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ul-miniature soldering iron
Kkai

or trarotstar$

CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
with nickel plated 3/32" bit and packed in transparent
display box. Also available for 220 volts. Price £1.70

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70
G.240 Miniature soldering iron 18 watt 240 volts
extensively used by N.M. Forces. Suitable for high speed
oldering and fitted with iron coated 3/32" bit. Also

available for 220 volts. Spare bits 1/8", 3/16" and "4" are
obtainable. Price £1.83.

Pitictstow q5 WW1 sOtt,1104

26 watts

E.240 20 watt 240 volts soldering iron fitted with
'4" iron coated bit. Spare bits 3/32", 1/8" and 3/16"
available. Can also be supplied for 220 and 110 volts.
Price £1.80.
ES.240 25 watt 240 volts soldering iron fitted with 1/8"
iron coated bit. Spare bits 3/32", 3/16" and 'A" available.
Can also be supplied for 220 and 110 volts. Price £1.83

Price £2.75

SK.1
SOLDERING
KIT
The kit contains a
15 watt 240 volts

soldering iron
fitted with a 3/16" bit,

nickel plated spare bits of 5/32" and
3/32", a reel of solder, heat sink,
cleaning pad, stand and booklet "How
to Solder", Alva fv,iildblu to! 220 volts.

r

Price

SK. 2
SOLDERING KIT
This kit contains a
15 watt 240 volts
soldering iron fitted
with a 3/16" bit, nickel
plated spare bits of
5/32" and 3/32", a reel
of solder, Heat Sink,
1 amp fuse and booklet

£2.40. "How to Solder"

4100111, ismim AN,

tivt4tanen
searhei. `"'
faillowleD.12.11,r *gm ws,..11.

WA.Kbaralorl.a.

MES. 12
A battery operated
12 volts 25 watt
soldering iron complete
with 15' lead, two
crocodile clips for
connection to car
battery and a booklet
"How to Solder" packed
in a strong plastic wallet.
Price E1.95.

PINEONOM MIMATURIt SOLOOtINC IRONMODEL
arcves, etc.

`7......4"-".

4ii4m=...4111111=as_

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation
(4,000 v A.C.). Will solder live transistors in perfect
safety: fitted with 3/32" iron coated bit. Spare bits 1/8"
3/16" and Y." available. Can also be supplied for 220 volts.
Price £1.80
CCN.240/7 The same soldering iron fitted with our new
7 -star high efficiency bit for very high speed soldering
The triple- coated bits are iron, nickel and chromium plated.
Price £1.95

to ar
your
prob

Aopp)46 Wt.
Illir
4r I enclose cheque/P.O./Cash

(Giro No. 2581000)

Name

Address
PE5

I

I

Please send the Antex
colour catalogue.

Please send the following:

10001
from electrical, radio or car accessory
shops or from Antex Ltd., Freepost

(no stamp required) Plymouth
PL1 1BR Telephone 0752 67377/8



Now! from EMI
pnccosunpnmarc

hnd
money- saving kits

EMI speakers are internationally recognised -used
in the highest quality sound reproduction equipment.
Because of this world-wide demand, EMI matched
speaker kits are available to you at a really keen price.

And now, EMI introduce the commonsense cost -
saving approach to high quality speaker enclosures.
Available in complete easily assembled kit form -all
you need is a screwdriver -they form the ideal

A member of the
EMI Group of Companies.

International leaders in Electronics.
Records and Entertainment.

EMI

combination of superb sound reproduction and good
looks you'll be proud to have in your home.

There are eight kits -from compact book -shelf
units to large floor standing enclosures -all finished
in selected wood veneer, with matched loudspeaker
kits handling from 5-35 Watts.

Realise the full fidelity of your audio system at a
fraction of the cost of comparable speaker assemblies.
Contact your hi-fi dealer or send to EMI for full details

Perfection in Sound
EMI Sound Products Ltd., Hayes, M id dlest x.
Telephone: 01-573 3888, Ext. 667
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* COMPACT -
EASY TO ASSEMBLE

* LATEST SOLID-STATE ELECTRONICS
* MONOLITHIC POWER AMPLIFIERS
* BRITISH BUILT * FULLY GUARANTEED
* COMPREHENSIVE INSTRUCTIONS
* DIRECT FROM MANUFACTURERS
The Bi-kits "SYSTEM 12 STEREO" is a kit form modular stereo ampli-
fier system of modern design, providing an output of 12 watts peak
(6 watts RMS minimum) from two remarkable amplifiers which have a
frequency response from 20 Hz to 50 kHz. Assembled pre -amplifier
and power supply module together with mains transformer plus two
8in round twin -cone speakers matched to the system are included in
the kit which also contains all the necessary connecting wire and
such items as the silver anodised front panel and 4 matching control
knobs. Inputs for tuner or tape recorder, ceramic or magnetic cart-
ridges are provided. Stereo balance better than 2dB, plus sep-
arate bass and treble controls are typical of the "SYSTEM 12
STEREO" specification.

IMO
Plinths and covers, speaker cabinets
and decks are easily available and
your finished stereo system (built
by you) will look like this.

4 4

ORDER NOW I

SYSTEM 12 STEREO
BUDGET PRICED AT ONLY

P&P35p

enclosing M.O./P.O./Cheque: Value E to
BI -KITS Dept. PE, 63a High Street

Ware, Herts.
A Member of the BI-PAK Group

Burns and scalds can rob your fingers of the
dexterity essential to your hobby. So keep
Burneze close to hand for minor burns. This
unique scientific aerosol cools the heat out in
just 8 seconds, ansthetizes pain, reduces
swelling. Be well -equipped --buy Burneze,
from chemists.

Potter & Clarke Ltd Croydon CR9 3LP

FERBAXTI
SEMICONDUCTORS AT LOWEST PRICES

All semiconductors brand new and fully guaranteed.
ZTX107 10p ZTX320 28p BES61 19p ZS176 alp K5043A 17p
ZT X108 9p ZTX330 13p BF596 16p Z5178 34p KSO47A lip
ZTX I 09 10p ZTX331 14p BFS97 2Ip ZS270 10p KS056A lip
ZTXI 14 10p ZTX500 10p BF598 2Ip ZS27 I 14p KS062A lip
ZTX300 10p ZTX501 Ilp 2N3055 6Sp Z5272 16p KS068A lip
ZTX301 11 p Z.TX502 15p Z5274 17p KS075A lip
ZTX302 15p ZTX503 Up Diodes Z5276 asp K5082A lip
ZTX303 Ilp ZTX504 39p Z5140 22p ZS278 33p KS09 I A 17p
ZTX304 19p ZTX5 10 15p ZSI 41 39p K5100A lip
ZTX3 I 0 7p ZTX530 19p ZS142 30p Zeners K5110A lip
ZTX3I I 9p ZTX531 20p Z5I70 9p K5030A 17p KS 120A lip
ZTX312 9p ZTX550 15p ZSI71 lip KS033A 17p KSI30A lip
ZTX3I3 10p BFS59 15p Z5I72 14p KS036A 17p KSI50A lip
ZTX3 14 I I p BFS60 19p ZS174 15p KS039A 17p KS 180A lip

MOTOROLA M1E2955 L1.65. MJE3055 851p. 2N4444 01.25
R.C.A..: CA3075 LI.13. CA3090Q £3.46

Postage 8. packing 10p. Free above L2. Send SAE for Ferranti data.

DAVIAN ELECTRONICS, P.O. BOX 38, OLDHAM, LANCS

C.T. ELECTRONICS
FOR REAL SERVICE WITH THE

LARGEST SELECTION OF
ELECTRONIC COMPONENTS

AND TEST EQUIPMENT
You must visit

C.T. ELECTRONICS
267 ACTON LANE, CHISWICK, LONDON, W.4

9.30 a.m. 6 p.m. MONDAY SATURDAY
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WORLD WDE
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THOUSANDS OF TRANSMISSIONS,
AND STATIONSTHE WORLD OVER'

BOX

16E9.97 EP1r43p

*COMPARE

ITS PERFORMANCE with

£34 RADIOS!
NOTJUST A RADIO -BUT

TECHNOLOGICAL MAGIC!

What everyone's been waltIng for-THE LATEST MODEL SUPERSEDING
ALL PREVIOUS MODELS-THE FANTASTIC BRAND NEW RUS-
SIAN "MERIDIAN" 6 -WAVEBAND PORTABLE RADIO DESIGNED
FOR WORLD-WIDE RECEPTION. So advanced it will probably make
your present radio seem like a " crystal set ". It's far better than any 6 -wave
radio even they have produced! We're almost giving them away at 89.97-a
mere fraction of even today's Russian miracle once! We challenge you co com-
pare performance and value with that of 834 radios.' " You can't lose. Instant
refund if you are not astounded! Purer and sweeter tone than ever! Much
wider 'band spread than hitherto for " pin -point " station selection!
Once again the Russians have proved their fantastic ability in the field of elec-
tronics-brilliantly reflecting their advanced micro -circuitry techniques in the
field of space communications. Yes, 6 sep wavebands, including Stan-
dard Long, Medium and Short Waves to cover the world. Unique snits
control waveband selection unit gives incredible ease of station tuning!
Thousand of different transmissions and stations at your fingertips,
and messages from all over the world! Superb, sweet tone-controlled from a
whisper to a roar that will fill a hall. Genuine push-pull output! Separate
ON/OFF volume and Treble/Bass tone controls! Take it anywhere-runs
economically on standard batteries. Internal ferrite rod aerial plus built-in
telescopic aerial extending to full 334in length. It's also a fabulous CAR RADIO,
any speed, requires no additional aerial. UNIQUE! Elegant Black.
White and Chrome finish case. SIZE 101in x 8in \ 3Jin overall approx. Made to
give years of perfect service. With WRITTEN GUARANTEE, manual with simple
instructions and circuit diagram. ONLY 89,97 POST, ETC., 43p. Standard
batteries 23p extra. Can also be used through ion amplifier, tape
recorder or public address. Refund if not delighted. Send today or call.

FANTASTIC (even by our standards!) Brand new-the latest sensation
in the world of sound! First class makers! Not only a fabulous VHF AM/FM
Radio AND Cassette Tape Recorder and Player combined, but it also
runs off standard batteries or mains (simply plug in 220/240V a.c. line cord).
Now you can record and play back anything, anywhere! You can even
tape direct from the Radio as you listen! RECOMMENDED RETAIL
PRICE GENUINELY 844 YET WE OFFER AT ALMOST HALF PRICE!
Just look at these wonderful features:-.Press-button Keyboard Control
panel or latest MASTER SWITCH CONTROL. ""MAGIC EYE" Visual
Battery check/ ding level indi built-in automatic leveller!
Separate ON/OFF, and HI -LO volume controls! Heavy duty built-in
speaker! Earphone (for personal listening or "monitoring") and ion
speaker sockets! 'Remote control microphone! 'Built-in swivel tele-
scopic ion aerial (24in .)! Magnificently made case, with
carry handle (DESIGNS VARY SLIGHTLY). Takes standard 30, 60. 90 or 120
minute Philips Cassette Tapes obtainable everywhere. But wait, the amazing
built-in full circuit VHF AM 'FM Radio gives you superb clarity of tone and
incredible station selection-Unique rotating Station Selector Dial-get all local
city and regional stations in every part of the country plus BBC National VHF.
Picks up dozens of foreign stations. Also fabulous in your car! You could
pay ELLE's more fora Car Radio or Car Cassette Player ALONE! ONLY 113.75
carr.,tc., 35p. Complete with simple instructions, remote control micro-
phone with on/off switch and microphone stand. WITH WRITTEN
GUARANTEE. BONUS OFFER-Standard Batteries and Cassette
Tape 25p extra. Refund g'teed. It's an offer you cannot afford to miss!

mmw mmo mimm mmm
Order by post to Uxbridge Road address or call at either store. Bargains galore at
bothstores- (COMM ERCIAL TRAVELLERS PLEASE NOTE: Merchandising

office at Holborn store.)

SHOPERTUNITIES LTD. pg1

04WMIYIVOf MORE?
THE VERY LATEST! SENSATIONAL!

COMPLETE
HIGH FIDELITY

Special Transmissions& Radio Receiver

BUT WAIT!
SUPER DE LUXE

AC/DC MAINS
and BATTERY model
with Built-in MAINS
BATTERY BOOSTER
ONLY£2 INTRA IF REQUIRED

P CKS UP AIRCRAFT TRANSMISSIONS (control to aircraft. etc.), ALSO
GETS TAXIS. AMBULANCES, LOCAL RADIO STATIONS, CON-
TINENTAL STATIONS. ALL H&C, VHF, AND MANY MORE, including
fascinating public service issions. A miracle of advanced tech-
nology. An instrument that will bring a new dimension to your world of sound!
Frequency ranger MW540-1600 KHz, FM 88-108 MHz, Air 108-136 MHz. Inter-
mediate Frequency: MW 455 KHz. FM 10.7 MHz, Air 10.7 MHz. 18 SEMI CON-
DUCTORS, Transistors II, Diodes 6 + Thermister! Automatic frequency

1 "locks -in" eliminating drift. Pinpoint selection. Built-in adjustable
8 -section Telescopic Aerial over 30in approx. Lowest price ever! Tremen-
dously strong leather -grained finish case with carry handle 10iin x 61in
4in overall approx. Written ONLY 1749, post 38p. Also Super
De -Luxe model ONLY 89.99, post 39p (incorporating VHF, AM, FM and AFC
SPECIAL AIRCRAFT WAVEBAND). Runs off mains-AC 230-250V, OR off
standard batteries. It's got a built-in battery booster, too! Just plug into
mains whenever you wish! 'Compare them with sets costing £40 or more.
Ref . BONUS TO EVERY PURCHASER OF EITHER
MODEL: Shoulder strap, earphone for personal listening and dry batteries all fo
31p ex. if req. NOTE.-The Ministry of Posts & Telecommunications ha
pointed out that a Licence (not generally available to the public) i

required for the ion of transmissions by Fire Brigade, Aircraft.
Ski i et

CAVE £20.25 NOW'
ON SOLID STAT

E This equipments got ]

EVERYTHING!

BATTERY "MAINS AC

Combined
V.0.1 AMIN
RADIO and
CASSETTE

TAPE RECORDER
& PLAYER

_mem*
WITH REMOTE
CONTROL MICROPHONE

U

RECE
coomENDEI4

RETAIL
PR

retEf23753
Dept.' PE/18 194 UXBRIDGE ROAD (faclug r)hepherds Bush Green), LONDON WU 8AQ.
(Thuri: I, Tei. 7). Also at 87/89 HIGH HOLBORN (opposite Chancery Lane), LONDON,
W.C.1. (Thurs. 7 p.m.) BOTH STORES OPEN PEON HON. TO SAT. 9-8.
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8' A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Now

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

Learn basic Radio and Electronics at home-the fast, modern way.
Give yourself essential technical "know-how"-like reading circuits,
assembling standard components, experimenting, building-quickly and
without effort, and enjoy every moment. B.I.E.T.'s Simplified Study
Method and the remarkable TECHNATRON Self -Build Outfit take the
mystery out of the subject, making learning easy and interesting.

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

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

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

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY

A 14 -year -old could understand
and benefit from this Course-but
it teaches the real thing. The
easy to understand, practical
projects-from a burglar -alarm to
a sophisticated Radio set-help
you master basic Radio and Elec-
tronics-even if you are a "non-
technical" type. And, if you
want to make it a career, B.I.E.T.
has a fine range of Courses up to
City and Guilds standards.
New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of "OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO". This brand new
booklet-just out-tells you all
about TECHNATRON and
B.I.E.T.'s full range of courses.

BIET

Opportunities in
Telecommunications

TV and Bad.,

Dept. B12, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK
 To B.I.E.T. Dept. BI 2. Aldermaston Court, Reading RG7 4PF
I Please send books and full information - free and without I
I obligation.

BIET

NAME AGE
BLOCK CAPITAL, PLEASE
ADDRESS

SUBJECT OF INTEREST

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I
LA remitted by the Council for the Accreditation of Correspondence .1111

ME IMO NMI a

IEM  
SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LST SERVICE

A full design range of high quality TTL available from LST your Officially
Appointed Siemens Distributors

Part Description Equal 1-24 25-99 100 up
No. to

FLH
7400 Quadruple 2 -input NAND gate 101 20p 16p 14p
7401 Quadruple 2 -input NAND gate

with open collector output 201 20p 16p 14p

7402 Quadruple 2 -input NOR gate 191 20p 16p 14p

7403 Quadruple 2 -input NAND gate
with open collector output 291 20p 16p 14p

7404 Hex inverter 211 25p 2Ip 18p

7405 Hex inverter with open collector
output 271 25p 2Ip 18p

7408 Quad 2 -input positive AND gate
Totem pole output 381 25p 2Ip 18p

7409 Quad 2 -input positive AND gate
open collector 391 25p 2Ip 18p

7410 Triple 3 -input NAND gate III 20p 16p 14p

7413 Schmitt Trigger 351 35p 29p 25p
7420 Dual 4 -input NAND gate 121 20p 16p 14p

7430 8 -input NAND gate 131 20p 16p 14p

7440 Dual 4 -input NAND buffer 141 24p 20p 17p
7442 BCD to decimal decoder TTL out-

put 281 61.16 94p 3Ip
7443 Excess 3 to decimal decoder 361 LI.45 61.20 6148
7444 Excess 3 gray to decimal decoder 371 6145 61.20 6148
7450 Expandable dual 2 -wide 2, -input

AND -OR -INVERT gate 151 20p 16p 14p
7451 Dual 2 -wide 2 -input AND -OR -

INVERT gate 161 20p 16p 14p
7453 Expandable 4 -wide 2 -input AND -

OR -INVERT gate 171 20p 16p 14p
7454 4 -wide 2 -input AND -OR -INVERT

gate 181 20p 16p 14p
FLY

7460 Dual 4 -input expander 101 20p 16p 14p
FU

7470 J -K flip-flop 101 45p 37p 32p
7472 J -K master -slave flip-flop 111 32p 27p 23p
7473 Dual J -K master -slave flip-flop 121 45p 40p 35p
7474 Dual D -type edge triggered flip-

flop 141 46p 38p 33p
7475 Quad bistable latch 151 45p 40p 37p
7476 Dual J -K master -slave flip-flop with

preset and clear 131 45p 40p 36p
FLH

7480 Gated full adder 221 67p S6p 48p
7482 2 -bit binary full -adder 231 87p 73p 62p
7483 Four -bit binary full adder 241 61.32 6146 6140
7486 Quadruple 2 -input exclusive -OR

element 341 33p 27p 23p
FLJ

7490 Decade counter 161 80p 67p 57p
7491A 8 -bit shift register 221 61.28 11.07 92p
7492 Divide -by -I2 counter 171 85p 7Ip 6Ip
7493 4 -bit binary counter 181 80p 67p 57p
7494 4 -bit shift register 231 61.13 94p 8Ip
7495 4 -bit shift register 191 87p 72p 62p
7496 5 -bit shift register 261 6148 11.22 61.05
74100 Dual quadruple bistable latch 301 6144 61.37 6I.17
74107 Dual J -K master -slave flip-flop with

preset and clear 271 52p 43p 36p
FLK

74121 Monostable multivibrator 101 48p 40p 34p
74141 BCD to decimal decoder and nixie FLL

driver 101 61.22 11.02 87p
74190 Synchronous up down 4 -bit decade

counter with one line mode
control 201 61.80 1148 61.27

74191 Synchronous up down 4 -bit binary
counter with one line mode
control 211 61.80 6148 61.27

74192 Synchronous up down 4 -bit decade
counter 241 61.74 6145 61.25

74193 As above --binary counter 251 6144 4145 6145

TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS
DATA BOOKLET 20p

CONTRACT ORDER PRICES AND BUEK
QUANUITY PRICES QUOTED ON REQUEST

EXTENDED RANGE AVAILABLE TO TRADE
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PART OF OUR CATALOGUE RANGE:
Large range of Transistors by many major
manufacturers, Zener Diodes, Thermistors,
Varicap Diodes, Rectifiers, Thyristors, Triacs,
IC Am plifiers, Unij u nctions, 0 pto-electron ics,
Tunnel Diodes, Meters, etc., etc.

2N5777 PHOTO DARLINGTON
NEW LOWEST PRICE
FANTASTIC SENSITIVITY 45p

IF YOU HAVEN'T GOT OUR
CATALOGUE WHY NOT ??? IT'S FREE !

ULTRASONIC TRANSDUCERS
Operate at 40 kc/s. Can be used for
remote control systems without cables
or electronic links. Type 1404 trans-
ducers can transmit and receive.
FREE: With each pair our complete
transmitter and receiver circuit.

fi,
(Sold only in pairs)

7 SEGMENT INDICATOR 30I5F
16DIL Case -0-9 plus decimal indication. /1 incl.
data/circuits. FLLI21 Decoder Driver L1.32 to suit.
LST are appointed distributors for the Minitron 3015F -
quantity prices on request.

Sinn

NEW PRODUCT ! !

LOW COST DIL SOCKETS
16 PIN DUAL IN LINE 17p
14 PIN DUAL IN LINE 15p

NEW LOW PRICE
LIC709C/5 (T05)
LIC709C114 (OIL)
LIC723/5 (TOO)
L1C723/14 (DIL)
L1C741 C/5 (TOO)
LIC74IC/14 (D1L)

LIN EARS!!
40p
35p
79p
93p
43p

.. 40p

All above are the new NEW-
MARKET Linear range.
LST are Official Distributors for
Newmarket Transistors Ltd.
Data and Volume prices on
application.

TERMS:
Retail Mail order subject to 50p
minimum order. Cash with order
only.
Schools etc.: Nett MA against
Official order.
Trade: Account on application.
Postage: 10p inland; 25p Europe:
elsewhere -send plenty will refund.
Guarantee: All goods carry
Manufacturers' warranty.
Counter sales: Same address -open
Saturdays.
Trade Enquiries only: Telephone
Brentwood 226470.

LOW COST I AMP BRIDGES
1-99 100+

WOOS 50piv  23 .11

W01 100piv 14 -21

WO2 200piv 15 -23

WO4 400piv .27 .24
WO6 600pi v -28 -25

WO8 800piv 55 -31

Sub -miniature size. Plastic encap-
sulated. Larger quantity prices on
application.

SPECIAL OFFER 1N4000
SERIES I AMP RECTIFIERS

p.,.v. 1-49 50+ 100+
N4001 50 070 060 030
N4002. 100 070 065 060
N4003 200 090 055 070
N4004 400 100 090 ON
N4005 600 110 100 090
N4006 800 140 130 110
N4007 1000 190 ISO 120

p. ).y. 500+ /000+
N4001 50 045 040
N4002 100 055 045
N4003 200 060 050
N4004 400 070 060
N4005 600 075 070
N4006 800 100 095
N4007 1000 110 100

Should any item be out of stock we
reserve the right to supply a higher
voltage rated item at no extra
charge.

LST ELECTRONIC LTD
Mail Order Dept. (PE)

7 COPTFOLD ROAD, BRENTWOOD, ESSEX

NEW LOWER PRICES
AC107 30p BSY95A lap 0A70 Bp 40430 97p
AC126 lOp BY100 ISp 0A73 Bp 40432 L127
AC127 15p BYZIO 35p 0A79 Bp 40512 /1.45
AC128 10p BY 212 30p OAS I Bp 40576 E 1 .70
ACI51 lap BYZI3 10p GABS Bp IN4007 10p
ACI76 15p BZY88( 0A90 Bp IN4148 7p
AC187 1.5p C3V3 15p 0A91 Op 2G302 19p
AC188 15p C3V6 ISp 0A95 Bp 2G371 15p
ACYI7 27p C3V9 15p 0A200 10p 2G374 25p
ACYI8 2.0p C4V3 15p 0A202 10p 2N174 SOp
ACY 19 20p C4V7 I5p OC19 37p 2N385A/ 50p
ACY20 10p C5VI 15p 0C20 97p 2N388.4 50p
ACY21 19p CSV6 15p 0C22 47p 2N404 23p
ACY22 10p C6V2 15p 0C23 60p 2N696 15p
ACY40 15p C6V8 15p 0C24 60p 2N697 17p
ACY4I 15p C7V5 ISp 0C25 37p 2N698 30p
ADI40 55p C8V2 15p 0C26 33p 2N706 10p
AD149 50p C9V I ISp 0C25 60p 2 N706A 11p
ADI61 36p C10 15p 0C29 60p 2N708 16p
AD162 36p C II 15p 0C35 Sop 2N711 37p
AF 06 24p Cl2 15p 0C36 63p 2N71 I A 37p
AF 14 15p C13 15p 0C41 25p 2N9 I I 50p
AF 15 2.5p CIS 15p 0C42 30p 2N914 10p
AF 16 2.5p C16 ISp 0C44 15p 2N9 I 8 41p
AF 17 25p C18 15p 0C45 12p 2N1090 )0p
AF 18 44p C20 15p 0071 11p 2N1091 33p
AF 24 15p C22 15p 0072 12p 2NI131 30p
AF 26 17p C24 15p 0075 23p 2N1132 30p
AF 39 30p C27 15p 0076 25p 2N1302 17p
AF 86 40p C30 15p 0077 40p 2N1303 I/p
AF239 36p CA3004 LI-SO 0081 20p 2N1304 21p
ASY26 2.5p CA3005 /1.17 008 I D 20p 2N1305 2.1p
ASY27 30p CA3011 74p 0081 Z S5p 2NI306 14p
ASY28 220 CA3013 L1.05 0082 15p 2N1307 2.4p
ASY29 30p CA3014 L1.14 OC82D ISp 2N1308 30p
AS Z21
AUYI0

37p
II -50.

CA3018 84p
CA3020 L126

0083
0034

Rip 2N1309
2N1507

30p
asp

BAI 15 Bp CA3028A 74p 0C139 15p 2N1613 15p
BC107 10p CA3035 11.23 OC I 40 35p 2N171 I ISp
BC108 10p CA3043 0.37 OC 170 ISp 2N2I47 75p
BC109 10p CA3044 /1.20 0C171 30p 2N2 I 48 60p
BC147 10p CA3046 75p 0C200 40p 2N2 I 60 57p
BC148 9p CA3047 0.37 0C201 60p 2N2368 17p
BCI49 10p CA3048 /2.05 OC202 25p 2N2369 17p
BCI58 1 1p CA3049 /1.60 OC202 7Sp 2N2369A 19p
BCI67 Ilp CA3052 LI-65 0C203 40p 2N2646 47p
BC168 10p CA3090Q /3.46 0C204 40p 2N2904 44p
BC169 lip CRI/051C 40p 0C205 7Sp 2N2904A 49p
BC I 69C 15p CRI /40IC 60p 0C206 90p 2N2905 65p
BC182 10p CRS305AF 0C207 7Sp 2N2905A 75p
BCI82L 10p /1.011 OCP7 I /M 42p 2N2806 44p
BC183 9p CRS3(40AF ORP I 2 SOp 2N2906A 54p
BCI83L 10p 11.53 ORP60 40p 2N2926 all
BC184 13p D1371 4Sp ORP61 40p colours 10p
BC184L 11p M1E520 SOp P346A 19p 2N3053 20p
BC2 I 2 lap M1480 97p PA230 L1.40 2N3054 50p
BC2I2L lip M1481 /1.25 PA234 L1.25 2N3055 60p
BCY30 asp M1490 LI PA237 E2 2N3702 10p
BCY31 4Sp M3491 L1.35 PA246 L1.63 2N3703 10p
BCY31 50p MPFI02 42p PA424 L1.45 2N3704 I 1p
BCY33 20p MOF I03 15p SL403D LI .SO 2N3705 10p
BCY34 2.5p MPF I04 37p STI40 15p 2N3706 9p
BCY38 30p MPFI05 40p STI41 200 2N3707 lip
BCY70 ISp NKTI24 )0p TAA263 75p 2N3708 7p
BCY71 30p NKT I25 40p TAA293 97p 2N3709 9p
BCY72 15p NKT I26 37p TAA3 I 0 0.15 2N37 1 0 9p
BDI2I 65p NKTI28 ISp TAA320 7Sp 2N3711 9p
BD123 110p NKT2I I 25p TAD100 LI97 2N3819 35p
BD124 75p NKT2I2 2.5p TA0110 11.97 2N3820 60p
BD I 31 75p NKT2 13 25p TD716 60p 2N3826 30p
B0132 75p NKT2I6 46p TIP31A 620 2N4058 15p
B0720 L1-05 NKT2 17 SOp TIP32A 74p 2N4060 12p
BFI IS 2.3p NKT218 15p TIS88A 45p 2N4061 I 2P
BF 1 63 35p NKT219 15p 141.900 40p 2N4062 129
BF I67 lap NKT223 17p AL914 40p 2N4284 15p
BF 173 19p NKT271 lap ti1923 40P 2N4257 15p
BF177 25p NKT272 17p V405A 46p 2N4289 15p
BF 1 78 31p NKT274 lap ZTX108 1 I p 2N4871 40p
BFI80 35p N KT275 10p ZTX300 13p 2N5254 4Sp
BFI81 35p NKT279A 12p ZTX302 ISp 3N54 L1.30
BFI84 20p NKT28 I 19p ZTX303 ISp 3N128 69p
BFI85 2.5p NKT302 87p ZTX304 27p 3N140 76p
BF194 17p NKT304 79p ZTX314 lip 3N141 73p
BFI95 15p NKT351 75p ZTX320 30p 3N152 86p
BF I 96 I5p NKT401 7Ip ZTX330 I Bp 40250 5Sp
8 F200 35p NKT402 77p ZTX500 16p 40309 33p
BFX 13 25p NKT403 65p ZTX50 I 16p 40310 45p
BFX29 25p NKT404 60p ZTX502 20p 40312 4Bp
BFX84 25p NKT405 79p ZTX503 17p 40320 47p
BFX85 34p NKT406 62p ZTX504 40p 40360 43p
BFX86 25p NKT420 [ I .113 N34A 20p 40361 47p
BFX87 30p NKT451 Sep N60 20p 40362 55p
BFX88 14p NKT452 54p N64 lop 40406 56p
BFY50 12p NKT453 50p N82A 47p 40407 39p
BFY51 19p NKT7 I 3 19p N914 7p 40408 5Ip
BFY52 20p NKT7I7 44p N4001 7p 40409 54p
BFY53 17p NKT773 25p N4002 7p 40410 61p
BFY90 67p NKT781 29p N4003 10p 40468A 35P
BSXI9 16p NKT20329/ N4004 10p 40600 Sap
BSX20 16p 0013 31p N4005 12p 40601 55p
BSX2I 10p OAS 20p N4006 ISp 40602 49p
BSY27 20p 0A10 15p 2N5756 95p 40603 49p
BSY29 15p 0A47 Bp 40486 95p 40673 90p

QUALITY: LST are Official Franchised Distributors
for the majority of our advertised
products. Members of the Association
of Franchised Distributors tvi

of Electronic Components. 2111="16
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ROC PRICE

£54.95

`Where canI getexclusive
ROC ELECTRONICS !

ACADEMY STEREO CASSETTE 
TAPE DECK, MODEL CS -20000 r`I.
No hi-fi system is complete without one -

hook it up to any ROC or other good qual-
ity amplifier. and the results are
fantastic! The CS -20000 records
and plays back. A big feature is its
easy -to -use piano -key controls.
Easy -to -pt -at mic inputs are on

top: fine inputs end outputs at the rear.
Dual -channel recording level meter. Pop-up cassette ejection.

Stereo/Mona button. Tape counter. Pause control. Tape speed
15 ips (415 cms). Frequency response 100-10,000 Hz. Wow

lielallsl lane
'pall and flutter better than 0-3%. Rewind time better than 80

etalth
%et sad all sec with C60 cassette. Engineered throughout to the

si
esseetllet 14405 highest electrical and mechanical standards. Site 16'

Normal Piles L65-00 wide. 41' high and 8' deep. Walnut cabinet with sat
aluminium trims.

REALISTIC 30 WATT STEREO
AMPLIFIER MODEL SA -500

A superb hi-fi amplifier with all the fea-
tures you've ever wanted - for under
(46110. Saving over (1000 on the normal
retail value. Up-to-the-minute slider con rots for bass end treble. beparete
volume and balance controls. Headphone oast on front panel. Push-button
input controls - magnetic phono (highly w) met aux. mono. monitor.
Loudness push-button control for perks sound at low output levels. Norm.
Left and right push-button on/off switche for speakers. Noise filtering M.50
and tape monitoring facilities. Two mill ry AC outlets. frequency response 20-
20.000 Hz 1 db at full power. 15 wan rms per channel. Walnut cabinet with
satin aluminium trims. Inputs: phono 2.5mg and 5mV RIAA: tunerlaux 250mV. Hum
and noise: phono - 50db: tuner/aux - 650. How's that for a specification!

Site 141" wide. 35" high. 101- deep.

figrAOLSON RA -310 AM/FM/MP
rzlITEREO TUNER

This ROC Tuner is especially de-
signed to match the Olson AM -395
Stereo Amplifier. In price and

value, as well as it's good look-
ing design! But of course it's also

deal for use with any other amp tier. The RA.310 costs (1000 less than
the normal retail value, and yet it is a highly sophisticated unit, incorpo-
rating the latest solid state technique.. Operation is drift free for sup -

L50 -0.riqL50-0.tame station -holding capability. You can connect this Tuner to a steno, IT amplifier, to a taps deck or a tape recorder. And of course it covers all
the stations in the AM and FM bands. FM: 87-108 MHz; AM: 525-1605 kHz.

FM Sensitivites: FM. 30V: AM, 250pV. Stereo "pennon 30dB at lkHz, image rejection
60dB. Site: 11*" wide. 4" high. 75' deep.

REALISTIC SA -1000 0 -WATTn
STEREO AMPLIFIER
Here's fabulous, exciting value in

miniature! This high quality stereo
amplifier measures only 9' wide
high sr deep. And yet it has sepa-

rate ganged volume. balance and tone con.
Dols. Plus speaker in /out, mono/stereo. phono/

tuner and power on /off slide switches. The ends are oiled walnut. with match.
mg enamelled metal top. The front panel is satin aluminium and walnut -brown

Normal Pose (2! 00 enamel. Frequency response is 50 to 10.000 Hz , 3dB. Output 3 watts r.m.s.
per channel into 8 ohms. Inputs are 100m1/ for both phone and tuner.

ROC PRICE

£14.50

REALISTIC TM -700
AM/FM/ MPX
STEREO TUNER
Here's another unit that gives
you fabulous value in miniature!
Designed specifically to match
the Realistic SA -1000 in bath.
appearance. size and perform-
ance. the TM -100 is superb value -tor -money. It gives you the full FM
and AM ranges - FM. 88-108 MHz: AM. 535-1605 kHz. Sensitivities N.
FM 50V: AM 250pV. Image rejection 50dB.

OLSON AM -395
40 -WATT STEREO 165!
AMPLIFIER Pet
An ideal unit for your new
stereo separate system.
It is more than (1000
below the normal retail
price! Making the AM -395
one of Britain's best hi-fi

buys. It takes in signals from magnetic or ceramic pickups.
tuners !see Olson RA -310) and tape decks. And it's got out-

- price LIS 60 puts for taping and for headphones. There are separate bass
and treble controls. separate Left and Right channel volume
controls. And a loudness switch for boosting the bass and
treble notes when listening at low output levels. Frequency

response 20-20.000 Hz 3dB. Output: 20 watts tilts. per channel
Into 8 ohms. Inputs: magnetic Pena 100/ RIAA, crystal phono I 00mV:
tape 160mV: tuner 160mV. Size 11A- wide, 4' high. 7)" deep. The
specification reads well - sounds even better!

HOC PRICE

efial 6 .5°
L95-00

Built-in aerials. facilities for external FM aerial. Ilium
light. Each speaker has 61' bass and 3' treble units.

8 ohms. Frequency response : 30 to 20.000 Hz. FM: frequency
stereo separation 30dB. image rejection 40db.

AM: frequency range 530-1605 kHz, sensitivity 100pV.
Sizes: speakers 8. wide. 12. high and 95. deep: roc o i eee
6' wide. 12" high and 95" deep. And their sophisticated
appearance matches the excellence of the specification.

1 -TRACK
STEREO CARTRIDGE

TAPE DECK MODEL RP-1000ST
he popular Lear -Jet type recording unit is the heart of

the fantastic RP-1000ST, which has full record and play-
back facilities. Automatic track change with manual over-
ride. Press to start button. Stereo headphone and Left and
Right Mic sockets on front panel. Dual recording level
meter. and Left and Right volume controls. Built-in pre -
amp. Tape speed 35 ips 115 cms). Frequency response:
playback 30-10.000 Hz: recording/playback 308,000 Hz.
Line output: fully variable 0-500mV. The RP-1000ST in-
corporates all the features you'd expect in a top quality
Cartridge Tape Deck. Size 16" wide, 4" high. r deep.
Cabinet in walnut. Including connecting leads

TRACK HOME STEREO CARTRIDGE PLAYER n
MODEL El
With this unit. you can play any standard 8 -track cartridge
on the market - at a fraction of the normal retail value'
It gives you a total of 5 watts of power, to feed into two
Bohm speakers. The frequency response is 50 to 10.000
Hz. giving you a fine tonal quality that can't be bettered at
anything near this price. The El has separate tone.
balance and volume controls. giving you complete free-
dom to select the sound you want to hear. Tape speed it
35 ips. and wow and flutter are both less than 0-3%. Site:
11 }"wide. 5- high. 11' deep.

Normal P ice
25 00 il,fr.

nR.446 3 -WAY MATCHED SPEAKERS
hese will do Distice to your amplifier - and to your

pocket. At only (17.00 a pair, they are real valuefor-money.
Each c bind is heavily lagged and teak finished. They
handle 6 watts rms (B warn rms each). Each loudspeaker
contains a large dual cone base unit, plus a separate
tweeter Frequency range: 40 to 19.000 Hz. Site high.

9- wide 61' deep.

OLSON AM -357 4 -WATT STEREO AMPLIFIER
Here's marvellous value for someone just starting to set them-
selves up in audio! At only (1050. you get a fine amplifier in a
scratch resistant metal cabinet. with a smart brushed aluminium
front panel. It incorporates separate tone and volume controls for
each channel. Inputs are provided for turntable (ceramic car-
tridge). tuner and tape deck or recorder. Frequency response: 70-

20.000 Hz 3dB. Output: 2 watts r.m.s. per channel into 8 ohms.
Inputs: phono 80mV: tuner/a. BOmV. Size 8' wide. 21' high.
4)' wide.

ROC PRICE

£98.50
REALISTIC HI-FI 36 -WATT STEREO CONCERTMASTER
FM -AM RECEIVER SYSTEM, MODEL 12-694
Brilliantly designed tuner/amplifier with two matching speakers.

Molding
All three units in beautifully finished walnut cabinets with smart

Cellatttial )sal' ,,,., aluminium vertical trims. The tuning dial is fronted by unique
mil Price EVI6'." black glass. Figures light up behind it in green when the unit is

on. Separate easy -to -operate Left and Right volume control..
Micraswitch for on/off. Programme selector. Separate bass and treble con trots.

Headphone socket on front panel for easy access. Single tuning knob for FM and AM.
Mated dial. Stereo browlcset indicator
Output: 9 watts sm.'. per channel into

range 80.108 MHz. sensitivity 2.5pV,

25 -WATT 3 -WAY CRYSLER
'LIVING AUDIO' 11%
SPEAKER CE -55 r6W.
This high quality spok-
en has its own built-in
3 -way sound response switch.
giving you the ideal frequency response for
hi-fi. natural or mood music listening. Its
beautiful. heavy. oiled walnut cabinet
incorporates two separate speaker units an 6" woofer, and a 5'
mid -range with 2' concentric tweeter. Power handhng
capacity: 25 watts r.m.s into 8 ohms. Overall fr eeeee cy ass -
onto : 35-20,000 Hz. Cabinet size: 105" x 71' x di". Exactly

right for matching the most modern decor.

ROC ,c,

£27.25
Nemo/ rice

f39.95 each.

PALACE AM/FM/MPX STEREO TUNER AMPLIFIER SSA -111
This is one of the lowest priced stero tuner amplifien on the

market. It covers the full range of both AM end FM broadcast
frequencies. And when you're switched to FM, an indicator
lights up when a stereo signal is received - that's the time to
switch to 'Stereo'! The SSA -16 has all the facilities you'd ea -
pert to find on tuners coating twice as much - sap eeeee vol-
ume, bass. treble, balance and tuning controls. Selector switch
far tape. phono, AM, FM, stereo. Jack socket on front panel for
stereo headphones. Frequency range FM 88.108 MHz. AM
535-1605 kHz. Frequency response: 50-10.000 Ho t: 3d0.
Power output: 4 wens total music power into two II ohm

speakers. Size: 16' wide, 41' high. 6" deep.

ROC 7 -WATT STEREO AMPLIFIER
CHASSIS SK -317
This exclusive nt
R 0 C Stereo INC
Chessis is
completely
self-contained. and
it costs (2-25 less
than the normal re-
tail value! The

SK -317 is a really N5.
compact unit measuring only 5)" wide, If'
high and 65' deep. It contains its own mains
power supply, and has a ganged tone control and separate
volume controls for arch channel. Specification: frequency
moon. 40-17,000 Hz -I- 3dB: output 35 watts music power
per channel into 1 ohms: input, phono, 600mV:
signa I to noise ratio better than 45dB.

Price
Normal25

20

OLSON AM -372 16 -WATT STEREO AMPLIFIER
Hue's a really good amplifier ate really down-to-earth price - nearly (7
lass than the normal retail .1.1 Just look at what the AM -372 will do
for you - reproduce signals from ceramic or crystal cartridges. AM and
FM tuners. and tape recorders. And it gives you outputs for two sets of
speakers. headphones and tape recorders. Frequency response is 30 to
20.000 Hz 3dB. Output 0 wilts r.m.s per channel music power into

ohm speakers. Phono input 200mV. Tuner input 200mV.
Site: 121' wide. 31- high. 1)' deep.
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units at lowest prices?:'. .

Compare our prices with any other unit on the
hi-fi market, and you'll find you won't beat ROC
unit prices. No matter where you live, London or
Land's End I
Take a good look at all these super audio equip-
ment bargains. They're all on demonstration at
our Shop from 9 to 6 p.m. Monday to Saturday,
late night Thursday until 7 p.m. But don't worry
if you can't get there yourself. Our Mail Order
service is at your disposal. With the same ex-
clusive ROC equipment - and at the same
super value -for -money prices I
When you invest in ROC equipment, you're
getting much more than an exclusiVe product.
You're getting value for money that is literally
unbeatable. ROC units are bought direct from
the manufacturer, and ALL the savings ROC
derive from this are passed on to you I
At ROC Electronics, we take extra care to select
only the best buys. We check
everything before you do - and
it's fully guaranteed whether you
buy at the shop or by Mail Order.

ROC
exclusive unit

TOP VALUE  TOP QUALITY
ACCESSORIES THAT EVERY HI-FI ENTHUSIAST

NEEDS TO COMPLETE HIS SYSTEM
Every item shown here is the best of its kind within its price range. Buy them
separately or at the same time as the ether top -value audio products listed.

R.328 STEREO HEADPHONE
_ If you're starting in hi-fi, and

you discover the need for a

pair of really good stereo head-
phones. The R.328 is ideal. at a
price you can afford. They have

.padded ear cushions, a 6 -foot cord
and jack plug. Frequency range 30-15,000 Hz.
Impedance 8 ohms per channel.
ROC PRICE f2.95

EAGLE SE -30 STEREO
HEADPHONE
This model is for the more
discriminating listener. For a
start the frequency range ex-
tends from 30 to 16.000 Hz. And you
can adjust the volume of each earpiece inde-
pendently. There's also a mono/stereo switch.
For maximum comfort. the ear cushions are
covered in soft leathers. ROC PRICE E705

EAGLE SE -80 STUDIO
STEREO HEADPHONE
Here's the ultimate in head-
phone design! Apart from

its fantastic ability to repro-
duce all the frequencies from 20
to 20.000 Hz. the SE -1113 has

eliminated the discomfort and strain
associated with traditional headphone
design. Eagle have designed and produced
a pair of headphones which breaks with all
previous concepts. You hear all the sounds
crisp end clear. In fact. the reproduction is
so. good. that it compares favourably with
the most expensive hi-fi speaker systems.
Separate slider volume control on each
earpiece. Impedance :11 ohm per channel.
ROC PRICE E1490

TEC HR -007 HEAD -

HERE'S A RANGE
EXCLUSIVE ROC

OF AUDIO SYSTEMS
AMPLIFIERS AND TUNERS

BUILT AROUND

Now run your
select the
budget -
best value
buy! Supplied
leads and

eye over the prices,
System nearest to your
and you've hit on the

that your money can
with all necessary

plugs, ready to use.
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OLSON AM -357 SYSTEM
Olson AM -357 Stereo Amplifier,

Autochanger
with Stereo ceramic cartridge.
plinth and cover and a pair of ROC
R.088 4 watt Speakers.
Normal Price 145.213
ROC PRICE f3170

. : .--,-.._._

7 ' ''' 4.--
',A., -. '

.A.; --__ LA,
Mill

OLSON
AM -372 SYSTEM
Olson AM -372
Garrard 2025
with Stereo
plinth and
ROC R.446 Speakers.
Normal Price
ROC PRICE

SO
-AV

REALISTIC
Realistic 12.694
Amplifier with
and Garrard
Eagle LC.07

Cartridge and
Normal Price

ROC PRICE

"--
Stereo
T/C

ceramic
cover and

(68.10
E51.53

12-694 SYSTEM
Stereo

matching
SP25

Stereo
plinth and

(144.05
f124-50

Amplifier,
Autochanger

cartridge,
a pair of

..,

/be

.., "

,,--- -
-

Tuner
speakers

Mk III with
Magnetic

cover.

MOsiv..
REALISTIC SA -100B
Realistic SA -10013
tier, Garrard 2025TC
changer with Stereo
cartridge, plinth and
pair of ROC R.446
Matching TM -100
123'25 extra if required.
Normal Price (63.98
ROC PRICE (47.60

'4:741:

,... -

AM -395
Olson AM -395 Stereo
Garrard SP25 Mk III
with Eagle LC07 Stereo
Cartridge. plinth and
pair of Eagle 01.67
Matching RA.310
(39.95 extra if required.
Normal Price f106.65
ROC PRICE 849:60

-

SYSTEM
Stereo Ampli-

Auto-
ceramic

cover and a
Speakers.

Stereo Tuner

 ' '    i

SYSTEM
Amplifier,

Record Player
Magnetic

cover and a
Speakers.

Stereo Tuner

PALACE
Palace
Amplifier,
changer
ridge.
of HOC

Normal
ROC

REALISTIC
Realistic
Garrard
Player
Magnetic
cover
Speakers.
ROC

SYSTEM
SSA -16 Stereo Tuner

Garrard 2025 T/C auto-
with stereo ceramic cart-

plinth and cover and a pair
R.446 Speakers.
Price (84.98

PRICE f 66 30

r 1 " " . - 1 ,..

,,,,,,

:-"'
SA -500 SYSTEM

SA -500 Stereo Amplifier.
SP25 Mk III Single Record
with Eagle LC.07 Stereo

Cartridge, plinth and
and a pair of Crysler CE -513

Normal Price £151.95
PRICE £124.00

.---

ROC Et SYSTEM
ROC El 8 track
Player complete
ROC 8.088 4 watt
Normal Price E5910
ROC PRICE f 49.45

I

Stereo
with
Speakers.

NI,

Cartridge
a pair

,Ill

of

Return -of -post
mail order service.
Over f10 post free
(UK only). Add 25p
for o B p to orders

moms!".
HP terms available

for callers

ROC ELECTRONICS LTD
N. JORY Esq. 193 ED6 WARE RD, LONDON, W2 1ET.01-723 6211

CALLERS WELCOME AT THE SHOP
9-6 MON TO SAT,

LATE NIGHT THURSDAY 7 PM

Buy it with your

PHONE RADIO
When you want to listen to
the radio all by yourself.
Then this will solve the
problem. Separate volume
and tuning controls with

easy -to -use knobs. Frequency range is
535 to 1605 kHz medium wave band.

Maximum output is 300 mW.
Normal Price [945 ROC PRICE 97:135

EAGLE
111 -TRACK

CAR
STEREO

PLAYER, CS.8
Drive to the sound of music - with
this fabulous 8 -Track Cartridge Player.
It gives you superb tone and power to
fill the car with stereo sound. Ideal for
use with R.151 or R.152 speakers. Com-
plete with al/ mounting accessories.
For negative earth electrical systems
only. Output: 2.5 watts per channel.
Frequency range: 70-10.000 Ho. Wow
and flutter: less than 0.3%. Tape
speed: 3.5 cm/sec. Channel selector:
automatic with manual over ride.
Mounting dimensions 51-x.
211'. ROC PRICE E2720

THORENS TD150A6il1
Transcription Turntable.

Complete with pick up arm
plinth and cover. E5231

R.166 STEREO HEAD
PHONE JUNCTION BOX

If you want easy. fingertip control
of headphones and loudspeakers, here's the ideal
solution to the problem. All you do is connect
it to your speakers end amplifier plug in your
headphones- end you're ready to take over! At the
flick of a slide switch. you can have headphones
alone. or speakers alone. or both together.
Input: suitable fort use with amplifiers rated
up to 20 watts] Size 211' - 3,V  14".

ROC PRICE EL 50

12_0.13
R.151 STEREO

CAR SPEAKERS
Oman black lough. plastic cases, each
containing a high flux 110mm diameter speaker
unit. Just what you need to go with the CS.8
Cartridge Player or any other car stereo system.
Fitted with over three yards of connecting
cable. Dimensions: 6f1" 514' 3,ry Imped-
ance 8 ohms per speaker. Rating: 5 watts was
per speaker. ROC PRICE E3 72

0.152 STEREO CAR
SPEAKERS
These sloping front
speakers match the CS .8 Cartridg Player or any
other car steno system. Fitted with high flux
110mm diameter speaker unit. nd over three
yards of connecting cable. Dime lions
61-1", 31". Impedance: 8 ohms per speaker.
Rating: 5 watts max. per speaker
ROC PRICE £4 96

EAGLE LC.05 STEREO
MAGNETIC CARTRIDGE
For fabulous reproduc.
tion ate very low price.
you'll find it hard to but.
07 mil diamond stylus. Out-
put 6mV per channel. Frequency range
30-18.000 Hz. Channel balance: 1 5dB.
Channel separation: 20dB. Recommended'WATTS i stylus pressure: 2-4 grams. Compliance.RECORD CLEANERS Rue

9 10-6 cm/dyne. ROC PRICE E4 75The original "Oust Bug"I
Automatic Record Cleaner' ' EAGLE LC.07 STEREO
keeps your records clean as MOVING -MAGNET
they play. Et :20 Watts Disc Preener. Keeps CARTRIDGE

1,;'...ii
Here's your opportunity
to own a transcription cartridge
for the price of a ceramic! Is specially de-
signed to match top quality tone arms, and
to get the very best from your hi h amplifier.
0 7 mil diamond stylus. Output: 7mV per
channel. Frequency angerr 20-21.000 Ht.
Channel balance: . Idli. Channel separa-
tion: 28dB. Compliance : 12 -.10.6 cm/dyne.

ROC PRICE f 6 37
- I Lou,

1I MATCHED
STEREO
LOUD-
S l. EA
Hen'sK E.R.Si

stereo speakers, Each unit comes
complete with 10 -foot lead and phono plug.
and look really smart. Power handling par
speaker: 4 watts rms. 8 watts peak.
Frequency range : 40-16,000 Hz. Flux
density: 8.500 gauss. Impedance: 8 ohms.
Dimensions: 9' high. 51' wide. II' deep.
Finish: oiled walnut.
ROC PRICE E9.50 pair

new records like new -
for perfect record repro-

*, (Notion. 35p
R.307 TRANSISTOR--
IZED STEREO 446,PRE -AMPLIFIER titz,7-----,
Now your amplifier
that could only reproduce
ceramic or crystal pick-up cartridges. can
accept signals from moving -magnet cart.
ridges! The R.307 steps up signals from
between 5-20mV to 200-800 mg. Input:
5.2001. Equalisation: RIAA. Output 
200.800mV flat. Frequency range: 20
22,000 Hz. Dimensions :31% 11'. 2,V.
Supply  240 VAC. ROC PRICE L4 92

15 -FOOT STEREO HEADPHONE
EXTENSION CORD R.302

:Fitted with heavy duty
.3 -circuit stereo plug at

one end and a matching stereo socket at
the other. ROC PRICE £1 30
STEREO HEADPHONE "Y" ADAPTOR
R.36I Enables you to use two sets of
stereo headphones from a single socket
Fitted with male plug and two female
sockets. ROC PRICE [1 30

EAGLE DL.67 HIGH COMPLIANCE 3- WAY TEAK SPEAKER SYSTEM
From a rich. deep. 35 No bass to above the limit of human
hearing - this fantastic response comes from such a small size
- only 1 61"! The 01.67 is the end product of I years.eff oft
into the problems of full frequency response from small cabinets. The 01.67
has a dual cone high compliance bass mid range unit, and a horn tweeter. The speaker
has a variable brilliance control to suit individual rooms - a feature normally only found
on very expensive speaker systems. Power handling capacity: 10 watts rms. 20 watts
peak. Frequency range: 35-20,000 Hz. Flux density: 11.000 gauss. Impedance 8 ohms.
Dimensions: III" high . wide 61' deep. Finish: oiled teak. ROC PRICE CIE80 each
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Vary the strength
of your lighting with a

nig ITCH

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt L3.20. Kit Form 12-70
300 Watt-- L2.70. Kit Form L2-20

All plus 10p post and packing.
Please send C.W.O. to:

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883

As supplied to H.M. Government Departments

Build your own Electronic Organ, if you want
the best value for your money. Yes you really
save over 50% and get the best and up-to-date
designs. There are four models to choose from.
* Portable -4 octave keyboard with 10 voices,

3 pitches-vibrato, at 1103.00, P/P £1.50.
* Console -5 octave keyboard with 10 voices,

3 pitches . Keyboard can be split into solo and
accompaniment. Vibrato built in amplifier and
50 watt 12" Goodmans speaker at £167.00,
P/P L500.

Console -2 x 4 octave keyboards and 13 note pedal
board, 29 voices, Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, Wah Wah, etc. at L406-00.
Carr. paid on complete kit U.K. only.

* Console -2 x 5 octave keyboards and 32 note pedal
boards, 32 voices. Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, 3 Couplers, etc., at L572.55
carr. paid on complete kit U.K. only.

We regret H.P. facilities are not available, but components
can be bought separately. Trade and overseas enquiries
welcomed. Send 15p for latest catalogue.
Please call in for demonstration. Business hours: 10 a.m. to
7 p.m. Monday to Saturday. Thursday closed.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS
8, PUTNEY BRIDGE RD., LONDON
S.W.18 TEL: 01-870 4949
Bus numbers 37, 220, 225, 168 pass the door. 10 minutes ;_=

walk from East Putney or 15 minutes walk from Putney Bridge
Underground Stations.
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, ' Solve your communica-
tion problems with this

44tation Transistor Intercom system (1 muter and
3 Subs), in de -luxe plastic cabinets for desk or wall
mounting. Call/talk/listen froni 31 to Sobs and
Ms to Master. Ideally suitable for Business, Sur -
eery, Schools, Hospital, Office and Dome. Operates
on one 9V battery. On/off switch. V0i11111C control.
Complete with 3 connecting wires each 66ft. and
other accessories. I'. & P. 40p.

MAINS INTERCOM
No batteries-no wires. Just plug in the maind for
instant two-way, loud and clear communication.
On/off switch and volume control with lock system.
Price 11240. P. k P. 55p extra.

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/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !
SINGLE UNITS (ID) (Sins , 21ins ..

2}ins). El.35 DOZEN.
DOUBLE UNITS (2D) (Sins 4iins x
21ins) £2-2.5 DOZEN.
TREBLE (3D) 1215 for 8.
DOUBLE TREBLE 2 draws, in one outer
case (6D2), f365 for 8, EXTRA LARGE
SIZE (601) E3.30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders LS and over DEDUCT 5% in the L
Orders LI 0 and over DEDUCT 71% in the L
Orders L20 and over DEDUCT 10% in the i
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under L5. Orders L5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

INTERCOM/BABY

Same
communication.
Phone.
Battery

ALARM
.,

.
°

£3.35
as 4 -Station Intercom for two-way instant

Ideal as Baby Alarm And Door
Complete with 66ft. connecting wire.
14p. P. & P. 25p.

PonsistorrEEPHONE 'WHIRR

III esiZt. -....- L299
--1°.7.er Why not boost

business effi-
c'envy with this incredible De -Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Battery 14p extra. P. & P.
22p. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES IPE/1)
169 KENSINGTON HIGH STREET, LONDON, W 31

!VOMIT
Le MITE 0

wrt,L,Est102n,doCnricNklewo2od

Tel. 01-U0 4844
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HY40 Is POWER AMP
PERFECTION

Lets face it-an immediate success, the HY40 is here to stay.

HY40 means Hybrid Power, power neatly locked away inside
an Intregrated Circuit. Power the modern way, simply mount
only five additional compo-
nents on a printed circuit
board (all of which are
supplied with the HY40).
Power not only for Hi-Fi,
power for Groups, for public
address, for industry, power
for all.

HY40 is HI-FI POWER
ILP are POWER PROUD

In addition to the P.C. board
and manual supplied with the
HY40 we now include the five
remaining components, at minimal
cost, needed to complete the
assembly of a High Performance
Power Amplifier.

By merely combining two
HY4Os with a Stereo Preamplifier
(2 x HY5) and simple Power
Supply (PSU45), premium quality
stereo may be obtained for a very
modest outlay.

The free manual supplied with
the HY40 gives clear, easy build
instructions for Power Supply;
volume, bass, treble and balance
controls, together with inputs for
Ceramic and Magnetic Pick-ups,
Tape, Tuner and Auxiliary
functions.

Internally the HY40 is based
on conventional and proven circuit
techniques developed over recent
years.

OUTPUT POWER British Rating
40 WATTS PEAK, 20 watts RMS
continuous.
LOAD IMPEDANCE 4-16 ohms
INPUT IMPEDANCE 22Kohms at
1 K hz.

INPUT SENSITIVITY 300 mV
for maximum output.
VOLTAGE GAIN 30db at 1KHz.
FREQUENCY RESPONSE 5Hz-
60KHz + 1db.
TOTAL DISTORTION less than
1% (typical 0.1%) at all output
powers.
SUPPLY VOLTAGE + 22.5
volts D.C.

SUPPLY CURRENT 0.8 amps
maximum.

PRICE: including comprehensive
manual, P.C. Board and FIVE
EXTRA COMPONENTS:
MONO £4-40 STEREO £8-80
all post free.

A WORLDS FIRST TO JOIN
THE WORLDS BEST

The HY5 is a unique and
revolutionary concept in High -
Fidelity pre-ampl if iers. Thanks
to the latest techniques, all
feedback and equalization net-
works are, for the first time,
combined into an integrated
pre -amplifier circuit.

Simply by adding volume,
treble, bass potentiometers
and only three stabilizing
capacitors, which are supplied,
your HY5 is complete and
ready for use.

The HY5 provides equal-
ization for almost every con-
ceivable input. This years
developments in equalization
technique enables precise
correction for both output
voltage and frequency res-
ponse for any crystal or
ceramic cartridge. Yet another
feature of the HY5 is its
inbuilt stabilization circuit,
allowing it to be run off any
unregulated power amplifier
supply.

The HY5 contains a

balance circuit which, when
linked by a balance control
to a second HY5, forms a
complete stereo preamplifier.

Specifically and critically
designed to meet exacting
Hi-Fi standards, the HY5
combines extremely low noise
with a high overload capa-
bility. When used in con-
junction with the HY40 and
PSU45 forms a completely
integrated system.

INPUTS
Magnetic Pick-up (within +1db
RIAA curve) 2mV.
Tape Replay (external components
to suit head). 4mV.
Microphone (flat) 10mV.
Ceramic Pick-up (equalized and
compensatable) 20 - 2000mV
variable.
Tuner (flat) 250mV.
Auxiliary 1 250mV.
Auxiliary 2 2-20mV.
OUTPUTS
Main Pre -amp output 500mV.
Direct tape output 120mV.

ACTIVE TONE CONTROLS
Treble +12db.
Bass +12db.

INTERNAL STABILIZATION
Enables the HY5 to share an
unregulated supply with the Power
Amplifier.
SUPPLY VOLTAGE
15-25 volt.
SUPPLY CURRENT
5mA approx.

OVERLOAD CAPABILITY
better than 28db on most sensitive
input infinite on tuner and auxl.
OUTPUT NOISE VOLTAGE

0.5mV.
PRICE
Mono £3-60 Stereo £7-20

POWER SUPPLY PSU45

The PSU45 is specifically
designed to supply, simul-
taneously, your HY40 (in
mono or stereo format) and
one or two HY5s.

Spec.

PSU45 + 22.5 volts, 2 amps
simultaneously.

PRICE: Ell- 50 including
Postage and Packing

CROSSLAND HOUSE - NACKINGTON° CANTERBURY- KENT
TELEPHONE: CANTERBURY 63218
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Sinclair 605
Sinclair 2000 Mk. II
Sinclair 3000 Mk. II
Sugden A2 I/ II
Sugden A5I/C51
Wharfedale Linton
Goodman, Max Amp
Teleton SAQ20613
Teleton SAQ306
Europhon 10 + 10

SPECIAL OFFER
G d SP25 Mk. III
Goldring GBOOH
Teak plinth and tinted cover.
Ready wired for immediate use.
Please add L1.25 for P. & P.

TURNTABLES

*

£18

Please add 75p post & packing
d SP25 Mk. III L9.95

G d AP76 /1945
G d SL65B [13.15
G d 1025T + cart. £597
G d 401 L27.
G d Zero 100 (Auto) 1394
G d Zero 100 (Single) L37.
BSR MP60 110.
Goldring GL72 122.
Goldring GL72/P L29.
Goldring GL75 L17.
Goldring GL75/P 135.
Leak Delta L55.
Wharfedale Linton + cart. L27.7
Thorens TD125 L57.7
Thorens TDI25AB L90
Thorens TDI50 Mk. II 129
Thorens TDI50A Mk. II L33.7

AMPLIFIERS
Please add 7Sp post & packing
Amstrad 8000 Mk. II 0645
Amstrad IC2000 /2740
Armstrong 521 (Teak cased) 14345

212 [2.500
Alpha Highgate FA300 127.95
Alpha Highgate FA400 13145
Cambridge P100 111640
Cambridge P40 L6545
Cambridge P50 0140
Ferrograph F307 Mk. II

(Wood cased) L47.50
(Metal cased) 145.00

Leak Delta 30 /4840
Leak Delta 70 15640
Metrosound ST2OE 124.75
Metrosound ST60 /47.23
Pioneer SA900 /9240
Pioneer SAI000
Rogers R/brook (Chassis) L3540
Rogers R/brook (Cased) 137.00
Rogers R/bourne (Chassis) 14I50
Rogers R/bourne (Cased) L46.50
Scaneltra HT5B L29.75
Sinclair PRO60 2 Z30/PZ5 L15.25
Sinclair PRO60 2 Z30/PZ6 L17.50
Sinclair PRO60 2 Z50/PZ8/

Trans L21.75
Sinclair AFU (Filter Unit) L4.40

L18.75
121.75
/2945
0140

E102.00
0945
0745
01:50
/2145
L1645

An prices correct
at time of going

to press E. & 0. E.

ALL BRAND NEW
in manufacturer's sea ed cartons

GUARANTEED 12 MONTHS.

TUNERS
Please add 7Sp post & packing
Armstrong 523 (3940
Armstrong 524 L31.00
Rogers R/brook FET4

(Chassis)
Rogers R/brook FET4

(Cased) 0540
Rogers R/bourne FET4

(Chassis) L43.00
Rogers Ribourne FET4

(Cased) L4840
Sinclair PRO60 (Module) L111.50
Sinclair Cased Tuner 134.00
Philips RH690 L33.00
Leak Delta FM (Cased) L55.50
Leak Delta AM/FM (Cased) 16650

00
5

25
00 TUNER/AMPLIFIERS
50 Please add 7Sp post & packing
25 Armstrong 525 (Teak cased) 16850
50 Armstrong 526 AM/FM
50 (Teak cased) L78.50
00 Leak Delta 75 L130.95

S Philips RH78 I L5000

00
Philips RH882 (+cass. head) 01-00
Philips RH702 L82.50

00 Teleton 2100 L29.95
5 Goodmans One Ten 110540

Rogers Ravensbrook
(Teak cased) L80.00

Rogers R/brook (Chassis) L74.50
Scaneltra 1515 AM/FM L102.50
Scaneltra 3030 FMG LI10.50
Scaneltra 1515 FM 174.50

SPEAKERS
Please add MIS for post &

L31.00

packing Price per pair
Amstrad 138 L20.00
Wharfedale Denton 2 L29.00
Wharfedale Linton 2 L37.00
Wharfedale Melton 2 L47.95
Wharfedale Dovedale 3 L61.50
Celestion Ditton 120 139.00
Celestion Ditton 15 L55.00
Celestion Ditton 25 L89.00
Goodmans Double Maxim L48.50
Goodmans Mezzo 3 L45.75
Goodmans Magister 17515
Sinclair Q16 L12.50

CARTRIDGES
Please add lop post & packint
Goldring G850
Goldring G800
Goldring GBOOE
Goldring G800 Super E
Shure M3D
Shure M44E
Shure M55E
Shure M75E Type 2
Sonotone 9TAHC

£3.2o*
Plus 35p P. & P.
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
Garrard SP25; 2025TC; 3000;
AT60; 2000; 2500; 3500; 5100;
1025; SL65B; Also for BSR.
McDonald MP60 and others.
For AP76; AP75; SL72B; SL75;
SL9513. 14.2.0 plus 35p P. & P.
Also finished in walnut to match
Japanese equipment -at no extra.

L6.25
L10.35
L15.75
L4.50
L6.3.5
L6.75

L12.25
LI .85

Dept. PE to 174 Pantonville Road, London, N1. Telephone 01.278176
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
Mad. CALLERS: Please nova that cheques can only be accepted together
with cheque cards (not Barclay Card).

All fully coded, all from well-known manufacturers
and now available, while stocks last, at better than
bulk -buyer's prices! Cash with order only.
1N4148 Signal Diode 18 for 50p
(=1N914)
1N5060 1 Amp Rectifier 400V
(=A14D) avalanche protected 7 for 50p
2N2923 NPN Silicon Transistor

hfe 90-180 (25v) 7 for 50p
2N2926 NPN Silicon Transistor
(Red) hfe 55 -110 8 for 50p
2N3391A Si NPN Hi Gain (250 -500)

low noise transistor 3 for 50p
2N3402 Medium power (driver)

900mw 25v Hfe 75 - 225 6 for 50p
C6U 1.6 amp general purpose

25v SCR in T05 case 3 for 50p
Post and packing 10p for 1 or 2 packs; 3 packs or
more post free.
Order any quantity, till sold (but we regret packs
cannot be subdivided).

P.O. or Cheque payable
Jermyn Industries,
Vestry Estate,
Sevenoaks, Kent.

Star Bargain

Sprague ((6P ampl.g° 4) T r00v1a- cs)

P 48p each

*re AocacEelfai
by using a

DIACROM SPATULA
The "Diacrom" is a metal
spatula upon which diamond
powder has been deposited
by a special process. No
deep scratches are possible
because density is con-
trolled and the polishing
of the contacts is
achieved by a gentle
brushing motion. With
coloured nylon handle
for complete insula-
tion and easy size
identification.

Manufactured in France
British Patents applied for

Grain size 200, thickness 55/100 mm., both faces diamonded. For quick
cleaning of industrial relays and switching equipment, etc.
Grain size 300, thickness 55/100 mm., both faces diamonded. For smaller
equipments, like telephone relays, computer relays, etc.
Grain size 400, thickness 25/100 mm., one face diamonded. For sensitive
relays and tiny contacts. Two close contacts facing each other can be
individually cleaned, because only one face of the spatula is abrasive.

Sole Distributors for the United Kingdom

SPECIAL PRODUCTS (Distributors) LTD.
81 Piccadilly, London, W.1 Phone 01-629 9556

As supplied to the War Office, U.K.A.E.A., Electricity Generating Boards, British
Railways and other public authorities; also to leading electronic and industrial users

throughout the United Kingdom
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FANTASTIC!
WHARFEDALE
SPEAKER BARGAINS DENTON 2
SAVE L8.40
Sold in matched pairs.
Each Denton contains
an Bin. bass unit with
3M. pressure unit,
coupled by a Wharfe-
dale crossover net-
work. Rated input:
18 watts maximum.
Frequency response:
65-17,000 Hz. Impe-
dance: 4/8 ohms.
Cabinet 93in. lain.

83in.

L INTON 2 Pair
TRITON 3 Pair
MELTON 2 each
DOVEDALE 3 each
ROSEDALE each
UNIT 3 each
UNIT 4 each
UNIT 5 each

List Price C. & P. L2-00
L3990 Per Pair.

PRICES £3100
List
Price

L49 90
C65 00
L35 00
L45 00
L65 00
LI 2 50
L I 8 00
L26 00

Lasky's
Price

L3875
L5154)
/2550
133.00
LSO 00

L9.50
LI2 50
C18 50

C 8 P
L2
L2
LI
LI
LI
50p
50p
50p

LASKY'S DIGITAL CLOCK

The clock
measures 43
W .-101
30 D (overall
from front of
drum to back of switch). SPEC.: 210/240V a.c..
50Hz operation; switch rating 250V, 3A. Complete
with instructions. Hundreds of applications:
Complete with knobs. F  Mains
o ion  12 -hour alarm  Auto "sleep"
switch  Hours; minutes and ds read -off
 Forward and backward time adjustment Silent ion  Shock and vibration
proof  Built-in alarm b
SPECIAL ir6 5n c. &
FOR QUANTITIESQUOTES PRICES 6, u 25p

P

BSR TD8S
8 -TRACK STEREO
CARTRIDGE PLAYER
The unit is switched on
and off by the insertion of
the cartridge. The TOSS is suitable C. & P. 35 p
for use with most modern stereo
amplifiers and delivers a pre -amp output of 125mW
Power requirements: 210/250V a.c., 50Hz. Fre-
quency response: 50H3-10kHz. 4 pole dynamically
balanced synchronous motor maintains unwavering
speed accuracy -independent of mains fluctuations.
Compact in size the TD8S is housed in black and
woodgrain plastic cabinet. Size 81 (W) 33 (H)
103 (D) in. LASKY'S 1.17.95
List Price 0.4.20 PRICE

BELTEK CS700
8 -TRACK
Stereo Car Player
Accepts all stan-
dard pre-recorded
8 -track stereo
cartridges. Other
features include
automatic head
cleaner, channel
select and channel
repeat push buttons, slider
type volume and tone controls, channel balance
control. Tech. spec. max. output IOW (5 watts per
channel), frequency response 50Hz-10kHz. Output
imp. 4 ohms. Size 41(W) I i: (H) 63 (D)in. Oper-
ates on 12V d.c. negative earth systems. Beautifully
styled with black, ivory and chrome trim finish.
B ELTEK C5700 com- BELTEK CS700 with
plate with mounting pair SP14 speakers.
brackets and 8 -track
pre-recorded demon-
stration cartridge. £24.95
£1975 C. & P. 30p C. & P. 30p
13Itisk SP14 speakers are available perfectly match -
mg the C5700 in performance and finish -specially
designed for optimum performance in heavily
damped car interior.
Size: 71 in. (W) 6in. (CI) 41in. rear, 20 in.
front (H). Comp. with leads. L5.95 pair. C. & P. 30p

TM -
1,000 ohms/vole
Lasky's new look top value TM -I
is a really tiny pocket multimeter
providing "big" meter accuracy
and performance. Precision
movement calibrated to +3%
of full scale. Click stop range
selection switch. Beautifully
designed and made impact
resistant black case with white
and metallic red/green figuring.
Ohms zero adjustment. 1,000's IN USE. SIZE
ONLY 2 311, I Ain.  DC/V: 0-10-50-
250-1000 at I K/ohms/V.  AC/V: 0-10-50-250-
1000 at I K/ohms/V.  DC Current: 0-1 mA,
100mA.  Resistance: 0-150K/ohms.  Deci-
bels: -10 4- 22dB.  Complete with test leads.
LASKY'S roll
PRICE 414 C. 8 P. 15P

TM -S TEST METER
5,000 ohms volt
Another pocket multimeter
from Lasky's. The "slimline"
impact resistant case -size
4i:n. 2fin. I )in. fitted
with extra large 2;in. square
meter. Readability is superior
on all low ranges, making this
an excellent instrument for
servicing transistorised equip-
ment. Zero ohms adjustment. Buff finish with
crystal clear meter cover.  DC/V: 3-15-M-
300-1,200 at 5K ohms/V.  AC/V: 6-30-300-600
at 2-5K/ohms/V. DC Current: 0-300µA,
0-300mA.  Resistance: 0-10K/ohms, 0-IM/ohms.
 Decibels: - 10dB to 16dB.  Complete with
test leads, battery and instructions.
LASKY'S E2. cc
PRICE .44 C.8 P. 35p

BSR McDONALD
MP60
High precision low -
mass counter-
balanced pick-up
arm, heavy balanced
turntable, simple to
operate controls, viscous
cueing device, slide in
cartridge carrier, 4 pole motor.

LASKY'S £1 0.95PRICE 4 C. & P. 50p
BSR McDONALD UNITS & PACKAGES
A. Chassis only. B. Complete with Lasky's plinth
and cover. C. Complete with Lasky's plinth, cover
and A076K cartridge. D. Complete wired on
BSR plinth with cover. E. As D plus AD76K cartridge.
MODEL A
MP60 10.95 15.50 1840 1815 22.00
HT70 15.90 19.90 2350 23.75 27.00
610 14.50 11.75 23.00 22.25 25.50
510 12.10 16.50 11785 20.00 22.85
310 9.75 1400 1650 17.2.5 20.25
210 complete with plinth, cover and BSR cartridge.
L9.95
MP60 TPD2 styrene base 1750 2100

FANTAVOX CAR
RADIO
W1/700
MW/LW
A new two
waveband all transistor car radio that covers full
medium and long wavebands with slide switch wave
change. Large easy to grip controls. Illuminated
dial with "easy to read" lining scale. Externally
adjustable aerial trimmer ensures maximum output.
Powerful output stage gives perfect reproduction
through either one or two speakers. Operates on
all 12 volt D.C. systems. Negative or positive earth.
Standard size 63 in. (W) 41 in. (D) tin (H).
Black with chrome trim. Complete with speaker,
baffle, leads, mounting brackets and instructions.
Fully guaranteed.

ISCKEY ' c"E7.n
PR . C . & P. 25p

TAPE SCOOP
EMI 2,400ft Professional Tape on 101in metal
NAB spools. Fully guaranteed brand new.
Today's value over L5.00 each.
L1.25 each 5 for L5.00 ,51,8:5P(. hfor

SONY TV SCOOP
TV -720 UK -the
world in 7in
This miniature port-
able TV can be oper-
ated by household
current, recharge-
able power pack or
12V car/boat bat-
tery. The special
anti -glare screen
gives a perfect pic-
ture even in sun-
light. Brief Spec.
 Screen size 7in.
measured diagonally.  System: 625 UHF.
Antenna system: Built-in loop aerial. External
300 and 75 ohm switchable.  23 transistors, 15
diodes. 3 thermistors, 1 EMT rectifier (selenium).
 Power source: AC 240V, 50Hz; DC 12V.
Power consumption: AC I7W. DC 11W. Dirnem
:ions: 9in. 9 in. 113in.  Weight: 81b.
13oz.  Accessories: Earphone; loop aerial;
polishing cloth. LASKY'S 4L 210
List Price L511.75. C.& P.L1 -50 PRICE

CAR RADIOS
FROM PHILIPS
The RN214 is a

triumph of micro-
miniaturisation. So
compact and light,
mounted on its spindles only, it deeds no real sup-
port. The RN214 can be fixed quickly and easily.
Spec.: Power supply: 13 volt D.C. negative earth
operation only. Power output: 5 watts. Wave
ranges: Medium wave: 185m -586m (1622-512kHz).
Long wave: 1030m -2000m (290-150kHz). Inter-
mediate frequency: 470kHz. Size: 7in I .6in
3-6in. EN8893/05 general purpose mounting kit
with loudspeaker [2.70 extra.
List Price LASKY'S L15.50
[19.25 PRICE
MODEL RN 314/15
The RN314 gives you
big sound because of
the high sensitivity
from the tuned RE stage. Due to its compact size
it can be mounted withou any rear support, Spec.:
Power supply: 12V D.C. neg. earth only. Power
output: 5 watts RMS. Wave ranges: Medium:
185m-585rn (1622-512k Hz): Long: 1030m -2000m
(290-150kHz). Intermediate frequency: 470kHz.
Size: 7in. I.6in. 3.6in. EN8893/05 general
purpose mounting kit with loudspeaker L2.70

MODEL
RN 114/15

C. & P. 25p

.k.nri ilhrj

extra.
LASKY'S £21'00 C. & P. 25PList Price L1525 PRICE

05Maisrair.finv=2"" 
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BARGAIN
SCOOP

YE S.W. CAR
RADIO

CON
High quality t ansistorised and

ultra compact Shortwave Conver er for use with
any suitable MW (AM) Car Radio. Self -powered
for use on I2V positive or negative earth systems.
The model 2649 is simply connected to 'the radio
via the aerial socket and provides shortwave cover-
age in 9 push-button selected band spread ranges
(13. 16, 19, 25, 31, 41, 49, 60 & 90 M) combined with
the normal radio tuning to give full cover from
3.2MHz-2175MHz. On/off switch and by-pass
switch for normal M.W. radio use. Complete with
mounting bracket fitting and alignment instructions.
Black hammer crackle finished case -size: 6(W)
11(H) 3f (D)in. Made to sell at approx. 120.

PRICE
LASKY'S £8.7a . C. & P. 20p

OUT NOW! 1972
AUDIO-TRONICS NEW REVISED EDITION
The great new 1972 edition of Lasky's famous
Audio-Tronics catalogue is now available -FREE on
request. The 44 newspaper size pages -many in
full colour -are packed with I ,000's of items for the
Radio and Hi-Fi enthusiast, Electronics hobbyist.
Serviceman and Communications Ham. Over half
the pages are devoted exclusively to every aspect
of Hi-Fi (including Lasky's budget Stereo Systems
and Package Deals). Tape recording and Audio
accessories and don't miss LASKY'S AUDIO-
TRONICS CREDIT CARD SCHEME offering
holders one month's interest
free credit up to L50. Send
your name and address and
ISp for post and inclusion on
our regular mailing list.

Lam, 's Radio Limited
The Home of High F odeltly

207 EDGWARE ROAD. LONDON. W.2 Tel: 01 723 3271 42-95 TOTTENHAM CT. RD.. LONDON.W.1 Tel 01 580 2573

33 TOTTENHAM CT. RD.. LONDON. W.1 Tel. 01636 2605
Openoildoy.9oin-6pm Monday loSolaiday

Open all day 90 an-6pm. Monday loSolviday NEW CITY BRANCH NOW OPEN
152/3 FLEET STREET LONDON. E.C.4 Tel: 01-353 2833 109 FLEET STREET. LONDON. E.C.4 Tel: 01-353 5812
Opervill doy Thursday eoilyclosinqlp m Satuiday Open ollday Thuisday.eatlytlosinq 1p in Solo/dog

ALL MAIL ORDERS AND CORRESPONDENCE TO 3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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READY -BUILT?- OR D.I.Y?
SAXON ENTERTAINMENTS HAVE IT!!
STANDARD & CUSTOM BUILT SOUND EQUIPMENT MUSICAL INSTRUMENTS NEW & SECONDHAND

100 WATT FULL
RANGE AMPLIFIER
£48.50 carr. free

F: gs 0,

 9  *saws
100 Watt RMS for all musical and P.A. applications
 FOUR individually mixed high impedance inputs
 20Hz-20,000Hz response
 FULLY short and open circuit proof
 Bohm load for full output
 Four 15 amp output transistors-all silicon
IDEAL FOR GROUPS-DISCOTHEQUES-CLUBS, ETC.
FULL 12 MONTHS GUARANTEE.

50 WATT Identical to above but 50 Watt output
VERSION £37.75

100 WATT MODULE
 Fibre -glass p.c. board
 All silicon transistors
* Short/open circuit proof
 flohms load for 100 Watt
Needs only power supply components-input sensitivity 200mV 10k.

L13.50 i 20p carr.

IDEAL FOR YOUR CUSTOM BUILT SYSTEM.
Or complete with power supply and transformer. LIB75 + 40p carr.

GOODMANS 12P SOW 8 or 15ohm
£1237 (rec. R.P.). Our Price £10.90
HUGE DISCOUNTS ON CRESCENDO'S
SUPER HIGH
EFFICIENCY 20,000 GAUSS
MAGNET (state impedance required)

(rec. R.P.) Our Price
I2in 100 Watt RMS E28.75 L21.50
15in 100 Watt RMS E35.90 £26.80
lein 150 Watt RMS £45.90 £36.75
Larger discounts for quantities

20 WATT INTEGRATED MODULE
 Two mixed inputs
* Fibre -glass p.c. board
 Baxandall treble and bass controls
* All power supply components mounted less trans-

former

Excellent Value and Reliability for only E8.60 + 20p carr.

D.J.'s Fader unit with built-in Pre -fade listen and tone controls. This unit
plus two decks makes an economical Disco -control panel

E6.50 + 20p car,

SAXON ENTERTAINMENTS
327-331 WHITEHORSE ROAD

WEST CROYDON CRO 2HS 01-684 6385

SAFEBLOC
of robust
construction
Safe, quick and secure it
connects 2 -core and 3 -core
bare -ended flexible leads to
the mains (A.C. only).
The concept was pioneered
by Rendar, and introduced
to the market 13 years ago.
Safebloc saves time. No
need to fit a plug for tests.
No danger, as no current
can pass with the lid open.

Invaluable for testing and
demonstrations in industry
and shops, the work bench
and the home.

Ask for Safebloc at your
local stockist - or you
can order it direct
from the manufacturer.

If ordering by post, send cash with order.
PRICE £2.60+10p P&P. EACH

Special bulk order wholesale and industrial rates on application

RENDAR®
Rendar Instruments Ltd., Victoria Road,
Burgess Hill,Sussex.Tel.BurgessHill2642

The most accurate
pocket size

CALCULATOR
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send L450 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.
CARBIC LTD. (Dept. PE 40)
54 Dundonald Road, London SW19 3PH

BOOKLET ON

REQUEST

IN IS MINUTES YOU COULD HAVE GUNTON ELECTRONIC
IGNITION FITTED TO YOUR CAR
Capacitive Discharge Ignition is recognised as being the most efficient ignition
system and will give you:

CONTINUAL PEAK PERFORMANCE
UP TO 20°,, REDUCED FUEL CONSUMPTION
EASIER ALL-WEATHER STARTING
INCREASED ACCELERATION & TOP SPEED
LONGER SPARK PLUG LIFE
INCREASED BATTERY LIFE ,
CONTACT BURN ELIMINATED w 4,f,..%
PURER EXHAUST GAS EMISSION For ail petrol engines cars,
RADIO INTERFERENCE SUPPRESSED boats, etc. Guaranteed for S yrs.

Complete Installation Kit for 12 -volt vehicles L10.95 + 35p P. & P. State
earth polarity of vehicle POSITIVE or NEGATIVE earth. Unit Construction
Kit also available for the radio electronics constructor 045 + 35p P. Si P.
The construction kit includes instructions and all components for wiring as
positive or negative earth, and is complete with the stove enamelled steel case
and aluminium base. S.A.E. for leaflet, or call in for a demonstration.
P.E..SCORPIO Components: Transformer and Mounting Kit [FES + 25p
P. & P. Printed Circuit Board 60p + 10p P. & P. Case and Hardware as above
75p + 20p P. & P. P.E. INVERTER TRANSFORMERS, 20 watt il 85
+ 25p P. & P.

ELECTRONICS DESIGN ASSOCIATES
82 BATH STREET,
WALSALL WS! 3DE
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Type HEMP. 411e fronts.
I 50inA

100mA ....
300mA ...
IA
A

15A
30A
20V d.c.
50V d.c.
150V d.c.

.10µA £360 300V d.c.
50-0-50µA 1340 15V a.c. .

1E10 300V ea:.
100.0-100p.A 13.00 8 Meter

13.00 ImA ... 1E87
500µA £2.90 VU Meter .. /3110
500.0-500mA 1E80 1A a.c. . 12.80

/2.80 5A a.c. . . 12E0
1-0-1mA. £2.80 10A ex.* . 12.80
5mA 12.80 20A a.c. .. 1240
lOmA 12.80 30A :Lc.* .. 12.80

£2.80
£2.80
22-80
12.80
12.80
12.80
12.90
1240
1E80
12.80
1E80
12.80
12.80

Type 3131.52P. Situ square fronts.
50pA 1840 20V d.c. . . 12.00
50-0-50µA 12.80 50V d.c. ... 12.00
1002,A 1240 300y d.c. .. 1E00
100-0.100pA 1240 15V a.c. .. 12.10
500pA 1240 300V a.c. .. £2.10
lmA 12.00 8 Meter
5mA 12.00 lmA ... 1240
10mA 12.00 VU Meter . 1340
50mA 12.00 11A cc.* ... 1E00
100mA
500mA 12

WOO.00 3A a.c.* ... 12.00

IA 12,00 10A a.c.* .. 12.00
5A 22.00 20A a.c. .. 12.00
10y d.c. .. 12.00 30A a.c.* . 12.00

Type 11R.115P. Olin x I5ln fronts.
50pA 1E37 20V d.c. 12.20
50-0-50p.A 12.75 50y d.c. 12-20
100pA £275 150V d.c. . 1E20
100-0-100pA £2.66 300V d.c. 22-20
200/1A 12.65 15V a.c. 12.80
500p.A £2.40 50V a.c. 12.80
500-0-500µA 12-20 150V a.c. 12-80

1E20 300V a.c. 1240
5mA £2.20 500V a.c. 2240
10mA £220 8 Meter
50mA £2.20 lmA 1237
100mA 12.20 VU meter .. 13.87
500mA £2.20 30mA a.c.* 12.20
IA £2.20 100mA a.c.* 12-20
5A £2.20 200mA a.c. 1E20
10A £2.20 300mA a.c. 12-20
16A 1220 IA a.c. . . 12.20
20A £2.20 5A a.c.* . 12.20
30A 12.30
50A 12.50 10A a.c.* 1E20
5V d.c. 22.20 20A a.c. 1240
10V d.c. . 1220 30A a.c. .. 22.20

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

"SEW" EDUCATIONAL
METERS

Type ED.107. Size
overall 100mm x
90mm x 108mm.
A new range of high
quality moving coil
instrument. ideal
for school experi-
ments and other
bench applications.
3' mirror scale. The

meter movement is easily accessible to
demonetrate internal working. Available
in the following ranges:
50µA 15-00 120V d.c. 14.40
100p..A 14.65
1mA 24.40 50Y d.c. 14.40

50-0-50µA 1445
£4.40

1A d.c. 14.40
d.c. .. 14.40

lOV d.c. . 1440

300V d.c. 14.40

Dual range
500mA/5A d.e 14.65
5V/50V d.c. 14.65

r ----1A7113 N MTR
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.
 LOW COST QUICK DELIVERY OVER 200 RANGES IN

STOCK OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS BAKELITE PANEL METERS

TYPE SW. 100 TYPE S-80
100 x 80 mm 80 mm square fronts

60/AA 2280
50-0-50µA 23.45
100pA 23.45
100.0-10µA 13.35

500/./A 1E20 50/4A 11.20
lmA 18.10 50.0-50µA . 1840
20V d.c. 1E10 100pA /3.10
50V d.c. ... 18.10 100-0.100mA 1.300
300V d.c. .. /8-10 500µA £2.75
1A d.c. 82.10 lmA £2.60
JA d.c. .... 13.10 20V d.c. £2.60
300V a.c. . 18.10 50V d.c. 12.60
V17 Meter .. 13.75 300V d.c. 12.60

IA d.c.

300V cc.
VU Meter

§.240
12-60
22.110
S3-37

" SEW " CLEAR PLASTIC METERS
Type BMW. 1 21/82in square fronts.

150mA 51.80
200mA 11410

.........---,. , 300mA 11410...g 500mA 1140
750mA 11.60

i. IA 111.80

±' r .".":Z
tg:t A

2140
1140

10A 1140
3V d.c. .. 11.60
10V d.c. 8140

50µA 12.10 15V d.c. .. 11.00
50-0-50/./A 11.90 20% d.c. .. 11.80
100pA 11.90 100V d.c. ..
100-0-100/AA 11.75 150V d.c. .. 11.80
200pA 11.75 300V d.c. .. 1.1.80
5000,A 11.85 500V d.c. .. 11410
500-0-5001A 11.80 750V d.c. .. 11.1.00
1mA 1140 15V a.c. .. 11.70
1-0-1mA 1140 50V a.c. ... 81.70
2mA 1140 150V a.c. .. 11.70
5mA 11.130 300V a.c. .. 11.70
10mA 1140 500V a.c. .. 11.70
2OmA 11.80 8 Meter
50mA 11.80 ImA .. . 1170
100mA 11.80 VU meter .. 12.10

Type MR.46P. 2 n square fronts.
50/eA 1245 10V d.c. 1.1.50
50-0.50µA 12.10 20V d.c. 81.50
1001.1.A 12.10 50V d.c. 1140
100-0-100µA 11.87 300V d.c. 11.50
200p.A 11.87 15V a.c. 1140
500µA 11075 300V a.c. .. 11.80
500-0.500µA 11.70 8 Meter

lmA 11.85
VU Meter . 12.55
IA a.c. 11.70
5A ex.* .. 11.70
i0A . 1170
20A a.c.* 111.70
30A a.c. . 11.70

ImA
ImA
10mA
50mA
100mA
500mA
1A
5A

11.70
11.70
11.70
81.70
11.70
11.70
11.70

" SEW " BAKELITE
PANEL METERS

Type MR.65 Olin square fronts.
300mA 11.95

2.A 21.95
5A 11.95
15A WAS
30A 11.95
50A 11.95
IV d.c. . 11.95
lOy d.c. 11.95
20V d.c. . 11.95
60V d.c. 11.95
159V d.c. 11.95
300V d.c. 11.95

25mA 2.350 30V a.c. 11.96
50pA 12-37 30V a.c. 11.95
50-0-50pA 12.35 150V a.c. 61.98
100pA 12.35 300V a.c.* 1145
100-0-100pA 1345 500mA ex.* 1145
500/11. 12.20 IA a.c.* .. 51.95
1mA /1.95 5A a.c. ... 11.05
1-0-1mA 21.95 10A a.c. .. 111.95
5mA 11.95 20A a.c. .. 11.95
10mA 11.95 30A a.c.* .. 1145
50mA 11.95 50A a.c. .. 1145
100mA 11.95 VU meter .. 22.10

EDGEWISE METERS

P2.70 8 17/28in 1 15/22in Olin dsep.

502A 18.10
50-0.50µA 1340
100µA 13.09
100.0.100µA 1250
200pA Imo

500pA 22.75
lmA 18.45
300V a.c. 1845
VU meter 13.40

MULTIMETERS ,or E_ purpose!
ROUND SCALE TYPE PENCIL TESTER
MODEL TS.68

Completely portable, simple
to use pocket sized tester.
Ranges 0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohms.
ONLY 11.97. P. & P. 13p.

SKY WOOD SW -S00
50 K 0/Volt. Mirror
scale DC Volts
0.6/3/12/30/300/600.
AC Volts 3/30/300/
600. DC Current
20nA/6/60/600mA.
Resistance 10K/100
K/lMeg/10 Meg.
Decibels -20 to +57dB. 17-50. P. & P. 15p.

570 WOE 1117LTIMETER
Features AC current.
ranges. 20,000 o.p.v.
0/-5/2-5/10/50/250/500/
1000V DC.
0/2.5/10/50/230/500/
1000V AC.
0/50µA/1110/100MA/1/1.
Amp DC.
0/1004-4/1/10 Amp AC.
0/5K/50K/500K/5MKG/
50MEG.
-20 +62db.
116. P. & P. 25p.

TETT SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20c/s to
200 lie/s on 4
bands. Square:
20c/s to 30 Ws.
Output imped-
ance 5,000 ohms
200/250V a.c.
Supplied brand
new and guaran-
teed with inatruc-

tion manual and lead .117.60. Carr. 37jp.

TE-200 RF SIGNAL GENERATOR;
Accurate wide range sig-
nal generator covering
120Kcis-300Mc/s on
6 bands. Directly cali
brated Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tion.. DAL Carr. 37jp.
Size 140 x 215 x 170
rent 

TO -3 PORTABLE OSCILLOSCOPE

3in tube. Y amp. Semit
city 0-1V p-p/CM. Band-
it kith I -3 cps- I -551H z.
Input imp. 2meg0 2ipF
X amp. sensitivity 0.9V
-800KHz. Input hop. 2
meg() 2OpP. Time bane,

ranges 10cps-300K Hz.
Synchronisation. Internal/

cat ereal. Illuminated scale 140 x 215 x 330
111111. Weight 151lb 220/240V m c. 'Supplied
brand new with handbook. 140.
Carr. 50p.

240° WIDE ANGLE
1mA METERS
MW1.6 60mm square

97f. MW1-8 80mm
square 14-971. P. a P.
extra.

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
coat. Ranges: R.
'10-11.1 mega
6 Ranges ±1%.L.1 µH - 1 1 1
HENRYS 6 Ran-
ges -2%. C. 10pF
±1110mFd.

Range. ±1%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges ±1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 1001.a.
Meter Indication. Attractive 2 tone metal
case. Blee 71 X 5 x 2in. 120. P. & P. 25p.

130/240V
SMITHS
SYNCHRONOUS
MOTORS
Built in gearbox. All brand
new and boxed. 6011PM
CW; 30RPII CW; 2R/HR
ACW; 2B/HR CW; 8E/DAY
CW; 10/1PM CW; 20B/Hlt
ACW;
508 each. Post 12p

HIOKI MODEL 7202
20,000 O.P.Y.
Overhead protection.
5/25/100/500/1000V D.C.
10/50/250/1000V A.C.
5014A/250mA. 20X/2 meg
ohm. -5 to + 62db.
1447. P. a P. 152.

MedI S-100TR MULTIMETER/
TRANSISTOR TESTER

100,000 o.p.v. MIRROR SCALE
OVERLOAD PROTECTION

0/-12/-6/3 / 12 / 30 / 120/ 600
VDC. 0/6/30/120/600 VAC.
0/12/600uA/12 / 300MA / 12
AMP DC. 0/101C/1 MEG/
100 MEG. - 20 to +50 db.
0.01- -2 MFD. Transistor
tester measures Alpha,
Beta and Ion. Complete
with batteries, instructions
and leads. 118-50. P. A P.
252.

THE MODEL TW-501C 46
ranges, mirror scale, 50K/Vol.
D.C. 5K/Volt A.C. D.C.:
Volts -123, -25, 1.25, 2.5, 5, 10,
23, 50, 125, 500, 1000V, A.C.
Volts: 1.3, 3, 5, 10, 25, 50, 125,
250, 500, 1000V, D.C. Current:
25, 50µA, 2.5, 5, 23, 50, 250,
500mA, 5, 10 amp. Resistance:
10K, 100K, 1 MEG, 10 31E60.
Decibels: -20 to +81.5db.
03-50. P. & P. 171p.

R210004 NULTDISTINS
Featurts A.C. current renege.
100,000 o.p.v. Mirror Scale,
Overload protection.
0/.5/2-3/10/50/250/500/ 1000%
D.C.
0/2.5/10/50/230/1000V A.C.
0/10/230t4/2-5/25/250MAI
10 Amp D.C. 10Amp A.C.
0/20K /200K /2MRG /20MErt
-20 +62db. '

11250. P. & P. 23O.

RUSSIAN 22 RANGE MULTIMETER
Model 11437 10,000
o.p.v. A first class
versatile instrument
manufactured in
U.S.S.R. to the
highest standards.
Ranges: 2-5 / 10 / 50/
250 / 500 / 1000V d.c.,
1.5/10/50/230/500/
1000V a.c. D.c. current
100 mA / 1 / 10 /

100mA/1A. Reeist-
ance 300 ohms / 3 / 30 / 300k II 135111.
Complete with batteries, teat leads, in-
etructione and sturdy steel carrying case.
OUR PRICE 15.97. P. & P. 25y.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. SinelHz
to 100kHz. Square 2011z
to 20kHz. Output mar.
+10dB (1080). Opera-
tion 220/240V a.c. Sloe
218mm y 160mm r
120mm.
Price 827-110. Carr.
252.

HONEYWELL DIGITAL
VOLTMETER vT.100

Can be panel or
bench mounted.
Basic meter
measures 1

volt d.c. but
can be used
to measure
a wide range
of a.c. and
d.c. volt, current and ohms with optional
Plug-in cards.Specification: -Accuracy: ± 0.2, ± 1

digit. Resolution: ImV. No. of digits: 3
plus fourth overrange digit. Overrange:
100% (up to 1-999). Input impedance:
1000 Meg ohm. Measuring cycle: 1 per
second. Adjustment: Automatic zeroing.
full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input
power: 110-230V a.c. 50/60 cycles.
Overall size: 5l in. x 213/161n. X 83/18m
AVAILABLE BRAND NEW AND
FULLY GUARANTEED AT APPROX.
HALF PRICE. 1.41047.1 Carr. SOp

G. W. SMITH
CO (RADIO) LTD.

Also see next two pages
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112.95
11595

.. /1250
11250

.. 12235
/23.30

R /WM VAT
SAVE UP TO
3.3)S% OR MORE
SEND S.A.E. FOR

DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS
B.B.R.
UALO Monol /4.97
C1291 16.50
MP60 /10-40
610 114.07
510 111.50
310 8240
810 63345
MP60 TPDI /1742
MP60 TPD'2 21240
610 TPDI 13035
510 TPDI 11840
210 Package' /255
HT70 /14.99
HT70 Package/21.60
GARRARD
2023T/C. 28.50
408°
3-300.
SP23 III
81.63B
AP76
AP76 with

0800.
81.72B
SL73B
8L93B
401
ZERO 100A
ZERO 1008

GOLDEJNO
01.69/2 618.97
01.69/2/P 024 20
0L72 £22.26
OL72/1P
0L75
GIL73P
LID73
LID72
099
0L83
GL83P
LIDA", 24.80
G101 £21.95

19-25 PIONEER
£8.50 PL12AC £85.15

/10-50 PL13C 2.50-25
11245 PLA2J £62.86
/18.85 THORIUM

TD123 257.65
122 50 TD123AB 191.15
123.25 TX23 /13.40
£26.00 TD130 12740
/32.50 TD130A I1 £88.20
126.60 TD130AB II 137.80
£41 .65 TD130 Plinth £3.47
240.70 TX 11 /3.65

/29.05
129.05
234.95
1383
1365

219.30
/413.150
£54.30

:Mono cart. *Stereo cart. All others lens
cartridge. Carriage 30p extra any model.

RECORD DECK PACKAGES

Decks supplied with
cartridge ready wired
In teak veneered
plinth with cover.
Garrard 2023TC/9TAHCD
Garrard SP23 111/9TAHCD
Garrard SP -23 111/0800 ..
Garrard 81'23 III/M73-6
Garrard SP23 111/M44-7 ..
Garrard SP23 111/5133-E
Garrard SP23 111/G800 (Play

Plinth and Cover) .. 119.75
Garrard AP76/G800 12250
Garrard AP76/M73-6 230.25
Garrard AP76/M35E 132.95
Garrard AP76/M75EJ 13420
MIR McDonald MP611/AT33 11225
Goldring (1L7 2/G800 . 23440
Goldring GL73/G800

. £39.70
Goldring GL73/6800E .. 144.15

Carriage 30p any item

SINCLAIR EQUIPMENT
n

0410411.4104).
Project 60. Package offers. 2 x Z30 amplifier,
stereo 60 pre -amp. PZ5 power supply.
81595. Carr 379P. Or with PZ6 power
supply. 11111-00. Carr. 37f p. 2 x Z50 ampli-
fier, stereo 60 pre -amp, PZ8 power supply,
1110.25 Carr. 370. Transformer for P28,
12.97 extra. Add to any of the above
14-45 for active filter unit and 61390 for
pair of Q16 speakers. Project 60 FM Tuner
116-95. Carr. 37f p. New Project 603 820-97.
Carr. 37p. All Sinclair products In stock. 1012
11-130. P. & P. 10p. 2,000 amplifier. 123-50.
Carr. 37f p. 3000 Amplifier, 830-95. Carr.371p.
Neoteric amplifier. 14396. Carr. 37f p.

TAPE CASSETTES
Top quality in plastic library bp)"s.

C90 60 min. SOS, 3 for IMP
C60 90 min. 422 3 for 11.10
C120 120 min. 52p, 3 for 21.35
Cassette Head Cleaner 30y. Port Extra.

LATEST CATALOGUE

SEND

NOW -
STILL
ONLY

371p

P. & P.

eisnosnii
rwasesests
a essivenit
toeless.

10P
.

Our new 6th edition gives lull details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS. TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 508.
292 pages, fully illustrated and detailing
thousands of Items at bargain prices.

TEUTON 3A41-206113 STEREO AMPLIFIER

Latest exciting release. Beautifully styled
with walnut case. 6 + 6 watts r.m.s.
Switched inputs for Mag, Xtal, aux, tape.
Incorporates volume, bass, treble, sliding
balance, scratch filter and loudness controls.
Our price 1118.50. Can. 37p.

TELETON SPECIAL OFFER!

CR1OT AM/PM STEREO TUNER AMPLI-
FIER WITH MATCHING PAIR OF
SPEAKER SYSTEMS. Output 4 watts per
channel. Excellent reception, AFC, built-in
MPX. Cer/XTAL Input. Ol'R PRICE
122-511. Carr. 62(p.
Also available with Garrard 2023T/C
Record Changer, Plinth, cover and stereo
cartridge. Ready wired 111950. Carr. £1.

LAFAYETTE LA. 324 STEREO
AMPLIFIER

12.3 + 12 3
att R.M.S.

Mag/Cer/Tuner
/Tape Inputs.
Excellent per-
t o r man ce

compares with amplifiers op to £40. OUR
l'P.ICR 194. Carr. 371p.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 . 4 211n.
3 I.F. stages.
Double tuned die -
criminal°, Ample
output to feed most
amplifier.. Operates

on 9V buttery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. 18571, P. A P. 12f p.
Stereo multiplex adaptors 14270

E.H.T. TESTER 0-30116

Completely
self-contained with built-in voltmeter. Easy
to read, very accurate, robust construction.
An essential for colour television servicing,
etc. Size 300um1 long. 311iiini dia. 26.95.
P. A P. 25p.

THE MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battery operated, 11
meg input. 26 ranges.
Large Olin mirror scale.
Size 31In x 41in x
2f in. D.c. colts 0-3-
1,200V. A.e. volts 3-
300V R.H.S. 8.0-800V
P.P. D.c. current 012-

1251A. Resistance up to 2,000M ohm.
Decibels --20 to +5IdB. Complete with
leads/instructions. 117.50. P. a P. 20p.

1E110

230 VOLT A.C. 50
CYCLES
Brand New. 3 sets of
changeover contacts at
3 amp rating. 50p each.
P. it P. 10p (100 lots
£40). Quantities avail-
able.

HOMER INTERCOMS
Ideal for home,
office, stores, fac-
tories, etc. Supplied
complete with bat-
teries, cable and
free instructions.

2 Station 11147. P. & P. 15p.
3 Station ADM P. a P. 15p.
4 Station 111140. P. & P. 177.

EMI LOUDIPRAMS
Model 350.13" x 8' with
single tweeter/crossover.
20-20,000Hz. 15 watt
EMS. Available 8 or 15
ohms. 17.50 each. P. a
P. 37p.
Model 430.13' X 8' with
twin tweeters/crossover.
35-13,000Hz. 8 watt
RMS. Available 8 or 13
ohms. 8340 each. P. a
P. 23p.

PE 1013 81 -LURE
MONO HIGH DIPS -
DAMN HEADSET
Sensitive, soft carpet's,
adjustable headband.
Magnetic, Impedance
2.600 ohms.
2147. P. 6: P. 13p.

Mr MEM PREAMPLIFIER
3 microphone in
puts each with
Individual gain
controls enabling
complete mixing

facilities. Battery operated. 91' X x
Inputs Mies: 3 x 3mV 50K: 2 x 3mV
600 ohms. Phono meg. 4mV 50K. Phono
ceramic 100mV 1 meg. Output 3:10mV
100K. 12.97. P. a P. 20p.

10E1 BURRO
LISTENING
STATION
For balancing and
gain selection of
loudspeakers with
additional facility
foretereoheadphone
switching. 2 gain

controls, speaker on -off slide switch,
stereo headphone sockets. V x 4' X 21'.
MN. P. @ P. 13p.

1H628 STEREO HEAD-
SET
Outstanding seine. Soft
earned& Adjustable head
band. 8-16 ohms. 20-
20,000Hz. Complete with
cable and stereo jack
plug. 81.67. P. @ P. 15p.

MCA. 210 AUTOMATIC
VOLTAGE STABILISER
Input 88.125V a.c. or
176-250, a.c. Output

Carr. 50p.

120V a.c. or 240V a.c.
200VA rating. 811-97.

TE-16A Transislarised
Signal Generator.5 ranges
400 kHz -30 mHz. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
51 i 51 . 311. Complete
with instruction. and

£7971. P. a P. 20p.lead

SPECIAL OFFER !
SINCLAIR PROJECT
STEREO FM TUNER

The first tuner in the world to use the phase
lock loop principle -as used for receiving
signals from space craft because of Its vastly
improved signal to noise ratio. Provides
fantastic results even in difficult areas.
Tuning range 87.3 to 108MHz. Automatic
stereo indicator. Sensitivity: 2p.V. AFC
range * 200KHz. Signal to noise ratio:
65dB. Output voltage 2 x 150mV. Operating
voltage 25-30V D.C. Size: 93 40  207mm.
REC. LIST PRICE 12.5.

OUR
ONLY y

PRICE 216.9c
PhP

P. & .

Unrepeatable offer - buy sow and save over 141.

041112 ItULTIMETER
Extremely sturdy instrument for general
electrical use. 667 o.p.v.
0/.11/1,5/73/30/60/150/300/
600/900 VDC and 75mV.
0/.3/1-5/7.5/30/60/150/ 300
600/900 VAC.
0/300uA/1.5/6/15 / 60/ 150
600MA/1.5/6 AMP. D.C.
0/1.5 /6/15 /60 /150/600MA/
1.5/6 AMP. AC.
0/200 0 /31E/301C D.
Accuracy DC 1%, AC 1.5%.
Knife edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and Instructions. £9.50
plus P. a P. 25p.

PRI-2 PHOTO ELECTRIC RELAY
SYSTEM

Inexpensive warning
or counting system
consisting of an enciter
and relay unit. Relay
unit has variable sen-
sitivity control and

switch for intermittent alarm operation.
Enciter unit has removable infra red filter
and A.C. outlet socket to operate belle.
counters, etc. 240V A.C. Complete with
cable. and instructions. 11947. P. & P. 25p.

UR-IA SOLID STATE
COMNUMICATIOI RECEIVER
4 Bands covering 33KHz-30MHzi PET.
Meter. Variable BFO for MB. Built -In
Speaker. Bandepread. Sensitivity Control.
220/240V a.c. or 12V d.c. 122 in x 41 in X
71n. Brand new with instructions. 856.
Carr. 371p.

LAFAYETTE
HA401)
RECEIVER

General coverage 150-400KHz, 550KHz-
30MHz. PET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, 8 Meter, Bandspread. BF Gain.
15in n 91 in x Olin. 181b. 220/240V se.
or 12V d.c. Brand new with Instructions
IMO. Can. ,50p.

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single bole fixing, fin. dia. shafts. Bulk quantities available.
25 WATT. 10/26/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 721p. P. a P. 7(p.
50 WATT. 10/25/50/100/250/600/1.000/2,500 or 5,000 ohms, 51-06. P. @ P. 79p.
100 WATT. 1/2/10/25/50/100/250/500/1,000 or 2,500 ohms, 11871. P. a P. 70p.

"YAMARISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price

S-260 General Purpose
Bench Mounting

1A 17.00
2.5A
SA

10A
12A
20A

SUSS
1111.78
1111-110

111111.50

ISPOS
SUNS

. Immediate delivery
S-16011 Panel Mounting
I A 1740
2.5A SOBS
Please add postage

ALL MODELS
INPUT 230 VOLTS, 50/60 CYCLES.
OUTPUT VARIABLE 0-860 VOLTS

Special discounts for quality

G.W.SMITH & CO.CI31070)) LTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN 9-6 MONDAY TO SATURDAY

All Marl Orders lo -
11-12. Paddington Green.

London. W.2
Tel 01-2626562
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ERWEi
55

1stromc.
28 BURNT MILL ELIZABETH WAY
HARLOW ESSEX HARLOW 32947

Why wait weeks ?

-ALL OUR ORDERS
DISPATCHED BY

RETURN OF POST!
Transistors, Diodes

and Integrated Circuits
A) DIODES I

RECTIFIERS
N914
N4I48
N4001
N4002
N4003
N4004
N4005
N 4006
N4007

Sp
7p
8p
9p

10p
12p
14p
2.0p

Compare
our

price
woos 509

IA Bridge
40p

WOI 100V
IA Bridge

45p
WO4 400V

IA Bridge
48p

TRANSISTORS
2N696 15p
2N930 25p
2N1613 lip
2N1711 2.3p
2N2369 15p
2 N 2484 30p
2N2904 30p
2N2904A 32p
2N2905 36p
2N2905A 35p
2N3053 17p
2N3054 43p
2N3055 59p
2N3442 L1.50
2N3638 2.5p
2N3866 LI.50
2N4347 L1.50
2N4356 35p

40411 L1.95
ACI38 15p
ACI4I 20p
AC14IH 25p
AC142 15p
AC187K
AC 188K

Matched
Pair 50p

ACI91 15p
ACI92 15p
ACI93 20p
AC 193K
AC 194K

Matched
Pair 60p

AC194 2.0p
AD I 42 50p
AD143 50p
AD262 35p
A D263 40p
AFI06 15p
AF109 35p
AF139 Ilp
AF166 20p
AF 170 18p
A F200 25P
AF201 30p
AF239 40p
A F239S 4Sp
AL102 60p
AL103 50p
AUI03 LI

BC107
BC108
BC 109
BCI I3
BC 114
BCI 15
BCI 16A
BC 1 17
BCI25
BC126
BC132
BC134
BCI37
BC 142
BCI43
BC144
BC145
BCI47
BC 148
BC 149

9p
9p
9p

14p
14p
I 4p
14p
30p
19p
19p
lOp
lOp
30p
35p
40p
35p
30p
9p
9p
9p

Send 10p
for Price
List or free
with order

BC153
BC 154
BC I 82L
BC 183L
BC184L

30p
35p
9p
9p
9p

Component Discounts
10' , on orders over a

AU106
AU 107
AU I08
AU 110
AU1 I I

AUY2 IA
AUY22A
AUY35
AUY37

9Sp BC2 I 2L
70p BC2 I 3L
6Sp BC214L

LI BCY70
70p BCY71
60p BCY72
70p BF152
45p BF153
60p BF 158

lip
lip
lip
1 8p
2.0p
I7p
15p
25p
25p

BFI59 3Sp
BF I 77 25p
BF 178 30P
BF179C 33P
BFX86 ISp
BFX87 2.7p
BFX88 25p
BFY34 30p
BFY50 IOP
BFY51 19p
BFY52 I9P
ME0404-I 10p
ME0404-2 10p
MEI001 10p
ME1002 Ilp
ME2001 10p
ME3001 :Op
ME3002 25p
ME4001 I p
M 84002 11 p
ME6001 15p
ME6002 ISp
M E800 I lOp
ME8003 30p
ME9001 ISp
ME9002 ISp
MELI I 40p
MEL12 50p
MEU2 I 40p
MEU22 50p
0C25 409
0C28 60p
0C35 4Sp

C)

INTEGRATED
CIRCUITS
709C (70-5)

43p
709C (DIP)

68p
741C (T0-5)

741C (DIL)
611p

TBA800 SW
Audio L1.50

POSTAGE AND PACKING
PLEASE ADD 10p TO YOUR ORDER

2N3055
11SW 15A

59p AD, I 42
80V 10A TO -3

2N3053
IA TO -S

lip

BC107
also BC108 and BC109

9p

AF239 40p
UHF: SDB Noise factor at

BOOPIHs

WOI 45p
IA, 100V Bridge Rectifier
AD262 1PNP Matched SOP
BDI62 I NPN Pair
IOW, Audio output pair

AU103
155V, 10A TO -3

BC147/B/5
High gain LOCKFIT

40411
30A. 150V

BFY50, 51, 52

NEW! TBA800
5W Audio IC

50P

LI

9p

L11.95

19p

L1.50

THE ULT I MATE IN COMMUNICATIONS RECEIVERS

8 WAVE BA DS
+ WORLD MAP &
TIME ZONE DIAL

Bring. INSTANT WORLD-WIDE RECEPTION at the
press of a button. Siinsat ional mochas, of this
iustreleased model enables In to idler a truly
advanced communications receis cc at a preciousl)
unheard-of price! (Similar models can cost S1E0 or
more!) The 8 WAVEBANDS enable you to cover
the world at the prhs of a button V011 [night even
pick up a world scoop on your world-wide receive,:
Is well as all the usual BBC' Progra ttttt ies you can

pick till Local Radio SIMI.. (including new stations
yet to be introilticeill. Pop Pirates. Aireraft
(control to pilot pilot to control). *Shipping.
*Taxi,  I{ IC.  A A.  Firc and Ambulance,
even EAVESDROP ON BANK RAIDS IF YOU'RE
LUCKY: Continental and 100s more tioo nunierfiti
to list, from Australia, Africa, America. India,
Enrols, You'll get hour after holm of enjoyable
Ibitenhig on this receiver .24 hour. a ,tar -
7 days a week A complete hobby in itself. Enjoy
the exciting erossdalk between control towers and
airline pilots listen to the progress of air
on its way loan accident ---hear the deep-sea trawler
.aptain'A ship.ticship and shipto.shore conversa-
tions. PLUS many more exciting and absorbing
Public Service Band transmissions we are not allowed to mention. This let has been
manufactured by one of ths most advanced companies in radio and electronic communica-
tions and carries their FULLY WRITTEN GUARANTEE. attractively finished in
Leatherette and stainless steel to add duality and distinction to any living -room C0111
pletely portable ilqing standard batteries (obtainable aura here)-- or can be plugged
ilirectly into mains. 14 Transistors, 9 diodes, 1 thermistor, internal ferrite rod antenna and
external Telescopic Antenna. Tone, volume and tuning controls. Very latest keyboard
posh-botton waveband selector. Dial light (enabling use in darkness). Special WORLD-
WIDE DIAL and WORLD MAP enables you to tell the correct time in any country of the
wcel,l (essential tot world listening). II ifidelity earphone automatically cuts out main
speaker when ill use. Prem..: Long Wave 1:,0350Kcs. Medium 535-1603Kiis. marine
l.6.4.3Mes. Short Wave 4-I2Mcs. Short Wave 1.22451es. FM 'VHF en- innMes.
AIRCRAFT JO PUBLIC SERVICE BANDS I I 7451cs.,

SCIENTIFIC AND TECHNICAL
(PE5), 507-511 LONDON ROAD, WESTCLIFF, ESSEX

CASH
PRICE

+50p p. & P.
or sent for
87.50 deposit

and 50p p. Re P. and 6 monthly
payments at 1680 (Total 14110).

235'50

for fasteasv
reliable soldering
Erstn Multicore Solder contains 5 cores
of non -corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required..

IDEAL FOR HOME
CONSTRUCTORS

Aisroxiir
--:.: -

kceticafcir"

Size 1 cartons all at 25p each
in 40 60, 60i40,
or Savbit alloys in 7 gauges.

EASY -TO -USE
DISPENSERS

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

Size 19A
(6040 alloy)
18swg. 18p

Size 15
(60'40 alloy)
22swg. 22p

Z...k.1101.
saw

BIB WIRE STRIPPER AND CUTTER
Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different

niyx, C." settings, 4&6BAspanner ends,
ground cutting edges Price 32p.
Also available,

NEW de luxe Model 8. Price 58p.

From Electrical and Hardware Shops. If unobtainable, write to.
Multicore Solders Ltd., Hemel Hempstead, Herts.
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

FR EE
leads and plugs
supplied with all
systems

PREMIER STEREO SYSTEM "ONE" consists of the new Premier 800 all transistor stereo amplifier. Garrard 2025 T,C
auto manual record player unit fitted stereo/mono ceramic cartridge with diamond stylus and mounted in teak finish plinth
with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug it
and play. 800 amplifier has an output of 5 watts per channel with inputs for ceramic and magnetic pick-up, tape and tuner
also tape output socket and headphone socket. Controls: Bars, Treble, Volume, Balance, Selector. Mono/Stereo switch.
Headphone socket. Power on/off. Black leatherette cabinet with aluminium front panel. Size: 121in 6, in Olin.

(Amplifier available separately if required 1116.25. Carr. 50p.)
PREMIER STEREO SYSTEM "TWO", as above but with Garrarel SP25 Mk. Ill and magnetic cartridge- ONLY 148.
Carr. 0E70.

METER BARGAINS
MODEL 0T800 MULTIMETER
A precision made pocket sized test ode tee,
ideally suited for testing electronic
circuits or electronic appliances. Supplied
complete with test lead and batteries.
Ranges- D.C. voltages: 10, 50, 250,
1,000V (1,000 0.P.V.). A.C. voltages:
10, 50, 250, 1,000V (1,000 0.P.V.). D.('.
current: IniA, 100tii A . Resistance:
ie 150 kohina. Decibel.: -10 to +22,111
eat :AC. ISV range). 2247. P. & P. 2513

MULTIMETER 20,000 O.P.V. MULTI -
METER
features large easy -to -read meter, wide
choice of ranges. With test leads, batteries
and manual. Size: 4jin 31in - 1in.
Range.: D.C. voltages: 0 5 28 50 250
500-2,500V. A .C. voltages: 0-10-50
100-500-1,000V. D.C. current: 11-1504A
25111A-250rnA. Resistance: 0-6,000 ohms.
0 -6 meg ohnis (300 ohms and 30 kohnis

at centre scale). Capacity: 10uf to .001uf, .00101 to .1 of,
Decibels: -20 to +22413. 44.90. P. & P. 25p

MODEL CT620 MULTITESTER
Ranges: D.C. voltages: 0, 5, 25, 100,
500/1,000V (20,000 ohms/V). A.C. volt-
ages: 0, 5, 25, 100, 500, 1,000V (10,000
ohms/V). D.C. current: 0, 50µA, 011:0,
5mA, 50mA, 500mA. Resistance: 0,
6k0, 600k f) 6M n, 60M11. Decibels:
-20 to +62dB in 5 ranges.
25.68. P. & P. 25p

" WELLER EXPERT"
SOLDER ODE

Saves time and simplifies soldering
in the home and service dept.

Two position trigger gives instant
dual heat 100/140 watt. 240 volt AL

£3.95 50p

"Weller Marksman" Soldering Iron
Lightweight, Ain pencil bit, '25 watt. 240 volt .0.1'.
81.50 P. ex P. 16p

VERITAS V-313 TAPE HEAD DEFLUXER
A must for all tape userelTaier
heads beconie permanently
magnetized with constant nee:
this lead. to background noise

that prevents perfect recordings. Simply applied to
recording head the V3l3 leaves head free of magnetism.
('leans any tape head in seconds. 11.72, P. & P. 15re

PREMIER HI-FI OFFERS!
Rogers Ravensbrook 11
Stereo Amplifier in teak
case (List £5250)
Rogers Ravensbourne
Stereo Amplifier in teak
case (List £64)
Metrosound ST2OE
Stereo Amplifier in teak
case (List £3950)
Thorens TD150/4/11 Tran-
scription unit with arm
Garrard SP25 111 with
Goldring G800 cartridge
(List £28.35)

£38.50

£49.00

£28.50
£31.00

£1550
SP25 Mk III SPECIAL!

d SP25 Mk. III Single
Record Player. Fitted
Goldring 0800 Magnetic
Stereo Cartridge. Complete
in Teak Plinth with Cover.

Total list Price over 634.

PREMIER £18.90PRICE
1'. & P. 50p

GARRARD AP76 WITH G800, READY
WIRED TO 5 -PIN DIN 19.95
IN PLINTH WITH COVER 61-.L

Garrard AP76
less cartridge £1950
GARRARD 401
TRANSC

£40.15)RIPTION
UNIT £28.00(LIST

Garrard 2025 T C with
Stereo Ceramic Cartridge
Garrard 2025 T C with
Stereo Ceramic Cartridge
ready wired in teak
plinth with cover
Carriage and Insurance 60p extra any item.

£9.97

£12.45

PREMIER 800 STEREO AMPLIFIER

e As used in
system "ONE" above)

A truly high quality slide° amplified compare the
speeitication, compare the price. Output: 5 watts per
channel. Frequertcy response: 30-20,00011z f 2db.
Distortion: 1%. Output Impedance 0 ohms nom. Inputs
equalised to .A.
Magnetic 4111V. Ceramic 100neV. Tuner 100neV.
Tape 1001,18. Tape out 150mV. Din sockets for inputs
and outputs. Controls: Base, Treble, Volume, Balance,
Selector. Mono/Stereo switch. Stereo Headphone
socket. Attractive slim line design black leatherette
cabinet with alaminium front panel. Size 121in x

2'i" ONLY £16.25 0p

HI -FE STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
21in speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohm impedance. Com-
plete with Eft lead and
stereo jack plug.

£2.47 Lp& P
STEREO STE'l HOSCOPE SET Low imp. 21.25.
P. & P. 10p
MONO STET HO5COPE SET Low imp. 529. P. Az P. 10p

E.M.I. 13 , 8in. HI-FI SPEAKERS
Fitted two Olin tweeter.
and cronover network.
Available with 8 or 16
ohm impedance. Hand-
ling capacity 10W. Brand
new.410

£3.47 P. . p

41 VERITONE " RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped -attractively boxed.

LP3 V 250' P.V.C. 28p
TT3 3" 450' POLYESTER 37p
DT3 St" 600' POLYESTER 57p
11P5 5" 600' P.V.C. 42p
LP5 5' 900' P.V.C. 50p
DT5 5' 1200' POLYESTER 75p

TAPE SPOOLS 3' 59, 6', 51', 7' 9p.

LP6 51- 1200' P.V.C. 75p
DT6 51" 1800' POLYESTER 21 12
TT6 51' 2400' POLYESTER 2117
SP7 7" 1200' P.V.C. 625
LP7 7' 1600' P.V.C. 75p
DT7 7' 2400' POLYESTER 21 25
TT7 7' 3600' POLYESTER 1250

Post and Parking 3' 5p, 5', 131" 8p, 7' 10p. (3 reels and over Post Free.:

VERITAS V-49 MIXER
Battery operate° 4 -channel audio miner providing four
separate inputs. Size bin 3in 2in suitable for crystal
microphone, low impedance
microphone with transformer.

tape, etc. Max. input
1 max. output 2.5V, gain
fielB. Standard jack plug
socket inputs, phonoplugs
output. Attrackve teak wood
grain finish case.

Model
£3 Sterna £3.47

p

TAPE CASSETTES

C60 (1,L) 37p h`g
C90 (:. 52p V°80

CI20 er,),87p My,
-- P. & P. bp

FREE Cassette Head Cleaner with every 10 cassette
All cassettes can be supplied with library
at 3p extra each.

PREMIER RADIO
23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 [11!,L,1
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Eavesdrop on the exciting world
of Aircraft Communications-
V.H.F. AIRCRAFT BAND

CONVERTER ONLY 1.2.85
Listen in to AIRLINES.
PRIVATE PLANES, JET-
PLANffi. Eavesdrop on exciting
mom talk between pilots, ground,
approach control. airport tower.
Hear for yourself Me disciplined
voices hiding tenseness on talk
downs. Be with them when they

have to take nerve ripping decisions in
emergencies -Tune into the International
distress frequency. Covers the aircraft
frequency band including HEATHROW.
GATWICK, LUTON, RINOWAY, PREST-
WICK, ETC. ETC. CLEAR AS A BELL. This
fantastic fully transistorised instrument can
be built by anyone over nine in under two
hours. No soldering necessary. Fully
illustrated eimple instructions take you
step-bystep. Uses standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY 1245 + 23p
p & p for kit including case, nuts, screws,
wire, etc. etc. (Parts available separately.)

SLEEP INDUCER
ONLY

Do you wake
up in the night
and can't get on to sleep again? Would you
like to be gently soothed off to satisfying sleep
every night? Theq build thi-s ingenious
electronic sleep inducer. It even stops by itself
so you don't Harr to worry about it being on all
night! The loudspeaker produces soothing
audio -frequency sounds, continuously re-
peated -but as time goes on the sound
gradually heroines leas toil lens -until they
eventually cease altogether, the effort it has
on people is ronasingly eyes, similar to
hypnosis. All transistor. No knowledge of
electronics or radio needed. Step-by-step
instructions. So soldering necessary. Kit
includes case, nuts, wire, screws, etc. SEND
134.5 + 239 p & p. (Parts available
seperabily.1

CONCORD

Transistorised Treasure Locator
This fully portable transis-
torised metal locator detects
and tracks down buried metal
objects -it signals exact
location with loud audible
sound (no phones used) -
uses any transistor radio
which fits inside -no con-
nections needed. FINDS
GOLD, SILVER, COINS,
JEWELLERY, ARCHAEO-
LOGICAL PIECES, ETC. ETC.

Extremely sensitive. will
signal presence of certain

objects buried several
feet below ground!
No knowledge of

ONLY radio or elec-

L2 -85 tronica required.
Can be built with

ease in one short evening by anybody from
nine years of age upwards. with the clear,
easy -to -follow, step-by-step, fully illustrated
instructions -uses standard PP3 battery.
No soldering necessary. Kit Includes nuts,
screws, wire, etc. ONLY 1245 + 25P P & p.
(Sectional handle as illustrated 95p extra.)
Parts available separately. Made up looks
worth 215!

SHORTWAVE TRANSISTOR-RADIO
4 n

ONLY E275
.anyone from 9 years
up can follow the
step-by-step, easy

ABC fulls illus.
trated instructions. No

.01.1, ring necessary. 76 stations
logged on rod aerial in 30 mins-

Russia, Africa, USA, Switzerland. etc.
Experience thrills of world wide news,
sport, music, etc. Eavesdrop en unusual
broadcasts. Uses PP3 battery. Size only
3in x 4:in X lain. Only 1245 + 20p p & p.
Kit includes cabinet, screws, instructions.
etc. (Parts available separately.)

ELECTRONICS

FIND BURIED TREASURE! BUILD 5 RADIO AND
ELECTRONIC PROJECTS

ONLY E2.45
Amazing Radio Con-
struction set! Become
a radio expert for

22.45. A complete
Home Radio
Course. No en-
perience needed.

Parts including
instructions for

- each design. Illustrated
step-by-step plans, all transistors,

loudspeaker, personal phone, knobs, screws,
etc., all you need. Presentation box 45p
extra as illus. (if required) (parts available
separately) no soldering necessary. Send
1/645 + 20p p & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISEPOLLUTION-
ROOTH ES YOUR
NERVES! The
RELAXATRON is
basically a pink noise
generator. Besides
being able to mask out
extraneous unwanted
sounds, it has other
very interesting pro- ONLY
pe

INrties. IF NOISY
YOU

1.2.75WORK
OR DISTRACTING SURROUNDINGS, IF
YOU HAVE TROUBLE CONCENTRAT-
ING, IF YOU FEEL TENSED, UNABLE
TO REk..A X -then build this fantastic
Relaxatron. Once used you Will never want
to be without it -TAKE IT ANYWHERE.
Uses standard PP3 batteries (current need

small that battery life is almost shelf -life).
CAN BE EASILY BUILT BY ANYONE OVER
12 YEARS OF AGE using our unique,
step-by-step, fully illustrated plane. No
soldering necessary. All parts including
case, a pair of crystal phones, Components
nuts, Screws, Wire, etc., no soldering.
Send only 1215 + 23p p. & p. (Parts
available separately.)

r,,111

ELECTRONIC ORGAN
ONLY
£3.25

Don't confuse

electric organs that
simply blow air

with ordinary

over mouth -organ type
reeds, etc. Fully tran-

sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fifteen separate keys span two
full octaves -play the "Yellow Rose of Texas".
play "Silent Night", play "Auld Lang Syne",
etc. etc. You have the thrill and excitement
of building it together with the pleasure of
playing a real. live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED. No soldering
necessary, simple as ABC to make. Anyone
over nine years can build it easily in one
short evening following the fully illustrated.
step-by-step, simple instructions. ONLY
13.26 + 25p p & p for kit, including case,
nuts, screws, simple instructions, etc. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself.
finish with an exciting gift for someone.

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE
ONLY
E4.95
F ULLYTRANSIS-TORISED
PRINTED CIR-
CUIT METAL
DETECTOR MODULE.
Ready built and tested -just plug in a PP3
battery and 'phones and it's working.
Put it in a case, screw a handle on and YOU
HAVE A PORTABLE TREASURE LOCATOR
EASILY WORTH ABOUT 620! EXTREME-
LY SENSITIVE PENETRATES EARTH,
SAND, ROCK, WATER, ETC. EASILY
LOCATES COINS, GOLD, SILVER,
JEWELLERY, HISTORICAL RELICS,
BURIED PIPES, ETC. So sensitive it will
defect certain objects buried SEVERAL FEET
BELOW GROUND! GIVES CLEAR
SIGNAL ON ONE COIN! 14.95 + 30P car,
etc.

LTD. (PESO), 8 Westbourne Grove, London, W.2. Callers Welcome 9 a.m.-6 p.m. inc. Saturday

TRANSFORMERS
DOUGLAS GUARANTEED

12 or 24 Volts
Output V. St Amps. Ref. No. Price P. it P.
12V X2 230 mA x2 MT111 CS': .. .. 3091 9p
12V x 2 300 nth x 2 Mr213 CT.: .. .. 2097 19p

.. 11.413 24I2V x2 IA X 2 MT 71 AT: .. p
12V x2 2A X2 MT 18 AT .. .. 12114 30p
12VX2 SASS MT 70 AT .. .. 2269 32p
12V X 2 4A X 2 MT 108 AT .. .. an 33p
12V x 2 5A X 2 MT 72 AT .. .. 1333 34p

30 volts. All tapped at 0-12-15-20-24301'
Out Ref. No. Price P.P. Out- Ref. No. Price P.P.

THE RADIO SHOPU.H.F. TV AERIALS
SUITABLE FOR COLOUR & MONO -

CHROME RECEPTION
All U.H.F. aerials

. \ now fitted with' \ -----',7"-- tilting bracket and 4
element reflector.

v LOFT MOUNTINGV ARRAYS
7 element [2.2.5. 11 element
[2.75. 14 element I31.2.5.
18 element L3.75.

16 Cherry Lane, Bristol BSI 3NG
Tel.: Bristol 421196. STD Code 0272
Your West Country shop for electronic

components and solid state devices

2 METRE CONVERTER KIT
9V Neg. earth feeding 28-30 MHz.
Consisting of: RF 8E180, Fet. mixer,

put . put WALL MOUNTING c/w WALL ARM crystal osc. BF180,and multiplier BF180.
Amps. I Snips. 1 AND BRACKET. 7 element E3.15. 11 element Complete with all components, in -
WO nth MT 112 CTI 1.12 15p 3A MT 20 AT 2.04 32p

IA MT 79 AT: 1.55 29p 4A MT 21 AT 810 40p
[3.75. 14 element [445. 18 element [4.75.
CHIMNEY MOUNTING ARRAYS c/w structions and aluminium box.

2A MT 3 AT 2.23 30p 5A MT 51 AT 431 42p MAST AND LASHING KIT. 7 element L4. Not for beginners.
60 volts. All tapped at 0-19'_'2.39.40.50)I I element L4.50. 14 element L4.72. 18 Price L4.75 P. & P. 18p

300 mA MT 102 AT: 1.45 24p 3A MT 103 AT 3.91 41p element 6.25.
IA MT 103 AT 200 32p 4A MT 100 AT 5.01 4Ip MAST MOUNTING arrays only 7 element TRANSISTOR EQUIVALENT BOOK
2A MT 104 AT 310 32p 6A MT 107 AT 7.47 50p L1.2.5. 11 element [2.75. 14 element £3.25. FEB 1971. 78 pages 40p P. & P. 3p

60 Volts. All tapped at 0.2440.40.48-60V 113 element [345. Complete assembly irs
300 mA MT 124 AT! 1.413 21p 2A MT 127 AT 3.10 41p structions with every aerial. LOW LOSS RADIO and TV VALVE and TUBE

IA MT 126 AT 224 28p 3A MT 125 AT 4.59 4Ip coaxial cable 9p yd. EQUIVALENTS BOOK
AngUTO-WOUND RANGE

Power Windt tapped at Rd. No. Price P. & P.
KING TELEBOOSTERS from [34 LABGEAR
all band V.H.F.-U.H.F.-F.M. radio mains

JULY 1971. 60 pages, inCULL
types. 40p P. & P. 3p

out put operated pre -amps 5750. State clearly channel Series 74N, Data booklet 14p Post Paid
20 VA 0-113-210.240 MT 113 AT 110.139 15p number required on all orders. P. & P. on all 930 Series, Data booklet 14p Post Paid
70 VA , MT 64 AT 11.72 30p aerials SOp acts. 15p. C.W.O. min. C.O.D. 900, 914, 923, Data booklet lap Post Paid

150 VA 0-115-200-220.240 MT 4 AT12.15 Sly charge 25p. R.T.L. IC's
200 VA MT 63 AT 23.00 32p BBC -ITV -FM AERIALS IA 900 Buffer, 40p; AL 914. 40p; pi. 923, 4Sp.
400 V. Output a't 50 HZ. Ref. ITS AT Price P. & P. P. & P. 5p
C -D Ignition system by R. M. Marston 12E5 2913 BBC (band I) Wall SID [2. LOFT inverted

'11.
LINEAR IC's

Esq. 1.' [1.2, EXTERNAL array only 53. pA 703 4Sp (T0.5). µA 709 SOp (OIL). P. & P.
EQUIPMENT RANGE ITV (band 3) 5 element loft array L2.50. 5p

Sec. Output (r.m.s.) Ret. No. Price P.& P. 7 element L3. COMBINED BBC -ITV loft
3.0-3 V. 200 ntA MT 209 CS') 110112 lip 1+5 12.75. 1 +7 L3.50. WALL AND DUAL IN LINE SKTS.
0.0-9 V. 100 mA MT 13 CS. 10.91 8p CHIMNEY UNITS ALSO AVAILABLE. 11 pin, 15p; 16 pin, 30p. P. & P. 3p
12-0-12 50 mA MT 210 CS 10111 Sp Pre -amps from £375. AIRCRAFT BAND CONVERTER
20-0-20 30 ntA MT 211 CO') 50.91 lip COMBINED U.H.F.-V.H.F. aerials I +5 +9 L4. Circuit' and instructions
0.80x2 300x2 MT 214 CTI 21.21 14p 1 +5 +14 [4.50. 1 +7 +14 LS. F.M . RADIO and components. All you
08.9X2 500 mA X2 MT 207 CTI 11.48 20p loft S/D LI. 3 element [3.23. 4 element f3.50. need is a tobacco tin. [1.20 P. & P. 7p
045-20 it 2 500 mA x2 MT 203 AT.: 2212 29p Standard coaxial plugs 9p. Coaxial cable 5p yd. B.F.O. FOR ANY RADIO
0-1547x 2 500 mA x 2 MT 203 AT* 12.45 29p Outlet box 30p. P. & P. all aerials 50p, acts. 30p. Circuit and instructions
0.15.27x2 lAx 2 MT 204 AT 13.42 30p C.W.O. min. C.O.D. charge 25p. Send Sp for and components. All you
1042-0.12-20 700 mA (d.e.) MT 221 AT. 1111 25p fully illustrated lists. need is a tobacco tin 11.05 P. & P. Sp
AT indicates open universal fixing with tags; CT Is
open U-olamp fixing with to C8 is open 11.clamp
fixing with P.C. spills; with interwinding screen; tun-
tapped 240V Primary; I Primary tapped at 210-240V;
other Primaries tapped at 200-220-240V.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade, London Rd.

TAPE RECORDER LEVEL METERS,
SOO micro amp. Size
lin lin . lin 50p P. & P. 5p
WE STOCK Numicator Tubes XN3 and

Over 200 types in stock through agents or direct. Send for GR 10/MU.
list. Mitcham, Surrey WE STOCK "Weco" Television Tubes.

DOUGLAS ELECTRONICS INDUSTRIES LTD. Telephone 01-648 4884 CATALOGUE 5p POST FREE
;Dant. MO. 541. Thames Street. LOUTH. Lines.
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66p 0072 12p
45p 0075 20p
32p 0C200 27p
lip 0C201 38p
1 1p OCP71 60p
I 1p STI40 I5p
lip STI41 23p
lip UT46 35p
12p 2N696 15p
15p 2N706A 12p
14p 2N2926G 14p
14p 2N2926Y 13p
75p 2N29260 12p
75p 2N3053 25p
25p 2N3054 60p
32p 2N3055 72p
56p 2N3702 15p
30P 2N3703 14p
32p 2N3704 15p
30p 2N3705 14p
32.1. 2N3706 14pI" 2N3711 14p

2N38I9 35p
2N4058 17p

250, 500,
amp.

750, 850mA, I, 1.5,

Anti- 20mm-5p
80, 125, 200, 315, 400, 500,
800mA; I, 2 amp.

FOR
RAPID
SERVICE

GARLAND 8ROS. LTD,
DEPTFORD BROADWAY, LONDON, $ES 4I4N

TRANSISTORS
AC127 17p BFX29 38p
ACI28 lap BFX84 25p
AC176 Up BFX88 30p
ACI87 28p BFY50 2Ip
AC188 27p BFY51 lip
ACY19 23p BFY52 22p
AD149 47p MATIO0 25p
ADI61/162 72p MATIOI 29p
ADTI40 62p MATI20 isp
AFI 18 4Sp MAT121 29p
AF124 22p OC28 58p
AF125 I9p 0C35 48p
AF126 20p 0C44 12p
AF127 19p 0C45 lip
AFI78 67p 0071 lip
AFI79
AF180
AF239
8C107
BC 108
BC 109
BCI47
BC 148
BC149
BC 157
BC 158
BC 159
80131
130132
BFI 15
BF178
BF179
BFI 80
BFI81
BFI 84
BFI 85
BF194
BF195 14p
BFI96 28p
BF197 15p
BFW I 0 70p 2N5459 60p

 DIODES
AAII9 lip
0A47 lip
0A90 7Ip
0A91 6p

0A202
BY100
BYI27
BYZI2

10p
15p

2.2113
223p

ZENER DIODES
From 2 to 33 volts.
400mW, 15p; 1 -SW, 22Ip

SILICON BRIDGE
RECTIFIERS
40 P.I.V., I SA
200 P.1.V., 2 -OA

FUSES AND HOLDERS
1 fin glass -24p
60, 100, 150, 250, 500. 750mA; I,
1.25. 1 5, 2, 2 5, 3. 5, 7 5, 10, 15 amp
lin glass -2}p
100, 250, 500mA, I, 2.5 amp.
Anti -surge I fin -8p

2, 3

630,

PANEL FUSEHOLDERS
For Ifin fuses lap
For 20mm fuses 15p

CONTROLS, Log. or Lin.
Single, less switch, 15p
Single, D.P. switch, 24p
Tandem, less switch, 40p
51(0, !Oka, 25k0, 50k0, 1001,0.
250k0, 500k0, IMO, 2MO

RESISTORS
Carbon
All 5%, high -stability, El 2 values.
4W. UPI I W. 41a: 2W, 6p
Wire -wound
5W, 10p; IOW, 12p

ELECTROLYTICS
imF 450V 19p I ,000µF 25V 27p
2µF 500V 20p 1,0000 50V 39p
4µF 350V 14p 2.000AF 25V 36p
8µF 450V 16p 2,000AF 50V 33p

16µF 450V 17p 2.5000 25V 4Sp
25AF 50V 8p 2,500AF 50V 60p
32AF 450V 24p 3,000AF 25V 48p
50AF 50V 10p 5,0000 25V 55p

100AF 25V 10p 5,0000 50V 98p
100AF 50V lOp 8-8AF 450V lep
2500 25V 12p 8-160 450V 2.0p
250AF 50V 17p 16-I6AF 450V 27p
5000 25V lap I6 -32µF 450V 63p
500AF 50V 25p 32-32AF 450V 49p

50-50AF 350V 38p

MINIATURE ELECTROLYTICS
I AF 25V 11).(F 64V

2.5AF 64V 16AF 40V
4AF 40V /5AF 25V
5AF 64V 30µF ISV
80 15V 500 I5V
8AF 40V 100pF I5V

100 ISV

ALUMINIUM BOXES with lids
and screws
Type Length Width Depth Price
GB7' 2fin Skin If in 38p
GBEI. 4in 4in !fin 38p
GB9* 4in 2tin Ifin lap
GB11). 4in 51 -in !fin 44p
GBI I 4in 2fin tin 38p
GBI 2 Sin lin lin 33p
GBI3 6in 4in tin 52p
GBI4 Tin Sin 2 in 63p
GBIS 8in 6M in alp
G1316 10in Tin Sin 92p

. These sizes fit standard Veroboards

VEROBOA RD
Size

2fin 3tin
2fin 5in
3tin 3tin
3/in 5in
I7in , 2fin
I7in - 3tin

Pins -both sizes

0.1 matrix
22p
24p
24p
27p
75p

0 IS matrix
16p
25p
25p
lap
57p
75p

packet of 36, 18p

VARIABLE POWER SUPPLY
Input: 240V, a.c.
Output: Switched 3, 4.5, 6, 7'5, 14.20
9, 12 volts d.c. at 500mA

CASSETTE OWNERS!

For Philips and similar cassette recorders.
Pull Power unit for connection to 12V + or

- E car electrical systems, 12 .25
giving 74V, stabilised output..""

PP75 Mains power supply, output f1 .95
7}V d.c.
Both units are complete with cable
and 5 pin D.I.N. plug

BONDED ACRYLIC FIBRE
B.A.F. wadding, 18in wide, lin thick. The
ideal lining for speaker enclosures. 25p per
yard

MISCELLANEOUS ITEMS
B9A valve bases, 1p
51,0 edge control, fits most small,
imported radios, 7p
200 volume control for 30 speakers, 20p
Antex CN240, 15W miniature soldering iron.
[I-70
Valve and Transistor Data book. 9th edition,
75p
Transistor equivalent book, BPI. 40p

LOW -OHM RESISTORS
2f watt wire -wound. I n,
1.80. 2.70. 3.30, 3.90. 4.70, tip
5 60, 6-80. 8.2n

CAPACITORS
22pF
3 3pF

5pF
10pF
10pF
15pF
15pF
I BpF
22pF
22pF
250
27pF
33pF
33pF
39pF
47pF
47pF
50pF
56pF
68pF
68pF
75pF
82PF

I 00pF
I 00pF
100pF
120pF
150pF
150pF
150pF
180pF
200pF
220pF
220pF
250pF
270pF
300pF
330pF
330pF
390pF
470pF
470pF
SOOpF
560pF
680pF
680pF
820pF

0 00IAF
0-001AF
0-001pF
0.001AF
0.00IAF
0-00IAF
0-0015AF
0.0015AF
0.0015AF
0.00180
0.002AF
0.002AF
0.0022AF
0.0022AF
0'0022µF

500V
500V
500V
I25V
500V
125V
500V
500V
125V
500V
500V
500V
I25V
500V
500V
I 25V
500V
500V
500V
I 25V
SOOV
500V
500V
I 25V
500V
500V
500V
I25V
500V
500V
500V
500V
I25V
500V
500V
500V
500V
I25V
500V
500V
125V
750V
500V
500V
I25V
500V
500V
I OOV
I25V
400V

.500V
500V

1.000V
400V
500V
500V
500V
I OOV
500V
I 25V
500V

1,000V

S/M
S/M
S/M
P.S.
S/M
P.S.
Cer.
S/M
P.S.
S/M
S/M
Cer.
P.S.
S/M
S/M
P.S.
Cer.
S/M
S/M
P.S.
S/M
S/M
S/M
P.S.
S/M
Cer.
S/M
P.S.
S/M
Cer.
S/M
S/M
P.S.
Cer.
S/M
Cer.
S/M
P.S.
S/M
S/M
P.S.
Disc
S/M
S/M
P.S.
S/M
S/M
Mylar
P.S.
Poly.
S/M
Cer.
MDC
Poly .
S/M
Cer.
S/M
Mylar
Cer.
P.S.
S/M
MDC

liplip
71P

Sp
7iP

Sp
4p

7IP
Sp

7IP
lip
4p
Sp

7 p

4p
7App

ip
7 p
7 p

7 p
p

7 p
plip

Sp
7 p
7.p
5p
5p
13p
5p
Bp
Sp
o p
e p
Sp
5p
ep
Bp
6p
8p
13p
3p
6p
1p

10p
5p
6p
3p

Iflp
5p

10p
3p
sp
6p

10p
6p

0 0027).F
0'003AF
0-0033AF
0.0033AF
0.0033AF
0.0036AF
0.0047AF
0.0047AF
0.0047AF
0.0047AF
0.005AF
0005µF
0:0068pF
0.00613AF
0.0068AF
0.0082AF
0.0082AF
0-01µF
0.01AF
0.01 µF
0.0IAF
0.0IAF
0.01µF
0.01 µF
0.0IAF
0.01 µF
0.015AF
0.015AF
0.02AF
0.022pF
0-022pF
0.022AF
0.022µF
0.022AF
0.033pF
0.0330
0.047AF
0-047AF
0.047AF
0.047AF
0.047AF
0.047pF
0.IAF
0.IAF
0.1 pF
0.1µF
0.1µF
0.15µF
0.22µF
0-22µF
0.22µF
0-22AF
0.33AF
0.47µF
0.47AF
0-47AF
1OpF

500V
500V
I25V
500V

I ,000V 
500V
125V
500V
500V

1,000V
100V
500V
125V
500V
500V
I25V
500V

I 2V
125V
160V
250V
400V
500V
500V
600V

1,000V
160V
400V
100V

I 8V
250V
400V
600V

I ,000V
250V
400V

12V
160V
250V
400V
600V

1,000V
30V

250V
400V
600V

I ,000V
250V
160V
250V
400V

I ,000V
250V
250V
400V

1,000V
250V

M
Cer.
P.S.
Poly.
MDC
S/M
P.S.
Poly.
S/M
MDC
Mylar
Cer.
P.S.
S/M
Poly.
P.S.
S/M
Disc
P.S.
Poly.
M.F.
Poly.
Cer.
S/M
MDC
MDC
Poly.
Poly.
Mylar
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.
Disc
Poly.
M.F.
Poly.
MDC
MDC
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.
M.F.
Foil
MDC
M.F.
Foil
Foil
MDC
M.F.

15p
5p
6p
6p
6p

I5p
9p
6p

20p
6p
3p
5p

101p
30p
6p

10fp
30p
4p

10fp
4p
3p
3p
5p

30p
7p
9p
3p
3p
3p
5p
3p
3p

71p
9p
4p
4p
6p
3p
3p
4p
Op

lop
6p
4p
5p

10p
13p
5p
6p
Sp

lop
I5p
Op
8p

15p
20p
15p

Note:
S/M =silver mica 1% tol.
P.S. = polystyrene 24% tol.
MDC-a.c. rating =300V.
M.F. =Mallard min. foil.
Cer. =ceramic.

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 4 pin
D.I.N. 5 pin. 180
D.I.N. 5 pin. 240
D.I.N. 6 pin
Jack. 2fmm unscreened
Jack, 2} mm screened
Jack, 31mrn unscreened
Jack, 3f mm screened
Jack, fin unscreened
Jack, fin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Phono, fitted 4 ft lead
Wander, red or black
Banana 4mm. red or black

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180
D.I.N. 5 pin, 240
Jack, 3frnm
Jack, tin screened
Jack, stereo, screened
Phone., plated metal

14p
8p
10p
13p
14p
13p
,5p
15p
9p

10p
8p

12p
12p
20p
20p
35p

5p
12p
Bp
3p
6p

I4p
I7p
15p
16p
16p
16p
15p
43p
30p
14p

SOCKETS
Car aerial Op
Co -axial, surface Op
Co -axial, flush Op
D.I.N. 2 pin (speaker) 10p
D.I.N. 3 pin 9p
D.I.N. 5 pin, 180' 9p
D.I.N. 5 pin, 240' 9p
Jack, 2.1mm 10p
Jack, 3fmm 10p
Jack, tin unswitched 15p
Jack, fin switched 17p
Jack, stereo, switched 24p
Phono, single 5p
Phono, 2 on a strip 7p
Phono, 3 on a strip 9p
Phono, 4 on a strip 10p
Wander, single, red or black Sp
Wander, twin strip 7p
Banana 4mm red, or black 6p

MAIL ORDERS : C.W.O. only. Please include
10p P. & P. (Air mail ext ra). S.A.E. with all
enquiries please. Telephone 01-692 4412
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If you can use a soldering iron and follow
simple instructions,youcan assemble any

of these high performance products in
a few hours. And save a lot of money.

Heathkit have the world's
widest range of top quality
electronic products designed
specifically for home assembly.

Of which we show just 4
above.
The AD110 is our new stereo

cassette recorder. It gives
you cassette

convenience,
reel

performance
and Heathkit

quality. Designed to complement
various other Heathkit Hi Fi
products, it costs only £74.80
£8.45 for twin matched stereo

mikes.
Another new product, the

Tiger transistor radio kit

You cart make it it you try.

costs £10.90. It gives long
life from every large PP9
battery, weighs just 3 lbs, and
gives really good reception
on Long & Medium wavebands.

And, as you can see, it looks
pretty good too.
Costing just £18.45 complete

with speaker and aerial, the
CR1 car radio gives
unsurpassed reception. A 6
transistor, 2 diode circuit
gives 4 watts output, pre -
assembled and aligned tuning
unit makes assembly easy, and
push-button controls give

instant selection.
The AA14 30 watt stereo

amplifier is an established

Please send me the FREE New 1972 Heathkit catalogue. PWO5/72

Name

Address

HEATH (Gloucester) Ltd., Gloucester GL2 6EE

product, proven in use by
thousands of satisfied
customers. Featuring a 17
transistor, 6 diode circuit,

it costs £30.00 less cabinet.
These products and all the

others.in the Heathkit range
are easily assembled by anyone
who can use a soldering iron
and follow our superbly clear,
step-by-step instructions.
Furthermore, in the unlikely
event that you get stuck, we

guarantee to help you out.
Find out more. Send for our

free 1972
catalogue.

Now.
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ESSENTIAL SERVICE

WITH commendable boldness and confidence in the
future growth of telecommunications for domestic

purposes, the Post Office is currently involved in the
installation of a " communication main " system in the
new city of Milton Keynes, now arising in Buckingham-
shire. Every house in the new city will be linked to
this communication system. The cables will, so far
as possible, be laid in a communal trench, with the
other essential services, water, gas, electricity, and
drainage.

A standard telephone pair forms part of this " main ".
This cable is accompanied throughout, right up to every
front door, by a high performance coaxial cable.
Besides being capable of carrying radio and television
signals, this widebrand coaxial cable provides for the
transmission of two-way signals such as could be
employed to operate viewphones and computer data
terminals, and permits the carrying out of other useful
functions, like the remote reading of gas and electricity
supply meters.

What happens in Milton Keynes may become the
pattern for the future throughout the country. At any
rate, this pioneer installation is worth noting and mus-
ing upon.

The advancement of computerised data techniques
makes it fairly safe to conjecture that the day will come
when every home will be able to have access to a wide
range of data services, via sophisticated readout devices.
But in the meanwhile, it would seem that further tech-
nical improvements are necessary, mainly to overcome
the shortcomings of human operators, to make these
advanced amenities fully acceptable to the general user.

At present, many people have a rather jaundiced view
of computers, usually based upon their experience of
incorrect statements of account issued by public supply
authorities and other business concerns. The prevailing
public mistrust of computerisation (however falsely
based) does not provide the ideal climate for introduc-
ing more extensive and more complex computerised
data systems; especially if these are to be linked directly
with our homes to perform (above all!) such functions
as the remote reading of domestic gas and electricity
meters.

Elevation of the " communication main " to an essen-
tial domestic service status would certainly provide a
great fillip to the electronics industry. It could herald
another technological explosion making direct impact
upon the domestic or " consumer " section. We don't
doubt that fertile minds will seize eagerly the oppor-
tunity it promises for further imaginative and useful
exploitation of electronics. F.E.B.
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374

By J. B. DANCE, msc

 fight expect that it would be very expen-
sive to generate and detect ultrasonic waves.

However, this article shows that simple circuits can
be used to construct a portable low -power system
which has many applications for both the amateur
and industrial user.

TRANSDUCERS
The transducers used with the circuits described

in this article contain piezo-ceramic elements which
resonate at the ultrasonic frequency to be employed.
They are essentially like loudspeakers which operate
at one, particular narrow band of frequencies above
the audible range and they are therefore given the
same circuit symbol as a loudspeaker.

The equipment to be described employs two simi-
lar transducers, one in the transmitter and the other
in the receiver. These two transducers must resonate

pproximately the same frequency, but they do
of have to be specially selected so that they match

one another in frequency.
The transducers chosen for the prototype equip-

ment are the relatively new type 808-40 which
operate at about 40kHz. When an electrical signal
of about this frequency is applied to a transducer,
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Lltrasonic waves of the same frequency are emitted
through the small metal grille in the face of the
transducer. If these waves fall on another trans-
cucer, a 40kHz electrical signal will be generated
across the terminals of the second transducer. This
signal may be amplified, rectified and used to operate
a relay. The relay contacts can then be used to
actuate any other type of device.

THE TRANSMITTER
The circuit of a simple transmitter which will

generate an ultrasonic beam is shown in Fig. 1. It
consists of a simple astable multivibrator which
employs two low current npn silicon transistors.

The preset potentiometer, VR1, can be used to
adjust the frequency of oscillation of the circuit so
that it matches the resonant frequency of the trans-
ducer; maximum power output is then obtained from
the unit. Details of the adjustment of this potentio-
meter will be discussed later.

The circuit shown applies a rectangular waveform
of about 8.5V amplitude to the transducer. This is
quite suitable for most applications, but the use of
a higher supply voltage with suitable transistors in
the same circuit will provide a greater power output

Fig. 1. Circuit diagram of the ultrasonic trans-
mitter. The values of the components are those
for a 40kHz transducer
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Fig. 2. Circuit diagram of the ultrasonic receiver. The values of the components marked with an asterisk can be
altered if a reduced range is required

and therefore an increased range of operation. The
maximum permissible voltage which can be applied
to the "808" transducers is 20V r.m.s. with con-
tinuous operation or 30V r.m.s. under pulsed
conditions.

The prototype took a current of 3.7mA from a
9V supply, but with an I8V supply the current was
7.5mA.

THE RECEIVER
The circuit of the receiver used in the prototype

equipment is shown in Fig. 2. It is not necessary to
employ a frequency selective amplifier, since the
transducer itself will respond only to those ultra-
sonic frequencies which are near to its resonant
frequency. The receiver is quite insensitive to loud
audible noise.

The transducer converts the incoming energy into
a signal which is amplified by transistors TR3 and
TR4 in the first amplifier stage. The output from this
circuit is coupled through C7 to a second similar
amplifier stage containing TR5 and TR6. The out-
put from TR6 is an alternating signal of the same
frequency as the incoming ultrasonic waves. This
signal is applied to the base of TR7 through CI 1.

Positive going parts of the signal drive TR7 into
conduction and cause a current to pass through the
reed relay coil in the collector circuit of this tran-
sistor. No bias is applied to TR7; the collector
current of this transistor is therefore normally very
small and it will be unaffected by negative going
pulses applied to its base.

The circuit of TR7 thus acts as a rectifier or
demodulator of the amplified 40kHz signal. When
ultrasonic energy falls on the receiver transducer,
the rectified current passes through the relay coil
and TR7. If the intensity of the ultrasonic waves
exceeds a certain limiting value, this current is great
enough to cause the relay to close. The value of the
limiting intensity is set by the sensitivity of the trans-
ducer, the gain of the two amplifier stages, the cur-
rent gain of TR7 and the relay sensitivity.

FEEDBACK RESISTORS
The gain of each amplifier stage is determined by

the current gain of the two transistors used and by
the value of the feedback resistor (R11 or R20).
If a value of 82 kilohms is employed for each of
these feedback resistors, the amplification obtained
with high gain transistors will approach the maxi-
mum which can be obtained with stability.

Lower values, such as 27 kilohms, can be used if
the transmitter and receiver are to be used with a
maximum separation of some 10 to 15 feet. Indeed,
if the units are to be placed fairly close together, a
lower value of feedback resistor may be necessary to
prevent the operation of the relay by stray scattered
radiation from the transmitter.

When no ultrasonic energy was incident upon the
transducer in the receiver, the first two stages of
amplification (TR3 to TR6) consumed a total of
2.4mA, whilst the current in the output transistor
was very small. However, if the receiver transducer
was placed very close to the transmitter transducer,
the first two amplifier stages passed a total of 3.7mA,
whilst the total receiver current increased to about
10-5mA.

COMPONENTS
Five npn and two pnp small signal silicon tran-

sistors are required. All of the transistors used in
the receiver should have a fairly high current gain
(at least about 50, but preferably over 100).

The npn transistors used in the prototype at first
were the medium gain type 2N929, but many other
types (such as those shown in the components list)
are equally suitable. Similarly two medium gain
pnp transistors type V205 were employed in the
prototype, but other possible type numbers are given
in the components list.

The medium gain transistors were subsequently
replaced with transistors of a far higher gain (the
npn type 2N2484 and the pnp type 2N2605) in order
to carry out experiments on the maximum reliable
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range of operation. The circuit worked well with
both sets of transistors.

The two capacitors CI and C2 in the transmitter
may be mica or polystyrene types, but it is best to
avoid the uses of ceramic types intended for decoup-
ling applications in this position, since they may have
a value of 50 or more above their marked value.

THE REED RELAY
1 he reed relay used in the prototype is fully

encapsulated in a moulded outer case for use in the
temperature range 0 to 70' C. The contacts close
with 3.5V or less across the coil, so one may take
4.5V as being the minimum operating voltage in
order to allow for tolerances or a low battery
voltage.

It was found that the contacts of the CPR1/J
closed at a current of 2.8mA and re -opened when
the current fell to I.8mA; this difference prevents the
relay "chattering" when minor fluctuations take place
in the ultrasonic beam intensity.

The CPR I /J has one pair of normally open con-
tacts which can switch up to IOW of power to a
device which does not require more than 200V nor
more than 0.5A.

It should be noted that tungsten filament lamps
have a much lower resistance when cold than when
hot and therefore a relatively large current flows
when they are first switched on. Thus relay contacts
rated at 0.5A maximum should not be used to
switch on a lamp rated at more than about 0.05 to
0 A of normal running current unless a suitable
thermistor is placed in series with the lamp to reduce
the current surge at switch -on. Care should also be
taken to suppress transient voltages or currents if the
load is a reactive one, since the relay contacts may
be damaged.

HIGHER POWER CONTROL
If it is necessary to control more power than the

miniature reed relay in the receiver is capable of
switching, it is only necessary to use the contacts of
the reed relay to control the current to a larger
relay in an auxiliary circuit. (It would also be pos-
sible to re -design the output stage of the receiver so
that a suitable transistor is used to control a larger
relay, but in this case more current would be taken
from the receiver battery.)

CONSTRUCTION
The transmitter was constructed on a small piece

of Veroboard as shown in Fig. 3.
In the case of the receiver board, see Fig. 4, it is

obviously necessary to keep the input circuit well
away from the output section, hence the layout fol-
lows the theoretical circuit fairly closely. The row
of cuts down the centre of the board is to provide
some isolation between the input and output stages.

It is not essential to place each of the units in
metal boxes but some form of box will normally be
used for convenience.

The transmitter was placed in a diecast box
together with a large battery. This enables the trans-
mitter to be used for long periods without frequent
replacement of the battery. If the transmitter is to
be used in remote control applications where it will
only be on for a few minutes a day, then a small
battery (say a PP3) and hence a smaller box (e.g. a
plastic torch case) will be more convenient.

The transmitter and receiver boards with the trans-
ducers before installation in their cases

STRAY PICKUP BY RECEIVER
If the receiver is not placed in a metal enclosure it

has been found that about 0.5mA will pass through
the relay even when the transmitter is not near. This
is due to stray pickup by the high gain receiver
circuit. Thus it is advisable to use a metal case with
the negative line of the battery connected to the
case. The quiescent current in the relay should then
be very small. Incidentally the prototype receiver
became unstable when the transducer was discon-

the input even when a metal enclosure
was used.

A flexible copper strip was used to hold the trans-
ducers in place. The holes in the lids of both units
were made slightly smaller than the transducer so
that some protection is given. Reasonable care
should be taken when soldering to the transducers.
It is important that the grounded pin of the trans-
ducer (shown by the adjacent metal tab) should be
connected to the negative supply line; this is doubly
important if a metal box is used as the transducer
may be shorted out.

A small piece of foam rubber on the battery was
found to be enough to hold the battery firmly when
the lid is screwed down.

TESTING AND ADJUSTMENT
When the two units have been assembled, the

system should be tested by placing the transducers
in the two units face to face and close together. The
relay in the receiver should close when both units are
switched on. If it does not do so, the potentiometer
VR I should be adjusted (fairly coarsely) until the
relay closes. (An ohm -meter may be connected to
the relay contacts to ascertain when they close.)

If the relay still will not operate, some tests of
the following type may be carried out in order to
localise the fault. The transmitter unit may be tested
by disconnecting the output of the circuit from the
transducer and feeding this output to an a.c. volt-
meter (or, preferably, an oscilloscope).

If it is found that the transmitter circuit is work-
ing, the negative power supply lines of the two units
may be joined and C I I disconnected from TR6. If
the output from the collector of TR2 is fed to CI I
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(and hence to TR7), the relay should close when
both units are switched on; in this case the trans-
mitter circuit and the output circuit of the receiver
are satisfactory.

With the negative power supply lines still con-
nected, the output from TR2 may be fed through a
0.01/LF capacitor to the junction of C7 and R16; if
the relay closes, the circuits of TR5, TR6 and 'TR7
are probably satisfactory.

If the whole receiver is functioning, the relay will
close if the input wire is held between the fingers.

TRANSMITTER ADJUSTMENTS
The adjustment of the potentiometer in the trans-

mitter is carried out more easily if a 0 to 10mA
meter is connected in series with the relay coil. The
transmitter and receiver should be separated and/or
the transducers placed at an angle to one another
so that a reading of I to 3mA is obtained. The
potentiometer should then be adjusted so that the
meter reading increases.

If necessary the units should be separated further
to keep the meter current at I to 3mA and the
potentiometer again adjusted for maximum sensi-
tivity. Finally the transmitter should be switched off
and then on again to check that the oscillator starts
to function at the chosen potentiometer setting. If
it does not do so, a small adjustment of the poten-
tiometer should be made towards a lower resistance
value.

OPERATING RANGE
When medium gain transistors were employed in

the prototype and the value of the feedback resistors
were both 82 kilohms, it was found that the maxi-
mum distance for reliable operation was some 15
feet in the open air. However, this distance was
increased to some 45 feet in the open when using
transistors of higher gain.

If the equipment is used in a room or in a corri-
dor, it is found that the range of reliable operation
is considerably increased. This is mainly accounted
for by reflections of ultrasonic energy from the walls
towards the receiver, but effects due to wind are
normally avoided inside a building and this reduces
random fluctuations of the current in the relay coil.

The maximum range of reliable operation inside
a building may easily be double that in the open air,
but much depends on the arrangement of the objects
in the building and of the ability of the walls, etc.
to reflect ultrasonic energy.

Still greater ranges may be obtained by applying
a higher power supply voltage to the transmitter
circuit provided that the transistors used in the
transmitter are suitable. For example, the writer has
found that an operating range of up to about 60
feet can be obtained in the open by using an 18V
transmitter supply with the Fig. 1 circuit and tran-
sistors of moderately high gain in the receiver.

SHORT RANGE OPERATION
The writer has found that the first amplifier stage

(TR3 and TR4) of the receiver may be omitted if
the distance between the two units is to be very
small. In this case C7 is disconnected from the base
circuit of TR5 and the non -earthy lead of the trans-
ducer is connected to the junction of R15, R16 and
the base of TR5. The decoupling components C6
and R14 can then also be omitted.
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Fig. 3. Layout of the components on the
mitter board

COMPONENTS . . .
ULTRASONIC TRANSMITTER

Resistors
R1 4.7kfl
R2 27kil
R3 4.7kC2
R4 271(0
R5 2.2kfl
All ±10%, + watt carbon

Potentiometers
VR1 10ki2 miniature skeleton preset

Capacitors
C1, C2 470pF silver mica or polystyrene

Transistors
TR1, TR2

trans -

2N929 or any similar npn high gain,
low current type (e.g. BC108, BC148,
BC184L, BFY77, 2N2484, ZTX108,
ZTX109) (2 off)

Transducer
LS1 808-40 type 40kHz transducer (Hall

Electronics, 48 Avondale Rd., Leyton,
London, E.17) or Gulton type 1404 (from
LST Components Ltd., Coptfold Road,
Brentwood, Essex)

Miscellaneous
S1 Single pole on/off switch
0.1 in matrix Veroboard 24 -in x 1fin
9 volt battery

x 3fin x 2in diecast metal box
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Fig. 4. Layout of the components on the receiver board

COMPONENTS . . .
ULTRASONIC RECEIVER

Resistors
R6 82ki2 R15 82kc2
R7 18ki2 R16 18ki2
R8 1.5k0 R17 1.5k0
R9 1.2k0 R18 1.2ki2
R10 821/ R19 82fI
R11 82k0 R20 82k0
R12 1kS2 R21 1kS2

R13 3.9ki2 R22 3.9k0
R14 1.8ki2 R23 68kt2

All 10%, +V/ carbon

Capacitors
C3 to C5 1µF polyester (3 off)
C6 16µF, electrolytic 10V
C7 to C11 1pF polyester (5 off)
C12 16pF electrolytic 10V

To equip, Mt
to be controlled

Transistors
TR3, TR5 2N929 or similar (see TR1, TR2 in

transmitter) (2 off)
TR4, TR6 V205 or any similar p np high gain, low

current type (e.g. BC158, BC214L,
2N2605, 2N3798, 2N3964, 2N4062,
ZTX501, ZTX530) (2 off)

TR7 BFY77 or similar high gain, low current npn
type

Transducer
MIC1 808-40 type 40kHz transducer

Miscellaneous
RLA Reed relay close current 2.8mA at 3.5V.

Type CPR1/J (Alma Components)
S2 Single pole on/off switch
0.1in matrix Veroboard 4.8in . 1.8in
9 volt battery
6,fin 41in 2352 -in diecast metal box
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It was found that the maximum working range
with such a simplified receiver is about 9 inches with
medium gain transistors in the receiver and about
2 to 3 feet with high gain transistors.

If an 18V transmitter power supply is used, the
maximum range is increased to 4 to 5 feet with the
simplified receiver. It is assumed that readers will
normally wish to construct the full receiver circuit
of Fig. 2, since it is far more versatile than the
simplified version.

Ultrasonic waves are much more directional than
waves of audible sound, since they have a shorter
wavelength. It has been found that if a receiver
with high gain transistors is employed, the relay will
close when a transmitter is placed almost anywhere
in the same small room even if the two transducers
are not facing one another. This is due to the
reflection of waves from the walls of the room.
When used in the open air, the transmitter and
receiver can be placed quite close together without
the relay closing, provided that the transducers do not
face one another (nor nearly face one another).

TYPES OF TRANSDUCER
The circuits described in this article can also be

used with the 1405 type of transducer for 40kHz
operation, in which case standard phone plugs will
be required as connectors for each transducer. How-
ever, the 808-40 transducer was chosen for the proto-
type, since it is smaller and of more recent design
than the 1404 and has a somewhat greater sensitivity
(about 6db) when used as a receiver. Thus the 1404
should be used only when a plug-in transducer is
required.

If it is desired to work at a lower frequency, the
type 808-25 transducers may be used for 25kHz
operation. This type is similar to the 808-40, but
the value of each of the capacitors in the trans-
mitter circuit must be increased to about 820pF so
that the oscillator can operate at the correct fre-
quency. No other circuit changes are required for
25kHz operation. The beam is not so directional as
a 40kHz beam.
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Fig. 5. The 808-40 transducer. (a) The metal
tab indicates the grounded side of the trans-
ducer; (b) The acoustic response of the 808-40;
(c) The electrical response of the 808-40

48

The acoustic response (i.e. sensitivity as a receiver)
of the 808-40 is shown in Fig. 5b, whilst the elec-
trical response (i.e. output power when used as a
transmitter) is shown in Fig. 5c. It can be seen that
bandwidths of the order of 1kHz can be obtained.

APPLICATIONS
Ultrasonic systems can operate over greater

distances than most photoelectronic equipment and
they have the advantage that their operation is
unaffected by smoke or by dirt collecting on the
transducers. In addition ultrasonic beams can detect
transparent objects.

Although the range of ultrasonic equipment is
less than that of radio control systems, no radio
transmitting licence is required and the associated
circuits are very simple. In general the ultrasonic
beam will be found to be more directional than a
radio beam but not so directional as the light or
infra -red beam used in photoelectronic equipment.

INTRUDER ALARM
Ultrasonic waves do not pass through people. If

the beam from a transmitter is directed onto the
receiver, the relay in the latter will close. However,
when a person's body interrupts the beam, the relay
will open and this can be used to sound an alarm.

This type of alarm has the same advantage as
that of an infra -red alarm, namely that the intruder
cannot sense the radiation from the transmitter. Such
a system will give a warning if the transmitter or
receiver is moved appreciably by the intruder, if
either unit is switched off or if either battery is
disconnected.

In a practical intruder alarm of this type, the
transmitter and receiver may be fairly close together.
For example, the system may be used to monitor
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a corridor. In such cases it may be necessary to
use smaller values of the feedback resistors (R11 and
R20) in the receiver circuit so that the sensitivity is
insufficient for stray reflections from the walls to
keep the relay closed when an intruder interrupts
the main beam.

REMOTE CONTROL
In general the units described earlier can perform

any remote switching operation over a distance
within their operating range. The lazy man can use
such a system to switch a radio or television
receiver on and off without getting up from his
chair.

The reed relay in the ultrasonic receiver can be
used to operate a stepping switch which alternately
switches the radio or television receiver on and off.

More complicated remote control applications can
be devised for use in the home of the amateur
experimenter. For example, one could have a
receiver in a shed in the garden and use an ultra-
sonic beam to operate an aerial change over relay
or any other device from the house.

A good practical man could mount a transmitter
unit under the front bumper of his car and a
receiver near to his garage door so that a pulse of
the ultrasonic beam would cause the garage door to
open automatically. When the motorist takes his
car away next day, a similar pulse could be used to
close the garage door after the car has been reversed
out.

COMMUNICATION
If a morse key is connected in the power supply

line of the transmitter, the equipment can be used
for communication over short distances, for example,
to a house across the other side of the road. The
relay in the receiver could be used to control the
current to an oscillator which produces the morse
signal.

The bandwidth of the beam provided by the cir-
cuits described is too narrow for it to be possible to
modulate this beam with speech, but it is presumably

possible to use more complex equipment operating
at a high frequency to carry speech by means of
an amplitude modulated ultrasonic wave. However,
the range may be very limited.

RANGING
Ultrasonic systems can be used to measure the

range of objects which are not too far away. The
time taken for a pulse from the transmitter to travel
to the object and to be reflected back to a second
transducer near to the transmitter is a measure of
the distance of the object. Ultrasonic beams are
employed in this way in the aids used by blind
people.

Although the prototype equipment has not been
used for range finding, there appears to be no reason
why the transmitter should not be pulsed with power
and the time interval between the transmitted and
reflected pulses measured with a digital counter.

LEAK TESTING
The simple transmitter and receiver described in

this article can be used to detect holes or leaks in
the rubber sealing of objects such as car bodies and
refrigerators. The transmitter is placed in the object
to be tested and the door is closed. A detector
employing a milliammeter in series with the relay is
moved around the edges of the doors, windows, etc.
to detect any leakage of ultrasonic energy.

INDUSTRIAL APPLICATIONS
The receiver of Fig. 2 can be used without any

for the detection of leaks in either pres-
sure or vacuum pipes, since such leaks generate ultra-
sonic waves. Leaks can be detected in this way even
in the presence of the loud noise and vibration often
found in industrial plant.

Ultrasonic beams can be used to detect the pre-
sence of an object, such as an item passing along
a production line. Each item can be made to inter-
rupt the beam to produce electrical pulses which can
be counted. Alternatively the ultrasonic beam may
be reflected off each object in turn. The circuits of
Figs. 1 and 2 are very suitable for this application.

EDUCATIONAL APPLICATIONS
Numerous experiments can be carried out with

ultrasonic waves which are suitable for educational
use. For example, one may investigate the transmis-
sion and reflection of the waves by various materials.

The writer used the transmitter and receiver (at
fairly low gain) on a bench top with the transducers
facing each other and separated by a distance of
about two feet. When an object such as one's hand
was moved slowly towards the mid -point of the
two transducers, a milliammeter connected in series
with the relay coil of the receiver showed rapid
fluctuations in its reading according to the position
of the reflecting object.

This is due to interference between the waves
travelling directly from the transmitter to the
receiver and those taking the longer path to the
reflecting object and then to the receiver. Maximum
intensity occurs at the receiver when these two path
lengths differ by a whole number of wavelengths.
An experiment could be devised to measure the
wavelength of the radiation.
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SPACEWA1CH
BY FRANK W. HYDE

SOVIET AND AMERICAN
CO-OPERATION

As a result of the co-operation in
the exchange of samples of moon -
dust from Luna 16, for Apollo
samples, a considerable amount of
new data has been obtained. It
would appear that the dust forming
the regolith at the landing site of
Luna /6 had not been disturbed for
3,000 million years. This site was in
the Mare Fecunditatis and the dust
shows an age (by radiation dating)
nearly twice that of the dust
recovered by Apollo 11. Some
mechanism must exist for the trans-
portation of dust if these measure-
ments are reliable.

The specimens from the Soviet
mission were from depths of 8cm
and 28 to 32cm. There is evidence
to indicate that this is about the
thickness of the moondust in this
area. The different teams working
on' this dust have produced a large
number of papers and all seem in
close agreement on their findings.

It seems from the electron micro-
scopy and electron diffraction ex-
amination, that the radiation
bombardment at the Luna 16 site
is very much greater than any of
the material recovered from each
of the Apollo missions.

One clue is that since the moon
passes through the earth's magnetic
tail for about four days every
month, the right conditions could
arise. The high energy electrons are
sufficient to cause considerable dis-
turbance of small grains. From this
it follows that the most intense bom-
bardment by the solar wind and
other radiation would show on the
other side of the moon, and that
it could be there, that there would
be least disturbance. If this is so,
then the most disturbed area which

has been noted for the Apollo sites
offers new data about the earth's
magnetic field and magnetosphere.

THE OTHER MOON
Little Toro, the earth's other

moon, is in the limelight again. It
will be making one of its near
approaches in the next few years
when it will come to within nine
million miles from earth. Its
period of orbit is some eight years.

It has been under close observa-
tion since it was discovered in 1964
and computers have been used to
track its behaviour. Being only one
mile in diameter it is not visible to
the naked eye, even though it does
reflect sunlight.

It could be very useful to
astronomers if there was a possi-
bility of examining its surface.
Since it is not likely to attract
meteoritic impact or collect cosmic
debris because of its extremely low
gravity, the surface should be little
different from what it was early in
the life of the solar system.

It is possible to get such infor-
mation by using a remote controlled
spacecraft. Such a craft would take
about six months to make the trip.
Support for such a venture has
come from Nobel Prizewinner
Hannes Alfven and he has sug-
gested to NASA that this is a worth
while project. If this should
become a mission it would be suit-
able for early 1975.

As an exercise, the computer used
to study the behaviour of Little
Toro has checked the orbital
behaviour for 200 years ahead and
this shows little possibility of the
moonlet getting out of hand and
crashing into the earth.

NEWS FROM MARS
The wealth of information now

being returned from Mariner 9 has
more than justified the project even
though Mariner 8 was lost. Many
conjectures and theories regarding
the red planet have had to be
adjusted as a result of the present
studies.

With more than 4,000 pictures
already returned, much new data is
revealed.. The widely differing ter-
rain is very apparent and consists of
smooth craters and rough craters,
large areas of furrowed and rugged
surface, with many faults, channels
and scarps. There are also signs of
extensive and smooth lava flows.

The topography is such that it is
difficult to explain the condition of
branching channels which start in
featureless areas, except by water
erosion. It would seem that there
is a continuing activity which sug-
gests that the opinions of scientists
based on the information of the
previous Mariners have been radi-
cally revised.

After the results of 1969, Mars
became of secondary interest to the

moon. However, now it is back in
favour. Its cratered surface shows
young volcanoes and lava flows
which have overlayed existing
craters both volcanic and impact.

The ultraviolet spectrometer and
the radiometer measurements have
indicated that carbon dioxide is
the predominant gas in the upper
atmosphere and that the south pole
is too warm for there to be a solid
cap of carbon dioxide. It is also
clear that the north pole could be
cold enough to support solid carbon
dioxide clouds which might precipi-
tate carbon dioxide snow. At the
present time the north polar cap
controls the atmosphere.

MARS IN ICE AGE?
There is little similarity between

the Martian atmosphere and the
atmosphere of the earth. There is
some atomic oxygen and some
atomic hydrogen. The whole planet
is surrounded by a cloud of hydro-
gen extending for about 25,000 miles
from the surface. At heights of 90 to
100 miles the temperature is much
lower than that at the same heights
on earth.

The hydrogen envelope surround-
ing the planet increases as solar
activity becomes more intense and
consequently the sun must draw
some 100,000 gallons of water from
Mars through photodissociation.

It is possible that the planet may
be in an ice age and so would have
large quantities of water stored in
the form of permafrost. Certainly,
there is much more information to
be disclosed during the years that it
will take to process the data so far
acquired. It is to be hoped that this
will spur on the missions of manned
landings to round off the knowledge
accumulated from remote sensing.

As Apollo 15 has demonstrated,
in the final analysis it is the human
direct observations which enable
more precise conclusions to be
drawn.

ORBITING SOLAR
OBSERVATORY

The first photographs of a solar
flare on the far side of the sun was
recorded by OSO-7. The flare which
was of type Class 2 projected
some four million miles out from
the sun. The photographs show the
progress of the flare till its plasma
clouds were sent into space at a
speed of 600 miles a second.

Each cloud, more than 150,000
miles in extent causes havoc to
communications and triggers off
auroral displays and magnetic
storms when directed toward the
Earth.

Even though the event recorded
was in the opposite direction, some
of its effects spilled round and was
observed by Soviet, Australian and
Phillipine radio telescopes.
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ALPHA
NUMERIC ,..
!SPLAYS By R LU Coles

Incandescent Filament Displays

IN THE last two months we have seen how cold
cathode tubes work and how their decoding and

driving circuits are used. Whilst this type of tube
has been the most widely used for many years, new
technologies are now coming to the forefront of
display systems design. Among these is the incan-
descent filament display. This type of display in its
various forms is the subject of this month's article.

INCANDESCENT FILAMENT DEVICES
Many years of experience with incandescent fila-

ment bulbs, and the technology on which these are
based, has lead, not surprisingly, to some very cheap
and practical alpha -numeric readout systems, in a
wide variety of ingenious designs.

Filament lamps have many advantages to fit them
for display purposes: high brightness which can be
controlled at will (unlike gas filled devices); long
life (100,000 hours is now obtainable); and a wide

GROUND GLASS

DISPLAY SCREEN

REMOVABLE

LAMP HOUSING

CONTAINING TWELVE

MINIATURE BULBS

TRANSPARENCY

WITH DESIRED SYMBOLS

Fig. 3.1. A sectional view of a typical projection
type indicator. Light from the selected bulb projects
the image of the transparency onto the ground glass
screen

range of working voltages making them simple to
drive, especially important when i.c. drivers are
contemplated.

Of course, there are a few disadvantages, of which
heat generation is about the most serious, but all in
all, filament lamps are so versatile and inexpensive
that displays based on them are likely to continue
in popularity for some time, despite competition
from more advanced technologies.

As far as amateurs are concerned, there are
already a fair number of device types available,
and attention will be concentrated on these as far
as possible.

DISCRETE CHARACTER TYPES
The discrete character format is very suitable for

use with individual miniature bulbs, and there are
many variations available. This format is preferred
because of its inherent legibility, but all indicators
employing it are more complex in construction than
those using other schemes, and are also restricted
in the character set which can be displayed.

PROJECTION TYPE
Fig. 3.1 shows a sectioned view of a typical

projection type indicator, which can display twelve
separate letters, numerals or symbols, depending on
the transparency employed. Transparencies can be
easily changed, as can the bulb holder which con-
tains twelve individual l.e.s. lamps, the voltage
ratings of which can be selected to suit the
application.

In operation the selected character is illuminated
by its associated hum) which may be driven by relay
contacts or transistors, the illuminated section is
then projected onto a ground glass screen at the
front of the device where it gives a well defined
image of reasonable brightness which can be in
colour if required.

The complete indicator is rather long, though its
frontal dimensions are very compact, making it
possible to assemble multi -digit readouts with the
minimum of panel space.
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A rear projection type display unit. This type
gives 1 in characters using 6.3V pilot lamps. It
will give all the numerals and a decimal point
(supplied by Electronic Brokers Ltd.)

EDGE -LIT TYPE
Again using a battery of individual 1.e.s. lamps,

the edge -lit Perspex indicators really do seem clever.
These indicators utilise the fact that Perspex can be
made to act as a "light -pipe", transmitting the bulb
illumination over quite long distances and round
corners before directing it towards the observer.

Fig. 3.2 gives a rough idea of the layout of these
devices, though only one Perspex sheet (and hence
one character) is shown; the side view shows how
the other sheets are arranged in their respective slots.

When the selected lamp is illuminated, some of
the light is directed onto the edge of the high quality
Perspex, and this is channelled over the top of the
bulb holder block and down to the viewing area.

The light does not escape in any appreciable
amount because of the difference in the refractive
index between the Perspex and air, and because
the angles of refraction inside the Perspex sheet are
too shallow for much light to exceed the critical
angle and escape.

The character to be displayed is formed on the
Perspex sheet by etching a series of holes of the
correct layout, and these discontinuities in the sheet
cause the channelled light to be refracted out
towards the observer at these points.

Note that a series of dots rather than a continuous
figure must be used so that some of the channelled
light can pass through the upper parts of the figure
and be available to interact with the lower parts.

One noteworthy point is the obvious difference in
path length between the front and the rear bulb slit,
and its effect on the brightness of the rear sheet;
this is neatly compensated by the fact that although
the front bulb has to transmit over a short path in
the Perspex, once it has been refracted at the dots
it has to travel through ten or so other sheets to
reach the observer; the long path length on the other
hand does not travel through any other sheets after
interacting with the dots.

A digital indicator using the Perspex light -guide
technique as described in Fig. 3.2 (supplied by
Electronic Brokers Ltd.)

These devices are similar in length to the projec-
tion type, but are rather taller, the display is reason-
ably bright and easily interpreted, but parallax
problems restrict the viewing angle, a problem not
shared by the previous type.

GENERAL ADVANTAGES
Both the discrete character types discussed have

the advantage of almost unlimited life since if a
lamp fails it can be sneedily replaced, a factor

PERSPEX

(ONLY ONE SHOWN)

HOLES IN PERSPEX

SIDE VIEW

ALUMINIUM BLOCK
WITH HOLES FOR LAMPS

Fig. 3.2. An edge -lit indicator. Light from the selected
bulb passes along the Perspex sheet and is refracted
by the etched holes for viewing. The smaller drawing
shows how the Perspex sheets are arranged
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N KT212 25p
NKT2 13 25p
NKT2 14 239
NKT2 17 SOp
NKT261 21p
NKT271 18p
NKT274 lap
NKT275 2.3p
NKT403 65p
NKT404 6Ip
NKT405 79p
NKT603F 30p
NKT6 1 3F 30p
NKT674F 24p
NKT677F lip
NKT7 13 30p
NKT773 25p
0A47 8p
0.490 6p
0A91 Sp

spec.

0A95
0A2.00
0A202
OCI9
0C25
0C28
0C29
0C35
0C36
0C41
0C42
0C44
0C45
0070
007 I
0072
0075
0031
°CBI D
0083
0084
9346A
S2CNI
SCI410
SC146D
SDI
SO4
V763
W106B1
WI 06D I
WO2
WPO2
ZTX300
ZTX301
ZTX302
ZTX303
ZTX304
ZTX330
ZTX331
ZTX500
ZTX501
ZTX502
ZTX503
ZTX504
ZTX530
ZTX531

6p
9p

10p
54p
42p
70p
76p
60p
6Sp
41p
46p
42p
38p
2.1plip
38p
40p
25p
259
2Sp
25p
26p
10p

I87p
247p

10p
12p
28p
45p
83p
40p
9Sp
14p
16plip
22p
27p
239
2.7p
IBp
lip
.25p
22p
52p
27p
33p

' Matched pair

CARBON TRACK POTENTIOMETERS
Long spindles. Double wiper ensures minimum noise level.
SINGLE GANG linear 100p to 22M,0 12.p; Single gang log,
4.7K0 to 2.21113, lip; DUAL GANG linear 4.7K3 to 2.2Ma.
42p; Dual gang log, 4.7Kn to 2-2M0, 42p; Log/antilog, 10K,
47K, IMO only 42p; Dual antilog, 10K only, 42p Any type
with 2A D.P. mains switch, lip extra.
Only decades of 10, 22 and 47 available in ranges quoted.
DUAL CONCENTRIC
in any combination of above values, 60p. With switch 71p.

CARBON SKELETON PRE-SETS
Small high quality, type PR linear only: 10011, 2200, 470n,
IK, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, IM, 2M2,
5M, 10M n . Vertical or horizontal mounting, 5p each.

SIEMENS 5., TOLERANCE POLYCARBONATE
CAPACITORS 250V up to 0 IrnF. 100V 0.1 mF and above:0 01,
0012, 0015, 0018, 0022, 0 027 .. Sp
0033, 0039, 0045, 0056, 0068, 0.082, 0 1, 0 12, 0.15, 0.18,0 22
6p; 027, 7p; 0.33, 0.39, 9p: 0.47, 10p:0.56, 13p; 0 68, ISp.

ZENER DIODES 5% full range E24 values: 400mW: 2.7V
to 36V, 15p each; 1W: 6.8V to 82V, 27p each; 1-5W: 4-7V
to 75V 60p each.
Clip to increase 1.5W rating to 3 watts (type 266F) 4p.

CAPACITORS
MULLARD polyester ,C280 series
250V 20%; 0.01, 0-022, 0033, 0-047 3p
each; 0068, 0.1, 4p each; 0 -IS, 4p; 022,
Sp. 10% 0.33 7p; 0.47 flp; 0.68 11p; 11/Fd
I4p; I 5/4F 21p; 2-2µF 249.
MULLARD SUB -MIN.
ELECTROLYTICS
C426 , axial lead ... 6p each
Values (taF/V): 0-64/64; 1/40; 1.6/25; 2-5/16;
2-5/64; 4/10; 4/40; 5/64; 6.4/6.4; 6.4/25;
8/4; 8/40; 10/2.5; 10/16; 10/64; 12.5/25;
16/10; 16/40; 20/16; 20/64; 25/6.4; 25/25;
32/4; 32/10; 32/40; 32/64; 40/25; 40/16;
50/6-4; 50/25; 50/40; 64/4; 64/10; 80/2.5:
80/16; 80/25; 100164; 200/10; 250/4; 320/2-5;
320/6-4; 400/4; 500/25.

LARGE CAPACITORS
High ripple current types: 1000/25, 28p;
1000/50, 41p; 1000/100, 81p; 2000/25, 37p;
2000/50, 57p; 2000/100, 61.44; 2500/64,
77P; 2500/70, 981p; 5000/25, Op: 5000/50,
L1.10; 5000/100, 1141; 10000/50, 12.40.

RESISTORS I 0% - S"() -2%
Code

C
C
C
C
C
MO
WW
WW 3W
WW 7W

Power Tolerance

/20W
/8W
/4W
/2WW
/2WW

Prices are in pence each for same ohmic value and power
rating, NOT mined values. (Ignore fractions of 1p on total
value of resistor order.)

5% 82 f3 -220K t3
5% 4-7 0-470K 0

10% 4-7 0-10M 0

ig72,
4.7 n -10M n
4.7 0-10M 12

2% 10 n -IM n
I0%± 1/20 a 0-22 13-3-9 n

5% 12 n -10K 0
5% 12 0-10K 11

Values I to 9 10 to 99 100 up
available

E12 9 8
E24 I 08
E12 I 08
E24 1-2 I

Eli 25 2
E24 4 35
Eli 7 7
E12 7 7
ED 9 9

Codes: C = carbon film high stability low loise
MO = metal oxide Electrosil TR5 ultra low noise

WW = wire -wound Plessey
Values:
E12 denotes series: 10, 12, IS, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.
E24 denotes series: as Eli plus I I, 13, 16, 20, 24, 30, 36, 43,
51, 62, 75, 91 and their decades.

7
0-7
0.7
0.9
1.9
3
6
6
8

Minitron DIGITAL
INDICATOR Type 3015F seven
segment indicator compatible with standard
logic modules and power supplies. Shows
0-9 by filament segments (BmA from 5V d.o.
per seg.)
Suitable BCD decoder driver FLL 1217 L1.45
Oil socket, 16 lead 30p
TYPE 30I5G to show + or -, fig. I and
decimal point L2

SOLDERSTAT 1,41:S4g ER

As appointed dis-
tributors for

well-known Elremco-Wolf "Solderstat"
irons, we offer this model HMS in 16 or 24
watt, a.c. mains, for 1.70

RIVLIN PRECISION RESISTORS
0 1% to 0.01% TOLERANCE. Prices and
delivery on request. 61-61 for values up to
100k

NEW ELECTROVALUE
CATALOGUE (No. 6)

1972 Edn. Bigger and better than ever. More
lines, more bargains, more information, more
diagrams. Post free 10p

BAXANDALL SPEAKER KIT
As originally designed and described by P. 1.
Baxandall in Wireless World. 10 watt/1511
with frequency equaliser, speaker unit and
special cabinet (size approx. 18" ir 101 in
pack -hat form. Inc. carriage paid in U.K. L13.90

PUBLICATIONS
The Book of Transistor Equivalents (IMO 40p
Handbook of Tested Transistor Circuits
by H. Ness (BP.3) 40p
Radio and Electronic Colour Code and
Data Wall Chart (89.7) 15p
Any of above ordered singly, add 3p P. & P.

DISCOUNTS on
No

Nt

alETT

ilowedtems

100/0 n
ormore.
ordersfor components for

150/0 ordersormore.rfeor components for

Prices subject to alteration without prior notice.
Terms of business as published in catalogue.

POSTAG E AN D PACKING FREE
on orders over a. Please add 10p if orders

under C2.

Overseas orders welcome: carriage and
insurance charged at cost.

U.S.A. Customers should get in touch
with ELECTROVALUE AMERICA,
P.O. Box 27, Swarthmore, PA 19081.

ELECTROVALUE An independent company
established 1965

Dept. PE572, 28 St. Judes Rd., Englefield Green, EG HAM, Surrey TW2 OH B
Phone: Egham (0784-3) 5533 and 4757. Telex 264475
Hours: 9.5.30 daily. I p.m. Saturday
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which in some applications makes up for the slightly
higher cost compared with, say, cold cathode tubes.

These indicators are also more reliable than some
of their incandescent cousins which involve moving
parts, a technique widely used in the early days of
display design, but no longer competitive, and there-
fore not treated here.

DOT MATRIX INDICATORS
Dot matrix indicators are the second type of

format mentioned in the introductory article, and
it is obviously possible to build this type of display
with filament lamps. There are no commercially
available display devices of this type, however, and
in view of the problems of mechanical design (all
those bulb holders!) and the more complex decoding
required, such devices are not practical in miniature
form.

The general principle is used however for large
moving newsreel displays where the programming
can be achieved simply by controlling the matrix
with punched tape.

Further examples of large displays using this
principle are the motorway traffic information
boards, Guinness clocks, and sports scoreboards.

This is an area amenable to "do-it-yourself" tech-
niques, the important points to remember being:
keep it big, and keep the character set simple to
ease decoding problems. Of course, if there is no
objection to employing complex electronics such as
commutators and read-only memories, then any
desired character set can be built.

A large display system using filament bulbs in
a dot-matrix arrangement

111.11111111111111111MIIIMI

I I

I 41I .L

A seven segment incandescent filament indica-
tor tube. Almost any colour filter can be used
unlike the cold cathode tubes which are either
red or orange

BAR MATRIX DISPLAYS
The simple bar matrix display format, and in

particular the "seven -segment" arrangement, is an
ideal layout for use with incandescent device tech-
nology and a wide range of indicators have emerged
using this combination, most of them championed
in the U.S.A.

It is again possible to use individual lamps for
each segment, but the real area where incandescent
technology has come into its own is in the produc-
tion of a complete seven segment indicator inside a
single evacuated package.

These devices, often housed inside a valve type
glass envelope, are capable of being mass produced,
and large numbers are now being imported from
Japan where most examples are manufactured.

This suitability for mass production combined
with the inherent filament advantages quoted earlier
and the availability of cheap decoder driver i.c.s
will in future make these indicators the best choice
for most amateur applications, such as digital clocks,
counters, and calculators, a position held by the gas
filled tubes at present.

OPERATION
A typical example of this type of device is shown

in Fig. 3.3; this particular indicator has been chosen
since it represents one of the types advertised for
amateur use at present. Its type number is DA 133
(or DA 133D with decimal point) and it is available
from West Hyde Developments under the trade
name of Atron.

This indicator is housed in a glass envelope about
half the size of a B7G valve, and produces charac-
ters 12mm in height. The coiled filaments are
supported by wire pegs protruding from a ceramic
base, and these pegs are interconnected at the rear
of the ceramic according to the wiring shown, the
segment, common, and decimal point each have an
individual leadout through the nine pin base.
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38mm 97-7
do

no -

1 VIEWING DIRECTION

PIN NO FUNCTION

COMMON

(Connected to V+
when using I.C.

decoder)

I - h (decimal point)
2 - COMMON3 - e4 - d5 - c6 - g7 - a8 - b9 -

Fig. 3.3. The internal construction of a seven segment
incandescent filament tube (Atron, available from
West Hyde Developments)

The filaments are made of an advanced long -life,
high brightness, material which gives a typical life
of 100,000 hours. Each segment consumes about
120mW at the nominal supply voltage of 5V, making
i.c. drivers eminently suitable, another advantage
being that only one supply rail (V) is necessary
in a system using DTL or TTL.

The colour of the illuminated filament is of course
the white normally associated with incandescent
lamps, and this means that a filter can be positioned
in front of the indicator to select any desired colour.

A filter is necessary in any case to improve
contrast, but the possibility of selecting any colour
is an advantage over, say, cold cathode tubes where
a red or orange filter is mandatory. Green, blue, red,
daylight, and neutral are the colours specifically
available for use with the Atron.
Next month: Decoding and driving circuits for
incandescent filament displays

qt,sommew,Orr r .....

Seven segment incandescent filament indicators
in dual -in -line packages (Minitron 3015F, avail-
able from A. Marshall & Son)

V41hi T1TI!!!!
GUIDE TO PRINTED CIRCUITS

By Gordon J. King
Published by Fountain Press
140 pages, illin 5fin. Price £2 50

NOT only does this book give a guide to printed
circuit making for the amateur, it also describes

industrial manufacture, printed circuit substitutes
(i.e. Veroboard, S -Dec, and similar arrangements),
soldering techniques, the use of printed circuit
methods in i.c. manufacture, and applications of
i.c.s.

Whilst some of the information is interesting I
can find very little of any real use to the amateur.
The techniques of making printed circuits could
easily be described in a few paragraphs and the rest
of the book seems merely to fill out the space. Are
the " enthusiastic amateurs," for whom Mr. King
professes to be writing, really interested in a chapter
on the construction of soldering irons and desolder-
ing methods?

At £2.50 this book is by no means cheap and I
do not feel the content warrants such an outliy by
the average enthusiast.

S.R.L.

INTRODUCTION TO VIDEO RECORDING

By W. Oliver
Published by W. Foulsham & Co Ltd
109 pages, Iltin x Hin. Price L1.50
THE recording of events and entertainments, until

fairly recently restricted to sound and cine film,
promises great things for the future through the
various media of electronic video processing. This
book takes an outsider's view of the state of the art
of video tape, disc, and hologram with ample
reference to commercially exploited principles.

Although the author admits to taking a "semi -
layman's" viewpoint he does describe in fundamental
terms how the different systems work without becom-
ing too embedded in technicalities. So much so that
some of the earlier chapters could make rather bor-
ing reading to those already well informed on the
principles of waveform propagation.

I, personally, found the section on video disc
recording the most interesting as it seems that this
is likely to become the commonly used technique for
domestic applications-when all of the bugs have
been ironed out. Tape is at present being used to a
large extent, but as with sound recording, there are
the attendant risks of erasure unless scrupulous pre-
cautions are taken. Bulk is also another commercial
problem as is mass recording on tape.

This book is very readable but its price precludes
its purchase value. Since it can be read in a couple
of hours (there are many large illustrations) it is
perhaps best suited to the lending and technical
libraries.

M.A.C.
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50160 OUTPUT
VARIABLE 0.260V
All Types
from I to 50 amp from stock.
SHROUDED TYPE
I amp, L700 amp, L49.00
10 amp, L8.05 15 amp, L58.00
S amp, LI 1.75 375 amp, L8200
10 amp. £22.50 50 amp, L98.00
15 amp, L7.5.00

2.5 amp
(Panel Mounting) amp, 1475. OPEN TYPE
I amp, L7.00. 2f mp, L8.05. All carriage paid.

L.T. TRANSFORMERS
All primaries 220-240V
Type No. Sec. Taps Price Carr.
I 30, 32, 34, 36V at 5A L4.611 45p
2 30, 40, 50V at 5A L688 45p
3 10, 17, 18V at 10A £495 45p
4 6, 12V at 20A L643 45p
5 17, 18, 20V at 20A L7.28 55p
6 6, 12, 20V at 20A L6.88 55p
7 24V at 10A L5.2.3 45p
8 4, 6, 24, 32V at 12A £7.15 45p
9, 6 and I2V at 10A 13.75 45p

COMPLETE NI. CAD. BATTERY
OUTFIT (EX W.D.)
2 metal carrying cases
each containing 10 x
1.2V 7AH (I 2V) bat-
teries, also 10 x I .2V
22AH (I 2V) batteries
(40 batteries in all).
I Dual voltage, dual
meter, thyristor
controlled charging
unit. Designed for charging the 7AH and 22AH
batteries simultaneously. Input voltage can be
adjusted between 100-250V a.c. Built to ministry
specification. Ideal power: supply for field work.
Offered at fraction of makers' price. 2 sets of
batteries, I charging unit. The set E45, P. & P. 11.50.

220/240 VOLT A.C.
CENTRIFUGAL
FAN/BLOWER
Smooth, balanced running unit. Two
pole shaded pole Mycalex motor
gives approximately 90 cubic ft./min.
but draws only 240mA on run. Weight 2/1b.
Case dia. 3.1 in, width (case only) 3.125in, width
overall (inc. motor) 525in, aperture 3.125in

Price only L2.95. P. & P. 25p.

BODINE TYPE N.C.I. GEARED MOTOR
IA (Type 1) 71 r.p.m Torque

e10Ib. inch. Reversible. I/70th
h.p., 50 cycle, 0-38 amp.
(Type 2) 28 r.p.m. Torque 20Ib.
inch. Reversible. I /80th h.p.,
50 cycle, 0-28 amp. "As new"
condition. Input voltage of

motor 115V a.c. Supplied complete with transformer
for 230/240V a.c. input. Price, either type L3.15
plus 35p. P. & P. or less transformer L2.13 plus
27p P. & P.

12 VOLT D.C. MOTOR
Powerful I amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete with external gear train
(removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: 44in

2f in dia. Either type price 95p inc. post.

230Y/240Y COMPACT
SYNCHRONOUS GEARED MOTORS
Manufactured by either Sangamo,
Haydon or Smith. Built-in gearbox.

I cw. I r.p.h. a/cw. 10 r.p.h. a/cw.
60 r.p.m. cw. 2 r.p.h. cw. 15 r.p.h. a/cw.

3 r.p.h. a/cw. 20 r.p.h. cw.
6 r.p.h. cw. 30 r.p.h. cw.

cw. = clockwise rotation; a/cw. = Anticlockwise.
Fraction of makers' price. All at 7Sp incl. P. & P.
200-250V A.C. NEON INDICATOR
Available in red or amber
at 20p each. Or in green at
32p each. Minimum order 3 units. P. & P. 5p.

MINIATURE UNISELECTOR
3 banks of II positions, plus
homing bank. 40 ohm coil.
24-36V d.c. operation. Carefully

--' removed from equipment and
tested. LI .15, plus 15p P. & P.

U N !SELECTOR SWITCHES
N E W 4 Bank 25 Way
24V d.c. operation. 1.5.88,
P. & P. 12p. 6 Bank 25 Way
24V d.c. £6.50, P. & P. 12p.
8 Bank 25 Way, 24V d.c.
operation. L7.62 plus 22p. P. & P

rt_&"',=.

.... .
All Mail Orders Callers Ample Parking

Dept. PE4, 57 BRIDGMAN ROAD
LONDON W4 513B
Phone 01-995 1560

Showroom open Mon. -Fri.

36V 30 AMP. A.C. or D.C. VARIABLE
L.T. SUPPLY UNIT
INPUT
220/240V a.c.
OUTPUT
CONTINUOUSLY VARIABLE 0-36V
Fully isolated. Fitted in robust metal case with
Voltmeter, Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. L68 plus t2 P. & P.

so

STROBE ! STROBE ! STROBE !
Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Uni.
Junction Xenon Tube and instructions L630, plus
25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price L10.50. P. & P. 50p.
HY-LYGHT STROBE MK III
This strobe has been designed and produced for use
in large rooms, halls and the photographic field and
utilises a silica plug-in tube for longer life expect-
ancy, printed circuit for easy assembly, also a special
trigger coil and output capacitor. Speed adjustable
0-30 f.p.s. Light output approx. 4 joules. L12.00.
P. & P. 50p. SPECIALLY DESIGNED. FULLY
VENTILATED METAL CASE. For industrial
or Hy-Lyght. Including reflector. 1400 P. & P. 45p.
Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe. Incorporating:
 Heavy duty power supply.
 Variable speed from 1-23 flash per sec.
 Reactor control circuit producing an intense

white light.
Never before a Strobe Kit with so HIGH an output
at so LOW a price. ONLY 120 plus 75P P. & P.
ATTRACTIVE, ROBUST, FULLY VENT-
ILATED METAL CASE specially designed for the
Super Hy-Lyght Kit including reflector L700 P. & P.
45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p,
P. & P. 13p or post paid with kits.

6 INCH COLOUR WHEEL
As used for disco lighting effects, etc. E575 incl.
P. & P. can be operated from our one r.p.m.
synchronous motor price 75p incl. P. & P.

INSULATION TESTERS NEW!
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 61b.
1,000V, 1,000 rnegohms, L34.00
carriage paid.

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 PIV. 10 AMP

Now available EX STOCK. Supplied with full data
and applications sheet. Price CVOS. P. & P. 7p
Suitable DIAC (RCA 40583) 30p each.
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. kin b.s.p.
inlet/outlet. Precision made,
British mfg. PRICE: 11.75. P. & P.
20p. Special quotation for quantity.
(New in makers' carton)

PROGRAMME
TIMERS
(Mfg. by Magnetic Devices
Ltd.). 240v A.C. 5 r.p.m.
Trouser motor. Drives 15 cams, each operating
a 10 amp cio micro switch. Cams are individually
variable, allowing innumerable combinations. Ideally
suited for machinery control, automation, etc. Also
in the field of entertainment. for chaser lights,
animated displays, etc. NEW PRICE a 75. P. & P.
25p.

230V A.C. SOLENOID
Extremely powerful with approx.
141b pull, I in travel. Fitted with
mounting feet. Size: 4in long,
2*in wide, Sin high. 1.2.00 incl.
P. & P

130-250 VOLT A.C. SOLENOID
Manufactured by Westool Ltd. (similar in appear-
ance to above illustration). Approx. l*lb pullFeet size lain.. Ilin. Price 115p incl. P. & P.

18-24 VOLT D.C. SOLENOID
Size: O.A.L. x I lin x I in. Max. push 3 at
I lb. approx. PRICE: 75p incl. P. & P.

SERVICE
TRADING CO.

uperior Quality Precision Made
NEW POWER RHEOSTATS

100 WATT. 1 ohm, 10A; S ohm,
4.7A; 10 ohm, 3A; 25 ohm, 2A;
SO ohm, 1.4A; 100 ohm, IA;
250 ohm 0.7A; 500 ohm, 0-45A; I kll, 280 mA;
1.5 k(1, 230mA; 2.5 kft, 2A; 5 ka, 140mA. Diameter
3ain Shaft length kin, dia. *tin. All at 1I65 each.
P. & P. 71p.
SO WATT. I /5/ I 0/25/50/1001250/500/ I /1.5/2.5/5k0
All at 11.15 each. P. & P. 70.
25 WATT. I 0/25/50/1001250/500/1 /1'512.5/3'5/5k .

All at 90p each. P. & P. 7fp.
Black Silver Skirted knob calibrated in Nos. 1.9.

in. dia brass bush. Ideal for above Rheostats, lap ea.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS
Col. (I) I 2 3

Coil ohms
Col. (2)
Working
d.c. volts
Col. (3)
Contracts
Col. (4)
Price
HD =
Heavy duty
'Intl. Base
Post paid.

280
410
700
700
700
700
700

1,250
2,500
2,400
9,000

15k

9-12
0-18
6-24
6-24
2-24
5-3
6-24

24-36
36-45
30-48
40-70
85-110

2 c/o
4 c/o
4M 2B
4 c/o
2 c/o
2 c/o HO
6M
4 c/o
6M
4 c/o
2 c/o
6M

4

73p.
73p
63p.
78p'
63p*
73p.
659'
639*
639'
50p
50p"
50p.

12 VOLT D.C. RELAY
140 ohm coil
Three sets c o contacts rated at 5 amps. 78p includ-
ing P. & P. (Similar to illustration below.)
' DIAMOND H' 130 VOLT &C.'
RELAYS (Unused)
Three sets tic, contacts rated at S amps.
PRICE: SOp. P. & P. 10p. (100 lots
L40 including P. & P.)
230 VOLT A.C. RELAYS MFG. KEY SWITCH
One set c/o contacts rated at 7.5 amps. Boxed.
PRICE: 40p. P. & P. 5p. (100 lots L32 including
P.& P.)

Irf

MINIATURE RELAYS
9-I2V d.c. operation. Two c/o 500 M.A. contacts.
Size only lin < kin kin. Price Sip post paid.
30-36V d.c. operation. Two c/o 500 M.A. contacts.
3,200 ohm coil. Size only I in ;in x
43p post paid.

VEN N ER Electric Time
Switch
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 10A C1.75, ISA L325, 20A 1375.
P. & P. 20p. Also available with solar dial
ON dusk, OFF dawn. Price as above.

G.E.C. 12 WAY IS AMP CONNECTORS
NEW in makers carton.
BAKELITE LI-iS per
doz. FLEXIBLE L1.50
Per doz. Post paid .16.1131 
(Minimum 1 doz).

LIGHT SOURCE AND PHOTO
CELL MOUNTING
Precision engineered light

0=13,
source with adjustable lens INIEE)
assembly and ventilated lamp
housing, to take MBC bulb.
Separate photo cell mounting assembly for ORPI2
or similar cell. Both units are single hole fixing.
Price per pair L2.75. P & P. 18p.

LIGHT SENSITIVE SWITCHES
Kit includes ORP.I 2 Photocell. Relay
Transistor Circuit. For 6 or 12V D.C.
operation. Price LI50 plus 12p P. & P.
ORP. 12 and Circuit 63p post paid.
7.20,240V A.C. MAINS MODEL
Mains transformer, rectifier, relay, I make I break
H.D.contacts. price incl. circuit L2.65. P. & P. 20p.
"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
10 amps 240V. A.C. Black knob lin.
Fixing hole )mn. ONE bank 30p;
TWO bank 40p; THREE bank
55p; incl. P. & P.

'HONEYWELL' LEVER OPERATED
MICRO SWITCH
15 amps 250 volt A.G. co con- r'
tacts. NEW in maker's cartpn. -
PRICE: 10 for L1.90 including
P. & P.

D.C. AMMETERS NEW!
IA, 5A, ISA, 20A, LI75, incl. P. & P.
0-300V a.c., LI 40, incl. P. & P.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7./.1

Phone 01-437 0576
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INTEGRATED CIRCUIT

POCKET BOOK
by R. G. Hibberd

E250 Postage 10p.

RADIO TECHNICIAN'S BENCH
MAN UAL by H. W. Hellyer. LI.
Postage 12p.

AUDIO TECHNICIAN'S BENCH
MAN UAL by John Earl. 13. Postage 12p

SERVICING TRANSISTOR RADIO
RECEIVERS by F. R. Pettit. 7Sp.
Postage 7p.

1972 WORLD RADIO -TV HAND-
BOOK. L2 80. Postage 15p.

110 INTEGRATED CIRCUIT PRO-
JECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston. L120.
Postage 10p.

PRACTICAL TRANSISTOR SERVIC-
ING by W. C. Caldwell. (I 90. Postage 12p
RADIO DATA REFERENCE BOOK by
G. R. fessop. 11. Postage 12p.

THE MAZDA BOOK OF PAL
RECEIVER SERVICING by D. J. Seal.
L3 SO. Postage 15p

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.

GY-NORMOUS
RADIO BARGAINS !

3 types, all superhets with push-pull output to
internal loudspeaker. Supplied complete with
carrying case, earphone and batteries.
Typo A-Very neat little set, still only 11.50 +
p & p 20p.
Type B-Large battery operated model, full
LW and MW coverage. Ideal for kitchen or
car. Complete with swivelling telescopic
aerial. L.5.110 p & p 4Sp.
Typo C-Large portable radio as sold nation-
ally, A.M. end F.M. coverage (Yes F.M.-88-
108MHz). Horizontal pointer tuning scale.
Operates from own dry batteries or a.c. mains
from internal transformer isolated power pack,
with provision for rech ble cells (not
supplied). 18 p & p 50p.
All these sets are BRAND NEW and complete
in manufacturers original cartons, but may
require slight attention-hence bargain prices
-cheaper than kits!
*CASSETTE PLAYERS-last few only-uses
standard musicassettes-possible conversion to
full recorder. Deck alone worth our price of
1849 + p & p 55p.
C120 C . Top quality. 75p + p & p
71-P.
SAVE La's ON BATTERIES, run your
transistor, etc., from the mains with our 9V
eliminator. L1 50 + p & p ISP.
LABGEAR "Magic Circle" indoor UHF aerial
only 1145 + p & p 15p.
T.V.'s T.V.'s T.V.'s T.V.'s T.V.'s T.V.'s
04 Channel I9in UHF T.V.'s Despatched
tested, and in full working order. L20.
I9in Slimlino, only requires UHF tuner for
BBC2, untested, complete, 111.
As above but with UHF tuner, LI2.
°2 Channel (with 405/625 Tirnebase) I9in 110.
tube. untested, 15.
(Carriage LI SO extra all models.)

SUMIKS
7 High Street

Langley, Worley, Worcs.
Callers Welcome

PRACTICAL ELECTRONICS

"SCORPIO"

ELECTRONIC IGNITION

SYSTEM

This Capacitor -Discharge Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable for
incorporating in any 12V ignition system
in cars, boats, go-karts, etc., of either
pos. or neg. earth and up to six cylinders.
The original coil, plugs, points and
contact -breaker capacitor fitted in the
vehicle are used. No extra or special
components are required.
Helps to promote easier starting (even
under sub -zero conditions), improved
acceleration, better high-speed per-
formance, quicker engine warm-up and
improved fuel economy. Eliminates
excessive contact -breaker 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 71in x 41in x 2in approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit.
Price: 410.50 plus 50p P. & P. S.A.E.
with all enquiries.

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural progression
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 signals into a three -
coloured light display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
source.
The unit is constructed on professional
fibre -glass printed -circuit board material
and uses latest full -wave triac circuitry.
Thefe 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 I SkW per
channel at 240V a.c.
Complete assembly built and tested.
Size 9in x 7in x 3in.
Price 125 carr. paid. S.A.E. with all
inquiries.

DABAR ELECTRONIC
PRODUCTS

98a LICHFIELD STREET, WALSALL
STAFFS WS1 1UZ
WALSALL 34365
MAIL ORDER ONLY

SOLDERSONE
Solder ifisothist Wick

4 feet for 40
Orientation Ltd

magneto. COvgasca
COloorai.t.

OSMABET LTD. We make transformers
amongst other things

MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6, 425-0-425V, 500 Ma,
6.3V 6A CT, 6.3V tiA CT, 0-5-6-3V 30, 11976; TX1,
425-0-425V, 250Ma, 113V 9A CT, 6.3V 4A CT 0-5-
6.3V, 3.1, 67.50; Tx2, 250-0-250V, 150mA, 6.3V4A
CT, 0 5 6.31', 3A, 14.05; TX5, 300-0-300V, 120mA,
6.3V 2A IT. 6 3V, 2A, 6.3y, IA. 24.06; TX8, 250-0-
250V, 651.A, 6 3V, 1.3A, 12.10; MTI, 200V, 30mA,
6.3V, I:1, 2140; MT2, 2311V, 45iii.A,63V, 1.5A, 31.50;
MT2A, 250V, tiOniA, 6.3V, IA, 11.95; MT3 Prim.
110/240V, See. 250V, 10010.1, 63V, 2A, 12.26.
AUTO TRANSFORMERS
0-110 200-220-240V a.c. up or down fully shrouded
fitted insulated terminal 'docks. 3011, 11.35; 50W
11.80; 71W 4210; ionW 12.55; 150W 28.15; 100W
28.90; 300W 1525; 400W M30; 500W 17.60;
600W 2925; 750W 29.75; 1,000W £12.75; 1,500W
618; 2,000W 124.75; 3,000W 338; 4,000W 146.
MULTIVOLT TRANSFORMERS
Prim. 200/24tIV OMT4/1 tapped see. 0-60V
1 1. 02.25; OMT4,2, ditto 2A, 68 45; OMT5/1 tapped

-I lily 1A, MN; Duo sec. I2V 4A-I2V 4A,
£3 60; Duo sec. tapped, 0 10 20 25V 2A 0 1f. 20
23V 2A, 2860.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V ac., 6.3V, 1.3A, 85p; 3A, 1115; OA CT,
41410; I2V, 13.4, 21.13; 3A IT, £1.80; 6A CT, 22.70;
I8V, 1.5A CT, MAO; 24V, 1.5A CT, 1140; 3A CT,
1270; SA, 23.75; 8A, 16; 12A, Mk 401'. 3A CT, 38.46.
MIDGET RECTIFIER TRANSFORMERS
For FW rect.., size 15 x 2 x 1 fin, Prim. 200/240V a.c,
output, PPT1. 9-0-9V, 0.3A, PPT2. 12-0-12V, 0.25A,
PPT3. 20-0-201', 0.15A, 4120 each; ditto, size 2 X 25
x Itin MTV1. 9-0-9V, 1A, 98p; MTV2. 12-0-12V,
1A, MTV3. 20-0-20V, 0.75A, 21.20 each.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-7-5-15 ohms, A -A 6.6k0, 30W
(KT6(3, etc.), 64.05: SOW, 3k 11 , A -A, 28.711; 100W,
3k0, A -A, EL34 (KT80. etc.) 211.40 and to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous makes, 15W with tweeter, 14.99; 25W,
66.60; 35W, 1790; SOW, 21950; 100W, 322.60;
E.M.I. 131 x Bin 10W, 3 or 0 or 15 ohms, 22.26.
Ditto with two tweeters and Xover, 2440; Horn
Tweeters 2-16kHz IOW 9 or 16 ohms, NM. HI-FI,
8 X 5In 811 . 01-85; 10 Oin 3 or 8 or 150, 82.10.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 watts, with
price list of transformers and chokes specified, 26p.
LOUDSPEAKERS
211n MI), 21in 800, 2iin 250, 3in 8 or 300, 110p each;
3iin 3 or 1511, 41n 8 or 150, Sin 3, 15 or 250, 5 X 3in
3, 8, 15 or 2511, 101p each; 6 x 41n 2511, 7 X 415 3 or
6Iin 311, 21.08; 8 x Sin 3, 8, 15 or 130. NM;
8in 30, 21.85.
SPEAKER AUTO MATCHING TRANSFORMER 12W
3 to 8 or 13 ohms, up or down, 76p. P. & P. 15p.
MINIATURE RELAYS FOR MODELS, ETC.
1 x) x in ;oz, with transparent cover, 2 C.O. in 9;
15. 20 or 30V il.c. 50p each.
BULK TAPE ERASERS
Instant erasure, tape spools and cassettes, demag-
netizes tape heads, a.c. 200/250V, 12.40 pl. 24p P. & P.
PRINTED CIRCUIT ETCHING KITS
Complete outfit ; solutions and equipment to stake
your own P.C. boards instructions, 41.40,P. & P. 21p.
Extra p.c. Boards 8 61n, 15p each.
TAPE RECORDER MOTORS
A variety of Imes, Blowers, Fans, etc., new. 230/2301'
a.c. 502 each.
CONDENSERS
Paper: 0.01/2kV 120; 0.1/ IkV 121p; 0.22/1kV PAN
0.22/800V a.c. 26p; 0.47/700V 16p; 0.47/1kV 26p;
4/500V 25p. Electrolyties: 100 + 200/275V 40p; 100 +
200/350V 409; 100 + 60/450V 25p; 350 + 30/325V
16p; 100+ 400/275V 20p; 24/450V 10p; 2300/64V 60p
BATTERY ELIMINATORS/POWER UNITS
To operate battery equipment from mains 200/240V
a.c. Outputs, 6V, 3150; 9V, 21.50; 7.51, (for cos.
sett2o, 22.00; I21' IA, MOO; 40V IA, 24.50.

Carriage extra on all orders, etc., etc.
S.A.E. INQUIRIES -LISTS. MAIL ORDER ONLY

46 Kenilworth Road, Edgware, Middx. HA8 8Y0
Tel. 01-938 9314

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, 12v,
IBv (single output) 12 each. P. & P. 15p.
9v + 9v; 6v + 6v; or 45v + 41v (two separate
outputs) L2.50 each. P. & P. 15p. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.I7
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OCCULTAPHONICS
Stick your neck out, my old man

used to say, and some willing cove
will come along and lop it off. True
to form, and human nature being
the readily predictable thing it so
often is, some willing cove very
nearly succeeded a month or so
back! Stuart White, at that time
reporting for one of the big "Sun-
days", brought to the attention of
the public his judgements about the
efficacy of an unusual electronic
device then available.

Somewhat embarrassingly, this
device owed its very inception to me
and, to boot, represented about the
nearest thing to the "popular"
definition of an electronic crystal -
ball that you could wish to find!

Preparation for this mis-guided
event began "yonks ago" while I

was yet a callow youth in the RAF.
One soon discovers at an air -base,
however, what a monotonous busi-
ness life in a control tower can be;
particularly so when all the lads
have nipped off on a sortie and the
only remaining company are a
couple of card -playing "a/c plonks"
and the idle hiss from a temporarily
inactive air -radio. It was this very
hiss that had, at one time or
another, given rise to an effect that
had both interested and perplexed
us all.

As I have said, you would be
sitting there contemplating your
next week -end off, or maybe the one
just gone, when suddenly you
would be aware that through the
background hash from the radio
there was a signal feebly breaking
through. "Unidentified aircraft, say
again," you would call back, but
somehow you almost knew that there
would be no response, other than
the steady rushing sound from the
receiver. Any number of operators
had witnessed this effect and, indeed,
some were convinced that the voices
they heard were for real!

Obviously, we must preserve a
meaningful perspective and it is
probably true to say that since
white noise (hiss) contains just
about every sound that has ever
been produced (but all at once)
there's a fair chance that if you
listen to it long enough you might
ultimately hear speech too. But

Fig. 1

there are even technical reasons for
disputing this, so, apart from that
"old chestnut!" imagination being the
culprit, from where do these effects
originate?

It was in November 1971 with
many of these unsolved questions
still uppermost in my mind, that I
built a simple little set-up, Fig. 1, in
an attempt to discover more. The re-
sults were relatively inconclusive,
although sufficiently thought pro-
voking for work to continue. The
circuit is included for your interest
only; its really nothing special, just
a white -noise generator followed by
an amplifier. Try it if you will. .

Only days after White's report, I
noticed that a sister newspaper, in
direct contradiction to the apparent
ethics of the one mentioned earlier,
carried almost an entire page on
Flying Saucers. Maybe there are
"fairies at the bottom of their gar-
den" after all!

STUDENT /C
There's an integrated circuit on

the market at the moment which
you can actually teach! This MOS
device is an adaptive -logic gate,
MC901, produced by the Motorola
Corporation and designed, primarily,
for feature -extraction in pattern -
recognition applications.

In essence (Fig. 2) the MC901
comprises a 4 -bit binary to 1 -out -
of -16 decoder, plus sixteen indi-
vidual flip-flop memories and
associated output gating.

Each gate also has a common
connection with a "teach" input
such that if it is taken to logical

RESET

4 -BIT

INPUT
WORD

INHIBIT TEACH

Fig. 2

"I" (for a brief moment during the
time that the decoder input is pre-
sent) the relevant gate will cause its
associated flip-flop to change state.
Since each flip-flop controls an out-
put gate (which is also connected to
the decoder) any subsequent appli-
cation of the original 4 -bit number
will result in "recognition" and the
output going to "1". A "0" at the
teach input resets the memory.

The MC901 additionally embodies
an inhibit facility which allows
several devices to be inter -linked
and so accept expansion in the size
of input word. An integrated cir-
cuit of this kind would, without
doubt, obviate almost all the
tedium associated with building a
complete learning network; trouble
is you'll need seven pounds to make
the idea a going proposition.
GREEN FINGERS

It shouldn't be long before G. W.
Millard of the Reddiglade Nurseries
in Kent publishes his paper relating
to the effects of manipulation of
bio-potentials in trees.

Early in 1971 he was conducting
some rather interesting experiments
pointing to the fact that trees some-
times increase their rate of growth

when an electric current is passed
through them. Of course, rate of
growth is largely dependent on the
rate at which the organisms' food
supplies can reach the sites of actual
growth. Since, however, the
nutrients are abundant in molecules
having electrical charges, an applied
current could exert quite a profound
influence on a tree's development.

Millard, as yet, has not
announced the magnitude of the
potentials which need to be applied;
indeed workers in several parts of
the world have had no luck in
establishing the validity of his
claims.

It is difficult to say whether the
effect is a load of old nonsense or
really genuine, nevertheless, I re-
call some years ago hearing about
a similar effect involving the con-
trol of sap by electrical potential.
At that time, the voltage used was
about a couple of volts or so, with
negative applied to the top of the
tree and positive earth to make the
Sap rise.

Now don't quote me on this, but
I heard a tale that someone who
employed this scheme last year suc-
ceeded in bringing some simply
beautiful Cox's Orange to maturity
real early. Trouble was they got
too cute and reversed the current.
The "windfalls" made great cider!!
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SOLID STATE

=MI ak rift
By J. S. GRICE B.A.

SNAP is an unusual game in that mainly it tests
speed of response; we have all played the game

as children. There are two good reasons why the
game is confined largely to children. One, it is not
always easy to determine who did shout first, and
two, the face of the turning card is not necessarily
presented to both contestants simultaneously. For
adults such uncertainty and imprecision spoil the
game for serious contest.

The apparatus to be described here provides an
electronic analogue of the game in which these
deficiencies have been overcome. Essentially what is
needed is a sudden signal presented simultaneously
to the two contestants, and a mode of response such
that the priority can be determined infallibly.

GENERAL DESCRIPTION
Snap consists of a small metal case, which con-

tains the circuitry, mounted on a wooden baseboard,
and two morse-keys (SI and S2) also mounted on the
baseboard-one on each side of the case. On the
top panel of the case are an on/off switch (S4), the
reset button (S3) and a centre -zero meter IM I I..
which indicates the winner.

The apparatus is switched on, the contestants take
up their positions one to each key, and the reset
button is pushed down and released. After a delay

of about ten seconds the machine emits a high-
pitched note, and the players respond by depressing
their keys as quickly as possible. The meter pointer
swings over towards the key which was depressed
first. It is only necessary to depress and release the
reset button again to initiate another "round". Per-
haps ten "rounds" may be taken to constitute a
game.

DESIGN POINTS
An audible signal was chosen since there is no

difficulty in ensuring that such a signal is presented
to both players simultaneously; also the sound can
be produced with due economy of current consump-
tion. A delay of about ten seconds between the oper-
ation of the reset button and the sounding of the
signal was found to be the most effective period.

Some safeguard is necessary against the inadver-
tent (or deliberate) premature depressing of a key.
It is therefore arranged that if a key is depressed
during the delay period the signal will not sound.
Nevertheless the meter indicates which key was
depressed, and it is suggested that in such circum-
stances the point is awarded to the other side.

A minor refinement is the automatic cessation of
the signal note some ten seconds after a key has
been legitimately depressed.

For simplicity of control, one push of the reset
button resets and recycles .everything; that is, stops
the signal note if necessary, initiates the ten second
delay, and re -centres the meter.

BLOCK DIAGRAM
The two bistables shown in the block diagram

(Fig. I) are cross -coupled; the pulse required to
reverse the condition of bistable one is obtained, via

INSTABLE 1 TR1,TR2

TRS

51

52

C1 TR6,TR7 TRB,TR9

DELAY TRIGGER -0.-- ASTABLE

WAKE 2 TR3JR4 Fig. 1. Block diagram of the Electronic Snap

X1
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a morse-key (S2), from bistable two; and the pulse
required to reverse the condition of bistable two is
obtained, via a second morse-key (SI), from bistable
one. However, as soon as the initial condition of
either bistable is reversed it is unable to supply a
pulse to reverse the condition of the other bistable.
It is the two bistables then which determine which
key was depressed first. The action is explained
more fully in the next section.

Both bistables are linked with the NOR gate. The
NOR gate produces an output voltage only when both
inputs are zero. This is the case when both bistables
are in their initial condition.
. Assuming that the bistables remain undisturbed

in their initial condition for a while so that the NOR
gate maintains its output voltage, then the delay
capacitor will slowly charge up.

BISTABLE ONE BISTABLE TWO NOR -GATE TRIGGER ASTABLE

R14 R18 R01 R23 525
3 00. 12k11 3kf1 68011 68511

ALL TR's BC10 9

5,L Slb

Fig. 2. Complete circuit diagram of the Electronic Snap

The slowly increasing voltage at the delay capaci-
tor is passed to the trigger. The trigger has only
two output states: a low voltage which prevents the
astable from oscillating, and a high voltage which
permits the astable to oscillate. When .fife input
voltage of the trigger rises to a certain level the
output switches suddenly from the low voltage to
the :high voltage, thus producing the signal.

If a key is depressed before the input voltage of
the trigger reaches this particular level, then the
signal will not be produced. This is because depres-
sing a key reverses the initial state of a bistable
thereby causing an input voltage to the NOR gate and
hence no output voltage from It, so that the delay
capacitor will be discharged.

BISTABLES
Transistors .TRI and TR2 (Fig. 2) form bistable

one; TR3 and TR4 form bistable two. The bistable
is a familiar building-block in logic circuitry. Here
it consists of two transistors, one fully conducting,
the other cut-off. A pulse applied at an appropriate
point reverses the roles of the transistors, and they
remain reversed until another pulse is applied at an
appropriate point.

C3

0015
NF

54

X1

881
90

TR9

32088

When the apparatus is switched on the state of the
bistables is indeterminate. The reset switch (S3)
serves to establish the desired initial condition in each
bistable. When S3a is temporarily closed the emitter -
base junction of TR2 is shorted and this ensures
that TR2 is the cut-off transistor in bistable one.
Similarly the closing of S3b ensures that TR3 is the
cut-off transistor in bistable two.

So, when the play cycle is initiated, in bistable
one TRI is fully conducting and TR2 is cut-off, and
in bistable two TR3 is cut-off and TR4 is fully con-
ducting. This means that the collectors of TRI and
TR4 are at near zero voltage, and the collectors of
TR2 and TR3 are at approximately full supply
voltage. The centre -zero meter M I connected
between the collectors of TR1 and TR4 will not
register.

Now we can reverse the state of bistable one by
supplying a positive pulse to the base of TR2 via
S2 and R6. This will cause TR2 to become fully
conducting and TRI cut-off. Once this is done, how-
ever, it is not possible to reverse the state of bistable
two in a similar manner by depressing SI because
the voltage at the collector of TR2 is now near
zero. The meter pointer will swing to the left indicat-
ing that the collector voltage of TR1 is at the supply
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voltage while the collector voltage of TR4 remains
near zero.

Of course, had we depressed SI first, reversing the
condition of bistable two, then the subsequent
depressing of S2 would have had no effect on bistable
one, and the meter pointer would have swung to
the right indicating the collector of TR4 is at the
supply voltage.

The two bistables measure which key was de-
pressed first, and since the switching time of the
circuitry is much faster than human reaction times,
the measurement is entirely reliable.

NOR GATE
The bistables have one subsidiary function. It

will be seen that the state of the collectors of TR1
and TR4 determines the state of the collector of
TR5. When a play cycle is initiated the collectors of
TR1 and TR4 are at near zero volts, so that there
is near zero voltage supply to the base of TR5.
Consequently TR5 is cut-off and its collector is at
full supply voltage. Should, however, the collector of
either TR1 or TR4 go positive, as happens when a
key is depressed, then TR5 will become fully con-
ducting and its collector voltage will drop to near
zero. Transistor TR5 is then in effect a NOR gate,
giving an output only when it has no input.

The purpose of this arrangement has already been
explained. The delay capacitor (Cl), which deter-
mines when the signal will sound, charges from the
TR5 collector voltage. If this voltage is cut off dur-
ing the build-up period, CI starts to discharge and
there is no signal. Thus the premature depressing of
a key is detected. It will be noted, however, that the
meter will still register in the usual way which key
was depressed first.

Assuming no interruption, Cl will charge up in
ten seconds to a voltage sufficient to fire the trigger.

TRIGGER
Transistors TR6 and TR7 comprise the trigger cir-

cuit. When a play cycle is initiated CI is discharged
completely by S3c so that there is zero voltage at
the base of TR6; this means that TR6 is cut-off. The
collector of TR6 is therefore at the supply voltage,
and TR7 is fully driven via 'R20. Although TR7 is
fully conducting, its collector is at approximately 3V

Showing the layout of components
and tag boards mounted inside the
case

because of the voltage drop across the emitter
resistor, R19.

As the play cycle continues the voltage at Cl
builds up until a point is reached where TR6 is
conducting sufficiently for its collector voltage to fall
to such a level that TR7 is less than fully driven.
Then a very rapid regenerative switching action
occurs so that TR6 becomes fully conducting and
TR7 cut-off. The collector of TR7 is now at the
supply voltage, and TR8 is driven via R22 so that
the astable oscillates.

Depressing a key as already explained causes Cl
to start discharging. When the voltage on Cl has
fallen to such a level that TR6 is just less than fully
driven, then another regenerative switching action
occurs, and the trigger circuit reverts to its former
state, so that the signal stops. The voltage on Cl
which causes the trigger to switch off is considerably
lower than the voltage on Cl which causes the
trigger to switch on. It takes Cl approximately ten
seconds to discharge from the higher to the lower
voltage, so that there is a delay of about ten seconds
between the depressing of a key and the cessation
of the signal.

ASTABLE
The signal note is produced by a conventional

astable multivibrator formed by TR8 and TR9. The
only unusual feature is that the emitters are con-
nected to the negative line through R24, which is
bypassed for a.c. signals by C4. This establishes a
voltage platform of 4.5V above which the astable
works. This is necessary because the base of TR8
must be held negative with respect to the emitter
when the trigger is in its off condition if the astable
is not to oscillate and, as has been shown, the trigger
actually outputs 3V in its off condition.

The collector load of TR9 is the transducer (X1)
which produces the sound. This transducer is an ear-
piece from a pair of headphones-the d.c. resistance
was measured at 700 ohms.

CONSTRUCTION
With this kind of circuitry there is nothing critical

about component layout or wiring. The neat metal
case, complete with hammer -grey finish and handle,
can be obtained from' Henry's Radio. All the com-
ponents are mounted on the top panel except the
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TO 141-

TR1

-
TO BY1 TO 54

TO S3a

R2

TO S1 TO 52
TR3 TR4

TO 52

TO 141+
TO 141+

R12

TR5

TO 53c

R16

BC109
UNDER SIDE VIEW

TO R19/

R
TO R1e/24/C4-

R21

COMPONENTS . . .

R15

TO c1/R16/R17

TO TR5e/
53a/b/c TR6 TR7 TR 8

41- 6.51111,i4f

TO R15

Fig. 3. Tag board wiring diagram

Resistors
R1
R2
R3

3k S2
91k f2
300k n

R14
R15
R16

3k f2
100k S2
47 n

R4 300k f2 R17 300k II
R5 3k t1 R18 12k SZ
R6 300k fl R19 1.5k ()
R7 300k SI R20 91k SI
R8 3k II R21 3k CI
R9 300k ü R22 68k
R10 300k i2 R23 680 CI
R11 3k CI R24 680 SI
R12 300k 12 R25 68k
R13 300k

All 4W, ± 5% carbon

Capacitors
C1 125µF elect. 10V
C2 0.015µF polyester
C3 0.015pF polyester
C4 320µF elect. 6.4V

Transistors
TR1-9 BC109 (9 off)

Switches
S1 Morse key
S2 Morse key
S3 3 pole push -to -make pushbutton
S4 $.P.S.T. toggle

Miscellaneous
M1 100-0-104.A moving coil balance meter
X1 700 iZ earpiece
BY1 PP6 9V battery
Case 61in x 41in x 21in
Wooden base 11in x 54in x }in
Tag strips 14 -way and 15 -way (2 off)
Wire and 4B.A. fixings

TO R8/RU TO X1

TO X1

battery SI and S2. With a total current requirement
of about 18 milliamps it was found necessary to use
a fairly large 9V battery; a PP6 is the largest, that
can be accommodated. The battery can be cemented
down inside the box, taking care that there is suffi-
cient clearance for the top panel components.

Most of the circuitry is constructed on two tag
strips, shown in Fig. 3, one for the bistables and
NOR gate, the other for the trigger and astable. The
one for the trigger and astable is mounted over X1
and the two boards are wired to the remaining com-
ponents as shown in the photograph.

A convenient small meter was found in the form
of an edgewise -reading balance meter. This is all that
is necessary since it is only the direction of the
pointer swing that needs to be observed. The meter
must have a 100-0-100 microamp movement. Keys
SI and S2 are mounted on the right and left sides
of the box respectively. The case and the keys are
screwed to a piece of -I inch thick wood that forms
a solid base. The underside of the base can be
covered with material to prevent it scratching
polished surfaces.

CONCLUSION
Some people are naturally quicker in their

responses than others. However, nobody is entirely
consistent, and with most contestants quite a number
of "rounds" are necessary before one begins to
establish a definite superiority. Even with ill -matched
contestants, the mismatch is not evident until put to
the test.

With well -matched contestants games can be very
tense. Concentration appears to be the key to success.

Overall then electronic snap is an exciting game,
inheriting from its predecessor the unique property,
among competitive games, of testing primarily speed
of response.
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The last of three articles on special effects units for guitars

THE effect of fuzz is to provide change in the tone
produced of a guitar or other sound source so

adding colour or interest to a particular musical
statement.

The particular unit to be described uses cheap and
readily available components and compares very
favourably, both in cost and performance, with its
commercial counterpart.

FUZZ PRODUCTION
In the fuzz unit circuit of Fig. 1 the pre -amplifier

TR I magnifies the incoming signal via the socket
JK I and this is passed in turn to a Schmitt trigger
consisting of TR2 and TR3.

The action of this circuit is to amplify and square

By A. Russell

up the signal thus adding distortion to give the
characteristic fuzz sound.

To protect the base/emitter junction of TR2 from
reverse bias breakdown a diode, DI, is connected.

TONAL VARIATIONS
To introduce some variation in tone a low pass

filter C3 is connected to the negative line from C4.
The function of this is to shunt some of the higher
frequency components of the square wave and so
the tone of the output depends upon its value.

In the prototype a 0.22/AF capacitor was used to
provide a fairly mellow tone. If the value of this is
decreased to 0.1/AF or lower, the tone becomes
harsher. Obviously, the choice here will depend on
personal requirement.

CONSTRUCTION
Small circuit components are mounted and wired

on a 3iin x 2fin piece of Veroboard as shown in
Fig. 2.

It should be noted that input and output leads
from the control panel sockets are screened so as to
prevent hum pick-up which might cause unwanted
triggering of the Schmitt circuit.

THE UNIT IN USE
When using the unit, it should be borne in mind

that while the guitar volume control will not affect
the level of fuzz produced, if it is set too low the
Schmitt will not trigger and there will be no output
to the amplifier at JK2 at all.

It is possible to make a lot of unpleasant noise
with a fuzz unit. This can be avoided by never play-
ing "fuzzed" chords or over indulging in the effect
in musical passages where fuzz just does not fit in. *
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R2 R3 R4 R8
10 220 27 1.5

kit

W8C169C

COMPONENTS . . .
Resistors

R1 1.5M S2 R6 1.5ki/
R2 10k1l R7 6.8k0
R3 220k0 R8 1.5k C2
R4 2.7kil R9 15kf2
R5 5.6k0
All 10%, + watt carbon

Capacitors
C1 5/LF elect. 25V
C2 0.1tLF polyester
C3* See text
C4 5µF elect. 25V

Transistors
TR1 BC169C
TR2/TR3 2N2926 (G) (2 off)

Diodes
D1 DD000

D0000
R5 R7

5.6 6.8
kn kn

Q2N2926(G)

Fig. 1. Circuit diagram of Fuzz Box

Miscellaneous
JK1, JK2 Standard jack sockets (2 off)
S1 On/off toggle switch. Control knobs
Veroboard 31in x 24 -in 0.15in matrix, 131-PP3
9V battery. Battery connectors

Direction of copper strip

Cut strips at J16, 619

Plastic bracket for
Component board
rnountin

A CE G I K PI OP

19

17

5

3

9

3

Fig. 2. Veroboard component assembly details and
control panel interwiring
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ELECTRONORAMA
In Search of the Quark

TWO OF these 75in flash tubes from the English Electric
Valve Company are used at Leeds University to

photograph the tracks of cosmic rays as they pass
through a 100 cubic ft cloud chamber. From these
photographs it is hoped to identify minute particles of
matter called "quarks".

Atomic Pacemaker
St. RC,ICAL care is needed in the assembly of electronic

modules for a new heart pacemaker at the Raytheon
Company. Powered by nuclear energy, the new pace-
maker will have a life expectancy of ten years as com-
pared with the two years of the present type powered
by mercury batteries.

Computer Helps Conservation
DEquipment Computers are being used by the

Natural Environment Research Council in their fight to
conserve British wildlife.

Installed at the Marlewood Research Station in Lancashire.
the computer is used to process data, particularly in connec-
tion with research into soil chemistry, Dutch Elm Disease,
and a nationwide survey of woodland.

Fluoridation Control
NEW type of meter relay from Sifam is toA
he used to control fluoridation by the

South Derbyshire Water Board. The meter
monitors the water flow and has two extra
pointers which can be preset so that if the
flow drops below the lower setting, fluoridation
is stopped. When it again reaches the upper
setting, fluoridation is resumed.



Electro-Optics International '72
ALTHOUGH this year's exhibition at Brighton brought

no startling new breakthroughs, it did highlight the
rapid developments going on in this relatively new field.

Present in profusion were GaAsP light emitting diodes
(LEDs) reduced in size from the clumsy packaging of
only a few years ago to their present size, no larger
than a transistor.

LEDs are now finding applications particularly in the
field of communications. ITT showed how LEDs could
be combined with low -loss fibre -optic cable to provide
an efficient information transmission system even in
noisy environments such as an aeroplane.

LEDs also appeared in a wide variety of alpha-
numeric displays. ITT, Monsanto, Motorola and Ferranti
all had their latest devices on show.

Liquid crystals are also being developed for alpha-
numeric displays and in the next few months they should
emerge as strong competition to the LED displays.

Vacuum tubes are still holding their own in area of
low-level light detection. Also on show were thermal
imaging devices which give a T.V. picture of the tem-
perature distribution of the objects they are viewing. Use-
ful both for medical diagnosis and night security.

Lasers also abounded in applications too numerous
to mention. Solartron showed a novel use for them in
the form of their Simfire system. The laser is used to
simulate a gun providing accurate and safe determina-
tion of a marksmen's skill.

It was clear from the show that there can no longer
be any clear dividing line between the two areas of
optics and electronics, so readers should be prepared to
find more light creeping into their future projects.

Exhibition Dates
I.E.A. (Instruments Electronics and Automation) will be
held at Olympia, London, May 8 to 12.

International Audio Festival and Fair will be held in
the Grand Hall, Olympia, London, October 23 to 28.

Fly Fishing
ANEW RCA low -light level TV camera that can detect

from an aircraft the dim glow of sea plankton being
disturbed by fish is being used for night=time ocean
surveys.

The camera, which employs an imaging tube similar
to the one used in Apollo moon cameras, is being
flown at altitudes up to 6,000 feet by the U.S. National
Marine Fisheries Service in a new approach to the
detection and assesment of ocean fish.

Besides detecting fish from the plankton glow, the
camera can record the outline of the school. By analys-
ing the size and shape of the outline, scientists hope to
be able to determine the species of the school.

The new method of detecting fish is expected to pro-
vide scientists with a means of tracking and analysing
the distribution and abundance of many types of marine
resources. If tests are successful, a commercial version
of this camera could one day be used by the fishing
industry. One aircraft equipped with such a device might
guide a large fleet of boats to the most productive fish-
ing grounds.

SOUND TO

LIGHT DISPLAY

 STROBE

 SOUND SYNC

 STROBE + SOUND SYNC
A versatile light effects unit for driving

one lamp channel from one sound source;
this unit adds an extra "strobe" dimension
to dances, discos and parties. It will handle
banks of lamps up to 750 watts in three
modes using a thyristor controller.

2 TO 20 MINUTE PROCESS TIMER
This useful timer can be used for a multi-

tude of timing operations where a 2 to 20
minute period is required. It can also be
arranged to provide a delay of a preset period
before switching on any apparatus.

ALSO a special feature on

STEREO RECEPTION

ELECTRONICS
June issue on sale May 12
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/GEMINI

STEREO
TUNER

LAST month complete circuit details were given
with components list. This month the mechani-

cal assembly of the case and tuning drive is given.

METALWORK
The Gemini Tuner is housed in a Conti' Mod -2

case, size G; the front and rear grey panels should
be cut and drilled as shown in Figs. 13a and 13b.
Two extra panels, a dummy front panel and an
inner front panel, are required and these should be
cut from 18 s.w.g. aluminium as shown. Note that
the slot in the dummy front panel is inch narrower
and 4 inch shorter than the slot in the case itself to
facilitate the mounting of the Perspex tuning scale.

PART TWO

mon

BY D.S.GIBBS & I.M.SHAW

This is glued to the back of the dummy front panel
and protrudes through the hole in the case. When
the holes have been cut the edges of the panel should
be smoothed off and it can then either be rubbed
with wire wool (using soap and water) to give a
"brushed" finish or sand blasted to give a "satin"
finish.

The aluminium inner front panel (Fig. 14) supports
the tuning drive, the tuning meter and the stereo
indicator lamp. The rectangular hole with the two
fixing holes on either side are specifically for the
type of tuning meter used in the prototype (Type
MH-25B) and modifications will be necessary if a
different tuning meter is used. The same applies to
the -,:1; inch hole for the stereo indicator lamp. The
prototype used a Thorn 6V 60mA miniature pilot
lamp, but any similar lamp can be used if the mount-
ing hole is changed to suit. A I2V 40mA lamp can
be used if R32 is omitted. The finished panel
should be cleaned and can then be sprayed black
with matt black car aerosol paint, or alternatively,
brush painted with blackboard paint. Don't forget
to cover up the meter fixing screws with a dab of
paint. The tuning meter is mounted with two
countersink 8B.A. screws. A piece of 2 inch wide
matt black ahesive tape can be used instead of paint,
if desired.

Two small brackets are required to hold the scale
lamps in position and these should be cut from
18 s.w.g. aluminium as shown in Fig. 15.

The tuner head spindle should be cut down to
14 inches taking great care not to allow the filings
to get into the tuner head assembly. The tuning
drum should be positioned on the shaft so that the
slot travels through the arc shown in Fig. 16. The
fixing screws on the drum should be facing the
tuner head case.

TUNING SCALE AND LABELLING
The scale is cut from a piece of inch clear Per-

spex and is labelled on the front with white Letraset
or on the inside with "reverse lettering" Letraset, to
contrast with the black background. The calibration
is shown in Fig. 17. After lettering the scale should
be protected by applying two light coats of Letracote
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13"
sle

2`

Fig. 13a. Rear grey panel looking at inside

41/8

13"

DRILL SIZES
C -On dia.
D No. 34 drill
E fin dia.
F }in dia.

G fin. dia. .

1/4

1/2 1/2

A
4

3/ti

r13/8"

43/4

91/i

Fig. 13b. Front grey panel looking at inside

Oh& 6W

1/2

34

123/4

Fig. 13c. Front aluminium escutcheon plate

33/4
2%

s7lig

993
131/i

Fig. 13d. Blue base -plate looking at inside
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col

N

co

CO

I- .I

3/4"

T-4r*
i4T14

2"

26"
37/i

43a
1/4'

91/1

Fig. 14. Tuning drive
assembly is mounted on
this aluminium plate (front
view)

1/4

1/21

Lamp 2/1.1-4
,Bracket
(2of t reed)

Fig. 15. Two of these
aluminium brackets are
required to mount the dial
lamps

DRILL SIZES
A iLin dia.
B No. 27 drill
C *in dia.
D No. 34 drill
H No. 44 drill
J *in dia.

Fig. 17. Full size drawing
of the tuning scale made
from Perspex

Round over
with hammer

Inner Front
Panel

Top ofTuner.
Head

Travel of slot i
Drive Drum

z16

Fig. 16. Position of drum
on tuner head

Pulley
Wheel

Fig. 18. Section
through the pulley
assembly riveted to
holes J in the plate in
Fig. 14

Fig. 19. The cursor is
bent and trimmed to
length as shown here

Fig. 20. This screening plate (available with
the case) is drilled as shown here
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The finished
tuning drive
assembly

gloss spray. Do not use heavy coats or household
varnish as this will cause unpleasant discolouration
of the scale.

The dummy front panel should be carefully
cleaned and given one coat of Letracote spray before
applying the lettering. This gives the panel a smooth
surface which the lettering can adhere to better than
the bare aluminium. After applying the lettering the
panel should be given two further light coats of
spray to protect it.

(Letraset and Letracote spray are available from
most shops specialising in artist's and drawing
materials, and also from some stationers.)

DIAL DRIVE ASSEMBLY
The Perspex scale can now be glued to the rear

of the dummy front panel with "Clear Bostik".
Take great care not to allow the adhesive to show on
the front face and place the scale so that it can
pass through the hole in the case.

The scale lamps (I.e.s. with nylon holders) can now
be fitted to the inside top of the front panel, using
the existing perforated holes to fix the two brackets
at each end of the slot. The two lamps are then
wired in series, using a length of very thin ((7/.0076)
twin twisted wire, ready for connection to the printed
circuit board later.

The two pulleys for the drive cord should be fixed
to the inner front panel as shown in Fig. 18 (note:
do this before painting the panel) and then the tun-
ing meter, cord drive spindle, and stereo indicator
lamp should be fitted to the finished panel. This
panel is mounted on five i inch spacers to the rear
of the front panel of the case, using 6 B.A. counter-
sink screws. Make sure that the heads of the screws
are properly recessed, otherwise they will interfere
with the fitting of the dummy front panel. The
dummy front panel can then be glued into position
on the front of the case, taking great care to align
the holes correctly. Use clear Bostik, Evostik, or
double sided adhesive tape.

The mains transformer and capacitor C39 can now
be mounted on the small internal chassis supplied
with the case, and the sockets, fuse holder, and
switch mounted on the rear and front panels of the
case, as shown in the photographs. The box can then
be assembled except for the two sides and the top.

POINTER
The Jackson type SL6 pointer is supplied straight,

and to avoid parallax error it must be carefully cut
and bent as shown in Fig. 19. After bending, fit it
on to the inner front panel and make sure that it
can slide along the top edge freely. Any fouling
can be rectified at this stage by bending to
suit. The pointer should be as close to the front

panel as possible without touching. This pointer is
supplied with a white finish, but it can be made to
stand out very brightly by giving it a coat of "Fire
Orange" fluorescent paint.

CHASSIS PLATE
The chassis plate shown in Fig. 20 is supplied with

the case and needs drilling. This plate is used to
screen the a.c. power section from the rest of the
tuner.

MORE ABOUT COMPONENTS
The slide pointer dial drive assembly is made up

from components made by Jackson Bros. They are as
follows:

Pointer type SL6, No. 4580
Drum 24in dia., No. 3955
Pulley assembly fin dia. (2 off), Nos. 4534, 4879,

4880
Cord drive spindle, Type H, No. 5081
Spring for drum, No. 4587
Nylon cord
The Tuner Head is a pre -aligned unit which should

never be altered or tampered with; it can be obtained
from A.M.C. Electronics Ltd. The coil L2 and
Vernitron transfilters are generally available through
component suppliers including Home Radio. Neosid
coil formers are also generally available through
component specialists who advertise in this maga-
zine.

We regret that due -to space restrictions the full
details of the component assembly and printed circuit
board is held over to next month.
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SMALL POWER
TRANSFORMERS
How to design and construct

By P.
ASMALL power transformer is constructed by

winding a coil of insulated copper wire and
assembling a treated iron laminated core into it.

The coil can be wound without the aid of a wind-
ing machine if certain simplified hand methods are
adopted. Assembling the core is no trouble. Wire,
core laminations, and other constructional material
can be obtained either from clean discarded trans-
formers or new from stockists.

It is feasible, therefore, for the electronics con-
structor to wind and assemble his own transformers,
if the basic principles are grasped.

Before any winding is attempted, however, it is
necessary to determine the number of turns, the
gauge of wire, and the size of core. A method will
be described in this article that reduces the electrical
design of transformers to a few calculations.

It is also feasible, therefore, for the constructor to
originate his own transformer designs. And when

Duncan
he does theoretical work in addition to doing the
winding, he has the deep satisfaction of completely
creating at least one component in his equipment.

THE BOBBIN
The easiest coil winding method employs a flanged

bobbin. Bobbins may be made from any stiff insulat-
ing material such as cardboard or s.r.b.p. The
thickness of this material should not exceed kin.
Six pieces of the material are cut, two large pieces
for the cheeks, and four smaller pieces for the
former. An assembled bobbin is shown in Fig. I.
Polystyrene cement or impact adhesive may be used
to hold the bobbin together, but must not be
allowed to come into contact with the enamel insula-
tion on the copper wire.

Dimensions for the various bobbin pieces are
given in Table I. A slot should be cut, or a line
of holes drilled, in each cheek before assembly to

Table 1. DIMENSIONS OF BOBBIN PARTS (inches)

Lamination A
Stack
+1.250
Stack
+1.500
Stack

1 +1.625
Stack
+2.000
Stack
+2.375
Stack

11 +2.750

B

1.47

1.72

1.97

2.47

2.97

3.47

C

Stack
+0.187
Stack
+0.187
Stack
+0.187
Stack
+0.187
Stack
+0.187
Stack

0.187

D E

Stack
1.094 0.906 +0.062

Stack
1.281 1.031 +0.062

Stack
1.469 1.156 +0.062

Stack
1.844 1.406 +0.062

Stack
2.219 1.656 +0.062

Stack
2.594 1.906 +0.062

Fig. 1. The bobbin is made up from pieces
cut from s.r.b.p. sheet or thick card-
board and glued together. Slots or holes in
the cheeks (3) are to allow lead -out wires
to be passed out
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Lead, wrap
round end
of rods

Screwed rod

94. dia

Cheeks to locate and
support Bobbin

To be glued
together

Bobbin

Nut plus
locknut-\

Washer

Wire from supply
reel

';f

Chuck of bond
drill.Mount drill
in bench vice.

Fig. 2. A winding jig is made up so that Parts 1 fit inside the bobbin
and the Parts 2 prevent the cheeks bulging. Studding and nuts clamp
the two ends onto the bobbin; both pairs of Parts 1 and 2 are glued
together. Tightness is very important, without damaging the bobbin, to
prevent the bobbin assembly slipping. Spigotted washers or key -ways
would help

Final cover of plastic/ /
Interleavng
paper

Bobbin

Layer wound
) secondary

___ Inter winding
barrier

,Random wound
primary

Fig. 3. Cross-section view of a transformer
winding

Fold paper
over top of
joint

Solder lead
to winding wire

Strain relief
loop in lead

Bobbin

Paper pad under
joint 0 0061hick

Lead -through
slot

Fig. 4. Method of terminating the
winding wire with very thin flexible
p.v.c. covered wire. Remove about
;in of enamel from winding with
very fine emery paper. Do not allow
paper pad, lead wire, or soldered
joint to slide from top 'end of wind-
ing down the side of the winding
where it would take up vital space
and prevent the E's from fitting over
the sides of the completed coil

Insert to at top

Protective Chen Is

(2 off feud),

When Bobbin aperture becomes
filled up at top move coil up a
little in vice and push core
downward

Fig. 5. Method of inserting laminations
alternately. The insulating coating should
face the same way throughout

Secondary
leads

Protective
insulating

(2 off regd)--

There should be no
gap between the E
at join

obbin

EIcore

Primary
leads

Wedge or
packing
material

:Stack'
dimension

Fig. 6. The finished winding and lamination
assembly
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allow the connecting leads (or taps) to be brought
out from the windings. If a cardboard bobbin lacks
rigidity it may be strengthened by brushing with
varnish and allowing to dry. Any sharp corners
on the former should be rounded with a fine file to
avoid damage to wire insulation.

WINDING DEVICE
The bobbin may be wound with the help of a hafid

drill supported in a bench vice. The bobbin is held
in the chuck by a piece of studding or a long bolt.
The set up is shown in Fig. 2. The supporting
cheeks shown in Fig. 2 are cut from plywood. Part 1
of each cheek should just fit inside the bobbin;
part 2 of each supporting cheek is cut as large as the
bobbin cheek but must have a notch adjacent to the
lead -out slot. Parts 1 and 2 are glued together.

Keeping count of the number of turns during
winding is simplified if only the revolutions of the
drill handle are noted. The count must then be
multiplied by the gear ratio of the drill to find the
number of turns on the bobbin.

The number of turns need not be exact. Even
professional manufacturers with automatic machines
only work to a turns accuracy of +2+ per cent.
That is, a winding that should have 1,500 turns is

Table 2. SIZES
INTERLEA

1

Area
sq in

OF ENAMELLED WIRES AND
VING PAPER THICKNESS

Di
E

2 3
a. over Layer
name! Height

4 5
Paper S.W.G.

Thickness
0.000015205 0.0056 0.0066 0.001 41
0.000018096 0.0061 0.0071 0.001 40
0.00002124 0.0066 0.0076 0.001 39
0.00002827 0.0074 0.0084 0.001 38
0.00003632 0.0084 0.0094 0.001 37
0.00004536 0.0093 0.0103 0.001 36
0.00005542 0.0102 0.0122 0002 35
0.00006648 0.0111 0.0131 0.002 34
0.00007854 0.0120 0.0140 0.002 33
0.00009161 0.0129 0.0149 0.002 32
0.00010568 0.0137 0.0f57 0002 31
0.00012076 0.0146 0.0166 0.002 30
0.00014527 0.0159 0.0179 0.002 29
0.00017203 0.0171 00191 0.002 28
0.0002324 0.0190 0.0210 0.002 27
0.0002545 00207 0.0227 0.002 26
0.0003142 00228 0.0258 0.003 25
0.0003801 0.0249 0.0279 0.003 24
0.0004524 00270 0.0300 0.003 23
0.0006158 0.0312 0.0342 0.003 22
0.0008042 0.0353 0.0383 0.003 21
0.0010179 0.0396 0.0426 0003 20
0.0012566 0.0437 0.0467 0.003 19
0.0018096 0.0519 0.0549 0.003 18
0.002463 0.0602 0.0632 0.003 17
0.003217 0.0683 0.0713 0.003 16

Notes for use with Table 2.
All dimensionsare in inches.
Column 1 gives the bare copper area for each wire gauge.
Column 2,gives the overall diameter including the enamel
covering.
Column 3 gives the combined layer height of one layer of
the wire plus one layer of the suggested interleaving paper
from Column 4.
Column 4 suggests the thickness of interleaving paper for
use with the respective wire gauge.

considered satisfactory if it actually contains any-
thing from 1,463 to 1,537 turns.

THE WINDING
The wire should be close wound on to the bobbin

in flat even layers, each layer being filled out until
the end turn of wire touches and is supported by the
bobbin flange. After each layer of wire, a turn of
paper the full width of the bobbin and 0.001 to
0.003in thick is inserted. "Bank" grade typing paper
is suitable. The paper should also touch the bobbin
flanges at each side, and it should go round the coil
1 times so that the overlap may be glued. A
coil may therefore be built up from alternate layers
of wire and paper. Pile winding and crossed turns
of thick wire should be avoided if possible to pre-
vent the risk of shorted turns. The secondary wind-
ing shown in Fig. 3 illustrates this method.

The method of winding, however, depends on the
gauge of wire. It is easy to wind 20 s.w.g. wire with
every turn lying neatly alongside its neighbour, but
it is not as easy to achieve this with a fine wire such
as 30 s.w.g.

RANDOM WINDING
Fine wires may be random wound (Fig. 3). In

random winding the wire is filled into the bobbin
in much the same way that thread is filled into a
sewing machine shuttle, except that it is essential
not to allow hills and valleys to form on the surface
of the winding, otherwise all the turns will not fit
into the bobbin.

From insulation requirements a random winding
must be divided into sections. There is a maximum
number of turns that can be included in each section.
Table 3, column 10, gives the maximum number of
turns for each core size.

A section in a random winding is created by insert-
ing a turn of the same thin interleaving paper (0.001
to 0 003in) that is used in layer winding. The inter-
leaving paper thickness suggested for use with the
various wire gauges in Table 2, column 4, should
therefore be used whether the coil is to be layer or
random wound. All thin wire windings start and
finish with very thin flexible wire connections that
are well insulated. Do not use self-adhesive clear
tape for insulation or the enamel is likely to be cor-
roded by the adhesive. Tapped windings should also
be connected to terminating wire and insulated.
Finely soldered joints are always recommended, the
enamel being removed with fine emery paper.

LEADS
Transformer windings must be connected to the

source of power and to the load circuit. This is best
accomplished by flexible leads whether a terminating
tag strip is used or not. Leads should provide a
good electrical connection and should also be strong
enough to withstand handling.

Winding wires of 25 s.w.g. and thicker are strong
enough, yet flexible enough in themselves to form
lead -out connections. Such a lead may, therefore,
be made by extending the winding wire out through
the slot in the cheek of the bobbin. This extension
may then be covered with sleeving for extra protec-
tion. The sleeving should be passed back through the
slot so that it becomes anchored within the winding.

If the winding wire is 26 s.w.g. or thinner, then
an insulated flexible lead should be soldered on to
the first and last turns of the winding. The method
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of connection to the last turn is shown in Fig. 4.
At the start of a winding, the lead is connected to
the first turn of the winding wire in the same way.
except that the pad of 0.006in paper is placed over
the joint. The soldered joint should have no sharp
points or edges that would puncture the paper pad.

TAPS
If taps are required on a winding, the winding wire

need not be cut. The wire should be scraped clean
of enamel with fine emery paper for a short distance
and a flexible lead soldered on. The insulating pad
of paper must now he folded round the soldered
joint so that it insulates the joint from the other
turns in the winding both above and below.

It is not essential for a stranded flexible lead wire
to hae a total copper area equal to the copper area
of the winding wire to which it is connected. As a
general rule. a popular lead wire such as 7 36

1 2 3
Lam Lam

VA Size Stack

(7;0076), that is, a lead built up from seven strands
of 36 s.w.g. tinned copper wire. may be used with
all thin winding wires.

THE HEIGHT CHECK
Design Table 3 gives. for each core size (assuming

a in former). the wire gauge and the number of
turns for a 250 volt primary winding. This primary
leaves a certain space in the bobbin into which the
secondary must fit. Normally, if the bobbin is not
o\ erloaded, the secondary will indeed lit.

Unfortunately, for certain combinations of secon-
dary olts and amperes. the secondary will not fit.
the build up of winding height for the secondary
should therefore be checked before a transformer
is wound.

The method of checking the secondary build up
is explained in Step 5 of the practical example that
follows later.

Table 3. TRANSFORMER DESIGN TABLE, 50Hz
4 5 6 7 8 9
Primary Turns per Sq In Bobbin

Wire Turns Volt Sec Per Amp Width Height

10 11

Random Weight
Turns lbs

10.0 0.75 0.75 42 2720 13.2 0.000313 0.969 0.105 545 0.19
13.3 0.75 1.0 40 2045 9.65 0.000313 0.969 0.105 410 0.21
16.6 0.75 1.25 39 1635 7.55 0.000313 0.969 0.105 328 0.23
20.0 0.75 1.5 38 1362 6.20 0.000313 0.969 0.105 273 0.25
25.0 0.875 1.0 37 1750 8.22 0.000313 1.156 0.125 351 0.36
31.3 0.875 1.25 36 1400 6.46 0.000313 1.156 0.125 281 0.40
36.5 0.875 1.5 36 1167 5.30 0.000321 1.156 0.125 234 0.43
41.6 0.875 1.75 35 1000 4.50 0.000329 1.156 0.125 200 0.46
41.9 1.0 1.0 35 1532 7.20 0.000325 1.344 0.150 307 0.50
49.3 1.0 1.25 34 1225 5.60 0.000337 1.344 0.150 245 0.54
56.5 1.0 1.5 33 1020 4.60 0.000353 1.344 0.150 204 0.59
63.2 1.0 1.75 32 875 3.88 0.000367 1.344 0.150 175 0.63
70.0 1.0 2.0 30 765 3.36 0.000380 1.344 0.150 153 0.67

85 1.25 1.25 29 1025 4.47 0.000432 1.719 0.195 205 1.00
98 1.25 1.5 28 854 3.68 0.000439 1.719 0.195 171 1.07

112 1.25 1.75 28 734 3.13 0.000451 1.719 0.195 147 1.15
124 1.25 2.0 27 638 2.71 0.000463 1.719 0.195 128 1.22
135 1.25 2.25 26 568 2.41 0.000478 1.719 0.195 114 1.28
147 1.25 2.5 25 512 2.15 0.000492 1.719 0.195 103 1.36
160 1.5 1.5 25 740 3.14 0.000518 2.094 0.242 148 1.90
182 1.5 1.75 24 634 2.68 0.000532 2.094 0.242 127 2.10
202 1.5 2.0 23 555 2.35 0.000543 2.094 0.242 111 2.20
223 1.5 2.25 23 493 2.06 0.000558 2.094 0.242 99 2.30
241 1.5 2.5 22 444 1.95 0.000573 2.094 0.242 89 2.40
276 1.5 3.0 22 370 1.53 0.000602 2.094 0.242 74 2.50
285 1.75 1.75 22 544 2.29 0.000608 2.469 0.289 109 3.30
316 1.75 2.0 21 476 1.99 0.000627 2.469 0.289 96 3.45
344 1.75 2.25 21 420 1.75 0.000648 2.469 0.289 84 162
374 1.75 2.5 21 382 1.58 0.000663 2.469 0.289 77 3.80
420 1.75 3.0 19 318 1.31 0.000702 2.469 0.289 64 4.10

Notes for use with Table 3
All dimensions are in inches.
Column 1 is the maximum volt -amp rating for the core given in Columns 2 and 3.
Column 2 gives the size of the centre tongue of the required lamination. This is dimension "A" in the lamination table,
Table 4.
Column 3 gives the stack of laminations required. The stack is shown in Fig. 6.
Columns 4 and 5 give the wire gauge (s.w.g.) and turns for a 250V 50Hz primary.
Column 6 gives the turns per volt for the secondary. The secondary voltage should not be greater than 500V.
Column 7 gives the wire area in square inches per ampere for use with any secondary.
Columns 8 and 9 give the space that is available in the bobbin for the secondary winding after the given primary has been
wound.
Column 10 gives the maximum number of turns that may be wound in a random section without the insertion of interleaving
paper.
Column 11 gives the total weight of wire required for the transformer. The weight of wire required for either a primary or a
secondary winding will be one half of this figure.
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Table 4. DIMENSIONS OF STANDARD El
LAMINATIONS (inches)

A B C Q E F

0.75 0.375 0.375 1.125 1.875 2 25
0.875 0.437 0.437 1.312 2.187 2625
1.00 0.5 0.5 1.5 2.5 3.00
1.25 0.625 0.625 1.875 3.125 3.75
1.5 ' 0.75 0.75 2.25 3.75 4.5
1.75 0.875 0.875 2.625 4.375 5 25

Note: Holes G and notches H are provided for mounting
purposes.

In calculating the build up, the layer height from
Column 3, Table 2, should be used whether the
secondary is to be layer or random wound. A layer
wound secondary of, say, ten layers of 25 s.w.g.
would have a total winding height of 10 X 0.0258
= 0.258in. If the same winding were to be random
wound then the same height calculation should be
made.

Although the layer of paper that normally follows
every layer of wire is omitted in a random winding,
it is found that the build up of a random winding is
approximately equal to the build up of a layer wind-
ing. A random winding has less paper in it, but it
becomes untidy as the winding progresses and there-
fore uses space inefficiently compared to a neat layer
winding.

In the case of a high current secondary it is per-
missible to wind with two or three wires in parallel,
but when the height is checked it must be remem-
bered that the winding consists of side by side turns
of a multiple wire.

CORE ASSEMBLY
The core laminations are insulated one from the

other to prevent the circulation of eddy currents
that could overheat the core and damage the trans-
former.

The most common arrangement for transformer
laminations is the pairing of "E" and "I" pieces.
Table 4 lists the dimensions of typical EI lamina-
tions. For use on 50Hz supplies the lamination
thickness should be in the range 0.010 to 0.025in.

Laminations are usually referred to by the width
of their centre tongue which passes through the
bobbin. In Table 4, a 1 in lamination is the lami-
nation with dimension "A" equal to lin.

When the winding is complete the core laminations
are stacked into the bobbin by first inserting the
E lamination then the I lamination alternately (Fig.
5). The insulated surface on all laminations must face
the same way. The bobbin is filled with E's and I's
until it is full, the last piece being a firm fit otherwise
excessive hum will result when the transformer is
energised. If necessary, the correct degree of tight-
ness can be obtained by tapping a thin card wedge,
or some other non-metallic packing material, in at
the top of the stack as shown in Fig. 6.

It is necessary to hold the two outside l's in
place with the mounting brackets or clamps.

With the E's and I's all in place, the core should
be finally squared up by tapping on a flat surface
with a small block of wood.

OVERSIZE COILS
It may be found that after a coil is wound the

E laminations will not fit into the bobbin because
the windings have built up until they bulge beyond
the edge of the bobbin cheeks.

An oversize coil is either caused by there being
too much wire and paper in the bobbin or it is
caused by insufficient tension having been applied
to the wire during winding. If the present design
method is followed, an oversize coil due to excessive
wire and paper should not occur.

Insufficient winding tension merely results in the
coil being loose and spongy, and such a coil can
be used if the winding is gently compressed before
the insertion of the laminations. The vice method
is shown in Fig. 5, but is not to be recommended
unless extreme care is exercised to prevent the lam-
inations chafing the winding. The best solution really
is to strip and rewind the bobbin.

INSULATION
Enamelled winding wire should be used. The

enamel, however, is usually only about 0.0005in thick.
Where two wires touch, therefore, the total thickness
of insulation between them is 0-001in (or one thou).
The maximum working stress that can be placed on
the insulation in a home constructed transformer
is about 50 volts Der 0.001in. Hence the reason for
splitting a random winding into sections. The sec-
tions ensure that not more than 50 volts will ever
occur between adjacent wires.

A barrier of insulation 0.010in thick should be
wound on top of the primary winding before the
secondary is started. It is usual to build up this
barrier from three turns of 0.003in paper (e.g. thick-
ness of bond typing paper). Fig. 3 shows the loca-
tion of the insulation barrier between a primary
and a secondary winding.

The outer surface of the secondary winding may
be protected by covering with one or two layers of
insulating paper tape or, better still, cambric. The
tape should be pulled tight so that it holds the
windings firm within the bobbin.

There is a possibility of the sharp corners on the
legs of the E laminations to cut into the surface of
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the coil during assembly of the core. It is advisable,
therefore, to fit stiff paper channels, 0 010 thick, on
each side of the completed coil before inserting the
Es. The channels can be seen in Fig. 6. There is no
need to put adhesive on the channels; the first E
will hold them in place.

Small quantities of electrical insulating paper are
difficult to obtain and the enthusiast must improvise.
Thin brown wrapping paper, clean writing paper,
typewriter paper, office file covers, all are possible
alternatives. A matt finish paper is better than a
gloss paper because the wire beds into it better.

A dry unprotected transformer will give years of
service in a domestic indoor location. But if a
transformer is for use in portable equipment, or
a damp location, then protection against the ingress
of moisture is necessary. Such protection can be
obtained by dipping the completed transformer in
wax, or by brushing it with varnish. Before dipping
or brushing, the transformer should be dried out by
warming for two hours in a moderate oven set to
212° F.

There is the possibility, particularly with mains
and audio power transformers, for buzzing to occur.
This is usually the wire or laminations vibrating in
sympathy with the a.c. supply. The best cure is
wax dipping using beeswax or paraffin wax.

SPECIFICATION
Before a transformer can be designed the following

electrical parameters must be known : (a) the volt -
amp rating (VA); (b) the primary voltage; (c) the
secondary voltage; (d) the secondary current; (e)
the voltage of any taps that are required on either
the primary or secondary.

For most small power transformer applications
the VA rating of the transformer is equal to the
rating of the load in watts.

DESIGN
By making use of Table 3, the design is reduced

to the following six steps.
1. A core with a VA rating equal to or greater

than the VA rating of the proposed transformer is
chosen via column I.

2. The wire size and the number of turns for the
primary are copied from columns 4 and 5.

3. The number of secondary turns is determined
by multiplying the secondary voltage by the turns
per volt figure from column 6.

4. The area of wire required for the secondary is
found by multiplying the secondary current by the
current density from column 7. The first wire gauge
with an area in excess of this calculated area is then
chosen from column 1, Table 4.

5. A height check is made to ensure that all the
secondary turns of the chosen wire gauge will fit
into the bobbin. Columns 8 and 9, Table 3, give the
winding width and height that remains for the
secondary winding.

6. If taps are to be included in the windings, the
location of each tap is determined and space should
be allowed for the extra bulk at terminations.

The complete design procedure is illustrated by the
flow diagram in Fig. 7.

EXAMPLE
A transformer was required to power a piece of

equipment that was rated at 115 volts, 50/60Hz,

70 watts from 250V 50Hz mains supply. The follow-
ing specification was required :
Rating: 70VA.
Primary : 250 volts, 50Hz, with taps at 210 volts and
230 volts.
Secondary : 115V, 0.61A, with a tap at 110 volts.

(Note: 0.61 amps = 70VA/115 volts)
The design went as follows.

Step 1. From columns 1, 2 and 3 of Table 3, the
first core capable of delivering 70VA is built up
from a lin lamination with a stack of 2in.
Step 2. From columns 4 and 5, the primary wire
size is 30 s.w.g. and the primary turns are 765.
Step 3. In column 6, the secondary turns per volt is
3.36. Therefore, for 115 volts, the number of
secondary turns is 3.36 x 115 = 386.
Step 4. The required wire area for the secondary is
found by multiplying 0.61A by the current density in
column 7. The wire area is therefore 0.61 x
0.000380 = 0.000232 square inches. And from
Table 2, a wire gauge of 27 s.w.g. is required to meet
this area.
Step 5. From column 8 of Table 3, the available
winding width between the cheeks of the bobbin is
1.344in (see dimension "A" Fig. 8). From column
2, Table 2, the overall diameter of 27 s.w.g. is 0-019in.
Therefore 1.344/0-019 ^ 70, is the number of turns
that may be wound in each layer of the secondary.

If 70 turns go on each layer, and if the total
secondary turns are 386, then 386/70 = 5.5 layers

START

STEP I

Choose a
core site

by VA

Choose
larger

core size

STEP 2
Find pri.

wire gauge
and turns

STEP 3
Determine
number of
see. turns

See note
regarding
this loop

STEP 4
Determine
wire gauge

for sec.

STEP 5
Calculate

sec. winding
height

yes yesIs

height
A e
taps

STEP 6
Calculate

OK?- -no

required? tap
locations

no

Wind
Transformer

Fig. 7. Flow diagram of design procedure using
Table 3. If the winding height calculated for the
secondary in Step 5 exceeds the available height
given in column 9, Table 3, then the next larger core
size should be chosen and the design procedure
repeated by looping back to Step 2
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are required to accommodate the secondary wind-
ing. But since 0.5 of a layer occupies the same build
up in height as a whole layer, then the number of
secondary layers must be considered as six.

From column 3, Table 2, the height of each
layer of 27 gauge is 0-021in, therefore 6 x 0.021 =
0.126in will be the total build-up in height for the
secondary winding. From column 9, Table 3, the
height available for the secondary winding is 0.150in
(see dimension "B" Fig. 8). There should therefore
be plenty of room for the secondary on top of the
primary.

Hold
insulation with

tape

Primary winding covered with
3 turns0.003.thiek paper

insulation

Primary leads

Fig. 8. Designing for optimum bobbin size. Dimension
"A" is the available winding width between the flanges
of the bobbin for both the primary and the secondary
windings. The value of "A" for each core size can
be found in column 8, Table 3. Dimension "B" is the
winding height remaining for the secondary after the
primary has been wound. The value of "B" for each
core size can be found in column 9, Table 3

250V

230V

210V

Prl

ov

tired

Fig. 9. Finished transformer with mounting clamps

Step 6. The location of a tap is determined by divid-
ing the total number of turns in a winding by the
full winding voltage and then multiplying the result
by the voltage at which the tap is required.

In this design, the 230 volt primary tap must be
made at (765/250) x 230 = 704 turns. The primary
210 volt tap must be made at (765/250) x 210 =
643 turns. And the secondary tap must be made at
(386/115) x 110 = 369 turns for 110 volts.

The final design was therefore :
Core: lin lamination with a 2in stack.
Primary : 765 turns of 30 s.w.g. wire tapped at 704
and 643 turns.
Secondary : 386 turns of 27 s.w.g wire tapped at 369
turns.

CONSTRUCTION
The bobbin was made from i'din cardboard. The

primary was random wound in five sections, which
required the insertion of a turn of interleaving paper
every 153 turns (or every 41st turn of the drill
handle since the gear ratio of the hand drill used in
the winding was 3.73: 1).

Interleaving paper was cut from sheets of new
typewriter paper that was 0.0025in thick. P.V.C.
insulated lead wire, 7/36, was used for all taps and
also at the start and finish of both primary and
secondary.

On completion of the primary winding the height
remaining for the secondary measured 0.125in. That
is, dimension "B" Fig. 8, measured 0.125in. Column
9, Table 3, states that there should be 0.150in remain-
ing for the secondary after the primary has been
wound. The primary winding was therefore over-
size and occupying more space than it should.

To reduce the excessive coil build up, the
secondary was wound as tightly as possible in three
random sections. The turns of interleaving paper
being inserted at the 128th and at the 256th turn
of wire.

On completion of the secondary winding the
finished coil was oversize and the E laminations
would not go in. The laminating method shown in
Fig. 5, however, enabled the insertion of the E's and
the core was successfully assembled.

The 0.001in channels that protect the windings
during the laminating operation were made from
an office folder.

Four lengths of fin steel strap are cut and shaped
into mounting brackets. The brackets can be seen
in Fig. 9, which shows the final appearance of the
completed transformer. Before testing, wire up the
primary winding to the 250V a.c. supply via a 3A
fuse. Use a reliable meter for checking a.c. voltage
tappings.

TESTING
On test, with 250 volts applied to the whole pri-

mary winding, the primary taps measured 232 and
211 volts. The open circuit secondary voltage
measured 125 volts, with the tap at 119.5 volts.

After allowing two hours running to warm up,
the secondary full load voltage measured 116 volts.

In the author's opinion the most exacting part of
the construction is the making of the bobbin. The
winding, which at first may be thought the major
problem, proved easy, and only required about half
an hour for each winding.
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MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
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Matched Sets 1-0C44 and

2-0C45's. Per Set. 23p 20p ISp
Matched Sets of 0C45's 1st

and 2nd IF 15p lip 10p
0A47 Gold -Bonded Diodes,

Marked and Tested 3p 3p 1p
1 -watt Zener Diodes 7.5,

24, 27, 30, 36, 43 Volts Sp 4p 3p
10 -watt Zener Diodes 5.1.

8.2. II, 13. 16, 24, 30,
100 Volts 20p 17p ISp

Micro Switches, S/P, C/O 25p 20p 15p
1 -amp Bridge Rec's 25 -volt 25p 22p 20p

INTEGRATED CIRCUITS
Quantity 1 10 10-50
SL40313 Audio Amp..3-Watts 210 1.95
709C Linear Ow, Amp 25p 20p

Gates, Factory Marked and
Tested by A.E.I.

J. K. Flip -Flops Factory.
Marked and Tested by
A.E.I 40p 35p

5,47490 Decade Counter 50p 45p
UL914 Dual 2 1/P Gate 40p 35p

25p lip

LOW COST DUAL 1NLINE I.C.
SOCKETS
14 pin type at 15p each
16 pin type at 16p each.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
11.1..1 Transistor Equivalent. and

Substitutes: 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The 11iffe Radio Valve & Transistor
Data Book 9th Edition:
Characteristics of 3,000 valves and tubes.
4,500 Transistors. Diodes, Rectifiers and
Integrated Circuits.
Send for lists of these English publications.

1

50r
1.80
15p

20p

30p
40p

30p

75p

alW
im

Please send me the FREE 8I -Pre -Pak Catalogue.
EN! im 016

NAME

ADDRESS

IMINIMUM ORDER SOp. CASH WITH ORDER
PLEASE. Add 10p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

41111 11.11MI 1.11 MIMI 10
DEPT. A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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I.F. P50/2CC 470 kc s 36p
6rd I.F. P50/3CC 38p
P61/1 or P51'2 36p
P60/8V 36p

1

Mallard Ferrite Rod 8 x tin.

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'

Size 13i 111in.

-wiz.

guarantee. AC 200,250v.

Above motor board Slim. LI.
below motor board Olin.
with STEREO and MONO XTAL L8.75 Post 25p.
MONO -COMPATIBLE
Plays all records L775 Post 259

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
2 -stage triode pentode valve UCL£12, a watts output. Tone
and volume controls. Rectifier valve 0Y85. Knobs, with
high performance loudspeaker. L4 Po"Response 50-12,000 cps. Sensitivity 200mV. 25p.

R.C.S. PORTABLE PLAYER CABINET

E4
Post
25p

ila

Really smart appearance with space for R.C.S. Amplifiers
and most modern autocbangers. Size 18 x 15 Sin
Metal fittings. Carrying handle. Popular Colours. Two-
tone rexine covered.

GARRARD SINGLE PLAY TA Mk II. i I 0Ideal Discotheque or Hi-Fi. Complete with
stereo:mono plug-in head.

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

5511 JUNIOR SINGLE PLAYER. Turntable. L4504 -speed motor and separate pick-up.

EMI PICK-UP ARM. With mono 'Pal and stylus 81.25.
111-F1 PICK UP CARTRIDGES. Diamond LP,Stereo.
Stereo Mono STA £2.50; GM 12.50; GP93 £2.
Sapphire Mono GPO' 11.50; Powerpoint LP; 78 80y.

WOOFER ANDEMI

 TW EETER KIT

£5.75 POST
25p

Comprising a fine example of a Woofer
Olin. with a massive Ceramic

Magnet, 94oz, Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 31in. square has a special
lightweight paper cone and magnet flux
10,000141es.
Impedance Standard 8 ohms
Maximum power 12 watts
Useful Response 35 to 18,000 cps
Bass Resonance 45 cps
SUITABLE ENCLOSURE 200 13 x 9in.
£9. POST 25p.

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial 72p Spare Cores 3p
Osc. P60/1AC 33p Driver Trans. LFDT4 58p

Printed Circuit, PCA1 58p
J.B. Tuning Gang 66p
Weyrad Booklet 10p
OPT1 58p
20p. 8 x din. 209.

VOLUME CONTROLS 80ohm Coax 4p 0.
Long spindles. Midget Size BRITISH A ERIALITE
a K. ohms to 2 Meg. LOG of AERAXIAL-AIR SPACED
LIN. L'S 15p. D.P. 25p. 40 yd. £1 40; 60 yd. £2.
STEREO LS 65p. D.P. 75p. FRINGE LOW LOSS lAp
Edge 5K. S.P. Transistor 25p. Ideal 625 and colour yd

8in. ELAC
HI-FI SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-18,000 cps. Bass resonance
56 cps. 8 ohm
impedance. 10 watts L480music power.

BLANK ALUMINIUM CHASSIS. 18 cw.g. 21in. sides
6 x 4in. 45p; 8 x (tin. 53p; 10 x 7in. 65p; 12 x Sin. 135p:
19 x Sin. 90p: 18 x 8in. 90p; 12 x 3in. 509; 16 101n.
ALUMINIUM PANELS 18 cw.g. 6 x 4in. 9p; 5 x Sin. 15p;
19 3in. 16p; 10 x 7in. 19p: 12 . 5in. 209; 12 x Sin. 2SP;
16 x 8in. 28p; 14 x Sin. 34p; 12 x 12in. 40p; 18 10m. 5011.

Shack DIAMETER WAVECHANGE SWITCHES. 25p.
2 p. 2 -way, or 2 p. 6 -way, or 3 p. 4 -way 25p each.
1 p.I 2 -way, or 4 p. 2 -way, or 4 p. 3 -way 25p.
TOGGLE SWITCHES. sp. 14p; dp. 189; dp. dl. 23P.

"THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER
300/250 v. A.C. £2.35'"Leaflet S.A.E. 15p

HI -F1 STOCKISTS. RETURN OF POST DESPATCH

RADIO COMPONEN
Radio Books & Comoonent Lists Sp. Written

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zeuer Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 2001240V a.c. Output voltages available 0 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less

PostPLEASE STATE VOLTAGE REQUIRED.
Details S.A.E. Size 31 11 lain. Free

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. Size
If" 1}" V. Response 25 c.p.s. to 25 iCo's. 26 db gain.
For use with valve or transistor equipment. 0/1.., Post
Full instructions supplied. Details S.A.E.  wIF 10p

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p 250/25V 149 50+50.350V. 85p
4/350V 14p 500 25V 20p 60+100 350V 58p
8/950V 14p 1000/25V 35p 32+82.260V..181
16/450V 15p 1000,'50V 47P 32+32/450V.. 33p
32 450V 20p 8+8,'450V 181
25/25V 10p 8 +16,'450V 20p 1350 +50,325V 50p

50/60V 10p 16+16,450V 26P 32+32+32,350V 481)
100/25V.. 10p 32+32350V 25p 100+50+50 350148p
LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 16, 25, 30, 50,100, 200mF 15V 10p.
500mF 12V 15p; 135V 20p; 50V 30p.

1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 25p; 26V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 47p; SOY 65p,
5000mi' 6V 25p; 12V 42p; 25V 75p; 35V 85p; 501 95p.

CERAMIC, 1pF to 0 OlmF, 4p. Silver Mica 2 to 5000pP. 4p.
PAPER 350V-0.1 4p, 0.5 13p; lmF 15p; 2mF 150V 1511.
500V-0001 to 0.05 4p; 01 5p; 0 25 8p; 0 47 25p.
SILVER MICA. Close tolerance 1",,. 2-500pF Sp; 560-
2,200pF 10p; 2,700-5,600pF 20p; 6,800pF-0 01, mfd 30p each.
TWIN GANG. "0-0" 2089F +176p/ 65p; Slow motion
drive 365pF+3135pF with 25pF+25pF. 50p: 500pF slow
motion, standard 45p; small 3 -gang 500 pF 2180.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 55p.
NEON PANEL INDICATORS 2501 AC DC Red or Amber 20p.
RESISTORS. 1 w., w., 1 w., 20" 1p; 2 w. 6p. 100 to 10M.
HIGH STABILITY. / w. 2.., 10 ohms to 1 meg., 10p.
Ditto 5",,. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K 10p each; II watt. 1 ohm to 8.2 ohms 109.

DECCA DECCADEC GARRARD
MOTOR UNIT Mk. II
Single play Stereo
Mono Deram
transcription
head and arm.
Four speeds.
101in. turntable.
Anti -rumble filter.
Bias compensation.
Laboratory motor.

SPECIAL
PRICE 418.50 Post

25p

METAL PLINTH AND PLASTIC COVER
Cut out ready for Garrard or B.S.R.
Will play with cover in position.
Latest Design. Covered in black
leatherette. Antimagnetic.
121 141 71in high. Post 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

£5.50

MAINS TRANSFORMERS
250-0-250 80 mA. 6.3 v. 4 amp. £1.50
250-0-250 80 mA. 6.3 v. 3.5 a. 8.3 v. 1 a, or 5 v. 2 a.£2.50
350-0-350 80 mA. 6.3 v. 3.5 a. 6,3 v. 1 a, or 5 v. 2 a. £3
300-0-300 v. 120 mA., 6.3 v. 4 a. C.T.: 6.3 v. 2 a. £3.25
MINIATURE 200 v. 20 mA., 8.3 v. I a. 21 x 21 x Iin. 759
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 x 21 x 2in. 90p
MINI -MAINS 20v. 100mA. 1 t 11 11in. 50p
HEATER TRANS. 6.3 v. 3a. 60p
Ditto tapped sec. 1.4 v.. 2, 3, 9, 5, 8.3 v. 11 amp 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp., 3, 4, 5, 6, 8, 9, 10, 12, 15,18, 24 and 30 v. 22.25
1 amp., 8, 8, 10, 12, 16. 18, 20, 24, 30, 36, 40, 48, 60. £2.25

amp., 6, 8, 10, 12, 16, IS, 20, 24, 30, 36, 40. 48. 60. £3.25
5 amp., 6, 8, 10,12. 16,18, 20, 24, 30, 36, 40, 48, 60 £8.75
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
150w. 22.25; 500w. 86.25; 750w. 210; 1000w. £14.
CHARGER TRANSFORMERS. Input 210;250v.
for 6 or 12v., 11 amp. £1.50; 2 amp. £1.80; 4 amp. £250
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 86p.
LUCAS 2DS500 Bridge 70v. 5 amp £1.

E.M.I. I3. x 8in.
LOUDSPEAKERS
With twin tweeters.
And crossover. 10 E4.25watt. State 3 or 8 or
15 ohm. As illustrated. Post 15p
With flared tweeter cone and ceramic
magnet. 10 watt. £2.75Bass res. 95-60 cps.
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 15p

Tealr Cabinet. Size 16 10 Ilin. Post 26p.' ES

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9
30-14,500 c.o.s., 12in.
double cone, woofer and
tweeter cone together

r. with a BAKER ceramic
magnet assembly having
a flux density of 14,000

.1 gauss and a total flux of
145,000 Maxwells. Base
resonance 40 c.p.s. Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 c.o.s.
with tw rice, crossover,
baffle and LI1.50instructions.

BAKER " BIG -SOUND" SPEAKERS
' Group 25" Group 35' Group 50'
12 inch £7 12 inch £9 15 inch £ 1 9
25 watt 35 watt 50 watt 1'

3 or 13 or 15 ohm 3 or 8 or 15 ohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. dia. or 10in. speaker 20 x 13 x Sin. £9 Post 26p
For 13 x SIn. or Sin, speaker 18 x 10 x Sin. £5 Post 25p
For 10 x Bin. or bin. speaker 16 x 8 x Bin. 24 Post 259
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft

GOODMANS HI-FI WOOFER
ohm, 10 watt. Large ceramic magnet.

Special Cambric cone surround.
Frequency response 30-12,000

pc Ideal P.A. Columns. E4
Hi-Fi Enclosure Systems, etc.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Size 31
31 /- 2in. deep. Rating 10 watt. 3 ohm or
15 ohm models. 1 . en71/ Post 10p

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16Kc/s, lOW 8 ohm or 15 ohm 11.50.
De Luxe Horn Tweeter. 2-18 Kc's, 15W, 15 ohm U.
TWO-WAY 3,000 cp.s. CROSSOVERS 3 or 8 or 15 ohm Shp.
SPECIAL OFFER! 80 ohm. 21in. 2iin. 35 ohm, 2in.; 3in.
25 ohm, 21in. dia.; 3M. dia.; 6 4in; 8 6in. £1 EACH
15 ohm, 31in. dia.; 8 - 4in; 7 4in; TYPE
3 ohm, 21 in. 3in, 5in. 5 3in.
LOUDSPEAKERS P.M. 3 OHMS. 7 din. £1.25; 131in..2130;
8 x 5in. £1.60; 8 x 21in. 90p; Sin. 21.75; 10 x Stu. 21.90.
ELAC 10in. lOw. Twin Cone. De Luxe Ceramic 8 ohm H.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
Sin. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia. 6 watt,
3 or 8 or 15 ohm models 22 each. Post 16p.
VALVE OUTPUT TRANS. 25p. MIKE TRANS. 50:1 25p.
5 WATT MULTI RATIO, 3, 8 and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 inputs speech and
music. Mixing facilities.
Response 10-30,000 cps. Matches

II loudspeakers. A.C. 2001250V
eparate Treble and Bass controls.

Guaranteed. Details S.A.E. L39 Fr
Post

ee

BARGAIN AM TUNER. Medium Wave. 44.50Transistor 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 11.50
with separate controls into single output. 9 volt.."'"
Stereo version of above £550.

BARGAIN FM TUNER 88-108 Mca Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. L12.50Walnut Cabinet. Size 7 . 5 4 inch
BARGAIN FM TUNER as above. L8.85Chassis only, less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor /1.50
Push -Pull Ready built, with volume control. Sy.

COAXIAL PLUG Op. PANEL SOCKETS Op. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS 59 yd. SO ohms or 300 ohms.
JACK SOCKET Std. open -circuit 149, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3 5mm Chrome 14p. DIX
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS
Lead 3 -pin 18p; 5 -pin 15p. DIN PLUGS 3 -pin 113p; 5 -pin
25p. VALVE HOLDERS, 5p; CERAMIC Sp; CANS 5p.

E.M.I. TAPE MOTORS. 120v. or
240v. AC. 1,200 r.p.m. 4 pole 135mA.
Spindle 0 187 0 75in. Size 35

BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
50mA. Spindle 320. Size. QC..
21-<21 11 in. Post 15p --r

MINIMUM POST AND PACKING 15p. CUSTOMERS FREE CAR PARK. CALLERS WELCOME

T SPECIALISTS 337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9-I p.m., Saturdays 9-5 p.m.)

guarantee. (Export: Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst. Tel. 01684-1011

£21 21in. (illustrated). Post 15p.
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ELECTRO-OPTICS

Early in 1971 Milton S. Kiver
launched his first Electro-Optics
exhibition and conference in the
UK. It was a smash -hit. Everything
was good about it. The venue at
Brighton was popular, the tech-
nical conference was above sus-
picion with many world authorities
speaking and listening, the turn-
out of trade exhibitors was first-
class, the attendance figures for
such a specialised show were little
short of fantastic.

This year we had a repeat
performance and although the
number of exhibitors was down
the attendance seemed as good
as ever. Laser Instrumentation Ltd
wittily supplied a match with their
hand-out literature with the invita-
tion "Strike a match and read
this!"-an allusion, of course, to
the aftermath of the miners' strike
which was still causing problems
although Kiver had seen to it that
plenty of emergency power was
available to keep the large number
of live demonstrations ticking over.

What makes Kiver's shows so
popular is the quality of the tech-
nical sessions. This year, as last,
he won the co-operation of the
SIRA Institute who acted as a

technical filter for the 50 or so
technical papers presented.

At a time of general misery and
rising prices it was good to see
Integrated Photomatrix Ltd
announcing big price reductions
at the show. IPL had only just
celebrated their third birthday and
what a lusty infant the company is.
Peter Noble, managing director,
told me that greatly increased pro-
duction had enabled him to cut
prices of some IPL light activated
switches by almost half in 100+

quantities. But the highlight of IPL
exhibits was a line scan camera
incorporating up to 256 optical
devices.

Low light TV systems were
abundantly on view with exhibitors
keen to show that their own
systems were most sensitive. The
big rush to sell these systems
commercially came only after de-
classification of some military
equipment last year. Apart from
obvious applications like prison
security, low light TV could
penetrate into completely new
fields.

Sad note at the closing of
Electro-Optics '72 was that there
will be no exhibition next year. In
future it will take place every two
years, the reason given by the
organisers being that the rate of
development of new technology is
no longer such that an annual
event is justified.

NEW HOME FOR
"PHYSOC"

So we have seen the last of the
Physics Exhibitions at Alexandra
Palace, N. London. Next year it
will be teaming up with the
Laboratory Equipment Exhibition
(Labex) at Earls Court. I welcome
the change to a more central
location and it will now be
possible to take in two exhibitions
in a single day-at least for those
who are content with a quick
spin -round.

A big disappointment this year
was the failure of the Scandi-
navian countries to mount their
own display. An invitation was
extended but was declined, I

understand, at comparatively short
notice.

UNHAPPY IRISH
Ireland's electronics industry

has been expanding nicely. In the
past five years some high tech-
nology companies, mainly US -
based, have become established
and started making an increasing
contribution to the country's
exports as well as providing the
foundation for training the first
generation of home-grown Irish
electronics engineers.

The Irish Government has been
offering good incentive schemes
for investment of foreign capital
and a ten-year tax -holiday for all
profits from exports. Everything
was going fine-until the troubles.

I recently visited nine elec-
tronics plants in Ireland ranging
in size from tiny Gow-Mac employ-
ing only ten people up to the
1,000 -strong Ecco Ltd which is a

wholly owned subsidiary of US
General Electric turning out 200
million diodes, transistors and
rectifiers a year.

Irish industrialists are worried-
and they have good reason. Wage -
inflation has been high, eroding
many of the advantages of operat-
ing in what used to be a compara-
tively low-cost labour area.
Tourism, on which so much of the
country's economic prosperity
depends, will be very hard hit this
year. And few industrialists are
likely to be tempted to make any
new investment until a greater
level of stability has been
achieved.

It is hard to see how any real
growth in Irish electronics can be
sustained this year although most
manufacturers are putting a brave
face on things and trying not to
talk themselves into a depression.
Most, too, would like to see an
end to bitterness and a long
period of tranquility in which Irish
electronics can build its strength
and play a leading role in bringing
the country forward into our tech-
nological age.

BUILT-IN SERVICES
Two cheers for the Post Office

for announcing that every house in
the new town of Milton Keynes is
to have piped -in services. We
should have adopted such systems
on the widest scale years ago. But
better late than never.

Each house will have not only
its own telephone pair but also a
high-performance coaxial cable
for piping in radio and TV services
and, eventually, for piping out the
data from your own computer
terminal, your viewphone, even
your North Sea gas meter
readings.

Both v.h.f. and u.h.f. will be used
on the system, the v.h.f. for trunk
circuits and u.h.f. over local lines.
Everything will be underground so
there will be no need for forests
of TV aerials and last-minute over-
head telephone cables. The Post
Office has already had some ex-
perience in other new towns but
Milton Keynes is the biggest and
the forecast is that over 2,000
houses will be wired in to the
system in the next twelve months.

CHIPS HAVE
EVERYTHING

Those single chip large scale
integrated circuits (LSI) have cer-
tainly got going commercially in a
big way. And they must be real
cheap, too. Latest rock -bottom
price I have heard of for an elec-
tronic desk calculator using a
single Texas Instruments LSI and
an eight digit readout is about £36
in the Japanese supermarkets.

The desk calculator market is
one the Japanese have now sewn
up so tightly that no-one else has
a chance. Which product line is
next on their list?
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MARKET
PLACE

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

ELECTRONIC CALCULATOR
The time when housewives will

soon be doing their shopping with
the aid of an electronic pocket cal-
culator is fast approaching; only
price seems the deterrent.

The latest calculator to be mar-
keted by West Hyde Developments
under the trade name of Tobicom,
measures only 7in x 91 -in x 3fin
and costs only £99.

Weighing only 34-1b, the calcu-
lator adds, subtracts, multiplies and
divides. Also, the arithmetic can be
mixed, i.e. 2 + 6 - 3 x 5 - 6 ÷
2 + 4.5 = 14. The decimal place
can be set with 0 to 7 digits to the
right and the machine automatically
clears after the equals sign is
pressed. Zero suppression is included
to make easier reading.

Built around six MOS LSI (Large
Scale integration) chips the calcu-
lator will give up to a 16 -digit
answer for up to an 8 -digit entry.
It will multiply a negative number
by a positive number. As each entry
is displayed it can be checked and
cleared if incorrectly entered. Only
the last entry is acted on.

The keys are in three colours
and arranged in three groups for
ease of operation. For repetitive
multiplication or division a constant
factor key is depressed.

GAS DETECTOR
For some unexplained reason the

reported number of accidents that
have been attributed to gas leaks has
been increasing over the last nine
months.

For companies who rely on gas
for producing their respective pro-
ducts the Gasmarker from Crow -
con (Instruments) Ltd. would seem
a reasonable investment. Perhaps,
even private individuals may con-
sider the investment a worth while
one, since the unit is portable.

The Gasmarker sells for approxi-
mately £25 and operates on the
thermal conductivity principle and
gas detection is through a sintered
bronze diffusion head. It can be
supplied calibrated for "town" or
natural gas (methane). Operation is
by a single pushbutton, percentage
gas by volume being indicated on a
large-scale moving -coil meter.
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A particular feature is the special
meter scale, the lower end of which
has been expanded so that 0-25 per
cent concentrations occupy approxi-
mately half the scale width and
25-100 per cent the remainder. This
is of special significance in locating
a leak, because it allows accurate
comparative measurements of very
low gas concentrations in the early
stages of a search; the higher end
of the scale then being used to trace
the leak to its source.

Additional information on the
Gasmarker is available from Crow -
con (Instruments) Ltd., The Com-
mon, Stokenchurch, Bucks.

AUDIO KITS
Just as someone had to be first

to break the "sound barrier", it
would seem that Radio and TV
Components (Acton) Ltd. have
broken the "price barrier" for home
entertainment and the motorist.
With the introduction of their Uni-
sound system and the Tourist PB
car radio they have certainly struck
a blow for the reader.

At £25 the Unisound 505 must
surely be the best value for money
in the audio field, especially as their
kit comes complete with turntable,
stereo ceramic cartridge and a pair
of EMI dual -cone eliptical loud-
speakers. Also included in the kit
is a simulated teak plinth, with a
tinted cover, to house the ampli-
fier and changer, plus two matching
loudspeaker enclosures.

Based on the well known Mullard
Unilex modules, the output stages
have been modified and improved
by the addition of integrated circuits
which provide an output power of
5 watts per channel, ample for
living rooms.

The pre -amplifier module has
separate bass, treble controls and
two separate volume controls.

The complete kit can be easily
assembled, with a screwdriver, in
approximately 40 minutes and R &

TV claim that any novice or house-
wife who can wire up a three -pin
plug can successfully assemble a
Unisound 505 kit.

Once again the joy of sitting and
listening to reproduction of good
music has been achieved without
prohibitive cost.

The new Tourist PB car radio kit
is claimed to be the first in the
UK to feature an integrated circuit
combined with push-button station
selection.

The radio covers both the
medium and long wavebands and
the five push -buttons can be tuned
in the conventional manner or set
to pre -selected stations. Four of the
push -buttons operate on the medium
waveband and the fifth selects
stations on the long waves.

Permeability tuning and the in-
clusion of longwave coils ensure
excellent tracking, sensitivity and
selectivity on both wavebands. R.F.
sensitivity at 1MHz is claimed
better than 15/iV.

The power output of the car radio
is 2.5W into an 8 ohm loudspeaker.

Retailing at only £7 the kit con-
tains full step-by-step instructions
and the company claims that anyone
who can solder should be 'able to
complete the kit in an evening.

Both the Unisound system and the
Tourist PB car radio are backed by
an excellent after sales service. For
approximately £2 R & TV will
undertake to "trouble shoot" any
returned unit provided that a
genuine attempt has been made to
construct a unit following their
instructions.

H EATS! N KS
A new range of heatsinks which,

it is claimed, will improve the per-
formance and life of transistors is
announced by J. W. Sales.

Further details and information
can be obtained from J. W. Sales,
6 Russet Road, Cox Green, Maiden-
head.

Completed car radio
sound 505 kit from
TV Components Ltd.

Tobicom calculator marketed
by West Hyde Developments

Gasmarker
detector
from
Crowcon Ltd.

Pr

o'S

and Uni-
Radio &
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BRAND NEW
AC107 15p1AF115
ACI 13 20p!AFI 16
ACI 15 23p AF 1 17
ACI 25 17p AFI 18
AC126 17p AF124
ACI27 17p AF125
ACI28 17p AF 1 26
AC14IK lip AFI27
AC142K 17p,AFI39
ACISI 13p AFI78
ACI54 15p AF 179
AC155 17p HAF 180
AC156 17p, AFI91
ACI57 17p AFI 86
AC165 17p AF239
ACI 66 17p AFZI I
ACI67 20p' AFZI2
AC168 20p AL102
ACI69 14p AL103
AC176 2.3p ASY26
ACI77 203p ASY27
AC187 30p ASY28
AC188 30p ASY29
ACY I7 25p ASY50
ACY I8 10p; ASY51
ACYI9 2.2p1ASY52
ACY2O 20p A5Y54
ACY21 20p AS 755
ACY22 19p ASY56
ACY27 lap ASY57
ACY28 19p ,ASYS8
ACY29 30p ASY58
ACY3O 25p1ASZ2 I
ACY3 I 25p' BC 07
ACY34 lap BC 08
ACY35 lap BC 09
ACY36 30p BC 13
ACY40 ISp BC 14
ACY41 18p, BC IS
ACY44 35p BC 16
AD 140 40p, BC 17
AD142 40p1 BC 18
AD 1 49 43pI8C 19
AD I 61 35p BC 25
AD I 62 35p BC 26
ADI61/ BC 32
I 62(MP) 63p BC 34
ADT 1 40 SOp BC 35
ADZ I 1 [2 BC 36
ADZ12 [2.10 BC 37
AFI 14. 17p BC 39

500,000

FULLY GUARANTEED DEVICES
17p, BC140
17p BC 1 41
17p BC I 42
30p BC 1 43
lip BC145
lOp BC 147
lOp BCI48
lop BC149
33p BC150
30p BC 151
SOp BC152
SOp BCI53
SOp BC I 54
4Sp BC I 57
37p BC158
37p, BCI59
45p, BC 167
85p1BC168
asp BC 169
25p' BCI70
30p!BC171
13p BC172
23p ,18C173
25p1BCI74
np1BCI75
25p'. BC 177
15p' BCI78
25p BC179
23p BC I80
25p BC I81
25p BCI82
25p BC I82L
40p BCI83
lOp BC 1 83L
10p1BCI84
Ilp,BC184L
2.5p BCI86
30p' BCI87
30p BC207
35p, BC209
3Sp BC209
23p BC2I 2L
4Sp BC2I3L
35p BC2 1 3L
35p BC2 1 4L
25p BC225
30p BC226
30p BC317
30p BC3I8
35p BC3I9
45p BCY30

35p BCY31
35p BCY32
45p BCY33
40p BCY34
4Sp BCY70
17p BCY7I
Ilp BCY72
17p BCZ I 1

17p1BD121
20p BD123
lip 130124
27p BD I 31
30p 80132
20p BDY20
17p BF I 15
20p BF I 17
13p BF118
13p BFI 19
13p BF I 52
12p 13F153
13p BF I 54
13w BFI57
13p BF158
13p ,13F159
22p1BFI60
17p1BF162
17p BF163
17p BF 1 64
20p, BF165
22p: BFI67
10p BF I 73
10p BFI76
10p BFI77
10p BF178
13p, BF179
13p BF I 80
27p BFIBI
27p1BF182
11p1BF183
Ilp'BF184
1 1 p BF 185
Ilp BFI88
Ilp.BF194
Ilp BFI95
lip 13F196
25p BF I 97
3Sp BF200
lip BF222
lip BF257
12p, BF270
20p BF27 I

SILICON
PLANAR

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short circuit
units. Ideal cheap transistors for radio enthusiasts.
manufacturers, schools and colleges.
TYPE STN 18. Silicon Planar Transistors npn
TO -18 Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 L11; 1,000 L15
TYPE STP IS. Silicon Planar Transistors pnp
TO -18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N2411 and 13C186-7. Also used as
complementary to the above npn type device type
STNI8.

Price: 500 [9; 1,000 L15
TYPE STNS. Silicon Planar Transistors npn TO -5
Metal Can. Types similar to: BFY50-51-52 and
2N2 I 92-92.

Price: 500 L9.50; 1,000 L16
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058 -2N4061 and 2N3702-3.
Also used as complementary to the above npn
devices type STNL.

Price: 500 C7.30; 1,000
TYPE STNK. Silicon Planar Plastic Transistor
npn with TO -18 pin circular lead configuration, I.C.
200mA, 300mW and similar to BC107-8-9, BCI70,
BC 173, BCI82-184, BC237-8-9 and BC337-8.

Price: 500 [9.50; 1,000 L16
When ordering, please state type required, i.e.,
STNK or STNI8, etc.

22p BF272
lip BF273
17p BF274
20p BF308
17p BF309
30p BF3 I 6
15p BFWIO
20p BFX29
85P.BFX84
85p BFX85
75p BFX86
130p BFX87
110p BFXB8
11 BFY50

lip BFY5 I
45p BF 752
60p BF Y53
70p1BSX19
3Sp BSX20
35p BSY25
35p BSY26
45p BSY27
25p BS 728
30p BSY29
30p BSY38
30p SSY39
35p BSY40
35p BSY41 35p 0075
35p B5Y95 12p 0076
lip BSY95A 12p 0077
22p BU I 05 [3.90 °C81
3Sp CI I IE 60p 0C8ID
35p C400 30p OC82
45p C407 23p 00820
50p C424 17p 0083
30p C425 40p10 C84
30piC426 30p0C139
30P C428 2.3p10C140
30P C44I 2.7p OCI70
25p C442 35p 0C171
30p C444 37p 0C200
30p C450 17p 0C201
lip C720 12p 0C202
24p C722 25p 0C203
30p C740 2.5p 0C204
isp C742 lip 0C205
45p C74-4 I Fp 0C309
SOp C760 17p P346A
35p C762 17p P397
23p C764 60p OC P7 I
17p EC401 15p ORPI 2

80p EC403
30p 0E7880
30p MATI 00
35p MATI 01
]7p MATI20
75p MATI 21
55p MPFI02
27p MPFI 05
lip OCI9
27p 0C20
22p 0C22
2Sp 0C23
22p 0C24
Zip 0C25
isp 0C26
lip 0C28
17p 0C29
15p 0C35
ISp 0C36
ISp 0C41
ISp, 0C42
15p 0C44
ISp 0C45
15p 0070
ISp 007 I
15p 0072
30p 0074

15p ORP60
27p ORP61
15p 57140
17p ST141
15p T1S43
17p UT46
43p V405A
43p V4 I OA
30p 20301
50p 20302
30p 20303
33p 20304
4Sp 20306
23p 20308
25p 20309
40p 20339
40p 2G339A
35p120344
40p 20345
20p 20371
lip 203718
ISp 20374
12p 2G377
15p, 20378
9p 20382
12p' 20401
12p 20414
15p 20417
ISp 2N388
2.3p 2N388A
ISp 2N404
15p 2N404A
15p 2N524
15p 2N527
20p 2N696
20p 2 N697
ISp 2N698
lip 2N699
15p 2N706
15p 2N706A
25p 2N708
27p 1 N709
27p 2N71 I
23p 2N7 I 7
25p 2N7 1 8
3Sp 2N7I 8A
35p 2N726
17p 2N727
45p 2N743
43p 2N744
43p 2N914

2N918
2N929

40p, 2N930
40p12N1131

2N1132
lip 2N1302
Opp 2N1303
Up 2N1304
25p 2N1305
45p 2N1306
19p 2N1307
19p. 21'41308
19p 2N1309
20p 2N1613
33p 2NI71 I
35p 2N1889
35p 2N1890
lip 2NI893
15p 2N2160
15p, 2N2147
15p12 N2148
13p 2142192
10p 2N2193
17p 2N2 I 94
27p 2N22I 7
ISp. 2N2218
15p 2N2219
30p ,2N2220
30p 2142221
15p 2N2222
30p 2N2368
SOp 2142369
22p 2N2369A
30p 21424 I I

S5p 2N2412
60p 2N2646
12.p 2N2711
15p 21427 1 2
24p
55p
7p
Op AA I 19

12p AA I20
45p1BA 116
40p1BA126
42p BY100
24p BY101
SOp BY105
lip, BY I 14
27p BY I 26
17p BY 127
17p BY I 30
17p BYZ 10

SILICON
200,000 ALLOY

TRANSISTORS
Clearance of lop Silicon Transistors from
the 25300 (TO -5) and 25320 (50-2) range
and similar to the GC200-205 and BCY30-34
series. Ideal for Amateur Electronics, Radio
Hams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:

100 off --75p (plus p. & p. 10p)
300 off -LI.75 (plus p. & p. 15p)
500 off -L2.50 (plus p. & p. 171p)
1,000 off -- L4 (plus p. & p. 25p)
10,000 off- £35 (plus p. & p. 55p)

Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

7vAPA A/
SALES

PO BOX5,WARE,HERTS
Full Money -Beck

Glidrantee
POSTAGE to PACKING 7p

30p 21427 I 4 25p 2N3704 15p
np 2N2904 23p 2N3705 lip
25p 2 N2904A 30p 2N3706 I2p
20p 2142905 25p 2N3707 13p
22p 2N2905A 30p 2143708 Sp
17p 2N2906 23p 2N3709 Op
17p 2N2906A 27p 2N3710 10p
20p 2N2907 25p 2N371 I 10p
2.0p 2N2907A 30p 2N3819 40p
22p 2N2923 13p 2N3820 LI
22p12N2924 13p 2N3903 2.5p
27p 2N2925 13p 2N3904 27p
27p12N2926 2N3905 2.5p
1712 (G) 12p 2N3906 27p
20p 2N2926 (Y) 1 1p 2144058 ISp
]Sp 2142926 2N4059 10p
4Sp (0) 10p 2N4060 lip
37p 2143010 110p 2N4061 Ilp
60p 2143011 2.0p 2144062 1213

75p 12N3053 10p 2N5 I 72 Ilp
60p 2N3054 50p 2N5459 43p
30p !2N3055 63p, 25034 75p
30p 21433.91 17p 25301 50p
27p 2N339 I A 20p 25302A 4Sp
20p 2N3392 17p 25302 45p
25p'I 2N3393 15p 25303 60p
27p12N3394 15p 25304 II I0
2.2p 2N3395 20p 25305 LI

22p 2143402 np 25306 LI 10
27p 2143403 22p 25307 [110
17p 2143404 32p 25321 60p
13p 2N3405 45p 25322 SOp
13p 2N34 I 4 20p 25322A 4Sp
50p 2N3415 20p 25323 60p
50p 2N3417 37p 25324 L1-2.0
55p 2N3525 74p 25325 L1.20
lip 2N3702 12p 25326 L1.20
22p 2N3703 12p 25327 11.20

DIODES & RECTIFIERS
8p BYZ 1 1

8p' BYZ 12
2.2p BYZI3
22p BYZ I6
ISp BYZ 1 7
12p BYZ I8
15p BYZ I9
12p OAS
15p 0A10
17p 0A47
13p 0A70
35p 0A79

32p 0A81
30p OA85
25p 10A90
35p 0A91
35p OA95
30p 0A200
2.3p 0A202
17p S010
22p 5019
7p 114914
7p IN916
ap IN4148

7p
7p
6p
7p
7p
6p
7p
4p
4p
6p
6p
6p

10 MILLION DIODES
Silicon or Germanium

200
1,000
5,000

State which when ordering

50p 10,000
L2.00 50,000
L7-00 100,000

L10.00
L30.00
L50.00

2,000,000 SILICON
PLANAR TRANSISTORS

TO18 P.N.P. & N.P.N. TYPES
State which when ordering

100 LI .513 10,000 L90 00
500 L6.00 50,000 L400.00

1,000 L10.00 100,000 L625.00

LINEAR INTEGRATED CIRCUIT

709/PC S.G.S.

TO -S can 8 lead. Full specification high
gain Operational Amplifier data

supplied. Lowest ever price.

QUANTITY: 1-9, 10-24, 25-99, 100-999

PRICE EACH: 37p, 34p, 30p, 25p.
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CRESCENT RAD 0

II & 40 MAYB.ROAD, LONDON Nil 6T1888 3206

EAI000 3 WATT AUDIO AMPLIFIER
An Audio Amplifier designed around the
TAA821 Linear I.C.: -
Supply Voltage .. 9-24V
Speaker Imp. 8-18 ohm
Frequency :30Hz-2.3kIlz
Overall Size tin x 3in x fin
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and diagrams with each
module. All guaranteed and a bargain at

CRESCENT CASSETTES
Beet quality LOW NOISE
Cassettes, complete in standard
storage ease. Please note our
new low price.

C60 Up
C90 Up

C120 48p

Please include OP P. k P.

IB40K05
1111 Bridge Rectifier (Texas).

Plastic encapsulated 50V
at 4A. Approx. sizejtIn llin

Our Price 80p each.

MAIL ORDER
DEPT.
No. II

HATES RD.
LONDON

N22
611.

MINI STROBE
Another Bargain from Cres-
cent. joule output, speed
variable from 2-10 Sashes
per sec. and powered front
0.0. mains 220V -250V.
Housed in its small attractive
fibreglass cage (size approx
Sin x 4in x 41:: high). Makes an ideal Strobe Unit

L2.63 for Discos. Experimental Work. Photography and
many other 114e,

+ 3p P. & P.

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

EMI LOUDSPEAKER 450
IOW 13in - Sin --- two 2.20n
tweeters and cross.0,4. All wired
and ready for use. This ever.
popular 430 in 3-8-13 ohm imp.

E325 plus 38p P. A P. each.

PRINTED CIRCUIT KIT
Everything for producing your
own Printed Circuits. 1140,
plus 10p P. A P.

En CALIBRATED KNOB
t0-10 calibrated plastic knob
with metal insert and skirt.
Fixing size 035niiii. Skirt
dM. 36inni. Our price EOp
each plus 2p P. & P.

ADD LUXURY TO YOUR CAR
MUM A MOTOR DRIVEN
CAR AERIAL
Spec.: 5 Section

Extended Length 100cm
Length under Fender 40ciii
Cable Length 120cm

Supplied coniplete with Fixing
Bracket and plus '23p
Control Switch. £5.50 P. & P.

BARGAIN 8.0.R.
Tested Thyristor.
400V, 3anip.
48p each.
5 for U.

P. & 1'.

":"Emi

I 6.50 Plus 381, P. & P.

74 Series 1,C.s.
7400 .. 15p
7401 .. 15P
7402 .. 15p
7410 .. 15p
7430 .. 15p
7441 67p
7473 .. 37p
7474 .. 37p
7490 .. 67p
Please include
5p PAP. per

HIGH QUALITY IMPORTED HEADPHONES
1,000 0 per phone 80P TTC
2,000 II per phone .. 88p G1105
Plus 10p P. & P. per pair.

BRIGHTNESS CONTROL
Full control over 300 watts of
incandescent lighting. Thyriator
light dimmer mounted on a stand-
ard switch block ready to tit Into a
MK. Box. Enjoy the pleasure of

Ihaving the precise
amount of light you
require at any time.
Our Price E2.75
plus 8p P. &P. each

TM -VOLT BATTERY
ELIMINATOR
Enables you to work
your Transistor
Radio, Amplifier or
Cassette, etc., from

the a.c. mains through this compact
Eliminator. Just by moving a
plug you Call select the voltage you
require. 6, 71 or 9 volt. This
means all your transistor power
pack applications can be handled
by this one unit. Approx. size
0iin 21in 31in. Our Price
1.2.75 plus 10p P. & P. Same
model suitably wired for the
Philips Cassette 18 plus 10p P. & P.

 o

7"x4" LOUDSPEAKER
A top quality speaker ideal
where small size is
important. Manufactured
by E.M.1, for a well known
hi -ft set maker. Size:
7in x 4in. Impedance:
13 ONO. MY: 38,000
Max. Free range: 90Hz to

l2kHz. Power handling: 5W. Unbeatable
Price: 1140. Free postage uu this item.

INTEGRATED CIRCUIT SOCKETS
0 must for the expert.
:Heider interested in
LC., 14 pin, 20p each,
16 pin, [Op each
Please include 5p P. A
P. per 3 sockets.

MINI LOUDSPEAKERS
21in 8 ohm 38p
21in 25 ohm 38p
21in 40 ohm .. 38p
Bin 9 ohm 409..
Please include 3p I'. & P. on
each L.S.

2N3OSS
Popular power transistor now at

our low price = 5O) each.
Please include 5p P. & P.

"CRESCENT" D.J. PARTY AMPLIFIER "PI00"
A completely new style 100W Amplifier
especially designed for the D.J. who expects his
equipment to look and sound really good, and
still keep a moderate price:

10-30,000Hz response.
All loudspeaker systems suitable.
Full output into 4 ohm.

All ailiC011 transistors. F.E.T. at front end. Real value at go.
plus 11. P. A P. and insurance.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Bass -Middle -Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 250V up to
000W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)
118400os 38P P. 1, F.

If you require more information please send S.A.E.

TWO

4051625:

DAILY

19" NOW
TV's

YEARS' GUARANTEE ALL MODELS

19" f2595; 23" f3595
FREE CATALOGUE

DEMONSTRATIONS FOR PERSONAL SHOPPERS

£119 5
'

I
I

33

VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

SETS IRS, 185, 1T4, 384, 314, DAF91, DF91, DL92, DL94.
Het of 4 for 6142. DAF96, DF96, DIC96, DL96. 4 or 11148.

IRS 18
IS5 .22
IT21 .18
384 .28
3V4 417
.51,41: 41
3V40 .85
31'30T 213
3240 45
6/30L3 .54
6AL3 .11
IAM6 18
flAQ5 .22
6AT6 .20
6AU6 .20
611AG .20
613E6 .21
613.16 41
611W; 42
6E14 40
61,23 48
6F25 .58
6370 .24
6K70 .12
01C86 17

45
68N70180
6V60 .28
6V6GT .28
6X4 .28
83(307' 28
10P13 48
12AT7 .17
12AU6 .20
12AU7 430
12AX7 432
1913060 .80
20F2 417
10P3 -77
20P4 .92
23L60T 19
251/40T 57
30C1 48

85 TORQUAY
ESSEX.

Post/Packing

30C13 .138
30017 .713

30C18 41
301,5 434
30FL1 131
30FL 12 .89
30FL14 48
30L1 .29
30L15 .67
30L17 .67
30P4 .57
30P10 .72
30PI9 .57
30PL I .60
30P1.13 49
SOPL 14 45
35Lfit:T 415
35W4 .25
35Z4IiT /5
807 .45
6063 62
AC/VP2 .77
11349 435
11729 432
C0H35 47
CY31 -80
DAF91 -22
DAF96 .36
DF33 as
DF91 .16
DF96 .36
DH77 -20
DK32 .38
DK9I .28
DK92 .88
DK96 .88
DL33 .40
DL92 .26
DL94 .37
DL96 .38
DY96 '24
DY87 134
DY802 48

READERS
GARDENS,

on 1
Any parcel insured

EABC80 .32
EAF42 40
E1141 .40
ER91 .10
EBC33 .40
El3C41 .54
EBC90 28
ERF80 42
E131,89 .29
ECCSI 47
ECC.82 .20
ECC83 85
ECC85 44
ECC804 44
ECF80 41
ECF82 .24
ECM:, .55
ECH42 49
ECH81 439
ECH83 .40
ECH84 .36
ECL80 40
ECLSS 41
ECL86 45
EF38 48
EF41 40
EF80 .138

EF85 /8
EF86 40
EF89 .26
EF91 .18
EF92 40
EF98 46
EFI83 .28
EFIS4 41
EH90 .85
EL33 .55
EL34 45
EL4I .54
EL84 .28
EL90 40
EL95 45
E1.500 42

valve Op, on 2
against

EM80 48
EM81 48
EM84 48
E5187 44
EY51 413
EY86 49
EZ40 -43
EZ4I .43
EZ80 .22
EZ81 .28
OZ30 44
oZ32 40
GZ34 .48
KT4I .77
KT61 .66
KT66 .78
LN319 48
1.N329 .72
LN339 48
7075 437
P61 .40
PARCH() 44
PC86 .47
PC88 .47
P096 .42
PC97 49
PC900 41
PCCE14 439
P0083 .25
PCC88 40
PC089 45
PCC189 .48
PCC803 48
PCF80 438
PCF82 41
PCF96 .45
PCF800 .58
PCF801 IA
PCF802 .410

PCF803 .131

PCF806 .58
PCF808 48
PCL82 42

RADIO
REDBRIDGE,

or more valves
damage in transit

PCL83 47
PCL84 44
PCL85 48
PCL86 .38
PCL88 -es
PCL800 .76
PENA4 .77
PEN36C .70
PFL200 .52
PL36 .49
PL81 44
PL81A .47
PL82 411
PL83 .33
PL84 40
P1.300 438
PL504 .63
PM84 .38
PX25 45
PY3', .55
PY33 .55
PY81 .25
PY82 .25
PY83 .28
PY88 48
PY800 .84
PY801 44
R19 .30
R20 .56
1'25 .64
1'26 46
U47 44
U49 48
1-50 -26
U52 41
U78 .24
0191 .58
U193 .42
U231 44
U301 48
U329 48
U801 .80
VABCSO .82

Tel. 01-550
3p per valve extra.

3p extra.

UAF42 .50
UBC41 42
UBF80 44
CBF89 .32
meet .32
UCC85 .35
UCF0Y .32
UCH42 .58
l'CH81 .32
UCL82 .32
l'CL83 .55
l'F41 .56
UF89 .30
UL4I .57
U1.44 31.00
UL84 -30
UM84 .22
UY41 .42
UY85 25
VP4B 77
W77 .43
Z77 .22
Transistors

AC107 .17
.00137 18
AD140 .37
AF113 .20
AF116 20
AF1I7 .20
AF118 .48
AF103 .17
AF107 .17
0C96 .26
0044 12
0043 .12
0071 12
0072 .12
0073 .12
0081 .12
OC8ID 42
0082 -12
0032D .12
00170 /3

ILFORD,
7441

COLOUR
LIMITED SUPPLY.

TV TUBES
GUARANTEED

A
14" L3.95; 17'L 19" L5
46.45.
Exchange Bowls care.

RECORD PLAYER
1.3-75. Designed for
autochanger. Size 17"
p.p. 550.

PRESS BUTTON
SWITCHING UNITS
4 Banks 25p, 6 Banks
o p. So

DUKE &
621/3 ROMFORD ROAD,

TV 19" £145
REGRET

REBUILT
2 YEARS

ll
95; 21"A 23

55p.

CABINETS
the modern
x 15' Or.

35p.

CO. (LONDON)
MANOR PARK,

OR 25" £185
PERSONAL CALLERS ONLY

COMPONENTS
MUST BE CLEARED

Transistor Radio Cases: 25p
each. Size 91" .61" 34'. Post 15p

Speakers: 35p. 2i" OH. Brand
new. Post 15p.

Precision Tape Motors: 61.95
2001 2501.,' 250V. Famous German manu-
facturer. Post 20p.

Transistor Gang Condensers:
20p. Miniature AM. Post free.
Modern Gang Condensers: 30p.
AM.FM or AM only 20p. Post 10p.
Transistors 15p. each. Post free.
ACI26, AC128, AF114, AFI 17,
0C45, 0071, OCEI I, 00810.
Valve ELL80 50p. Only stock in
the country.
Pots: 25p each. Post 5p. D SW
500 500 KO. D, SW 500 100 K 0 .
D SW I roes. 100 K 0 . S!SW
500 500 KO. S SW 500/1 rneg.

LTD.
E.12 Phone 01-478 6001-2-3
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"MI ILI Airr.IID
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.

IC DICE

READERS may be interested in a modification I
have made to J. D. Croft's, "IC Digital Dice"

published in the December 1971 edition of P.E.
I had also been thinking along the same lines but

decided against using an SN7492-12 counter. The
output "000" of the counter greatly increases the
amount of decoding circuitry required.

The circuit design shown in Fig. 1 uses only four
packages and requires no decoder. The counter was
built from two dual JK flip-flops (SN7473). The
gate G 1 is used to set the counter back to the "001"
state after a final count of "110".

It can be seen from the truth table that if the
lamps are connected directly to the counter outputs
A, B, C and if the lamps are arranged as in Fig. 2,
a suitable display will result. If the lamp drivers
shown in the December article are used it may be
necessary to use two to drive the four lamps LP4-
LP7. Alternatively, a higher power transistor could
be used.

The major disadvantage of the circuit is the failure
to use all packages completely: there remains a flip-
flop and a 3 -input NAND gate unused. The flip-flop
might be incorporated as a "Head or Tails" device,
or could be used to indicate a "+" or "-" sign on
the display to give a forwards or 'backwards move.
It could also be used to control a bulb lighting the
legend "Add Six" thus extending the dice throw to
twelve. The latter will not, however, indicate doubles,
for which purpose the unit must be duplicated.

No doubt readers will be able to think of other
ingenious uses for the "left-overs".

A. J. Jacobs,
Beaconsfield,

Bucks.

0
C

y.

7

DISPLAY
STATE

COUNTER
OUTPUT

LP1LP2 04 C B A

I

2

3

4
5
6

1 0

0 f

1 1

0 0
1 0
0 1

0

0
0
1

1

I

0 0

0 1

0 1

1 0
1 0
I I

1

0
I

0
1

0

Fig. 1. Circuit diagram for the modified i.c. digital dice. The
truth table is shown on the right

®LP ®LP
4 2

OLP'

®46P OL7P

®LP
5

Diagram showing
relative positions
of lamps

Fig. 2. Suggested layout for the
indicator lamps

BACK NUMBERS WANTED
Anyone who can supply the undermentioned are asked to
communicate directly with the reader.

June to August 1968
Mr. R. Henderson, 79, Glencroft Road,
Croftfoot, Glasgow, S.4.

December 1970
Mr. J. F. Glavin, North Lodge, Northlands,
Salthill, Chichester, Sussex.
April, May 1968
Mr. M. Martin, 29, Hillingdon Road,
Stretford, Manchester.

August 1968
Mr. L. H. Maul, 11, Shrublands Avenue,
Croydon, CRO 8JD.

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.

January 1965
Mr. T. Webster, 41, George Street, Great
Yarmouth, Norfolk.

June 1971
Mr. T. F. Gillies, 247, Brownlow Drive,
Rise Park, Bestwood, Nottingham.
April, May 1971
Mr. R. Barrett, The Midland Bank, Nails -
worth, Stroud, Glos.

November, December 1987
Mr. C. J. Gummer, 31 Palace Road, Tulse
Hill, London, SW2 3EA.

December 1971
Mr. C. E. H. Morgan, 53, Midland Road,
Bramhall, Cheshire.

January to April 1970 and January
1971
Mr. M. Palmer, 9, Trenance Gardens,
Greetland, Halifax, Yorks.

November 1964, July 1965, October
1988, August 1970
Mr. D. Carter, 12, Martins Lane, Bracknell,
Berks.
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ELECTRICAL DAMP COURSE

ACERTAIN degree of mystery
surrounds the electrode

methods for providing a damp-
proof course in buildings prone to
rising damp. A new British patent
originating from Rumania (BP
1 248 441) clears up some of this
mystery.

In this field there are so-called
"active" methods and "passive"
methods.

In the passive methods, elec-
trodes are fixed in the damp zone
of the wall and then connected in
groups to grounding electrodes.
Usually, pairs of electrodes made
of different metals are coupled to-
gether and then connected in
groups to the grounding elec-
trodes, the more electro-negative
metal being in the lowest row. No
external source of current is pro-
vided.

In a known active method a
continuous current is provided in
the circuit, the wall electrodes
being connected to the positive
pole and the grounding electrodes
to the negative pole.

Humidity is removed through
the electro-osmotic migration from
the capillaries of the building into
the soil where the grounding
electrodes are placed. The dis-
advantages are that corrosion of
the electrodes will take place over
the years and that little moisture is
removed directly by the air.

The Rumanian proposal is that
in the active method the positive,
as well as the negative, electrodes
should be fixed in a horizontal row
in the wall without any grounding
electrodes. The positive electrodes
are made of solid metallic bars
and the negative electrodes are
perforated metallic tubes. The
interior of each tubular electrode
is hollow and open to the air. The
positive and negative electrodes
are connected alternately as two
separate circuits at a distance
from the ground level equal to
0.86 of the distance between the
electrodes.

By the use of tubular negative
electrodes, humidity from the walls
can escape direct into the air. To
avoid corrosion the electrodes are
formed of depolarising composi-
tions appropriate to the nature of
the wires associated with them.

The theory becomes a little
clearer by reference to Fig. 1.
Solid metallic positive electrodes
and perforated metallic tube nega-
tive electrodes are fixed alter-
nately in the building wall. No

BP 1 248 441

Fig. 1

grounding electrodes are provided
and the water migrates directly
into the air with the assistance of
the electro-osmotic current which
drains it to the negative tubular
electrodes. Experiments have
shown that optimum drying is
obtained when the quoted circum-
stance is met; namely when the
height of the electrodes above
ground level is equal to 0.86 of
the distance between the elec-
trodes.

The patent gives calculations to
substantiate this and suggests
suitable depolarising compositions
for the electrodes. For instance for
copper electrodes the depolarising
mixture is 50 per cent clay powder,
20 per cent copper sulphate
powder and 30 per cent Portland
cement.

Readers interested in more of
these and other details should
refer to the patent specification.

LOUDSPEAKER DESIGN

THE diaphragm of a loud-
speaker, outlined in a new

patent (BP 1 250 640) by the
Japanese firm of Nippon Gakki
Seizo Kabushiki Kaisha, resembles
a cross between an ordinance
survey map and a ceiling tile.

It is known to use foamed
plastics, such as polystyrene, as
a loudspeaker diaphragm, but the
usual principle of suspending a
symmetrical cone or circular sheet
of the polystyrene at its periphery
has been shown to produce a non-
linear frequency response and
attempts have been made to
improve on it by using an asym-
metrical diaphragm. One shape
tried, for example, is similar to a
grand piano, with a near conical
area in the central region.

Kaisha now suggest that prob-
lems arise with asymmetrical dia-
phragms because strong reson-
ances may be produced due to
the relatively large flat portion
which is formed between the
asymmetric periphery and the
outer lines of the conical portion.

The flat portion gives reduced
flexural rigidity and this in turn
gives rise to excessive peaks and
dips in the frequency response
curve, especially in the middle and
low frequency ranges.

The suggested answer is an
asymmetrical diaphragm with an
initially truly conical trumpet
shaped central driven portion
smoothly merging into an outer
asymmetrical flat portion of uni-
form width all around the peri-
phery of the diaphragm. The
resultant diaphragm thus looks
rather like a contour model of an
asymmetric hill with a circular
peak and a flat base surround
region of uniform width. See Fig. 2.
This uniform surround and absence
of large flat lands apparently im-
proves linearity quite dramatically.

TIMELY REMINDER

Now seems a timely point to
remind readers of the points made
in the introductory Patents Review
published in the November 1971
issue-e.g. copies of all specifica-
tions are available at 25p each
from the British Patent Office in
Southampton Buildings, Chancery
Lane, London, E.C.4. (Back num-
bers of Practical Electronics are
also available there for reference.)

Readers should always, of
course. bear in mind the points
made in the November issue on
the legal aspect of the protection
which a granted patent offers its
owner against infringers.

BP 1 250 640

Fig. 2
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Would YOU pay
50 pence for a
components
catalogue?

You'll be glad you did
when you getTHIS one!

A components catalogue is so vital to any keen con-
structor that it simply does not pay to make do with less
than the best. True, the best may cost a little more ...
but it's the cheapest in the end. So invest in a Home
Radio Components Catalogue, listing over 8,000 items,
more than 1,500 of them illustrated. If you call at our
shop the catalogue is yours for just 50 pence. If you
order by post --70 pence, including postage and packing.
You also get 10 Vouchers, each worth 5 pence when used
as instructed-- so you can get the cost of the catalogue
back in any case!
Send the coupon today with your cheque or P.O. for 70p.

.Please write your Name and Address in block capitals

NAME

ADDRESS

234-240 London Road, Mitcham, Surrey CR4 3HD 01-648 8422
HOME RADIO (Components) LTD., Dept. PE.

mm 1mm mow mm mm mm mmi mn mm mm mom mm m= 4

PRACTICAL

ELECTRONICS
Specify
CCINTIL
MOD2

CASES

PRACTICAL ELECTRONICS specify CONTIL MOD -2 CASES for housing the
P.E. GEMINI STEREO TUNER, P.E. GEMINI AMPLIFIER, P.E. AURORA LIGHT
DISPLAY SYSTEM, P.E. DIGITAL CLOCK. Also available ready punched for
Sinclair Project 60, with or without active filter unit. Full kit of ha -dware
is also available, including capacitors, for use with Z30 or Z50 at E3-68.

PVC COATED
MATERIALS. PVC's
easy to clean surface is
scuff resistant.

PVC/ALUMINIUM FOR
FRONT AND BACK
PANELS. PVC/STEEL

FOR SIDES, TOP AND
BOTTOM. LOW
COST.

X Y Z loffp&p X Y Z1 off p & p

A 4.5 3 6.5 2.20 113p N 4.5 7 13 3.40 213o
B 4.5 7 6.5 2.50 28p 0 4.5 10 13 4.40 35p
C 4.5 10 6.5 3.05 2Bp P 9 3 13 3-40 lap
D 9 3 6.5 3.05 28p Q 9 7 13 4.40 35p
E 9 7 6.5 3.40 28p R 9 10 13 5.40 35p
F 9 10 6.5 4.00 28p 5 3 3 13 4-40 35p
G 3 3 6.5 3.40 28p T 3 7 13 5.40 35p
H 3 7 6.5 4.00 28p U 3 10 13 6.60 45p
I 3 10 6.5 4.40 35p V 8 3 13 5.40 35p
.1 8 3 6.5 4,00 28p W 8 7 13 6.60 45p
K 8 7 6.5 5,40 35p X 8 10 13 8.00 45p
L 8 10 6.5 6.60 45p G Woodgrain 4.00 28e
M 4-5 3 13 2.50 28p Sizes in inches

ATRON READOUT TUBES
As mentioned in the PRACTICAL ELECTRONICS

article entitled ALPHA NUMERIC DISPLAYS

I. 5V 23mA per segment AC or DC
2. Large, bright 12mm high display
3. Compatible with I.C. decoder driver 7447
4. Rugged construction, sub -miniature size, cortipact design
5. Long life expectancy (100,000 hour accelerated life test)
6. Any desired colour with filters red, green, blue, daylight,

neutral
7. Visibility curve ideally suited to the human eye
8. Bright daylight viewing from any angle up to 140'
9. Atron P.C. boards including I.C.'s available

7447 -I; II -50
74901
7475 II*"

DA -1 33
1 off
1.75

10 off
1.65

100 off
1.55

MOO off
1.40

DA-I33D Decimal 1.80 1.70 160 1.45
DA -133E +. -. I. 1.65 1.55 1.45 1.20
4 for [640 CWO including Filter Samples 4 DA -I33 or 2
DA. 133, IDA-133D I DA -133S. Filter Sections 5in , 2in-5p
each

Postage and Packing any quantity 5p

Minimum order El
WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT

NORTHWOOD, MIDDX. HA6 INN
Telephone: Northwood 24941 26732 Telex 923231 WEST HYDE N7HVVD
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HENRY'S LOFOR FIRST GRADE Br.,tr BRANDED WA"cra-rs,'IdENMO:'RITDRGAETT,,Td°'4S4TFGORCASiDRETRIPl5111Sg

BY ATES EMIHUS FAIRCHILD FERRANTI I.T.T. MULLARD NEWMARKET PHILIPS TEXAS

TRANSISTORS
A SELECTION FROM OUR LIST

AAY30 109
AAY42 lip
AAZI3 10p
AAZ15 10p
AAZ17 10,
AC107 66P
AC126 30p
AC127 Pap
AC127Z 60p
ACI28 LOP
AC176 SOP
ACI87 ISP
AC188 UP
ACY17 $0)
ACY18 UP
ACY19 UP
ACY20 SOP
ACY2I 20,
ACY22 10,
ACY39 65p
ACY40 211p

ACY41 16p
ACY44 Up
A DI40 60p
A0149 110p
ADI61 36p
A DI62 36p
AFII4 260
AF115 250
AF116 26p
A F117 20p
AF118 60p
AFI24 lop
AF125 200
ARI26 000
AR127 20P
A F139 30p
AFI80 110v
AF181 46p
APBS 50P
AF186 40p
1F239 40v
A8Y26 240
ASY27 30p
ASY28 25p
ASY29 sOp
ASZ21 650
BA100 15p
BA102 30p
BA110 260
BA115 7p
BAX13 6P
BAX16 7p
BAY31 7P
BAY38 16,
BC107 1011
BC108 10p
BC109 1011
BC109C 12,
BC113 10P
BC114 20,
BC115 2011
BC116 20P
BC116A 24P
BC117 SOP
BC118 20p
BC119 1109
BC134 20p
BC135 159
BC136 20p
BCI37 2011
BC138 POD
BC147 12,
BC148 1011
BCI49 12,
BC153 20P
BCI54 SOP
BCI67 15p
BC169 12p
BCI69C 16P
BC177 SOP
BC176 20p
BC179 200
BCI82L 10p
BCI83L 10p
BCI84L 12p
BC212L 12v
BC213L 120
BC214L 16p
BCY30 Up
BCY31 40)
BCY32 60p
BCY33 80p
BCY34 Up
BCY38 45p
BCY39

11 00
BCY40 50P
BCY70 1.60
BCY7I sop
BCY72 15p

BD115 711p
BD123 Up
/1D124 1109
BD131 76p
BD132 110)
BDY 11

2260
BDY17

11216
BDY38 UP
BDY60

£100

8E115 SOP
BEM /SOP
BFI58 16,
BFI59 UP
BFI80 UP
BF194 15P
BF195 161
Brig° 16p
019197 15,
HEX 13 $SP
BRX 29 UP
BFX30 25P
BFX84 UP
BFX85 SOP
BFX86 UP
BFX 87 UP
BFX88 20P
BEVIS 260
BRY50 20p
BEY51 LOP
14FY52 SOP
BFY63 15P
BEY90 66P
BOX 2O 160
BS X21 20p
BSY27 15
FI8T96A 12,
BSY95 111,
1315105 £226
BY100 16p
BY126 18p
B Y124 16p
BY1R2 90p
BYZIO 86p
BYZI1 110p
BYZ12 80p
BTZ13 25p
BZY7811-00
GET102 Up

ET103 Up
GET!!! SOP
GET113 250
GETII4 20p
GET115 60p
GET116 559
GET880 46p
11E1'882 30p
0EX66

1110
GM378A 65p

4T101 Up
MAT121 Up
MC724P lop
MJ420 SOp
MJ421 SOP
12.12801

11-10
5122901

1260
743 E340 11.0p
3f3 2370 SO,
M3 E371 80,
MJE520 75p
513 2521 70,
MJE2955

01.10
MJE3055

75p
MPSA06 26o
MRSA56 20p
MRSA70 15p
DTP/51106 50p
MRSU56 66p
NKT21420,
NKT216 Up
N K T403 760
NKT404 55p
015 260
0110 26,
0A47 10,
0170 109
0A79 10p
0A81 Op
0190 80
OAK 7p
0195 79
01200 7v
01202 10p

0016 SO,
0020 Up
0022 611,
0023 410p
0024 SOP
0025 40,
0C26 Up
0028 SIp
0029 90,
0036 60,
ocse foram 40p
0043 60p
0044 16p
0046 Up
0070 111,mil up
0072 SO,
0075 Up
0076 Up
0077 Up
0081 SOp
()CND SOP
0081 Z 409
0083 UP
0084 Up
00139 UP
00140 411,
00141 110,
00170 Up
00171 8410
00200 40,
00201 76P
00202 SO,
0020%! 96,
OCP71 97p
ORPI2 1111p

05960 411,
STI40 16p
ST141 10,
TIP29A 601
TIR30A 00p
TIR31A 111p
TIR32A 70,
TIR33A

1200
TIR34A

11-50
T1043 40p
TI850 1ft
TI851 10p
TI852 10p
TI860 18,
T18/11 20p
TIS62 269
V405A SOp
V R526 116p
WO1 30p
NYCHI 4119
ZTX107 15P
ZTX 108 12,
ZTX109 160
ZTX 300 110
ZTX 301 16p
ZTX 302 20p
ZTX 303 20,
ZTX 304 Up
ZTX500 15p
ZTX 501. 15p
ZT X 502 20,
ZT X 503 17p
ZTX504 40p
ZTX531 SOp
IN914 70

_IN916 .100
IR N4148 7p
1844 70
18£r21 7P
18922 8P
2(1301 25p
20302 Sflp
20303 Up
2N404 20,
2N696 15p
257697 16p
291698 80p

N706 lop
2N706A 12,
2N708 16p
2N930 20p
2N987 40p
2NI131 Up
2N1132 Up
2N1302 16,

'2NI303 lop
2N1304 2211
2N1305 2211
2NI306 ter
2911307 UP
2N1308 Up
2N1309 25p
2N1613 20p
2N2147 76p
2910180 lOp
2N2217 16p
2912218 110p
2N2218 A

UP
2N22I9 SOP
2N22196

UP
2N2220 UP
2N21221 SOP
2N222I A

Up
2N2222 SOP
2N2222A

Up
2N2369 15p
2N2369A

16p
2N2646 40,
2N2904 21),
2N2904A

26o
2912905 2.6p
29120051

25p
292906 20p
29129062

20o
2N2907 2111.

2N2907A
2.50

2912925 16p
2N2926 10p
2913011 211,
2N3053 SOp
2N3054 sop
2N3055 760
2913525

Al 00
1913014 560
2913701 10P
2N3703 10p
2N3704 12P
2N3705 109
2143707 12P
2N3708 10p
2,13714

*ZOO
2723715

*520
2913710

62U
2913771

12 00
2143772

62 05
2913773

£205
2913701

12 75
2/93019 369
2913820 Up
2N3023 60p
2913824 95p
2N3903 20p
2913906 Up
2914059 120
2914061 12y
2N4062 12P
2184289 12P
2N4290 120
2914671 116P
2775457 30p
2145458 Up
2915459 40p
40250 501,
40360 40p
40361 40p

44191343% 116Op00

40543 Up
40594 11-06
40595 11206
40636 11-10

Full gtor
list available-
send for your

free copy today!

BRAND NEW FULL SPECIFICATION TTL70 SERIES
BRANDED FAIRCHILD, I.T.T. AND TEXAS

DEVICES MAYBE MIXED TO QUALIFY FOR QUANTITY PRICING
No. Deseription 1-11 1/44 16-99 100.
7400 Quadruple 2.1nput NAND gates .. .. 10, 11Ip 14p 14p
7401 Quad 2 -Input open collector NAND gates .. 110, lop rep 14p
7402 Quad 2 -input NOR gates .. .. .. Up lop lop 14)
7408 Quad 2 -input open collector NAND gates .. 10, lop lop 14,
7404 Hexturde Inverters .. .. .. .. 10, UN lop 140
7406 Hex inverters with open collector outputs .. MN 11, lop 14,
7410 Triple 3 -input NAND gates .. lop lop 14p
7413 Dual 4 -input Schmitt trigger. 2711 25p 21,
74/10 Dual 4 -input NAND gates .. 18, 18p 14P
7430 Single 8 -input NAND gate. .. 18, lop 14,
7440 Dual 4 -input NAND buBer gates ..Up 18, lop 14,
7441 BCD -Decimal decoder/Nixie driver .. 76p 71, 7011 OOP

7442 BCD -Decimal decoder (4 -10 -line) TTL 01P .. 76p 711p 70p Up
7441 Excess 3 -Decimal decoder TTL outputs .. *1-00 96P 9OP 10,
7447 BCD -Decimal 7 seg. decoder/indicator driver £1-75 1180 11.45 £1.30
7448 HOD -Decimal? seg. decoderldriver TTL 0/P £1.75 £1.60 31.45 11.30
7460 Expand dual 2 -Input AND -OR -INVERT gates 10, 18p 16p 14p
7461 Dual2-wide 2 -input AND -OR -INVERT gates 20, loo 11p 14,
7463 Quad 2 -Input expand AND -OR -INVERT gates /Op 1119 10p 14p
7464 4-wIde 2 -input AND -OR -INVERT gates .. SO, UN 16p 14,
7400 Dual 4 -Input expanders .. .. .. 110, 13p 16, 14p
7470 Single 3-K flip-flop (gated Inputs) .. .. 80p 27r Up Up
7472 Single 3-1C flip flop (gated Input+, .. . 50, 17, 26, PEP
7471 Dual J -K flip flop . .. .. SOp 37p Up Up
7474 Dual D flip flop
7476 Quadruple Instable latch. .. .. ..

.. Iti 37,
42p It 11:

7476 Dual J -K flip-flops with Preset and Clear .. 40P fl: III; NI;7430 Gated Full Adder .. .. 80p
7481 16 -bit read/write memory .. 21.25 11-15 11-10 £1.00
74816 2 -bit binary Full Adder .. 87p 80p 700 No
7488 4 -bit binary Full Adder .. .. £110 90p 85p 80p
7484 16 -bit RAN with gated write Inputs .. 90p 85p 80p 75p
7488 Quadruple 2 -input Exclusive OR gates 95p 41p 38p 35p
7490 BCD decade counter .. .. 71, 70, Up 1110,

7491 8-blt chill register 51  00 96P 90p OOP

7492 Divide twelve counter 78, 70, 65p Op
7491 4 -bit binary counter .. . 76p 70P 116P OOP

7494 Dual entry 4 -bit shift resiMer 80, 75, 70p 561,
7496 4 -bit up -down shill register ......Up 71p 70s 46.
741141 5 -bit parallel/serial infout shift register .. 01.00 970 95p 90p
74100 El.bit bistable latch .. .. .. .. £2-50 £2-30 1200 £175
74113 Hextuple ftetRemet latches .. :. .. 11.00 96p 90p 90p
74121 Monostable multivibrators .. .. .. 60p 55p 50p 46p
74141 BCD -Decimal deoider/Nixie driver .. .. 11 - 00 06P 110p 1101

74146 BCD -Decimal decoder (I- 4-11ne) TTL CHP .. 11 -50 £1  40 £150 *1 -10
74150 16 -bit data selector/multiplexer .. .. £335 S320 £295 £2.15
76161 8 -bit data .elector/multiplexer £1.10 95p 90p 80p
74163 Dual 4 -line to 1-1Ine data selector multiplexer £1.35 11.27 £110 11.15
74164 16 -bit decoder/demultiplexer .. .. .. 12-00 01-75 SI55 11-30
74156 Dual 2 -line to 4 -line decoder/demultiplexer .. £1-55 11-47 11-35 £1-10
74166 Dual 2 -line to 4 -line decaleridlemultiplexer .. S155 £1-47 1145 £110
74190 Sync decade up -down counter, 1 -line mode .. 1115 01.85 11.75 11.80
74191 Sync 4 -bit up -down counter. 1 -line mode .. 51.95 1115 11.75 11.80
74191 Sync decade up -down counter, 2 -line mode .. £2-00 01-90 £180 £1-65
741941 Sync 4 -bit up -down counter, 2 -line mode .. 12.00 1110 £110 11-80
74194 Asynchronous presettable decade counter .. 51-00 Ill  40 11  SO Al 20
74197 Asynchronous preset table 4 -bit binary counter 11  50 11 - 40 *1 50 SI 10
Tex. 1.C. Flaialbook. l'cloplete intorutation.oit 100 typc, 409.'
Complete data on (he aGour ie 00.002 20 pages. I1ef..29, LIAIIP 11 or 16p po,/ poi&
Integrateil circuit socket, 14 on III.!.. 25p: 10 pin 0.1.1.. 309.

160
11,
12p
111,
Ipp 2N2640 Motorola
lip 439

25 + 33p
114 100 + 37.p
90p SOO + 21p
1.2P 1000 + 2Sp
11,
12,
46, 0C170 Mullard 2SP
150
713p

01-15
21.15

111p
12p
12p BYI27 Mullard 15P

25 + lip
12, 100 + 10p
10P SOO + Op
SOP 1000 + 1119

80P

trp
28p
55p
90p
60p
730
71p
33p 2N2926 G reer, 10P

116p 25 + 9p
70P 100 + Sp
66p SOO + 6p
660 1000 + Sp
SOp
SO,
039
21-50
700 25 + Op
419 100 + 79
70p SOO + 6P

£1 00 1000 + Sp
1205
70P
f 140 2N3055 Fairchild
11.05 759
11-05 25 + 113p
£1-05 100 + 30p
£1.50 SOO + 40p
£1-50 1000 + 715p
£1.55
1140
11  00
S1 00

QUANTITY
OFFERS I

FROM STOCK

A? Ill Mullard 20P
25 + 17p

100 + 13p
SOO + 17p

1000 + 10p

25 + 104.
100 + 1Sp
SOO + 13p

1000 + Ilp

0C3S Mullard SOo
25 + 4Sp

100 + 40p
SOO + 13p

1000 + 309

KI07 All Makes
109

B YZI3Mullard 25o
23 + 2.09

100 + 17p
SOO + 1Sp

1000 + 120

INTEGRATED
CIRCUITS

11904000P 66p

1C12 U1
DIFC4010P

SO

91246 SI 60
TAD100 £1 00
TADII0 £100
MC724P 11/09

7020 (T051 76p
7090 (T051 Sip
7090 (D.I.L.1 45P
723C1T06) 01 00
741C1T051 80p
MC1303P £200
MC1304P £225
81403D SI 60
741C(DIl1 769
914(T051 40p
923(T051 40p
TOSHIBA
20 watt amp. *4-47
TOSH IBA
Pre 1,111p 1111 50

PLEUET INTEGRA773)
CIRCUIT S Watt Amplifier
BL4031)
Complete with 11 -page
booklet, efreolts
and data

£1.50..
.

ZEMIN DIODES
1- 25 100 500 1000
24 4- -I- +

40Orniw
szY 88
seties

1E watt
72. merles 26p Slif UP 1711 16P

3 watt
3TZ merles '300 17, UP no sob

I() watt
11 series +Op 17, UP INP UP
All types are 5%. Wire Ended + these
9tud. In voltages 3,3-100 volt In all
mtandard values.  3-3-33 volt.

lip 10/ SP 71. SP

TRIACS
Mad with somesories

P.I. Current 1-11
Type volts
SC354 ,100 S amp. 110p

80358 200 3 ampa Up
SCUD 400 3 amps 90,
8040A 1,00 6 amps 90,
EICAOB 200 6 amps SI 06
004013 400 6 amps 11 00
00464 100 10 amps 51 Oil
804613 200 10 amps £110
SCUD 400 10 amps 1112U
BM A 100 16 amps 1116
1106013 200 15 amps 41-46
SC50D 400 15 amps 81 75
SCAOE 500 Ramp. 11 16
8C44E 600 10 amps £146
SC502 500 15 amps *150
D1AC SD2 ISP

0A202 10p
25 + Up

100 + 7p
500 + op

1000 + Sp

00211 Mullard 60o
25 + 53p

100 + SOP
500 + 43p

1000 + 40p

2N3819 Texas 35P
25 + 30p

100 + 25p
500 + 2.0p

1000 + 17p

SILICON RECTIFIERS
1 AMY MINIATURE PLASTIC WIRE ENDED
Type P.I.V. 1-49 50+ 100+ 500+1000+
I91I601 50 Op 6p 41, 4p PP
I914002 100 7p to Sp 41p 4,
1N4003 200 Op 7p Sp Op 41P
I914004 400 Op 7p Sp Sp 49
1914005 600 10p Op IN 7P OP
I144006 800 Up 10p Pp 1/11 7P
1N4007 1000 15, 12, 10P IN 1P

BRIDGE RECTIFIERS
iininture Potted Silicon In E. x 1'

Cur- Cur -
Type P.I.V. rent 1-12 Type P.I.V. rent 1-11
1002 100 2 66p 4004 400 4. 74,
2002 200 2a 116, 6004 600 4. SOP
4002 400 2a 76p 1006 100 6s 70p
600/2 600 2a OP 2006 200 04 75!
1004 100 4. 116p 4006 400 6. 111 uu
2004 200 Di 70p 8005 WO 64, 01 10

B C108 and 9
All Makes 10p
25 + UP

100 + 7p
SOO + 6p

1000 + Si.

A0I61 ADI62 35p
each

25 + 37m
100 + 211p
500 + 2.39
1000 + lip

OUR RANGE IS ALWAYS EXPANDING - Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS -10% 12+: 15% 25+: 20% 100+ -DELIVERY IS FROM STOCK

H EN RY'S
SEMI -CONDUCTOR DEPARTMENT
303 EDGWARE RD LONDON W2 TEL 01-123 1008/9

ADIO IT CALLERS 356 EDGWARE ROAD W2

MEW LIST NEW PRICES DISCOUNTS 141. spttlully ask
1971 TRANSISTOR 111°,,, 17 - , ANY ONE COMM.'S 10 includ.
LIST 1500 1b°/ 25 t TYPE  numununt Cl 00 per
SENO FOR YOUR ERE( 21:r/0 100 l

ode, it helpstoplanaheal
COPY TODAY POSIAGE 7p ALL ORDERS & 'awes postage as wsll
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A SELECTION 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.

Light guide
Sir -1 have read with interest the
article by Mr M. K. Titman on
Fibre Optics published in your
February edition. My Company is
actively engaged in the field of fibre
optics on behalf of JENAer Glas-
werk Schott & Gen., of Mainz,
Western Germany, who are one of
the major suppliers and manufac-
turers of fibre optics and are world
renowned for the range of high
quality optical glasses.

I would like to draw the author's
attention to some minor inaccura-
cies in the paragraph headed "Pre-
sent Limitations". Schott produce a
vast range of fibres, some of which
will cater for infra -red transmission
and, more especially, for ultra-
violet light transmission. In both
cases, these fibres are not currently
available from any other European
source and, indeed, the ultra -violet
light transmitting fibre optic is
unique to Schott and is not avail-
able from any other manufacturer.

With regard to the author's com-
ments on long distance communi-
cations, I would like to take this
opportunity of informing you that
Schott are actively engaged both
with the Post Office Research and
various other commercial tele-
communication companies here in
the United Kingdom on the use of
fibre optic light guides for long dis-
tance communication systems.

Existing fibres are used in air-
craft communication links, because
these light guides are not subject to
noise and other electronic inter-
ference and this makes them ideal
as signal transmission mediums
within the aircraft.

The whole point I wish to make
on this subject is really that the
distance of 6 to 10 feet mentioned
by Mr Titman in his article, would
generally seem to indicate that this
is the maximum length over which
adequate signals can be transmitted,
whereas signal lengths of 30 metres
are quite normal.

One final item I would like to
mention is the suggested use of
fibre optics for the monitoring of
vehicle lights. I wholeheartedly
agree with him on this subject and
believe that this positive signal
indication is highly desirable for
vehicles. I personally have had a

vehicle equipped and it has been
running on the road for approxi-
mately two years now and I derive a
great deal of satisfaction from being
able to check from the driver's posi-
tion that my lights are operating.
The beauty of the fibre optic sys-
tem is that it is fail-safe and will
monitor all light conditions.

I sincerely hope that you find my
comments of interest and I hope
that they help to clarify one or two
inaccuracies in the article men-
tioned.

A. Hardy,
Fibre Optics Division,

H. V. Skan Ltd.,
Solihull,

Warks.
Long distance optical communica-

tion is indeed an exciting prospect for
the future since the bandwidth using
light is very wide. Indeed this system
is the only practical arrangement for
the introduction of domestic video-
phones.

At present fibre optics are not as
acceptable as line of sight or mirrored
circular waveguide systems, but
development will reduce this gap.
Bell Laboratories and ITT/STC in the
U.S.A. are also actively working in this
field using laser projectors with solid
state photomultiplier detectors.

Present practical limitations on
distance are governed primarily by
the complexity of the projector/
detector system and the 6 to 10ft I

quoted assumed the simplest arrange-
ment. As Mr Hardy points out,
longer runs are feasible but care must
be taken over projector/detector
stability and sensitivity, or a modulated
light system adopted.

I welcome the development of
fibres for use in the infra -red and ultra-
violet spectrum and also the low loss
guides, and look forward to the wide-
spread use of fibre optic guides in the
future.-M.K.T.

Dogmatic
Sir,-With reference to the letter of
Mr (or is it Mrs?) W. G. Jones
(Abysmal Writing), published last
month, I would like to make the
following comments, partly in
defence of a periodical to which I
have subscribed since its inception,

and partly as a protest against the
dogmatic criticism of a person
entrusted with the education of
tomorrow's technocrats.

To a person of such self claimed
ability, the task of understanding
and relating in his own words the
underlying principles of Logical
Radio Control should not have
required such tremendous powers of
concentration.

A dice is essentially a passive
device and in itself "generates"
nothing.

Hands do not "see".
When the counter is stopped the

"numbers" cannot be in a random
condition. Also, a previous state-
ment made it clear that the count
was cyclic from I to 6, and there-
fore not random. The randomness
is achieved only as a function of
probability with respect to time.

It is worth noting that within
industry all explanations accom-
panying new circuitry are not
crystal clear and textbook fashion.
It is therefore almost a pre -requisite
that persons operating with the pre-
sented information must be cap-
able of salvaging the salient features
and reconstructing these into
realistic representation of the
phenomena in question.

As an educator of sixth form
students, Mr Jones might well be
better employed in preparing his
charges for such eventualities, in-
stead of composing uninteresting
letters. If, however, he is bent on
writing low-level semi -technical jot-
tings, perhaps he would be good
enough to iron out his own
ambiguities and fantasy phrases
before attacking professionals.

J. P. T. Travers,
Poole,

Dorset.

Good vet needed
Sir,-1 have just read Mr W. G.
Jones' letter regarding the standard
of wilting in PRACTICAL ELEC-
TRONICS. His general comments are,
in my opinion, quite correct even
though I would say the standard is
slightly higher than the abysmal
standard he gave it. The digital dice
explanation of Mr Jones was
definitely far easier to understand,
but even then there was no reason
given as to why it was necessary to
run the digital dice at forty-six
thousand times per second when the
limit of visual observation is fifteen
times per second even with the
bulbs illuminated, which they are
not in the digital dice.

May I therefore suggest that a
standard instructional technique is
employed as advocated by the
D.E.S. in which each subject or pro-
ject is divided into "Must Knows",
"Should Knows" and "Could
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Knows" and these are presented in
a logical sequence. Obviously the
circuit, components employed and
method of construction are all
"Must Knows" in order that the
project can be completed but the
internal functions of an integrated
circuit are only a "Could Know"
which could be omitted if, for ex-
ample, space was short.

One further point on a similar
path is that I am of the opinion
that projects that are intended for
use on a vehicle should be vetted
by some good auto electricians.

Similarly, with ignition systems
the authors appear to be quite un-
aware that the present h.t. lead is
a bit of carbon string not copper
wire and a capacitor discharge unit
will give you an awful lot of
trouble if you use the standard
type h.t. lead.

May I suggest that future pro-
jects aimed specifically at car
owners could be a Zenon tube tim-
ing light, an exhaust gas analyser,
a dwell meter and how to connect
a standard oscilloscope to a car
along with the interpretation of the
pattern. I know all these are com-
mercially available but at £1,200
per set.

I trust that you will accept these
comments as being constructive and
if only part are incorporated in
your excellent magazine I am sure
you will find an ever increasing
interest and increase in readership.

H. D. Briggs,
Telford, Salop.

Baby alarm
Sir,-I have just read with interest
the article "Child Care" in the
Gerry Brown column On The
Fringe, January 1972 issue, and
would like to say that it is about
time a device was available on the
market to help prevent the abduc-
tion of babies from their prams. To
this end my company has marketed
a product which electronically
senses a baby's weight, and sounds
an alarm bell should the baby be
removed from its pram. The com-
plete unit does not need to be per-
manently attached to the pram in
question, but remains free to be used
in a carry -cot or push -chair.

I would, however, disagree that
one needs to sense pram movement,
since statistics have shown that only
a small percentage of baby abduc-
tions actually involve the taking of
the pram, and to manufacture a
device that senses brake position is

difficult, in so much that every
pram manufacturer seems to have
his own idea on braking.

One method that can be used is to
have a small magnet attached to
one of the spokes of one wheel that
operates a reed switch during the
first revolution of the wheel.
This pulse triggers a self -latching
switch, preferably an electronic one,
because of the current drain in-
volved in relays, and the alarm is
sounded.

B. Naylor,
Bournemouth,

Hants.

Mind travelling
Sir-I read with great interest

Gerry Brown's piece on "Brainwave
Reinforcement" in the March issue
of P.E. Perhaps you could pass on
to him the message that the arrange-
ment he shows does not actually
work, for the following reasons.
Alpha rhythms (of 8-12Hz, which
are present in all normal persons)
are generated when the eyes are
closed and the subject is resting
with mind blank and no distractions.
The rhythms disappear on falling
asleep. Any attempt to visualise
mental pictures or watch a flashing
light, even with the eyes closed,
will tend to break up the Alpha
rhythm.

The system in vogue in America
operates by sound, that is to say the
subject listens to gentle white noise
or a low audio tone which is modu
lated by his own Alpha waves. The
trick is not to listen too intently, but
let the sound lull one into a state
akin to that commonly experienced
just prior to falling asleep. With a
certain amount of practice it is pos-
sible to attain a high Alpha output
and thus enforce complete relaxa-
tion. In effect the gadget tells you
when you are relaxed and when you
are not.

A possibility I have not investi-
gated with Gerry's set-up is that the
equipment actually handles Beta
waves from the front of the head
(I8-25Hz) which result from minute
motor movements of the eye during
normal vision. It could be that the
flashing light then interacts with eye
movements and causes some kind
of "way out" effect.

If Gerry wants an unusual ex-
perience though, he should try feed-
ing the output from an audio
oscillator to electrodes on his head.
The oscillator must, of course, be
battery powered otherwise he might
find he is undergoing unwanted
shock therapy! A mere 2-4V r.m.s.
at 5-20Hz is sufficient to cause pro-
nounced visual strobing in broad
daylight and a wealth of coloured
patterns when the eyes are closed.

D. Bollen,
Cornwall.

Poor bunnies!
Sir-With reference to Mr D.
Nunn's enquiry as to an electronic
ferret tracker: no doubt such a
device would be entirely feasible.
However, I would suggest that if
Mr Nunn is so intent on hunting
poor little bunnies with his nasty
little ferrets, he reads a book on
electronics and designs one him-
self.

May it take him a long while.
G. J. Rounce,

Grays,
Essex.

Collared
Sir-Reading the March Readout
as promised, I noticed Mr D.
Nunn's letter on ferret tracking.
The Heath Co. Model GD-48
metal locator would be an excellent
device for him. He could detect a
piece of iron attached to the collar
with good reliability from my
experience.

Brice Ward.
Kidsgrove,

Stoke-on-Trent.

Scorpio shake-up
Sir-May I suggest that any readers
who are building the P.E. Scorpio
car ignition might find it advisable
to tie down capacitors C6 and C7
to the board as the leads could
possibly fracture under the low
frequency conditions in a car.

G. Boyd,
Basingstoke,

Hants.

Lost components
Sir-Some time ago, the question of
availability of components was
commented on by dealers and con-
structors in your magazine.

Since that time, several well-
known firms have closed down,
merged with others, or reduced their
range of products. I have to hand,
two larger component suppliers'
catalogues and various other smaller
ones, yet not one of them lists items
which were once easily obtainable.

Tne "Electroniques" (now defunct)
10µF1 to 10mH range or r.f. chokes
and the Painton encapsulated
chokes; the temperature compensat-
ing ceramic capacitors in the NPO
(zero change), N and P types (i.e.
the popular N750) were once avail-
able for frequency stabilisation of
r.f. oscillators against temperature
drift. Where have these items gone?

Perhaps a dealer who can supply
these items would contact us.

M. J. Shepherd, BRS 25625,
72 Westerland Avenue,

Canvey Island, Essex.
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Build yourself a TRANSISTOR RADIO
NEW ! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS. MW1, MW2, LW. SWI, SW2, SW3,
TRAWLER BAND, VHF AND LOCAL STATIONS AND AIRCRAFT BAND.

Built-in lerrite rod aerial for MW/LW. Retractable, chrome plated telescopic aerial, for
peak short wave and VHF listening. Push-pull output using 800m1V transistors. car
Aerial and tape record sockets. Switched earpiece socket complete with earpiece. 10
transistors plus 3 diodes. 8' x 21' speaker. Air spaced ganged tuning condenser with
VHF section. Volume/on/off, wave change and tone controls. Attractive case in black
with silver blocking. Size Sin x iin x 4in.
Easy to follow instructions and diagrams. Parts price li-t and easy build plans 30p (FREE
with parts).

TOTAL BUILDING

COSTS

£8.50
P.P. & INS. SOp

(OVERSEAS P. & P. LI)

ROAMER

EIGHT

Mk.
NOW WITH
VARIABLE
TONE
CONTROL
7 TUNABLE WAVEBANDS: MW1, MW2, LW, SWI,
SW2, SW3 AND TRAWLER BAND. Built-in lerrite rod
aerial for MW and 1.W. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output tuning
600mW transistors. Car aerial and tape record sockets.
Selectivity switch. Switched earpiece /locket complete
with earpiece. 8 transistor. plus 3 diodes. 8' , 21'
speaker. Air spaced ganged tuning condenser.
Volume/on/off, tuning, wave change and tone controls.
Attractive case in rich chestnnt shade with gold
blocking. Size Sin x Tin x tin approx. Easy to follow
instructions and diagrams. Parts price list and easy
build plans 25p (FR EE with

TOTAL 0 P. P. & INS. 4Ip
BUILDING COSTS £6-90 (OVERSEAS

P. & P. LI)

POCKET

FIVE

3 TUNABLE WAVE-
BANDS: MW, LW,
TRAWLER BAND
WITH EXTENDED
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG. ETC. 7 stages -3 transistors and 2 diodes,
sopersensitir e ferrite rod aerial, fine tone moving coil
speaker. Attractive black and gold case. Sim 51in X
1 lin x 31in. Ea.y build plans and parts price list
lOp (FREE with parts). Earpiece with plug and

switched socket for private listening 30p extra.

P.TOTAL £2.23
P.4INS.

f.OV/ERPSEA63Sp)

21p

BUILDING COSTS

ROAMER

SEVEN

Mk. IV
7 TUNABLE
WAVEBANDS:
MM. MW2, LW,
SWI, SW2, SW3
AND TRAWLER
BAND. Extra
tired' waveband provides easier tuning of Radio
Luxembourg, etc. Built-in ferrite roil aerial for MW
and LW. Retractable 4 section 24ln chrome plated
telescopic aerial for SW. Socket for car aerial. Power-
ful posh -pull output. 7 transistors and 2 diodes.
Including micro -alloy R.F. transistors. 8' x 21.
speaker. Air spaced ganged tuning condenser.
Volume/on/off, tuning and wave change controls.
Attractive case with carrying handle. Size Sin X Tin x
4In approx. Easy to follow instructions and diagram..
Parts price lint and easy build plans 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening. 30u..

TOTAL
0 P.

(OVERSEAS
4Ip

, BUILDING COSTS £5 90
P. & P. LI)

TRANSONA et

FIVE

5 TRANSISTORS

AND 2 DIODES

&TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage -5 transistors and 2 diodes, ferrite
rod aerial, tuning condenser, volume control, fine tone
moving coil speaker. Attractive case with red
'meeker grille. Sine 61in x 41in x 1 lin. Easy build
plans and parts price list 10p (FREE with parts).
Earpiece with ping and switched socket for private
listening 30p extra.

TOTAL £2.50
P. P. & INS. 22p

BUILDING COSTS fOVikEIPISFASp)

NEW ! "EDU-KIT"
BUILD RADIOS. AMPLIFIERS, ETC.. FROM
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2
Slider Switches: 4' , 21' Speaker: Terminal Strip:
Ferrite Rod Aerial: 3 Plugs and Sockets: Battery
clips- 4 Tag Boards Balanced Armature Unit:

10 Transistors: 4 Diodes: Resie-
tore: Capacitors: Three fin
Knobs.
Unit once constructed are de-

tachable from Master Unit, enabling
them to be stored for future use.

Ideal for Schools, Educational
Authorities and all those interested in
I t ti

ALL PARTS
rai o cons MC on.

CASE AND PLANS
INCLUDING r5.5n 3Ip

U (OVERSEAS P.& P. LI)

ROAMER

SIX

6 TUNABLE
WAVEBANDS:.
MW, LW,
SWI, SW2,
TRAWLER
BAND PLUS AN EXTRA MW BMW FOR EASIER
TUNING OF LUXEMBOURG. ETC. Sensitive ferrite
rod aerial and telescopic aerial for short waves. 3In
speaker. 8 stages -6 transistors and 2 diodes including
micro -alloy R.F. transistors, etc. Attractive black
cast with red grille, dial and black knobs with
polished metal inserts. Sim Sin x 51in x 21in approx.
Easy build plans and parts price list 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening 30p extra.

TOTAL
B UILDING COSTS £3.98 i(O;iffiEAIN:.

26P

P. & P. El)

zd st

ii

TRANS

EIGHT
8 TRANSISTORS
AND 3 DIODES

8 TUNABLE
WAVEBANDS:
MW. LW,
S WI, SW2,
SW3 AND
TRAWLER
BAND. Sensitive ferrite roil aerial for MW and LW.
Telescopic aerial for short waves. 3in speaker. 8
improved type transistors plum 3 diodes. Attractive
case In black with red grille, dial and black knobs with
polished metal inserts. Slur 9In X 51in x 21in approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parte price list and easy build plans 2.5p
(FREE with parts). Earpiece with plug and switched
socket for private listening 30p extra.

TOTAL P. P. & INS. 3Ip

BUILDING COSTS £4.48 (OVERSUS
P. & P. LI)

TRADIO EXCHANGE LTD
61 HIGH STREET, BEDFORD. Tel. 0234 52367

FULL
AFTER SALES
SERVICE

* Callers side entrance Berretta Shoe Shop

* Open 10-1, 2.10-4.30 Monday -Friday, 9-12 Saturday -

I enclose £

ROAMER TEN
ROAMER EIGHT
TRANSONA FIVE
POCKET FIVE

please send items marked

O ROAMER SEVEN
O TRANS EIGHT
O ROAMER SIX
El EDU-KIT

CI

Parts price list and plans for.

Name

Address

P.E. 41-g 1=
Practical Electronics May 1972 423



The largest selection
NEW LOW PRICE TESTED S.C.R.'s

NV IA 3A 7A 10A 16A 301
TO.5 TO.66 TO.66 TO -48 TO.48

Sp Sp Sp Sp Op Op

50 0411 045 0.47 040 048 1.15
100 045 683 048 048 0.611 1.40
200 045 0.87 047 0.61 0-75' 140
400 0.43 0.47 0.67 0.75 0.98 1.75
600 653 047 0.77 697 146
800 0.68 0.70 0.90 1.20 140 4 00

SIL. RECTS. TESTED
NC' 300mA 730mA 1A 1 5A 3A 10A 30A

OP SP OP SP Op SP Op

60 0.04 045 045 047 0.14 041 0.47
100 044 046 045 0.13 0.16 623 0.75
200 045 0.09 046 0.14 0.20 044 1.00
400 0.06 0.18 0.07 0.20 0.27 0.67 1.25
600 607 0.16 0-10 623 044 045 145
800 010 617 0.18 0.25 0-37 0.55 240

1000 0.11 045 0.15 040 0.48 042 240
1200 - 0.83 - 018 657 0.75

TRIALS

VBOM 2,9 OA 10A
TO.1 TO -66 TO -88

Sp Sp Op

100 040 0.88 1.00

200 0.70 040 145
400 040 1.00 1.80

DIALS
FOR USE WITH
TRIALS
BR100 D32.. 37p each

UNIJUNCTION
UT46. Eqvt. 2N2640,
Eqvt. TI043. BEN3000
67p each, 25-99 25p
100 UP 20p.

NPN SILICON PLANAR
BC107/108, 10p each;
50-99, flp ; 100 up,
Sp each; 1,000 off,
7p each. Fully tested
and coded TO -18 case.

FREE
One 50p Pak of your
own choice free with
orders valued 24 or over.

SPECIAL OFFER
2202926 (Y) (0/. 10 for
50p. 23 for 21. 20,000
TO CLEAR.

CADMIUM CELLS
011P12 43p

ORP60, ORP61 90p each

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 211704 S.
B5Y27/28/95A. All usable
devices no open or short
circuits. ALSO AVAIL-
ABLE in PNP Sim. to
2202908, BCY70. When
ordering please state
preference NPN or PNP.

20 For
Sp

040
30 For 1.00

100 For 1.75
300 For 7.50

1000 For 13.00

PHOTO TRANS.
OCP71 Type. 48p

NI. O.P. DIODES Op
300mW 30 0.60
40PIV (Min.) 100 . 140
Sub -Min. 300 .. 5-00
Full Tested 1,000 .. 900
Ideal for Organ Builder,.

D13D1 Silicon Unilateral
switch 50p each.

A Silicon Planar, mono-
lithic integrated circuit
having thyristor elec-
trical characteristics, but
with an anode gate and 
built-in "Zener" diode
between gate and
cathode. Full data and
application circuits avail-
able on request.

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-88V. 400crV (DO -7
Case) 18p ea. 11W (Top -
Hat) 18p ca. lOW (00-10
Stud) 25p ea. All fully
tested 5% tol. and
marked. State voltage
required.

10amp POTTED BRIDGE
RECTIFIERS on heat
sink. 100 Ply. 90p each.

JUMBO
COMPONENT

PAKS
MIXED

ELECTRONIC
COMPONENTS

Exceptionally
good value

Resistors, capacitors.
pots, electrolytics and
coils plus many other
useful items. Approxi-
mately albs in weight.
Price incl. P. & P.

0140 only
Phu your eatielaetton or
money bark guarantee.

BRAND NEW TEXAS
GERM. TRANSISTORS
Code and Guaranteed
Pals .'o.
T1 26371B 0671
T2 D1374 0073
T3 D1210 008113
T4 213381T 0081
T3 26302T 0082
TO 2034413 0044
T7 2034313 0045
T8 20378 0078
T9 20399A 2/41302
TOO 26417 AF117

All 50p each oak

2N2060 NPN OIL. DUAL
TRANS. CODE 01699
TEXAS. Our price 25p
each.

120 VCB NIXIE DRIVER
TRANSISTOR. Sim.
B8X21 A C407, 2201893
FULLY TESTED AND
CODED ND120. 1-24
17p each. TO -3 N.P.N.
23 up lop each.

811. trans. suitable for
P.E. Organ. Metal TO.18
Eqvt. ZTX300 5p each.
Any Qty.

-VEIL' LINE

PLASTIC ENCAPSU-
LATED 2 AMP BRIDGE
RECTS.

Each
30V RMS Up

100V EMS 371,
400V EMS 46p

Size 15mm x 8mm

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEW BI-PAK UNTESTED

SEMICONDUCTORS
Satisfaction GUARANTEED in Every Pak, or money back.
Pak No.
UI 120 Glass sub -min. general purpose germanium diodes

1,2 60 Mixed germanium transistor. AF/RF
75 Germanium gold bonded diodes slm. 0A5, 0A47

1'4 40 Germanium transistors like 0081, AC128 040
U3 80 200mA sub -min. Oil. diodes

1'6 30 Silicon planar transistors NPN aim. BSY93A, 220706
07 16 Silicon rectifiers Top -Hat 750mA up to 1,000V 0-50

8 50 Sil. planar diodes 250mA, 0A/200/202 040
09 20 Mixed volts 1 watt Zener diodes 040

11 23 PNP silicon planar transistors TO -5 sine. 2N1132 040
U13 30 PNP-NPN sil. transistors 00200 & 28104 040
1114 150 Mined silicon and germanium diodes 0-50

U15 22 NPN Silicon planar transistors TO.3 sim. 2N897 040
U18 rectifier. stud type up to 1000 Ply 040
U17 30 Germanium PNP AF transistors TO -5 like ACT17-22 ifs
U18 8 6 -Amp silicon rectifiers BYZ13 type up to 600 PIV 040

Sp
040
0.60

040

0-50

060

U19 23 Silicon NPN translators like BC108 040
U241 12 1.6 -Amp silicon rectifiers Top -Hat up to 1,000 PIV 040
U21 30 A.F. germanium alloy transistors 20300 series & 06.,71 040
I723 30 Madt's like MAT series PNP transistors 040
U24 20 Germanium 1 -Amp rectifiers GJM up to 300 PIV 040
U25 25 300Mc/s NPN silicon transistors 220708, BSY27 040
U26 30 Fast switching silicon diodes like IN914 micromin 040

10 1 -Amp SCR's TO -5 can up to 600 PIV CRS1/25-600 1.00

20 Oil. Planar NPN trans. low noise amp 2203707 040
25 Zener diodes 400mW D07 caae mixed volts, 3-18 0.50

16 PlasticC.se 1 amp silicon rectifiers IN4000 series 060
30 Oil. PNP alloy trans. TO5 BCY26, 25302/4 0.50

25 811. planar trans. PNP TO -18 2202906 040
23 511. planar NPN trans. TO.3 BFY30/31/52 040
30 Oil. alloy trans. 130-2 PNP, 00200 28322 040
20 Fast switching sil. trans. NPN, 400Mci. 2203011
30 RF germ. PNP trans. 2N1303/3 TO5
10 Dual trans. 6 lead TO -5 2202060

25 RF germ. trans. TO -1 0045 NKT7'2
T742 10 VHF germ. PNP trans. TO1 NKT867 AF117

1.129

U31

1'32

1-33

1.34

1-35

1'36

1-37

038
U39

040
U41

0'50

040
040
040
040

U43 23 011. trans. plastic TO -18 A.F. BC1I3/114 040
1'44 '20 Sib. trans. plastic TO -5 B0115/116 0.50
1'45 7 3A SCR's To -60 u e to 600 Piv 140

Code Nos. mentioned above are given as a guide to the type of device in
the Pak. The devices themselves are normally unmarked.

NEW QUALITY TESTED PAKS
Pak Description Price

Sp
Q1 20 Red spot trans. PNP AS' 0.50
Q2 16 White spot R.F. trans. PNP 040
Q3 4 0077 type trans 040
Q4 6 Matched trans. 0044/43/81,811) 040
Q5 4 0075 transistors 040
Q8 4 0072 transistors 040
Q7 4 AC128 trans. PNP high gain 040
Q8 4 AC126 trans. PNP 050
Q9 7 0081 type trans 040
Q10 7 0071 type trans 050
Q11 2 AC127/128 comp. pairs PNP/NPN 040
Q12 3 AF116 type trans. 040
QI3 3 AF117 type trans. 0-50
Q14 3 00171 H.F. type trans. 040
Q15 5 2202926 sil. epoxy trans. 040
Q16 2 GET880 low noise germ. trans. . 0.60
Q17 3 NPN 1 ST141 & 2 ST140 0.50
Q18 4 Madt's 2 MAT 100 & 2 MAT 120 040
Q19 3 Madt's 2 MAT 101 & 1 MAT 121 040
Q20 4 0C44 germ. trans. A.F. 0-50
Q21 3 ACI27 NPN germ. trans. 040
Q22 20 NKT trans. A.F. R.F. coded 040
Q23 10 OA202 ail. diodes sub -min 0.60
Q24 8 0A81 diodes 0.50
Q23 6 IN914 sil. diodes 75PIN 76mA 040
Q26 8 0A93 germ. diodes sub -min. 1569 040
Q27 2 10A 800PIV sil. recta. Ifil45R 040
Q28 '2 Oil. power recta. BYZ13 040
Q29 4 Oil. trans. 2 x 220696, 1 x 220097,

1 X 220698 040
Q30 7 Oil. switch trans. 2N706 NPN . . 0-50
Q31 6 Sib. switch trans. 220708 NPN .. 0-50
Q32 3 PNP ail. trans. 2 x 2201131,

1 X 2201132 040
Q33 3 811. NPN trans. 2201711 0.60
Q347 811 NPN trans. 9142369, 500MHZ 0-50
Q33 3 811. PNP TO -5 2 x 2202904 &

1 X 252903 650
Q36 7 253646 TO -18 plastic 30014112

NPN 040
Q37 3 253033 NPN ail. trans. 040
Q38 7 PNP trans. 4 x2N3703, 3 x 2N3702 040
Q39 7 NPN trans. 4 x 2N3704, 3 X 2N3705 0.50
Q40 7 NPN amp. 4 x2N3707, 3 x 31:73708. 040
Q41 3 Plastic NPN TO -18 2N3904 040
Q42 6 NPN trans. 255172 0.50
Q43 7 BC107 NPN trans. 0.50
Q44 7 NPN trans. 4 x 110108, 3 x 130109 040
Q45 3 BC113 NPN TO -18 trans. 040
Q46 3 BC115 NPN TO -3 trans. 040
Q47 6 NPN high gain 3 x130167, 3 x 11(168 040
Q48 4 BCY70 NPN trans. TO.18 0.50
Q49 4 NPN trans. 2x BFY51, 2x BFV52 0.60
Q50 7 BSY28 NPN switch TO18 050
Q31 7 1316Y93A NPN trans. 300MH2 040
Q32 8 BY100 type sil. rect. 1.00
Q53 23 WI. & germ. trans. mixed all

marked new 1.50

PRINTED CIRCUITS -EX -COMPUTER
Packed with semiconductors and components,
10 boards give &guaranteed 30 trans and 30 diodes.
Our price 10 boards, 50p. Plus 10p P. & P.
100 Boards U. P. & P. 30p.

POWER TRANSISTOR BONANZA!
GENERAL PURPOSE GERM. PNP

Coded 01'100. BRAND NEW TO -3 CASE. POSS.
REPLACE.: 0023 28 29 30 33 36. NKT 401-403-404
403-406-430-431-432-453. T03027-3028, 2N230A,
2N438A-437A-458A, 2N211 A & B. 20220-222, ETC.
90BCI 80V VCEO 30V IC 10A PT. 30 WATTS Hfe
30-170.
l'RICE 1-24 23-99 100 up

43p each 40p each Sep each

SILICON High Voltage 250V NPN
TO -3 case. G.P. Switching & Amplifier 1N3055
Applications. Brand new Coded R 2400
%I:BO 230/VCEO 100/IC 6A/30 Watts.
HEE type 20/fT 5MHZ. 115 WATT OIL
OUR PRICE EACH: POWER NPN

1-24 23-99 100 up
500 45p 40p 50p EACH

EX -STOCK TYPE EACH AS PRICED
0(220 50p 0028 40p AD149 48p 1311131 70p BD139 760
00"2) 30p 0029 40p AL102 85p BD132 80p BD140 SSP
0023 Up 0033 33p AL103 Up 111/133 70p 131)153 759
0024 46p 0036 40p BD121 00p 1313136 80p B0105 28
00^2586p ADI4040p BD123 769 1313137 70p 2N3034 45a
1)056 25p AD14240p 131)124 70p BD138 80p

ADIS!

AD162 NPN

14/P COMP
GERM TRANS.
OUR LOWEST PRICE
OF 55p PER PAIR

SILICON 50 WATTS
MATCHED NPN,PFP
RIP 19 NPN TO -3
Plastic.
BIP 20 PNP. Brand
new.
VCI30 100/VCEO
IC 10A. HFE type
100/ft 3mHZ.
OUR PRICE PER
PAIR:

1-24 .25-99 100
pre. pre. pre.
60p 55p 50p

RTL MICROLOGIC CIRCUITS

Price each
Epoxy TO -5 case 1-24 23-99 100 up
uL900 Buffer 869 UP 679
uL914 Dual 21/p

gate Up Up 27p
uL923 J -K 50p 47p 4511

Data and Circuits Booklet for 1.C's
Price 7p.

DUAL IN -LINE SOCKETS
14 and 16 Lead Sockets for use with DUAL -
IN -LINE 1.0's.
TWO Ranges PROFESSIONAL and NEW
LOW COST.
Prof. type No. 1-24 25-99 100 up
TS014 pin type 30p 27p 259
T8016 3511 UP 809
Low Cost No.
BPS14 16p 18p lip
BPS16 Illy 14p I29

SILICON PHOTO TRANSISTOR.
TO -18 Lens tool. NPN Sim. to
BP X 23 and P21. BRAND
NEW. Full data available. Fully
guaranteed.

Qt 1-24 23-99 100 up
Price each 45p 40p 25p

FET'S
21338 19 35p 2N O458 50p
2773020 50p 2554)9 40p
053821 35p 11FV,'10 40p
2N:3823 .. 30p m PF10.) 40P

NEW EDITION
TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for Europe.,
American and Japanese Traneis-
tors. Exclusive to BI-PAK 90p
each. Red Cover Edition.

A LARGE RANGE OF TECH-
NICAL AND DATA BOOKS
ARE NOW AVAILABLE EX -
STOCK. SEND FOR FREE
LIST.

OUR STOCKS of individual devices
are now too numerous to mention in
this Advertisement. Send S.A.E.
for our listing of over 1,000 Semi-
conductor'. All available Er -Stack
at very competitive prices.
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the lowest rices!
74 Series T.T.L. I.C's
DOWN AGAIN IN PRICE

Check our 74 Series List before you by ally IA"x. Our prices are
the lowest possible. All devices ex -stuck. Full spec. guaranteed.

111 -PAZ
Order No.

Price aad qty. prima
1-24 23-99 100 up
xp Lpep

NI-PAH
Order No.

Price and qty. price.
I 24 23-99 100 up
op Op Op

BP00=0N7400 0.15 0.14 0.12 B986=87i74116 0.32 0.30 0-28
B901=8/47401 0.15 0.14 0-12 BP90=8N7490 047 0.64 0.58
11902=8137402 0.15 0.14 0-12 B991=80174914N 0.87 0.84 0.78
8903 = 6N7403 0.15 0.14 0.12 B992 = 0N7492 047 0.64 0.58
8904 = ISN7404 e16 0-14 e12 11993=0N7493 047 0.134 0.68
B903 =8N7403 0-15 0.14 0.12 11994=8N7494 0.77 0.74 048
BP07=8N7407 0.18 0.17 0.16 B993=8N7493 0.77 0.74 048
B900=0N7408 0.18 0.17 046 B996=8017496 0.77 0,74 0.88
8909=8147409 0-18 0.17 0-16 B9100=00174100 1.75 145 1.55
13910=8137410 0.16 0.14 0-12 BP104=8N74104 0.97 0.94 018
13913=8017413 0.29 040 0-24 B9103=130174103 0.97 0.94 0.88
0916=0N7416 0.43 0.40 048 B9107=140174107 0.40 0.38 0.86
13917=0017417 0-43 0.40 048 B9110=80174110 045 0.63 040
13920=8017420 0-15 0.14 042 B9111=8N74111 1.25 1.15 1.00
11930=8147430 0.15 044 042 B9118=01374118 1.00 0.95 040
11940=8N7440 0-15 044 042 B9119=8N74119 135 1.25 1.10
0941=8017441 0.137 0.64 048 B9121=80174121 0437 044 0.58
11942=8017442 0-67 0-64 0-58 BP141 -8N74141 0.67 0.64 0.58
13113=21N7443 1.66 1.85 1.75 B9143=0N74143 1.50 1.40 1.30
8944=9N7444 1.05 1.86 1.75 B9130=0N74130 1.80 1.70 1.80
0943=9N7443 1.96 145 1.75 139131=13N74131 1.00 0415 040
0946=8/47446 0.97 0.94 0-88 89133=40174133 140 140 045
0947=0/47447 0.07 0-94 0.88 09134=01374134 140 1.70 1.60
B0'49=13017448 0.07 0-94 0.88 13P133 -8N74133 140 1410 1.20
13930 =8077430 0-15 0.14 0.12 119136=80174136 1.40 1.30 140
B931=13017431 0-15 0.14 0.12 BPI60=8N74160 1.80 1.70 1.60
11953=8117453 0-16 0-14 0.12 BP1111-80174161 1.80 1.70 1.60
13934 = SN7454 0.15 0.14 0.12 09164=50174164 240 1.90 1.80
B960=0N7460 0.15 0-14 042 B9165=80174163 2.00 140 1.80
BP70=8N7470 e23 0-26 0.24 B9181=80174181 2.75 2.60 240
13972 = SN7472 e210 0.26 0.24 /39182=81N74182 0-97 0-94 048
13973=8N7473 0-37 0.85 042 119190=8N74190 840 3.25 340
11974=0N7474 0.87 0.86 0-82 89191=40174191 340 3.25 300
13973=8N7473 0.47 0.45 0.42 139193=9N74192 2.10 1.95 1.75
0976=8N7476 e43 0.40 0-88 B9193=130174193 2.10 1415 1.75
BP80=14017480 0-67 0-64 0-68 BP12.5=8N7419.) 1.10 1.06 0-95
BP81 =8/417481 0.97 0.94 0-83

BP 196 = FIN74196
BP197 =8N74197

1-60
1-80

1-70
1.70

1-60
1.6013982=8017482 0.97 0-94 0.88 139198=8N74198 5-50 540 4.00

8983=0147483 1.10 1.06 0.95 119199=8N74199 5.50 5-00 4.00

PRICE -MIX. Devices may be mixed to qualify for quantity prices.
PRICES for quantities In excess of 300 pieces Hiked, OD application.

Owing to the ever increasing range of TTL 74 Series, plea, check with or for sopplic
of any devices not listed above. as it is probably 11,01: ill stock. W Alt fl 3442.

LINEAR I.C's FULL SPEC.
Price

ROCK
LOGIC

Type

BOTTOM PRICES
DTL 930 Series I.C's

PriceType No. I 24 23-99 100 up No. I 24 93-99 100 up
BP 201C SL20IC 88p 5311 46p 119930 12p lip 10p
BP 7010-81.701C
BP 702C- 01.702C

639
63p

50p
50p

45p
45p

139932
B9933
119933

18p
lap
13p

129
12p
12p

lip
119lip

BP 702 72702 53p 45p 40p 139936 13p 12p lip
BP 709-72709 539 45p 40p 139944 1811 12p lip
BP 7099 - µA7091' 539 45p 40p

09943
139946

26p
129

249
lip

22p
10p

BP 710 72710 53p 45p 40p 119948 25P 24e 22e
89711 9oA711 58p 50p 45p 09931 65p 60p 550
BP 741 72741 75p 609 50p 119962

1399093
12p
40p

lip
38p

10p
35pµA 703C µA703C 43p 369 279 1199094 40p 389 339

TAA 263 70p 609 55p I3 P9097 40p 389 859
TAA 293 909 75p 70p 099099 40D 38p 859

Devices may be Mixed to qualify for 'plan-TAA 330 1709 158p 1509 t ily . price. Larger quantity prices
3.c.S. E.% 1000 22.63. nupliral ion_ DTI. 9:01 Series. only.

NUMERICAL INDICATOR TUBES
MODEL

Anode voltage (Vdcl

Ca- thode current 011.4)

Numeral height 1111111)

Tube height (nun)

Tube diameter (nun)

I.C. driver rec. BP41 or 13941 or 13947
141 141

Price each 21.70 11.55

170 min

1:R116

173 loin

3015E

310111

2.3 14 All indicators
0.9 + Decimal

lfi 13 9 point: All side
viewing: Full

47 32 22 data for all
types available

19 . 13 12 wide on request.

11.11T1-,

STOP PRESS ! NOW OPEN
BI-PAK'S NEW COMPONENT SHOP

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

18 BALDOCK ST. (A10) WARE, HERTS. Tel. 61593
OPEN 9.15-6 TUES. to SATS. FRIDAYS UNTIL 5 p.M.

BI-PAK DO IT AGAIN!

50W pk 25W (RMS)

oly, DISTORTION!

HI-FI AUDIO AMPLIFIER

THE AL50
* I-r,-iococv it,poopo 13Hz to

100,000--I.10.
* Load --3, 4, 8 or 16 ohms.
* Distortion --better than 0.1. at

HER,

* Signal to noise ratio 80411.

ONLY

£3.25p each
* Supply voltage 10-33 voIle.
* Overall size 63ntnt X 105nun x

Tailor made to the short stringent specifications urns top quality components and
incorporating the latest solid state circuitry and ALSO was conceived to Oil the need
for all your Al'. amplification needs. FULLY 111311.2-TESTED--017ARANTZED.

STABILISED POWER MODULE
.4980 is especially designed to power 2 of the .4L30 Amplifiers, up to 13 wall tr.m.s.)
per channel, simultaneously. This module embodies the latest components and
circuit techniques incorporating complete short eircint protection. With the addition
of the Mains Transformer MT80, the unit will provide outputs of up to 1,5 amps at
33 volt, Size: 03mm x 103rnm X 30nini.

These units enable you to build Audio Systems of the highest quality at a hitherto
unobtainable price. Also ideal for many other applications including: -Disco
Systems, Public Address, Intercom Colts, etc. Handbook available, 10p.

STABILISED POWER MODULE SPM8O 12.95
TRANSFORMER BMT8O £195 p. & p. 25p

SPECIAL COMPLETE SET COMPRISING
2 ALSO's, 1 SPM8O & 1 BMT8O. ONLY Ell FREE P. & P.

DTL AND TTL INTEGRATED CIRCUITS
Manufacturers' "Fall outs"- out of spec. devices including functional units and
part function but clamed as out of spec. from the manufacturers' very rigid specifica-
tions. Ideal for learning about I.C's and experimeatal work.
Pak No. Pak No.
111C930 = 12 x µA 930 . 50p 1710948 = I,' x µA 1140.. .. 809
1'IC932 = 12 x pA 932 . 509 1.'IC931 = 3 x µA 931....809
.1C933 = 12 x µA 933 .. 50, l'IC961 = 12 x µA 961.. .. 50p
-IC933 = 12 x µA 933

. 50p 11109093 = 3 x pA 9093 .. 50p
10'936 = 12 x µA 936 . . 50p CIC9024 = 3 x µA 9094 .. 50p
10944 = 12 x µA 944 60p 1'IC9007 = 3 X µA 9097 .. 80p

i"IC943 = A x µA 943 . 60p 17109099 = 3 X µA 9099
1'11'946 = 12 x µA 946 .. . 50p l'ICX9 25 Assorted 930 Series .. WOO
Pak.. cannot be split but 25 Assorted Pieces (our mixt In available as PAK UICX9.
Data Booklet available fur t In- 09930 Series, PRICE 18p.
'1C00 = 12 x 7409N 50p 1C46 = 3 x 7446N 50p U1C81 = 3 x 7413113 509

= 12 x 7401N 50p 1047 = 3 x 7447N 509 (71(792 = 3 x 7482N Hp
'1CO2 = 12 X 7402N 50p IC48 = 3 x 7448N 50p =171C/43 3 x 7483N 50p
'1CO3 = 12 x 730313 60p 1C30 = 12 x 743013 50p 131036 = 3 x 7486N 509
,11104 = 12 x 7404N 50p 1(1.31 = 12 x 7431N 50p 171090 3 x 7490N 609
'IC03 = 12 x 7405N 50p 0.133 = 12 x 7433N 50p 111C91 3 a 7491N HP
"ICIO = 12 x 7410N 50p 1034 = 12 x 7434N liCtp VIC92 3 x 7492N 60p
*IC13 = 8 x 7413N 50p 'IC60 = 12 x 7460N 50p CIC93 3 x 7499N 689
'IC29 = 12 x 7420N 50p IC70 = 8 x .4700. 509 U IC94 5 x 7494N 50p
10'40 = 12 x 7440N 50p IC72 = 9 x 7472N 50p UIC93 3 x 7493N ft
"1041 = 3 x 7441AN5Op 1C73 = 8 x 7473N 509 C4C96 x 7496N 500
"1C42 = 3 X 7442N 50p IC74 = 8 X 7474N 509 V2C121 3 X 7412101609
11'43 = 3 x 7443N 50p  IC75 = 8 X 747.5N 50p LICX1 23 x Amt.'d

'1C44 = 3 X 7444N 50p '1C76 = 8 x 7476N 50p 74'881.50
1043 = 3 x 7445N 509 'ICSO = 5 x 7480N 50p

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

P.O. BOX 6, WARE  HERTS
Postage and packing add 7p. Overseas add extra for airmail.

Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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We'll give you the chance you
didn't take at school.

TOURIST
MARK 3

CAR RADIO
ALL TRANSISTOR
Beautifully designed to blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at I MHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7in 2in 4}in
deep. SET OF PARTS
Circuit diagram I3P, free withparts Speaker, baffle and fixing kit
L1.25 Ius P.& P. 25p

.C630 Plus P. & P.
50p

Speaker postage free when
ordered with parts

DUETTO MK. II I.C.
STEREO AMPLIFIER
Sophisticated styling combined
with up-to-date electronics
means Hi-Fi. This is what the
Duetto Mk. offers at arealist price. Mallard built stereo pre-amplifierltone control module and the

highly efficient I.C. monolithic power chips ensure: reliability, very low distcotion
at all power levels, correct operation in all ambient temperatures, full power over
the audio spectrum, etc.

Inputs:

Outputs:

Controls:

P.U. I 50mV 2.2 Meg. (for car. cartridge).
Auxiliary 100mV.,, I Meg. (for radio, tape, etc.)

5 watts rms per channel into 8- ISO speakers.
Switched stereo headphone socket with power correction.

Mono/stereo switch, selector switch, treble, bass, volume,
balance and on 'off switch. Neon indicator.

Tone Controls: Treble , 14dB 15kHz.
Bass 14dB ,/ 60 Hz.

Power Bandwidth: 2db 20Hz - 25kHz.

£10.50 plus P. & P. 60p

'0 level standard in Maths, and
Science or English, or a good C.S.E. in
selected subjects could get you a great
career in today's Navy. We'll train you to
be one of our top technicians, working on
space-age equipment and earning over
£2,000 a year. If you're 154-21 send for
our free book.
I -APPRENTICESHIPS

Name

Address

Date of birth
(Enquiries from U.K'. residents only)

Royal Naval C Service
( 877QN2), Old Admiralty Bldg.,
Whitehall, London, SWiA 2BE.
Please send me, without obligation,
your free booklet, "Royal Navy
Technician Apprenticeships".

ROYAL NAVY

RELIANT MK. IV
The Reliant Mk.IV provides a
high standard of sound re-
production. with full mixing
facilities. Its versatility makes
it suitable for: Discotheque,

P.A., Home Entertainment Applications. etc.
* Five Electronically Mixed Inputs * Mixer employing F.E.T. (Field Effect
* Three Individual Mixing Controls Transistor)
* Separate bass and treble controls * Solid State Circuitry

common to all five inputs * Attractive Styling
I. Crystal Mic. or Guitar 9mV. 2. Moving coil Mit. or Guitar BmV. Inputs
3, 4 and 5 are suitable for a wide range of medium output equipment (Gram,
Tuner, Monitor, Organ, etc.). All 25OrnV sensitivity.
CONTROLS: 3 Volume controls. Bass control range

13dB 60 Hz. Treble control range = 12dB
15KHz. Separate ON/OFF Switch. Neon Indicator.
POWER OUTPUT: 12 Watts R.M.S. into 3 to
4 ohms speaker.
SIGNAL/NOISE: Better than -60dB on inputs 3.4
and S and -50dB 'in I and 2.
SUPPLY: 220 to 250V A.C. Mains.
SIZE: 12Un 6in 3in.

PRICE

29.50
Plus P. & P. 60p

CONTINENTAL
4 -TRACK, 3 -SPEED
TAPE DECK
with high impedance heads
R.C. 74 tape deck. Three speeds -7f,
3* and I i.p.s. 4 -track record/playback
head. Plus 4 -track erase head. Positive
pressure pad system. Takes any tape
spool up to and including 7in. The R.C. 74
is driven by a powerful 200/250V 50 -cycle
a.c. motor. A heavy, accurately balanced
flywheel brings wow and flutter levels down to approx. 0-3% total
7* i.p.s. Fast rewind in both directions.
Controls couldn't be simpler! Just five push buttons that interlock to cut out
accidental tape damage. Efficient servo -action type braking. Easy drop -in
tape loading.
The R.C. 74 comes with an attractive moulded deck cover, which has positions
for tone and volume controls. The unit is built into a rigid die-cast frame, and
overall site of the whole unit is 124 I Ig bin. Every single deck fully tested
before dispatch. Spools noc supplied. CIL Plus 75p P. & P.

See opposite page for addresses

at 31 - and
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TRANSFORMERS
MAINS ISOLATING SERIES

Primary 200.150 Volts Secondary 240 Volts Centre
Tapped (120V) and Earth Shielded

ALSO AVAILABLE WITH 115/110V SEC. WINDING
P&P

L p
1.61 30
2.39 36
242 52
+39 52
5.80 67
7.77 82

11.20
20.63
34.10

Ref. VA Weight Size cm.
No. (Watts) lb oz

07 20 I I I 7.0 x 6.0 x 6.5
100 60 3 8 8.9 x 8.0 x 7.7
61 100 5 12 10.2 x 8.9 x 8.3
30 200 9 8 12.0 x 10.3 x 10.0
62 250 12 4 9-5x 12.7x 11.4
55 350 15 0 14.0 x 10.8 x 12.4
63 500 27 0 17.1 x 11.4 > 15.9
92 1000 40 0 17.0 x 17.1 . 21.6

128 2000 63 0 24.1 x 21.6 15.2

AUTO SERIES (NOT ISOLATED)
Ref. VA Weight Size cm. Auto Taps P & P
No. (Watts) lb oz L p

113 20 I I 7.3 >. 4-3 x 4.4 0-115-210-240 0415 22
64 75 1 14 7.0 x 6.4 x 6.0 0-115-210-240 146 30

4 150 3 0 8.9 x 6.4 x 7.6 0-115-200-220-240 2.00 36
66 300 6 0 0-2 x 10.2 x 9.5 3.89 52
67 500 12 8 4-0 x 10.2 x 11.4 5.78 67
84 1000 16 0 1.4 x 14.0 x 14.0 10.49 82
93 1500 28 9 3.5 x 14.9 x 16.5 15.20
95 2000 40 0 7.8 r. 164 x21.6 19.84
73 3000 45 8 7.4 x 18.1 x 21.3 26.99

TOTALLY ENCLOSED I 15V AUTO TRANSFORMERS
I I5V 500 Watt totally enclosed auto transformer, complete with
mains lead and two 115V outlet sockets, 4747. P & P 67p.
Also available a 20 Watt version. 1147. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 100.250 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps. Weight Size cm. Secondary Windings P & P
No. l2V 24V lb oz
III 0.5 0.25 12 7.6 x 5-7 44 0-12V at 0-25A x 2 0415 22
213 1.0 0.5 I 0 8.3 x 5.1 x 5.1 0.12V at 0.5A x 2 1.01 22

71 2 I I 0 7.0x 6-4x 5.7 0-I2V at IA x2 1.33 22
18 4 2 2 4 8.3 x 7.0 x 7.0 0-12V at 2A x 2 1.86 36
70 6 3 3 12 10-2 x 7.6 x 8.6 0-12V at 3A x 2 2.14 42

108 8 4 5 4 10.0x 8-3x 8.2 0-12V at 4A x2 2411 52
72 10 5 6 3 7-9 x 10.8 x 10-2 0-I2V at 5A x 2 2.94 52
17 16 8 7 8 12-1 x 9.5 x 10-2 0.11V at 8A x 2 4.54 52

115 20 10 11 13 12.1 x 11.4 x10-2 0-I2V at 10A x2 5.78 67
187 30 15 16 12 13.3 x 12.1 x 12.1 0-12V at 15A x2 10.67 82
226 60 30 34 0 17.0 x 14.5 x 124 0-12V at 30A x 2 19.61

Ref. Amps. Weight
No. lb oz
112 0.5 I 4
79 1.0 2 0

3 2-0 3
20 3.0 4

2
6

21 4.0 6 0
51 5.0 6 8

117 6.0 7 8
88 8.0 10 0
89 10.0 12 2

Ref.
No.

02
03
04
05
06
07
18
19

Amps. Weight
lb oz

0-5 I II
I.0 2 10
2.0 5 0
3.0 6 0
4.0 9 4
6.0 12 4
8.0 18 9

10.0 19 12

Ref. Amps. Weight
No. lb oz

24 0.5 2 4
26 1-0 3 0
27 2.0 5 6
25 3.0 8 8
23 +0 10 6
20 6-0 1 12
22 10-0 236 2

3.66 52
21 x 10.0x 10.2 4.36 52
+0 x11.7 x 10.0 ., 5.64 67
4.0 x 10.2 x 11.4 ,, 7.14 67

50 VOLT RANGE
Size cm. Secondary Taps P & P

L p
TO x 7.0 x 5.7 0-19-25-33-40.50V 1.33 30
8.3x 7.3x TO 1.94 36
02x 8.9 x 8.6 2.69 42
0-2 x 10-2 x 8.3 ,, 345 52
2.1 x11.4 x102 4.63 52
2-1 x 11.1 x 13.3 7.14 67
3.3 x 13.3 x 12.1 9.32 97
6.5 x 11.4 x 15.9 1148 97

60 VOLT RANG E
Size cm. Secondary Taps P & P

L p
8.3 x 9.5 x 6.7 0-24-30-40-48-60V 1.35 36
8.9 x 7.6 x 7.6 ,, 1.811 36

10.2 x 09 x 8.6 .. .. 2.94 42
11.9 x 9.5 x 10.0 4.48 52
11.4 x 9.5 x 11.4 5.78 67
13.3 x 12.1 x12.1 - 8.37 82
16.5 x 12.7 x 16.5 1345

30 VOLT RANGE
Size cm. Secondary Tops P & P

L p

13.3 x 3 7 x 4.9 0.12-15-20.24-30V 1.01 22
7.0 x 6.4 x 641 145 36
8.9 x 7.0 x 7.6 . . 2.01 36
02 x 8.9 x 8.6 ., ,. 2.4$ 42
0.2 x 10.0 x 8.6
2.1 x 10 0 x 8.6

LEAD ACID BATTERY CHARGER TYPES
Ref. Amps. Weight Size cm. P & P
No. lb oz L p

45 1.5 I 9 7.0 x 6.0 x 6.0 1.34 30
5 4.0 3 II 10-2 x 7.0 x 8.3 Please note, these 2-03 42

86 6.0 5 12 10.2 x 8.9 x 8-3 units do not in- 34/7 52
146 134 6 4 8.9.x 10-2 x 10-2 dude rectifiers 3.49 52
SO 12.5 II 14 13.3 x 10-8 x 12.1 5.20 67

All ratings are continuou . Standard construction: open with solder
tags and wax impregnation. Enclosed styles to order.

TRANS STORS FULL SPEC.
!ICI 07/ I 013/109 9-0p each 2N 305566p each AD 161/162 60p pair
25+ 7.5p with mica and with mica and

bushes bushes
100+ 6.5p 25 + 55p 25 + 55p
Minimum order 10 100+ 45p 100+ 50p
pieces this range.

AVOMETERS  MAINS KEYNECTOR
ELECTROSIL RESISTORS

*Carriage via BR8

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH TeI:O1-229 6681/2
NEAREST TUBE STATIONS BAYSWATER, OUEENSVVAY

RST
VALVE MAIL ORDER CO.

BLACKWOOD HALL
I6a WELLFIELD ROAD, LONDON SW I6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage I p per transistor, over ten post free

15121 0-17
1/423 0.20
11485 488
1N253 040
1N2513 040
114645 046
1N725A 040
1N914 047
1N4007 040
18021 040
18113 016
18180 418
18191 418
18202 043
20240 147
20801 0.20
20302 042
20800 040
20371 0.22
20381 0.25
20414 0.80
20417 0.22
2N2I4 048
214247 0.26
214250 0.50
2N404 0.20
214697 0.16
2N698 040
2/4706 010
2N706A 0.19
2N708 0.15
2N709 0.68
2N7Il 0-87
IN9137 0.53
2N1090 0-80
3N1091 043
2N11131 046
2N1132 046
2N1902 018
2N1903 418
2511304 042
2511305 0-22
2N1908 046
2511307 046
2N1308 0.25
2/41809 0.26
2N1420 098
2141507 0213
2/41526 0.88
3311909 2.25
2N2147 0-75
2N2148 0.60
012160 0.60
2N2218 020
2N22I9 020
3142287 1.08
2N2297 0.20
2N2369A 0-15
2N2444 1.99
2N2613 088
3/42646 0-45
2N2712 0.26
2N3784 0.50
2N2846 0.75
2143848 0.42
2N2904 0.20
2N2904A 0.25
2N2906 0.20
2N2907 023
2N2924 0-28
2N2925 0-15
2N2926 0.10
2N3054 060

3143702
2N3705
3143706
2N3707
2N3709
2N3710
2N3711
3N3819
2373820
3103823
2145027
3/45088
28005
28178
28801
28304
28501
28703
AA129
AAZ12
AAZ13
AC107

0.10
0.10
0.23
0.12
0.10
0.10
0.10
0.85
060
0.75
0-53
088
1.00
0.40
0.50
0-75
047
0.62
040
040
0.12
047

ACI26
AC127
AC128
ACI87
AC188
ACYI7
ACY18
ACY19
ACY20
ACY21
ACY22
ACY27
ACY28
ACY39
ACY40
ACY41
ACY44
AD140
AD149
AD161
AD162
AF106
AF114
AF115
AF116
AF117
AF118
AF119
AF124
AF125
AF126
AFI27
AFI39
AF178
AF179
AFI80
AFI81
AF186
AFY19
AFZ11
AFZ12
Al3Y26
A8Y27
ABY28
ABY29
A8Y36
ABY50
AfiY51
A13Y53
A8Y55
A81/62
ABY86
A8Z21
A8223
AITY10
AU101
BC107
BC108
BC109
BC113
BC115
BC116
BC116A
BCII8
BC121
BCI22
BC125
11C126
BCI40
BC147
BC148
BCI49
110157
BC158
50160
BC169
BCY31
BCY32
BCY33
BCY34
BCY38
BCY39
BCY40
BCY42
BCY70
BCY71
BCZIO
BCZ11
BDI21
813123
1313.124
BDY11
8E115
8E117
8E167

Sp
0-20
045
040
0-25
0-26
040
046
046
040
040
040
045
0-17
040
0-15
045
0-25
040
050
047
047
040
046
046
0-25
046
0-82
040
046
040
047

0400-17

046
046
048
048
040
148
040
140
0-86
048
0-25
040
0416
0-17
040
0.20
010
045
048
0.42
0-75
04)8
1.60
040
040
040
0.15
0.20
0.25
0.30
0.25
020
020
0.68
0.65
0.65
0.15
0.18
015
0.15
0.12
088
0.13
0.85
055
0-85
0.80
0.40
1.00
0.50
0.25
0.15
0.20
035
0.50
065
580
0.75
1.62
0.25
050
0.25

ig
8E173 025
8E181 085
8E184 020
8E185 0-20
8E194 0.17
13E195 015
131.196 015
8E197 015
/111361
BE1398 3-28-gs
BFXI2 0.130
EFX13 0-25
BFX29 065
BFX30 046
BFX35 098
BFX63 060
BFX84 025
BFX85 060
BFX86 025
BFX87 025
EFX138 040
13E610 140
13FY11 145
!WTI.? 045
BYF18 045
BEY19 045
BFY24 0.45
8E644 1.00
BEY50 0-22
BEY51 040
'WW2 042
BFYO3 0.17
BEY64 0.42
BFY90 0-65
B8X27 040
138X60 0-98
B8776 015
B8Y26 0.18
B8Y27 017
B8Y51 040
B8Y95A 042
B8Y95 0-12
BT102/500R

0.75
BTY42 042
BTY79/10OR

0.74
BTY79/400R

1.25
BY 100 045
8E126 015
8E127 017
BY182 046
8E213 065
BYZ1O 046
BY211 0.82
BYZ12 0-30
BYZ13 025
BYZ15 1-00
BYZ16 042
BYZ88C3V3

0-15
C111 045
CR81/05 025
CR81/40 047
CUB 250
081011 012
DD000 015
DD003 0.15
DD006 0.18
DD007 0.40
DD008 0-88
GD3 048
004 046
GM 048
0D8 0.86
6012 046
0E7102 040
11E7103 082
0E7113 0.20
GET114 015
0E7115 045
0ET116 0-50
11E7120 045
0E7872 040
0ET875 0.25
0E7880 0.87
GET881 025
0E7882 0.25
GET885 025
GEX44 008
0EX45/1 010
GEX941 0.15
GJ3M 0.25

0.1411 08.18
0.151,1 065
GJ7M 0-87
H01003 0-50
118100A 0.20
MATI00 0-25
MAT101 080
MAT120 025
MAT121 040
MJE520 0-87
MJE2955 1.87
MJE3055 0-87
NKT128 045
NKT129 0-30
NKT211 045
NKT213 0-25
NKT214 0.15
NICT216 037
NKT217 0-85
NKT218 1.18
NKT219 048
NKT222 040
NKT224 062
NKT251 0.84
NKT271 0.25
NKT272 045
NKT273 0-15
NKT274 020
NKT275 025
NKT277 0-20
NKT278 0-25
NKT301 040
NKT304. 0-76
NKT403 0-75
NKT404 0-55
NKT678 040
NK7713 045
NE7773 0-25
NE7777 048
078B 048
0A5 020
OAO 0-12
0A47 0.10
0A70 0.10
0A71 0.10
0A73 0.10
0A74 0.10
0A79 0.10
0.081 048
0A85 0-12
0A136 0-15
0.090 048
0A91 0417
0A95 0-07
0A200 0.07
0A202 0-10
0A210 0-25
0A211 0410
01.7200 056
OAZ201 0.50
OAZ202 0.48
01.7203 042
0AZ204 040
OAZ205 0.42
OAZ206 0.42
OAZ207 0.47
OAZ208 0-82
OAZ209 0.89
OAZ210 0-82
OAZ211 0-82
OAZ222 0-45
OAZ223 0-45
OAZ224 0-45
OAZ241 0.22
OAZ242 0-23
OAZ244 0-22
OAZ246 0.23
OAZ290 0-88
0016 0-50
0C1137 048
0019 087
0020 0.85
0022 0-50
0023 0-60
0024 0-60
0025 0.87
0026 0.25
0028 0-80
0029 0.60
0030 0.40
0035
0036
0041
0042

040
040
026
480

Sp
0043 040
0C44 0.17
0C4451 0.17
0045 0.12
0045M 0.18
0046 0.27
0057 0.60
0058 0-60
0059 0.65
0066 0.50
0070 0.12
0071 0.12
0072 020
0073 0.80
0074 080
0075 0.25
0076 0.25
0077 040
0078 040
0079 0.22
0081 0.20
00811) 0.20
0081M 0.20
0081D31 0.113
00817, 0.40
0082 0.25
00821) 0-20
0083 0.25
0084 0.25
00114 0.88
00122 0-60
00123 0.65
00139 0.25
00140 0-35
00141 0.60
00169 0.20
00170 0.25
00171 0.80
00200 0.40
00201 0.70
00202 0.80
00203 0.40
00204 0.40
00205 0.75
00206 0.90
00207 0.90
00460 0.20
00470 0.80
OCP71 0.97
ORP12 0.50
ORP60 0.40
ORP61 0.42
8197 0.80
8.6040 0.25
8E7308 0.88
87722 0.88
ST7231 0.68
8768 0-20
81631 0.80
81635 0.40
87640 0.50
81E641 0.55
8X1342 0.60
81E644 0.75
87645 0.75
V15/30P 0.50
v30/201P 0.75
V60/201 0.50
V60/2011' 0-75
XAI01 0.10
XA102 0.18
XA151 0-15
XA152 0-15
XA161 0.25
XAI62 0.25
7.13101 0.48
713102 0.10
XB103 0-25
7.13113 0.12
7B121 0.43
ZR24 0.63
79170 0.10
28271 0 18
2721 0-25
ZT43 0.25
27X107 0.15
EIX108 0.12
ZTX300 0.12
ZTX304 0.25
ZTX500 0.16
ZTX503 0.17
ZTX531 025

SEMI -CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER {13.95

SEND S.A.E. FOR LIST OF 8,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers : Mon. -Sat. 9 a.m.-5 p.m.
Closed Sat. 1.30 p.m. -2.30 p.m.

Terms C.W.O. only Tel. 01-769 0199/1649
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MULTI -SPEED MOTOR
Six speeds are available 300, 830
and 1,100 r.p.m. and 8,000; 12,000
and 15,500 r.p.m. shaft is (in dia.
230/240V. Its speed nosy be
further controlled with the use
of our Thyristor controller. Very
powerful and useful motor, size
approx. 2In dia. x bin long.
Price 98p plus 23p postage and
Insurance.

RESETTABLE FUSE

0

How long does it take you to renew a
fuse? Time yourself when next one blows.
Then reckoning your time at £1 per boor
see how quickly our resettahle fuse (auto
circuit breaker) will pay for itself. Price
only £1 each or Ell per dozen. Specify
5, 10 or 13 amp -simply jig in place of
snatch.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets awl amplifiers.
Adjustable output 6V, 9V, 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PPS,
PP7, PP9 and others. Kit comprise, mains
transformer rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
88p, plus 20p postage.

MICRO SWITCH
5A changeover contacts, 9p
each. 21 doz. 15 amp Model
10p each or 21.05 tile

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, 51"
casing with 31- fan blades.
Kit comprises looter, fan
blades, sheet steel casing, pull
switch, mains connector, and
fixing brackets, IS plus 36p
post and ins.

MAINS MOTOR
Precision made as used
in record decks and tape
recorders -ideal also for
extractor fan, blower,
heaters, etc. New and
perfect. Snip at 50p.
Postage 15p for first one.
then 5p for each one
ordered.

THERMOSTAT
Continuously variable 30'.90'C. Has
sensor bulb connected by 33in of flexible
tubing. On operation a 15A 250V switch

Is opened and in addition a
plunger rumen through approx.
(In. This could be used to open
valve on ventilator, etc. *1.60
plus 23p post and insurance.

LUORESCENT INVERTER
PE GEMINI AMPLIFIER

WIDE BAND SIGNAL INJECTOR
FUZZ BOX

ULTRA -SONIC TRANSMITTER
RECEIVER

as featured this and last month
Send S.A.E. for parts list

We reserve the right to substitute components
should deliveries be protracted no as to avoid
undue delay.

MAINS OPERATED
SOLENOIDS
Modal 772 -small but power-
ful lin pull-approx. size Ilin
x if in x llin (10y.
Model 400/1 -fin pull. Size
2fin X 2in x if in 76p.

Model TT10 1(115 pull. Size 3in x Olin x 211n
2140 plus 20p post and insurance.

TELESCOPIC
AERIAL

for portable, car radio

.11/111.1.1'

or transmitter. Chrome plated

47In. Hole in bottom for 813.A. screw,
-six sections, extends front to

Up. KNUCKLED MODEL FOR F.M.
50p.

3 STAGE PERMEABILITY TUNER
This Tuner is a precision instru-
ment made by the famous "Cyldon"
Company for the equally famous
Radlomobile Car Radio. It is a
medium wave tuner (but set of
longwave coils available as an
extra if required) with a frequency
coverage 1,820kHz-525kHz and
intended to operate with an I.F.
value of 470kHz. Extremely

compact (size only If X 2 X fin thick) with
reduction gear for fine tuning. Snip price this
month MIL with circuit of front end suitable
for car radio or as a general purpose tuner for use
with Amplifier. Poet free.

CAPACITOR DISCHARGE CAR IGNITION
This system has proved to be amazingly
efficient. We offer a Kit of Parts as PW circuit.
1595 plus 20p postage. De -luxe model with pre-
pared circuit board 8896. When ordering please
state whether for positive or negative systems.0 

RADIO STETHOSCOPE
Easiest way to fault find -traces signal from aerial
to speaker -when signal stops you've found the
fault. L'se it on Radio, TV,
amplifier, anything - com-
plete kit comprises two special
transistors and all parts inclu-
ding probe tube and crystal
earpiece. - twin stetho-
set instead of earpiece 759
extra- post and in, 201

STANDARD WAFER SWITCHES
311Fp,,, Standard size 11 wafer -silver-plated 5 -amp contact,

standard 1 -spindle 2in long -with locking washer and nut

No. of 2 3 4 5 6 S 9 10 12
Pules way way way

1 pole 40p 409 40p 40p 40p 409 409 400 40p
2 poles 40p 40p 40p 40p 40p 40p 40p 70p 70p
3 poles 40p 40p 409 409 70p 70p 709 95p 96p
4 poles 40p 40p 40p 70p 70p 70p 709 2140 11.20

Pole'. 40p 40p 70p 70p 95p 95p 96p 11.45 11.45
II poles 40p 70p 709 70p 95p 95p 95p 41.70 S1.70
7 poles 70p 70p 70p 95p 21.20 11.20 11.20 21.95 045
8 poles 70p 70p 709 95p 11.20 11.20 11.20 22.20 42.20
9 poles 70p 70p 915p 95p 41.46 41.46 11.45 12.45 1245

10 poles 709 709 909 11.20 1145 11.45 11.45 4240 4.2.70
I1 poles 70p 95p 95p 41.20 81.70 1140 11.70 02.95 12.95
12 poles 709 969 959 41.20 41.70 1140 01.70 18.20 13.20

Dial Thermometer. Reading from 200-525F used
on Tricity and other cookers. This has a flange
and can be mounted through a ljln hole or
alternatively it can just be rested on the object
whose temperature it is required to measure.
Size 2in x lin overall dia. Depth lin below and
lin above mounting panel. Price 80p each or 10
for 27.20

THIS MONTH'S SNIP -
1 HOUR, MINUTE TIMER. Made by Smiths complete
with control knob 'and calibrated dial. This month's
+pedal bargain at 50p. rseftal In the kitchen, office and
lark -room, etc.

THYRISTOR LIGHT DIMMER
Fur any lamp tip to 1kW. Mounted on switch
plate to fit in place of standard switch. Virtually no radio
interferences. Price 4149 plus 20p post amt insurance.

MULLARD AUDIO AMPLIFIER MODULE
''ses 4 transistors, and has an output of 750mW Into
8 chins speakers. Input suitable for crystal mic.
or pick-up. 9V battery operated. Size 2in long e 1iin wide

lin high.
SPECIAL SNIP PRICE 809 each. 10 for 45.

POCKET CIRCUIT TESTER
Test continuity for any low resistance circuit, house -_:,:111)
wiring, car electrics. Tents polarity of diodes and recti-
fiers. Also ideal size for conversion to signal injector (circuit supplied). 310p or
2 for 609. Post paid.

HONEYWELL PROGRAMMER
This is a drum type timing device, the
drum being calibrated in equal divisions
for switch setting purposes with trips
which are Infinitely adjustable for position.
They are also arranged to allow 2 opera-
tions per switch per rotation. There are 15
changeover micro switches each of 10 amp
type operated by the trips thus 15 circuits may
be changed per revolution. Drive motor is
mains operated 5 r.p.m. Some of the many
uses of this timer are Machinery control, Boiler firing. Dispensing and Vending
machines, Display lighting animated and signs, Signalling, etc. Price from makers
probably over 210 each. Special snip price 2545 plus 25p post and insurance.
Don't miss this terrific bargain.

INTEGRATED CIRCUIT BARGAIN
A parcel of Integrated circuits made by the famous Plessey Company. A
once -in -a -lifetime offer of Micro -electronic devices well below cost of manu-
facture. The parcel contains 5 ICs all new and perfect. first -grade device,
definitely not sub -standard or seconds. 4 of the ICs are single silicon chip
OP amplifiers. The 5th is a monolithic nun matched pair. Regular price
of parcel well over *5. Full circuit details of the ICs are Included and in
addition you will receive a list of many different ICs available at bargain
prices 25p upwards with circuits and technical data of each. Complete parcel
cosily 21 post paid. DON'T MISS THIS TERRIFIC BARGAIN.

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but also mercury manganese-nicad-silver oxide
and alkaline batteries may be tested. The teeter puts a
dummy load on the battery and the meter scale Indicates
the condition depending upon which section the pointer
rests. The section reads "replace" "weak" or "good". The
tester is complete In Its case, size 31.X 02' X 2' with leads
and prods. Price 41.75 plus 20p postage.

Where postage Is not stated then orders
over 25 are post free. Below £3 add 20p.
Semi -conductors add rip post. Over £1 post
free. S.A.E. with enquiries please.

Thermostat with Probe. Made by the famous
R1111. Thermostat Co. Covers the range from
approx. 0,2005C variable by a control spindle,
handles currents up to 16.4. Length of capillary
and sensor tube approx. 3ft 8In. These are Ideal
for ovens and aa a general purpose thermostat.
Price 609 each or 10 for 14.50.
Small Tuning Condenser as fitted to many im-
ported Japanese and Hong Kong radios. Two
gang about 200µF per gang. Size approx. lin by
1M with a lin dia. spindle with dust cover. 26p
each or 10 for 8S-86.
Heat Mak. Small type as used with °CBI, etc.
Price 59 each or 10 for Dip.
High Voltage Condenser. 0285 mid 1500V EMS
which means that these have a d.c. rating of over
4,500V, 769 each or 10 for Milt
125W Starter. For Oft fluorescent tubes. Mazda
Ilin canister 4 pin base. Price 80p each or 10
for 11-80.
IF Transformers. 465 K.C. double tuned and
made for transistor circuits. 85p per set of 3.
10 sets for 88-16.
Illyeatacle Frames (No lenses). With built-in
hearing aids. The amplifier and battery being
housed in the arms. Although these are complete
hearing aids we are selling them purely for the
sub miniature components they contain. We
give no guarantee that they are In working order
also these may be secondhand. Price 82-60 each.
Foot Switch. Twin levers each of which operates
a 10A QMB change over switch. Price 110p each.
9V Gram Unit. On unit plate with 33-45 change
lever, complete with turntable price BIWA each,
plus 00p poet and insurance.
flo8rWstymping and /locket. 15p per pair. 10 pairs

Programmers. 3 r.p.m. Made by Magnetic
Devices, Ltd. The contacts may be set to trigger
anywhere around the shaft, ideal for motivated
lighting displays, sequential switching, etc.
Drive motors are '200-240V 50Hz. Model A has
3 changeover contacts. Price 0.60. Model B
has 11 changeover contacts. Price IS.
Black Heat Elements. Copper clad tin tubular
construction replacements In Tricity and many
other cookers also suitable if connected In series
to heat airing cupboards and for other low tempera-
ture applications. The following types are avail-
able. 900W model, 14in long x If in wide.
Made by Backer. Price 75p or 10 for 118.76.
2,200W model, W shaped, 141in long X 91n wide.
85p each or 10 for *7.05.
Radiant Cooker Rings. As fitted to Tricity and
many other popular cookers. We have two types.
These are copper clad lin tubular construction.
Both models having an external diameter of 611n
and the elements have been slightly flattened to
Increase radiation. Backer Type 7DI, 2,000W has
a metal cover, size approx. 3in x Ilin x 11In
over the element connections. So in addition to
being a replacement this could also quickly be
made Into a boiling ring as It only needs mounting
on a simple iron frame. This element is rated 200-
210V but it is perfectly safe on 240V and as them
are usually simmerstat controlled the lower voltage
rating is not all that Important. Price 789 each
or 10 for 88.76. Backer Model 7D1 MK.II again
2,000W rated but 030-240V, has no cover over
element ends. Price Mip each or 10 for 88-85.
"Welty Cooker Elements. We have quite an
assortment of these and will describe them in
future Issues -but If In the meantime you are
needing these then please let us have a sketch, we
may have the exact one in stock.
Slide Switch. 2 -pole changeover panel mounting
by two 8/3.A. screws. Size approx. lin X 1ln
rated 230V lamp, Op each, 10 for 64p, 100 for
56-10, 500 for 884.

tun Me Switch. DPDT 19mm
approx,) between fixing centres. lip each or 10

Thermal Trip. Bakelite encased called the
"Mixon". Current passes through the heater
coil and bi-metal strip clicks the circuit open
should the current exceed 3A. Quite small and
with tag and lead connections, ideal for protecting
transformers or motors. Price Up each or 10 for
118.85.

Mains Transformer. Primary 240V tapped 220V.
Secondary 20V 1A. Price 110p each or 10 for
15-40.
Transformer. Primary 230-240V. Secondary
6.5-0-651, 1A. With fitted primary screen. flip
each or 10 for 16-85.
Small Croc. Clips. Suitable for instruments. etc.
6p each or 10 for 45p.
Bell Transformer. Normal mains input 4, 6, fIV
output, normal bakelite case with protective
connections. 75p each.

24 -HOUR TIME
SWITCH

Made by Smiths, these are
AC mains operated, NOT
CLOCKWORK. Ideal for
mounting on rack or shelf or
can be built Into box with
13A socket. Two completely
adjustable time periods per

24 hours, 5A changeover contact. will switch
circuit on or off during these periods. 42-80 poet
and Ins. 23p. Additional time contacts 509 pair.

J. BULL (ELECTRICAL) LTD.
(Dept. P.E.) 7 Park Street, Croydon CRO I YD
Callers to in 3 Tarrtworth Road, Croydon.
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Sinclair Project 60

The easy way
to buy and
build
Project 60

Project 605 is one pack containing: one PZ5
two Z30's, one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Thus all soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.

Complete Project 605 pack with r29.95
comprehensive manual, post free k

All you need for a superb 30 watt high fidelity
stereo amplifier.

Sinclair Radionics Ltd, London Road, St. Ives,
Huntingdonshire P E17 4HJ. Tel: St. Ives 64311

Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.
Performance characteristics are so good they hold their own with any other available system
irrespective of price or size.
Project 60 modules are more versatile - using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre -amplifier control unit may also be used with any other power amplifier
system as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of audio quality. Project 60 modules are
very easily connected together by following the 48 page manual supplied free with Project 60
equipment. The modules are great space savers too and are sold individually boxed in
distinctive white and black carters. With all these wonderful advantages, there remains the
most attractive of all - price. When you choose Project 60 you know you are going to get the
best high fidelity in the world, yet thanks to Sinclair's vast manufacturing resources (the
largest in Europe) prices are fantastically low and everything you buy is covered by the
famous Sinclair guarantee of reliability and satisfaction.

Typical Project 60 applications

System The Units to use together with Units cost

Simple battery
record player

Z.30 Crystal P.U., 1 2V battery
volume control. etc.

£4.48

Mains powered record
player

Z.30, PZ.5 Crystal or ceramic P.U. £9.45
volume control etc.

12 W. RMS continuous
sine wave stereo amp. for
average needs

2 x Z.30s. Stereo 60, Crystal, ceramic or snag. £23.90
PZ.5 P.U.. F.M.Tuner, etc.

25 W. RMS continuous
sine wave stereo amp.
using low efficiency (high
performance) speakers

2 x Z.30s, Stereo 60,
PZ.6

High quality ceramic or
magnetic P.U., F.M.
Tuner. Tape Deck, etc.

£26.90

80 W. (3 ohms) RMS
continuous sine wave de
luxe stereo amplifier. (60 W
RMS into 8 ohms)

2 x Z.50s, Stereo 60
PZ.8, mains
transformer

As above £34.88

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43
transformer etc.. controls

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required.
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Project 60 Stereo F.M. Tuner Built and tested. Post free. £25
The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now. Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results. Other original features include vancap diode tuning, printed circuit coils, an
I.C. in the specially designed stereo decoder and squelch circuit for silent tuning between stations.
In terms of a high fidelity this tuner has a lower level of distortion than any other tuner we know.
Stereo broadcasts are received automatically as the tuning control is rotated, a panel indicator
lighting up as the stereo signal is tuned in. This tuner can also be used to advantage with most other
high fidelity systems.

SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108 MHz. Capture
ratio: 1.5dB. Sensitivity: 7µV for lock -in over full deviation. Squelch level: 20pV. Signal to noise ratio:
> 65dB. Audio frequency response: 10 Hz -15 KHz (±1dB). Total harmonic distortion: 0.15% for 30%
modulation. Stereo decoder operating level: 21AV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S.
Operating voltage: 25-30 VDC.
Indicators: Stereo on, tuning. Size: 93 x 40 x 207mm.

Stereo 60 Pre-amp/control unit

041104, 444101
Built, tested and guaranteed. £9.98

Designed for Project 60 range but suitable for use with any high quality power amplifier. Again
silicon epitaxial planar transistors are used throughout, achieving a really high signal-to-noise ratio
and excellent tracking between channels. Input selection is by means of push buttons and accurate
equalisation is provided for all the usual inputs.
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A curve
± ld B :20 to 25.000 Hz. Ceramic p.u. - up to 3mV: Aux - up'to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE + 12 to
-12d13 at 10 KHz : BASS ± 12 to-12dB at 100Hz. Front panel: brushed aluminium
with black knobs and controls. Size: 88 x 40 x 207mm.

A.F.U. High & Low Pass Filter Unit

ii
Built tested and guaranteed. £5.98

For use between Stereo 60 unit and two Z.30s or Z.50s. and is easily mounted. It is unique in that the
cut-off frequencies are continuously variable, and as attenuation in the rejected band is rapid
(12dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system.
Two filter stages - rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V. Current-
3mA. H.F. cut-off (-3dB) variable from 28KHz to 5KHz. L.F. cut-off (-3dB) variable from 25Hz to
100Hz. Distortion at 1 KHz (35V. supply) 0.02% at rated output. Size: 66 x 40 x 90 mm.

Z.30 & Z.50 power amplifiers Built, tested and guaranteed with circuits and instructions manual. Z.30 £4.48

The Z.30 and Z.50 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-
monic distortion is an incredibly low 0.02% at
15w (8n) and all lower outputs. Whether you
SPECIFICATIONS (2.50 units are interchangeable
Power Outputs
Z.30 15 watts H.M.S. into 8 ohms using 35 volts:
20 watts H.M.S. into 3 ohms using 30 volts.
Z.50 40 watts R.M.S. into 3 ohms using 40 volts:
30 watts H.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300,000Hz + 1dB.

z.so £5.48

use Z.30 or Z.50 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with
other units in the Project 60 range equally well.

with Z.30s in all applications).
Distortion : 0.02% into 8 ohms.
Signal to noise ratio: better than 70dB unweighted.
Input sensitivity: 250mV into 100 Kohms (for 15w
into 8111
For speakersfrom 3 to 15 ohms impedance.
Size: 14 x 80 x 57 mm.

Power Supply Units
Designed special for use with the Project 60 system
of your choice. Use PZ.5 for normal Z.30 assemblies
and PZ.6 where a stabilised supply is essential.

PZ.530 volts unstabilised £4.98
PZ.8 35 volts stabilised E7.98
PZ.8 45 volts stabilised
(less mains transformer) £7.98
PZ.8 mains transformer £5.98

Guarantee
If within 3 months of purchasing Project 60 modules directly
from us. you are dissatisfied with them, we will refund your
money at once. Each module is guaranteed to work perfectly
and should any defect arise in normal use we will service it at
once and without any cost to you whatsoever provided that
it is returned to us within 2 years of the purchase date. There
will be a small charge for service thereafter. No charge for
postage by surface mail. Air -mail charged at cost.

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send Name

Address

I enclose cash/cheque/money order.
PE5
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YATES ELECTRONICS
cFLITWICK LTD..

ELSTOW STORAGE DEPOT, C.W.O. PLEASE. POST AND PACKING
KEMPSTON HARDWICK,

PLEASE ADD 10p TO ORDERS UNDER 12.
Catalogue which contains data sheets for most of the

BEDFORD components listed will be sent free on request.
5p stamp appreciated.
10% DISCOUNT TO ALL CALLERS ON SATURDAYS

RESISTORS
4W lskra high stability carbon film-very low noise-tapless construction.
4W Mullard CR25 carbon film-very small body size 75 x 2.5mm. 4W
Erie wire wound. f$A, 2% ELECTROSIL TR5

Power Values Price
,watts Tolerance Rang2M(1e avaE24ilable 1-99 199T

1.0p
128p

Ell
1.0p

I
4.71-1-2.

3.3M0 -10M(1 0.8p
2% 100-IMO Ell 3.5p 3p

10% 10- 3.90 E12 1.0p 0.8p
5% 4.70-IMO E12 1.0p 0.8p

4 10% 10-100 E12 6p 5.5p
Quantity price applies for any selection. Ignore fractions on total order.

POLYESTER CAPACITORS C296 SERIES
400V: 0001µF,'""' IXIIµF, 0.001512F 0.002.20 00033/LF, 01)047µF, 21p. 0.0068µF, 0.0IµF,
0.015µF, 0.022µF, 0.033µF, 3p. 0.047u. F, 0.068µF, 0.11.4F, 4p. 0.15µF, 6p. 0.22pF, 7/p.
0.33p.F, 11p. 0.47µF, 13p.
160V: 0.01µF, 0.015µF, 0.022/1F, 0.033µF, 0.047µF, 0.068µF, 3p. 0.1AF 34p. 0.150 44p.

0.22µF, Sp. 0.33µF, 6p. 0,17p.F, 7/p. 068µF, 1 1p. 10µF, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0.01µF, 0.0150, 0.022µF, 3p. 0.033µF, 0.047µF, 0.068/0,
3/p. 0-1µF, 4p. 0.15µF, 0.22µF, Sp. 0.33/1F, 61p. 047µF, 8}p. 1168µF, 11p. 1.0µF, 13p.
1.50, 20p. 21µF, 24p.

MYLAR FILM CAPACITORS 100V
0101µF, 0.002µF, 01105µF, 0.01µF, 0.02µF,
2/p. 0.04µF, 0.051.1F, 0.068µF, 1/1µF, 3fp.

CERAMIC DISC CAPACITORS
IOOpF to I 0,000pF, 2p each.DEVELOPMENT PACK

0.5 watt 5% Iskra resistors 5 off each value 4.70 to IMO.
Eli pack 325 resistors C2.40. E24 pack 650 resistors 1470.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each.
(i.LF/V) 10/2.5, 40/21, 80/2.5, 160/2.5, 320/2.5, 500/2.5, 8/4, 32/4, 64/4, 125/4, 250/4,
400/4, 6.4/6.4, 25/6.4, 50/6-4, 100/6-4, 200/6.4, 320/6.4, 4/10, 16/10, 32/10, 64/10, 125/10,
200/10, 2.5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 145/25, 6.4/25, 12.5/25, 25/25, 50/25.
80/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0.64/64, 2.5/64, 5/64, 10/64, 20/64, 32/64.

POTENTIOMETERS
Carbon track 5k0 to 2M0, lager linear (log 4W, lin 4W).
Single, lip. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, soon and decades to SM O. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub -miniature 0.IW, Sp each. Miniature 0.25W, 6p each.

ELECTROLYTIC CAPACITORS-MULLARD C437
100/40, 160/25, 250/16, 400/10, 640/6-4, 800/4, 1000/2.5, 9p. 100/64, 160/40, 250/25.
400/16, 640/10, 1000/6.4, 1250/4,1600/2.5, 12p. 160/64, 250/40, 400/25, 640/16, 1000/10.
1600/6-4, 2000/4, 2500/2.5, 15p. 250/64, 400/40, 640/25, 1000/16, 1600/10, 2500/6.4,
3200/4, 4000/2.5, 18p.

SEMICONDUCTORS
AC107 15p BCI 08 10p BEY52 Up 0071 12p I N4006 12p
AC126 12p BC109 10p BY127 12p 0072 12p I N4007 12p
AC127 12p BCI47 13p ; BZYIO 20p 0081 12p 2N2926R 9p
ACI28 12p 8CI48 13p BZY 13 20p 0082 12p 2N29260 9p
ACI31 12p BC149 13p 0A85 7p 0082D 12p 2N2926Y 9p
AD140 50p BC157 14p I 0A90 Sp ORPI2 SOp 2N2926G 10p
AFI 14 20p BCI58 14p 0A91 Sp I N4001 6p 2N3055 60p
AFI 15 20p 13C159 14p 0A202 7p I N4002 10p 2N3702 13p
AFI 16 20p BC179 32p 0C26 459 I N4003 10p 2N3703 Ilp
AFI 17 2.0p BFY50 22p 0C44 12p I N4004 Itlp 2N3707 13p
BC107 10p BFY51 22p 0C45 12p 1N4005 12p 2N371 I 10p

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
(uF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, I00/25.

VEROBOARD
0.1 0'15

x 31 22p 16P
2 x 5 24p 14P
3 x33 24p 24p
34 x 5 Up 27P

17 x24 75p 571p
17 x33 100p 78P
17 x 5 (plain) - 82p
17 v 31 (plain) - 60P
17x25 (plain) - 42p
24 vS (plain) - 12p
2+ x 34 (plain) - 11p

Pin insertion tool 52p 52p
Spot face cutter 42p 42p
Pkt. 50 pins 20p 20p

JACK PLUGS AND SOCKETS
Standard screened lap 2.5mm insulated 8p
Standard insulated 12p 3.5mm insulated Bp
Stereo screened 35p 3.5mm screened 13p
Standard socket 15p 2.5mm socket llp
Stereo socket 18p 3.5mm socket Sp

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
Plug lip. Socket Bp.I.L.)
4 way screened cable, ISp/metre.
6 waylscreened cable Up/metre.

ZENER DIODES LINEAR I.C.'s (a DIL Socket 14
400mW 5% 3.3V to 30V, ISp. 709 SOp 741, SOp and 16 pin. 16p

710 SOp 748, SOp

BRUSHED ALUMINIUM PANELS
I2in x 6in=25p; I2in ...: 2 -fin = 10p; 9in :. lin = 7p.

BATTERY ELIMINATOR LI 50
9V mains power supply. Same size as PP9 battery.

Component Factors
ALL GOODS NEW AND GUARANTEED

BARGAIN PRICES

P.O. BOX No. 18
LUTON  BEDS.

LU I I SU
SPECIAL RESISTOR OFFER

Due to the enormous response to our last offer, here is another bargain.
250 FOR LI

E24 Series 4-7 0 IOM 0 4W and 4W, 5% and 10% mixed. Your selection.
but subject to a maximum of 20 different values, and no more than 50 of any
one value. If any value is out of stock the nearest will be sent. Note: No
quantity discount allowed.
Miniature Ceramic
Lemco All 750V -
10%
3PF, SPF, !OPE. 20PF,

I000MFD 12V lip
2500MFD 6V 10p
2500MFD 12V lip
I000MFD SOV 35p

S.G.S. EA1000 Amplifier
Module with Manual,
ii -6°.

25PF, 40PF, 75PF, I OOPF,
120PF, 180PF, 220PF.
Price: 2fp each or 10
for 2.0p (same value).

I000MFD 25V 2Sp
I OOMFD 50V 10p

DIODES

Large range of Tan-
talum, Polycarbonate
and Polyester capacitors
available.

Latest Transistor
Equivalents Book, 40p

100V 1 A Bridge SOp
100V 20A Plastic

Case Rectifier SOp
OAS

IC -12 L2.60
'41_914 20p

CERAMIC
I PF 500V 2P
270PF 50V 1p
0.0047 Disc 30V 1p
0.01 Disc 30V 1p
0.01 Disc 350V 2p
0-022 Disc 30V 1p
0.047 Disc 30V 1p
0.1 Disc 100V 1p
Electrolytic Mullard
C416 Range

4MFD 40V 4p
8MFD 40V 4p

IOMFD 16V 4p
I6MFD 40V 4p
25MFD 2SV 4p
32MFD 10V 4p
40MFD I6V 6p
SOMFD 6.4V 6p

100MFD 6.4V 4p
Large Electrolytic 6p
16MFD 350V 10p

220MFD 40V 10p
500MFD 50V 12p

20p
0A47 5p
IN5054 (1 kV) lop
1N914 6,
0A202 equiv. 5,","

'''

TUNNEL DIODES
1N3717 .1
TD7 I 5 50o
TD7I6 gap
TD717 sop
T0719 SOp

ZENER DIODES
3V3 BZY88C 10P
3V9 BZY88C 10p
4V3 BZY88C 10p
SVI M Z5.1TS 10p

15p
6V8 BZY96C ISP
7V5 BZY96C ISP
10V KS42A 10P
13V BZY94C ISp
20V BZX22 lip
24V BZY88C lip
39V 1N5259 ISp

MCI027 L2
S N7400N ISp
SN7410N ISp
2N706 10p
13FY5 I 10p
2N3866 80p
2N3055 60p
BSX2 I 12p
Mains Transformer
32-0-32 at 150mA 50p
Mains Transformer
150V at 20mA, 8V at
650mA 75p
I Black Knob with
Silver Disc }in hole Sp
P.V.C. Wire 14/0076
100yd 50p or 1p per yd
Miniature RF chokes
0.22, I, 1.5, 2.2, 12, 15,
22µH Bp each
Red Panel Neon, 15p
Neon lamp A230. 5 for
20p. Strikes at 70V

TERMS: Cash with order. Post and packing f ea on orders above LS.
For smaller orders please add 10p. DISCOUNT: orders above 110-
10%, above 120-15%. All goods subject to a money refund guarantee
if not satisfied. We have many comp s not advertised, and
enquiries are welcome. Price list Sp. Data sheets Sp. Trade
enquiries welcome.

REEDS REEDS REEDS
We offer a comprehensive range of reed switch
devices. These are not "seconds" or "job lots", but
genuine manufacturers stock lines. Send S.A.E. for
full data and prices.

INTRODUCTORY OFFERS
Reed Relay type 2/E 3V .. 25p each
Miniature Reed Switches type A 4A 200V .. 20p each
Reed Push Button Switches I contact 8Sp each

REED COILS
3, 6, 9, 12, 24V Miniature

Small
Standard

REED SWITCHES
Large range of many sizes, types and manufactures
Popular types: E Small normally open .. 10 for 50p

A Miniature normally open .. 24p each
B Standard change over .. 40p each

REED RELAYS
Many versions available, popular types:

3, 6, 9, 12, 24V
Miniature I/A normally open 56p
Small 2/E I contact .. 36p

2/EE 2 contacts.. 44p
2/EEE 3 contacts . 52p

STD 3/B change over.. .. . 87p

REED PUSH BUTTON SWITCHES
Momentary Action

I contact .. E1.00
2 contacts iI25
Illuminated I contact .. E1.30
Illuminated 2 contacts .. EliSS

REELS of ENAMELLED COPPER WIRE
20 s.w.g. to 47 s.w.g.
50.100, and 200 grams. Send for prices

Packing and postage 7p on all orders.

C.B.M. ELECTRONIC COMPONENTS LTD.
26 Avon Trading Estate, Avonmore Road, London, W.I4

.. 27p

.. 27p
.. 349
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand
new components
throughout. 3 silicon
translators plus
power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
rams. into 8 ohm.
Frequency response
12Hz-30K Hz a 3db.
Fully integrated pre
amplifier stage with

separate Volume, Bann boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40inV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall size
3in high x 6In wide x 7jin deep. A.C. 2001250V.

PRICE £10.50 "23p

DE LUXE STEREO AMPLIFIER
A., mains
200-240 volts.

Using heavy
duty fullyisolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line up: -I

ECL86 Triode Pentodes
1 E280 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300ni/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be need with negligible distortion.
Supplied complete with knobs, chased. size 111n. w x 4in. x.
Overall height including valves 5M. Ready built and
tested to a high standard. Price MM. P. & P. 45p.

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor F.M. tuner head with twin A.M. Gang
incorporated. Beautifully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscillator/Mixer
and first I.F. stage (10.7 Mc/e output) with optional AFC

connection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Me/s. Brand
new and pre -aligned. Size 2iin H. x
14in W. v 24in D. For (IV D.C. dr
2.8mA. A.M. Gang fitted with trim-
mers which can be connected to
standard A.M. aerial and oscillator
circuits if required. LIMITED
NUMBER. Only 12.26 post free.
Connection details supplied.

BLACK ANODISED 15g. ALUMINIUM HEAT SINKS.
For T03, complete with mica's and bushes. Size 21in x
bin approx. 86p pair. P. & P. 5p.

HIGH GRADE COPPER LAMINATE BOARDS
8in x gin x *in. FIVE for 50p. P. & P. 13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 6in. to approx. 221in. Maximum
diameter fin. 253 each. P. & P. 5p.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210.240%. Secon-
dary combinations: 0.5-10-15-20-23-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps
full wave. Size 3InL 34 inW x 3inD. Price 2115.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Prl. 200/240V. Sec. 9-0-9 at 500mA. 70p, P. & P. 13p.
Pri. 200/240V. Sec. 12-0-12 at I amp. 88p. P. & P. 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 1188. P. & P. 30p.
Tapped Primary 200-220-240N". Sec. 21-5V at 500mA.
6$p. P. & P. 13p.

4 AMP BATTERY CHARGER TRANSFORMER
Brand new. For 6 or 12V. 240V Primary. Secondary
volts nms. off load 10 and 16.3V. Overall size approx.
Ifin x 2lin x 3In. Weight 31b. Limited number at
5115. P. & P. 35p.

A

-HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

A must for servicemen and home constructors.
Including many 1000'e of British, U.S.A., European
and Japanese transistors. ONLY 403. Post 5p.

4 -SPEED RECORD PLAYER BARGAINS.
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/C129 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 1297. Carr. 50p.
With stereo cartridge 47-97. Carr. 50p.
LATEST GARRARD MODELS. S.A.E. for Welt Prices!

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1023, 2000, 2025TC, 2500, 3000, 3500, 5100,
SP23 II and III, SL63B, AT60, etc., or B.S.R. C109,
C129, Atn, etc. Choi& of black leatherette or teak grain
finish. Size 121in x 141in X 31in high (approx. Win
high, including rigid smoked acrylic cover). Price eg

P. & P. 60p..... -w

LATEST ACOS GP9IIISC Mono Compatible Cartridge with
t/o stylus for LPIEP178. Universal mounting bracket.
11.60. P. & P. So.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Stereo 1,P :old Sapphire 78. ONLY
12-50. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. 13. P. & P. 10p.
LATEST ROSETTE TiO Stereo Compatible Cartridge for
EP/LP/Stereo/7S. 11.83. & P. 10p.
LATEST ROSETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on 1110110 equipment.
11.50. P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MX II
A top-quality record player amplifier employing heavy
duty double wound mains transformer. ECC83, ELS4
and rectifier. Separate Bags, Treble and Volume control..
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. 3 d. 6 h. Ready bra ilt and tested.
PRICE 1376. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE S418. P. & P. 50p.

DE LUXE QUALITY PORTABLE R /P CABINET MK II
Uncut motor board size 145 12iu.. clearance 2 in. below,
Olin. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP25). Size 18 X 15 x Hin. PRICE 1475. P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 16jin high

10jin wide >: 55' deep. Fitted with E.M.I.
Ceramic Magnet 13in >. 8in baits unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price £8'40 Carr. 65p.
CABINET AVAILABLE SEPARATELY

1260. Carr. 60p.
Also available in 8 ohm with EMI 13in x 8in. bass
speaker with parasitic tweeter. 2250. Carr. 65p.

LOUDSPEAKER BARGAINS
5in 3 ohm .1 06, P. & P. 15p. 7 X 4in 3 ohm 6115, P. & P.
20p. 10 x bin 3 or 15 ohm 2190, P. & P. 30p. BILL
8X bin 3 ohm with high flux magnet 11.82, P. & P. 20p.
E.M.I. 134 ix 8in 3 oho, with high flux ceramic magnet
£210 (15 ohm IBM. P. & P. 30p. E.M.I. 13 x 81n, 3 or
8 or 15 ohm with two inbuilt tweeters and crossover net-
work 1410. P. & P. 30p. E.M.1. 13" 8' twin cone
(paraetatic tweeter) 8 ohm 12-22. P. & P. 30p.
BRAND NEW. 12in 15w 14/D Sheakere. 3 or 15 ohm.
Current production by well-known British maker. Now
with BMus ceramic ferrobar magnet assembly 1226
Guitar models: 25w 211.60. 35w 28-50. P. & P. 38p each.
112.11.1. 3lin HEAVY DUTY TWEETERS. Powerful ceramic
magnet. Available in 3, 8 or 15 ohm 98p each. P. & P. 13p.

11in "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 13 ohm, 12-20. P. & P. 30p.
85 ohm SPEAKERS Ir. ONLY 63p. P. & P. I31.
"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 1 1 lin x 144410 x 1 in deep. Weight 19m.
Power handling SOW nms. (40W peak). Impedance
8 ohm only. Response 40Hz -20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details. Only
1276 each. P. & P. 23p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 541n. wide. Usually il.75 yd., our price 75p yd
length. P. & P. 15p (min. 1 yd.). S.A.E. for samples.

HI -F1 STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo Sin jack
plug. Frequency response 30-15,000Hz. Matching
impedance S-16 ohms. Easily converted for mono. PRICE
1195. P. & P. 15p.
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 51-05. P. & P. 8p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 1511z-251CHz.
Gain 26dB. Solid encapsulation size If X II X fin.
Brand new - complete with instructions. Price
888. P. & P. 13p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100gA for balance or tuning. Approx. size fin x lin

fin Limited number 75p. P. & F 101,

HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class HI-Fi Stereo Amplifier Kit. Uses
14 translators including Silicon Transistors in the first
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp
with Base, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speaker. from 5 to 15 ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolts-- no extras
to buy. Simple step by step Instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output 14W r.m.s. per channel into
5 ohms. Frequency response i3dB 12-30,000Hz.
Sensitivity better than 80mV into 1 M CI . Fullpower band-
width + 3dB 12-15,000Hz. Baas boost approx. to ± 12dB.
Treble cut approx. to -16dB. Negative feedback 18dB
over main amp. Power requirements 35N' at 1.0 amp.
Overall size -12" wide < 8' deep < 22' high.
Fully detailed 7 -page construction manual and parts list
tree with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 1110-60 P. & P. 16p.

POWER PACK KIT, 13 P. & P. 30p.
CABINET, 113 P. & P 90p.

(Poet Free if all units purchased at genie time). Full after
sales service. Also available ready built and tested,
120.50. Post Free.
Note: The above amplifier is suitable for feeding two
motto sources info inputs (e.g. mike, radio, twin record
decks, etc.) and will then provide mixing and fading
facilities for medium powered Discotheque use, etc.

3 -VALVE AUDIO
AMPLIFIER HAS4 MS II

nfiVr'
Designed for Hi-Fi reproduc-

1111 lion of records. A.C. Maimta is adoperation. Rey built on
plated heavy gauge metal
chassis, size 72in w. z 4in. d.

rEL84, EZ80 valves. Heavy
Olin. h. Incorporates ECC83,

duty, double wound mains
transformer and output fram-e former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 42 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc..
wired and tested for only 24-75. P. & P. 35p.

HSL "FOUR" AMPLIFIER KIT. Similar in appearance to
11A34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 11198. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated maim transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls. Chassis size only Tin. wider 3in. deep r
6in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.

BARGAIN
OUR RO

PRICE

10114 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound ou put tramformer to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 E1,84., ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 1119 (Free with
parts). AU parts sold separately. ONLY 87-97. P. & P. 55p.
Also available ready built and tested complete with std.
input sockets, 1917. P. & P. 55p.

Open 9-5.3e Monday
to Saturday
Early closing Wed. 1 p.m.
4 few minuted from South Wimbledon
foie

HARVERSON SURPLUS CO. LTD. (Please write clearly)

170 HIGH ST., MERTON, LONDON, S. W.19 T1. 01-540 3985
PLEASE NOTE:P. & P. CHARGES
QUOTED APPLY TO 11.K. ONLY.
P. & P. ON OVERSEAS ORDERS

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
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PHOTOELECTRIC KIT
CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infix -Red Photo -
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, (fain t'ontrol, Terminal
Block, Elegant UPC', Screws, etc. In fact everything vim need to build a SteadyLight
Photo-Switch/Counter/Burglar Alarm, rte. (Project No. 1) which can he modified for
modulated -light operation.

PHOTOELECTRIC KIT

L260
Postage and Pail.. K

(20111111011Ucalth:

SURFACE MAIL 25p
.01K MAIL 01.40

Australia, New Zealand,
S. Africa, Canada and U.S.A.
Also Essential Data Circuits

and Plans for Building
10 Advanced Designs

INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: I Inc isible-Beam Projector Slid I

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, building plans, etc. Price 11.25. 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, rte.
Price 01-85. Postage and Pack. lop (U.K.). Commonwealth: Surface Mail 20p; Air
Mail £1.15.

JUNIOR PHOTOELECTRIC KIT
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alan., Door
Opener, Counter, etc., for the Experimenter.
CONTENTS: Infra -Red Sensitive Phototransintor, 3 Transistors, Chassis, Plastic Case,
Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet "10 Advanced Photo.
electric
Price 2145. Postage and Pack. 10p (U.K.). Commonwealth 20p: Airmail 5011.

JUNIOR OPTICAL KIT
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Everything
(except plywood) to build 1 miniature invisible beam projector and photocell receiver
for use with Junior Photoelectric Kit.
Price 70p. Post and Pack. 10p (17.K.). Conlin...wealth: Surface Molt 20p; Air Mail 501,

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send S.A.E. for fall details. o brief description af all Kits and Projects

A.M.C. MGR lTD.

SCORPIO ELECTRONIC IGNITION
Complete kit of parts and comprehensive
constructional data giving answers to most of
the questions concerning operation, installation
and fault finding.

KIT AS ABOVE -£.11.25 post paid.

CONSTRUCTION DATA -10p.

COMPONENT PRICE LIST-S.A.E. Please.

GEMINI TUNER
Please ask to be put on our mailing list (U.K.
only). Components available to date include
Tuner Head, Drive Components, Dial, Front
Panel, P.C.B., L1, L2, F1, F2, T1, sets of
Resistors, Capacitors and Semiconductors.

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

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

MOTOROLA 1 11 12-24 1-11 12 -24
We can now offer a vast range of fp fp fp fp
Motorola IC's at industrial distributor SN7406 0.80 0.75 8N7493 047 044
prices. SN7407 0.20 0.18 HN7494 0.87 0.84
Examples 213 Data Sheets 5/47408 0.20 0.18 8N7495 047 084
MC724P 0.68 SN7409 020 0.18 SN7496 047 044
MC790P 1.24 1012} SN7410 020 0.18 SN7497 6.40 6.00
MC13031, 2.70 extra SN7411 043 041. 85474100 145 148

8547412 048 046 05474104 142 140

FAIRCHILD (RTL) SN7413
SN7416

040 0.38
0.84 0-78

85474105
85474107

142
042

1.40
0.49

6 II 12-b SN7417 184 0.78 85474110 0.80 0.76
1.900 40p 870 86P 8N7420 0.20 018 8574111 1.67 1.46
1.014 40p 870 sop 8547423; 0.61 0.47 85474118 1.30 1.26
1.023 40p 87p 26p S425 048 045 05474119 1.92 1.80
Data 12IP 8547427 148 146 85474121 0.60 147

8N7420 0-80 0.75
854(430 0-23 0.15
SN7432 0-48 042
SN7433 0-80 0.75
SN7437 044 040
SN7438 044 0.60
5N7440 0-23 0.21
SN7441A NO -87 043
0/47442 0-85 0.81
SN7443 246 2.70
5N7444 248 2.70
SN7440 250 140

SN74122
8/474123
5N74145
SN74150
5N74101
85474153
8N74154
81,174155
8/474156
14174157
85474160
85474161

1.44
2436
1.80
8.62
1.40
1.40
2 20
1418
1418
1.92
140
2.60

1415
170
1.76
140
1.86
1.86
2.10
1430
14111
1.88
1.76
2.65

LINEAR
Op. Amps. 1-11 12 24 26-99

1p Op Op
1.702A TOO 2.80 2-70 280
1,7020 TO5 077 072 0.67
L703C TOO 062 0,57 062
1.7090 TOO 0.88 0.36 0-31
L709C DIL 043 0.81 0.27
1.710C TOO 047 0.42 0.37
L710C OIL 0.45 0-40 086
L711C TO5 0.49 0.44 0.89
L711C DII. 0.45 040 0.85

8547446
SN7447

1.00 045
140 0.95

14/474162
85474163

446
4.26

410
110L716 TOO 1.87 1.75 1.70

L723C TOO 0.75 0-72 066 8N7448
SN7449

1.00 196
140 045

SN74164
5N74165

2.20
2.25

2.10
2.16L799 1.95

L741C TOO 0.40 0.88 0-84
SN7450
SN74O1

040 0.18
0-20 0.18

81.174166
8/474167

4.46
140

4.20
110L741C OIL 088 0.36 0.32 SN7423 040 0.18 SN74170 4.88 4.18LM741CN OIL 1170 045 0 .60 SN7454 040 0.18 SN74174 2 40 2.80SN72709P 045 0.40 085 81417460 020 0.18 51.174175 1.68 1410

SN7470 040 048 5/.174176 2.84 2416
3/.17472 082 040 8N74177 2.64 2.66

MULLARD PLESSEY SN7473 043 0.41 SN74180 2.18 2.06

TTL SL403D 1.50
5547474
SN7475

043 041
0.45 144

SN74181
55/74182

9.38 RO
2.08 1416

Op SL611C 1.70 5N7476 015 144 85474184 4.80 4416F.111101 SL621C 240 5/.17480 0-70 045 85474185 4.80 440FJ11121 0.87 SL701C 1.45 51.17481 140 148 65474190 1.80 140FAH141 087 31,702C 146 8547482 047 042 85474191 1.80 1.70
F.711161 0.87
FJ11171 091

8N7483DATA SHEETS 6547484
0-87 0.82
2.001.66

SN74192
8/474193

1.75
1.76

1.66
1.114F111221 17}p 8N7485 342 840 85474194 2417 146

8547486 043 040 8N74195 2.26 6.10FJ3121 1-87
FJJ141 3-12 TOSHIBA 5N7490 047 044

EIN7491.1N141 140
5N74196
85474198

2.84
6.96

1.66
6.6611.1191 1.87

121251 8-12 TH9013P 14-67
8147492 047 044 SN74199 5421 5414

FJK101 246 20 WATT AMP
PI 1(1101 0 80 TH9014P 1180

PRE -AMP SGS EA 1000
MULLARD DATA SHEETS 3 watt Audio Amplifier Module 22.10

10.121-Data Sheets 10p eachDTL
ED

FC11101 087} MULLARD
FOH121 106 LINEAR RCA
FOH201 1.521

20FOH231 1.50 TA 3241 130
FCJ101 1621

242 4'00FC.J111 166

Type 1-24 25-99
fp fp

CA3000 1801.60

Type 1-24

CA30345

26-99
Op Op

4 26 3 SO
FCJ201 1.80 203 0.70 CA30001'1 1 80 1 60 0A3035 1 93 1 10
FCJ2I1 2 75 293 0 80 CA3001 2-69 2.40 CA3035% 1128 110
FCR101 4.371 300 2 00
FCY101 1 05 310 1.80

CA3001V1 269 240
CA3002 1.80 1-60
CA30021 1 1.80 160

CA3036
CA3037
CA3037A

073 0.06
1 65 1.47
253 226

920 0 65 CA3004 1.80 1-60 CA3038 2 58 245
GENERAL 300 2 10 CA3005 147 106 CA3038A 340 8.08

ELECTRIC 435 078
OD 021 067

CA3006 2 80 2 50
CA3007 268 2.34
CA3008 1.80 180

0A3039
CA3040
CA3041

0 84 0 75
2 40 2 14
1 09 097PA239 2.21 029 1 18 cA3008 % 296 264 CA9042 1 00 0 97P1246 1.54 590 496 CA3010 1-37 1 23 CA3043 1 87 123PA264 1-76 570 2.60PA265 1.98

7110 8.50
C13010A 243 2 26
CA3011 074 066

CA3044 1 20 1 07
CA3044% I 1 20 1 07

811
SIEMENS TAB101

4.45
0 971

CA30111'111,,
0 74 0.65

0A3012 0.89 079

1'13043
CA3046'
CA3047

1.28 109
0 69 0'60
187 128

TAAI51 0.88 TAD100 1.971 CA3012% 1 0.89 079 CA3047 A 2 58 2.26
TAA435 0.73 TAD110 1.97} CA3013 1.06 0 94 CA3048 2.04 1.81

CA9014 1 24 1 10 CA3049 1 60 143
CA3014V1 1 24 1 10 CA3050 1 84 164

SGS CA3015 2.09 186 CA.3051 1 84 1.20
TAA661B 1182 TA A700 2310 CA30I5A 340 808

CA3016 246 219
CA3052
CA3053

1 65 1 47
046 041

TAA621 .12.03 TBA651 11.69 CA3016A 378 883 CA3054 1.09 097
CA3018 0 84 0 75
CA3018A 110 0.99

(CA133000565 1 69 1 61
1.20 1.07All TTL IC's may be mixed to qualify

for quantity discounts. CA9019 0 84 0 75 ('A30063 8
"46

88 Pln TO -5 LC. Holders. 10.20
013020 1 26 1 18
C 1 60 1 43

CA3059
CA3060

6519

12166146
491 4 87

10 Pln TO4 I.C. Holders, 10-26 ' CA3021 166 1 89 CA3069. 2 55 2 87
12 Pln TO -5 LC. Holders, 110.40 CA30211,1 1.56 1 89 CA3064 1.20 1 07
8 Pin Dualdn-Line LC. Holders, 1010 CA3022 1 30 116 CA3065 1 20 1 07

14 Pln Onaln-Line I.C. Holders, 10.17 CA3023 1 26 113 CA3066 211 1 1111
16 Pin Dual -In -Line I.C. Holders. 40-20 CA3026 1 00 0 90

CA3026PR E
CA3067
CA3068

218 194
248 2 16

TTL LOGICS 1.00 0.90
CA30281 0 74 046

CA3070
CA3071

1 70 1 61
188 144

1-11 12-24 1-11 12-24.
1 CA3028B 1-05 044

CA3029 0.87 0 77
CA3072
CA8075

146 140
143 1.00fp fp

Op .1' CA3029A 1.65 147 CA3076 1 80 1.16
8547400 0.20018 8N7403 0.10 041 CA3030 137188 CA3078 8 19 2 so
8547401 040 0.18 8N7404 010 0.18 1 CA3030A 2.53 2.16 CA3080 0 79 0.70
8547402 020 018 8547405 020 048 , CA3033 248 246 CA3090Q 846 349
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LARGEST STOCKS SEMICONDUCTORS & COMPONENTS BRAND NEW
WIDEST RANGE GUARANTEED
20301 20p
20302 SOp
20303 20P
20806 420
20308 10.
20309 802
20371 162

2213405 452
2213414 2242
2213415 2299
2213416 370
2213417 1179
2213570 51.25
2N3572 971P

TRANSISTORS
40311 35p
40312 47111010175
40314 379!
40320 479
40323 354p

4712
40326 371g

D.C. PANEL METERS
BC172 152 BSW70 2712 N K T238 25p M1538 SERIES -FACE SIZE 42 ..: 42mm. ALL PRICES FOR 1-9 PIECES.

2212 11S/119 171P 2; KT240 2740 501tA, 22.00; 1000, 21.871; 200µA, 2146; 500AA, 61.50; 50-0-501.iA,
BC182 10p Bsx20 179p NET245 279p 11.871; 100-0.1000, 11.76; 500-0-50021A, 111.60; InIA, 11.60; 5mA,BC183 9p 88x21 rip NKT242 202 0160; 10m A, 21.60; 30mA, 11.00; 10018A. LAO: 500.1A, 81'80;BC184 UP I B8X26 465 NKT243 6212 IA, 21.60; 5.4. 21.60; 10y, 11.60; 20V, UV; 50V, 11440; 300V,
BC212L lip 11.60; 500V, 21.80.B8X27 4742 NKT244

8856BCY30 279 NKT24520374 201)
20381 2212
221404 2212
2N696 202
221697 202
221698 265
2N700 112
2N706A 1!}11
2N708 1`666p

2N3605 271P
2213608 2712
2N3607 2215

37 2 1 D
-2213703 10p

2213704 112
2218705 10p
2218706 9p
2213707 lip

40329 soij
40344 271240347 57ip
40348 5241140360 uip
40361 47040362 679
40370 389

BCY31 802
BCY32 500
BCY33 250

BCY34 34BCY38 402
Beir39 609BCY40 502
BCY42 152
BCY43 15p

B8X28 32ip
88X61BX60 8212u 629
,,,,x76 2214
BSX77 27192.

81178 ..r
B ---- - .;P9BM° 114p
118Y11 279

NKT245 20p,
NKT262 3021 SUBSCRIBERS' MAILING SERVICE
NKT264 20i We are pleased to announce that we can now offer a mailingNKT271 20p' service to our customers. For WOO the customer will beNKT272 202, I. dwith loose leaf binder and information on existingNKT274 20p: suppliedle a
NKT275 90p and new stocks as they become available. Subscribers are
NKT281 279 also able to take advantage of attractive discounts.

221709 S$I
221718 1fti
221726 091
221727 $05
2N9I4 179
224916 170
221918 402
2N929 22
2N930 27
2N1090 21
2213091 151
2N1131
2211132 MS
2211302 171
2211303 171
2211304 22
2N1305 II
2N1306

2213708 7p
2213709 Op
2213710 99
2213711 122
2N8715 *1.23
2213716 11.80
2213791 Moe
2N3819 8tip
2213823 0290
2213854 279p
2N3854. 279
2213858 274p
2N3855A 805
2213856 80p
2N3856.4 852
2213858 2.59
2N3858A 301.
2N3859 270

40406 67i1
40407 4PP
40408 IMP
40410 Uhl
40467A 674p
40468A 850
40600 679
40673 859
Ac107 up
AC126 20p
AC127 Up
AC128 SOp
AC154 229
ACI78 259
AC187 629
AC188 8742
ACY 17 274/
Acy18 2.5,

130664 3232
)3Cy58 520
Bey60 up
BCY60 nip
BCY70 202
BCY71 255
11C1172 179
BCZ10 271 11.gem 42W
BD116 11.189
BDI21 66p
BD123 524p
BD124 605,..BD151 1/BD132 352
MI2'10 11.371
BDYII 11.629
BDY17 11.30

1313224 162
B8125 15p
BBY26 170
B6Y27 179
B8126 1740
BSY29 1712
2825

....
4- - - -2 69

13141126 255
B8Y37 259
B8Y38 224P
B0Y39 2299
BBY1.1 329
BOYS" 321p
B0Y53 3712"BBY54 4..,
138256 902
B0 Y78 470

NKT401 8710'
NKT4O2 905
NKT403 752
21KT404 629
NKT405 752
NKT406 0299
NKT451 6240
NKT452 621P
NKTE3 474
NKT603F 824p
NKT613F 324p
NKT674F 80p
NKT677F 80p
NKT713 28p
NKT781 309
NKT10419 30 2
NKT10439 3712

uK 1N T 0-19 321p

DIODES & RECTIFIERS
121914 7p 18940 by BAX13 1295 B1Z13 252
124916 7p AA119 102 BAX16 1219 0A5 1715
IN4007 202 AAI29 102 BAY18 1712 0A9 102
I214148 7p AAZ13 102 BAY31 712 0A10 221p
1275145 137-1. AAZ13 1249 BAY38 2.15p 0A47 8p
1844 Op AAZ17 120 BY100 179p 0A70 7p
18113 15p BA100 162 14Y103 2212 0A73 102
144120 iflp BAI02 IMP 111122 8799 0A79 7p
19121 14p BA110 320 BY126 15p 0A81 8p
18130 Op BA115 79 BY127 17111 0A85 10p
18131 10p 11A141 Slip BY164 5219 OA90 7p
18132 12p BA142 SNP BYX10 2212 0A91 7p
18920 72 BA144 1212 BYZIO 352 02.95 72
18922 Bp B.1143 Up BY211 324p 0A200 10p
18923 lop 13.4154 1212 BYZI2 80p TIV307 50p

2N1307 26
2211308 Up
2N1309 $02
2211507 17311
2211613 Up
2N1631 $62
2N1632 Up
2N1637 Up
2211688 nip
2N1671B II

2N3859A 82110
2N3860 802
2213866 81.50
2213877 409
2N3877A 40p
2213900 8712
2N3900A 40p
2213901 9715
2213903 85p
2213904 852

ACYI9 252
Acy20 up
ACY21 Up
ACY22 205
ACY28 202
ACY40 209
ACY41 26..._ACY44 44P
AD140 Slip

IR
,B,.,0.,118 .1,1,:,;-.,- BDY20 21.124
BDY38 979
BDY60 11.26
BDY61 11.96
BDY62 SI
BF115 26p
8E117 479
919152 379

Y-9 462
B8 'BBY82 529
B8Y90 5712
BBY95A 120
C111 75p
C424 279
0425 02g,
C426 op
0428 379
C744 500

NKT20329 479
NKT20339 370
NKT80111 7712
NTK80112 979
NKT80113

61.123
NKT80211 9242
NKT80212 929
NKT80213 9219
NKT80214 924p

MAINS TRANSFORMERS -VARNISHED"
1 amp Charger. Sec. 0-3-5-9-18V (P. & P. 224p.) .. . 96p
2 amp Charger. Sec. 0-3.5-9-18V (r. St P. 224P.) . 31.44
1 amp (Douglas) MT103 Bee. tappings from BV to 30V 12.11
2 amp (Douglas) MT104 Sec. tappings from 6V to 50V . 1297
Port and parking 25p.
6 amp (Douglas) MT107 Sec. tappings from BV to 50V 67.52
Post and packing 373p.
Various other Transformers ranging from 42 to 52 in stock.

2211711 Up
2211889 22
2211893 87
2212147 MI
2212148 67
2212160 670
2N2193 402
2N2193A 4111
2212194A 202

2213905 3712
p 2N3906 374p
p 2214058 17 p
p 2214059
p 2214060 1112

2214061 nip
2214062 120
2214244 6712
2214285 174p

AD149 67fp
AD150 084P
AD161 379
AD162 579
AFI06 429
AF114 Up
AF1I2 25p
AFI16 262
AF117 sop

B167 180
BF173 192
BF177 80p
21F178 302
BF179 302
BF180 Up
SE1B] 329
BF184 252
BF185 42411

Dim of.Dion "4
D16P2 409Dim wit,
D161,1 402
1140N1 762
OETIO2 302
GET113 SOP

NKT80215 920
NKT80216 920
0C29 781,
0022 502
0023 64
0024 6020025 u p
0026 2745
oc.24 6240

TRIACS
SC4IA Up SC35D 11
80418 859 SCUD 90p
80411) 1140 SC4OD 21'25
E0502 41.90 fiC4512 11 50
40430 86p 8C46D 11 40
40486 85p 40429 80p
40512 2153 40432 11.37

BRIDGE RECTIFIERS
A. PIV

1 100 372
1.4 140 579
2 50 32 2
2 200 415
'2 400 48p

A. PIV
4 a Op
4 100 70p
4 400 80p
6 50 622
6 200 SOP
6 400 61.102212217 270

2212918 23P
2211319 Up
2N2220 Sip
2N2921 On
2212222 802

2214286 179
2214287 179
2/44288 179
2214289 174p
2214290 179
2214291 179

AF118 6210
AF119 20p
AF124 221:
A11125 2
AFI26 205
AF127 17411

BF194 1719BF195 110
BF196 420
BF197 WO
BF19O 4212
BF200 5219

200
GETI19 209
GET120 529
GET873 121p
GET880 80p

0(3.2,9 slip
0C35 602pug Slip
0041 120
0C42 gbp
0044 20

Economy Range Trisca DIACS
TC4/10 (Present) 4 atop 100 PIV 66p MPT20 400
TC4/20 (Preasflt) 4 amp 200 PIV 752 MPT28 .. 3712
T04140 (Presslit) 4 amp 400 PIV 11712 MPT32 .. 870
ST2 DIAC 219 NIFT36 . 37452N2287 21471

2212297 1102
2212368 17
2212369 17
22123691. 17

2N4292 1942
2144303 4712
2215027 6212
2N6028 67
2N5029 4712

AF139 370
AFI78 421,2
AF179 729
AF180 Slip

4842

BF24 14P
BF2225 199
BF237 2311
211/238 UP
B1244 SIP

OET887 202
GET889 224p
GET890 221p
GET896 220
GET897 2211/

0045 13ill
0046 15p
0070 15p
0071 ills
0072 12111

P.E. SCORPIO IGNITION SYSTEM
COMPLETE KIT £1000 P. & P. 50p

2212410 42
2212483 $7
2212484 ill
2212599 22
2N2540 221
2N2613 U
2212614 Up
2212646

2N5030 OUP
2205172 1212
2215174 6814
2215175 Uhl
2N5176 44
2N52322 Up
2145243 455
2145246 429

AF181
AF230 42111

"279 4710
AF280 629
AFZ11 3850
A8Y26
A8Y27 379
A81213 2711)

BFW58 27441
BFW59 250
BER'60 UP
BFW61 4710.,BFX10

Slip
Zst9-

BFXI3
BFX29 302
BFX30 302

GET898 2293,400 11.074
902420 !MN
MJ421 21.1213,430 £1.02i
51.1440 962
212480 974P

0074 329
0075 2212
0076 221p
0077 209
0081 205
008113 22ip
0083
0084

UP
252

MULLARD SUB -MIN ELECTROLYTIC
0426 range axial lead Op each
Values (AF/V); 0.64/64; 1/40; 1.6/25:2'5/16; 2.5/64; 4/10; 4/40; 5/64;
6.4/6.4; 6,4/25; 8/40; 10/16; 10/64; 12.5/25; 16/40; '20/16; 20/64; 25/0.4:
25/25; 32,10; 32/40; 32,64: 40/16; 50,414: 50/25; 50'40; 64/10; 80,2.5:
80/16; 00 25; 108 8.4: 125,10: 125'16; :ran 414; 200 10; 320 6.4.

2212696 22+p
2212711
2212712 Up
2N2713 270
2212714 Up
2212865 6.21p
2212904 301
22129044
2N2905 87+p
2N2905A

2215249 670
2 25/5285 63.26

2215266 12-75
2N5267 22-615
2N5305 870
2515306 109
2N15307 3712
2215308 370
2215309 621P
2215310 429

A0Y29 270
A0136 Up
1.0160 up
',giro 81i.,
ASY54 Up
ASY86 329
ASZ21 429
A1.1103 8146

BFX43 3712
BFX44 373p
11FX68 6712
BFX84 Up
BFX85 Slip
BF186 259
BFX87 2711)
BFX88 UP
BPX59 621:
BFX93A 7

... 46213481 -.-HJ490 in
MJ491 1147i
MJI800 22.171
MJE340 SNP
MJE520 602

kL1E2955
g1'175

00139 324 P
00140 3210
00170 30p
00171 30p..0C200 guy
0C201 602
OC202 752
oc203 429
oc204 nip

THYRISTORS
PIN' 50 100 200 300 400
1A 252 271P 871P 402 470
4A 402 459 659 50P- -21.1217 -
TIC47 0.62 200 PIV 582
Also 122 100 PIV, 75p; 27,13525
at 85g.; . 2N4444 11,91

MULLARD C280- .miFOIL CAPACITORS
0.01, 0.022, 0033, 0047, Sp; 0.068,
0.1, 42 each.
0.13, 0.22, 0.33, by each.
0.47 9p
0.68 112
1µF 14p2N2906 Up

2N2906 A WO
2212907 SOp

2215354 270
2/45355 279
2205356 3219

130197 14
130108 100
BC109 1011

BFY10 ants
BFYII 429Bn, 2249

MjE"" 874BIFF102 481,
MPF103 37fp

0°202 9400207 75p
00971 42111

VEROBOARD 0-15 0.1
Matrix Matrix

1.5p,F 119
2222F 252

2N2923 162
2142924 162
2212925 162
2212926
 Green 1
 Yellow 12
 Orange 1B+2

2M365 4712
2215368 3212
2216367 5712
2215457 8840

p 26005 792
p 26020 U

28102 501

BC113 162
BC1IS 150
BC116A lop
210118 105
BC121 205
BC122 209
BC125 20p;

/391/18 3812
BEY19 322
BEY20 11.
BFY21 424p
BEY24 465
119125 $52
BETH 20p

2191104 3712
M91105 8712
24903638 MO
NKT0013 4712
NKT124 429
NKTI25 27111....NKT126 3749

ORP12 50p
ORP6I 502
P346A 221p
TIP29A 50p
TIP30A 609
TIP31A 6210
TIP32A 752

21in x 31in 17p 232
21in x Sin UP UP
nin x 3iht 862 PAO
311n x Lin 30p 29p
bin x 17in (plain) Sip -
Vero Pins (bag of 36), 202.
Vero cutter. 45p; Pin Insertion

WIRE -WOUND RESISTORS
2.5 watt 5% Pip to 270 ohms

only), 7p.
5 watt 5% (up to 8.2k (1 only), 1111.
10 watt 5% (up to 25k0 only).

102.2N3011 702
2N3014 8212

28103 26p
28104 259

BC120 20n
BC140 374p

131,1129 50p
BFY.30 502

NKTI28 2710
NKT135 1710

T1933.4 31.06
TIP34A 1206

Took (0.1 and 0.15 matrix) at 551,
POTENTIOMETERS2213053 13p

2243054 462
2213055 622
2213133 SOp444

21,13135 Up

26501 3219
28502 362
28503 2712
3N

,,,

12.49 4, 49T'''''3N140 779

BC147 10p
110148 lop':
BC149 12p
80152 1742
110157 201:1119122
WW1 11

BFY41 502
OFY43 62111
BEY50 no
BEY51 202..

...9
IBFY53 170

NKT137 83112
NKT2I0 30p
NKT2II 309
NKT212 302
NKT213 802
NKT214 229p

TI834 829
TH343 402
T1844 10.

0 ,, 27:
T1S46

'
T1847 321!

OPTOELECTRONICS
MINITRON 3015F 7 -SEGMENT
INDICATOR (BEE P.E. MARCH
1972) 12GNP-7AH COLD CATHODE

Carbon:
Log. or Lin., less switch, 169
Log. or Lin., with switch, UP
Wire -wound Pots (3W), 882.
'Twin Ganged Stereo Pots, Log.
and Lin. 40p.2243136 Up

4573390 Up
1165801 eft

3N14I nip
321I42 Up
8N143 ego

..,7. , oP .11111156A 5741a
'"-'"9 P j11111/75 3
BC160 6241/1BEY76 429
BC167 1121 BFY77 Imp

NKT2I5 2.2is Tirti ,aa!
- - ---° "..NKT216 871P T1S49 121p

NKT217 420 na50 17iP

SIDE -VIEW NIXIE TUBES 75p.
TIL-209 RED LIGHT MITT-
ING DIODE (TEXAS INST.) 135p PRESETS (CARBON)

0 1 Watt Sp2243391A $02
9273392 170
3E8393 lip

397162 Slip
R.C.A.:-
40050 52,

801888 10P BEY90 670101680 19 gpx26 21,22
NKT2I9 30P
NKT223 27411

T1851 129
T1852 1212 RESISTORS

0 2 Watt 6p
0 3 Watt 742

2243394 lgp2N3402 2899
229403 22411
2213404 Ship

Post A Packing 13p

40244 nip
40251 8712
40309 3212
40310 45p

Matching charge
per order. Europe

Price.

B0169B 112
2101690 12p
110170 129
BC171 119

(audio transistors
25p. Commonwealth

subject to alteration

BPX29 2140
BPY10 S1.46
BRY39 470
B8W41 421p

only), 15p extra
(Air) Letter

without prior

NKT224 UP
NKT245 22
NKT229 30p
NKT237 Shp

per pair.
65p (511n.). Parcel

notice.

T31353 22i2
TI660 229t
T1861 252
TI862 279

£1.69 (Min.).

Carbon Film
watt 5%, 12. 5V, & 91V are

3 watt 5%, 1p. E24 series.
1 watt 5%, lip. 6W. 1W, & 2W
0 w M/0 2% 4p. are 212 series.

10%watt1 s. St ...P2 watt 10%, Op.

THERMISTORS
R53 (STC) /1.20
1C151 (Ik) 12p V2.1077 20p
YA3705 959
Mullard Them:Wore also in stock.
Please inquire.

CALLERS WELCOME A. MARSHALL & SON Send 159 for Comprehensive Price
Lists MON-FRI 9-5.30Tel. 01-452 0161/2/3

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9.5
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Practical Electronics Classified Advertisements
RATES: 8p per word (minimum 12 words). Box No. 10p extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitterireceiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE -
has obvjous applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.
GET YOURS! SEND 0.50 NOW (S.A.E. for details)

TO: 'BOFFIN PROJECTS'
DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

CLEARING LABORATORY, scopes,
V.O.M's, H.S. recorders, transcription
turntables, electronic testineters, 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 Beeding 236.

CHEAP FAST LOGIC EX-ICT. 2, 4, 6 DTL
gates per board, suit 100ns clock (1MHz rate)
Circuits, write-ups 60p. Free with order.
10 Boards 41.60. ('HAPLIN, 14 Warminster
Road, London, S.E.25.

SOUND/LIGHT-POWER DIMMERS
SPECIAL LIGHTING EFFECTS

Choose from our range of versatile units
specially designed for DISCO'S, CLUBS,
DANCE HALLS, etc.
Prices range from L6.50 to L2.2 per unit.
Send for free catalogue to:

D & D ELECTRONICS (P.E.)
20 Lodge Road, Wallington, Surrey

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Transistorised, Low Battery Drain.
With ON/OFF Switch and I2V Socket to

run other Lights or 12V Equipment.
Unbeatable at 23.30
or in kit form 22.00 post paid

SALOP ELECTRONICS
23 WO* Cop
Shrewsbury, Shropshire

Callers welcome

S.A.E. for lists

MISCELLANEOUS

P E
jV
YES

'I\

Build these
three simple and 1
stremely effective -
PE sound effects units
easily on one Type 3A
or each one on Type 1A

RrOP

mud
TIVIResi Illareplasa

W

See our advert in classified pages

Wiring connections ISPECIAL,S1,4C/313 Le. amp.
also provided OFFER! siniPcjgr/3..20

PE GENERAL PURPOSE
AMPLIFIER

on Type 3A or 3B

NIP ELECTRONICS VABLUNL1

with
MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM.

NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.

CHOICE OF SILVER ON BLACK, RED,
BLUE. GREEN.

TRIAL KIT El 28 Carr. Paid
No. I KIT LI.88 Carr. Paid
No. 2 KIT E2 39 Carr. Paid

M.P.E. Ltd. (P.E.), BRIDGE ST., CLAY CROSS
DERBYS.

EByyy

also

PROFESSIONAL CONTROL PANELS
WEEMCIEW

See close up work with
less eye strain and
fatigue. Lightweight
adjustable headband.
Powerful optically
ground I from
Continental glassworks.
Can be worn over

normal glasses. An essential aid
in electronics, modelling, industry.
Home and Workshop. Stamp
collecting, Jewellers, Watchmaking
and any fine work. 2ix magnifica-

ion. [4.95 + 35p P. & P. Send [5.30. 3x
model SOp extra. State model. TWIN -BEAM
SPEC -LAMP -Worn just like a pair of spectacles.
Two powerful spot lamps illuminate working
area. Can be worn with Binocular Magnifier.
Batt. operated. Only 1I.90 + 10p P.& P. Send [2.

JOHN DUDLEY & CO. LTD., Dept. PE.3
301 Cricklewood Lane, Child's Hill, London, N.W.2

Tr!. 01-4515!'17. Callers welcome.

BUILD IT in a DEWBOX quality cabinet
tin x 24in x any length. DEW LTD.,
It ingwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write 110W -right now.

PROFESSIONAL BUILT 2 manual and pedal
organ console, 61 note manuals with thumb
pistons under each, and shaped 30 note pedal
board. R. H. MEREDITH, 104 Bournbrook
Road, Birmingham, B29 7BU.

MAYFAIR ORGAN. 49 note, 16', 8', 54', 4',
11 tones, vibrato, reverb, £55 o.n.o. LYGO,
352 Dallow Road, Luton, Beds.

CONSTRUCTION AIDS. Fascia panels, dials,
nameplates in etched aluminium to individual
specification. Sheet aluminium, printed cir-
cuits -drafting tapes, negatives supplied,
boards manufactured, singles or small runs.
Copper clad laminate supplied. Hardware
for constructors. S.A.E. details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne.
Road, Stratford -on -Avon, Warwks.

RECORD T.V. BOUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
141 post free. CROWBOROUGH ELEC-
TRONICS (P.E.), Eridge Road, Crowborough,
Sussex.

METER REPAIRS. Ammeters, voltmeters,
multi -range meters, etc. Send to -METER
It E PA IRS, 39 ('hesholm Road, London, N16
01)S.

P.E. GEMINI. Etched aluminium fascia
pallets as detailed in latest publication.
Printed circuit boards and other items.
S.A.E. details. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road, Stratford -
on -Avon, Warwicks.

CIRCUIT BOARD ETCHING KITS, full
instructions, £1.25, c.w.o. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herts. .

. . . DON'T LOOK
unless you really want to get the benefit
from this collection of SUPER electronic
projects. Have you ever wanted to build
A MACHINE THAT LEARNS! Or perhaps
make a TEACHING DEVICE? Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE! How about a
" Thing " capable of REPRODUCING
ITSELF? Whatever your electronic turn -
of -mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science -fiction -
world of BOFFIN. Find out more that
interests YOU!
GET YOUR CATALOGUE - SEND JUST
ISp NOW!

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

ELECTRONIC MUSIC
Build your own units or even a complete
sound machine from our circuit assemblies.
These include I -C Ring Modulator, Phasing
amps, White Sound effects, auto Waa-Waa,
an amazing V -C oscillator, and many others.
Send 10p for catalogue; mail order only.

TAYLOR ELECTRONIC MUSIC DEVICES
Greyfriars House, Chester

SWITCHES UNUSUAL
PRESSURE MAT -flexible, hard-wearing
plastic mat containing 180 contacts. Con-
tacts close when pressed, open when re-
leased. Rating 50v, 500mA. Size 30in 24in

£2 each
MINI MAT -size 24in x 7in. £1.50
(Tailor made. Price on request). Suitable
for burglar alarm, counter, foot switch,
games. "Uses limited by imagination."
PROXIMITY SWITCH - in moulded
plastic case. Rating 250v, 600mA. £1.10
SWITCH PROBLEM? We have multi -
range, key operated, infra -red, solid state,
etc., etc.

POSTAGE ISp PER ITEM. C.W.O.
ELECTRONIC SWITCHING DEVICES
P.O. Box 7, Aspley. P.D.O. Nottingham

For further details send s.a.e.
Guaranteed satisfaction or money back

DAILY UFO flight pattern, 35p. UFO wav
pattern and prediction, 45p. TV notes on
I.F0 detection, 2 optical circuits, 50p. UFO
map (S. England), 38p. R. R. E. PUBLICA-
TIONS, Highlands, Needham Market, Suffolk.

SERVICE SHEETS

SERVICE SHEETS (1925-1972) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.
Telephone, Bexhill 7097.

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 50p.
Also large stock of obsolete and current valves.
JOHN GI BERT TELEVISION, lb
Shepherds Bush Road, London, W.6 (01-743
8441). S.A.E. enquiries.
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EDUCATIONAL

TELEVISION TRAINING
(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months' duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Next course commencing September 11th. Training courses
in Marine Radiocommunication and Radar are also available. Write for prospectus to : London
Electronics College, Dept. B/5, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721.

AMSE (Elec), City & Guilds, RTEB Cents
Radio Amateurs Cert. Study at home course.
in all branches of Electrical Engineering, etc
Details and illustrated book-FREE-BIET
(Dept. 11.5), Aldermaston Court, Reading
RI; 4PF. Accredited by CACC.

ENGINEERS-get a technical certificate.
Postal courses In Engineering, Electronics,
Radio, TV, Computers, Draughtsmanship,
Building, etc. FREE book from: BIET
(Dept. H.4), Aldermaston Court, Reading,
RG7 4PF. Accredited by ('A('('.

GET INTO Electronics-opportunities for
trained men. Learn at home. Postal courses in
RTEII, City & Guilds, Radio, TV, Telecoms.,
etc. FREE informative guide: CHAMBERS
COLLEGE (Dept. R.103), Aldermaston
Court, Reading, RG7 4I'F.

Send now for our:
Illustrated Component,
Equipment Catalogue

Slide and Rotary Lamp
Dimmer Catalogue
10p each-post Free

YOUNG ELECTRONICS
54 Lawford Road, London NW5 2LN

01-267 0201

BACK ISSUES. First Thirty P.E. Any
Offcrs? Bradley 01-643 4288.

POTTED BRIDGE RECTIFIERS small size.
400 PI V Z.% 65p each. discount on quantity.
Ring Yateley 83048.

OPTICS. "How to use Lenses and Mirrors",
112p. 100 ills. Hardback. Best book on the
market for the newcomer to optics. 21 each
on 14 days, approval against cash. New and
ex -Gov. optical equipment of all types. 48
page illustrated catalogue free for :ip stamp.
H. W. ENGLISH, 469 Rayleigh Road, Hutton,
Brentwood, Essex. Dept. P. E.

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. It.
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 111, Electronic and Mechan-
ical Components, new and manufacturers'
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

YUKA1A
'SELF- Spikla 5.>/P,r4:?6,17,EsizcoloAL

Get these aaer HAMMER
! OR BLACK WR/NKLE

NOW (CR/IC/etc) Pirruches
Arocne. %Reran wanaw .633

DEPT. DE5 YLIKAN, 307a EDGWARE ROAD. CORDON 30.2155

,

PERFECT SPEAKERS EX TV
P.M. 3 OHM (Minimum order 2)

8- 25' 15p each, add 10p per speaker P. & Pkg.
100 SPEAKERS for 115 delivered
200 SPEAKERS for 42.5 delivered

UHF TUNERS El TV (Complete with Valves)
42.50 each + 5Op p. & pkg.

or 10 for £23 post free
TRADE DISPOSALS (Dept. PE)

Thornbury Roundabout, Leeds Road, Bradford
Telephone 665670

MORSE MADE EASY!!
FACT NOT FICTION. ll you start
you will be 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. Vail can't help it, it's as easy as
learning a tune. 18 W.P.M. In 4 weeks guaranteed.

Complete Course 14.50 (Overseas £1.00 extra) details
only, 4p stamp. 01-660 2896.
03145C (Box 19). 45 GREEN LANE, PURLEY, SURREY

PRACTICAL ELECTRONICS. Vols. 1-5,
Mint. 01-504 3256 after 7.

LADDERS

LADDERS. 20ft, 2740. Callers Welcome.
Carr. 80p. Leaflet. (Dept. PEE), HOME
SALES, Baldwin Road, Stourport, Worcs.
Phone 02-993 2574/5222. Ansaplione installed
5222. Open Sunday 8-12 noon.

Established 1891

SITUATIONS VACANT

MEN !
£50 p.w.

can be yours
Now for the first time anybody (no
special qualifications are needed)
can train outside the computer in-
dustry for an exciting career as a
computer operator in only 4 weeks-
and can earn £2,500+ p.a.
JOBS GALORE! 144,000 new
computer personnel will be needed
over the next 5 years alone! Write
without obligation, for FREE
details or telephone TODAY!

London Computer Operators
Training Centre

E80, Oxford House, 9/15
Oxford Street, London, W.1

Telephone 01-734 2874
127 The Piazza, Dept. E80

Piccadilly Plaza, Manchester I
Telephone 061-236 2935

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained man.
Let I C S train YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc. Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
RADIO AMATEURS' EXAMINATION.
GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
C. & G. RADIO SERVICING THEORY.
Now available, Colour T.V. Servicing.

Examination Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator and
multi -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ABCC ACCREDITED BY THE CACC

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

I I

I

NAME
Block Capitals Please

ADDRESS

International Correspondence Schools
(Dept. JA25), lntertext House, Stewarts Road,

London SW8 4U.1

I I

A WHOLE WORLD I
OF KNOWLEDGE I AGE OCCUPATION

AWAITS YOU! I-- -J
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BOOKS AND PUBLICATIONS

PICTURE BOOK WAY OF LEARNING
BASIC ELECTRICITY 5 Vols.
BASIC ELECTRONICS 6 Vols.

f4.50 post paid
E5.40 post paid

SELRAY BOOK COMPANY, 60 Hayes Hill, Bromley BR2 7HP

OVER 1,000,000 PARTS ALREADY SOLD

Available on our 100`), Guarantee Money back
if not completely satisfied

Illustrated Prospectus Free on Request

BASIC PRINCIPLES OF ELECTRONICS
by Jenkins and Jarvis Pergamon

Vol. I : Thermionics, including theory
and practicals to beyond A and S level;
Vol I I : Semiconductors. Many modern
practicals; questions from recent
examinations. Hard or limp. All

booksellers.
This advertisement inserted by the authors.

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Harwell, London, \V.7.
01-567 5400/2971.

HIGHEST POSSIOLE CASH prices for Akal,
B. & 0., Brenell, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Uher, Vortexion, etc. 9.30-
5.00. 01-242 7401.

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(8) 367 Kensington Street

Bradford 8, Yorks.

GYRO'S small pair of motor driven gyros
wanted. Phone Kettering 3060.

RECEIVERS AND COMPONENTS

New Branded Guaranteed Top Quality
MICROCIRCUITS & TRANSISTORS

All Complete with Data
2N2926, Red and Orange 6p, Green Sp, BC109C
9p, 2N3055 411p, 741 36p, 723 75p, BFY50/51/52
10p, ME0412 19p, ME4I01 10p, MP8I II 33p.
Soldercon I.C. Pin Sockets 0.7p per pin.

JEF ELECTRONICS (P.E.5)
York House, 11 York Drive, Grappenhall

Warri WA4 1EJ
Mail Order Only. C.W.O. P. & P. 7p per
order. 0 65p Money back if not

satisfied. Discounts begin at 10 off.
List free on application.

GROUP POWER AMPS
100 watt, 60 watt, Trany Sets

suitable for EL34, KT88
60 Mains: Pri. 0-110-200-220-240V. Secy. 1

350V -0-350V at 350MA. Secy. 2 6.3 CT. at
4AM. LI I.
60 0/P: Secy. imped. 2.75-7-15 ohms. A -A
4k13.
60 Choke: 1 H at 350MA. L375.
100 Mains: Pri. 0-110-200-220-240V. Secy.
375V at 400MA., Secy. 88V CT. at IOOMA. Secy.
6.3 CT. 6 AMP. LI2.
100 O/P: Secy. imped. 2.75-7-15 ohms. A -A
2k0. 111.
100 Choke: 1H at 500MA. L375.
High quality material used throughout manu-
facture. Fully shrouded. State upright or
drop through mounting on mains. Post,
packing free of charge.
Trade enquiries Mail order only

ROVAL AUDIO
43 PINNER ROAD

SHEFFIELD SI I 8UG

WITWORTH
TRANSFORMERS

TV Line out -put transformers
Manufacturers of the largest range in the

country. All makes supplied.
Free catalogue.

Modern
BAIRD, BUSH, GEC, PHILIPS
Replacement types ex -stock.

For "By -return" service, contact London
01-948 3702

Tidman Mail Order Ltd., Dept. PE.
236 Sandycombe Road,

Richmond, Surrey TW9 2EQ
Valves, Tubes. Condensers, Resistors,
Rectifiers and Frame out -put Transformers

also stocked.
Callers welcome.

SOUND SUPPLIES (LOUGHTON) CO. LTD.
for Eagle International and International Rectifier

Product...
TOA P.A. Equipment and Mike..

Capacitor., Resistor., Plug., Sockets, Cables, Audio
Lead., Semiconductors, Valves, Vero Board, etc., for

the constructor.
Electronics Dept. Tel. 01-508 2715

10 Smarts Lane, Lonelier'. Essex
Hears: 9.110a.m...1 p.m. 2-8 p.m.. Mon.,Tue.. Wed.

and Pd. 910 a.m.-1 p.m., 2-1.30 p.m. Set.
Closed All Day Thurs.

LIGHT SENSITIVE
INTEGRATED

ARE YOU STILL USING
RHOTOTRANSISTORS, DIODES AND
OTHER PHOTOCELLS'

-KEEP UP TO DATE
WE ARE OFFERING THE COMPLETE
.:WITCH-
PHOTODETECTOR
AMPLIFIER
TRIGGER
DRIVER-ALL IN A SINGLE 4 MO, DIA.
CAN
-WILL DRIVE RELAY OR TRIAC FOR
AUTOMATIC LIGHT SWITCHING
CONTROL: BURGLAR ALARM BEAM
BREAK DETECTOR AUTOMATIC
DOOR CONTROL AND MANY OTHER
APPLICATIONS.
P.O.CHEQUES payable to ELBON and crossed
LITE-IC. ELBON. SUMMERFIELD. THE CRESCENT. WEST WITTERING. SUSSEX

CIRCUIT

PRICE ONLY 65p each
+ 5p post and packing with

foil operating instructions
10 for £1 75 post free

438

EX COMPUTER PRINTED CIRCUIT PANELS
Sin x 4in packed with send -conductors and top
quality resistors, capacitors, diode., etc. Our
price 10 boards SOp, P. & P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.
SPECIAL BARGAIN PACE. 25 boards for 11,
P. & P. 18p. With a guaranteed minimum of 86
tramistors. Data on transistors included.

PANELS with 2 power transistors similar to
0C28 on each board-components 2 boards (4 x
0C28) 110p, P. & P. 6p.

9 OAS, 3 0A10, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 876.
All long leaded on panels 13In X 4in. 4 for 11,
P. & P. 25p.

7080 OPERATIONAL AMPLIFIER TO5
S lead I.C. 1 or 50p bo ,,if 35p.

CM oft 20p.

250 MIXED RESISTORS 62p
I & 1 watt.

150 MIXED HI STABS 62p
1,, A 1 watt I. ,, A t,tt,

QUARTZ HALOGEN BULBS
With long leads. 12V 55W for car spot lights,
projectors, etc. 509 each. P. & P. Op.

GPO EXTENSION TELEPHONES
with dial but without bell. 95p each. P. & P.30p.
£175 for 2. P. & P. 50p.

BARGAIN RELAY OFFER
Single pole change over silver contacts 25V to
50V. 2-5k 0 coll. 8 for 150P. P. a P. Op.

KEYTRONICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

BRAND NEW copperclad fibreglass laminate
printed circuit board, two 2 x Sin or one 4 x Sin,
lips Add 10p for double sided. C.W.O. plus
P St P. 10p. H.R. CIRCUITS, 44 Wattyhall
Road, Wibsey, Bradford.

SHARPEN YOUR RESPONSES with Vemitron
ceramic i.f. resonators. Set, of four TF-04 442,
455kHz, with associated capacitors for band-
width 2, 4, 5.7, 7.5, 10 or 12kHz (state which),
11.1111, U.K. post 5p. Mail order only.
AMATRONIX LTD., 306 Selsdon Road,
South Croydon, Surrey, CR2 ODE.

111i111,11111111 Ji111111111111111111111L,

= ELEKON SPECIAL OFFERS
Twin Power Supply Panels (Semi -stabilised). Contains 2 x
Texas 1 810 110 Silicon Bridge Rectifiers, 100 P.I.V. at IA; I x Mullard E
OAZ225 Zener Diode, 7.5V at IOW; I ,I.T.T. Zener Diode, Sly at IW; =
5 x Texas ISI21 Silicon Diodes 150 P.I.V. at 200mA. Electrolytic =
Capacitors, 2 Plessey 1,000pF, 25V; 2 . 50µF, 50V; 2 x Mullard 1==-

- 250µF, 25V; 2 Mullard 6400F, 25V. Circuit details supplied.- Excep- E
tionally good bargain, LI, post 10p.
B argain Comp Parcels. Includes Resistors, Plugs, Sockets,
etc. 4Ib nett weight, LI, post 30p.
Assorted P ttttt io Mostly Plessey types, 10 for 30p, post 10p. =
E l lytic Capacitors. At reduced prices. pF/V 1,000/60-70,
1,500/50, 2,000/25, 2,500/50, 3,000/15, 5,000/15, 10,000/15, 32 + 32/350,
100 + 32/350, 100 + 200/300, 100 + 400/275, 150 + 350/300, 1,000 +
1,000/18, 40 + 40 + 10/350, 32 + 32 + 50/350, 600 + 600 + 600/35.
All above one price, 30p each, 10p post; or any 4 LI. 3,000/150. 6,600/50.
8,000/50, 10,000/70, 13,500/38, 33,000/25, 1,000 + 1.000/40, 150 + 50 +
150/350, 100 + 100 + 47/320, 100 + 100 + 200/275, 150 + 200 + 250/ E
300, 200 + 200 + 100/275. All one price 30p, post 10p; any 5 Ct. =

100/450, 1

Special B50/200, 250/100,argainE l500/12.
500 /60,

yties. 8/350, 360050,
150

50/350,
1,000/10-

60/450. , 80/300,
FE . 15 -
-01

Each pack contains one each of above ,11.50, post 25p. E
= ELEKON ENTERPRISES
= 12.11 TOTTENHAM STREET, LONDON WIP 9PQ =
= Telephone 01-580 7391
-711111111111111111111i1111111111111 li:Iiiiiiiiilliiiil 1111111Hliiiiiiiiiiiiiiiiiilig .
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RECEIVERS AND COMPONENTS

PRECISION
POLYCARBONATE CAPACITORS

Fresh Stock - Fully tested
Close tolerance capacitors by well-known manu-
facturer. Good stability and very low leakage.
All 63V d.c.
0.47µF: ±5% 30p; *2% 40p; *1% MP
1.0µF: *5% 406; *2% 50p; 1% 60p
2.21.i.F: *5% 60p; *2% 60p; *1% 76p
4.70F: *5% 70p; *2% 90P; ±1° 11.15
10µF: *5%1140: *2%111.40; *1%11.60
15uF, *5%01.00; *2%12.10; 11%12.70

P.E. SCORPIO IGNITION SYSTEM
Special 1111, 440 V a.c. capacitor for use in
place of two existing 047µF 1,000V d.c.
units (C6 and C7). Does the job of both.
Size 2 in ;in. Price - 45p each
Post and packing 5p on all orders
V. ATTWOOD, P.O. BOX 8, ALRESFORD, HANTS

COMPUTER PANELS 5-11C108, Diode. 16p, Post Sp;
4 for 60p, Post 10p. ASSORTED PANELS, 6 for 75p,
Post 20p. Send large S.A.E. for list of panels, etc.
LAS POT CORES 201n all box with 20 1% capacitors
111.70, post 30p. UNIT WITH 4 LAS POT CORER
plus 11 2% capacitors, 50p, post 16p. Singles 20p
c.p. New and boxed 30p c.p.
WIRE ENDED NEON& bank of 20 606, pool lop.COPPER

CLAD PAXOLIN single sided, 8 x 5, 10y,
post 5p each. 13 x III, 80p, post 10p each.
01012 ON PANEL ex equIpt. $6p c.p. 55 POSITION
STEPPING SWITCH. A.C. mains operated with
reset SOP post 15p. REMITTABLE 5 FIGURE
COUNTER 18222V. Will work on 12V. 111.75 post
16p. LOUDSPEAKERS 2lin 25 ohms 50p c.p.
UNIT WITH SOY D.C. MOTOR, 2 relays. 2 motorised
switches, mass of gears. etc. 11.76 c.p.
POLYSTYRENE CAPACITORS 125V, 150. 180, 220,
330, 390, 500, 680, 820, 1,200. 1,500, 1,800, 2,200,
2.700, 3,300, 3,900, 5,600, 6,800, 8,200, 0.01, 0012,
166 dozen post 10p. 0.015, 0018, 0.022, 0.027,
0.033, 24p dozen post 10p

ASSORTED COMPONENTS. 71b, 81.00 cep.
ASSORTED COMPUTER PANELS. 21b, 01.30 c.o.

J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LANCS.

MAIL ORDER ONLY

15i111111SaiaaItEliN
Brand New. Money Back Guarantee
NUMERICAL INDICATORS
3015F 7 bar 5 volt 8mA bar
0 -SDP £1.85. S.A.E. free data.
Socket 36p. 7447 driver, 1143
NIXIE type 0 -SDP 180V, 0.43.
LIGHT EMITTING DIODES. Infra-
red 15V, 81.45. Visible red 1.6%,
&in dia. panel clip, 87p.
I.C. Photo Detector and amplifier.
lens case, 44p.
IA RECTIFIERS. 20V, 6p; 400,
8p; IN914/916, 7p.
ZENERS. BZY88 400111W. 3.3%
to 30V, 126.
TRANSISTORS
BC107, So; BC108, 8p; BC109, Sp; BC177/8, lip.
233065, 45p; 2N3033. leo; 2N2926 oy, ep.
ME0404-2. 18p; FET2N3819, SSp; T1843. 8311;
2N37011/3/41216/7, lip. 23370819/10/11, ep.
INTEGRATED mourn
Op Amps 709, 31p and 741, 34p; TAA2613, GRP
TAD100 Receiver, 11.76. 703 R.F. amp., 66p.
85 WATT AUDIO AMP. and data, 111.49.
PLASTIC POWER 6W 500mA Darlington 'Amp.,
67p.
FREE CATALIST S.A.E., DATA SHEETS, tip.
C.W.O. P. A P. U.K. 6p. Discount 10+' 10%.
P.O. BOX 29, BRACKNELL, BERKS.

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.
EXAMPLES
Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 43p ea.
NEW
Scorpio Ignition Nov./Dec. '71. Fibreglass 60p.
Logical R/C Coder Dec.. '71. Fibreglass 44p.
S.A.E. for List.
P.H. ELECTRONICS LTD., Industrial
Estate, Sandwich, Kent. Tel. 2517

BUILD YOUR OWN DISCO/PA AMPLIFIER.
Modules available include 50 and 70 W amps.
Mic, gram, tape pre -amps, tone control, VU
driver, headphone monitor, mixers and mic.
over -ride. Send S.A.E. for details to: 30,
Compton Place, Carpenters Park, Watford,
Herts.

Mixed component parcels contain Toggle.
Wafer, Slide Switches. Plugs, Sockets, Electro-
lytic Capacitors, Valveholders, Tag.Strips, Tran-
sistors. Diodes, Potentiometers, Trimmers.
plus a good selection of other components.
Save yourself Cs oh these well-seleetsd parcels.
61b nett weight, LI. P. & P. 40p.
Assorted Capacitors (no rubbish), includes
Silver Mica, Ceramic and Polystyrene types.
100 for 50p. P. & P. 10p.
Assorted brand new wire -wound Resistors,
1-40 watts. 100 for LI, post free.
P.v.c. connecting wire, 10 different colours,
30 x I yard lengths. 10p, post free.
Electrolytic Capacitors, 32µF, 500V, 2.5p. Also
100µF, 500V (limited quantity), 35p.
Mixed wire -wound Potentiometers, good
selection. 10 for SOp. P. & P. 10p.

Mail Order only
XEROZA RADIO

I EAST STREET
BISHOP'S TAWTON, DEVON

P. E. transistor circuits look better
GUILD THESE
SR BP or

ON nippmogin
FIBREGLASS

14 15p 18
24 21ip 28 341,

3A 3b3 38 tip
2A6 28p 208 34p
44.13 3,1p 4E18 52p

HMETRON 1/1 or 186413 05, 609 72p

kilOp.'iLLIC"*'Rokiig;askarTrit,gt.Tribacnrs.H.rt..

,ERAL PURPOSE AMPLIFIER 3A or 3B

.rmOLO IA or 15

"BLE BOOSTER IA or IS

JOCELL TMYRISTOR SWITCH IA or 1B

electronics
SL403D M50, SN76013 2145, MFC4000 52p,
ADI61/162 pair 60p. A.M. Coil set with ferrite
rod 21 (p. & p. 6p all orders), Carbon Track
pots 12p + Switch 24p.
Fully illustrated 1972 Catalogue 20p post free.
56 Fortis Green Road, London NIO 3HN

If you have difficulty in

obtaining

PRACTICAL

ELECTRONICS

Please place a regular

order with your

newsagent or send I

year's subscription

(£2.65) to Subscription

Department, Practical

Electronics, Tower House

Southampton Street

London WC2E 9QX

P.E. GEMINI
STEREO AMPLIFIER

(Dual purpose, 30W per channel)
All the components to build this high
quality amplifier. as featured in "Practical
Electronics..? Nov. 1970-Feb. 1971, are
now available from one source.
ALL PARTS CAN BE PURCHASED
SEPARATELY.
Please send foolscap size S.A.E. for free
complete lists. Reprint of articles available
in booklet form, complete with free price
list, SSp post free.

Mail Order Only

ELECT ROSPA RES
21 BROOKSIDE BAR

CHESTERFIELD, DERBYSHIRE
QUALITY VALUE SERVICE

DRY REED INSERTS

Overall length 1.85 (Body length 1.1').
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 614p per
doz.; 8875 per 100; L1750 per 1,000; 12.50 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40;42 Portland Road, WerthIng, Susses 0403 3097

BRAND NEW COMPONENTS BY RETURN.
Eleetrolytleg 15 or 25 1. 2, 5, 10 mfds-301,
25, 50-4p. 100- Sp. Mylar Film 100V.
0.001, 0.002, 0.005, 001, 0.02-2p; 0.04.0.05-
2}p; 0.088, 0.1 3p. Mullard miniature
carbon film resistors third watt E.12 series
1f1-10Mfl, 8 for Sp, insured postage Sp. The
C.R. SUPPLY CO., 127 Chesterfield Rd.,
Sheffield, S8 ORE.

New, At Last
HEATS1NKS, a new range, never before
available, gives decreased leakage current,
longer transistor life and circuit
reliability, lower costs.
FAN, TOP TO5 LB T066 UP TO3.TO8

T tii0
Only 10p Only 2.0p Only 35p
Please include 5p P. & P. on all orders.
AUDIO CABLE, graphite loaded thermo-
plastic screen gives flexibility, less noise,
designed for all audio applications, ideal for
DIN plug use. Price: I core, Sp; 2 core,
10p; 3 core, 15p; 4 core, 20p per yd. Please
include 10p for I Oyd or less, 15p over.

J. W. SALES, 6 Russet Road
Cox Green, Maidenhead

NEW

15"411111EZ 5P039
7 TRANSISTORS - GUARANTEED
PRINTED CIRCUIT - TESTED
DESIGN BUILT - INSTRUCTIONS

A great new 15 watt Hi-Fi amplifier is now available
at the low cost of 13.75. Just look at the specifi-
cation-Power 15 Watts R.M.S. Frequency response
15 cs-19000 cs, IdB at all powers. Signal to
noise ratio better than -70 dB. Harmonicdistortion
0.1°0. Input sensitivity 750 my into 2k. These
factors make the H. Electronics Hi-Fi amplifier the
best at its price-order now

H ELECTRONICS.
105,Grange Road, London . S.E.25
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MAN-SIZED ROBUST PATCHBOARD
MAKE A "PATCH" AS IF YOU MEAN IT.
"K -L -O -N -K" and it's MADE!
No fiddling with fragile patch pins. No cables.
Countless possible combinations giving FULL
RANGE EFFECTS. Keyboards available for versatile
"live" use.

VOLTAGE CONTROL
Voltage -controlled filters, oscillators, amplifiers
and ... P -H -A -S -E.
Yes, Dewtron have perfected voltage -controlled
phase in module form.

SYNTHESISER
using Dewiron(Regd Trademark)

PROFESSIONAL MODULES
CASH SAVINGS
by buying modules and parts in bulk!
All modules are available separately:
Ring Modulator RM2, £7. Voltage -controlled
Oscillator VC01, £9.50, giving sawtooth and square -
wave outputs. Envelope shapers, ES1, self -
triggered or ES2 keyboard -triggered, either type
£12.50. White noise type WN1, £6. Voltage -
controlled amplifier VCA1, £10. Voltage -controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage -controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. 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 £4.50.

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 a leading group.
Send s.a.e. for synthesiser details or send 15p for full catalogue of our famous musical effects.

D.E.W. LTD. 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

MULTIMETER IT12, 20,000 ohm/V, £4.20. 10W
TRANSISTOR AMPLIFIER, £3.75. STEREO
HEADPHONES, 8 ohm, £1.95. HIGH IMPED-
ANCE (2,000 ohm), 80p. TELESCOPIC
AERIALS, 47in, 45p. RECORDING TAPE:
5in L.P. 900ft, 45p; 51in L.P. 1,200ft, 60p; 7in
L.P. 1,800ft, 80p; C60, 39p; C90, 60p. MICRO-
PHONES: Lapel, 28p; ACOS Mic. 45, 90p;
Mic. 60, 92p; Dual Impedance, 600 ohm and
50W, L450. 5ki2 Potentiometers with Switch,
16p. Bridge Rectifiers, 40V, 1.5A, 36p. Rotary
Switches, 250V, 2A, 9p. PLUGS: Jack Stan-
dard, 10p; SCREENED, 13p; 2.5mm and 3.5mm,
6p; SCREENED, 8p. BALANCE AND TUNING
METER, 500/tA, 38p. 100 MIXED RESISTORS,
45p. MINIATURE INDICATOR LAMPS (5
colours), 11p; 6V or 12V BULBS for above, 4p.
CARTRIDGES: COMPATIBLE ACOS GP91-
3SC, 90p; STEREO GP93-1, L115. MAINS
NEONS panel mounting (red, green, clear),
13p. TELEPHONE AMPLIFIER, £2.62. MINIA-
TURE SKELETON PRESETS, 6p. CAPACI-
TORS: 400-200-50-16mF, 300V, 30p. A range
of miniature CERAMICS 50V and Miniature
ELECTROLYTICS. FIBRE GLASS cut to size,
ip per sq. in.
Special prices for quantity. S.A.E. for list.
Add 10p for P. & P. on orders under £5.

M. DZIUBAS
158 Bradshawgate, BOLTON, Lancs

FOR THE AMATEUR AND
CRAFTSMAN ALIKE ...
PRACTICAL

WOODWORKING
The invaluable magazine for detailed how-
to -do -it features covering every aspect of
working with wood.

Place a regular order now . .. they sell out
fast! Out every month . . 25p

BAKER I Sin. AUDITORIUM
A high wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps. Ideal 44

for Public Address, Discotheques,
Electronic instruments and the
home.
Maximum Power 35 watts

Bass Resonance 35 c.p.s.
Flux DensIty 15,000 gauss

Voice coil impedance 8 or 15 ohms models

Useful response 20-14,000 c.p.s.
Nett weight 15 lbs.
GUITAR MODEL "GROUP SO"50
Latest catalogue S, w,th enclosure pions

£POST
19FREE

was. L19
I

Baker Reproducers Ltd
Bensham Manor Road Passage, Thornton Reath, Surrey. 01-684.1665
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In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.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 interesting 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 you look forward to. There are
no books to buy and you can pay -as -you -learn.

If you'd like to know how just a few hours a week of your spare time.
doing something constructive and enjoyable, could put you out in front,
post the coupon today. No obligation.

WHICH SUBJECT WOULD INTEREST YOU?
Mechanical
A.AI.S.E. Mech.)
Inst. of Engineers
Mechanical Eng.
Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A.M.I.E.D.
Gen. Draughtsmanship
Die & Press Tools
Elec. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E.
C. & G. Elec. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics with kit',

Auto & Acro

MAA 11 Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gen. Acro Eng.

Management &
Production

Computer Programming
Inst. of Marketing
A.C.W.A.
Works Management
Work Study
l'roduction Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials I kindling
Operational Research
Metrication
Sales Management

Constructional
A.M.S.E.
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
Ideating & Ventilating
Carpentry Si Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.E.I.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
Etiefish
Chemistry
General Science
Geoky
Physics
Mathematics
Technical Drasc/og
French
German
Russian
Spanish
Maim,
11.I.E:T. and its
associated schools
have recorded :cell
over 10,000 G.C.E.
successes at '0' and

keel.
WE COVER A WIDE
RANGE OF TECHNICAL.
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Student,
have obtained City &Guild,
Certificates. Thousands ot
other exam SUCCC ves.

tierediied (ii ihr Council for the Accreditation
Correepondenre Colleges.

BIET
(Write if you prefer act to cut this page)

THEY DID IT-
SO COULD YOU

"My income has almost trebled ... my life is
fuller and happier." - Case History G/321.

"In addition to having my salary doubled,
my future is assured.'' -Case History H/493.

"Completing your Course meant going from
a job I detested to a job I love." - Case
History B/461.

FIND OUT FOR YOURSELF
These letters and there arc many
more on file at Aldermaston Court -
speak of the rewa-ds that come to the
man who has given himself the
specialised know-how employers seek.
There's no surer way of getting ahead
or of opening up new opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

free/
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4P} .

POST THIS COUPON TODAY
ow.

B.1.E. I ., Dept B4, Aldermaston Court, Reading RG7 4P1'
Please send me book and details of your Courses in

IName
BLOCK CAPITALS PLEASE

Age
Address

Subject of Interest

IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE
Published approximately on the lath in each month by IPC Magazines Ltd., Fleutoay Earringdon Street, Loudon, E.C.4. Printed in England by Chapel River Press,Andover, Hants. Sole Agents for Australia and New Zealand Gordon Si Notch viLisia) Ltd. South Africa -Central News Agency Ltd. Rhrdesia and Zambia -Kingstous Ltd.East Africa-Stationery and Office Supplies Ltd. Subscription Rate hod postage) Fee one year to any part of the world C.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 orotherwise disposed of by way of Trade al more than the recommended wiling price shown on the cover, and that it uhall not be lent, resold or hired out or otherwise disposed of in amutilated condition or M any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literaryor pictorial matter whatsoever.



HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI ELECTRONIC COMPONENTS TEST PA DISCOTHEQUE LIGHTING MAIL ORDER

20 20 WATT I.C. STEREO AMPLIFIER
(As featured by Practical Wireless May/June 1972)
DEVELOPED "TEXAS" ENGINEERS FOR
PERFORMANCE, RELIABILITY AND POWER

FEATURES INCLUDE: Low profile with specially designed
Gardners Transformer. 6 1.C.'s, 10 Transistors. 4 Diodes, 2 Zeners.
Fibreglass P.C. panel. Multi protection. Stabilised supply. DIN
input/output. Complete chassis work.
FUNCTIONS Separate Treble ;Bass; Volume/Balance controls.
Input selector, Mag. pu, Radio. Tape in and out. Headphone socket
Scratch and rumble filters. Mono/Stereo switch.
SLIM DESIGN WITH SILVER TRIM -Chassis size overall
141in 6in 2ii rnax.
TOTAL COST TO BUILD L28.50 post 45p. (Optional teak sleeve
available july'August.)

TEXAS - HENRY'S VALUE AND PERFORMANCE
Henry's are sole U.K. trade and retail suppliers of the TEXAN.

ENQUIRIES INVITED

LATEST EDITION
CATALOGUE

PRICE

55p M000
Stock lines
at Special

Low Prices and
Fully Guaranteed

Fully
detailed and
illustrated
covering every
aspect of
Electronics
-plus data.
circuits and
information

POS1 PAID

(40p FOR ))
CALLERS)*

Plle/RVE 10pVOUCHERS
FOR USE WITH PURCHASES

Send to this address Henry's Radio Ltd. (Dept. PE),
3 Albemarle Way, London, E.C.I for catalogue by
post only. All other mail and callers to "303", see below.

TEST EQUIPMENT I
Huge range in stock -too
much to list here. It's all in
the latest catalogue -prices,
specifications, etc. Also Panel
Meters and Edge Meters.

GARRARD

McDONALD

GOLDRING
CHASSIS (Post 50p)

SP25,3 £10 .50 HT70 LIS 00
MP60 LIO 40 MP6I0 L14.15
AP76 £18.85 Zero 1005

L40 75
WITH PLINTH/COVER
(Post 70p)
MP60 PC LI7 20.
HT70 PC 121.60.
HL75 PC L35 25.
GL72P 09 26.
TD I 50AB TX11 L40.75.
PL I2AC L35 25.
BD2 £3235.
CART/PLINTH/COVER
(Post 70p)
GL72PC/G800 £34.50.
HL) AP76/G800 £79.95.

HT 70PC/G800 L27.00.
MP60 PC/SCSM LI7 25.
(HL) SP25/3/G800H 08 95.
(HL) 2025 TC!9TAHCD L13.50,

ULTRASONIC
TRANSDUCERS

Operate at 40kc/s up to 100
yds. Ideal remote switching and
signalling. Complete with data
and circuits.
PRICE PER PAIR L590. Post 10p.

POWER INTEGRATED
CIRCUITS

SL403D-3 watt with 8 -page
data, layouts and circuits £1.50.
P.C. Board 60p; Heat Sink 14p.
IC12-6 watt with data and
circuits 0.50.
TOSHIBA -20 watt Power
Amp Module L4.57.
TOSHIBA -IC Preamplifier LI .50
TOSHIBA Data/Circuits Book
No. 42 10p.

TEXAS PUBLICATIONS
1-100 watt Amplifiers and
Preamplifier. Layouts and
data LI as. (Free list No. 48A).
700 -page IC Data Book (No. 2)
all TTL IC's. 60p. 420 -page
Transistor Data (No. 3) 60p. 340 -
page Transistor Data (No.4) 60p.
(Post, etc., 20p each.)

7 SEG & NIXIE TUBES
(Post 15p per I to 6)

XN3, XNI3, GN6 0-9 side
view with data, 85p.
GNP -7. GNP -8 0-9 side view
with decimal points and data,
95p.
3015F 7 seg. L7 per 4 with data.
New Digital clock circuits
NIXIE & 7 SEG. Ref. No. 31 15p.

TRANSISTORS. I.C.'s etc.
Free list No 36 on request.

PUBLIC ADDRESS, LIGHTING AND DISCOTHEQUE EQUIPMENT
011055 30 watt rms Amplifier, 4 inputs, master cone
and volume controls, etc. 8 ohm output. Cased portable. if. e) .503.50. Post 40p. D.170S 70 watt rms version. Cased
portable. £49.75. Post 40p. 645 C75. i.
DISCOAMP 100 watt rms to 8 ohms, 4 inputs, separate
bass and treble controls, PFL, etc. Cased for cabinet or
rack mounting. L67.50. Post 40p.
McDONALD MP60 fitted to plinth with cover SPECIAL!! Anti -Feedback Microphone
SCSMD cartridge to match above amplifiers. 07.25 designed and made for Henry's for all PA/
Post 70p. Disco Equipment. LI I -SO.
DJ30L11 3 Channel light control unit for above ampli- LIGHT GUIDE 64 fibres sheathed LI
tiers. 3 1 kW. Treble, Bass and Mid range. 0.850 per yd. Mono (0.01in) LI-50 per 25 metre
Post 35p. DJ4OL as 30L plus micro- reel.

Call, write or phone for details and lists.phone L37.50.
EFFECTS PROJECTORS -
Coloured rotating light patterns.
DISCO COLT 150W Tungsten L22.50.
LIQI 50-50 watt Q.I. L32.50.
LIQI 150-150 watt Q.I. ESC

Complete
range of

Disco PA and
Lighting on
display at

HI-FI-LARGEST RANGE IN STOCK -
BIGGEST DISCOUNTS -FREE 12 -PAGE

STOCK LIST -Ref. 16 17

POLISHED
Post 30p.

LOW COST HI -Fl SPEAKERS
E.M.I. Size 13/in 8/in and Ceramic Magnet
TYPE 150 6 watt. 3, 8 or 15

ohms (2.20. Post 22p.
TYPE ISOTC Twin cone ver-

sion (2,75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover, 3, 8
or 15 ohms. £3.85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover,8 and 15 ohms.
0.70. Post 28p.

CABINETS For ISO, 150TC and 450 L460.

HIGH POWER AMPLIFIER MODULES
Quality transformerless low noise amp.
lifers suitable for all Audio, PA and Hi-Fi
use. Modern compact designs. PA25 and
PASO supplied with plug harness for use
with MU442 Power Supply.

MPA I2/3 18V 0 -BA 12W 3-4 ohm L4.50.
MPA I2/IS 30V 0.5A 12W 12-16 ohm
(5-25.

010 or I only PASO LOS.

MPA 12/3 or 15 f4.50.
PA25 22-0-22V IA 25W 8 ohm 0.50.
PASO 22-0-22V 2A SOW 3-4 ohm 0.50. II
MU442 Mains unit for I or 2 PA25

MU24.40 Mains unit for I or 2

PA25 Post 20p per unit.

ALL SILICON-FET PREAMPLIFIER AND MIXER
SELF POWERED

PRICE El 0-50 P3°4

All inputs. Adjust.)ble
put and output. DIN
sockets. Tape in and out.

Microphone mixing. Su, -
able up to 4-PA25 o-
2 -PASO.

300mW TRANSISTOR AMPLIFIER MODEL 4-300,
Fully assembled STR Amplifier.
Size I; lin, l-IOmV
adjustable sensitivity. Output
3-8 ohms. Fitted Vol. control.
9 volt operated. Thousands of
uses plus low cost. Cl/5 p.p. 15p
(or 2 for (3.25 p.p. 15p).

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kcjs BAND-
WIDTH PRINTED CIRCUIT. HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.
There is no doubt about it -
VHF FM gives the REAL sound.
All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL £6.97, p.p. 20p.
Decoder Kit (5.97. Tuning meter unit 0.75.
Mains unit (optional) Model PS900 £147. Post 20p.
Mains unit for Tuner and Decoder PSI200 L2.62. Post 20P

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 L3.60 Z50 £4.38
STEREO 60 0.98 PZ5 L3.98
PZ6 L4638 PZ8 E597
Transformer for PZ8 L2.95.

Active Filter Unit L4.45,
Stereo FM Tuner 06.95.
1C12 LI80 QI6's LI 5 pair.
Post, etc. 20p per item.

ALSO IN STOCK
2000 03.50 3000 L30.95

Post 50p each.

PACKAGE DEALS
2 Z30, Stereo 60, PZ5
LI 5 95. Post 25p.
2 Z30, Stereo 60, PZ6
LI 8 00. Post 25p.
2 Z50, Stereo 60, PZ8
L20.25. Post 25p.
Transformer for PZ8 (2.95. Ij
Post 20p.
NEW PROJECT 605 KIT
119.95. Post 25p.

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning.
600mW push-pull output, fibre glass
PVC covered cabinet, car aerial.
Attractive appearance and per-
formance.
TOTAL COST TO BUILD L7.98,

p.p. 32p (13a t. 22p). All parts sold separately -Leaflet No. 2.
"7T" MEDIUM AND LONG WAVE PORTABLE (as previously
advertised) (6.98. p.p. 35p from stock -Leaflet No. I.

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S
Send large S.A.E. witn list for parts quote for your circuit or get a Catalogue -its all in there

SLIDER CONTROLS -Top quality. 60rnm singles and
ganged. Complete with knobs. 5K, 10K, 25K. 100K. 500K
I meg, Log and Lin. 45p each, 10K, 25K. 50K. 100K, Log and
Lin ganged. 75p each. Post 1-5, 15p; 6 or more 20p.

Electronic Components,
Audio and Test Gear Centre
356 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 4736

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 5854

P A_ Disco
& Lighting Centre
309 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 6963

Mail Orders, Special Bargain
Shop. Industrial Sales
303 EDGWARE ROAD,
LONDON, W.2.
Tel : 01-723 1008 '9

-309'; "354- & -356- OPEN S/X FULL DAYS A WEEK 9 am to 6 pm MONDAY TO SATURDAY


