 12
R4 4.7k 0
All + or 0/ 1-.10% carbon

Potentiometers
VR1 25k 12 linear
VR2 100k 0 linear
VR3 25k 12 linear with double pole switch

Capacitors
Cl 0.01tLF C3 0.01µF
C2 0.1µF C4 0.11LF
All 160V polyester or polycarbonate

Semiconductors
TR1 Any npn transistor (see text)
IC1 SN72741 or equivalent

Miscellaneous
Aluminium box 54 -in x 4in x1iin
B1, B2 9V PP3 batteries (2 off)
SK1 3.5mm jack socket
Veroboard 0.1in matrix, 31 holes x 13 strips
Veropins (6 off)
Knobs, nuts, bolts, screened wire, aluminium for

battery holder
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CONSTRUCTION
The circuit was constructed on a piece of OA 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 TRI and R I should then be soldered in. The
integrated circuit socket should be soldered before
inserting the i.c. C4 is mounted directly onto VR3
to simplify wiring.

SELECTING TR1 AND R1
In order to select suitable components for TR1

and RI, flying leads should be temporarily connected
to V+, OV 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
VRI 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 RI alters the noise output from the tran-
sistor. but it should not be reduced below about
two kilohms. In the prototype RI was 1001(12 and
TRI 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

in some of these.
Having chosen RI and TR1, 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 On 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 Letraset 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.

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 VRI 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 VRI and VR2.

No detailed description of application is included
here, as this is best left to the constructor's
imagination.

OUTPUT
RAIN

WIND

Photograph of the completed Wind and Rain
Effects unit

890 Practical Electronics October 1973



electronics
lookI really

mastered

RAPY

... practical
...visual

...exciting !

no previous knowledge
no 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
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in
electronics.

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c experiments, d.c. experi-
ments, simple counter, time delay circuit,
servicing procedures

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types cf electronic equipment, radio and TV
receivers. etc

POSTI NOW
I

FREEforBROCHURE

or write if you prefer not to cut page

To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.O. BOX 156, JERSEY. Please
send your free brochure, without obligation, to: we do not employ representatives

NAME BLOCK CAPS

ADDRESS PLEASE EL103

special free gift also to all our students
Practical Electronics October 1973 X91



ALL PRICES INCLUDE V.A.T.
SPEAKER BARGAINS
EMI 13in x Sin 3, 8 or 15 ohm

Plain
With Co -Axial Tweeter
Twin Tweeter

Type 350, 8 ohm, 20W
651n, 8 ohm. lOW
8in, 8 ohm, 25W
12in, 8 ohm, 20W
8in x 5in, C/Mag. 5W
Sin x Sin, Dual cone 8 ohm,
10W

240
240
345
840
8.60
3.75
540
1.40

240

FANE, 7in x 4in, 3 or 8 ohm
Sin Dual cone 8 ohm

CELESTION Sin, 15 ohm
ADASTRA 10in, 8 or 15 ohm.

1019
BAKER GROUP 25 12in, 8 or

15 ohm, 25W
P. & P.

5in, 8 ohm, 5W C/Idag
251n. 8 ohm or 64 ohm

P. & P.

8.40
1.65

2.75

6.45
025
0.85
0.50
0'10

TWEETER AND CROSSOVER
EMI 351n, 3 or 8 ohm C/Mag. 1.00
Cone Tweeter 8 or 15 ohm, IOW 1,90
Cone Tweeter 8 ohm, 3W 1.00
Horn Tweeter 8 ohm, 20W 15.50

Dome Tweeter 8 ohm, 30W 4.00
Crossovers CN23 (3 ohm), CN28

(8 ohm), CN216 (16 ohm) 1.00
P. & P. 0.10

KIT POEM CABINETS, TEAK
12in x 12in x 6in with Sin,

Sin x 5in or 65in and 35in
cutout 245

17in x 10in x bin with 8in or

13in x 8in cutout 3.25
18in x llin x Sin with 13in x

Sin cutout for EMI 350 445
P. & P. each 0,36

MICROPHONES
CM20 Crystal Hand
CM70 Planet stick metal,

switch crystal
DM180 Dynamic uni-dir, ball

metal
UD130 50K/600 ohm, uni-dir,

ball metal

TW206 645
0-50 CONDENSER MIKE 600 ohm.

uni-dir 7.90
1.55 Cassette Stick Mike with R.

Control on/off switch (2.5
845 and 3.5mm 3/Ply) 1.66

Lapel, type, crystal 0.40
440 P. & P. 045

SOLDERING IRONS
ANTEX CN240 15W
S151 Kit (15 watt iron, 2

spare Bib, etc.) 245
160 X25 25W (low leakage) 140

P. & P. 0.10

CARTRIDGES
ACOS GP91/216C or GP9I/3SC

Stereo comp.
OP93/1 Stereo crystal .

GP94/1 Stereo crystal
GP95/1
GP96/1
0P104

SONOTONE 9THAC Stereo
ceramic, diem.

9THAC/G Slim fit, stereo cer.
diem. 1.80

1.00 19 -TI Stereo crystal 0.80
145 BSA SC591 Stereo ceramic 2.25
1075 SXSH Stereo crystal 1.60
1.85 SX5M Stereo crystal 1.60
1.75 X5H Mono/stereo 1.25
0.75 X5M Mono/stereo 1.25

GOLDRING 0800 3 85
1.30 G860 2.95

P. & P. 005

STYLI
FOR ABOVE CARTRIDGES -

Sapphire 0-85
D. Diamond 1.25

GOLDRING 0800
G850

P. & P. 0.03
1.96
145

P. & P. 0.03

BATTERY ELIMINATORS
240V input 6, 7.5 or 9 300mA 2.20
I2V d.c. input (fits in car lighter

socket) 6, 78 or 9 d.c. output
at 300mA 8.20

P. & P. 0.10

TAPES
Stud.

Sin 459
5 fin 56p

LP
5bp
650

DP
70p
95p

7in (15p
P. & P. 1-3 each
4 or more lot

95p 110p
0.09
030

LOW NOME CASSETTES
1-5 8-10

C60 85p 880
coo 450 483

560 52p

11-20
809
40p
30p

Cassette Head Cleaner
P. & P. 1-5 each
6-101ot
11-20 poet free

045
0.03
0.15

PLASTIC LIBRARY CASES for
Sin Reels 0.18
51in Reels 0.22

7in Reels
P. & P. 1-3 each
4 or more

025
n-0:

.,20

CASSETTE CASES 0.10

BIB ACCESSORIES
Compact Tape Head Cleaning

Kit, Ref. J 0.45
Tape Editing Kit, Ref. 23 1410
Recording Tape Splicer, Ref. 20 1.15
Cassette Tape, Editing, Ref. 24 1.40
Cassette Salvage Kit, Ref. 29 0.40
Hi-Fi Stereo Hints and Tip

Book, Ref. 56 025
Stylus Balance, Ret. 32A 1.15
Spirit Lever, Ref. 46 0,50
Cassette Case (holds 12

cassettes) Ref. 34 1.00
Hi-FI Stereo Test Cassette 1.90
Groove-Kleen Record Cleaner 1.90

P. & P. 0 10

Send 25p for COMPLETE CATALOGUE, refundable upon nut order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED

Riversdale Electronics
Mail Order Department PE/10

P.O. Box 470, Manchester M60 4BU.

FERRANTI
7 41 4 Radio
only £1.32 WITH DATA

WE ARE SPECIALISTS IN FERRANTI
SEMICONDUCTORS

BFS59 ISp ZTX3 I 0 9p ZTX504 43p ZSI 70 10p
BFS60 20p ZTX3I I 10p ZTXSIO 17p Z5171 13p
BFS6I 20p ZTX3I2 10p ZTX530 21 p zsin 16p
BFS96 15p ZTX313 1 1p ZTX531 22p ZS174 17p
BFS97 23p ZTX3I4 13p ZTX550 17p ZSI76 23p
BFS98 20p ZTX320 31p ZTX55I 17p ZS178 38p
ZTX107 9p ZTX330 ISp 2N3055 72p ZS270 I I p
ZTX108 8p ZTX33I I 6p
ZTX109 1 I p ZTX382 13p DIODES ZS272 18p
ZTX2I2 14p ZTX383 15p Z5120 Op Z5274 I9p
ZTX2 1 3 14p ZTX384 lap Z5121 10p Z5276 26p
ZTX2 1 4 I 5p ZTX450 17p ZS122 13p 25278 .37p
ZTX300 12p ZTX451 17p ZS123 16p

*ZTX301 13p ZTX500 I2p ZS 124 18p ZENERS
ZTX302 17p ZTX50 I 13p 25140 25p KS030A to
ZTX303 14p ZTX502 17p 25141 43p KS180A-
ZTX304 2Ip ZTX503 14p ZSI 42 33p 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 E325; CA3075 99p. Limited

quantity only.
P. E. Triffid. ZTI71 124p; 2N 1132 25p.

POSTAGE AND PACKING 10p -Free over E2. Send S.A.E. for
our full price list and data sheet.

ALL PRICES INCLUDE V.A.T.
DAVIAN ELECTRONICS

PO BOX 38 ,OLDHAM, LANCS. OL2 6XJ

SPECIAL 40 MHZ SCOPE-
SOLARTRON CDI212 ONLY
LSO. Has to be a snag. There are no
plug-in Y amps available.
TB -100 nanosecs per cm to 5 secs
per cm in 24 calibrated ranges. 20
nanosecs per cm with times 5
expansion. 5in flat faced tube.
Trace locator. 0.2 microsec signal
delay. Built-in calibrator !kHz
square wave. 200 micro volts to
100 volts in 18 calibrated ranges.
Tube sensitivity 3 V/cm.
MAIN FRAME Y AMP boosts
this to better than 200 MV per
cm at 40 MHz. 240V 50 Hz input.
Complete with full manual including
plug-in circuits. Come and see one
working or Carriage £1.50.
MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLEWITH OUR NEW LOW
PRICED SOLID STATE
SWITCH. 2 Hz to 8 MHz. Hook
up a 9 volt battery and connect
to your scope and have two traces
for ONLY 4540. P. & P. 25p. (Not
cased, not calibrated.)
NEW WIDE RANGENOBBULATOR
5 MHz to 150 MHz up to 15 MHz
sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 10.7 or TV
IF alignment, filters, receivers. Can
be used with any general purpose
scope. Full instructions supplied.
Connect 6.3V A.C. and use within
minutes of receiving. All this for
ONLY 4475p. P. & P. 25p. (Not
cased, not calibrated.)

20 Hz to 200 kHz WB.
SINE and SQUARE GENERA-
TOR. Four ranges. Independent
amplitude controls, thermistor
stabilised. Ready to use, 9V supply
required. 47.85 each. P. & P. 25p
(Not cased, not calibrated.)
GRATIC U LES. I 2cm x I 4cm high
quality plastic ISp each. P. & P. 5p.

COMPONENT PACK consisting
of 5 pots, various, brand new; 250
resistors and watt, many high
stabs, arc. Fine value at 50p.
P. & P. 17p.
P.C.B. PACKS S & D. Quantity 2sqft
-no tiny pieces. 50p plus P. & P.
20p.
FIBRE GLASS as above LI plus
P. & P. 20p.
5 CRYSTALS 70 to 90kHz. Our
choice 2So P. & P. 15p.
S MOVING COIL METERS
various £1. P. & P. 37p.
CAPACITOR PACK -SO Brand
new components only 50p. P. & P.
17p.
POTS -10 different values. Brand
new -50p. P. & P. 17p.
TRIMMER PACK. 2 Twin 50/
200pF ceramic 2 Twin I 0/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/100pF on ceramic base.
ALL BRAND NEW, 25p the lot.
P. & P. 10p.
E LECTRONIC TIMER UNITS
-wall or bench mounting -2
Hybrid timer boards may be
removed leaving excellent ITV
battery ch ; d.c. Power supply,
etc. Price only 4240 incl. carriage.
LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 36p each. Holder Ip each.
Information 5p.
PHOTOCELL equ. OCP71, 13p
each.
PHOTO -RESIST type Clare 703.
Two for 50p.
MODERN TELEPHONES type
706. Two-tone grey, 43.75 each.
The same but black, non each.
P. & P. 25p each.
Also TOPAZ YELLOW 4440
each. P. & P. 25p.

DELIVERED TO YOUR
DOOR I cwt of Electronic
Scrap chassis, boards, etc. No
Rubbish. FOR ONLY L3.30.

PLEASE ADD 10% V.A.T.
OPEN 9 a.m. to 6. 0 p.m. ANY DAY

=II III:FM EA El LTD
7:9 ARTHUR ROAD, READING, BERKS.

(rear Tech. College) Tel.: Reading 581605,65916
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NEXT MONTH

FOUR MINI PROJECTS FOR THE

CONSTRUCTOR DESCRIBED IN A

SPECIAL 8 -PAGE SUPPLEMENT

EACH BASED ON THE . . .

11111%W111d discrete
projects

With 0-1 in. hole spacing

Suitable
for I.C. an

INSIDE
EACH

ISSUE

STAGE LIGHT
DIMMER

Four independent channels, each capable of controlling 31kW of lighting

ALSO
SYNTHESISER LOG LAW OSCILLATORS
AS USED IN THE KEYBOARD UNIT-A COMPLETE "LIVE PERFORMANCE INSTRUMENT"

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
Illinois, 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
lett 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 directly
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

.11ImEL

1Tlij
0 0 0

BP1 317 530

8+

VR1

LF

RF

Fig. 1

positions are set on the other
controls. Also, the set balance will
remain the same as the overall
volume level is raised or lowered.

STEREO AMPLIFIER AVC

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.

Its emitter is connected through
VR2 to a pair of voltage dividers
and transistors TR3 and TR4.

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 01, 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.

D
R1

Channel1

Channel 2 C2

R2
Fig. 1

0
Output

BP1 307 074

R13 TR3

TR4
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YATES ELECTRONICS
(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK

BEDFORD
RESISTORS
4W Iskra high stability carbon film-very low noise-capless construction.
4W Mullard CR25 carbon film-very small body size 7.5 x 2 5mm,
1W 2% ELECTROSIL TR5

Power Values Price
watts Tolerance Range available 1-99 100+

4 5% 470-22M11 E24 Ip 0.8p
4 10% 3 3M11 -10M11 812 Ip 0.8p
4 2% 1012-1M0 E24 3 Sp 3p
i 10% 111- 3-90 812 Ip 0.8p
/ 5% 4 70-1M0 812 Ip 0.8p
4 10% 111-1011 E12 6p 55p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0.5 watt 5% Iskra resistors 5 off each value 4012 to 1110.
El 2 pack 325 resistors L2.40. E24 pack 650 resistors L4.70.

POTENTIOMETERS
Carbon track 5k11 to 2M it. log or linear (log 1W, lin +W).
Single, 11p. Dual gang (stereo). 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 5M0. Horizontal or vertical P.0
mounting (0.1 matrix).
Sub -miniature 0-IW, Sp each. Miniature 025W, 6p each.

TRANSISTORS
AC107 15p
ACI26 lip
ACI27 12p
ACI28 11p
AC131 12p
ACI 32 12p
AC176 12p
ACI87 22p
AC188 lip
ADI 40 50p
AD149 45p
ADI61 33p
AD I 62 36p
AF 14 20p
AF 15 10p
AF 16 20p
AF 17 2.0p
AF 17 38p
AF 24 12p

AF126
AFI27
AF139
AF178
AF I 80
AF181
BC107
BC108
BC109
BCI47
BC 148
BC149
BCI57
BC158
BC159
BCI87
BD131

20p
20p
20p
32p
32p
40p
40p
9p
9p
9p

13p
13p
13p
14p
14p
14p
22p
75p

BD132 75p
BDI 33 75p
BFI 15 25p
8E173 20p
8E177 28p
8E178 32p
8E179 32p
BF I 80 32p
13E181 32p
8E194 15p
BFI95 15p
BF197 I5p
BF200 32p
BFY50 20p
BFY51 20p
BFY52 20p
BUIO5 225p
0C26 45p

0C28 50p
0C35 50p
0C42 12p
0C44 12p
0C45 12p
0070 12p
0071 12p
0072 12p
0081 12p
OC82D lip
2N2904 20p
2N2926R 9p
2N29260 9p
2N2926Y 9p
2N2926G

10p
2N3054 58p
2N3055 60p

2N3702 13p
2N3703 12p
2N3704 13p
2N3705 lip
2N3706 I 1 p
2N3707 12p
2N3708 10p
2N3709 I 1p
2N3710 1 1p
2N37I I I 1p
2N4062 12p
40360 35p
40361 35p
40362 40p
40408 40p
ZTX302 15p
ZTX500 15p
ZTX502 20p

ZENER DIODES I WIRE WOUND POTS 3W, 10, 25.
400inVV 5% 3'3V to 30V. 12p. I 50 and decades to 100k 0. 35p.

DIODES
RECTIFIER
BYI27 1250V
BZYIO 800V
BZY 13 200V
IN4001 SOV
1N4004 400V
IN 4007 I 000V

IA
6A
6A
IA
IA
IA

12p
25p
20p
7p
8p

10p

SIGNAL
0A85
0A90
0A91
0A202
IN4148
BAI 14

7p
Sp
5p
7p
5p
8p

BRUSHED ALUMINIUM PANELS
I2in 6in =25p; I2in 24in =10p; 9in 2in =7p

SLIDER POTENTIOMETERS
86mm x 9mm x 16mm, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 12p.
FRONT PANEL 65p.
18 Gauge panel I 2i n 4in with slots cut for use
with slider pots. Grey or matt black finish com-
plete with fixings for 4 pots.

THERMISTORS
VA I0555 15p
VA 1066S I5p
VA1077 15p
R53 [1.35

THYRISTORS
2N5060 50V 0.8A 30p,
2N5064200V 0.8A 47p,
CR5I/40 400V IA 25p,
106F 50V 4A 40p, 106D
400V 4A 55p.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER a.
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.A.T.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V. 0001µF, 0.0015µF, 00022µF, 0.0033µF, 00047µF, 2/p. 00068µF, 001µF,
0015µF, 0022µF, 0033µF, 3p. 0047µF, 0068µF, 0 IµF, 4p. 015µF, 6p. 022µF, 74p.
033µF, I 1 p. 047µF, 13p.
160V: 0 01 ttF , 0015µF, 0.022µF, 0033µF, 0047µF, 0.068µF, 3p. 0 I /./F 34p. 0 15/AF 45p.
0 22µF, 5p. 0 33µF, 6p. 047µF, 7/p. 068µF, Ilp. 10µF, 13p.
MULLARD POLYESTER CAPACITORS C2.80 SERIES
250V P.C.mounting: 001µF, 0.015µF, 0022µF, 3p. 0'033µF, 0 047µF, 0068µF,
34p. 0 1µF, 4p. 0 15p.F, 022µF, Sp. 0 33//F, 6)p. 0'47µF, 81-p. 0 681.iF, Ilp. I OAF, 13p.
1.5µF, 20p. 22µF, 24p.

1MYLAR FILM CAPACITORS IOOV CERAMIC DISC CAPACITORS
0001µF, 0.002µF, 0005µF, 0.01µF, 0.02µF, 100pF to I 0,000pF, 2p each
25p. 0 04/1F, 0 OW, 0068µF, 0 IIIF, 34p.

ELECTROLYTIC CAPACITORS-MULLARD 015/6/7 RANGE REPLACES C426,
C457 RANGES.
(µF/v) 1.0/63, 1.5/63, 22/63, 33/63, 4.7/63, 68/40, 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, 5p each. 68/63, 150/40, 220/25, 330/16, 470/10, 680/63, 1,000/4, 9p. 100/63,
150/63, 220/40, 470/25, 680/16, 1,000/10, 1,500/63, 12p. 220/63, 470/40, 680/25,
1,000/16, 1,500/10, 2,200/6.3, 15p. 330/63, 680/40, 1,000/25, 1,500/16, 2,200/10,
3.3006.3, 4,700/4, I8P
SOLID TANTALUM BEAD CAPACITORS

0.1µF 35V 2.2/1F 35V
0.22g/F 35V 4.7pf 35V
047µF 35V 68µF 25V

1 01./F 35V 10µF 25V

22µF I6V
33µF 10V
47p.F 6.3V
IOW 3V

12p

VEROBOARD
01

2) . 34 22p
24 . 5 24p
34 . 31 24p
31 - 5 27p

17 24 75p
17 >34 100p
17 v. 5 (plain) -
17  35 (plain) -
17 x25 (plain)
24 x 5 (plain) -
2; x 34 (plain) -

Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 pins 20p

0.15
16p
24p
24p
27p
slip
78p
82p
60p
42p
12p
1 I p
52p
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 18p
Standard insulated 12p
Stereo screened 35p
Standard socket 15p
Stereo socket 18p

2.5mm insulated
3-5mm insulated
3-5mm screened
2-5mm socket
3.5mm socket

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180', 5 pin 240°, 6 pin
Plug 12p. Socket 8p.
4 way screened cable, 15p/metre.
6 way screened cable 22p/metre.

13p

8p
13p
ap
Sp

BATTERY ELIMINATOR 11.50
9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
1600t/F 64V 74p 25000.AF 64V 80p
25003.1F 40V 74p 2800µF IOOV L2.60
2500liF SOV 58p 3200µF 16V 50p

4500/1F
45001/F
5000/1F

16V 50p
25V [1.68
50V [1.10

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.01µF 10p 0.047,uF 13p 022p.F 20p
0 02233F 12p 0-1µF 13p 0-47/3F 22p

POLYSTYRENE CAPACITORS 160V 25%
10pF to 1,000pF Ell 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, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing ai or
smoke. This decrease is usually large enough to be utilized without amplificatir on.
Full details and circuits are supplied with each detector.
Detector GD1. E2. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector L520. 12 or 24V battery operated audible
alarm [7.30. As above for PP9 battery, [6.40.
PRINTED BOARD MARKER 97p
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
relief.

LARGE RANGE ITT/TEXAS IC's NOW IN STOCK
PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX

1-1 I 12-24 25-99 100 + 7448 185 175 170 165 74118 100 82 73 64
p p p p 7450 18 16 14 13 74121 43 40 38 36

7400 18 16 14 13 7451 18 16 14 13 74141 100 95 90 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 20 113 16 14 7472 30 28 27 23 74154 200 180 170 160
7406 50 45 40 35 7473 40 38 36 30 74155 ISO 110 100 86
7407 56 50 44 38 7474 40 36 32 28 74156 130 120 100 96
7408 36 30 27 23 7475 55 Si 50 49 74180 155 136 112 105
7409 36 30 27 33 7476 40 36 32 30 74190 195 190 185 180
7410 18 16 14 13 7480 100 95 90 85 74191 195 190 185 180
7411 23 21 20 18 7481 125 115 110 105 74192 200 190 180 164
7412 36 30 27 23 7482 100 96 90 85 74193 100 180 170 ISO
7413 34 28 26 22 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 14 13 7485 250 245 240 230
7421 36 30 27 23 7486 45 42 37 33
7426 32 29 23 20 7490 75 67 60 52 LINEAR IC's
7430 20 18 16 14 7491A 100 92 85 79 709 14 pin DIL
7432 40 36 32 28 7492 75 70 65 60 741 8 pin DIL
7440 20 18 16 14 7493 75 68 60 52 741 14 pin DIL
7441 80 75 70 65 7494 95 90 85 80 723 14 pin DIL
7442 80 75 70 6S 7495 105 100 95 90 747 14 pin DIL
7443 125 120 115 115 7496 100 95 90 85 748 8 pin OIL
7447 175 165 ISO 120 74100 250 240 235 230 OIL socket, 14 pin and 16 pin

32p
34p
28p
95p
85p
35p
16p
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MAKES SENSE -
MONEY AND POSTAGE

"p.e." f.m. varicap stereo tuner
Electro Spares offer a kit of high quality parts to the published
specification for this remarkable tuner, featured in "Practical
Electronics ", May 1973.
Features include pushbutton "Spot On" tuning, with up to 5
pre-set stations (no difficult tuning dial and drive cord). Easy,
"no problem" construction, requiring only a few simple setting
up adjustments with a D.C. Voltmeter. Uses NEW pre-set
modules for R.F. and I.F. circuits -no circuit alignment. High
efficiency integrated circuit Phase Lock Loop Decoder for
perfect stereo reception, with stereo lamp indicator.
Fibre Glass P.C. Board, neat slim line cabinet, with brushed
aluminium front panel, push buttons, etc.,etc.
IDEAL FOR USE WITH THE "TEXA", "P.E. GEMINI"
AND ANY GOOD QUALITY STEREO AMPLIFIER.
Please send S.A.E. for full details.

"p.e. gemini" stereo amplifier
QUALITY HI -Fl FOR THE HOME CONSTRUCTOR
30 Watts (R.M.S.) per Channel into 8 ohms!
Total Harmonic Distortion 0.02%!
Frequency Response (-3 dB) 20Hz - 100kHz I
We are still continuing to supply components for this fabulous
amplifier, which is now recognised as practically the ultimate In
High Fidelity. We know of no better unit for the home construc-
tor, and can supply a booklet, containing full specification,
complete constructional information, wiring diagrams, fault
finding guide, etc., etc., price 55p plus 4p postage.
Our new, low comprehensive price list is supplied with each
booklet, or supplied separately on receipt of large S.A.E.
FOR PEOPLE WHO REQUIRE THE BEST -
IT HAS TO BE THE '''' ff" p.e. germ
NOTE
FOR
PLEASE

Electro-Spares
288
Sheffield
Tel.:
"THE
OF

OUR
QUICK

PAY

THE

NEW ADDRESS
EFFICIENT SERVICE.
US A CALL -VISITORS

Ecclesall
Sll 8PE

Sheffield
COMPONENT

NORTH"

-WITH NEW MAIL ORDER DEPARTMENT

WELCOME -EASY PARKING.

Road

668888
CENTRE

HST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SWI6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express posttge I p per transistor, over ten post free
INTEGRATED CIRCUITS 5p + I p each added

OP Op Op Op

1921 0.17 .',FLIT 1.50 111210 045 0.12209 0.40
1023 0.86 .18126 325 52211 040 0.12210 0-40
1093 0-88 18 127 0.30 111212 0.40 082211 0.40
10233 0.60 18228 0.25 B1213 0.35 UA2222 0.46
19 736 0.60 .60129 0.30 111"715 1.25 012223 346
19843 0.26 88 130 0.25 111 Zlt, 0.60 012224 0.46
IN723A 320 .48230 320 1112880333 0.12.241 0.22
10914 0.06 A8131 0.40 0.10 012242 0.28
194907 0.12 10233 320 B21081'313 082244 0.26
18113 0.16 .10 Y53 0.20 0.10 0.62246 0.23
18131 0.18 10162 325 1111 035 082.290 0.38
10202 323 18166 0.33 121161/03 0.30 01216 0.86
10371 0.40 88221 130 8110040 0.46 OCIOT 0.88
20381 0.25 89223 0.75 184B 2.50 1/C19 0.60
10414 0.80 812101 1.50 181911 313 08'70 1.26
211417 0.26 A C 1 10 0.98 01)000 0.15 0122 1.00
29404 0.22 1112107 0.12 01)003 0.16 0323 1.26
29897 0.15 812106 0.12 01)006 018 01224 1.10
29690 0.80 110109 0.12 00007 340 0115 0.40
29706 0.10 110113 0.16 00009 0.38 03:20 046
207061 0-12 110113 0.20 1203 0.38 0073 0.66
29708 0.16 BC 1 16 0.20 1:114 310 0329 0.66

20709 0.40 0(21108 0.22 045 0.13 01'39 0.40
291091 365 1112118 016 1208 0.26 01233 0.55
291131 0.26 BC121 020 (41/12 0.10 03;36 0.06
191132 326 1112122 030 BE1101 040 0C41 G8/5
191302 0.18 111:125 04313 011'103 340 01'42 0.40
191303 0.18 1312120 0.85 GET' 13 0.35 01243 0.70
291304 0.22 1112140 0.65 1:ET114 0.30 0044 0.13
291303 0.22 111;147 0.12 3: PT113 0.76 UC44M 317
191306 0.28 1112148 810 I;ET116 385 01'43 0.18
191307 0.28 112149 0-12 ET170 0.50 0124331 0.18
'191308 0.28 1112137 0-14 i:ET872 0.30 0C46 0.27
2 91147 0.75 512138 0.12 011973 0.40 01237 0.60
19 140 360 110160 0.08 G ET880 0.55 01238 0.60
191160 031 11069 0.14 11E1881 035 009 0.60
3x1110 0.23 111'1 31 0.46 61'1087 335 01'66 0.60

119 0.26 BC 132 0.86 11431863 0.35 0070 048
191369A 0.16 84 133 0.38 41EX44 0.08 0071 0.16
19 1444 1.99 8CY34 0.45 11E943/1 0.46 01272 0.26
'2911613 0.28 1111738 0.56 11E9941 0.30 0073 0.50
19 7646 0.60 18;139 1.00 ,;.13M 0.50 01:74 0-80
'_0"904 0.20 B121(40 0.80 UJ4M ess 0175 0.80
19 1904.6 0.26 BCY42 0.30 6.3370 326 01276 0.30
_91906 0.20 81270 815 iii7M 0.50 0177 0.64
19 1907 0.23 1112171 0.20 11171003 0.50 01278 0.25

91924 0.21/ 1312210 860 110100A 0.20 0(279 0.30
191923 0.16 13122 11 0435 11 AT 100 0.20 0081 0.28
192926 0-10 BD121 1.00 12.4T101 0.26 08.811) 0.28
103054 0.48 1113123 1.00 MAT120 0.20 01'8118 0.20

253055 0.46 B1/124 0.80 14T121 0-25 01201014 0.18
1143701 0.10 BDY11 1.45 HJEJ10 0.66 OC81Z 046
19:1703 0.12 11F113 0.22 MJE2953 1.10 01'8.2 0.28
7:83706 0.11 BF117 0.60 MJE3035 375 012871) 0.26
193707 0.18 13F167 0.23 NKT126 0.45 0183 0.26
193709 0.10 BF173 0.26 NKT129 0.30 0(284 0.26
193710 0.11 13F181 0.38 NKT211 0.25 01211.1 0,28

29:1711 0.11 BF184 0.22 NK1213 626 00111 1.00

293819 386 11F185 0.22 9KT214 0.24 0C173 1.10
193027 0.63 BF194 0.18 NKTIIO 0.40 00139 0.40
195088 043 BF193 0.18 NKT217 0.45 012140 0.65

28301 0.69 BF196 0.16 5KT218 1.13 00141 0.80
28304 1.16 131,197 0.16 NKT219 0.83 012169 0.20

28301 0.37 11F861 0.26 NKT222 0.30 00170 0.26

28703 1.00 BF898 0.26 NKT224 0.25 00171 0.80

AA129 0.20 BFX 12 0.20 NICT231 0.24 012200 0.66

AAZI2 375 BFX13 0.25 NKT271 0.20 00201 0.80

AAZ13 0.10 BFX29 0.28 5KT272 0.20 012202 6.90

AC107 0-35 IIIFX30 0.28 NKT273 0.20 OC203 0.55

AC126 0-26 BFX33 0.98 NKT274 320 03204 0.66

8C177 8.26 BFX63 0.60 .9 KT273 0.26 01,203 1.00
AC128 0.20 BFX84 0.25 NKT277 0.20 00706 1.10

A12187 040 BFX85 0.28 NKT278 046 01207 1430

AC188 0.20 liFX86 0.26 NKT301 385 00100 0.20

ACY17 885 BFX87 625 9 KT304 0.75 012470 0.30

ACY18 0.27 BFX88 0.22 NKT403 0.70 0(2171 1.00

ACY19 0.27 BFY10 1.00 5KT404 0.60 011112 0.66
8CY20 0.22 BFY11 1.26 NKT678 0.30 0 R P60 0.46

',12Y21 0.22 BFYI7 0-25 NKT713 0.30 ORP61 348
ACY22 0.16 BF2I8 0.46 9KT773 0.26 819T 0.80

ACY27 036 BFY19 065 NKT777 0.38 SAC40 0.25

ACY28 0.26 13F224 049 0788 038 SFT308 838
ACY39 865 BFY44 1.00 0A6 0.12 8T722 0.38

ACY40 822 B FY30 0.20 0847 0.08 817231 0433

ACY41 822 B FY31 320 0A70 0.10 8X68 0.20

ACY44 0-32 BFYS2 0.20 0A71 0.10 811631 0.44

ADI40 0.50 BFY33 0.17 0A73 0.16 OX633 0.66

AD149 030 BFY64 0.46 0874 0.16 8X640 0.76
AD161 0.81 BFY90 0.76 0879 0.10 8X1341 0.76

A19162 0.39 138)(.27 0.50 0A81 0.10 823042 0.80

AF106 040 B8X60 0-93 01385 0.16 8X644 GINS

AF114 0.26 B8976 0.18 0A86 0.16 8)0145 0-86

AF115 0.25 B8226 318 0890 307 113/301 0.75
AF116 0.25 B8277 0.18 0A91 307 V30/2011 0.74
AF117 0.20 58251 0.60 0893 307 260/201 0.60

AF118 0-60 882938 0.12 0.8200 306 160/2011 0.75
8E119 0.20 88Y13 0.12 08202 0.10 XA101 0.10
AF124 0.30 BT102/300R 08210 0436 XAI02 0.18
AFI23 0.30 0.76 08211 0.80 581.31 0.16

AFI26 0.80 BTY42 392 0.8Z200 0.60 XAIS2 0.16
AF127 0.30 11TY79/100R 082201 0.46 X8161 0.26

AFI39 0.83 0.76 OAZ202 0.46 XA162 0.25
AFI78 0.55 BTY79/4001( 012203 0-46 X11101 0-43
AF179
AF180
AFI81

0.66
0.66 52100
850 52126

0.16
0.14

08Z204
1/8220.3

0.44
0.46

X8102
XB103

380
0.85

AFI86 840 BY127 815 0A2206 0.45 XB113 0-30

AFY19 143 BY162 386 0A2207 0.45 9 11121 0.48
AFZ11 1.16 BY213 0.25 0A2208 0.40 21124 033

Sp
Z8170 0.10
211271 0.18
ZT3I 036
ZT43 0.26
ZTX107 0.12
ZTX 108 0-10
ZTX300 0.14
ZTX304 0.24
ZTX300 0.15
ZTX303 0.16
ZTX331 0.25

INTEGRATED
CIRCUITS

7400 0.20
7401 0'20
7402 030
7403 0.20
7404 820
7403 820
7406 840
7407 0.40
7408 0.25
7409 9.33
7410 620
7411 0.2.3
7412 0.28
7413 0.30
7416 0.30
7417 830
7420 0.20
7422 0.28
7423 0.40
7423 0.37
7427 0.37
7428 0.43
7430 0.20
7432 0.87
7433 0.48
7437 0.43
7438 0.43
7440 0.20
744185 0.85
7442 685
7430 0.20
7451 0.20
7453 0.20
7454 0.20
7460 0.20
7470 0.35
7472 0.88
7473 0.44
7474 0.48
7473 359
7476 0.46
7480 0.80
7482 0.87
7483 1.20
7484 14)0
7486 0.50
7490 0.76
74185 1.10
7492 0.75
7493 0.76
7494 0435
7493 0.86
7496 130
7497 332
74100 316
74107 0.61
74110 0.67
74111 0.86
74118 1.00
74119 1.92
74121 0.67
74122 0.80
74123 1.44
74141 1430
74145 1.44
74130 230
74131 1.15
74154 2.30
74153 1.15
74136 1.15
74137 1.09
74170 388
74174 1.80
74175 1.29
74176 1.44
74190 8.30
74191 2.30
74192 230
74193 2.30
74194 1.72
74193 1.44
74196 138
74197 1.68
74198 3.16
74199 2414

Plug in sockets
-low profile
14 pin DIL

0.16
16 pin DIL

0.17

Open daily to callers : Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors Closed Sat. I p.m. -3 p.m.

Terms C.W.O. only Tel. 01-677 2424-7
All orders subject to V.A.T. at 10% 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
tht 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
semi,. . to be staged in London in
early October. The seminar will
also be going on tour to other
FJropean 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 I 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.

But East Kilbride is scheduled to
start diffusion of 3 -inch wafers 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 years time.
CMOS. they say, will bite savagely
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 equipment manufac-
turers will be showing their skills
in hardware and novel applications
in the exhibition halls. But poten-
tial users of ATE still need a lot
of education on the subiect. I note
from the provisional list of papers
to be presented that D. B. Gem-
mell of Membrain Ltd. has sub-
mitted one with the intriguing 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
OBS.

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 LSI
chips custom-built for the company.

AUTUMN BOOM
After the August holiday

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
group 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 SELET10N FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

PLUGGING THE LEAK
Sir-With regard to your present

series of articles "P.E. Sound Syn-
thesiser". First. may 1 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 0C140
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

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 TRI. 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 0C140'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 ICI to integrate. Further,
since the direction of integration
produced is positive, the compara-
tor cannot switch and a steady state
is produced with ICI output "stuck"
at the positive rail.

My suggested solution to the
problem, should it arise, is as fol-
lows:

The 0C140 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

base/emitter 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
IN914-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.

I 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 I humbly
apologise.

In order to avoid the problems
associated with current leakage
through TRI it is necessary to tem-
porarily disconnect R6 from the
summing junction of ICI during the
balancing of the offset. With the
setting -up procedure as outlined in
the original text ICI can be prevented
from going into positive saturation by
adjustment of VR I 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 ICI 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

BACK NUMBERS WANTED
Anyone who can supply the undermentioned
communicate directly with the reader.
November 1972
Mr. J. M. Cathrine, 53 Boosbeck Road, Skelton -in -
Cleveland, Saltburnbythe-Sea, Yorkshire, TS12
2DQ.

May 1971
Mr. D. J. Broad, 34 Rowan Crescent, Dartford,
Kent, DA I 2QX.

J to October 1968
Mr. N. Lee, Cheadle Hulme School, Cheadle
Hulrne, Cheadle, Cheshire, 5K8 6EF.

July to October 1972
Mr. S. T. Saw, 19 Malvern Road, Southlea, Hants.,
P05 2LZ

September 1971, February 1972, May 1972
Mr. S. E. Berry, Old Rectory, Tunworth, Basing-
stoke, Hants.

April to August 1971
Mr. R. J. Patterson, Laburnum Cottage, Poplar
Road, Hargham Road, Attleborough, Norfolk.

September and October 1972
Mr. J. Williams, 31 Peel Crescent, Westfield,
Lancaster, Lancs.

December 1972
Mr..1.1. Lewis, 89 The Grove,lsleworth Middlesex,
TW7 41 D.

are asked to

We regret that back numbers of Practical Electronics can no
longer be supplied. We will try to publish announcements of
readers' requirements (without a guaranteed date) free of charge.

June 1971
Mr. A. J. Holmes, 4 Castle Avenue, Datchet,
Bucks.

July to October 1972
Mr. J. Y. T. Lee, 20 Wong Chuk Hand Road,
2nd Floor, Aberdeen, Hong Kong.

December 1972
Mr. A. G. Morgan, 123 Queen Road, Eastwood,
Nottingham, NG16 3NG.

July 1971
Mr. E. S. Eaves, Winthorpe, Holmfield Avenue,
Blackpool, Cleveleys, Lancs., FY5 2QT.

August 1972
Mr. S. A, Hook, 21 Peak Veiw Road, Chesterfield,
Derbyshire, S40 4N W.

June 1969 to March 1970
Mr. D. Quarterman, 49 Baddesley Road, Olton,
Solihull.

April 1973
Mr. D. Weightrnan, 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.

August 1972 and February 1973
Mr Hans Gram, Civilingenior Tarphagevei
253-6800 Varde, Scandinavia.
October 1972
Mr G. Hibbert, 12 Moray Street, Richmond, NSW,
Australia.
October and November 1972
Mr R. Thomas, 8440 18th Ave. S.W. Seattle,
Washington, 98106, USA.
November and December 1968
Mr P. Ghose, Wireless inspector, 310-B, 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
1970
Mr D. Hill, The Jacarandas. Bois Lane, Chesham
Bois, Bucks.

J and February 1973
Mr T. Robinson, Wayford, Bolney Road, Shiplake,
Henley-on-Thames.
May 1969 to March 1970
Mr D. Yuill, 14 Belston, By Ayr, Scotland.

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 120240 Volts. Secondary 120 240 Volts Centre
Tappad and Earth Shielded

ALSO AVAILABLE WITH 115 120V SEC. WINDING
Ref. VA Weight Size cm.
No. (Watts) lb oz

07 20 I 7.0 x 6.0 x 6.0
49 60 3 1 9.9 x 7.7 x 8.6
50 100 5 9.9 x 8.9 x 8.6
51 200 8 2-1 x 9-3 x 10-2
52 250 13 I 2-1 x 11.8 x 10.2
53 350 15 4.0 - 10.8 x 11.8
54 500 19 4-0 x 13.4 x 11.8
55 750 29 7-2 x 14.0 x 14.0
56 1000 38 7.2 x 16.6 x 14.0
58 2000 60 21.6 x 15.3 x 18.1

P & P
C

1.94
2-88
3.16
5.31
7.01
9.40

13.55
19-26
24-97
41.25

30
36
52
52
67
82

PI. E 4S k, NOtI
NEW ADDRESS

AS BELOW

AUTO SERIES
Ref. VA Weight Size cm. Auto Taps P & P
No. (Watts) lb oz C n
113 20 I 0 5 8 51 4 5 0-115-210.240 1.02 22
64 75 2 4 7.0 r 6-7 6.1 0-115-210.240 2-00 30

4 150 3 4 8 9 7.7 77 0-115-200-220-240 2.42 36
66 300 6 4 99.9.6 . 86 , 4.70 52
67 500 12 8 12.1 11 2 - 102 6.98 67
84 1000 19 8 14.0 13.4 143 12.69 82
93 1500 30 4 14.0 < 15.9 14 3 18-39
95 2000 32 0 17.2 Y 16.6 > 14 0 24-00
73 3000 40 0 21.6 13.4 18 I 32.67
TOTALLY ENCLOSED 115V AUTO TRANSFORMERS

I ISV 500 Watt totally enclosed auto transformer, complete with
mains lead and two 115V outlet sockets, 69.49, P & P 67p.
Also available a 20 Watt verf ion, [2.02, P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps. Weight Size cm. Secondary Windings P & P
No. I 2V 24V lb or

1 1 1 0-5 0-25 8 4 8 2.9
213 1.0 0.5 I 4 6 I 58

71 2 I I 12 70 6.4-
18 4 2 2 12 83. 7.7
70 6 3 3 8 8.9 8.0

108 8 4 5 8 9.9 8.9
72 10 5 6 4 9.9 9.6 >.
17 16 8 8 12 12.1 9.9

115 20 10 1 I 8 14.0 9.6
187 30 15 15 8 14.0 x 12.1
226 60 30 32 0 17.2 , 15.3

Ref. Amps Weight
No. lb oz
112 0.5 I 4 6.1
79 1.0 2 4 7.0

3 2.0 3 4 8.9
20 3.0 4 8 9.9
21 4.0 6 4 9.9
51 5.0 6 12 12.1

117 6.0 8 0 12-1
88 8.0 12 0 121
89 10.0 13 12 14.0

Ref.
No.
102
103
104
105
106
107
118
119

Ref.
No.

24
26
27
25
23
20
22

Amps. Weight
lb oz

0.5 1 12 7.0
1.0 2 12 8.3
2.0 5 8 7-9
3-0 6 12 9-9
4.0 10 0 12-1
6.0 12 0 14-0
8-0 18 0 14.0

10.0 25 0 17.2

Amps. Weight
lb oz

0.5 2 4 7.0
1.0 3 4 8-9
2.0 6 4 9-9
3-0 8 12 12-1
4.0 13 12 12-1
6.0 15 8 140

10.0 25 0 17 2

3.5 0-12V at 0.25A <2 1.02 22
48 0-12V at 0.5A  2 1.22 22
6.1 0-12V at IA  2 1.60 22
7.0 0-12V at 2A  2 2.24 36
7.7 0-12V at 3A  2 270 42
8.6 0-12V at 4A . 2 3.00 52
8.6 0-I2V at 5A  2 3.55 52
10.2 0-12V at BA 2 5.48 52
11.8 0-12V at 10A 2 6-98 67
11-8 0-12V at I5A 2 12.90 82
14-0 0.12V at 30A . 2 23-72

30 VOLT RANGE
Size cm. Secondary Taps P & P

p
5.8 4.8 0-12-15-20-24-30V 142 22
6.7 6.1 1.62 36
7.7 7.7 2.43 36
8.3 8.6 2.99 42
9.6 8.6 3.55 52
8.6 > 10.2 4.42 52
9-3 10-2 548 52

11.8 < 10-2 6.82 67
10-2 x 11.8 836 67

50 VOLT RANGE
Size cm. Secondary Taps P & P

6.4 6.1 0-19-25-33-40-50V 1.60 3
p
0

7-4 . 7-0
x 8.9 8.6
 10.2 - 8.6

105 10.2
10.2 II .8

. 12-7 11 -13

12.7 . 14.0 14.13
60 VOLT RANGE

Size cm. Secondary Tops P & P
C

6.7 6.1 0-24-30-40-48-60V 1.62 3

p
6

2-26 36
3-55 42

9.9 10 2 5-41 52
11.8 - 10 2 6.98 67
12-I . 11 8 10-12 82

. 12 7 . 14 0 16-75

2.34 36
3.25 42
4.41 52
5.84 52
8.63 67

11-27 97

EQUIPMENT TRANSFORMER
Ref. 238 PRI 0240 Screen Sec. 3.0 3V. RMS at 200mA. Size cm. 2.8
2.6 <2.0. Weight 2oz. L1.18. P. & P. 10p.

LEAD ACID BATTERY CHARGER TYPES
Ref. Amps. Weight Size cm. P & PNo. lb oz

45 1.5 1 8 7.0 6 -I 6.1 1.61 30
5 4.0 3 4 8-9 7.7 7.7 I Please note, these 2-45 42

86 6.0 6 4 9.9 9 6 8 6 units do not in- 3.70 52
146 6.0 6 12 9.9  10-2 8.6 elude rectifiers 4-22 52

SO 12-5 12 0 14-0 x. 10-2  11.8 6-29 67
A'l ratings are continuous. Standard construction: open with folder
tags and vacuum impregnation.

*Carriage via B.R.S.
FULL SPEC. TRANSISTORS

BCI07/108/109 12p each. I 2N3055 60p each ADI61/162 60p pair
f +mica and bushes

I

+mica and bushes

ELECTROSIL RESISTORS  AVOMETERS
PLEASE ADD 10% FOR V.A.T.

INCLUDING P. & P.

BARRIE electronics
3,THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE & ALDGATE EAST

TO SPARK YOU
IMAGINATION !R

Kit comprises
EVERYTHING:
Case, cables,
coil connectors,
Silicon grease,
8 -page
instruction
leaflet.

SURIPANITIE
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 drilled ready. Fitted to car in 15
minutes when built.
 Sustained peak performance.  Up to 20% fuel saving.
 Instant all-weather starting. Faster acceleration, higher
top speed.  Suitable for all engines up to 8 cyls.  Longer
spark plug life.  Longer battery life.  Contact breaker
burn eliminated.  Purer exhaust gas emission.
A new development from the manufacturers of Gunton ignition. Price: f9.35 inc.
V.A.T. and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also
available f11.55 inc. V.A.T. and postage. GUARANTEED 5 YEARS.r
ORDER NOW To: ELECTRONICS DESIGN ASSOCIATES,

I8 2 Bath Street, Walsall WS1 3DE. Phone: 33652

Please send me one SPARKRITE Kit complete. I enclose I
P.O./Cheque for £9.35. Or for ready built unit £11.55.

I NAME

IADDRESS

I(Live near Walsall? Call in
demo. It really is convincing)

MIN MIN

for an actual workshop

PEW.'
MMI

I

Practical Electronics October 1973 899



G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
TRANSISTORS

Output Transistors
BD 112 ...
OC 36 ..

BO 145 ...

25p
50,,
25p

Field Effect Transistors
BFW 12/13/14 ... ...

NEW! NEW! NEW! NEW!
An aerosol spray providing a convenient means of producing any number of copies of a
printed circuit both simply and quickly.
Method: Spray copper laminate board with light sensitive spray. Cover with trans-

.parent film upon which circuit has been drawn. Expose to light. (No need to use
ultraviolet.) Spray with developer. rinse and etch in normal manner.
Light sensitive aerosol spray .... ... ... ... ._[100 plus
Developer and Etchant ... . 500 postage

Micro -miniature N.P.N.
BFS 18R ...

400/403/450/452 ... ...
10p
10p

Small Signal N.P.N.
BC 108 ...
BC 109 ...
BF 194 ...

10p

10P
10p

Ictra-red Transmitters
COY 11A

.COY 12A .. ....
£4

t10
NEWER THAN NEW! !

Fibre Glass Board pretreated with light-
sensitive lacquer enabling you to produce
prototype printed circuits within five
minutes.

75mm x 100mm ... 33p
150mm x 100mm .. . 682
150mm x 200mm ... L132

Epoxy-ResIn
75mm x 100mm

100mm x 150mm " 220

150mm x 200mm

Copper -clad Fibre Board
12in x bin ... ... 4,

"'"
Copper -clad Epoxy Resin Board
12in x 6in 25p

VEROBOARD

2i.in x lin x 0.15in 6p
3.13}m. 21.in x 0.15in 16p
3}in x 3}mx 0.15in 20p
Sin x 21in x 0.15in 20p
5in x 31.in x 0.15in 28p
17in x 2fin x 0.15in 55p
17in x 31 -in x 0.15in 74p
3fin x 21.in x 0.1in 21p
3i.in x in x 0.1in 24p
5in x 2iin x 0.1in ... 23p
5in x 34in x 0-1in ... ... 28p

Spot Face Cutter 38p. Pin Insert Tool 48p.
Terminal Pins (0.1 or 0.15) 36 for 18p.
Special Otter Pack consisting of 5 2fin
lin boards and a Spot Face Cutter -50p.
"ODDS & ENDS' -1p sq in.

Trait Witting TypesBF...
BKY 89A
BLY 93A

El

ESis

Uthgr(rit...1ye Trans
... ... 20p

Complementary Drivers. 2 watts (per
matched pair) 30p

Microwave Valvular Diodes
BXY 27/28/32/35/36/37/38/39/40/41 ... C1 SPECIAL

OFFER

UNI-JUNCTION
TRANSISTOR
SI M I LA R TO

2N2646
25p.

Microwave Detector
CAY 10 ... ... F5

Microwave Mixer
CL 7331.. E20

Microwave Gunn Effect Oscillator
CL 8370 ...
CL 8380...
CL 8390 ...
CL 8470 ...

t10
110
[10
£40

MULLARD POLYESTER
CAPACITORS

500.000 in STOCK, Il

0.001uF 0.00180 0.00561.1F 0.0150
0 12uF 0.0022uF 0.01uF 0.03.30F
0-000015uF 0.0027uF 0.012uF 0.082uF

20p dozen; 75p-100; 45-1.000: L40-10.000
0-150 0.180 0-220 0.390 0.680

20p dozen; E1-100: L5.50-1.000; L50-10.000

ERIE MONOLITHIC CERAMIC
CAPACITORS

3p each, 20p dozen: p75 per 100
10pF 68pF 560pF
15pF 100pF 620pF
22pF 150pF 680pF
33pF 220pF 1.000pF
39pF 330pF
47pF 470pF

Microwave Tunnel Diodes
AEY 13 ... ...
AEY 16 ... ...

C5
L10

R.F. Translator.
BF 180 ... ..

BF 194 ...
AF 124

20p

100 4-1. WATT RESISTORS

E 1 agreg
100 DIODES

1 VEROBOARD CUTTEREl 5 21In x0.15 BOARDS
50 SO.IN "ODD PIECES
VERO

El 20 ASSORTED UNUSED
MARKED, TESTED
TRANSISTORS
BC1011, ETC.

El
6 COMPUTER PANELS
CONTAINING MASSES OF
DIODES, TRANSISTORS,
INDUCTORS, RESISTORS
AND CAPACITORS

POSTAGE 15p PACK No. 1 POSTAGE 15p PACK No. 3 POSTAGE 15p PACK No. 5 POSTAGE 25P I PACK No. 7

J 100 RESISTO100 CERAMIC
CAPACITORE
100 POLYSTYRENE
CAPACITORS

100 CERAMIC
100 RESISTORS

CAPACITORS
50 MULLARD POLYESTER
CAPACITORS

E SIGNAL TRACER KITl 1 TRANSISTORISED

1 TRANSISTORISED
SIGNAL INJECTOR KIT.-El 100 RESISTORS

100 CAPACITORS
(ASSORTED TYPES)

POSTAGE 15p PACK No. 2 POSTAGE 15p PACK No. 4 POSTAGE 15p PACK No. 6 POSTAGE 15P 1 PACK No. 8

POSTAGE (MINIMUM) 15P PER ORDER ALL GOODS PLUS 10% V.A.T.

I PLASTIC STORAGE DRAWERS

DISCOUNT

PRICES

Newest, n
system ever S SIZES
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
ID and 20 have removable space dividers.
Build up any size cabinet for wall, bench or
table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins . 2}ins
2tins). [1-25 DOZEN.
DOUBLE UNITS (2D) (Sins 4fins -

2}ins). C210 DOZEN.
TREBLE (1D) L2.20 for 8.
DOUBLE TREBLE 2 drawers, in one outer
case (6D2), L3.25 for 8. EXTRA LARGE
SIZE (6DI) E3.10 for 8.

PLUS QUANTITY DISCOUNTS!
Orders L6 and over DEDUCT 5% in the
Orders (10 and over DEDUCT 74% in the
Orders L2.0 and over DEDUCT 10% in the
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under L10. Orders 00 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
Please add I0°6 V.A.T. to total remittance

ALL OREM.=

IVORYET
LRM ITE 0

)(Dept. PE 10)124 Cricklewood

Tel. 01.450 4844
Broadway, London, N.W.2

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  CAMPSBOURNE
ROAD HORNSEY a LONDON, N.8

Telephone 01-340 3291

A DEXTER

OIMMASWIiCN

ALLOWS COMPLETE

LIGHTING CONTROL

The DEXTER DIMMASWITCH is 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.o. to :

DEXTER & COMPANY
1 ULVER HOUSE

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883

AS SUPPLIED

TO PI IA GOVERNMENT

DEPARTMENTS. NOSPITALS

LOCAL AUTNONITiES,

ETC
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ALL
BSR LATEST SUPERSLIM
STEREO & MONO
Plays 12', 10' or 7' records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200/250V
Size 181 x 111in.
Above motor board Olin. below motor board 2tin.

with STEREO and MONO XTAL £8.25 Post 250.
PORTABLE PLAYER CABINET

Modern design. Black rezine covered. Silver front grille.
Chrome fittings.

Motor board cut for BSR deck L450 Post gsp

E.M.1.47a .7E% A jg 15.75
,Available separately Post 25p.

Woofer 24.25 Tweeter 11.90
Comprising a fine example of a Woofer
10f x with a maulve Ceramic
Magnet, 44oz. Gauss 13.000 lines.
Aluminium Cone centre to improve
middle and top response. Also the SILL
Tweeter 81in. square has a special light-
weight paper cone and magnet Buz
10,000 line.. Crossover condenser and
full instructions supplied.
Impedance Standard 8 ohms
Maximum Power 12 watts
Useful Response 85 to 18,000 els
Base Resonance 45 c/s
SUITABLE ENCLOSURE 20 x 19 x kn.
MODERNEAKFINISHGROOVED FRONT DESIGN, £9,90 PostT

SPECIAL OFFER!
SMITH'S CLOCKWORK 16 AMP
TIME SWITCH
Single pole two-way. Surface mounting
with fixing screws. Will replace
existing wall switch to give light
for return home, garage, automatic
anti -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 24.50. Brand
new and fully guaranteed. Fully insulated.
OUR PRICE 11.85. or 23 pair. Post 260

(PLEASE STATE TYPE A OR B WHEN ORDERING)

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial 72p Driver Trans. LFDT4 58
Osc. P50/1AC 88p Printed Circuit, PCA1 68
I.F. P50/2CC 470 Ws 360 J.B. Tuning Gang 85
8rd I.F. P50/3CC 36p Weyrad Booklet 10
Spare Cores 3p OPT1 as
Mallard Ferrite Rod 8 x tin, 200. 6 x tin. 201,

VOLUME CONTROLS
5 K. ohms to 2 Meg. LOG or
LIN. L/S 15p. D.P. 250.
STEREO L/S 550. D.P. 75p.
Edge 5K.S.P. Transistor 250.

80 Ohm Coax 4p yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd, £1.40; 60 yd,
FRINGE LOW LOSS lop
Ideal 825 and colour yd

8in. or 10in. ELAC
HI-FI SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 c/s. Bass resonance
65 c/s. 8 ohm impedance,
Sin 10 watts, 10in 12 E3,75
watts music power. Post 25p

E.M.I. 13+ x 8in.
SPEAKER SALE !
And crossover. 10 £4.50With twin tweeters.

watt. State 3 or 8 or
15 ohm. As illustrated. Post 25p

With Bared tweeter cone and ceramic
magnet. 10 watt.
Bau res. 45-80 c/e.
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 260

Bookshelf Cabinet 16 x 10 x Bin. £5.50
Teak llni.h Post 25p

2.75

BRITISH MADE STEREO £6.95
MULTIPLEX DECODER Post 20p
Brand New. 7 transistors Plus integrated circuit. Fibre -Glass
Printed circuit board. Size 21 >: 8i x f. Pre -Aligned. Com-
plete with stereo beacon indicator. 12V d.c. operation. 400mV
Output for 100mV Input. Full instructions for use with any
FM Tuner. Some technical experience euential.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2tin sides
x 4in 45p; 8 x bin 53p: 10 x 7in 66p; 12 x Sin 850;

14 x gin 90p; 16 x 8in 900; 12 x Sin 50p; 16 x 10in £1.
ALUMINIUM BOX 6 x 4 x 4in SOP.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 9p; 8 x Sin 15p;
14 x Sin 18p; 10 x 7in 19p; 12 x 6in 20p; 12 x Sin 28o;
16 x Sin 28p; 14 x gin 84p; 12 x 12in 400; 18 x 10in 50p. 10 ohms to 100K 10p each; 0.5 ohm to 8.2 ohms 10P.
PAXOLIN PANEL 10 x Sin 15p. TAPE OSCILLATOR COIL Valve type 350. Post 26p.

OUR PRICES INCLUDE
ANOTHER R.C.S. BARGAIN!

4 TRANSISTOR MONO AMPLIFIER
Powerful 3 watt output, 15 ohm. AC mains operated with
transformer. 3 -Controls, volume. treble, bass and On! Off
switch with knobs. Ready made on printed circuit board.
Fused inputs and outputs. Famous make.

£5.95
Postsize Sin wide x din deep x Sin high.26P

Suitable 7' x4' speaker, LI.

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Main, Transformer
input 200/240V cc. Output voltage. available 6 or 9 or 12
or 15 or 18 or 20V d.e. at 100mA or leu
PLEASE STATE VOLTAGE REQUIRED. £2.20-Details S.A.E. Size 31 x x 1 lin. 20p

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

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. StuIf  11 x in. Response 25 c/s to 25 lick. 26 dB gain.
For use with valve or transistor equipment. Post
Full instructions supplied. Detail, S.A.E. 200

COMPACT PORTABLE STEREO HI-FI
Two full size loudspeakers 181 x 10 x 31 in. Player unit
clip, to loudspeakers making it ertremely compact, over-
all sine only 131 x 10 x Olin. 3 watts per channel, play,
all records 38 r.p.m.. 45 r.p.m. Separate volume and tone
controls. 240V AC mains. Attractive Lilt Plus 85p
Teak colour, weight 13 lb. .." carriage.

BRITISH FM/VHF TUNING HEART
88 to 108 MIS British made. 2 Transistors ready aligned
requires 10.7 M/CS I.F. Complete with tuning gang.
Connections supplied but some technical experience

e"""al. Our price £395 Post 20P

MAINS TRANSFORMERS 25p eac
All post

h
Eagle MTI2 12-0-12V 50mA 90p
250-0-250 80mA 13.3V 3.5A. 8.311 1A, or 5V OA 12.60
350-0-350 80mA, 8.3V 8.5A, NOV 1A, or 60 2A L3
300-0-800V 120mA, 6.3V 4A C.T.; 6.8V 2A 13.25
MINIATURE 200V, 20mA. 8.8V 1A, 2} x 2} x Pin 75p
MIDGET 220V 45mA, aav 2A. 2; x Et x tin gOp
HEATER TRANS. 6.3V 3A . . 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at EA, 3. 4, 5. 8, 8, 8, 10, 12, 15. 18, 24 and 80V 12.80
1A, 6, 8, 10, 12. 18. 18, 20, 24, 30, 36, 40, 48, 609 12.80
2A, 6, 8, 10, 12, 18. 18, 20, 24, 30, 36, 40, 48, 60V 13.130
5A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 86. 40, 48, 60V 58.75
3A, 5, 8, 18V 11.00, Ditto 5A £1.20
3A, 5, 8, 10, 13V, 1S -0-5V 11.30, Ditto 5A 81.50
6-0-6 500 mA ............ ... 900
9V 1 amp . 959
12V 300 mA 75p
12V 500 mA 85p
12V 750 mA 95p
AUTO TRANSFORMERS. 116V to 2305 or 230V to 1160.
160W 12.80; 500W 16.25; 750W 110; 1000W 115.
CHARGER TRANSFORMERS. Input 200/260V.
for 6 or 12V, ltA, £1.50; 2A. £1.80; 9A, 12.50.
BATTERY CHARGERS. 1}A £2: SA 13; 4A 54; 5A 14.00.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
Insulated terminals. Varnish impregnated. Fully enclosed
in steel case with Bring feet. Carr.W
Famous make. (Value S
Can be used as 800W auto transfOoUrmRePrsR2I4COE-11101V0.

IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW ELECTROLYTIC CONDENSERS
/150V 14p 250/25V .. 14p 50+60/350V 500
/350V 140' 600/26V 20p 80+1001850V 85p
/450V 18p 1000/25V 350 32+32/250V 2098/4500 22p 1000/60V 47p 32+32/450V 15p2/4150V 35p 8+8/450V 22P 350+50/325V 55p26/25V 10p 8+18/450V 25p
0/50V 10p 16 + 18/450V 40p 32 + 82 + 32/850V 55P
00/25V 10p 132+32/350V 40p 100+50+50/850V 550

LOW VOLTAGE ELECTROLYTICS.
2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p.

500mF 12V 160; 26V 20p; 50V 30p.
000mF 12V 17p; 25V 35p; 50V 47p; 100V 700.

2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF 50V SIP; 3000mF 25V 47p; 60V 65p.
5000mF 6V 250; 12V 42p; 25V 75p; 35V 85p; 505 95p.

The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c. to 18,000 c/a. Size 31 x
31 x 2in deep. Rating 10W, 8 ohm or

Crossover 95p El .90 Post 20P.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeter, 2-16kc/e, IOW 8 ohm or 15 ohm 11.95.
De Lune Horn Tweeter, 2-18110,, 15W, 15 ohm U.
CROSSOVERS, TWO-WAY 3,000 c/s 3 or 8 or 15 ohm 95p.
LOUDSPEAKERS P.M. 3 OHMS. 7z4in., 11.25; Ofin., 1140;
8 x 5in, LINO; 10in. 1200; Sin, 51.75; 10 x sin, L1.90.
SPECIAL OFFER! 80 ohm, 21in, 21in; 86 ohm. tin, Sin,
PS ohm, Olin dia.. Sin dia.. Sin dia. £ I EACH
15 ohm, 31in dia. 6 x 4in, 7 x 4in, 8 x Sin. TYPE
3 ohm, 2tin, 21 in, 31in, Sin dia. f6 x 4in 8 ohms 51.50.)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
Sin. diameter 4W L2-50. 10in diameter 5W 1250;
12in diameter. OW, 12.55.
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 26P.
5 WATT MULTI -RATIO. 3, 8 and 15 ohms 80p.
Mike trans. mu metal 100:1 21.26.

MAJOR 100 WATT
ALL PURPOSE
GROUP "9H,i Ti 1,,..___.

AMPLIFIER '°1-.;O - ..1..) *
All purpose transistorised. - ---L---!-J

..5f -4-40--R71- +IIdeal for Groups. Disco and P.A. -..,
4 inputs speech and music. 4 way
mining. Output 8.15 ohm. a.c. Mains.

Carr.Separate treble and bass controls. £49 11'00Guaranteed. Details SAE.

BARGAIN AR TUNER. Medium Wave. L4.95Transistor Superhet, Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone, records. tape and tuner /3.95
with separate controls into single output. 9V.
STEREO VERSION OF ABOVE E5 '95
BARGAIN 3 WATT AMPLIFIER. 4 Transistor L4.50PushPull Ready built, with volume, 18 volt.
D.C. Treble and bass controls.

COAXIAL PLUG 10p. PANEL SOCKETS 100. LINE 18p.
OUTLET BOXES. SURFACE OR PLUSH 25p.
BALANCED TWIN RIBBON FEEDER 300 ohms. Op yd.
JACK SOCKET Std. open -circuit 14p. closed circuit 23p;
Chrome Lead -Socket 45p. Phono Plug. 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p: 3.5mm Chrome 12p. DIN
SOCKETS Chassis 3 -pin 10p; 5 -pin 10. DIN SOCKETS Lead
3 -pin 180; 5 -pin 15p. DIN PLUGS 3 -pin 18p; 5 -pin 260
VALVE HOLDERS. Sp; CERAMICS 8p; CANS 5p.

DE LUXE 4 POLE MOTOR
1.400 r.p.m. Reversible 42 Watt. j I.95
spindle 11' x else 3i' x 3'. As
illuntrated.With Cooling Fan. a.c. 240 V.Post 25p

CERAMIC, 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0.1 40, 0.5 13p; lmF 159; 2mF 150V 15p.
5005-0.001 to 0.05 4p; 61 50; 0.25 8p; 0.47 25p.
SILVER MICA. Close tolerance 1%. 2.2-500pF 8p; 560-
2.200pF 100; 2,700-5,600pF 20p; 8,800pF-0.01, mid 30p each.
TWIN GANCI.."0-0" 208pF+176pF, 66o; 500pF standard 45P.
385pF+385pF with 250F+25pF, Slow motion drive 500;
SHORT WAVE SINGLE. 100. 80p. LSpF, 55p. 500, 55p.
NEON PANEL INDICATORS 2605 AC/DC. Amber 200.
RESISTORS. 1W, }NV, 1W, 20% 1p: 2W, 5p. 100 to 10M.
HIGH STABILITY. tW 2', 10 ohms to 6 meg., 10p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt.

RADIO COMPONENT SPECIALISTS

V. A .T.
ALL MODELS "BAKER SPEAKERS" III STOCK

HI Fi Enclosure Manual containing 20 plans. designs,
crossover data and cubic tables. 42p Post Free

BAKER MAJOR 12" E9.90
a I Post 26p

30-14,600 c/s, 12in. double
cone, woofer and tweeter cone

ow together with a BAKER
ceramic magnet assembly
having a Sue density of
14,000 gauss and a total Aux
of 145,000 Maxwells. Bus
resonance 40 c/s. Rated SOW.
NOTE: 3 or 8 or 15 ohms must
be stated.

Module kit, 30-17,000 cis
with tweeter, erouover,
baffle and LI2.50instructions.

- Please state 3 or 8 or 15 ohms. Post 25p

BAKER "BIG -SOUND" SPEAKERS Post 26p
'Group 25' I'Group 35"Group 50'
12in.

12an'26W ' 35WL8.80 L9.90 1,1`,". 122
3 or 8 et 16 ohm a or 8 or 15 ohm 8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER I CABINETS.
For 12in or 10in dia. speaker 20 x 13 x 9io, 1910. Post 250.
For 13 x Sin or Sin speaker 16 x 10 x pin, 1510. Post 25p.
For 8 x sin speaker 16 x 8 x Bin, 14.40. Post 250.
For Sin and Tweeter 12 x 8 x bin. 14.00. Post 250.
LOUDSPEAKER CABINET WADDING 18in wide. 15p ft.

GOODMANS 64in. HI-FI WOOFER
ohm. :OW. Large ceramic magnet.

pecial Cambric cone surround.
Frequency response

0-12,000 c/s. Ideal P.A.
Columns. Hi-Fi Enclosure Systems, etc.
Suitable Cabinet 12 x 8 x 6 14 Suitable Tweeter 12

ELAC CONE TWEETER

15 ohm models.

TWO RPM GEARED MOTORS 95p
240V A.C. mains.
Ideal for displays. disco light wheel.. Post UP.

E.M.I. GRAM. MOTOR. 120V or 240V a.c.
2,400 r.p.m. 2 pole 70mA. Size 21 x 21 x Olin.

337 WHITEHORSE ROAD, CROYDON
Open 9-6. Wed. 9-1. Sat. 9.5 (Closed for lunch 1.15-2.30)

Illustrated Colour Brochure, Radio Books and Component Lists 10p. (Minimum posting charge 20p.) Buses 50, 68, 159. Rail Selhurst. Tel. 01484-1665
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The largest selection
BRAND NEW FULLY GUARANTEED DEVICES

Type Price y Type Prier p Type Price p Type Prier p
AC107 22 AD161 37 W145 50 51/115 138

ACII3 20 AD162 37 50147 11 50116 88
ALI 15 22 AD161 a 50148 11 51)121 66
.101(7K 32 AD162 IMP) 50149 13 BD123 72
AC122 18 61 50150 20 50124 78
AC125 19 ADT140 55 50131 22 514131 55
20I26 19 AF114 27 50152 19 130132 66
10127 20 AFI 15 27 BC153 31 513133 72
20128 20 A1116 27 BCI54 33 50135 44
60132 16 AF117 27 BCI57 20 50136 44
20134 16 AF110 89 110158 13 50137 50
A0137 16 AFl94 33 110159 13 8D139 56
20141 20 AF025 33 50160 50 1313139 61

ACI41K 32 Ak'126 31 BC161 56 1013140 66
AC142 20 A1127 31 60167 18 50155 88
AC142K 28 AF139 33 130168 18 BD175 88
AC161 17 AF178 55 13C169 18 BD178 86
AC154 22 AF179 55 /10170 18 BD177 72

AC166 22 AFItm 55 110171 16 BD178 72

AC156 22 AFI81 55 110172 18 BD179 77

AC157 27 A F186 55 50173 16 BDI80 77

AC166 21 AF239 41 50174 16 BD185 72

AC166 22 AL102 72 B0175 24 BD186 72

AC187 22 AL103 72 11C177 21 BD187 77

.AC188 27 ABY26 28 BC178 21 BD188 77

AC169 16 A81127 33 8c179 21 BD189 83
AC176 22 A8Y28 28 BC180 27 BD190 ti
AC177 87 A8Y29 28 BC181 27 BD195 94
AC178 31 ABY50 28 BC182 11 B0196 94
AC178 31 ABY51 28 5C189L 11 BD197 99
AC179 $1 ABY52 28 BC183 11 BD198 99

AC180 GI ABY54 28 BC183L 11 BD199 21.05
ACI80K 52 ABYSS 28 BC184 18 BD200 0105
AC181 23 ABY56 28 BC184L 18 BD205 88
ACI81K 32 ABY57 28 BC186 31 BD206 88
AC187 24 ABY58 28 BC187 31 BD207 81.06
AC187K 26 A 8Y73 28 B0207 18 BD208 21.06
AC188 24 ABZ21 44 B0208 18 BDY20 01.10
AC188K 26 BC107 10 BC209 15 BFI15 27

ACY17 28 BC108 10 BC212L 12 BF117 60
ACY18 22 BC109 11 13C2131. 12 BF118 77

ACY19 22 BC113 11 BC214L 16 BF119 77

ACY20 22 BC114 17 BC225 28 BFI21 50

ACY21 22 BCH& 17 BC226 39 BF123 56

ACY22 18 130116 17 BC301 30 BF125 50

ACY27 20 BC117 20 BC302 27 BF127 65

ACY28 21 BC118 11 BC903 36 BF152 61

ACY29 39 .BC119 33 BC304 40 BF153
ACY30 31 BCI20 es BC440 34 BF154 60
ACY81 31 BC125 18 20480 40 BF155 77
ACY34 23 BCI28 20 BCY30 27 BF166 53
ACY35 28 50132 13 BCY31  29 BFI57 81

ACY36 81 BC134 20 BCY32 83 BFI58 61
ACY40 19 BCI35 18 BCY33 24 BF159 66
ACY41 20 BC136 17 11CY34 28 BF180 44
ACY44 89 BC137 17 BCY70 18 BF162 44
AD130 42 BC139 44 BCY71 22 BF163 44
AD140 58 BC140 33 BCY72 18 BP164 44
AD142 58 330141 33 BCZIO 22 BFI85 44
AD143 42 BC142 33 80Z11 28 BF167 24
AD149 55 BC143 33 BCZI2 28 BF173 24

LINEAR I.C's-FULL SPEC.
Price

Typo NO. 1-24 25-99 100 up
BP201C-8L201C 609 45p 40p
BP7010-8L7010 508 463 403
BP7020 431.702C 809 45p 40p
BP702.72702 50p 48p 45p
5P709-72709 360 38p 30p
BP709P-5A7090 363 383 903
BP710-72710 469 48p 40p
BP711-µA711 15p 48p 40p
5P741-72741 40p 380 351,
ia2703C 28p 26p 24p
TAA263 803 70360p
TAA293 11 00 96p 90p
TA A350 11.86 1180 1170

NUMERICAL
INDICATOR TUBES

0066 11.87
OR116 11.70
30174, Kinitron .. 11.50
All indicators 0.9 + Decimal point.
111 aide viewing. Full data for all
types available on request.
I.C. Radio Rec. incl. loll csr. data.
271414 .. 11420 each

Type Price p
13F176 89
BF177 89
BF 178 33
BFI79 33
131,180 33
BFI81 38
10F182 44
BF183 44
BFI84 28
BF185 33
BF187 30
BF188 44
BFI94 13
BFI95 13
BFI96 18
BF197 18
BF200 50
BF222 11.05
BF257 50
BF258 86
BF259 94
BF282 61
BF263 61
BF270 39
BF271 38
BF272 88
BF273 39
BF274 39
BFWIO 86
BFX29 30
BFX84 24
BFX85 33
BFX86 24
BFX87 27
BFX.88 24
BFY50 22
BFY51 22
BFY52 22
BFY53 19
BPX25 94
131137E19 17
13/31120 17
B8Y25 17
B8Y26 17
B8 Y27 17
BBY28 17
B0Y29 17

B8Y39 20
B8Y40 31
B8Y41 31
/313Y95 14
B8Y95A 14
Bul05 1220
CII1E 55
C400 33
C407 28
0424 28
0425 55
C426 39
C428 22

DTL 930 SERIES
LOGIC I.C's

Poce
Type 1 25 11111 -4-

BP930 159 14p 13p
131.932 18p 159 143
13P933 189 153 149
BP935 16p lbp 14p
BP936 189 159 14p
BP944 189 15p 14p
B P945 30D 289 259
B P946 150 149 139

P948 30p 289 253
BP951 70p 65p 609
BP962 15p 149 139
11P9093 45p 43p 403
B P9094 45p 43p 40p
BP9097 45p 43p 409
B P9099 45p 43p 40p
Devices may be mixed to qualify
for quantity price. Larger quatit.t y
pricer on application. I DTI, 930
Series only./

VOLTAGE REGULATORS
T03 Plastic 1.5 Amps
('.4704)3. 54 I Equiv. to MS 0

61.76
A7012.12V (Kiwis to MS 1112 s

01-76

R.T.L. LOGIC I.C's
Price each

I -14 2:-99 100 up

DUAL -Ill -LINE SOCKETS
14 le 16 Lead sockets fur use with
DUAL -IN -LINE 1.1"s. TWO Range,
PROFESSIONAL 8 NEW LOW 1'08.0

UL900 380 313p 29p P501,. TYPE No.
T90 14 pin type

1-24
33p

95 99 I ou
30p 27p

01.914 383 36p 29p T110 16 .. 38P 35, 32p

i'L923 669 blp 499
LOW COST NO.
BPS 14 169 14p 12p
BPS 16 179 15p 13p

Type Price p Type Price p Type Price p Type Price p Type Pelee p
0441 33 281307 23 2712920(74)11 2143908 30
0442 33 ST141 19 281308 26 282926( B) 11 2N4058 18
0444 39 TI843 88 2N1309 28 2N3010 77 2714059 11
0450 24 UT46 80 2711613 22 263011 16 284060 18
MATI00 21 ZN4I4 1720 381711 22 2N3053 19 284061 18
MATIO1 22 20301 21 2711889 35 283034 51 284062 13
KAT120 21 2(1302 21 2N1890 50 283055 66 284284 19
MAT121 22 20303 21 2711893 41 283391 16 2N4285 19
MJE2955 96 20304 27 282147 79 2143391.4 18 284286 19
KJ E3055 62 20306 44 282148 63 2713392 16 2714287 19
KJ E3440 55 20308 39 2142160 66 283393 16 2144288 19
KPF102 48 20309 39 2142192 39 2N3394 16 284289 19

MPF104 41 20339 22 2712193 39 283395 19 27142911 19
MPF105 41 20339A 18 2N2194 39 283402 23 2N4291 19
0019 39 2G344 20 2N2217 24 2713403 28 2N4292 19
0020 70 20345 18 262218 22 2143404 31 2714293 19
0022 52 20371 18 282219 22 2713405 46 2715172 13
0023 54 20371B 13 2N2220 24 2143414 17 2715294 80
0024 62 20373 19 2N2221 22 2713415 17 2715457 36
0025 42 20379 19 282222 22 2N3416 81 2715458 35
0026 32 20377 38 2712388 19 2143417 81 2854511 44
0028 55 20378 18 2822389 16 2/43525 83 286211 75
0029 55 20381 18 2712389A 16 2143614 74 28301 55
0035 48 20382 18 2712411 27 2/43615 82 28302A 48
0036 55 20401 83 2712412 27 2713616 82 28302 48
0041 22 2(1414 33 2712846 62 2N3846 10 28303 81
0042 87 20417 28 2712711 23 2N3702 1$ 29304 77
0C44 17 28388 89 282712 23 2N3703 18 28305 88
0045 14 271388A 81 2712714 23 2N3704 14 28306 86
0070 11 271404 22 282904 19 2N3705 18 29307 88
0071 11 271404A 81 282904A 23 2013706 18 '29321 62
0072 16 271524 46 2/42905 28 2N3707 14 28322 46
0074
0075
0076

16
17
17

271527
271598
2N599

44
46
60

2N2905A 23
2712906 17
282906A 20

2163708
2163709
283710

9
10
10

293221 48
28323 62

0077 88 26096 14 2N2907 22 283711 10 28324 77
0081 17 2N697 15 2712907A 24 283819 31 28325 77
00811)
0082
0082D
0083
00139
00140

17
17
17
22
se
22

271698
271899
271706
271706A
26708
28711

27
39
9

10
18
as

2N2923 IS
2N2924 16
2N2925 16
2712926(0) 14
2712928(Y) 12
27/2926(0) 11

283820
2713821
2713823
2N3903
263904
263905

66
39
81
81
33
31

28926 77
28327 77
28701 46
40381 44
40362 50

00189 28 2N717 39
00170
0C171

28
28

214718
28718A

87
66

DIODES AND RECTIFIERS

00200 28 26726 81 A A119 0.09 BY114 043 BYZIS 0.89
31 28727 31 AA120 0.09 BY126 0.16 BYZ19 0.61

00202 31 2N743 22 AA129 0419 13Y127 0-17 0062
00203 28 2/4744 22 AAY30 0.10 BY128 0.17 (0A91 Eq.)
00204 28 28914 16 A AZ13 041 5Y130 0-18 0.06
00205 39 2N918 33 BA100 0.11 BY133 0-28 00851-
00309 44 2N929 23 BA116 0.23 BY] 64 0-55 (0A70 -0A79)
OCP71 48 28930 23 BAI26 0.24 BYX38/30 0.07
ORP12 48 281131 22 BA 148 0.18 0-48 025 0-39
ORP60 44 2N1132 24 BA154 0-13 BYZIO 0.89 02591 0.23
ORP61 44 2711302 18 BA155 0-16 BYZ11 0.83 0A10 0.39
P20 55 2N1303 16 BA156 0.16 BYZI2 0-38 0A47 0.08
P21 50 2N1304 19 BY100 0.17 BYZ13 0.28 0A70 0.08
P346A 29 2141305 19 BY101 043 BYZ16 0.44 0A79 04/6
P397 46 2N1306 23 BY105 0.19 BYZ17 0-39 0A81 0-011

74 Series T.T.L. I.C's
BI-PAE STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

1 25 100+ 1 25 100+ 1 25 100+
fp Sp Op Op Sp Op Op

087400 0.17 0.15 0-16 0N7450 917 916 0.15 8574141 0.74 0-71 0.64
087401 0.17 0.18 0-15 887451 1717 0.18 0-16 8674145 1.35 1.54 1.43
8717402 0.17 0-18 0.15 8717453 917 0.18 0-15 91474150 3.30 2.97 2.75
ON 7403 0.17 0.18 0.15 18777454 0.17 0-18 0-15 87174151 710 1.05 0.99
887404 0.17 048 0.15 10147460 917 0.16 0.15 0674153 732 721 1.06
887405 0.17 0.16 0.15 9717470 982 0.29 0.27 87174154 1.98 1437 1.76
087406 0.39 0.34 0.81 8717472 0.82 0.29 0.27 8N74155 1.54 1.43 1.82
887407 0.39 0.34 0.81 8/47473 0-41 0.89 0.35 8874156 1.54 1.43 1.32
ON 7400 0.20 0.19 048 8N7474 0.41 0.39 0.85 81474157 2.09 1.98 1.87
ON 7409 0.20 0.19 0.18 8717475 0-50 0.48 0.48 0874160 1.98 1.87 1.713
ON74111 0.17 0.18 0.18 8717476 0.44 0.48 0.42 87174161 1.98 1.87 1.78
087411 0.28 0.27 0.28 8N7480 0.74 0.71 0.84 9574162 4.40 4.18 3.85
987412 0.39 934 0.81 8717481 1.82 1.27 1.21 0874163 4.40 443 8.115
087413 0.82 0.29 0-27 8777482 0416 0.95 0.94 '.5741414 243 2.37 2.31
087416 0.48 0.44 0.42 8N7403 1.21 1.18 1.05 2.40 242 2.37
987417
087421)

0.48
0-17

0.44
0.18

0.42
0.15

887484
8717485

1:10
8.98

1.06
3.85

0.99 SN7-1 kit;
3.74

3.85
2.53

G58 8.80
242 2-81

887422 0.55 0.63 0.50 887496 0-35 0.34 0.33 N7IIT., 1.76 1.86 1.54
087423 0.56 0.58 0.50 887489 6.05 5.78 5.50 9671170 2.76 2.84 2.53
9N742:, 0.55 053 0.50 8717490 0.74 0-71 0.64 06 74177 2.75 2.84 2.53
867426 950 0.48 0.44 8N7491 140 1.05 0.99 067110. 920 1.78 1.54

7427 950 0.48 0.44 8717492 0-74 0.71 0-84
6

O58.05 5.50 5.23
SN7-12. 977 0.72 0 813 8717493 0.74 0.71 0.84 8051771 G20 1.98 1.78

674:111 917 048 0.15 8147494 0.135 0.82 0.75 08741,4 315 6 3.58 3.30
:,,N7432 0.50 0.46 0.44 9717495 0-85 0.82 0.75 2.09 2.04
SN7433 0.88 0.83 0.77 887496 0418 0-98 0.86 8814N77-11(11:111 204 1-98
SN7437 971 0.88 0.88 85174100 1.82 1.76 1.71 9674192 2.15 909 2.04
987430 0.71 0.68 0.813 8674104 1.07 1.04 0.97 8 674193 2.20 1.98 1.93
887440 917 046 915 97174105 1.07 1.04 0.97 8874194 2.97 8.86 2.75
567441 0.74 0.71 0.84 85174107 0.44 0.42 0.40 874195 920 2.09 1.98
90 T442 0.74 0.71 0.84 87174110 0-61 0.59 0.55 87174186 1.98 1.87

143 743 1.38 1.32 9874111 1.38 1.27 1.21 87174197 1.98 1.87 11:7780

\;444 1.43 738 732 9874118 1.10 1.06 0.99 0874198 8706 5.50 4415
087445
087446

798
1.07

1.95
1.04

1.93 8874119
0.97 14874121

1.49
0-44

1.88
0.41

1.21
38NTe7rm419in9a18P21/015treg. T40-9-360-38

587447
087440

140
140

1.07
1.07

1.05 9874122
1.05 18N74123

1.54
208

1.43
8.97

1.21 Plastic 0/P 1.5 Amps. µA7805
228 5V. 2 µA7812126. 1778 each

902 Practical Electronics October 1973



-the lowestprices !
BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQ VT
T1 8 2(13713 0071
T2 H 1)1374 OC73
T3 /I 1)1216 00811)
T4 8 20381T 0081
T5 8 20382T 0082
T6 8 2G344B 0C44
T7 8 2034513 0C45
T8 8 20378 0078
T9 8 2(1399A 2N1302
TIO 8 20417 AF117

All 55p each pak

ND120 NIXIE DRIVER
TRANSISTOR.
Suitable replacement for
BSX21. C407, 2N1893
120veb.

1 25 100+
0.19 0.17 0.18

Oil. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. 7,TX300 Bp each.
Any Quantity.

GP100 TO8 METAL
CASE GERMANIUM
Vebo =80V . Vceo =50V.
I.C.=10 amps. Plot=
30W. hfe= 30-170.
Replaces the majority of
Germanium power tran-
sistors in the OC, AD
and NKT range.

1 25 100+
0.48 0.44 0.40

GP800 TO3 METAL
CASE SILICON
Vebo= 100V. Veco=60V
I.C.=16 amps, Ptot=
115W. hie =20. 1001T.=
1MHz. Suitable replace-
ment for 2313055,
BDY11 or BDY20.

1 25 100+
045 0.68 041

NEW 7th EDITION
TRANSISTOR EQUIVA-
LENTS BOOK. A com-
plete cross reference and
equivalents book for
European, American and
Japanese Transistors.
Exclusive to BI-PAK.
90p each.

A LARGE RANGE OF
TECHNICAL AND DATA
BOOKS ARE NOW
AVAILABLE EX STOCK.
SEND FOR FREE LIST.

0T46 UNIJUNCTION
TRANSISTORS
Direct replacement for
TIM 43rand BEN 3000
also electrically equiva-
lent to 2N2646

1 25 100+
040 018 012

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 21170618. BOY -
27/28/95A. All usable
devices nu open or short
circuits. ALSO AVAIL-
ABLE in PNP Sim. to
292906, BCY70. When
ordering please state
preference NPN or PNP.

Op
20 For 045
50 For 1.10

100 For 1.92
500 For 8.25

1000 For 14.30

SIL. G.P. DIODES fp
300mW 30 0.55
40PIV(Min.) 100 1.66
Sub -Min. 500 5.50
Full Tested 1,000 9.90
Ideal for Organ Builders.

R2400 T03 NPN
SILICON HIGH
VOLTAGE
Vebo =250V. Vceo=
100V. I.C. = 6 amps.
Plot =30W. hfe=typ. 20
IT=5Milx.

1 25 100+
0415 0-60 0.44

ADI6I 162
VP

111/P COMP. GERM.
TRANS. OUR LOW
EST PRICE OF 61p
PER PAIR.

LOOK
FOR OUR

AUDIO AND

ELECTRONIC

COMPONENTS

ADVERTISEMENTS

SILICON PHOTO TRAN-
SISTOR. TO -18 Lens end
NPN Sim. to BPX23 and
P21. BRAND NEW. Full
data available. Fully
guaranteed.
Qty. 1-24 25-99 100up
Price each 89p 44p 38p

QUALITY TESTED SEMICONDUCTORS
Pak No. Price

Op
Q I 20 Red spot transistors pnp . 0.55
Q 2 16 White spot R.F. transistors imp

. 655
Q 3 4 OC77 type transistors 0.55
Q 4 0 Matched transistors 0C44/45/81/811/ 015
Q 5 4 ()C75 transistors . . 0.56
Q 6 5 0072 transistors . .. 015
Q 7 4 AC128 transistors pnp high gain . 0.55
Q 8 4 ACI26 transistors pop 045
Q 9 7 OC81 type transistors 0.55
Q10 7 0071 type transistors 0-55
Q11 2 AC127/128 Complementary pairs

pnp/npn 0-59
Q12 3 AF116 type transistors .. 0.65
Q13 3 AF117 type transistors . 0.65
Q14 3 0C171 H.F. type transistors 045
QI6 7 292926 Sit. Epoxy transistors

mined colours 0.66
Q16 2 GET880 low noise Germanium

transistors
Q17 5 ups 2 x ST.141 @ 3 X ST.140 - 046
Q18 4 MADT'S 2 x MAT 100 @ 2 X MAT

120.. ..
QI9 3 MADT'S 2 x MAT 101 & 1 x MAT

Q20 4 0C44 Germanium transistors A.F. 0.66
Q2] 4 AC127 pipit Germanium transistors 045
Q22 20 NKT transistors A.F. R.F. coded.. 0.65
Q23 10 0A202 Silicon diodes eub-rnin. . 0.56
Q24 8 0A81 diodes.. . 045
Q25 16 IN914 Silicon diodes 75PI V 75mA 0.55
Q26 8 0A95 Germanium diodes sub -min

IN69 0.56
Q27 2 10A 1300 PIV Silicon rectifiers184258.......066
Q29 2 Bilicon power rectifiers BYZ13 045
Q29 4 Silicon transistor. 2 X 29896, 1 X

2N697, 1 x 2N698 0.66
Q30 7 Silicon switch transistors 29706

rips
Q31 6 Silicon switch transistors 29708,

0.56
Q32 3 pnp Silicon translators 2 X 2N1131,

1 x 2N1132 045
Q33 3 Silicon npn transistors 2N1711 0.66
Q34 7 Silicon npn transistors 292369, '

300MIle (code P397) 0.55
Q35 3 Silicon pnp TO -5. 2 x 2N2904 &

1 x 292905 . 045
Q36 7 293646 TO -18 plastic 300MII. rips 0.65
Q37 3 293053 npn Silicon transistors .. 0.55
Q38 7 pnp transistors 4 x 2143703,

3 x 293702

ELECTRONIC SLIDE -RULE
The MK Slide Rule, designed to simplify Elec-
tronic calculations features the following scales: --
Conversion of Frequency and Wavelength.
Calculation of L, C and fo of Tuned Circuits.
Reactance and Self Inductance. Area of Circles.
Volume of Cylinder+. Resistance of Conductors.
Weight of Conductors. Decibel Calculations.
Angle Functions. Natural Logs and "e" Functions.
Multiplication and Division. Squaring, Cubing
and Square Roots. Conversion of kW and Hp.
A must for every electronic engineer and enthusi-
ast. Size: 2cm x 4cm. Complete with case and
instructions. Price each: £3.89

KING OF THE PAKS Unequalled Value and Quality

SUPERPAKS

NEW BI-PAK U
SEMICONDUCTORS

satisfaction GUARANTEED in Every Pak, or money hack.

Pak No. Description Price
1* 1 120 Glass Sub -Min. General Purpose Germanium Diodes 0.55
11 '2 60 Mixed Germanium Transistors AF/RF

. 0.65
(1 3 75 Germanium Gold Bonded Sub -Min. like OAS, 0A47 0.65
0 4 40 Germanium Transistors like 0081, ACI28

. 0.55
U 5 60 200mA Sub -Min. Silicon Diodes

. 046
U 6 30 Sil. Planar Trans. NPN like F1SY95A. 2N706 045
C 7 16 811. Rectifiers TOP -HAT 730mA VLTG. RANGE up 10 1000 015
C 8 50 Sit. Planar Diodes 00-7 Glass 250mA like 0A200/202 0.65_ _
1' 9 20 Mixed Voltages, 1 Watt Zener Diodes 0.55
1110 20 BAY50 charge storage Diodes DO -7 Glass 0.55
U 1 1 25 PNP Oil. Planar Trans. TO -S like 291132, 2N2904 0.55
U12 12 Silicon Rectifiers Epoxy 500mA up to 800 PIV 0.55
U13 30 PNP-NPN 811. Transistors 0(3200 @ '213 104

. 0.66
1114 150 Mixed Silicon and Germanium Diodes .. 0.65
1.115 25 NPN 811. Planar Trans. TO.6 like BEY51, 29697

. 046
016 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV .. 0.66
U17 30 Gernianiuni PNP AF Transistors TO -5 like ACY 17-22 .. 0-55
U18 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0.66
U19 25 Silicon NPN Transistors like BC108
020 12 1-5 Amp Silicon Rectifiers Top Hat up to 1000 PI .. 0.56
U21 30 AF. Germanium Alloy Transistors 20300 Series ar OC71.. 045
U23 30 MADT's like MHz Series PNP Transistors 0.66
U24 20 Germanium 1 Amp Rectifiers (LIM Series up to 300 PIV 0.55
U25 25 300MHz NPN Silicon Transistors 214708, B8Y27
U26 30 Fast Switching Silicon Diodes like IN914 0.55
027 12 NPN Germanium AF Transistors TO-] like AC127

. 040
1.729 10 1 Amp SCR's TO -5 can, up to 600 PIV CRS1/25-600 1.15
U30 15 Plastic Silicon Planar Trans. NPN 2N2926
U31 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0.55
U32 25 Zener Diodes 400mW DO.7 case 3-18 volts mixed .. 0055
U33 15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series .. 0,55
U34 30 Silicon PNP Alloy Trans. TO -5 BCY2S 28302/4 0.55
U35 25 Silicon Planar Transistors PNP TO -18 292906 0-56
U36 25 Silicon Planar NPN Transistors TO -3 13FY50/51/52 .. 0.55
1137 30 Silicon Alloy Transistors 50-2 PNP 00.200,213322 0-55
038 20 Fast Switching Silicon Trans. NPN 400MHz 2143011 .. 0.55
I.739 30 RF. Germ. PNP Transistors 2N1303/5 TO -5 0.65
U40 10 Dual Transistors 6 lead TO.5 2N2060 0.55
041 25 RI' Germanium Transistors TO.5, 0C43, NKT72.. 0-55
042 10 VIII' Germanium PNP Transistors TO1 NKT667, AF117 0.55
043 23 Oil. Trans. Plastic TO -18 A.F. BC113/114 .. 045
044 20 Sil. Trans. Plastic TO..5 BC115/NPN .. 0.55
U45 7 3A SCR. TO66 up to 600PIV 1.10

Code Nos. mentioned above are given as a guide to the type of device In
the pak. The devices themselves are normally unmarked.

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33V. 400in V (1)07
Case) 16p ea. IIW (Top -
fiat) 20p ea. IOW (£10-10
9104) 83p ea.

INTEGRATED CIRCUIT PAKS
Manufacturers' "Fall Outs" which include Functional and Part -Functional Unite.
These are classed as 'out -of -spec' from the maker's very rigid specifications, but
are ideal for learning about I.C.'s and experimental work.

Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price
111046=5 0 7446 0-55 1-0386=5 x 7486 0.69
1'it.:48-15 x 7448 0.55 U1(390=5 x 7490 0.55
VIC50 =12. x 7450 045 UIC91 =5 x 7491 0-55

131C92=5 x 7492 0-55UW51=1207451 0.55 l'IC93=5 x 7493 0.55
U1(253=12 x 7453 0.65 111C94=5 x 7494 0.56
1'1034= 12 x 7454 0.55 U1C93 =5 x 7495 0.55
411060= 12 x 7460 0.56 11296 =5 x 7496 045
1.11C70=8 x 7470 0.55 UIC100=5 x 74100 0.65
U1C72 = 8 x 7472 0.55 010121=5 x 74121 045
UIC73=8 x7473 045 UIC141=5 x 74141 045
UIC74=8 x 7474 0.55 010151=5 x 74151 045
01076=8 x 7476 0.55 LTIC154 =5 x 74154 0.55
UI080=5 x 7480 0.55 111C193=5 X 74193 0.56

121000=12 x 7400 0.55
111C01= 12 x 7401 045
U1CO2= 12 x 7402 0.65
UICO3 =12 x 7403 0.55
UIC04= 12 x 7404 015
101CO3 =12 X 7405 0.55
UIC06=8 x 7406 0.55
UIC07=8 x 7407 045
UIC10=12 x 7410 0.55
1110.20= 12 x 7420 0.55
01030=1207430 0-66
UIC40=12 x 7440 0455
UIC41=5 x 7441 DU
1.11C42=5 X 7442 0.66
1.11C43=5 x 7443 0.56
UIC44=5 87444 0.55
111C45 =5 X 7445 045

1.11C81=5 07481 0.65
UIC82=5 x 7482 0.55 UtCXI=25 Assorted
UIC83 = 5 x 7483 0.65 74's 145

Paks cannot be split, but 1.5 assorted pieces (our m is available as PAK UIC Xl.

UIC199=3 x 74199 045

2 Amp. BRIDGE RECTS.
50 v RMS 35D each

D1699
DUAL

NPN SILICON
TRANSISTOR

100 v RMS 40p (Similar to 292060)
400 v RMS 60p ,. 1 ,2, 100+
Size 10 mm x 16 mm. 628 0.26 0.25

NEW LOW PRICED TESTED S.C.R.'S
PIN' 50 100 200 400 600 800

Op £p OP £p £p 3P
lA 103 042 0.57 0.27 0.32 0.42 015
3A TO66 017 0-27 012 0-42 0.52 0.70
3A TO66 049 042 044 0.59 0.75 0.88
3A TO64 049 0.52 0.54 0.82 0.75 048
7A T048 0.52 0.55 0.62 0.67 0.84 049

10A TO48 0.55 0.63 0.67 045 1.07 1.82
16A T048 048 042 0.87 0,17 0.97 1.50
30A TO48 1.27 1.54 1.75 1.93 - 4.40

POST OFFICE
TELEPHONE
DIALS 80p each.

F.E.T.'S
2931319 31p 2N5458 86p
2N3020 55p 2N5459 44p
2N3821 30p BFW10 66p
8N3823 31p MPF105 41p

CADMIUM CELLS FREE
One 53p Pak of your

ORP12 98p own choice free with
OR P60, ORP61 44p each orders valued 14 or over

2N3055
115 WATT SIL
POWER NPN
55p EACH

SIP 19/20 TO8 NPN PLASTIC SILICON

hie= typ. 100 fT=3MHz.
Vebo =100V. Vceo =50V. LC.= 10 amps. Plot
SOW.

SIP 19/20 Matched Pair.
1 '25 100+ 1 25 100+

0.38 0.85 0.82 0.66 0.61 0.65

SIL. RECTS. TESTED
PI 300mA 730mA IA 13A 3A 10A

1307, 8016 Plastic 5016 8010 8010
50 0.05 048 0.05 0.08 0.15 0.21

100 0.05 0.07 048 0.10 0.17 0.23
200 016 0.10 0.07 0.12 0.22 0.25
400 0.08 045 018 0.15 0-30 0.38
600 0419 047 0.10 0.18 0-36 0.45
800 0.12 0.19 0.11 0.20 048 0.55

1000 0.14 0.80 0.12 0.25 0.48 0.65
1200 - 0-85 - 0.80 0.58 0.75

30A
T048

0.60
0.75
1.00
145
1.90
2.10
2.50
3.00

DIACS
FOR USE WITH
TRIACS.
BR100 (1)32) 418 each

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.
100PIV. 99p each

TRIACS
VBOM 2A 6A 10A

TOd1 TO -66 TO.48

IP Sp SP

100V 88 66 88

200V 65 MI MI

400V 77 88 1.21

All prices quoted in new pence Giro No. 588-7006
Please send all orders direct to warehouse and despatch department

BIPAK
P.O. BOX 6, WARE  HERTS

Postage and packing add I I p. Overseas add extra for airmail.
Minimum order ssp. Cash with order please.
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P.E. RONDO
FULL SPECIFICATION KITS

Complete in every detail.
Top Grade Glass Fibre
PCBS. Full data and even
solder included.
CBS -SA' Matrix Decoder

£800 - VAT 80p
PRE -AMP Board

L300 VAT 30p

MASTER VOLUME TONE
CONTROL
4 CHANNEL BALANCE
CONTROL BOARD

L850 VAT 85p

POWER AMP BOARD & HEAT
SINK (each board contains a

stereo pair) L750 VAT 7Sp

 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 MCI310 IC
 REQUIRES I0 -15v d.c.
 NO INSTRUMENTS

NEEDED TO SET UP
 SIMPLE INSTRUC-

TIONS SUPPLIED
COMPLETE KIT L340

Plus 34p VAT
AUTOMATIC BEACON FITTING

34p 3p VAT Extra

STUDIO ELECTRONICS
P.O. BOX No.18, HARLOW, ESSEX CMI8 65H

Telephone: Harlow (02796) 25457

r ORDER- FORM
ALL PRICES POST FREE!

Please Supply

CBS-SQ* DECODERS
PRE -AMPS
POWER AMPS
MASTER VOL.
STEREO DECODER
Money Enclosed

1 NAME

I ADDRESS

1

BLOCK CAPITALS PLEASE

0
j

0 1

1

PE121

VIROBOARD

MOHAI'S GIVE A PROFESSIONAL

FINISH TO YOUR WORK

0.1"and 0.15"pltch, plain and copper

clad universal circuit boards.
AVAILABLE FROM YOUR LOCAL RETAILER.

TRADE DISTRIBUTOR N Rose (Elect...II Ltd., London, W C

YFRO ELECTRONICS LTD

505 3.111 'NI Chandler If ord

RADIO AMATEUR'S

HANDBOOK 1973
APRIL Price £2.95

HANDBOOK OF PRACTICAL ELEC-
TRONIC MUSICAL NOVELTIES by
Baban.. Price 55p.
GUIDE TO BROADCASTING
STATIONS by Wireless World. Price 80p.
110 INTEGRATED CIRCUIT PROJECTS
FOR THE HOME CONSTRUCTOR by
R. M. Marston. Price L1 30.
HOW TO USE INTEGRATED CIRCUIT
LOGIC ELEMENTS by J. W. Streeter.
Price 050.
CONSTRUCTORS MANUAL OF ELEC-
TRONIC CIRCUITS FOR THE HOME
by Babani. Price 55p.
HI Fl IN THE HOME by John Crabbe.
Price (2.15.
TELEVISION ENGINEERS' POCKET
BOOK by P. J. McGoldrick. Price 0.65.
COLOUR TV WITH PARTICULAR REF.
TO THE PAL SYSTEM by G. N. Patchett.
Price 0.15.
FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie. Price
[2.00.
TRANSISTORIZED RADIO CONTROL
FOR MODELS by D. W. Aldridge. Price
0.65.
VIDEO RECORDING RECORD AND
REPLAY SYSTEMS by G. White. Price
£340.

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 I p.m.

SINCLAIR EQUIPMENT

Project 60 FM Tuner
2 Z30/Stereo 60/PZ5
2 Z30/Stereo 60/PZ6
2 Z50/Stereo 60/PZ8/Trans
Z30 [3.50 (55p) Stereo 60
Z50 64-30 (63p) Trans for PZ8
PZ5 L3.47 (57p) 2000 Amp
PZ6 Lei J0 (83p) 3000 Amp
AFU 14,40 (64p) 2000 Tuner
PZ8 /6 40 (84p) 3000 Tuner
QI 6 L5,90 (79p) Project 605

£15 (0.70)
L16.75 1(2.05)
£18 85 (0.25)
03.2.0 ((2.70)
0.80 (98p)
62.95 (50p)

E2.2 ((2.70)
01.50 ([335)
L27 (C2.90)
L27 (L2.90)
120.98 (E2.40)

PROJECT 60 KIT 0.50 (36p)
Our extremely popular kit contains the extra
capacitors, din plugs and sockets, cable and fuse -
holder needed to complete Project 60.

BATTERY ELIMINATOR BARGAIN
Introducing the most t3 60 (58p)
versatile battery
eliminator ever offered.
with a high current
output that makes it
suitable for operating
most battery tape retort
ders, record players.
cassette recorders and
shavers. Input 200,240V.
Output voltage selected
by front panel switch
may be set to 3V, 4.5V, 6V. 7.5V. 9V and I 2V at
500 mA. Housed in a very strong, attractive,
plastic case and fully guaranteed for 12 months.

IC RADIO CHIP TBA651 0.10 (32p)
The world's most advanced IC radio chip. Con-
tains RF Amp, oscillator, mixer, IF Amps, wide
range AGC circuitry and voltage stabilizer. With
data 12.10 (32p). Send S.A.E. for free leaflet.
A kit of resistors, capacitors and IF filters is
available to go with the chip for LI 7S (29p).

S-DECS AND T-DECS
S-DECS £1.44 (25p)

T-DECS £2.88 (40P)

µ-DEC A 0 (41p)
16 dil IC
carriers £1.20 (I7p)

SINCLAIR SUPER IC12 L2.10 (43p)

Supplied
complete with
free 44 -page
instruction
booklet and
printed circuit.AI"
DELUXE KIT FOR THE 1C12
Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version 0.45 (25p). Stereo
model with balance control L3.30 (44p).
BASIC KITS FOR THE IC12
Contains components for P.C. board and volume
and simple tone controls. Mono version LI 45
(24p). Stereo model with balance control L290
(400.
IC12 POWER KIT
A set of components to construct a 28V 0.5A
Power supply 12.27. (45p).
LOUDSPEAKERS FOR THE IC12
Sin 8 ohm LI (26p). Sin Bin 8 ohm [1.45131p).
10in Lin IS ohm 0.20 (44p).
PREAMPLIFIER KITS FOR THE IC12
Type I for magnetic pickups, mics and tuners,
with 3 position equalization switch. Mono
model LI.30 (24p). Stereo model 0.30 (34p).
Type 2 for ceramic or crystal pickups. Mono
60P (170. Stereo 0.20 (23p).
SEND S.A.E. FOR FREE LEAFLET ON KITS

SINCLAIR EXECUTIVE CALCULATOR
Plana
Moan°nallaa
00000
DODO.

Now only L41 (L4.60)

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent
Please add the sum shown in brackets after the
price to cover the cost of post and VAT.

Mail order only. No callers, please.
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RECORD PLAYBACK HEADS
(TRUVOX)
Individual prices of these are: -
2 track record playback heads 509 each.
4 track record playback heads 72p each.
Erase heads are also available separately -2 track
88p-4 track 55p.
MV metal mounting shields 89p each.
2 track -heads already fixed on heavy mounting
plate with shield 111.22.

CONTROL
DRILL

SPEEDS

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes

speed from approxi-
mately 10 revs. to

maximum. Full power at all
speeds by finger-tip control.

Kit includes all parts, case,
everything and full instruc-

tions. 21.95. 13p post and p. Made up
model also available. 1.245.

MIGHTY MIDGET
Probably the finest possible radio, as described
in Practieal Wireless, January 73. All electronic
parts 118.20 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
Pete warm, halve your heating
bills, etc. £1.95.

I CHIP RADIO
Fermin's latest device ZN414 gives results
better than superhet. Supplied complete With
technical notes and circuits. 11411 each. 10 for
£11.11.

HI.Q TUNER COMPONENTS
For experimenting with the ZN414.
KIT NO. 1. Plessey Miniature Tuning Condenser
with built-in LW switch and 3M Ferrite slab and
litz wound MW coil. 72p.
KIT NO. 2. Air spaced tuning condenser 6in
ferrite rod litz wound MW and LW coils, 94p.
KIT NO. 3. Air spaced TC with slow motion
drive ffinferrite rod, with Mr wound LW and MW
coils, 11.10.
KIT No. 4. Permeability tuner with fast and
slow motion drive and LW loading coils, 50p.

ROCKER SWITCH
13 amp sell-fIxing Into an oblong hole.
Size approximately 1' x r 9p each,
10 for 825.

SLIDE SWITCHES
Slide Switch. 2 -pole changeoverre panel
mounting by two 6B.A. ece. Size
approx. lin x fin rated 250V lamp.
Bp each. 10 for 785. Ditto as above but
for printed circuit Bp each 10 for 68p.
Sub Miniature Slide Switch. DPDT 19mm

(fin approx.) between fitting centres. 20p each or
10 for 11.90, BP Change over spring return 250V
1 amp. 11p.

MICRO SWITCH
5 amp changeover contacts, lip
each. 10 for 905. 15 amp on/off.
Model lap each. Changeover 191
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 1 in
casing with 511n fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
switch, mains connector, and
fixing brackets. 2245 -I- 20p
P. & P.

MAINS OPERATED SOLENOIDS
Modal 772 - small but
powerful tin pull-approx.
size 15 x 11 x llin 88p.
Model 40011-11n. pull.
Size 22 x 2 x If in. 83p
Model TT1-1 In pull.
Size 3 x 21 x 2in 1148
plus 20p post and insurance.

MAINS TRANSISTOR POWER
PACK
Designed to operate transistor sets and ampli-
fiers. Adjustable output 6v., 9v., 12 volts for up
to 500mA (class 13 working). Takes the place of
any of the following batteries: PP1, PP3, PP4,
PPS, PP7, PP9, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor
condensers and instructions. Real snip at ,mit
S1:10. Plus 20p postage.

DESK TELEPHONES
Ex G.P.O. Black standard
model with dialing dial but no
internal bell .Supplied with con-
nection diagram 21 each. Ditto,
with bell but without dialing
dial 21.25. Model as illustrated
with bell and dial £1.50 each
plus 50p post for single then 65p
per pair.

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. 2145 each. Postage one
23p, two 33p, 23V model 11340.

10 AMP DIMMER CONTROL
For the control of lighting on stage or in a studio or for control of portable
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 31in
and depth 1 lin. In the end is fitted a master On/Off switch indicator, lamp and
fuse. tree

STANDARD WAFER SWITCHES
Standard size 11 in wafer -silver-plated 3 amp contact, standard fin spindle
2in long -with locking washer and nut.
No. of Poles Sway away 4way away fiway 8way 9waylOwayl2way

I pole 449 449 44p 44p 94p 44p 44p 44p 44p
2 poles 44p 44p 449 44p 44p 44p 44p 77p 77p
3 poles 44p 44p 44p 44p 77p 77p 77p 01.04 21.04
4 poles 44p 44p 449 77p 77p 77p 77p £1.32 £1.82
3 poles 44p 44p 77p 77p £1.04 £1.04 £1.04 11.80 21(80
6 poles 44p 77p 77p 77p 21.04 £1.04 £1.04 £1.87 £1.87
7 poles 77p 77p 77p 11.04 £1.82 1142 2142 1245 £2.15
8 poles 77p 77p 77p 21.04 2142 £1.32 2112 £2.42 02.42
9 poles 77p 779 1144 21.04 21.80 11.80 11.80 £2.70 22.70

10 poles 77p 77p £1.04 1142 £1.60 £1.80 11.80 £3.00 £8.00
11 poles 77p 01.04 21.04 0142 £1.87 £1.87 21.87 08.25 03.25
12 poles 77p £1.04 £1.04 1112 21.87 £1.87 11.87 03.52 23.52

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 £220 + 401, P 1

MULLARD UNILEX
This 0.1.V. Stereo Amplifier is still available complete at 27.00 for the
four Mullard Modules, or Modules can be bought separately as follows: -
4 watt amplifier module (2 required) Mullard Ref. No. E.P.9000-01.80.
Pre amp module Mullard Ref. No. E.P.9001-11.98 each.
Power Module-Mullard Ref. No. E.P.9002-42.53 each.
In addition and made to Mullard specification we offer: -
Standard Control Unit with escutcheon anti knobs -43.30.
Knobs -Set of 4-60p.
Special offer the complete Unilex with control panel at Pre VAT price
110(00 post paid.

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 cot -out.
Can be fitted into any metal line case or cabinet.
Only needs control switch. £8.85. 2kW Model
as above except 2kW 1245. Don't miss this.
Control Switch 369. P. A P. 40p.

THIS MONTH'S SNIP
Room Thermostat made by the famous Smiths Company. 15 amp at 250V.
Elegant white and beige case, Bite 41in long by 15 square approx. Adjust-
ment is by slider (lockab12), adjusts through range 30.-90°F.
Special Snip price 01.65.

CENTRIFUGAL FAN
Mains operated, turbo blower type. Pressed steel housing
contains motor and impeller. Motor is 1/10th h.p. giving
considerable air flows but virtually no noise. Approx. dimen-
sions Iflein wide x 12in dia. outlet into trunking 105 x
41in. 11555 plus £1 post and insurance.

TAPE PLAYBACK UNITS
Mains operated. Made by Reditune the famous
"music in background people". These are com-
plete units 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
capstan and also an even equally useful valve
amplifier with EL84 output. In a steel ease with
carrying handle. Two models offered, good as
new £6.50 and somewhat. used at 2840. 75p
carriage up to '200 miles then 50p per 100 miles
extra.

24 -HOUR TIME SWITCH
Made by Smiths, these are A.C. mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with I3A socket. Two com-
pletely adjustable time periods per 24 hours, 5A
changeover contacts will switch circuit on or off
during these periods. £2.75 post and ins. 25p.
Additional time contacts 55p pair.

MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete with heat
sinks and connection tags, data supplied.
Model 1153 500mW power output 72/.
Model 1172 750mW power output 94p.
Model EP9000 4 watt power output 2140.
EP9001 twin channel or stereo pre amp. 11.99.
10% discount if 10 or more ordered.

NEW ITEMS THIS MONTH
MINIATURE SEALED RELAY
American made. Our Ref.: REL Al. Measures
only fin wide x lin thick and fin 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.

SUB -MINIATURE MICROSWITCH
Made by Burgess. their ref. V4T6 our ref. MS. Al.
These measure only tin x Sin x On thick -have
change over contracts and tag connection. Price
18p each or 10 for 21.44.

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 European standard.
Brown -live: Blue -neutral: Yellow/Green-
earth. Grey P.V.C. covered overall. 100m coils £5.
00m coils £3 and 25m coils 11-75. 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 be panel switches. Bakelite construction
with white push rod. Price 40p less quantity
discounts. Switch is rated '250v-2 amp.

12 VOLT AMP
POWER PACK
This comprises double -
wound 230/240V mains
transformer with full wave
rectifier and 2000 inF
smoothing. Price £220.
Plus 20p post and packing.

6 MAINS TRANSFORMERS
Our Rel.: 31T111 27 volt at 8 amp. Upright
mounting fully shrouded -flying leads -fully
tapped primary. Price £8.30.
Our Re!.: 111.112 12v at 1 amp. Upright mounting
with fixing lugs, tag connection. 240v primary -
12v 1 amp secondary. Price 82/
Our Rel.: BIT118 6-3v 2 amp upright mounting
with fixing lugs, tag connections, 240v primary
6.3v 2 amp secondary. Price 77p.
Oar Ret. MTM4 18v-5 amp with thermal cut-out,
Upright mounting with fixing logs -tag connections.
Primary 240v -secondary 18v at f amp. Price
8 8p.
Mains Isolation MTM5 350 watts earth shielded -
flex leads -upright mounting lugs for fixing.
Price £4.40 each.

6 VOLT RELAYS
Our ref.: REL MI. Removable clear
enclosed two screw fixing. Have a 0 volt D.C.
operated coil but two change -over contacts,
each rated to make and break 240v A.C. at
15 amps. Price 669 each.

P.O. TYPE 3000 RELAY
Our ref., REL M2--100 ohms coil and 2 pair
normally open heavy duty contacts. Price 759
each.

6 DIGIT COUNTER
Resettable. 440 ohm coil
up to 25 impulses per
second. Ex -equipment but
guaranteed perfect. 12.20
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. If 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
coding switch for many other operations. Very
neat and compact and measuring approx. Sin x
(fin x Ilin deep. Priced at £8.03.

PUSH BUTTON SWITCH
Type 14 D.M.O. A very fine switch made by
Honeywell. The switch is intended for mounting
on panel through oblong hole. No screws required
for fixing its sprung clips secure it quite firmly.
The operating button is approx. lin dia. round
and dished for ease of operation. Has 2 sets of
10 amp change -over contacts. Spring loaded.
returns to normal when pressure is released.
Ideal for instrument or quality gear. Price SOP

each. 10 for £4.50. 100 for £40.

PHOTO -MULTIPLIER TUBE
American R.C.A. type No. 4555. These tubes
has e a gain of a million or more. Regular Price -
over 215. We have a limited quantity and offer
these at 14-50.

eTER,:fled: rle0h:t, tleeiethcoguentwhiferteenghoefter ittehemr

J. BULL (ELECTRICAL) LTD.
items, post free if order for these items is
£6.00, otherwise add 20p.

(Dept. P.E.), 7 Park Street, Croydon CRO I YD
Callers to 102,3 Tamworth Road, Croydon
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SUPERSOUND 13 NI -F1 MONO AMPLIFIER
A superb solid state audio
amplifier. Brand new cum-
ponente throughout. 5 silicon
transistors plus 2 power
output transistbrs in push-
pull, Full wave rectification.
Output approx. 13 watts
r.m.s. into 8 ohms. Fre
quency response 12Hz-30EN.

3dB. Fully integrated pre -amplifier stage with separate
Volume, Bass boost and Treble cut controls. Suitable for
8-13 ohm speakers. Input for ceramic 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 gin wide x 7 lin
deep. AC 220(250V
PRICE 21190. I' & P

DE LUXE STEREO AMPLIFIER
AA'. mains 200.240).
Csing heavy duty fully
isolated mains trans-
former with full wave
rectification giving ade-
quate smoothing with
negligible hum. Valve
line up: -2 x EC7.86
Triode Pentodes. 1 X
KENO as rectifier. Two

dual potentiometers are provided for bass and treble
control, giving bass and treble boost and cut. A dual
volume control in used. Balance of the left and right hand
channels can be adjusted by means of a separate 'Balance'
control fitted at the rear of the chassis. Input sensitivity
is approximately 300m/v for full peak output of 4 watts
per channel IS watts mono), into 3 ohm speakers. Full
negative feedback in a carefully calculated circuit, allows
high volume levels to he used with negligible distortion
Supplied complete with knobs. chassis size I tin w X
din it. Overall height including valve-, 5in. Ready built
and tested to a high standard. PRICE 1990 P. & P. 43p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1023, 2000. 2025TC, 2500. 3000, 3300. 3100,
SP -25 II and III. SL63B. AT60 rte. or B.S.R. 0I09,
0129, A21, etc. Black leatherette finish. Size 12Iin
141in x 31in high (approx. 71111 high, including rigid
smoked acrylic cover).
NOW ONLY 1455 P. & P 35p

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with roost
attractive TyganVynair front. Size 16in high X
101in wide x Sin deep. Fitted with E.M.I. Ceramic
Magnet I3in X Sin bass unit, two H.F. tweeter units
and crossover. Maximum power handling 10 watts.
Available 3 or g this I ohms impedance.

OUR PRICE £9.25 Carr. 70p.
Cabinet Available Separately £4.95 Carr 63p.
Also available in 8 ohms with EMI 13 in X Bin ba.ss
speaker with parasitic tweeter 17.16 Carr. 70p.

HAVERSON'S SUPER MONO AMPLIFIER
A super quality grain amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 39 watts. Volume
and tone controls. Chassis size only 7in. wide x 3M.
deep x bin. high overall. A.C. mains 200/240V. Supplied
absolutely Brand New completely wired and tested with
gimd quality output. transformer. gi`..in P. & P.

BARGAIN PRICE F 35p.

SPECIAL OFFER'

LIMITED NUMBER OF BRAND
NEW ELAC 10in TWIN CONE
LOUDSPEAKERS
With large ceramic magnet and
plasticised cone surround.
8 ohm impedance. £2.70. P. & P.
25p.

10/14 WATT HI-FI AMPLIFIER
KIT
A stylishly finished monaural
amplifier with an output of
14 watts from 2 E1.84s In push-
pull. Super reproduction of
both music and speech, with
negligible hum. Separate
inputs for mike and gram allow
records and announcements to
follow each other. Fully shrouded section wound output
transformer to match 3-150 speaker and 2 independent
volume controls, and separate bass and treble controls are
provided giving good lift and cult. Valve line-up 2 EL84s,
EC(.183, EF86 and EE80 rectifier. Simple instruction
booklet 15p + SAE (Free with parts). All parts sold
separately. ONLY ISM P & P. 55p. Also available ready
built and tomtoil £12.10 P. & P. 60p,

HARVERSONIC SUPER SOUND
10 f 10 STEREO AMPLIFIER KIT

ImoNEW FURTHER IM-
PROVED MODEL WITH
HIGHER OUTPUT AND
INCORPORATING HIGH
QUALITY READY DRIL-
LED FIBRE GLASS PRIN-
TED CIRCUIT BOARD

WITH COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CONSTRUCTION.

A really first-class Stereo Amplifier Kit. Uses 14
transistors Including Silicon Translators in the first five
stages on each channel resulting in even lower noise
level with Improved sensitivity. Integrated pre -amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge -instructions included.
Output stage for any speakers from 3 to 13 ohms. 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
matching knobs, wire, solder, nuts, bolts -no extras to
buy. Simple step by step instructions enable any con-
structor to build an amplifier to be proud of. Brief
specification: Power output: 14 watts r.m.s. per channel
into 5 ohms. Frequency response ± 3dB 12-30,000Hz
Sensitivity: better than 80mV into IMO. Full power
bandwidth: ±3d13 12-13,000Hz. Bass boost approx.
to -:- 12dB. Treble cut approx. to -16dB. Negative
feedback- 18dB over main amp. Power requirements
35.V at 1.0 amp. Overall Sixe 12in w. X 8in d. x 2i In h.
Fully detailed 7 page construction manual and parts lint
free with kit or send 18p plus large S.A.E.
AMPLIFIER KIT £11.55 P. & P. 18p
(Magnetic Input components 33p extra)
POWER PACK KIT .. MN P. d P. 33p
CABINET .. . 1340 P. & P. 33p

(Poet Free if all unite purchased at same time)
Full after Wee service

Also available ready built and tested 128-10. Post Free.

QUALITY RECORD PLAYER AMPLIFIER MR. II
A top ,tuality record player amplifier employing heavy
duty double wound mains transformer, E0083, ELM,
and rectifier. Separate Bass. Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 71n. wide x 3M. deep x Bin. high. Ready
built and tested. PRICE 14.40 P. & P. 40p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE L686 P. & P. 50p.

PLEASE NOTE: P. a P. CHARGESA feu, minides pore South Wirable- (Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985 QUOTED APPLY TO U.K. ONLY.don Tube Motion P. & P. ON OVERSEAS ORDERS
PRICES NOW INCLUDE VAT SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.

Open 9-5.30 Mon. to Frt. 9-5 HARVERSON SURPLUS CO. LTD. I (Please write clearly)
Set. Early closing Wed. I p.m.

TRANSISTORS
214696 0 150
2141597 0-160
214699 0.340
214706 0100
21470/3 0.145
214718 0-2X
214722 0.114111

214744 0-180
214753 0100
214760 0.270
2N760A 0270
211634 0.255
214914 0200
204915 0,3110
214916 0-300
214917 0. 330
2149111 0 - 130
214929 0.165
2N929A 0.740
214930 0 1110

2N930A 0 580
214956 0.320
2149110 2210
214925 1 ,000
2141131 0 - 235
2141132 0.235
2141420 0.211
21411513 0.183
2141711 0.220
2141893 0-270
341990 0210
2142017 0.870
2142102 0.375
342192 0.405
2142192A 0 405
2142193 0.470
2N2193A 0.570
2142194 0 - 405
2N2194A 0.5310
2142195 0.420
2242195A 0.470
2142217 0.275
2142218 0.215
2N2218A 0.245
2142219 0.240

2N2219A 0-270
2142221 0.190
2N2221A 0230
2142222 0 190
2N2222A 0.245
2142243 0.030
2912243A 0-930
2142270 0.3013
2142297 0400
2142303 1330
2142368 0.150
2142369 0.155
2N2369A 0.170
2142483 0-210
2142484 0.245
2142509 0-710
2142510 0710
342511 1.130
2142586 1,0110
2912604 1.300
2142605 0-540
2142657 3.070

2142090 3-600
2142691 3 - 500
2142894 0320
2N2894A 0405
2142904 0.225
2N2904A 0.255
2142905 0-270
2N2905A 0.300
2142906 0.230
2912906A 0.245
342907 0.210
2N2907A 0-220

2143012
2143015
2143019
2143020
2143053
2143354
2143072
2143373
2143107

0.530
0-405
0.540
0.500
0-160
6.450
0.500
0-455
0-540

2143108
2143109
2143110
2143117
2143120
2143121
2143133
2143134
2143135
2143136
2143209
2143248
2143249
2143250
2N3250A
2143251
2N3251A
2143252
2143253
2143299
2143300
2143301
2143302
2143304
2143439
2143440
2143444
2143502
2143503
2143504
2143605
2143545
2143546
2143547
2143548
2143549
2143550
2143563
2043564
2143565
2143566
2143567
2143568
2143569
2143576

NORTH AMERICAN SEMICONDUCTOR COMPANY LIMITED
THYRISTORS
Type No Price0.540

0 540
0.540
0-850
0.540
0.510
0-260
9260
0.2110
0-200
0.608
1.600
2.020
0.300
0-440
0-540
0-620
0-660
0.740
0-340
0-405
0.205
0.420
0.700
0.600
0.440
0.030
0-790
1-150
O .710
0.700
4.500
1.320
1.750
1900
2.100
2.560
0130
0.160
0.110
O .130

O .120

0.170
0.150
1.229

2143638
2N3638A
2143639
2143640
2143641
2143642
2143643
2N3644
2143645
2N3646
2143665
2143666
2143691
2143692
2143693
2143694
2143724
2N3724A
2143725
2143725A
2143734
2143735
2143903
2143904
2143905
2143906
2143945
2143946
2143947
2143962
2143963
2813964
2143965
2144030
2144031
2144032
2144033
2144036
2144037
2144121
2144171
2144123
2144124
2/44125
2144134

0.120
0.130
0.200
0-200
0.150
0.150
O -150
0.160
0.160
0.130
0-000
0.050
0-150
0.150
0-150
0.150
0.420
1100
0.425
1000
1.170
2-700
0.165
0-160
0-175
0.165
0.500
1200
1.370
0-360
0-455
0.455
0-760
0.465
0.510
0-530
0.670
0-460
O -400
0.135
0.150
O .145

O .145

0.100
1.503

2N4135
2144140
2144141
2144142
2144143
2144206
2144209
2N4227
2144229
2N4248
2144249
2144250
2144257

1-500
0-270
0.255
0.310
0- am
1-870
2000
0,300
0-370
0.110
0.130
0-150
0-175

2N4257A 0.230
2144258 0.245
2N4250A 0-275
2144274 0.135
2144275 0-135
2144313 0.250
2144354 0-210
2144355 0.240
2144356 0.240
2144400 0-100
2144401 0-240
2144402 0.190
2144403 0.2443
2144916 0.110
2144917 0.1110
2144943 3.000
2144964 0-170
2144965 0.170
2144966 0.170
2144967 0-170
2144968 0.170
2144969 0-170
2144970 0-190
2144971 0.340
2144972 0.3110
2145055 0200
2145056 2000
2145057 2.270
2145127 0.110
2145128 0.140
2145129 0.000
2145130 0.040
2145131 0.100

Available from THE RADIO SHOP
16 CHERRY LANE. BRISTOL BS1 3NG
Tel Bristol 421196 Open Mon -Sat 900 a.m.-5 30 P

2145132
2145133
2145134
2145135
2145137
2145138
2145139
2145140
2145141
2145142
2145143
2145910
BC107
BC108
BC109
BC177
BC178
BC179
BC261A
BC261B
BC262A
BC262B
BC263A
BC2638
BCY70
BCY71
BCY72
BFS92
BFS93
BFX29
13E233
BFX84
BFX85
EIFX86
BFX87
BFX88
BEY50
BFV51
BEY52
EISY38
BSY39
BSY51
BSY52
BSYS3
BSY54
BSY95A

0.060
0.060
0.000
0.000
0-100
0.000
0.000
0-170
0.165
0.105
0.105
0.270
0.130
0.420
0.140
0.190
0.100
0-100
0.340
0.340
O .360
0.360
0.360
0.300
0.155
0.220
0-120
0055
0.740
0-260
0.330
0.230
0200
0-230
0.230
0.210
0.100
0.100
0-100
0-170
0.170
0-200
0-200
0200
O .200

O 130

IT V
MAAS) DROM
4A 50

NAS1646
NAS4510
NAS4520
NAS4540
NAS6510
NAS6520
NAS6540
NAS8510
NASI1520
NAS8540
NAS10010
NAS10020
NAS10040

0.342 6A
0 350 5A
0 400 SA
0640 5A
0 no SA
0,440 5A
0.700 5A
0.430
0 460 5A
0.770 5A
0-480 OA
0, 520 OA
0040 104

400
100
200
400
100
200
400
100
200
400
100
200
400

EPDXY 4 AMP AND 6 AMP
BRIDGE RECTIFIERS
Type No. IF VRM Price

1 44 50P1V 0-320
N7012 4A 100P9/ 0.7030
N7013 4A 200PIV 0 430
N7014 4A 400PIV 0 590
57015 45 600PIV 0755
N7021 6A SOPIV 0 340
97022 6A 100PIV 0430

IT V N7023 6A 200PIV 0.540
(BAS) DROM N7024 65 400PIV 0-650

0.310 16A 100 N7025 6A 600PIV 0.110
0.730 1 65 200
0.355 1 6A 400
0.300 4 5A
O .440 4 5A
0.710 4 SA
0.420 6.5A
O .41/0 6 5A
0.760 65*
0.455 8 5A
0.503 5 SA
O.= 8 5A
O .500 10A
9550 10A
0.810 10A 101 PLASTIC RECTIFIER

1N4001
1141092
1N4003

Price IT V 1144004
WAS) ORM. 104005

81A51610 0.295 I
(

6A 100 1N4006
NAS1620 0-314 1.6A 200 1N4007

ADD 10% to order for VAT. p. e. p. 15p per order

NAS106F
NAS106A
NAS106B
NAS106D
NAS206F
NAS206A
NAS20613
NAS206D
NAS306F
NAS306A
NAS306B
NAS306D
NAS406F
NAS406A
NAS406B
NAS406D
NAS1306F
NAS806A
NAS(106B
NAS6060

0.250
0.310
0.330
0.580
0203
0.345
0-405
0-653
0.313
0.309
0-450
0.725
0-350
0-434
0.504
0-812
0.438
0.543
0.630
1-015

4A
4A
4A
6A
6A
6A
13A

8A
8A
8A
&A

10A
10A
10A
10.4
16A
164
164
164

TRIACS WITH INTERNAL
TRIGGERS
Type No F rice

NAS01610
NAS01620
NAS01640
NA504510
NAS04520
NAS04540
NAS06510
NAS06520
NAS06540
NAS08510
NAS08520
NA908540
NAS010010
NAS010020
NAS010040

TRIACS
Type No

100
200
400
50

100
200
400
50

100
200
400

100
50

200
400

so
100
200
400

2 AMP ENCAPSULATED
PLASTIC BRIDGE
RECTIFIERS
N6001

146002
N6003
N6004
N6005

2A
2A
2A
2A
2A

50PIV
100PIV
200PIV
400PIV
600PIV

0.350
0-350
0-400
0.4311
0-500

0.040
0- MO
0,090
0.100
0.110
0-120
0.130
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230,240V a.c. 50:60 OUTPUT
VARIABLE 0-260V
All Types
from i to 50 amp from stock.
SHROUDED TYPE
1 A O. Post 50p 10A [22.50
2 SA [8 05. Post 15A [25

60p 20A E49
5A 111.75. Post 37.5A L82

75p 50A [98
CARRIAGE AND PACKING
EXTRA unless shown 2 5 amp
(Panel Mounting) OPEN TYPE
I amp E7. Post 50p. 2f amp La 05. Post 60p.

L.T. TRANSFORMERS
All primaries 220-240V
Type No. Sec. Taps Price Post
1 30, 32, 34, 36V at 5A [4.70+45p
2 30, 40, 50V at 5A [6.90+60p
3 10, 17, I 8V at 10A [5.00 +50o
4 6, I 2V at 20A [6.50 +60p
5 17, 18, 20V at 20A [7.30 +60P
6 6, 12, 20V at 20A 1610+60p
7 24A at 10A 15.30+50p
8 4, 6, 24, 32V at 12A [7.20+60o
9 6 and I 2V at 10A [3.80+40p

PARVALUX Type: SDI.
5/86896/0J
230/250V A.C. 50 r.p.m. 7 lb/in.
Continuously rated. Less base.
[6. Post 30p incl. base.

PARVALU X TYPE SDI9 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS
30 r.p.m. 40 lb. ins.
Position of drive spindle
adjustable to 3 different
angles. Ex -equip-
ment. Tested and in
first-class running order.
A really powerful motor ID

offered at a fraction of
makers' price. [6.30. Post 70p.

PARVALUX TYPE SD2. 200/250 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,
or variable speed over a wide range
if used in conjunction with our
Dimmer Switch, illustrated below.
PRICE E1.75. Post 35p.

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by
makers. Will control up to 600W of all
lights except fluorescent at mains
voltage. Complete with simple in-
structions. [2.75. Post 25p.

240V A.C. SOLENOID FLUID VALVE
Will handle liquids or gases up to
7 p.s.i. Forged brass body, stainless
steel core and spring. Lin b.s.p.
inlet/outlet. Precision made, British
mfg. PRICE: EII.75. Post 25p.
Special quotation for quantity.
(New in makers' carton)

UNISELECTOR SWITCHES
N E W 4 Bank 25 Way,
24V d.c. operation. [6.90. Post
30p. 6 Bank 25 Way, 24V d.c.
[7.90. Post 30p. 8 Bank 25
Way, 24V d.c. operation.
f9.50. Post 40p.

r.ii1111

...

GENERAL ELECTRIC POWER-GLAS
TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SCI 46D
10 amp, 400 PIV, fl. Post 5p. Type SC146E 10 amp,
500 Ply, £1.30. Post Sp. (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 least 2kVA. Can also
be used as 230-240V input, 115V 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 40Ib, length, 260mm, height
190mm, width 230rnm. In original maker's wooden
case, [8. Carr. El.

4 BANK 3cio PUSH
BUTTON ASSEMBLY
Black rectangular buttons.
5 units (min. order) 85p.
Post 15p.

416^040
41,e

FOOT SWITCH
Suitable for Motors, Drills,
etc., etc. 5 p. 250 volt.
Price 75p. Postam I5P

Superior Quality Precision Made
NEW POWER RHEOSTATS

All Mail Orders- Callers -Ample Parking
Dept. PEIO, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

STROBE ' STROBE ' STROBE '
Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 30 flash per sec. All
electronic components including Xenon Tube
and instructions [6.30. Post 30p.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.
Approx. output of Hy-Lyght. Price [10.50.
Post 50p.
HY-LYGHT STROBE MK III
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 SOD.

THE 'SUPER' I-IY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe.
 Variable speed from 1-3 flash per sec.
 Reactor control circuit producing an intense

white light. ONLY [20. Post 75p.
ROBUST, FULLY VENTILATED METAL
CASE. For Hy-Lyght Kit including reflector L475.
Post 25p.
Super Hy-Lyght Kit including reflector E7. Post
60p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 55p.
Post 15p.

I R.P.M. MOTORc
220/240 volt ., I r.p.m. synchronous motor.
2 watt. A/clock. Spindle 1 Ornm long, 3mm dia
Motor only 20mm deep. Fixing centres 44mm
Price EI.10. Post 5p.

RAINBOW STROBE FOUR LIGHT
CONTROL MODULE

Will operate four of our Hy-Lyght or Super
HyrLyght Strobes in either 1, 2, 3, 4 sequence;
2 + 2; or all together. Thoroughly tested
and reliable. Complete with full con-
nection instructions. Price: E18. Post 50p.
Send S.A.E. for details.

COLOUR WHEEL PROJECTOR
Complete with oil -
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. [18.50.
Post 50p.
6 INCH COLOUR WHEEL
;,,gshtiunsgedeffelcotrs, ci

Price Post 30p.

BIG BLACK LIGHT
400Watt. Mercury vapour
ultra violet lamp.
Powerful source of u.v.
Innumerable 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 CI.
Spare bulb [7. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES
4fc 40 watt. Price E5.50. Post 30p. 2ft 20 watt,
[4.25. Post 25p. (For use in stan. bi-pin
fittings.)
MINI. I 2in 8 watt, [1.60. Post 15p. 9in 6
watt, [1.30. Post 15p. Complete ballast
unit and holders for 9in and I 2in tube,
[1.70. Post 25p. (9in and I2in measures
approx.),*

ELECTRONIC
ORGAN KIT

, Easy to build. Solid State. Two full octaves
(less sharps and flats). Fitted hardwood case.

' Powered by two penlite liV batteries. Com-
plete set of parts including speaker, etc.,

I together with full instructions and 10 tunes,
I Price [7.25. Post 35P.

ti
All prices are subject to

1G% VAT. (10p in the C)
ro all orders add 10% VAT to total
value of goods including carriage/
packaging

SERVICE
TRADING CO

New ceramicconstruction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.

25 WATT 10/25/50/100/250/300/500/1k/ 2.5 k
ohm 95p. Post 10p.
SO WATT I /5/10/25//50/100/250/500 ilk/ I 5k/
2.5k/5k ohm [135. Post 10p.
100 WATT 1/5/10/25/50/100/250/500/I k/I.5k/2 -5k/
3.5k/5k ohm LI 95. Post 15p.
Black Silver, Skirted knob calibrated in Nos.
1-9. I fin. dia. brass bush. Ideal for above Rheostats,
20p each.

SIEMENS, PLESSEY,
RELAYS MINIATURE RELAYS

Etc.

Col.(I)
Coil ohms
Col. (2)
Working
d.c. volts
Col. 3
Contracts

Col. (4)
Price

HD=
Heavy duty

"Incl. Base

All prices
incl. P. & P.

52
150
185
280
410
600
700
700
700
700
700
700

1,250
2,500
2,400
9,000

15k

2

4-6
6-12
8-12
8-16

10-18
9-18

16-24
16-24
15-35
16-24
6-12

20-30
24-36
36-45
30-48
40-70
85-110

3 4

6M
4 c/o
6M
2 c/o
4 c/o
2c//o
4M 2B
4 c/o
2 c/o HD
6M
I c/o HD
6 c/o
4 c/o
6M
4 c/o
2 c/o
6M

60p
80p
60p
60p
70p.
60p
60p.
80p
70p'Op.
50p
80p.60p.
60p.
50p
50p.
50o

9 VOLT D C. RELAY
3 c/o S amp contacts. 70 ohm coil. 75p. Post Sp.
12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil. 75p. Post Sp.

230 VOLT A.C. 'DIAMOND H'
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
PRICE: 55p, Post Se. (100 lots) [40.
24 volt A.C. 3 c/o 55p. Post 5p.

MINIATURE LATCHING RELAY
Manufactured by Clare -Elliott Ltd. Type F.2 clo per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size {- high, 5' wide, 5' thick. Com-
plete with Sin. leads. New 65p. Post Sp.

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 O.
Post 30p.

230V FAN ASSEMBLY
Continuously rated, special
sealed bearing, removable
aluminium blades. Price 80p.
Post 20p.

"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
LO amps 240V. A.C. Black knob I in.
Fixing hole in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER
Micro Switch. 5 amp cio con-
tacts. M.f.g. bg. Honeywell.
NEW. Twenty for [140. Post
10p (min. 20).

'HONEYWELL' LEVER OPERATED
MICROSWITCH
15 amps 250 volt A.C, c/con-
nets. In maker's carton.
PRICE: 10 for E1.90. Post 15p. ,..^x

INSULATION TESTERS NEW!
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or ,r,
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 616.
1,000V, 1,000 megohms, L34. Post MAI
60p. 500V, 500 megohms, [28. Post
60p.

BALANCE/LEVEL METERS
100-0-100 Micro Amp. Sae 13 -in +
{in. Price only 70p. Post Sp.

AMMETERS NEW! 2} in. Flush
round. Available in D.C. Amps I, 5, 10,
15, 20 or A.C. Amps 5, 10, 15, 20, both
types [1.85. Post 15p. 0-300V A.C.
[2. Post I5P O

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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61-PRE-PAK

Ell-PRE-PAK
,AUDIO BARGAINS,

8 TRACK
ONLY Ell
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.

5W & lOW AMPS
5Worm£1.98

10W ONLY £2.49
incl. P. & P. and VAT

Specification:-
Nominal Volts
Into 3 Ohms
Into 8 Ohms
Into 15 Ohms
Typical Distortion
Freq. response at 3dB
Sensitivity (Typically)
Full power consumption (30 Ohms)
Size

5 Watt

12-I4V
5W
2W
I W

05%
10Hz to 30KHZ

20n3V
650mA

21in Itin

10 Watt

25-30V
IOW
IOW
5W

0.5%
10Hz to 30KHz

2OwV
580mA

24in Iiin

The SW 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

STEREO DECODER

£4.95
incl. P. & P. and VAT

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 Unit is in the form of a small printed circuit, and no further
alignment is 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 360.
Supplied with all necessary instructions.

- di iii is - ti ti
enclose £ for 8 Tracks/

10W Amps.! Decoders (Please
Iinsert quantities and delete those not applicable.)
Name

IAddress

Westcliff-on-Sea, Essex SSO 9DF
Dept. A, 222 224 West Road I

Co. Roan. No.820919 Tel.: Southend (0702) 46344

7/IIN
Amps./

PHOTOELECTRIC KIT
CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual, Infra -Red Photo -
transistor, Latching Relay, 2 Transistors, Diode, Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -
Light Photo-Switch/Counter/Burglar Alarm. etc. (Project No. It which can be
modified for modulated -light operation with a few additional components.

415

PHOTOELECTRIC
111.. .44,.
.Y.SIBLF DE ,4 earl

INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: I Invisible -Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.
CONTENTS: 2 lenses, 2 mirrors, 2 45 -degree wooden blocks. Infra -red filter, pro-
jector lamp holder, screws, nails, brackets, building plans, etc. Price £1.45. Postage
and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p, Air Mail 50p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT
CONTENTS: As above. Twice the range of standard kit. Larger Lenses. Filter,
etc. Price 1240. Postage 15p (U.K.). Commonwealth: Surface 20p. Air Mail 61.15.

BIOFEEDBACK AMPLIFIER KIT
Tunable, General -Purpose, Interference -Rejecting Differential Amplifier for experi-
mental investigation of signals produced by the brain, heart and muscles. When
used with an oscilloscope, or aural indicator, it enables you to inonitor your brain -
waves, learn to relax, meditate, etc.
CONTENTS: All, Capacitors, Resistors, Pots, Semiconductors, IC., Electrodes,
Leads, Chassis, Case, Batteries, Plans and Instructions. Price 14.75 postage and pack.
25p (U.K.). Commonwealth: Surface 30p. Air Mail £1.

ALPHA-BETHA-THETA BRAINWAVE MONITOR KIT
Aural Brainwave Indicator for use with a Biofeedback Amplifier. Converts subsonic
brain frequencies into audible signals for easy recognition.
CONTENTS: Resistors, Pots. Capacitors, Transistors, Diodes, Leads, Chassis, Case,
Earphone, Battery, Plans and Instructions. Price 88.25, postage and pack. 15p (U. K.).
Commonwealth: Surface 25p. Air Mail 75p.

PHOTOELECTRIC KIT

E285
Postage and Pack. 15p (U.K.)

Commonwealth
SURFACE MAIL 25p

AIR MAIL 61.40
Australia, New Zealand,

S. Africa, Canada and U.S.A.
Also Essential Data Circuits

and Plans for Building
10 Advanced Designs

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send S.A.E. for full details. is brief description of all Kits and Projects

A

become
a RADIO -AMATEUR !

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free ! Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
P.O. BOX 156, JERSEY

NAME:

ADDRESS: EB103

BLOCK CAPS please
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TRANNIES
I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX

Phone Harlow 37739
P/P.I0p. Price list S.A.E. (Saturday callers welcome)

ALL PRICES INCLUDE VAT

222." ELECTRONIC DIGITAL CLOCK
(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
74 moles T.T.L. I.C.'s (PE 1111111,IN \ Al I

1-24 25-99 100 1-24 26-99 100
plus plus

8N7400 17p 169 149 01,77450 179 16P 149
8N7401 179 16p 149 8N7451 179 189 14p
8147402 179 16p 149 8N7453 17p 16p 14p
8N7403 179 169 14p 8N7434 17p 16p 149
8117404 17p 189 149 8N7460 17p 189 149
8N7402 179 169 14p 8117470 33p 299 269
8117406 89P 85D 319 8N7472 lap 29P 269
8N7407 399 859 81P 8N7473 419 409 369
8117408 209 199 16p , 8117474 419 409 35P
8N7409 209 199 16P 8N7473 509 489 489
8117410 179 189 149 5N7476 44p 44p 399
8N7411 20p 199 169 5247480 73p 729 849
8N7412 899 349 81p 8N7481 £1.32 £1.27 £1.17
8117413 329 299 249 8N7482 969 949 88p
13117416 489 449 409 SN7483 21.21 £1.17 £1.07
ON 7417 489 449 409 8117484 £1.10 £1.05 989
8117420 179 169 149 14917483 13.913 2345 23.65
8117422 569 539 489 0N7486 369 34p 309
8147423 569 539 489 8547489 £5.50 £5.00 14.75
0N7425 659 639 489 8N7490 849 579 489
8117427 619 469 429 8117491 21.10 £1.05 /1.00
8117428 77p 729 659 8N7492 74p 709 64p
8117430 179 169 149 8N7493 749 709 649
11067432 409 369 309 SN7494 860 82p 759
13117433 949 839 76p 8247495 859 829 759
8N7437 709 829 689 8117496 969 939 969
13117438 719 689 82p 8N74100 £1.85 21.70 2146
8N7440 179 169 14D 8N74104 21.07 2144 94p
8147441 739 719 869 8N74103 21.07 £1.04 94D
8N7442 79p 719 859 81174107 44p 429 389
8117443 2143 1147 31.27 8N74110 619 689 619
9N7444 11.43 21.37 2147 81174111 21.37 £1.27 21.15
8N7443 2148 2127 1124 6N74118 21.10 £1.06 969
8N7446 £1.10 21.08 949 8N74119 2148 21.37 £1.67
5N7447 21.10 989 8159 8N74121 44p 419 369
0117448 2140 21.07 979 65474121 2144 11.43 1143

,11101111.4

1-24 25-99 100

8N74123 2340 12.97 up!7u2s

8N74141 979 729 689
8N74143 2145 11.54 11.48
8N74130 18.30 2247 22.78
8.8174151 1140 £1.06 999
8N74153 2142 2141 £1.16
11117414 1246 8141 81.82
9N74155 2144 £1.41 2141
8N74126 8144 £1.41 8141
58774157 22.10 21.98 21.78 r

SN74160 22.00 8181 21.77
81474161 22.00 2147 81.77
SN74162 24.40 1440 24.00
01174163 24.40 24.20 24.00
08774164 2242 £2.88 £2.25
8117416.3 2240 22.42 £2-28

8SNN774411764" 1213:5525 f£23:4527 £223:3329

81174173 11.76 2145 £1.56
58175176 22.75 £2.134 2242
81174177 12.75 2244 2242
8N74180 22.20 21.76 2142
5N74181 15.95 £6.60 26.26
8N74182 12.20 21.98 21430
01174184 28.86 23.85 18.48
5N74190 2246 £2.10 8128
85474191 22.10 22.05 12.911
61174192 82.10 12.10 £2.06
01174193 8240 2148 2148
01174194 8248 22.90 22.78
85474195 12.20 £2.10 2148
01174196 21.98 £1.97 2144
68774197 £1.98 51.97 £1.84
88174198 4640 35.32 2540
81174199 2640 £5.50 £5.30

Linear Integrated Circuits

Electrolytic
Capacitors
general purpose

4 VOLT 2,20010 25p
7/.41, 7p 4,700µF 39D

100A41 7p 10,000AF 849
220µF 7p 16 VOLT
330µF 7p 130F 7p

1.000µ1 139 33µF 7p
4.700µF 299 68µF 7p

6.8 VOLT /30µF 89
33µF 7p 220µF 9P
6841 7p 680µF 179

120µy 7p 1,900/AF 199
470µF lip 1,300µF 289
1780µF 149 2,200i./F 36P

1,0001.41' 18p 3,300µF 88p
1.300µP 20p 6,800µF118p
2,220µF 229 26 VOLT
3,300µF 27p 10µF 7p
6,800µF 39p 22µF

I5,000µF 63p 47µF 7p
10,000µF'49p 100µI OP

10 VOLT 15OµF 89
22µ1. 7P 220µF 10P
47µF 7p 470µF 149

100µF 7p 680µF 20p
220µF 8p 1.1100µF 22P
330µF 10P 2,200µF 409
470µF 109 3.3000' 489

1,000µF 149 4.700µF 08P
1,500µF 209

MISC.

40 VOLT Clips
61.28µAFF 7799 '."
33µ1, 7p
4701 7p,

100µF 7plag/ 1094
200,31 lip
4701,1 19p1
6800' 88p

1,000141' 269'
23:320000mq 4684p9,Bpapt3tery Clips

68 VOLT PP9
61:

IµF 7p
2.2µ1 7p ___
4.70' 7p
61080,.

22µF
7 PIM Holders
7,, Chassis mounting

41
79

68µF lop 20nmi No. 3210 7p

100µF lip 1.231. Single 79
150µF

49
1.25in Double OP

200µF 11991
330µ1 22p -
470µF 279

1 .500µF 464599 ' CoPacn9neectli5ngx Wire1

Mixed 20p

59

Hest Sink.
TO5
TO18
T066
TO3

MULLARD POLYESTERSTransformers 12pMULLARD POLYESTER CAPACITORS C280 SERIES
Pointer Knobs

Primary 210-240 volt Price 23011 P.C.rnounting:0-01µF,11013µF.0-22µF,30.0.3401,0.047p.F.0.0681.4F,4p.0.1µF,41p.
Sec. Amps Type inclusive 0.15µ1,0.22µF, 51p. 0.33µF, 7p. 0.47µF, Ofp. 0.68µF, 129. 1.041,149. 1.3µF, 88p. 22µF.157p,

AC107 113p 0035 4694 , or.
AC126 14p 0C36 45P 4.,. 500mA MTH 1 4142 MULLARD POLYESTER CAPACITORS C296 SERIES
AC127 14p 0C44 10p 12V IA MT213 2146 400V, 0.001µF, 0.0013µF, 0.0022µF, 0.0033µF, 00047µF, 2}p. 0.0068µF, 0.01µF, 0.015µF,,
AC128 14p 0C45 /op I 24V 230mA MT11ICS £1.12 0.022µF, 0033µF, 3Ip. 0.047µF, 0.068µF, 0.IµF, 40. 0.15µF.60. 0.220,, Sip. (1.33µP,

39p
301 DIL 609 307 8 PIN DIL 86P 7410 T099 419
301 TO99 55p 308 T099 £045 7470 DIL 48p
301 8 PIN DIL 469 308A TO99 2.6.40 748c DIL 899
301A DIL 69p 709c DIL 84 748c T099 419
301A T099 699 709c T099 31P 1437 DIL £1.27
301A 8 PIN DIL 669 723c DIL 889 1458 T099 £1.27
307 DIL 89p 723c TO99 84 3046 DIL 849
307 TO99 69p 7410 8 PIN DIL 38p 7.103 DIL £1.27-- _

Transistors
Diodes

AC176 16p 0071 pp 24V 500mA MT2I3CT 41.25 129. 0.471,4P, 149.
AC187 14p 0083 14D I2V 2A MT7IAT 21.89 160V: 0.01µF, 0-015µF, 0.22µF, 0.033µF, 0.047µF, 0068µF, 8p. 0.1µF 110. 11-15µF, - - -
AC188 14p TIP41A 8694 2454

.
I', MT7I si..gp 40. 0.'22µF, flip. 0.3341.64P. 0.47µF.132p.0-68µF. 12p. 10µF, 149.

AD149 46p T1142A 969 302 IA MT79 £2.01
MN VOLUME CONTROLS MINITRON DIGITAL

DEN Connectors

AD161 319 2N2926 LOp r \, 2-% MT3
AD162 ON. I I MT103 2244 Potentiometers

. 2,say Loudspeaker
type

319 2N3053 269 '.?
INDICATOR TYPE 3015F

AF116 14p 2N3054 589 "°. '2 A MT104 2345 Carbon track 500 II to 2.2M 11 Reads 0-9 and decimal, Plug 139MTP26(Data Sheet on request i socket lip
AF117 149 2N3022 629 nON, 4A MT1136AT 88.00 Log or Linear

tiON I IAL102 889 2N3702 129 £2.81 Single 139. Dual gang (stereo) 44p
60A 2A MT177 13.98 Single type with D.P. switch 189 extra.

BC108
11C109 10p
BCI69 lip

OP 2113819
40636 76p

Diodes

2194
our latest price list.
Many other types stocked in

i. LOW COST SWITCH- ES --
Slide Switches

11C107 OP 2N370433P
BC182 12p

Op

IN914 op Low Cost Panel SPOT
10pBC183 129 1N41413 6p TDoPgDglie SwitchesBCI84 12p SPOTBC212 12p 0A90 gp Meters 16p

BC214 12p 0A91
Op ( I f" scale) DPDT 229

BD131 (18p Thin is only a -
FID13 90p snialleelection, 11134 0.500 Ma £1,90, CARBON SKELETON PRESETS
MP8111 3594 many ,.: small high quality.type (linear only/.other M35 0 toll) Ma

'21.'

ONLY 2140
16 DIL Socket
Driven by 7447 980

RECTIFIERS
P.I.V.

50
1 AMP
IN4001 (lip Pl.1.340A0M1P131/

100 1544002 49 PL4002 99
200 IN4003 59 PL4003 109
400 IN4004 Gip PL4004 10p

's'i",'?, Ihl,410'g 111:
PL4005 13P
PL4006 5p

10,,n I114007 10p PL4007 20p

MP8112 4094 types stocked
Iv 0A-111 v.7.altte, 100.5 '15eigp 'eha'c"h' .

ZENER DIODES
0C28 45p prices.

.

at competitive M36 0 to 10 Ma
, 3136 0 to 100 Ma 21.90.2,5 watt 89 each

- - 3-1' w33a-t136'..8-200V.
1.09p9 each.

MP8113 429, 400inn 11E788 range
6imarix THYRISTORS

!tin X Sin 289 28P
289 PIV

I Amp 28 26 41
50 100 200 300 400

44 55AMTRON KITS 21in x 3Iin 19p

We are now stockists of Arntron High Quality Ho, 3iin x 31111 28, 3 Amps 44 50 60 - 66

UK45 Intermittent Warning Lights 25.00 3116 x 516 889 329 ' , Amps - 96 1.01 - 1.24

UK220 Signal Injector -£0.,7 Sin x 17in (plain) 94p
" " Vero Pins (bag of 36), 22p 'RESISTORS

1.TH515 MW Radio Receiver 27.86 Vero cutter, 50p; Pin insertion Tools (0.1 and 1 watt 2% carbon 19 each
1p

UK525 VHF Tuner 120/160 MHz £12.401012 matrix) at 619. 1 watt 10% carbon
1 watt 108' carbon ti

each
p each

VIC875 Capacitive Discharge Electronic Ignition for Range 10 ohms to 4.7 meg.
Internal Combustion Engine 11451 MINIATURE NEON LAMPS 1 watt mio 2% 8p each

Post and Parking 25p 240A or 110A I -4 5p, 5 phi. 41p each. Range 10-1 meg ohms

VEROBOARD 0'13
Matrix

'3.way plug 149

.4."
lip

3.way plug 16p
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Sinclair Project 60
New performance
standards
...new safety
margins

Such are the results of using aPZ8 Mk.3 to drive two Z.50 Mk.2 power amplifiers. Developed
from the original Z.50. the Mk.2 has improved thermal stability, better regulated D.C.
limiting to ensure more symmetrical output voltage swing with still less distortion at lower
outputs and automatic transient overload protection. The PZ.8 Mk.3 is the most advanced
power supply unit ever to be made at a reasonable price. It cannot be damaged by direct
shorting. nor will it fail through overloading, because of an ingenious re-entrant current
limiting principle used usually only in expensive laboratory equipment. Because output
voltage is variable. 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 units can be operated from a smaller mains transformer. Together, the
Z.50 Mk.2 and PZ8 Mk.3 provide new standards of performance and reliability and these
modules are compatible with earlier types in the Project 60 range.

Z.50 Mk.2 SPECIFICATIONS
Input impedance 100 KO
Input (for 30w into 80) 400mV
Signal to noise ratio, referred to full
o/p at 30v HT 80dB or better
Distortion 0.02% up to 20W at 80.
See published curve
Frequency response 10Hz to more
than 200 KHz 1dB
Max. supply voltage 45v (40 to 80
speakers) (50v 150 speakers only)

Other power supplies

Min. supply voltage 9v
Load impedance - minimum: 40 at
45v HT
Load impedance - maximum: safe on
open circuit

£5.48
PZ.8 Mk.3 SPECIFICATIONS
Nominal working output 45V.
Adjustable between 20 & 50V

£7.98 y9A,, T.

Mains Transformer £5.98 v Arr. 59p

In addition to the remarkable Sinclair PZ.8 Mk.III
as described, there are two other power units
available, which should be chosen according to
their types in order to buy to best advantage. All
are for operation from A.C. mains 240V.

PZ.5 30 volt. unstabilised £4.98
V.A.T 49p

PZ.6 35 volt, stabilised (Not suitable for Super
IC.12). £7.98

VA T 79p

Guarantee
If. within 3 months of purchasing any product direct from
Sinclair Radionics Ltd., you are dissatisfied with it, your
money will be refunded at once. Many Sinclair appointed
Stockists also offer this same guarantee in co-operation with
Sinclair Radionics Ltd.

Each Protect 60 module is tested before leaving our factory
and guaranteed to work perfectly. Should any defect arise in
normal use, we will service it at once and without any charge
to you. A small charge may be made in those cases where
damage arises through miss -use. No charge is made for
postage by surface mail. Air Mail charged at cost.

SINCLAIR RADIONICS LTD.. LONDON RD.. ST. IVES, HUNTINGDO

Z.50
Mk 2

Typical Project 60. applications
System The Units to use together with Units cost
Simple battery Z.50 Crystal P.U., 12V battery £5.48
record player volume control. etc. + V.A.T. 54p

Mains powered record Z.50, PZ.5 Crystal or ceramic P.U. £10.46
player volume control, etc. + V.A.T. £1 04

12W. RMS continuous 2 x 2.50, Stereo Crystal. ceramic or mag. £25.92
sine wave stereo amp. for 60; PZ.5 P.U., F.M. Tuner, etc. + V.A.T.
average needs £2.59

25W. RMS continuous 2 x 2.50, Stereo High quality ceramic or £28.92
sine wave stereo amp. 60; PZ.6 magnetic P.U., F.M. + V.A.T.
using low efficiency (high
performance) speakers

Tuner, Tape Deck, etc. £2.99

80W. (3 ohms) RMS
continuous sine wave de

2 x Z.50 Mk.2,
Stereo 60; PZ.8

As above £34.90
+ V.A.T.

luxe stereo amplifier. (60W. Mk.3 transformer £3.49

RMS into 8 ohms)

Indoor P.A. Z.50 Mk.2, PZ.8 Mic., guitar, speakers, £19.44
Mk.3 transformer etc., controls + V.A.T.f1. 94

A.F.U. (£5.98 + VAT. 59p) may be added as required.

Telex: 32250 Reg No. 699483 England

910 Practical Electronics October 1973



the world's most advanced high fidelity modules

0.16 high fidelity
loudspeaker
The 0 16 employs original 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 special all-over cellular 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 is used with internal baffle, and special high
flux driver
Loading: Up to 14 watts HMS, into 8 ohms
Frequency response: From 60 to 16.000 Hz
Size and styling: 248 mm square x 120 mm deep
(91" x 43") with neat pedestal base.

£7.70 -0/.A.T.
77p

sminciwir-rm

410.446 *0
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 is by press buttons, with
accurate equalisation on all input channels. The unit is easy to mount.
SPECIFICATIONS-Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A. curve
±1 dB: 20 to 25.000Hz. Ceramic p.u.- up to 3mV: Aux- up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE +12 to -12dB at 10KHz:
BASS +12 to -12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size:
66 x 40 x 207mm.

£9.98 99pBuilt. tested and guaranteed.

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 variable, with 12dB/octave cut in
the rejection band. Two stages of filtering - rumble (high pass) and
scratch (low pass). Amplitude and phase distortion are negligible.
Supply voltage needed -15-35V. H.F. cut-off (-3dB) 28KHz to 5KHz:
L.F. ( - 3dR1 25Hz to 100Hz For Project 60 or any good stereo system.

Breit. tested and guaranteed

£5.98
±V.A.T. 59p

Super I .12c Integrated circuit
high fidelity amplifier

Having introduced Integrated Circuits to hi-fi
constructors with the IC.10. which was the first
time an IC had ever been made available for such
purposes, we followed it with an even more
efficient version. the Super IC.12. This needs
very few external resistors and capacitors to
make an exceedingly efficient high fidelity
amplifier for pick-up. F.M. radio or small P.A.
set up etc. The free 40 page manual supplied
details many other applications which this
remarkable IC make possible. The Super IC.1?
is the equivalent of a 22 transistor circuit

contained within a 16 lead DI L package. and the
finned heat sink is sufficient for all likely require-
ments. The Super IC.12 is also compatible with
those Prolect 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS
Output power: 6 watts RMS continuous (12
watts peak) 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
(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: 22 x45x28mm
including pins and heat sink.
Manual available separately 1 5p post free

With FREE printed circuit
board and 40 page manual.

£2.98ost 29p

Project 605
Sinclair
PP3lect605
AinPlifier

the
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 is absolutely complete down to
the last piece of wire cut to length. Whilst not as
powerful as assemblies using Z.50 power
amplifiers, we know from experience that there
are many for whom the specifications of
Project 605 are ideal, particularly in relation to
the environment in which it is required to be used.
In Project 605 you have everything necessary to
build a versatile Project 60 thirty watt high
fidelity amplifier system suitable for all domestic
requirements. The convenient pack includes two
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. Building 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
follow instructions manual.

£29.95 V.A.T. £2.99
Post free

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

ALL PRICES QUOTED IN THIS ADVERTISEMENT ARE THE RECOMMENDED RETAIL PRICES.
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CRESCENT
II & 40 MATES ROAD, LONDON N11611 888 3206

"CRESCENT" BUBBLE LIGHT
SHOW

A new and
exciting
feature for
the pro-

fessional ding jockey or to give
the private party an electric
atmosphere. a projected kaleiihx.
wane of coinur makes the music
ycu produce more interesting
and will appeal to the visual as
well as the audio senses.
This budget system compares
very favourably with the more
sophisticated and notch higher
prxed models.
Specification- Projector; 150%',
convection cooled, at 31ift the
Projected image = Ifift Motor:
1 rev per 2 min. Liquid Wheel:
Oin diameter multicolour.
The Motor is fitted to the
Projector and can only be
purchased as a single unit. The
Liquid Wheel, however, is our
very popular standard model &
may he purchased separately. A
bargain -Projector with Motor
Sealy for instant use, £15; win Li-
quid Wheel, 15=120 + 75p carr.

TRI-VOLT BATTERY
ELIMINATOR

Enables you to work
your Transistor
Radio. Amplifier or
Cassette, etc., front

the a. c. maims through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require. 6, 7 or 9 volt. This
means all your transistor power
pack applications can be handled
by this one unit. Approx. size
21in !yin 31in. Our Price
1245 plus 10p P. & P. Saute
model suitably wired for the
Philips Cassette 23 plus 10p P. & P.

MAIL ORDER
DEPT.
Noll

MAZES RD.
LONDON

N22
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL EDMONTON N.9 803 1685
DIGITAL CLOCK KIT

24.hr. Nixie dig. clock kit.
We supply: a complete wet
soeftcotonipone.enyts: taocongiolletew

instructions; printed circuits made to
make construction as simple as possible;
a cabinet and front panel to give a
professional finish. All for the price of
the components. 1E2.50 + 50p P. & P.
Please send S.A.E. if you require more
information.

From lst April, 1878, will 70I1
Please include on your Total (Goods
pins Postage and Peeking) Value
Added Tax at the Standard Stated
Rate.

TRI-VOLT CAR SUPPLY
Enables you to work your Transistor Radio, Amplifier
or Cassette, etc. from the 12 volt car supply. Positive or
negative earth. Approx. size = din. x 3/in. x I lin.
This converter supplies 6. 7; or 9 volts and Is transistor
regulated. A real money saving device for 1S50 plus
10p P. & P.

MINI LOUDSPEAKERS
21in 90 ohni, 50p: 21in 40 oho,
50p. Please include 5p P. & I'. on
each L.S.

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete with
standard storage case): C60 Up, COO 88p, C120 489 plus
5p P. & P.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Bass -Middle -Treble.
Each channel has its own sensitivity
,ontrol. Just connect the input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 250Y up to
500W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (A II guaranteed)
E18.50 Plus 39p P. & P.

If you require moor i nformation please send S.A.E.

STEREO/MONO
HEADPHONE

VOLUME
CONTROL HOE
Plug stereo
phones into this
control box and you t hen
incorporate a right and
left hand volume control
and a stereolmonoatvitch.
Complete with stereo
jack plug and 2rn cable. A
bargain at EL P. & P.1.0p

"CRESCENT
BEAT BEITE"
SINGLE
CHANNEL
SOUND TO
LIGHT UNIT
This fantastic
little box

approx. 4' x x 2;' when
connected to the output of a
sound source from 1 to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive level
control the unit ie fused and can-
not harm your amplifier.
A Bargain at 27.50 plus 10p.

200/2509 MAINS RELAY
Heavy uty contexts. 2,5000
coll. All ew andu nosed D.P.D.T.
mains r lays soy + V.A.T. Carr.
Free. Special
quantity price:
240 per 100 relays.

"CRESCENT" 100 WATT R.M.S. ALL PURPOSE AMPLIFIER
U.BUILD.IT

We supply the three modules for you to build this Disco-
Group-P.A. amplifier into the cabinet of your choice.
* THE POWER AMP MODULE TPIOOW
170W r.m.s. sq. wave 300W instantaneous peak into 8 ohm
(60W Into 16 ohm). /14.28, carr. 45p.
* THE PRE -AMP MODULE
Four control pre -amp, Vol., Bass, Treble, Middle controls.
Designed to drive most amplifiers using F.E.T. first stage.
DSC carr. 25p.
* THE POWER SUPPLY MODULE P0100

is supplied complete with the mains
transformer. 1988, carr. 50p. Com-
plete fixing instructions are supplied
and no technical knowledge is re
quired to connect the three ready
wired modules.
A fantastic bargain. If you purchase
all three modules. 1126. car, 75p.
Send S.A.E. for further details on
this or our ready built amplifiers.TWO WAY STEREO

ADAPTOR
Stereo Jack plug to two
stereo free sockets, com-
plete with 110mm cable.
For connecting two stereo
inputs into one.

A bargain at 65p. plus
5p P. & P.

LOW VOLTAGE
AMPLIFIER

5 transistor amplifier complete
with volume control, is suitable
for 9V 'd.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input this ampli-
fier will work as a record
player, baby alarm, etc.,
amplifier.

EMI LOUDSPEAKER 450
IOW 13in x Bin ± two 2.2{in
tweeters and cross -over. All wired
and ready for use. This ever -
popular 450 in 3-8-15 ohm imp.
£3.75 plus 38p P. & P. each.

7in x 4in LOUDSPEAKER
A top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.M.I. fora well-
known hi -fl set
maker. Size: 7in x

4in. Impedance: 8 ohms. Flux:
38,000. Max. Free range: 90141 to
12kHz. Power handling: 5W.
Unbeatable. Price: 11140. Free
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, 890 4AE.

Tel 021-744 6791

L
or see for yourself 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.

KEEP WARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can put in 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.

Clip the coupon, and we'll tell you more.

To Autocon Manufacturing Co.
Spring House, 10, Spring Place, London, NW5, 3BH
Please send your brochure telling me all about Amkit.
Name
Address

PE2 (AMC
J
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BRAND NEW SEMICONDUCTORS AND COMPONENTS GUARANTEED
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

TRANSISTORS
213301 0.15
213302 815
20303 0-25
213306 0.80
20309 040
213345B 045
20371 0.15
20374 0.15
2N174 1.40
211404 043
2N456 0.76
2N456A 0.75
224457A 0.80
2N491 8435
214696 1.18
2N697 141
2N698 046
211699 042
224706 0.18
2N706A 0.18
214708 048
2/1709 048
214711 040
214718 041
2N718A 0.49
214720 040
214721 045
214914 042
211916 0.41
211918 1.60
214929 0.14
2N1330 0.48
2N1090 043
2141091 044
2141131 289
2N1132 043
2N1302 0.16
2N1303 0.16
2241304 040
2N1305 0.20
2N1300 042
2N1307 042
2N1308 045
2N1309 045
2241483 0-90
2141507 0.24
2/11613 0.88
2141631 0415
2141637 0.88
2141638 042
2211701 140
2111702 2.10
2241711 0.45
2111893 0.81
2N2102 0.80

0.70
2142148 044
2142192 0.40
2N2192A 141
2142193 0.40
2N2193A 0.61
2142194 0.78
2N2194A 0.80
2212195 0.87
2N2195A 0.18
21422I82 0.88
2142219 047
2N2219A 0.86
2142220 0.46
2142221 0.41
2N2221A 0.83
2N2222 0.60
21422222 041
2142368 0.81
2/42369 047
21423692 041
2142646 0.77
2242647 140
2142711 040
2N2712 0.1.2
2N2713 0.17
2N2714 0.18
2/12904 046
2N2904A 0.70
2N2905 0.71
2N29054 0.88
2N2906 0.66
2N2906A 0.70
2142907 0.79
2142907.4 0-88
2142923 0.12
2142924 0-14
2142925 0.17
2N2926

Green 042
Yellow 0.10
Orange 0.10

2113053 0.82
2143054 0-86
2143053 0.75
2113390 0-26
2/43391 048
2113391A 0-29
2N3392 0-13
2N3393 0.12
2143394 0.17 40050
2143402 0.18 40231
2N3403 0.19 40309
2N3404 0.24 40310
2N3405 0.27 40313

40316 040 BC125 815 I B0120 1.05 B8Y26 820

2N3414 0.10
40318 042 BCI26 0.20 REIN 3:33 1,0,:z227, g..1240360 0.46 BC132 0.80

2143413 010 40381 0.43 BC134 0.11 BDY61 1.25 108Y38 0-20
2/43416 0.15 40362 045 BC135 0.11 BDY62 1.00 B8Y39 830
2143417 0-21 40363 0-61 11C136 0.15 BF115 0.23 118051 0 25
2N3570 1.26 40389 0.46 BC137 0.15 BF117

g:N, D.88Z5,,2:, 0.8622N3571 1.12 40394 046 BC138 0.24 BF119
2N3572 0.97 40393 0.65 BC140 0.34 BF121 0-28 1.1231(34 040
2N3702 0.11 40406 0.44 BC141 0.39 BF123 0.27 B8030 0.79
2N3703 0.10 40407 043 BC142 0.24

BF153BF23

118165 0-15
2N3704 814 90408 040 BC143 0.21 BF152
2243703 0.10 40409 0.520..13 1,381 779, 001

BC144 0-24
2N3700 0.09 40410 043 BC145 0.21 1313151 g:Lta3 0111B 97 A 3::
2143707 0-13 40411 2-25 BC147 042
2N3708 0.07 40414 345 BC148 04.2 !EDI:a 3-.2v3 01174311 365
2N3709 0.09 40467A 049 BC149 0-12 Bt.
2N3710 012 40468A 0.44 BC152 048 B1126631 042 GET 114 040

B11136
0.20

".1412 gr52N3711 049 40600 0.69 BCI54 0.18
2143712 0-96 40601 0.67 11C157 0.14
2143713 1.95 40602 046 BCI58 048 BFF17367 0.81 GET33.1 040
2N3714 229 40603 048 14C159 0.14

BF177
9.94.

u.tI:38',, :::g
2N3715 143 40604 856 BC160 0.87

0.11 111178 045 GET883 0.20
2143773 Z96
2143716 200 40636 110 BCI67B

40673 0.70 BCI68B 0.13 BF179 0-43 11ET887 0.20
B.1180 0450.11

2N3779 215 AC107 045 BC168C
0.13 11/181 0-32

TIP29A

2N3790 4.21
AC113 0.16 BC169B

0.11 B1182 0.40
,TIP30A

2143794 246
AC113 0.16

0.18 1319184 0.17 TIP33A
0.11 111183 040 11:11.9P3'212

2113791 246
AACci12171 8.10, I

2143792 2430 AC126 9.92 BC172 0.11 131185 0.17 T1134A
2143794 0.10 AC127 820 BC182 0.10 B1194

0.1704
11:1111:363At

13(2183
042 BF195

045 TIP4IA
2243819 042 040 BCI82L
2143820 0.47

AC128
040 0-09 81196

0.15 TIP42A2143823 142
ACI4IK

025 BC183L
0-15 T1P29332N3824 1413

ACI42K
0.14 BC184

0.09 BF197
0.11 131198

0.18 TIP30332N3826 048
AC151V

0.17 BC184L
0.40 ME04012143854 0.18

AC152V
AC153 0.22 BC186

I:155 2:°°,

0.11

044 31E0402BC1072N9854A 019 AC153K 0.26 BC207 0.12 1302252 Z19 30E04042N3855 0.19 AC154 0.20
2143855.A 0.20 AC176 0.18 11C208 0.11 131237 0.22 14E0411

2143656 049 AC187K 0.20 BC212L
BC212K 0.10 131238 00-4226 m3111441;23

21438562 040 AC188K 0-26 BC2I4L
0.181 113324434

043 14E1120
2N38513 0.17
2N3858A 0.19 ACY17 0.85 BC237 0.09 11/246 004498 mMEE44000021

2N3859 0.16 ACY18 0.24 BC238 0-09 81247

2N3859A 0.19 ACY19 047 BC239 0.09B1234 0.16 51144003O9
B12233 0.17 51E41012N3860 0.80 ACY20 04.2 BC251 0.20 B1257 347 512N3866 1.69 ACY21 026 BC253 0.23 BE258 0.53

E102
ME4103

2143877 045 ACY22 0.16 BC257 049 B1259 045 31E41042N3877A 046 ACY28 0-20 BC258 0.09 131270 045 ME6101
2N3900 040 ACY30 042 BC259 0.13 BF272 043 31E6102
2N3900A 041 ACY39 0.66 BC261 820 BF273 045 51E8002
2N3901 042 ACY40 0.17 13(2262 018 B1274 0-28 51E8003
2N3903 0.24 ACY41 0.17 BC203 048 110457 048 51J400
2N3904 047 ACY44 0.81
2213905 044 AD1313V 046 8C300 049 131438 045 31.1420

2N3906 047 A0140 00:5055 BileC3300.21 044 131821A 2.80 312421
0.92 MJ430

2N4036 046 AD142 047 131828

B
0.27 MJ440

2114037 0.40 AD143 046 11(2303 0.54
B11:9896111 0.28 MJ480

2/44058 0-16 AD149V 0.66 BC307 0.10 BFW 1 0 0.61 513481
2134059 049 AD150 0938

041 AD181 ,,,, 8C3072 0.10 81W11 0.81 513490
2N4060 0. - BC308 0.09 BFX13 823 31,1491
2N4061 0.11 AD162 045
2N4062 011 AD161 1 11(230820.09 131X'29 040 514802

1052N4302 045 ADM 5. BC308B 049 BFX30 045 302901

2N4303 0.47 A 1109R 0.40 Mg99A 0.10 13131.37
0.10 BFX44 043 MJ1800

0-80 3121001

2N4916 0-20 AF114 0.96
AF115 024 BC309B 0.10 BFX 63 248 5122500

2114917 0.17 9.25 8(2327 0-24 BFX68 046 9132501
2144918 0.78 AF116 BC328 0.22 BFX84 0.24 51.12953 100
2N4919 0.84 AF117 0.20 BC337 0.19 131X83 0.29 MJ3000 247
2134920 0.99 AF118 0.50 BC338 0.19 BFX86 044 103001 270
2144921 0.78 AF12I 022 BCY30 0.48 BFX87 0-28 8133701 893
2N4922 0.84 AF124 024 BCY31 041 BFX88 0.25 MJ4502 444
2144923 0.83 AF125 040 BC032 1.15 BFX89 0.45 MJE340 0.47
2145172 AF126 0.19 BCY33 0.84 B1Y10 0.85 MJE370 0.78
2115174 AFI27 040 BCY34 045 BFY11 0-46 MJE371 880
2/45175 A1139 048 BCY38 048 BFY17 0-90 MJE520 049

AF170 0452/15176 BCY39 145 B/Y18 043 MJE321 0.78
2N6190 AF172 . 045 BCY40 0.81 BFYI9 046 MJE1092 1.93

AF178 0-552N3I91 BCY42 0.15 BFY20 0.60 MJE1102 1.57
AF179 0452245192 BCY43 0.15 BFY29 0.40 MJE2801 1.19

2N3193 AF180 040 scy58 041 BFY37 040 MJE2901 146
2143194 A1186 040 BCY59 042 BFY41 0.48 113E2953 1.66
2N5195 AF200 835 BCY70 0-17 BFY43 0.65 MJE3055 0.88
2115245 AF239 0.41 BCY71 042 BFY50 042 11601613 048
2N5457 AF240 0.72 BCY72 0.13 10FY51 0.15 11141711 0.49
2115458 A1279 044 BCY87 8.47 10FY52 040 6091712 044
2N5459 AF280 0.64 BCY88 2.40 BFY53 0.16 MM2712 0134
3NI28 AFY49 0.74 BCY89 0.97 BFY36 0.84 MP/102 825
311138 AF211 045 BCZIO 0.35 B10Y64 0.41 MP8111 0-22
370139 AL102 0.73 BCZI I 850 BFY76 042 1418112 0-40
3N140 AL103 0.70 BD115 0.75 BFY77 0.24 MP8113 047
3N141 A9Y26 040 BD116 040 1311278 0.86 MPSA05 045
3N142 A8Y27 0.86 130131 0.75 2FY90 0.60 31P8A06 0.20
3NI43 A8Y28 0-28 BD123 0.82 BRY39 048 MPSA12 0-40
314152 A8Y29 0.30 1113124 0-67 BSX19 048 MP8A14 044
314153 A8Y30 040 BD130 047 BSX20 0.14 MP8A33 0-30

ABYSS 885 BD131 0.40 B8X2I 0-20 MP8A56 0483N154
3N159 BC107 0.10 133132 040 B8X26 049 MP8A63 045
314187 BC108 0.10 BD135 0.43 /38X27 0.84 MPSA66 0493
3N200 BC109 0-10 BD136 0.49 B8 X28 0-25 MPSUOI 0-44
311201 BC113 0.13 BD137 0.55 B8X29 0.47 MPSUO3 0.48

BCII4 0.12 B0138 0-68 BSX60 044
BC115 815 BD139 0.71 B8X61 0.42
BC116 0.15 BD140 0.88 B8X76 0.15

878 BC116A 0.18 BDY10 1.25 118X77 0.20
041 BC1I7 041 BDY11 1.60 ASX78 025
0.80 BC118 0.11 1313017 1.60 B8W70 048
040 BC119 047 111)018 1.76 118024 0.20
042 BC121 0-28 RDY19 147 118025 0.16

Poet and Packing 18p per order. Europe 23p. Commonwealth (Air) 115p (MIN.). Matching charg, (mt);
transistors only) 15p extra per pair. Prices subject to stuck availability.

0.12
0-22
046
042
042
0.96
144
1.01
1.10
146
0.43
0.49
0-46
0.49
0.78
1.65
1.42
0.92
0.81
0.58
0.75
042
0.81
0.84
1.17
145
2.49
145

0.49
048
862
0.74
1.01
1.51
2.90
270
0-79
0.010
0.98
040
0.18
040
013
047
0.18
0.14
045
0-09
0-11
0.14
040
0-11
0-10
0.11
044
046
0.17
0-16
0-78
0.86
048
0.75
0.71
0.70
0.85
0-94
1.10
4:12
2.65
244
148
292
8.86

RETURN
OF

POST

SERVICE

TTL LOGIC I.C.'s
8147400 289 8247430
8N7401 389 8147432
8117402 28p 8/47437
8/17407 569 8147440
8N7410 28p 6N7441
8147411 22p 8N7442
8137413 48p 8147443
8N7420 20p 8N7444
8147421 229 8117445
8N7422 48p 8/47446
8117423 529 8N7447
8117423 489 8147450
8/47426 829 8147431
8/17427 480 8/47452
5117428 50p 8N7454
We also stock the 11111191 al numbers
81174100 2.50 81174153
8N74107 0-48 81174134
87074118 1.00 8N74135
8N74119 1.92 81474137
81474121 0.60 51474160
8N74122 145 81174161
81174123 145 81174164
87074141 0-90 8N74105
81474143 140 82974107
81174150 845 81474174
07074131 1:10 9N74173

28p 8/17472
489 8147473
529 8N7474
209 8N7475
75p 8707478
79p 5117481

21.04 8147483
11.04 8N7404
41.85 8N7485
22.00 8707490
4180 8707491

209 8N7493
200 8N7494
209 8117493
289 8147498

as follows:
1.53
2.00
1.55
140
2-60
2.60
226
4.00
645
2.00
1.35

82474170
8N741811
82474181
8N74190
82474191
81474192
8N74173
8N74106
SN74198
91274199

409
579
48p
96p
649

1145
11 00

959
11.90
21 00
11 60
41 00

85p
SOP

11.00

1.50
1.55
7.00
1.95
1.95
1.90
1.90
1.60
440
4.00

BRIDGE RECTIFIERS
PIV 30 100 100 400 non
1 A 24p 260 35p 35p 40p
2A 829 37p 41p 46p 529
4A 809 70p 759 859 95p
6A 62p 75p 809 /1.10 11.25

ZENER DIODES
400MW-11ZY88 and IN SERIES. 159.
1 watt -IN, IZM and IS SERIES, 229. 15 watt -II. SERIES, 259.
10 watt -ZS SERIES, 40p. 20 watt -137. 93 SERIES, 629.

NE555 TIMER LC. 904.
NE580 PHASE LOCKED LOOP. £4.48.
SCORPIO IGNITION K IT for improved 'performance £10 -r
50p P. & P.

DIODES AND RECTIFIERS
1213171 (1.3A 309%) 84 I703402 (3A 1101, ) 203
1113172 (1.5.4 1009c) 9p 1705404 135. 4009%) 22p
1144317 (1-3.4 200pv) lOp CL7003 (3.A 6009c) 25p
1243173 (1-3A 4009v) lip CL7006 (3.4 800pv) 27p
1133176 (1.52 6009%) 129 C1.7007 (3A 10001%1 309
IN3177 (1.34 800pv) 159 CL1002 (10.4 1009%1 35p
PL4007 (1.3.1 10009%) 209 CL1003 (101 2004%1 40p
1N5400 (3A 309v) 159 CL1004 110A 4009%1 470
IN3401 (3.4 1000)) 56917p CL1005 110A 6009%1

ANODE AND CATHODE STUD
IN1183 (33A Z)(1p, ) 999 IN 1108 (35.4 4004o / 62.06
1 13151111114 (33A 100011
I701186 (35A 2009%)

11.12 IN 1190 (35 A 600p, )
/1.57

CATHODE STUD ONLY
IN3766 (33A 8004%I 193.65 IN3768 (33A ]0004.) 14.20

1N34A 109 BA141 179 B1'237 12ip 0.4.79 7p
IN914 7p RA142 179 BYZIO 85p 0.481 8P
IN916 7p 132144 129 BYZ11 329 0283 109
AAII9 7p BA145 179 BYZ12 MP 0290 7p
AA129 159 11A134 129 0411
BAIN 159 130100 1597p0A10 209OA 5

771 0(0()) .AA:27.2990611200

70
BA102 269 BYI26 159 0.447 7p

BANS
2597 Bliy1(314207 170 0A70 109

1I9 27pD. 0A73

OPTOE LECT RO N ICS
MINITRON 3015E 7 -SEGMENT
INDICATOR (16 PIN DILI 12.
DRIVER 8N7447 2140
SOCKETS 20p
TIL 209 LIGHT EMITTING
DIODE. Made by TEXAS INST.
(Red). 869
MOTOROLA MC SERIES, RCA
CA 3000 SERIES AND COSMOS,
PLE8SEY 1SL SERIES. TRY US
FIRST FOR LINEAR AND DIGI-
TAL INTEGRATED CIRCUITS.
ENCAPSULATED FULL -WAVE
RECTIFIER. I.8A 100 piv 259

WIRE -WOUND RESISTORS
2-5 watt 5% (up to 270 0111114

only). 79.
5 watt 500 (up to 1421(0 only). go.
10 watt 590 (up to 26011 only),

lOp.

POTENTIOMETERS
Carbon:
Log. or Lin., less switch. 1710.
Log. or Lin., with /mite!, 29p.
Wire -mound Pots (3W), 881,
Twin Ganged Stereo Pots, Log, or

Lill.. 47p.

PRESETS (CARBON)
O I Watt 6p 1 ERTIcAl.
11.2 Watt 69 olt
0-3 Watt 75p HORIZONTAL

SLIDE POTENTIOMETERS
:00001 TRACK

SIMILE GANGED. LOG or LIN
to 151. 909 each.

TWIN GANGED. LOG or LIN
1k to 500k. 509 each.

KNOBS. 5p each.

Small value
SUB -MIN. ELECTROLYTICS

wide range of values only 6p each

ALL PRICES EXCLUSIVE OF 10% VAT

Tel. 01-452 0161/2/3 A. MARSHALL & SON
Telex 21492 42 CRICKLEWOOD BROADWAY, LONDON, N.W.2

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). Box No. 20p extra. Semi -Display £7 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

SITUATIONS VACANT

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,
etc.

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. However, academic
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

MEN!
£50 p. 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 Operator in only 4 weeks!
Pay prospects? £2500 + p.a.
After training, our exclusive ap-
pointments bureau-one of the
world's leaders of its kind-intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.
London Computer Operators

Training Centre
M90. Oxford House

9-15 Oxford Street, W.1
Telephone 01-734 2874

193 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
Systems in a specialised field of industry.
An interesting opportunity for the
right person.

Apply to:

KIM BER-ALLEN LTD.
London Road, Swanley, Kent

Telephone: Swanley 63234

MECHANICAL ENGINEER REQUIRED
Electronic: Enginecr
stork in Audit, Itelok.trk Sttittry tted'otiable
For nuttier detail, riotd, telephone (11-73t
t,I67.2 (VA( betwor it U d.itt. iii,) 5

EDUCATIONAL

A SUCCESSFUL
CAREER
IN RADIO

Get the suer ess ..ont deserve-lake an
ICS home stadv course. Pass C&G,
M.P.T. exams FIRST TIME. Free books.
Lo cost Personal tuition. Send
TODAY for FREE Guide on Radio, TV.
Electronics, Electrical Enolneerind.

Nam,

Address

ICSDept. 730U
Stewarts Road.
London SW841.1J

111.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

NEWN ES RADIO and T.V. Servicing 1964-1965
urgently required. Good price paid. Tel.
Harrogate 86844

FOR SALE

FIBRE OPTICS
Flexible Light Pipe for conveying light to in-
accessible positions. Fibroflex Type I. Glass
l I 4mm effective dia. PVC sheathed. 44p per
metre. (VAT inc.), P. & P. 10p. Any quantity.

Polariser Sheet up to I sq. ft. max. size. 161P
per sq. in. (VAT inc.), P. & P. up to 6 in. square
10p; over 6 in. square 30p

* Cut down glare
* See those nixie tubes
* Cross them for light control
* Make your own strain gauge for plastics

and glass

Circuit Board Etching Kits. Full instructions.
LI 371 (VAT inc.), P. & P. 14p

Photographic CDS Light Cells-used (with
part of original circuit free), 33p (VAT inc.),

Post free.
All items are strictly C.W.O.

From: ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD

ST. ALBANS

MORSE MADE EASY!!
FACT NOT FICTION. If you start RIGHT
you will he reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it's as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

Beginner's Section only 11.30, complete course 1480
(Overseas £1 extra) details only, 4p stamp. 01-880 2898
G3HSC (Box 19), 45 GREEN LANE. PURLEY, SURREY

TV LINE GUT -PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe

Road, Richmond, Surrey TW9 2E0
01-948 3702

CATALOGUE NO. 18, Electronic anti Meehan
ical Components and manufacturers' surplus
Credit vouchers value 50p. Price 23p; inctu
ding post. ARTHUR SALLIS RADIO
CONTROL LTD., 28 Gardner Street, Brighton,
Sussex.

SEEN MY CAT7 5,000 Items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

PRACTICAL ELECTRONICS. Volumes 2-8
complete. Good Condition. Offers. Box No. 52.

RECEIVERS AND COMPONENTS

5--N-Channel FETs 3819E --fl
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.
IS Station Road, G ds Cross, Bucks.

MAIL ORDER ONLY

BRAND NEW COMPONENTS by return,
Electrolytics 16V, 25V, 50V-047, 1, 2.2, 47.
10 mF, 4p; 22, 47, 4ip (50y, Sp; 100, 6Ip
(50y, 7p); 220, 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, 0002, 0005, 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-
10,0000', 3p. Miniature highstab resistors,
5%, E12 series-Carbon Film }NV, 10-10/1111
(10% over 1 MO). Metal Film iW, 100-
2.2M0 and 1W, 2711-10M0 all ip each.
Postage 8p. The C.R. SUPPLY CO., 127
Chesterfield Road, Sheffield, S8 ORN.
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IN1111311A gla3i11011P1
Add 10°. VAT , ) to all prices. All brand new, no
rejects. Money Back Warranty.

DIGITAL INDICATOR: 0-9DP socket and
filter 2145.
LED TYPE U 0-9DP DIL 12.2.6 each; 6 X 8219
each. 4 digit type 111.
LIGHT EMITTING DIODES. All with data and
panel clip. TIL 209 r dia. 26p. Red r dia. type
83p. Green 75p. INFRA RED beam LED /1.10.
GAS detector 11119. Ultrasonic transducer 12.
DALO PCB resist marking pen 699. Copper booed
12" x SERF 409. Fee etch PAK 199.
INTEGRATED CIRCUITS: with data If required.
IC LITE SWITCH: Photo amp/trigger 40niA/11-20V
relay or TTL 97p. Dil relay 21.10.

IC digital clock
MOS/LS1 type. 28 pin, 4 or 6 digit, 12/24hr.
Chip with socket 113; PCB 11.69; KIT 22149.
GYM voltmeter 112. Data 39p. 3W AF amp
1144.
741 DO 8 pin 28p: 709 19y. 131129s; 748299; mono
710 889. 565 TIMER/mono/astable ccc. clock 939.
REGULATORS: 19A 5 to 20V 1149; 723 579.
RECEIVER ZN414 £1.19. Mini Rx Kit 21.99.
1310 stereo decoder for tuner 1249, KIT 13.45.

1411 TTL rcE, r4
t; I PRICES

GATES 7400/1/2/3/4/5/10/20/30/40/50, etc., 149
each. 7413 27p; 7441 739; 7447 11.09; 7470, 7472
289; 7473, 7474 38p; 7475 80p; 7476 32p; 7490
699; 7492 67p; 7480 699; 7483 11.10; 7486 37p;
7493 739; 7494 83p; 7495 88p; 7496 809; 74121
45p; 74141 99p; 74190/91/92/93/96 2249. DIL
Plugs/le case 10mm high 16 pin 315p.
DIL SOCKETS: low or high profile 8/14/16 pin 180.
SEMICONDUCTORS:
2N3055 40p; BC107 Sp; BC108 8p; BC109 8P;
BC147/8/9 109; 13(2167/8/9 130; BC177/8/9 15P;
BC182/3/4 10p; BC212/3/4 11p; 13CY70/72 18p;
BD131/2 65p; BEY50/51/52 13p; TI843 IJJT 24p;
2N708 119; 2N2369 18p; 27129260y 89; 2N2646
49p; 2N3053 179; 2N3055 90p; 2N3614 55p;
2N3702/3/4/5/6/7/8/9/10/11 All Bp each.
FETE: 2N3819 270; 2N3823 290; SCR 400V: IA
289; 4A 65p. TRANSFORMER: {A 6 and 12V El.
CAPACITORS: Oise 22pF to O-lpF 4y. 25V
electrolytic 10, 50, 1004F 5p; 1,0000F 159. PRE-
SETS by each. RESISTORS OW 5% liP each.
CARBON POTS 12p each. Dual 40p. Switch -1-129.
All Din Plugs 13p; sockets (Ip Vero RRP.waveszta

(cel MVPS 12vour2 DV 9
13. 8 watt fully built with diffuser.
TRIO and CODAS communications and 141-Fi
retailer. ELECTRONIC ORGANS from 687.
PW ELECTRONIC CAR IGNITION KIT 1667.
VAT: YOU MUST ADD 10% ( tIii) to all prices.
FREE CAT. S.A.E. Data sheets Sp each. P. & P.
8p. C.W.O. P.O. 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
* GENERAL ELECTRIC
* MULLARD
* FERRANTI
* R.S. COMPONENTS

S.A.E. QUOTATIONS BY RETURN OF
POST. MAIL ORDER ONLY.

ALL MAIL TO:
I I ANDREW STREET, WALTON

LIVERPOOL L4 4DS

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. 50p bargain
transistor packs, bargain CI resistor and cap-
acitor packs. UHF-V1IF televisions £7.50.
Carr. £1.50. S.A.E. for 3 leaflets. VELCO
ELECTRONICS, Bridge St., Ramsbottom,
Bury, Lancs.

PRECISION
POLYCARBONATE CAPACITORS
Close tolerance. High stability. All 63V d.c.
0.470F: +5% 80p; +2% 409; ±1% 60p
11){iF: *5% 409; ±2% 50p; +1% 60p
22µF: +5% 50p; +2% 809; *1% 759

+5% 799; 12% 90p; *1%111.16
62{4F: +5% .95p; *2%11.15; *1%1150
100F: *5%11.10: *2%11.40; *1%11410
150F: +5%1140; *2%11240; *1%12.70
TANTALUM BEAD CAPACITORS. Values
available 0-1, 0-22, 0.47, I.0, 2.2, 4-7, 6.8A1' at
35V, 10/.(1, 25V, 15' 20V, 22µF ISV, 330F 10y,
470F 6V, 100µF 3V -all at 9p each; 6 for 50p;
14 for LI. Special pack 6 off each value (78
capacitors) O.
NEW !-TRANSISTORS. BCI07, BC108,
BCI09. All at 9p each; 6 for 50p; 14 for CI. 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. 1N914, 7p each; 8 for
50p; 18 for Z1.114916, 9p each; 6 for 50p; 14 for
LI. 1544, Sp each; 11 for 50p; 24 for LI. All
brand new and marked.
NEW LOW PRICE - 400 mW Znrs.
Values available 41, 5 6, 643, 7.5, 81, 9.1, 10, 11 ,

12, 13.5, 15V. Tol. ±5°' at 5mA. All new and
marked. Price 9p each; 6 for 50p; 14 for 11.
Special offer 6 off each voltage (66 zeners) /4.25.
RESISTORS. Carbon film 5%,1W at 40°C, OW
at 713'C. Range from 2-20 to 2.2M ti in El2 series,
i.e. 10, 12,15,18,22,27, 33,39,47,56. 68,81 and
their decades. High stability, low noise. All at
1p each: Sp for 10 of any one value; 70p for
100 of any one value. Special pack -I0 off each
value 2.212 to 2.2MG (730 resistors) 13.
440V A.C. CAPACITORS. 0.1µ1, size I in X
{in, 25p; 0.25µF, size I lin X lin, 30p; 0.47 and
0.5µF, size 1{inX Sin, 35p; 1.0pF, size 2in X tin,
45p; 2.0AF, size 2in X lin 75p.
SILICON PLASTIC RECTIFIERS I -5A-
Brand new wire -ended D027. IOOPIV at Sp
each or 4 for 30p; 400PIV at 9p each or 4 for
34p; BOOPIV at 14p each or 4 for 50p.

5p post and packing on all orders below 15.
Please add 10% VAT to all orders

MARCO TRADING
Dept. E10, The Maltings, Station Road

Wean, Shropshire

BRAND NEW FULL SPEC. DEVICES
SATISFACTION OR YOUR MONEY BACK

U.K. ORDERS -Add 10% VAT to total
MICROCIRCUITS: 709 24p; 710 36p; 723
51p;741 (14 pin) 27p; 74837p; PA230 60p; FET
Op. Amp. Ella.. SOLDERCON IC Pin
Sockets 0.5p per pin. SOCKETS: 14 pin DIL
HI or LO 12p each. RECTIFIERS: IA: 50V
Sip; 100V 4p; 200V 41p; 400V 5p; 800V 6p;
1000V 7p. ZEN ERS: BZY88C 2V7 to 33V 10p
each. DIODES: I N9I6 4p; 0A90 6p; I N4148
4p; LED PANEL LAMP with Bush and Data
24p. DALO PC RESIST PEN 68p. TRAN-
SISTORS: 2N2926 BROWN 5p; 2N3053
I5p: 2N3055 35p; 2N3702 10p; 2N3704 10p;
2N3819 16p; 2N4058 12p; BC107A 8p; BC 1088
8p; BC109B 8p; BC109C Bp; BCV70 I5p;
BFY50/51/5215p. 0C44/45/71/72 12p; AF 114/5/
6/7 12p; ACI26/7/8 lip.
Above prices on 25th July -check our list.
JEF ELECTRONICS (P.E.IO)
York House, 12 York Drive, GrePPnhell
Warrington WA4 2EJ. Mail Order Only.
C.W.O. P. & P. at cost. 10p min. LIST free.

TUNBRIDGE WELLS. Components from
Teleservice. S.A.E. or call in for list. Special
offers, limited quantity; Matched AD161/2,
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, but add 10%
VAT. 108 Camden Road, Tunbridge Wells,
Kent. Tel. 31803.

74 TTL lowest prices. First grade ceramic
packaged devices not to he confused with
seconds or rejects. 740(1, 10p. 7473, 27p.
7474, 27p. 7490, 50p. 7493, 65p. 74141, 66p.
Data booklet 10p. Postage on all orders 10p.
A. TOOTELL, 9 Mendip ('lose, St. Albans,
Herts

DRY REED INSERTS

Overall length 1 85' (Body length 1 1').
Diameter 0-14'. Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; /4.12 per 100; L30 25 per 1.000;
L275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0003 34897

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Veroboard 6> 5 0.1 Matrix, 2 for El.
4; 4! 0.1 Matrix, 4 for El. 12/31 0.15
Matrix, 7Sp each.
Mullard A.M. Module. I.F. Strip, LP1166,
LIMO inc. P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors. neg. earth, 24x 2x 14 in with
circuit, 11.371 inc. P.P.
Crouzet Geared Motors, 30-60 r.p.m.
New, LI-54 inc. P.P.
UHF TV Tuners. Transistorised, LI -65
inc. P.P.
VCR138 CRT. New, boxed, L3.30 inc. P.P.
Brand New Panel VU Meters, 41 x 3} in
calibrated, /3.30 inc. P.P.
Transformers. 7-5V 7.5V 4A, 66p inc.
P.P. 18-0-18V, 200mA 24V, 77p inc. P.P.
9-0-9V, 100mA, 69p inc. P.P. I2 -0-12V,
100mA 69p P.P. 20V, IA 88p inc. P.P.
Transformers. 52-0-52V, IA 22-0-22V,
200mA, L2-20 inc. P.P.
P.C. Board. S/S, 51 Slin, 10 for 70p
inc. P.P.
Panel with 5-200 PIV IA SCRs + 14 OA200
diodes plus components 70p inc. P.P.
2,500 mfd IOOVW capacitor 41",-.13". New,
asp inc. P.P.
Panel Meter 50µA. Brand new, 44" /W.
E3'30.
Panel with 2 SN7490, 2 SN7441 counting
circuit with end connector, L2.20 inc. P.P.
Panel with 2 min. nixie tubes to slot in, 12
inc. P.P.

COMPUTER PANELS 6 assorted. No rubbish.
81 (20p). M.C. METERS 3 assorted 2in.3in, 1116
(25p). 6 Fig. RESETTABLE COUNTER 18/22V.
Works on 12V, 11.10 (15p). SILICON DIODEI
860V 'Jib. 10 on tagboard 859 OW. New 800V
IA. 6.-28p (5p). UNIT WITH 4 x BFY61. 4 Silicon
Diodes, 4 Zenern, caps and resietors 46p ISP)
COPPER CLAD PAX. PANELS 500 x 54 in 6 for 889
(10p). WIRE ENDED PEONS 10-60p (8p). Bank of
5 with 5-C407 driver trans. 50p (8p). UNIT WITH
25V D.C. MOTOR 2 relays. 2 motorised switches.
masa of gear,. etc. 12 (30p). THREE BANK 12
WAY MIDGET UNISELECTOR 250 ohm coil
1246 (15p). POLYSTYRENE CAPACITORS 125V.
100, 150, 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.
0-01, 0-012. 229 dozen (8p). Mixed with eimica 100-
509 c.P
7LB ASSORTED COMPONENTS 1140 c.p.
2111 ASSORTED COMPUTER PANELS 11.60 e,y.
Lists computer panels, etc. 10p /damp. refunded on
purctisa,,.

J.W.B. RADIO
75 HAYFIELD RD., SALFORD 6, LANCS.

Postage in Brackets Mail Order Only

DIGITAL CLOCK COMPONENTS
4;6 Digit Clock Chip £9.00; 6 Minitron
Displays E6.00; I Digit Driver E150;
I Segment Driver £1.50; Minitron Sockets
2Sp each. 2N 7447 drivers LI20 each.
LOW COST LED LAMPS
Red 3mm dia. 25p each; Red 445mm dia.
35p each; Green 3mrn dia. 68p each;
Green 4.45mm dia. 68p each.
CALCULATOR DISPLAY
0.12 inches Character Height Flatpack
C2.00 each.
SLIDER SWITCHES

I pole 2 position Miniature 14p each;
2 pole 2 position 14p each; 2 pole 3 position
2Ip each; I 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. Pack of 500 mixed
components. bfaiiiifacturers' surplus plus once
used. Pack ineludes resistors, carbon and
W.W., capacitors carious, transistors, diodes,
trimmers, potentiometers, etc. Send 11 + 10p
P. A- I'. C.W.O. to: CALEDONIAN COMPO-
NENTS, Strathore Road, Thornton, Fife.

CERAMIC SPACERS 250 PCB stand-off.
270 high 0.700 bore 30p. 1100DHART, 8
Belting/ Road, Herne Bay, Kent, UM 61)B.
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555 TIMER I.C. only 90p each inc. VAT.
P. & P. 5p. 2 or more post free. C.W.O. to:
CHARNWOOD (D.P.E. 3), Castle Hill,
Holmesfleld, Sheffield, S18 5WQ. Mail order
only.

GUARANTEED SEM
FAST SERVICE

!CONDUCTORS
LOW PRICES

AC107
AC126
AC127
AC128
BC107
BC108
AF114
AF115
AF115
AF117
BCY70
BCY71
BCY72
BFX84
B9185
BFX813
BFX87
BPX88
BI3X20

lep 'On
189' 2N930
18p 2141131
18p 2141132

99 2141711
2N2904

14p 2N2904A'
14p 2142905
149 2143053
14p 2143054
15p 2143055
809 2N3702
15p 2143703
249 2143704
25p 2N3705
lip 2N3706
24p 2143707
alp 2143708
15p 2143709

10pIZENER DIODES
20p 400111W 5.
22p 13.3 to 33 volts
225'10p each
201 l watt 5%
18p 6.8 to 200 volts
28P II5p each
231'
159

RECTIFIERS
Op P.I.V. 1 AMP
Bp 60 IN4001 4ill
Bp 100 1144002 41P

200 1N4003 5P
Bp 400 IN4004 Bp
pp 600 IN4005 7P
8p 800 IN4006 Sp
Bp 1000 IN4007 Bp

CASH W.O. PLUS P.P. 10p TO
ROSLESS SERVICES

PARNDON HALL  HAMSTEL ROAD
HARLOW ESSEX

MISCELLANEOUS

LOW COST LEDs
MLED 500 in standard TO92 package for P.C.
mounting. MV54 is size, 2 mm, miniature.
Both provide visible red light from 1.65V, 20mA.
150(1 resistors available for 5V d.c. (TTL) operation.

5 10 25 50 100
MLED 500 E1.10 L220 L3.74 L6.60 [2.65
MV54 L1.10 L2.09 L352 L6.05 L2.10
1500 - - lip Ilp 44p
MARE'S TAILS: Spray of several thousand glass
fibres, ready to use as part of decorative displays.
LI 1 each including P. & P. and VAT.
POLARISERS for light control, glare reduction,
modulators, stress analysis, S/N enhancement for
displays.
H N32 Linear Polariser, for Kerr cells, etc.
H RCP7 Rod Circular Polariser, for LED displays.
H N CP37 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 WIO 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 8p 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 760)
SEND 5' 7 S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS
15117 Cambridge Road, Kingston -
on -Thames, Surrey KT1 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 panel, Chrome
screws and rubber feet. Assembled in seconds
with 4 screws. Size 61', 4', 5' depth. Price
11.30. P. & P. 9p. Trade enquiries welcome.
Other sizes available.
ADFONIC (PE), 18 Yew Lana, Ashley,

New Milton, Hants BH25 SBA.
C.W.O. Mail Order Only. Components Lists

Free.

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.

NEW FROM ELBON
L.E.D.'s (Red Emitting) Ideally suited for panel indicators
Price only: 33p each or £250 for 10

Light SENSITIVE SWITCHES
Two types available giving wide operating voltages:

LITE-IC2 11V -20V working - El each - £8.50 for 10

LITE-IC3 20V -30V working -£1 each -M50 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 f5.00

ALL PRICES INCLUDE VAT, PACKING AND CARRIAGE

Please send C.W.O. to:
LITE-IC, ELBON, SUMMERFIELD,
THE CRESCENT, WEST WITTERING, SUSSEX

GLASS FIBRE P.C. BOARD -large supplies
available. Ain single sided one ounce copper,
2p per 3 sq in (under lft); 75p per sq ft (over
lft). in double sided one ounce copper, 1p per
sq in (under 1 ft); 81 per sq ft (over lft).
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, Dies, Norfolk.

ENAMELLED COPPER WIRE
S.W.G. I lb Reel jib Reel
10-14 L1.27 72p
15-1.9 IC I .27 72p
20-24 LI.30 75p
25-29 LI.38 83p
30-34 LI.43 88p
35-40 [1.54 91p

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 M8 ODS.

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.O.M's, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M C relays,
components, etc. Lower Reeding 236.

SOLID STATE

LAMPS

Try out the latest light
emitting diodes

Experimenters' pack of four
Motorola light emitting diodes
(LEDs) complete with circuits,
data and full instructions.

L1.10 per pack plus 5p postage
C.W.O.

Trium Company Ltd., 12 Mount
Ephraim, Tunbridge Wells, Kent

BUILD no
TREASURE TRACER

MKIII Metal Locator

Varicap tuning
Excellent sensitivity and stability
Weighs only race.
Speaker and earphone operation
Knocks down to only 11in.
Prebuilt search coil assembly
Ministry approved design
Thoroughly professional finish
You only need soldering iron, screwdriver,
pliers and snips
Completely new design
Send s.a.e. for leaflet

2c.. -le" £980 £13.75
Post 35p Post 35p

MINIKITS ELECTRONICS, lug LANGLEY DRIVE, WANSTEAD
LONDON Ell 2LN (Mall order only)

SPECIAL resistor kit. IW 5 per cent carbon
film. 10 each E12 value. 22(1 to 2.2M. Total
810 for O. 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
Omni -Detectors to:
* Locate ANY buried substance, ANY depth.
* Save hours of fruitless searching - MAP -

DOWSING pinpoints search area before you
leave home.

* Limitless ocher 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 -I- 15p p. & p. for unique pack of
4 dowsing instruments (non -electronic l and
explicit 40 -page manual to sole suppliers: Omni -
Detector Co. (Dept. P.E.) 27 Latham Road.
Twickenham, Middx. TW I I BN.

£8.75
Solve your communica-
tion problems with this

4 -Nation Translator Intercom system (1 master and
E gobs), in de -luxe plastic cabinets for desk or wall
mounting. Callitalkflioden from Master to flubs and
gobs to Master. Ideally suitable for Business. Sur.
gery, Schools, Hospital, ()Mee and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P. & P. 45p.

MAINS INTERCOM (new model)
No batteries -no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/off switch and volume control with lock system.
Price 11745. P h P. 11011 COI ra.

INTERCOM/BABY ALARM

Same ae 4 -Station Intercom for two-way imtant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft connecting wire.
Complete with battery. P. P. 30p.

ri,ter,sto/ift EPHONF AVPI/f/fR

£3.99
Why not boost
business effi-

ciency with this incredible De -Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. .4 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/10)
159 KENSINGTON HIGH STREET, LONDON, W.8
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BAIRD-TYPE T.V. REVIVAL. Interested?
Write: L.D.T.V. 1 Burnwood Drive, \Vollaton,
Nottingham.

LOW COST I.C. MOUNTING. I.C. socket pins
in lengths of 100 pins for 60p. (P. & P. 5p).
S.A.E. Details and sample. GASKELL,
Oak Lodge, Tansley, Derbyshire.

LADDERS

LADDERS 24/ft BMA carr. £1 .10. Leaflet.
HOME SALES LADDER CENTRE (PEE2),
Haldane (North). Halestleld (I) Telford,
Shropshire. Tel. 0952 566644.

OSMABET LTD. we ` `thek'eme"amongst oer thing.,
AUTO -TRANSFORMERS, 110/200/2204240V.
500W. 2940; 750W. 112.75; 1000W 016.76 ; 2000W,
12.8.50; 3000W, 139.00; 4000W. 060.00, etc.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6 3V 6A IT, 12.10; 12V 1.5A,
11.36; 3A £2.15; 6.1 CT. £2.80; 181. 1-5A CT,
1216; 24V 1 31 CT. 12.16; tiA CT. 12.86; SA, 94.30:
8.4, 18.76; 12.1 19.40; 40V 3.1 CT, 111.76; 30V 6.1
CT, 11226 ; 23V 2A + 25V 2.4. £416.
LT TRANSFORMERS TAPPED SEC. Prim. 200/240V
0-10-12-14-16-18V 2.4. MU; 4.1. 03.40;
0-12-13-20-24-30V 2.1. MOO; 4A. 4.05;
0 5 20 30-40-60V IA. /8.00; 2A. 14.20:
0 40 50 60 80 90 100 -110v 1A.04-20.
MIDGET RECTIFIER TRANSFORMERS
For FW rect.; 200/240V a.c. 9-0-9V 0-3A. I2-0-124'
0.25A or 20-0-20V 0.13A. 11246 each: 9-0-9V IA,
1140; I2 -0-12V IA or 20 0-20y 0.75A. 1146 each.
MAINS TRANSFORMERS FOR POWER
AMPLIFIERS
Prim. 200/240% a.c. TX6 sec.. 423-0-423 500 Ma,
6.3V CT 6.1., 6.3V CT 6A. 0-5-6.3V 3A, L16.00;
TX 1 425-0-425V 230 Ma. 6-3V CT 4A, 6.3V CT
4A, 0-3-6.3V 3.4. 19.40: MT2A 250V 100Ma,
63%* 2A. 1260.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3 8-13ohnis. A-.1 6 30W.
94.90; A -A 360 50W. 521.00; 100W I EL34 KIRA,
etc.). 91950; tapped Multi 0/P IOW. 12.26.
0.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 300W, 80p.
LOUDSPEAKERS FOR POWER AMPLIFIERS
BAKER 23W. 16.40; 33W, 27-20; HI.FI, Major
Module 20W wftweeter Xover. 1940; Baker speaker
lists; PANE SOW. 810.50; 60W. 219.00: EMI
13 x Sin 3 or 130, 1140; speakers for HI-FI 5in
80, 8116;8 x 5 in 3. 8 or 15 II 0175.
LOUDSPEAKERS
Ulm IL 16 or 750. 21in 250. 3in. 3, 8 or 230. 31in
8. 15 or 800. SOp: Sin 3. 8. 15 or 230. 3 x 3in
3. 8 or 250 11.015; 61in 30.6 x 4in 250.7 x 4in
3. 13 or iiso. 0 x Ain 30 11.811; B x 3in 15 or
250 111.60; 10 X bin 30 1260.
SPEAKER MATCHING TRANSFORMERS
I2W 3 tog or 15(1 up or down. £1.15.
HULK TAPE ERASERS
Instant erasure. tape mum's. cassettes, demagnetises
tape heads a.c. 200/240V a.c. 1240 Plod P. & P.
CONDENSERS
Paper, tubular W/E 2-2mfd 250V Xovers, etc. 150.
IS per 100: Block entfd 600V, 75p; Smfd 750V. 76p;
Electrolytic. 900m1d 350V. 50p; 0.01:2K V. 12 if,

V.A.T. extra on all orders
Carriage extra on all orders.

S.A.E. ENQUIRIES -LISTS, MAIL ORDER ONLY
46 Kenilworth Road Edgware, Middx. HAB 8Y0

Tel. 01.050 9314

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE
MODELS

With Bevelled Former Bars
No. I. Capacity 18 gauge mild steel 36in. wide ... E17 carr. 50p
No. 2. Capacity 18 gauge mild steel . 24in. wide .. E12 carr. 38p
No. 3. Capacity 16 gauge mild steel 18in. wide ... E12 carr. 38p
Also new bench models. Capacities 36in. x 18 gauge 135.24in. x 16 gauge E32.
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.

One year's guarantee. Money refunded if not satisfied. Send for details.

A. I. PARKER, Folding Machine Works. Upper George St., Heckmondwike, Yorks. Heskmondwike 3997

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 15p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
etc., from 5p with free Fault -Finding Guide.
S.A.E. orders/enquiries. Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 29066.

P.C.B.: For Mullard
Transistor Audio and

Radio Circuits Handbook
The following boards are now
available: 1st Edition: paper base
laminate. IOW H.Q. audio amp,
p. 102, 66p. 25W H.Q. audio amp,
p. 106, 70p. I0/25W H.Q. audio
pre -amp, p. 108, 73p.
2nd Edition: fibreglass laminate.
IOW Audio Amp, p. 122, 69p.
15/20W Audio Amp, p. 126, 73p.
25W Audio Amp, p. 128, 73p
(incorporates protection circuit,
p. 130).
Universal pre -amp, mono, p. 148,
78p. Universal pre -amp, stereo,
p. 148, LI48.
No other circuits are available.
Price includes P. & P. but add VAT.
Remittance (not cash or stamps)
with order. Allow 14 days for
cheque clearance otherwise prompt
despatch subject to stocks.
All boards are roller tinned,
drilled and have component ident.
printed on reverse.

BRIBOND PRINTED
CIRCUITS LIMITED
Regd. in England 593908

Terminus Road, Chichester
Sussex

SINGLE CHANNEL
SOUND -TO -LIGHT

CONVERTER

WITH LIGHT DIMMER
Max. Load 2kW at 250V a.c.

Price includes ready built and tested module, edge
c..nnector/mounting bracket, disinter potentiometer,
audio sensitivity potentiometer, full connecting
data. Price £7.90 inc. VAT + 23p P. a P.
EXTRA FACILITIES. Push-button for Manual
Pulsing. 25p extra. Photocell for turning on the
lights as the A111111,111 11,10 r ea..., 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. Independent sensitivity controls on each
channel, Ready built and tested.

Price 18.40 inc. VAT + 13p P. Re P.

OIL WHEEL PROJECTOR

Build your own
using our

MULTI -COLOURED
OIL WHEEL AND

MOTOR KIT
Suitable for mounting
on virtually all Slide
Projectors.

Kit contains:
* sin dia. or 4in dia. OIL 'WHEEL (please state

size required when ordering).
* Suitable Miniature mains motor.
* Full instructions.
For Professional Discotheque use or home enjoy-
ment. Price £7.16 inc. VAT & P. a P.

ELECTRONIC COMPONENTS
BARGAIN COMPONENT PACKS

Pack No.
1 300 Carbon resistors, 1, 1, 1, 2W.
2 100 Electrolytic Condensers.
3 2-0 Ceramic, Polystyrene, Mica, etc. Con-

densers.
4 230 Polyester, Polycarbonate, Paper, etc. Con.

denser,.
5 20 Potentiometers, assorted.
6 2.30 High -stab. 1%. 2%, 5% resistors.
7 30 Assorted TagstrIps.
8 1 b wt. Assorted Nuts, bolts, washers, spacers,

etc.
9 Ia Assorted switches, rotary, lever, micro, toggle,

etc.
10 u0 Preset Potentiometers.

ALL COMPONENTS NEW AND UNUSED
£1 + 25p P. & P. per pack L5 for 6 packs

post free.

C.T. ELECTRONICS
267 Acton Lane, London W4 5DG

01.994 6275

ti lAtll
DETECTOR
COMPLETE parts kit
MAINS OPERATED with
flush or surface box g8.45
Parts below available separately:
TGS Sensor £180 plus 10p P. & P.
Transformer L150 plus 15p P. & P.
Speaker 50p plus 10p P. & P.
Please add 10% VAT to the above

ELECTROMEC COUNTERS
disimii1INRI/r11(.1 Ruckinge, Ashford, Kent TN26 2EF
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PARTRIDGE MAINS ISOLATION TRANSFORMER,
Pri: 105-230V, 5V steps, Sec: 240V, 13 amps.
616, carr. pack. 81.
PARE:EEO MAINS TRANSFORMER isolated
windings. Pri: 200-230V. Bee: 90-120V at 4.5 amp.,
14, carr. pack. 30p.
GARDENA'S POTTED TRANSFORMER, 0-250V.
Pri. 200-250V. Sec. Input: 18V 500m/n, 501/
150m/a, 6V 250m/a output. Size: Sin X 21in x
26in, 11, p.p. 20p. Ex equip. tested.
RIPLEY MAINS TRANSFORMER, Pri: 110V -240V,
Sec: 12.3V: 0:12.5V 730m/A 7V:0:7 V1A, 11,
p.p. 23p.
MAINS TRANSFORMER, Prl: 100-230V, Sec.
22:0:22 200m/A. 22:0:22 100m/A 0:24V 20m/A,
SOP, P.P. 25P.
TRANSISTOR OUTPUT TRANSFORMER, Ratio
8:1, 120mH. Centre tap 2 watts. output, 20p,
P.P. OP.
SMOOTHING CHOKE, 11MH,,l5in x 11In x 1 I 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 lfin.
Ready drilled. SOp, p.p. 7p.
FINNED ALUMINIUM HEATSINK. 9in x 8in x
I lin. in C.: 4 X 2N3055, 12, p.p. 29p.
SUB -MIN. CROC. CLIPS. Red or Black, insulated 4p.
Min. quantity, 6, p.p. 4p.
GARRARD MAG. TAPE DECKS: 11i.p.s., 30V.
solenoid operated brakes, etc. Mains voltage
motors 1740 each, p.p. 60p.
MOTES 3 speed tape deck (11in X 3fin x
reel to reel 7in mains operated, 1740, p.p. 60p.
10 REED SWITCHES operated by push buttons
and magnets, SOP, p.p. 25p.
COMPONENT PANEL 6 Were (200V 4 amps), 6
condensers, 12 resistors, 110p, p.p. 8p.
COMPONENT PANEL (9 ICs FJ11131) (1-CA300),
1 crystal 708kHz + various other components,
21. P.P. 81,
COMPONENT PANEL, 4 x 300 mid, 30V d.c. cap.
1 x 2N1218, 1 x 2N11468, 2 X 2N598, plus
various other components, 10p, p.p. 9p.
NEON PANEL, 24 neon's, wire ended, 90-2401',
200 P.P. 4P.
MAINS NEONS
Red or Green. Size: fin x fin x 1 lin. 16p, P.P. 4p.
LEVER ACTION P.O. 1000 TYPE SWITCHES
Lock 4 -pole changeover, 15P, 1,1, 4P. Ex equip.
Lock 2 -pole changeover, 10p, p.p. 4p. Ex equip.
IMULLARD & MALLORY SCREW TERMINAL
CAPACITORS 4,50011F 64V, 7,100/1F 40V, 50p cad).
20,000 30V, 25,000 25V. 25,000 15V, SOP cad,.
p.p. 10p.
MULLAHD FULLWAVE RECTIFIERS
6-48V, 15 amp. 75p, P.P. OP.
BELLING LEE 1.3 amp in -line rubber covered
interference suppressor, 26p, p.p. Op.

RUBBER 3 PIN 5 AMP NON -REVERSIBLE CABLE
CONNECTORS, 20P, p.p. 31,
SOLENOIDS 12 VOLT PULL ACTION
gin X lin x fin, 40p, p.p. tip.
SOLENOIDS 12-24V d.c. pull action Ifin x 1 fin x
Iiin, 40p, p.p. 5P.
SOLENOIDS 240V a.c. pull action 2fin x 1 fin x
1 fin, 60p, p.p. 9p.
SANGAMO WESTON TIME LAPSED METER
Mains operated. 1 fin x 1 fin x 2in, 1140 P.P. 7p.
ARROW RELAY, 240V a.c. coil, double pole change
over, 1 make contact's 10A, 240V a.c., 26p, p.p. Op.
OPERON MK2 MIDGET POWER RELAY. 12V d.c.
Double pole changeover. New, 70p, p.p. Sp.
STC MINIATURE RELAY 280(1, perspex cover,
double pole changeover, 6-ISV new, Up, p.p. 5p.
STC VARLET, miniature relays 700(1, perspex
cover, 4 pole changeover, 40p, p.p. 31,
POTTER BRUMFIELD 12V d.c. 3 pole changeover
with base, contacts rated 7A d.c., 11, p.p. 10p.
TELESCOPIC AERIALS
Chromed 7in closed, 28in extended, 6 section ball
jointed base, 230.1,1, 51,/ new.
MULLARD 4 DM 160 INDICATORS in plastic
holder/cover, ex equip., size approx. Ifin x llin x

330, P.P. OP.
PRINTED CIRCUIT BOARD/19 ACY 19's 10 OA200
Diodes: 1 reed relay: 1 AZ 229 zenner ace. capacitor/
resistors. Power supply 22V, 250 ni/A d.c. Output
240V a.c., 11, p.p. 20p. Ex equip.
WIRING CABLE
Size -1.020. Various colours. 330yds, 600, p.p. 23p.
TAPE POSITION INDICATOR
Re-settable 3 digits, 30p, p.p. Sp.

All orders add 10% V.A.T.

FIELD
ELECTRIC
LIMITED
3 Shenley Road
Borehamwood, Herts.
Tel.: 01-953 6009

WILMSLOW
AUDIO

THE Firm for speakers!

SPEAKERS
EM 13 x 8, 3, 8 or 15 ohm C2.03

EM 13 w 8. 150 d/c 3, 8 or 15 ohm £225
EM 13 8, 450 01w 3, 8 or 15 ohm E.360
EM 13 k 8 type 350 8 ohm E.825
EM elfin 93850 4 or 8 ohm C2.90

EM 8 x 5 El/cone roll's 8 ohm E250
Baker Group 25 3. 8 or 15 ohm E6.60
Baker Group 35 3, 8 or 15 ohm £750
Baker De Luxe 12in d/cone £9.62

Baker Major 12in E750
Ref T27 C4.67

KO T15 E550
Ref 8110 C6.16

Eel 0200 £7.42

Eel 8139 C10.72

Kul DNB C1.92

Eel DN9 £1.37

Kul DN12 C4.12

KM 0613 E275
Fans Pop 100W 8/15 ohm £21 45

Fans Pop 60W 8/15 ohm £12.26

Fans Pop 50W 8/15 ohm C10.17

Fans Pop 25/2 25W 8/15 ohm C5.94

Farm Pop 15W 8/15 ohm E440
Fans Crescendo 15in 8 or 15 ohm E27.50
Fans Crescendo 12A 100W 8 or 15 ohm £2420
Fans Crescendo 12B 75W bass 8 or 15 ohm [24.20
Fans 807T 8in d/c roll/s 8 or 15 ohm 0.18
Fans 808T 8in d/cone 8 or 15 ohm £264
Goodman' Axent 100 tweeter E660
Goodman, 8P 8 or 15 ohm E.380
Goodman' 10P 8 or 15 ohm £4.49

Goodman, 12P 8 or 15 ohm £11.55

Goodmans 15P 8 or 15 ohm C17.05
Goodman, 18P 8 or 15 ohm E29.70

Goodman, Twinaxiom 8 £6.79

Goodman, Twinaxiom 10 C7.61

Else 9 x 5, 59RM109 15 ohm, 59RM114 8 ohm E253
Elac 6fin d/c roll/s 8 ohm £3'22
Else Byin d/cone 8 ohm 02.59

Else 4m tweeter TW4 £1,21

Wharfedale Bronze 8 RS/DD £311
Wharfedale Super 8 RS/DD £5.50
Wharfedale Super 10 RS/DD C9 80
Coral 6fin &cone roll/s 8 ohm C2.42

Siren in 3 or 8 ohm E144
Richard Allan 12in d/c 3 or 15 ohm £2'20
10in x 6in 3, 8 or 15 ohm C1.92
Bin x 5in 3 or 8 ohm [1.38
7in x 4in 3 or 8 ohm C1.38
2iin 64 ohm or 70mm 80'ohm 65p
Adastra Hiten,10in 10W 8 or 15 ohm E2.80
Eagle DT33 dome tweeter E5.45
Eagle HT15 tweeter E366
Eagle CT5 tweeter C1.25

Eagle CT10 tweeter E254
Eagle MHT10 tweeter C3.74
Eagle FR4 C4.45
Eagle xover CN23. 28, 216 C1.15
Sp matching transformer 3-15 ohm £110
Calestlon MF1000 25W horn 8 or 15 ohm C10.45
Calestlon PS8 (tor Unilex) E.215
Calestlon G12M 8 or 15 ohm E1200
Celestion G12H 8 or 15 ohm E15-00
Calestlon G15C 8 or 15 ohm £2400
Celestion G18C 8 or 15 ohm C33.00

Car Stereo speakers-ask for leaflet,

SPEAKER KITS
Wharfedale Unit 3 (8.25
Wharfedale Unit 4 C14.50
Wharfedale Unit 5 C21.00
Richard Allan Twinkit £7.33
Richard Allan Triple 8 C10.76
Richard Allan Triple Assam. C18.20
Richard Allan Super Triple E1936
Goodman* DIN 20 E.858
Fans Mode One £900

Kelk11 2 i24.75
Kelkit 3 05.50
Peerless 2-0 f5.50
Peerless 3-15 T10.45
Peerless 3-25 016 00
Peerless 10-2 f8.47
Peerless 20-2 110.41
Stephen speaker kits and cabinets-send
booklet 'Choosing a Speaker .
PRICES INCLUDE VAT.
Carriage and insurance 50p per kit.

for free

seeoiamogaugziffwmpaimiam

RADIOS/CASSETTES/AMPS
Grundlg Mariner TR865
Grundig Party Boy 210
Grundlg Elite Boy 500
Grundlg Melody Boy 500
Grundlg Melody Boy 1003
Grundlg Yacht Boy 210
Grundig RF430 mains
Grundlg RF310 mains
Grundlg Top. Boy
Grundlg Satellit 1000
Grundlg C402 cassette
Tandberg TP41
Nordmende 7000
BASF 9301 radio/cassette
Bush RTP100 radio/cassette
Trio KA2000A
Trio KA2002
Hitachi TR0232S stereo cassette
Hitachi TR0257 cassette
Hitachi KCT1210L radio/cassette
Hitachi KH986
ITT/KB Golf Preset
ITT/KB Weekend Auto
ITT/KB Europa
ITT/KB SL53 cassette
ITT/KB Studio 60M cassette
ITT/KB Studio 73 stereo cassette
Koyo KTR1664 8 waveband
Koyo KTR 1770 11 waveband
Prices Include VAT.
Carriage and insurance ,50p. FREE with each radio-
world radio stations book.

PA/DISCO AMPLIFIERS
(carr. and ins. £1)

C32.00
E.2000
£2700
E.2700
038.75
£34.25
£2700
C22.75
C16.75
£12100
027.00
C37.75
C87.00
E5800
E30.50
£3300
£41.00
E40.50
£2000
C37.50
£19.70
E21-25
E1800
E1800
C22-82
(29'32
E4400
040.00
E5850

Baker 100W 046 .00
Unser 30/40 (25 00
Unser 40/60 030.00
Unser 80/100 C55.00

FREE with speaker orders over £7
"HI F! 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 (Dept. PE)
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire,
SK9 1HF. Radios, etc.: 10 Swan Street, Wilmslow, Cheshire, SK9 1HF.

Telephone: Wilmslow 29599.
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R F FIELD INDICATOR

II cr
-

i 4fin x 31.In METER. 300A,
50pA 100/4A, 1246.or

R.F. FIELD INDICATOR
Model FL-30HA. Frequency
Range: 5 ranges IMO to
250Mc/s, L3.40. MULTI -

TAPE
RECORDER

181111111844im

LEVEL . f .t.
METER .c"

500pA, 55p

METER

Model 200H

20.000 ohm/

volt, [5.28.

DYNAMIC
MICROPHONE

Model UD-130. Fre-

1 CARDrOID

quency response 50-
15,0000. Impedance
Dual 50K and 600 ohms,
E4-95.

1.Ag it 1

3 WATT STEREO
AMPLIFIER

E4.30

All items advertised in previous numbers of this magazine still available.
All above prices include 10% V.A.T. Please add 10p for P. & P. on
orders under CS. LARGE S.A.E. for List No. 5. Special prices for
quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

48 sizes of low
cost cases in blue
PVC coated steel
with PVC coated
aluminium front
and rear panels.
The design of these cases
permits the instrument to be
built up or serviced without the
external panels. Price includes
all stainless steel assembly screws,
rubber feet and one or two chassis
according to size, and also VAT
and P. & P. Delivery ex stock.
Special punching to take Sinclair Quantity
Hi-Fi modules available. Discounts

CONTIL
OD'2

Conti! Mod 3 cases come in six
sizes and offer the manufacturer of
small instruments an attractive
low cost case available ex stock.
Made in blue PVC coated steel, these
cases offer strength and rigidity
and come complete with front and
rear panels. PCB and PSU mounting
systems are also available.

Wood grain
D. L4.34
E.G. L5.00
H. LSSO

Mod -301
Mod -302
Mod -303
Mod -304
Mod -305
Mod -306

A
B
C
D
E

G
H

K
L

N
O
P

Q
R

T
U
V
W

X 1' Z 1 off
3 6.5 L2.89
7 6.5 L3.24
10 6.5 L3-90

3 65 L3.90
7 6.5 L4.34
10 6.5 L5-00

3 3 6-5 L4.34
3 7 6.5 L5.00
3 10 6.5 15.50
8 3 6.5 L5-00
8 7 6.5 46.71
8 10 6.5 L8I4

4.5 3 3 L3.14
4.5 7 3 L4.34
4.5 10 3 (5.50
9 3 3 L4.34
9 7 3 L5.50
9 10 3 L6-71

3 3 3 15.50
3 7 3 L6.71
3 10 3 111.14
8 3 3 L6.7I
8 7 3 L11.14
8 10 3 (9.73

4.5
4.5
4-5
9
9

9

Dim. in
ins.
7 3 Sa
7 4.
7 6 51

11-3
II .4i 5*
11 6

One off
(less for
quantities)
L3.15
1341
L3.85
L3.85
L4.56
15.18

Prices irclude case, chassis, feet, stain ess screws, P. & P. and V.A.T.

WEST HYDE !O
WEST HYDE DEVELOPMENTS LTD., RYEFIELO DRESDEN), NORTHWOOD HILLS, MIDDX. HAS INN

Telephone: Northwood 24941;26732 Telex 923231 Code: West Hyde Nthwd.

WATFORD ELECTRONICS
35 CARDIFF ROAD. WATFORD. HERTS. ENGLAND

C.W.O. Please. P. & P. please add lop to orders under £2
MAIL ORDER. CALLERS SATURDAYS ONLY

ACI25
AC126
AC 127
AC 128
AC 187
AC 188
AD161
AD162
AF114
AFI 15
AFI 16
AFI 17
BC107
BC108
BC109

SEMICONDUCTORS
TRANSISTORS

12p BC147 12p OC70
12p BC! 48 lip 0071
12p BC149 12p 0072
Up BDI31 49p 2N22I8A
lip 49p 2N2220
12p 15p 2N2221
30p 15p 2N2483
30p 21p 2N2484
12p lip 2N2926R
12p 40p 2N29260
12p 40p 2N2926V
lip 40p 2N2926G
9p 10p 2N3014
9p 113p 2N3055
9p 10p 0A85

BDI 32
BF194
BF195
BFY50
BFY5 I
0C26
0C28
0C35
0C42
0C44
0C45

10p
10p
10p
13p
10p
10p
10p
10p
9p
9p
9p

10p
10p
55p
7p

DIODES
0A90 5p
0A91 5p
0A200 8p
0A202 8p
N914 5p
N4001 6p
N4002 6p
N4003 7p
N4004 7p
N4005 7p
N4006 8p
N4007 8p
N4148 5p

WO I 30p
WO6 36p

LINEAR IC's
709C 8 pin 32p
709C 14 pin 32p
74IC 8 pin 36p
741C 14 pin 36p
723C 14 pin 80p
D1L
SOCKETS
8 pin 23p
14& 16 pin 15p
ZENER
DIODES
BYZ 88 series
400mW 33V -
30V.
Price 12p each

THYRISTOR
200V 4A 60p

VEROBOARD
0.1 0-15

2 x 3fin 20p 18p
2 x 5in 24p 22p
3 x 3iin 24p 22p
3 x 5in 27p 30p
2 x I7in 75p 60p
3 x I 7in 97p 84p
5 x I7in I28p -
2 x I 7in (plain) 40p
3 x 17in (plain) 60p
5 x I7in (plain) 80p
Pkt. 50 pins 20p
Spot face cutter 42p
Pin insertion tool 52p

JACK PLUGS (CHROME)
Standard Screened 12p. Stereo
Screened 30p. 2.5mm Screened
8p. 3.5mm Screened 10p.

SOCKETS
Standard 12p. Stereo 15p.
25mm 7p. 3-5 mm 7p.

SWITCHES
TOGGLE SPST 18p

DPDT 12p
SLIDE DP IA I Op
ROTARY Wafer
1-12 way 25p

DIN PLUGS. SOCKETS
AND COUPLERS
Pin: 2, 3, 4, 5 (180% 2401, 6, 7.
Plugs 12p. Sockets 9p. Couplers
10p.

COAXIAL
Plugs 10p
Sockets 8p

PHONO PLUGS, SOC-
KETS AND COUPLERS
PLUGS 5p COUPLERS 6p
SOCKETS: Single 5p, Double 7p

Triple 10p

CAR AERIALS
3 -stage, Spring
lock down type.
Price LI -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 ievels without amplification.
(PE July '73, "ELECTRONIC NOSE" illustrates amplified alarm system.

'TGS HEAD AND CIRCUIT APPLICATION DATA. PRICE L1"85.

RESISTORS
High stability low noise carbon film.
Power
Watts
a

Tol. Range
5% 2.2-2.2M
5% 2.2-4-7M
5% 2.2-10M
10% 1-10 ohm Ell 6p 5p

Do not mix ohmic values to obtain quantity prices. Ignore fraction

Miniature wire wound.
Values PRICE
Available 1-9 10-99
Eli Ip 0.8p
El? Ip 0.8p
E12 2p 1.6p

100+
0.7p
0.7p
1.4p

POLYESTER CAPACITORS. Axial lead type:
400V: 0001µF, 00015µF, 00022µF, 0-00330F, 00047µF, 00068µF, lip; 001µF,
0015µF, 0022µF, 0047µF, 3p; 0.068µF,0 IµF, 0 150F, 4p; 0.220F, 7p; 033µF, 10p;
047µF, 13p.
160V: 0 I itF, 015µF, 4p; 032µF, Sp; 0.33, 6p; 0.47µF, 7p; 0.68µF, 10p; 1µF, 13p.
Radial lead P.C. type:
250V: 001µF, 0015µF, 0022µF, 3p; 0.033µF, 0 047,IF, 0"068µF, lip; 0.1µF, 4p;
0.15p.F, 4p; 032µF, 0330F, 5p; 0.47µF, 7p; 0.68µF, 10p; 10µF, Ilp.

ELECTROLYTIC CAPACITORS. Miniature axial lead type.
vpv., 1100F0,Aksm6F,:;2-12500F0,F3-1t1: 1151,;F:, .471,43F,.,68a606e. each.2,ip

1.000µF, 25p.

CERAMIC CAPACITORS: 50V d.c. Plaquette body 25mm leads.
Range: 22pF-I0,000pF. Price 2p each.

POTENTIOMETERS: Carbon
Track 025W, log and linear values.
I tat -2M51 Single gang lip
5kt] -2M s/gang w /switch 24p
5k0-2ma Dual gang 17p

SLIDER POTENTIOMETERS
0.25W log and linear values
!Oka -100kD Single gang 35p
101<D -1001,n Dual gang 50p

PRESET POTENTIOMETERS
025W I k -I MR Hor. and Vert. 6p
0.1 W 100a-220613 Vert. only 3p

KNOBS
To fit }in shaft unless specified.
Black Pointer type 8p
Slim Silvered 10p
Black lin W/chrome Rim 15p
Slider Pot knob 10p

WATFORD ELECTRONICS
35 CARDIFF RD., WATFORD, HERTS, ENGLAND.
Enclose 10p stamps for our comprehensive catalogue.

Name

Address

Practical Electronics October 1973
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BUILD A CHORDING PROFESSIONAL SYNTHESISER

44.444 a
mil JJJJJ a.,r

4 J4.! %id
44 Si) MO 4 ,jI4 5,) `ul

11111111111IM

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-fashioned 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-2 STABLE, 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
MODULE gives variable attack, sustain, touch sensitive
playing when used with VCO-2 signals. £17. OFT -1 chording
module £9. Modules (except VCO-1) guaranteed two
years.

using Dewtron (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 VC01, £1050, 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
connections! Joystick controls £5.50. REVERB
Module and spring unit £15. V.A.T. 10% extra.
V.A.T. paid orders over £75.

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 equipment to leading groups.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy" G.I. Approved
by a Musical Association. Send 15p for full catalogue of our famous musical effects.

D.E.W. LTD. 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

Di mmit
range of light dimmers

Illustrated is the popular PMSDI 000 module.
A 1000W professional quality dimmer, linear
operation. interference suppression, 60mm slider
range; size 12 5 4 cm. Ideal for low cost stage
and disco lighting. Used by schools, theatres,
studios, etc. Complete with scale plate, fixing screws
and full instructions. 45.50 inc. VAT, add 10p P. & P.
Also available in 2kW, 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 Dimwit range-Model SL800 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 wiring-similar to dimmer.
Black Al case-size 12 4  7cm. Full instructions. L6.50 inc. VAT, add
10 P. & P. Send for complete I I I us tra ted catalogue and price list.

YOUNG ELECTRONICS
54 Lawford Road, London N WS 2LN. Telephone 01-267 0101

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 cps 20 watt RMS.

MAJOR MODULE KIT 212.50
30-17,000 cps. woofer, tweeter, crossover
and baffle as illustrated. Size I9in Y i 3in.

NOTE-When ordering state 3 or 8 or 15 ohms.

BAKER LOUDSPEAKERS 100"(, BRITISH MADE
Regent 12 in. 15W 1/380 Superb 12 is. 20W 11550
Major 12 in. SOW 19-90 Group 25 12 in. 25W 1.680 I ALL PRICES

Deluxe 12 in. 15W £11.00 Group 35 12 in. 35W £9.90 INCLUDE V.A.T.

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
THORNTON HEATH, SURREY Tel. 01-684 1665

LOUDSPEAKERS CATALOGUE AND ENCLOSURE PLAN Sp

RAYMER MICROCHIP RE500

SPECIFICATIONS

OUTPUT 5W RMS (IOW peak)
FREQUENCY RESPONSE 10Hz to 50kHz +_ 3dB
TOTAL HARMONIC DISTORTION less than I%

LOAD IMPEDANCE 4 to 16 ohms
INPUT IMPEDANCE 10001 nominal
POWER GAIN 40dB typical
SIZE 140mm x 80mm x 45mm
With free instruction sheet
PRICE £6.93 (inc. VAT) + 25p P. & P.

Guaranteed 12 months against failure in normal use.
This advanced high-fidelity integrated amplifier
is completely self-contained and only requires
connecting tomains, speaker and input.
Ideally suited for:
MONO RECORD PLAYERS
MONO CONVERSION TO STEREO
STEREO CONVERSION TO QUADRAPHONIC

X 2 Microchip + Decoder)
TV AMPLIFIER
TAPE AMPLIFIER

PA INSTALLATIONS
AUDIO ALARM, ETC.

TRADE ENQUIRIES WELCOMED

r -
I NAME

ADDRESS

PLEASE SEND

1 enclose P.O./Cheque/Money Order

RAYMER ELECTRONICS LTD., STANLEY ROAD
CAMBRIDGE CBS 8L8

Reg. Bus. 1031205
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Over ISO
ways to

engineer a
better future

SECURITY

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.E.T. and we'll send you full details and a free
book. B.I.E.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.I.E.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.
Why not do the thing that really interests you? Without losing a
day's pay, von could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you but it could be
the best thing you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Dillon informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained - a
view echoed by two colleagues who recently commenced the course".
Student Yorks.
"Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects".-Student J.A.D.
"My training with quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold".-Student
C.C.P., Bucks.

HNO air FOR YOURSELF
These letters-- and there are many more on file at Aldermaston Court
- speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There's no surer way of
getting ahead or of opening up new opportunities for yourself. It
will cost vou a stamp to find out how we can -help you. Write to
B.I.E.T. Dept. BPEO9 , Aldermaston Court, Reading RG7 4PF.

Practical Radio Et- Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio Et
Electronics
maintenance and
repairs for a spare

I time income and
a career for a
better future.

CUT OUT THIS COUPON ii -,
Tick or state subject of interest.

Post to address below.
MECHANICAL Man. Prod.-cont. Constructional-cont.
A.M.S.E. (Mech.) 0 Quality Control 0 Building 0
Boiler Inspect. Salesmanship 0 Building Drawing 0

& Operation 0 Storekeeping 0 Build. Foreman 0
C &G Eng. Crafts 0 Work Study 0 Carpentry &Join. 0

Fanbgr!cat. 0 Works Civil & Municipal
D O Management 0 Engineering 0C i&esGel Eng.
Eng. Inspection 0 Constructional
Eng. Metallurgy 0 DRAUGHTSMANSHIP Engineering
Inst,Eng.&Tech. 0 AMLE.D- 0 Construction 0
Inst.

Mechanical
Mainten.

Mo t oErIgn. d.

Eng.

0
Die

Surveyors 0
0 Institute

Tool Clerk of Works 0
riinn 0 Electrical

Draughtsman-

0
HealthCo

uGeologynci l Eng.
0
0

Wel
Sheet Metal Work 0 Design

ELECTRICAL & ship 0 Hydraulics 0
Gen. Draughts -

D0

Inst. of Builders 0
U

Tech. 0 Painting & Dec. 0
o RADIO & TELE- Public Hygiene 0
O COMMUNICATIONS

R
Structural

ee,Etunrealinr. 0
Eng.O Colour TV

D c & G Radio TV/  Surveying 0
O Electronics 0
D c &G Telceomm.
O Tech.

Pray. Rad. Elec.
(with kit,

D Radio Amateurs
Exam.

MANAGEMENT & Radio Servicing
& Repairs

Radio & TV Eng.
Trans. Course
TV Main. & Serv.

ELECTRONIC
A.M.S.E. (Elec.)
C & G Elec. Eng.
C & G Elec. Inst.
C & G Elec. Tech.
Computer Elect.
Elec. Maths
Elec. Science
Electronic Eng.
Electrical Eng.
Install. & Wiring
Meters

& Measuring
Instruments

PRODUCTION
Auto. Control
Computer Frog. 0
Electronic Data

Processing 0
Estimating 0
Foremanship
Inst. Cost & Man

Accountants 0
Inst. Marketing 0
Management 0
Metrication 0
Motor Trade Man. 0
Network Plan. 0
Numerical Cont. 0
Operational

Research 0
Personnel Man. 0
Planning Eng. 0
Production Eng. 0

AUTO & AERO
Aero Eng.
A.M.I.M.I.
A.E.C. Cert.
Auto Engineer.
Autb Repair
C & G Auto. Eng.
Garage

Management
MAA/IMI Dipl.
Motor Vehicle

Mechanics
CONSTRUCTIONAL
A.M.S.E. (Civil)
Architecture
,or Ito ;,o1

O

GENERAL
Agricultural Eng
Council of Eng.

Inst.
Farm Science
General Educat.
Gen. Plastics
Tract. Maths
l'ract. Slide Rule
Pure & Applied

Maths
Refrigeration
Rubber Tech.
Sales Engineers
Tech. Report

Writing
Timber Trade
University Ent.

G.C.E.

58 '0' & 'A'
LEVELS SUBJECTS
Over 10,000
group passes

POST TODAY FOR A
BETTER TOMORROW

To B.I.E.T., Dept. BPEO9 0
BPEO9Aldermaston Court, Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

OTHER SUBJECTS

I AccrcdUcd 'iv ('.:L (.'.l

AGE

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately on Inc Nth of each month by IPC Magazines Ltd., Fleetway House, Earringdon Street, London, E.C.4. Printed in England by Chapel River Press, Andover,
Hants. Sole Agents for Australia and New Zealand-Gordon & Goteh (l)sta) Ltd.: South Africa- Central News Agency Ltd. Publishers' Subscription Rate (including postage): For
one year to any part of the world £2.65.
Practical Electronics Is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, he lent, resold, hired out or otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall nut he lent, resold or hired out or otherwise disposed of in a mutilated
condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matterwhatsoever,



enrigs
You pay less

VAT with Henry's
Low Prices

DONT RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES -

Order your latest Henry's Catalogue Price 55p post paid
complete with Discount Vouchers

BUILD THE

TEXAN
Now built and 20 + 20 WATT IC STEREOused by thousands

of satisfied cus- AMPLIFIERcomers.
FEATURES: slim As featured by

design, overall size in Practical Wireless 1972
cabinet 15}in 21 -in

6 -IC's, 10 transistors, stabilisers.
Gardeners low 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 6

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 filters, mono/stereo switch, input selector;
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 complete kit. Kit price
£2850 (+ VAT + 50p carripacking) or built and
tested £35 (+ VAT + 50p carr/packing) as
illustrated.

EARN YOURSELF EASY
MONEY, WITH
PORTA 6 6 e.11 -DISCO

BLE
- 05,

EQUIPMENT
DISCO MINI: A complete portable disco,
fitted mixer/prearnp. 2 decks all facilities.. £98.50
100 watt amplifier for above .. [38.75
SL100: 100 watt mixer/amplifier with
slider controls t69.00
R50: 50 watt mixer/amplifier .. £49.50
DISCO AMP: 100 watt mixer/amplifier
chassis unit .. E6585
DISCO MIXER/PREAMPLIFIERS (0/P
for up to 6.100 watt amplifiers):
SDLI (rotary controls): 449.50
SDLI I (slider controls): L58.50
DISCO VOX (slider controls): The com-
plete disco unit .. E69.50
DJ 100: 100 watt power amplifier for above £38.75
0130L: 3 channel 3kW sound to light .. L29.50
DJ4OL: as 30L plus built-in microphone .. £38.75
DIMANATIC. I kW adjustable speed auto
dimmer [25.00
SCENE STROBE .. L19.00
ROAD STROBE .. £25.00
Disco anti -feedback microphone .. £11.95
Colt 150 watt liquid wheel projector £22.50
150 watt QI liquid wheel projector 00.00
150 watt QI cassette wheel projector L50.00
Spare Effects cassettes, large range of
patterns
Mini spot bank fitted 3 lamps E11.00
Auto Trilite (mini with flashers).. E17.00
Mixer/Mics/Speakers/Lighting. UK's largest range
FREE stock list Ref. No. 18 on request.

L8.00

All prices carr. paid (UK) (VAT EXTRA).
Barclaycard/Access call, write or phone your order
01.723 6963 -easy terms for callers.

TEXAN
STEREO SYSTEM

PLUS Price Savings

111
f1041111,

The Texan Stereo 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.11l and
system 76 the Garrard AP76 de
luxe turntable. All necessary
leads are supplied.
SYSTEM 25 (list approx. C109)

L79.50
SYSTEM 76 (list approx. 1117)

£89.50
(plus 10% VAT and plus £1.45
carr/packing).

BARCLAYCARD/ACCESS
Call, write or phone your order
01-402 4736.
EASY TERMS FOR CALLERS

KITS - TEST GEAR -
AMPLIFIERS -

SPEAKERS - DECKS
POWER SUPPLIES -
TRANSISTORS - IC's

See pages 847, 848 and
849 of this magazine

BUILD THE NEW
HENELEC STEREO

FM TUNER

Henry'
1974CaldlaqUe J

(4,4 ,41 ',IA Vt. I I

A completely new high stability stereo FM tuner. Features variable
capacity diode tuning, stabiliser power supply, IC Decoder, high gain
low noise. IF stages. LED
indicators, Tuning meter, AFC,
Easy to construct and use.
Mains operated. Slim
modern design with fibre
glass PC. teak cabinet,
etc. Available as a kit to
build or ready built.
Overall size: 8in . 2j.in

6Iin. Produced to give
high performance with a
realistic price. (Parts list
and constructional details
Ref. No. 5, 30p.) Henry's
are sole distributors UK and Europe.

Kit price £21 (+ VAT)
or built and tested £2495 (+ VAT)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTESMADE BY EMI TO INTERNATIONAL STANDARDS
ESPECIALLY FOR HENRY'S. ALL POST PAID LESS THAN

REC. PRICES.

3 for 6 for 10 for 25 for
L6.75

L10.25
13.15 0.00 E12.25

C60
C90
CI20

E1.00
£1.33
CI.62

£1.80
L2.57

£280
£4.20

Quantity and t ade enquiries invited.

owe SOUIVO

LEARN A LANGUAGE -complete with phrase book. German,
French, Spanish, Italian. LI.36 per course. ES for any 4.

LOW COST HI-FI SPEAKERS
SPECIAL OFFERS
EMI I 3in 8in-full range speakers (post 20p each or 30p pair):
. 150TC-8 ohms Twin Cone 10 watt, L220 each or C4 pair; .450 10
watt c/o Twin Tweeters 3, 8 or 15 ohms. 0.50 each or £6.90 pair; EW
15 watt 8 ohms c/o Tweeter, E4.30 each or £7.90 pair; 350 20 watt
cio Tweeters 8 or 15 ohms. £7.50 each or L14.20
pair.
. Polished wood cabinet L4.60, post 35p.

8 ohms full range (post 20p)
FR4 4in 5 watt, £4; FR65 61in 10 watt, 1.5.50;
FR8 8in 15 watt, 0.60; FR23 9 x 6in 15 watt,
L600.

BASS AND MID RANGE -8 ohms (post 20p)
AAI2 Sin 15 watt, [320; 8110 Skin 15 watt.
£5.60; 8200 8in 15 watt, C6.45;13139/2 I 3in a Bin
30 watt LF. £10.25.

TWEETERS AND CROSSOVERS (post 20o)
K2006 10 watt 8 or 15 ohms. 11.90; FHT6 15 watt 8 ohms, £3.20: K2011
30 watt 8 ohms, E3.75; TV KEF, L425; Axcent 100 30 watt 8 ohms,
L4.90; K4009 I kHz/5kHz c/o. L2; SN75 3kHz var. c/o. £1.75

SPEAKER KITS (carr. etc. 35p)
20-2 8in 30 watt, 410 each; 20-3 8in 40 watt, LIS each; LINTON 2
20 watt, 415.95 pair; GLENDALE 3 30 watt, L28.95 pair; DOVEDALE 3
50 watt, E42 pair; KEF KK2, £20.40 each; KEF KK3. L32 each.

BUILD YOURSELF A POCKET CALCULATOR
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: 4I -in long a tin wide II in 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 E2495 + VAT
Also available assembled ready to use
C29'95 -I- VAT

1000 VAT TO BE ADDED TO ALL ORDERS. Prices and descriptions correct at time of press E & OE.

0000
31300
11000
00830

Henrys LIMITED
EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-4028381
354-356 High Fidelity and Tape Equipment 01,4025854/4736
309 PA- Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road. London W2 1B W

Open: -
9 am -6 pm
6 days  was*
All stores
span all day
Saturday


