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

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 %'' 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 tripie- coated bits are iron, nickel and chromium plated.
Price £1.95

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare
bits cbtainable. 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 H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 volts. Spare bits 1/8'', 3/16' and %'’ are
obtainable. Price £1.83.
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E.240 20 watt 240 volts soldering iron fitted with
%' 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 ¥'’ available.
Can also be supplied for 220 and 110 volts. Price £1.83

9 SK.1
~\, ~ SOLDERING
= ) ) KIT
et >
= i‘ . The kit contains a
- 15 watt 240 volts
soldering iron
gt fitted with a 3/16" bit,

nickel plated spare bits of 5/32" and
3/32, areel of solder, heat sink,
3 cleaning pad, stand and booklet "How
Price £2.75 toSolder”. Also available for 220 volts,

I enclose cheque/P.0O./Cash
(Giro No. 2581000}

Name
Address

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,,

1T amp fuse and booklet
""How to Solder”

colour catalogue.
Please send the following:

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 f.91 .95,

v aattery J5 wnd
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from electrical, radio or car accessory

shops or from Antex Ltd., Freepost
{no stamp reaquired) Plymouth

PL1 1BR Telephone 0752 67377/8

D Please send the Antex I
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Now! From EMI

precision speakers and
enclosures in matched
money-saving kits

EMI speakers are internationally recognised-used ~ combination of superb sound reproduction and geod
in the highest quality sound reproduction equipment.  looks you'll be proud to have in your home.

Because of this world-wide demand, EMI matched There are eight kits-from compact book-shelf

speaker kits are available to you at areally keen price.  units to large floor standing enclcsures-all finished
And now, EMI introduce the commonsense cost- in selected wood veneer, with matched loudspeaker

saving approach to high quality speaker enclosures. kits handling from 5-35 Watts.

Auvailable in complete easily assembled kit form-all Realise the full fidelity of your audio system at a

you need is a screwdriver-they form the ideal fraction of the cost of comparable speaker assemblies.

Contact your hi-fidealer or send to EMI for full details

ionst lesders in
Records and Entertainment.

EMI Sound Products Ltd., Hayes, Middlese x.
Telephone: 01-573 3888, Ext. 667

I e _m" Perfection in Sound
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* GCOMPACT —
EASY TO ASSEMBLE ,
% LATEST SOLID-STATE ELECTRONICS
* MONOLITHIC POWER AMPLIFIERS
% BRITISHBUILT s FULLY GUARANTEED
* COMPREHENSIVE INSTRUCTIONS
* DIRECT FROM MANUFACTURERS

The Bi-kits “SYSTEM 12 STEREQ" is a kit form moduiar 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
STEREQ' specification.

Sy STEM 12 ST KT

P&P35p

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

enclosing M.O./P.O./Cheque: Value £................ to

o BI-KITS Dept. PE, 63a High Street

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

SEMICONDUCTORS AT LOWEST PRICES
All semiconductors brand new and fully guaranteed.
ZTX107 ZTX320 BFS6 1 19p 25176 KS043A 17p
Z1X108 2TX330 BFS96 16p Z5178 KSQ47A 17p
ZTX109 ZTX331 BFS97 llp 25270 17p
ZTXI14 ZTX500 BFS98 1lp 25271 i7p
ZTX300 ZTX501 2N3055 65p ZS5272 17p
ZTX30l1 ZTX502 25274 i7p
ZT X302 ZTX503 Diodes 25276 17p
ZT X303 ZTX504 ZS140 1lp 25278 7p
ZTX304 ZTX510 ZS14| i7p
ZTX310 ZTX530 25142 Zeners t7p
ZTX3II ZTX531 25170 KS030A 17p KSI20A 17p
ZTX312 9p ZTX550 I15p ZS171 KS033A 17p KSI30A 17p
ZTX313 10p BFS59 Z8172 KS036A 17p KSI50A 17p
ZTX314 Ilp BFS60 25174 15p KSO39A 17p KSIBOA 17p

MOTOROLA: MJE2955 £1:65. MJE3055 85p. 2N 4444 £2.15
R.C.A.: CA3075 £1-13. CA3090Q £3-46 .
Postage & packing 10p. Free above £2. 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

=

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 outin
just 8 seconds, anaesthetizes pain, reduces
swelling. Be well-equipped —buy Burneze,
from chemists.

q N\
(&
\

Potter & Clarke Ltd Croydon CR9 3LP

354

C.T. ELECTRONICS
267 ACTON LANE, CHISWICK, LONDON, W.4
9.30 am. - 6p.m. . MONDAY — SATURDAY
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LATEST SHIPMENT JUSTARRIVED!

|\ oo 8!

RUSSIAN
WORLD
BEATER.

107aAsi5700
WORLD WIDE

THOUSANDS OF TRANSMISSIONS,
AND STATIONS THE WORLD OVER!

*COMPARE
ITS PERFORMANCE with

£ 34 RADIOS!

NOTJUSTARADIO-BUT
TECHNOLOGICAL MAGIC!

What everyone's been waiting 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 3 “ crystal sec’'. It's far better than any 6-wave
radio even they have produced! ‘We're almost giving them away at £9-97—a
mere fraction of even today's Russian miracle orice! We challenge you to com-
pare performance and value with that of £34 radios.” " You can't fose. 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 separate wavebands, inciluding Stan-
dard Long, Medium and Short Waves to cover the world. ique side
control waveband selection unit gives incredible ease of stati i
Thousands of different transmissions and stations at your
and messages from all over the world!

ingertips,
Superb, sweet tone—controlted 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 buile-in
tefescopicaerial extending tofull 333in length. It's also a fabulous CAR RADIO,
any speed, requires no additional aerial. UNIQUE! Elegant Black,
White and Chrome finish case. SIZE 10iin x 8in \ 3}in overall approx. Made to
give years of perfect service. With WRITTEN GUARANTEE, manual with simple
instructions and circuit diagram. ONLY £9197 POST, ETC., 43p. Standard
batteries 25p extra. Can also be used through extension 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! Firstclass makers! Not only a fabulous VHF AM/FM
Radioc 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 rccord and play back anything, anywhere! You can even
tape direct from the Radio as you listen! RECOMMENDED RETAIL
PRICE GENUINELY £44 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/recording level indicator or built-in automatic leveller!
*Separate ON/OFF, and Hi-LO volume controls! Heavy duty built-in
speaker! *Earphone (for personal listening or "*monitoring’’) and extension
speaker sockets! *Remote control microphone! “Built-in swivel tele-
scopic extension aerial (24in approx.)! 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 locat
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 £££€£’'s more for 2 Car Radio or Car Cassette Player ALONE! ONLY £23-75
carr,, etc., 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. t's an offer you cannot afford to miss !

-— — -— Lo -—

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

bothstores— (COMMERCIAL TRAVELLERS PLEASE NOTE: Merchandising
office at Holborn store.}

THE VERY LATEST! SENSATIONAL!
BorrasLe HIGH FIDELITY

PORTABLE
Special Transmissions & Radio Receiver

VHF W/t SPEC/AL

M AIRCRAFT
AFC WAVEBAND

\\ — REDUCED TO

£1.99

POSTET

BUT WAIT!
SUPER DE LUXE

AC/DC MAINS

and BATTERY model
with Built-in MAINS

BATTERY BOOSTER
ONLY£2 EXTRA IF REQUIRED)

PICKS UP AIRCRAFT TRANSMISSIONS (control to aircraft, etc.}). ALSO
GETS TAXIS, AMBULANCES, LOCAL RADIO STATIONS, CON-
TINENTAL STATIONS, ALLBBC, YVHF, AND MANY MORE, including
fascinating public service transmissions. A miracle of advanced tech-
nology. An instrument that wili bring a new dimension to vour world of sound!
Frequency range: MWS40-1600 KHz, FM 88-108 MHz, Air 108-136 MHz. Inter-
mediate Frequency: MW 455 KHz, FM 10-7 MHz, Air 107 MHz. 18 SEM)I CON-
DUCTORS, Transistors |1, Diodes 6 + Thermister! Automatic frequency
control "locks-in" eliminating drift. Pinpoint selection. Built-in adjustable
B.section Telescopic Aerial over 30in approx. Lowest price ever! Tremen-
dously strong leather-grained finish case with carry handle 10}'n % 6}in X
4in overail approx. Written guarantee. ONLY £7-99, post 318p. Also Super
De-Luxe model QNLY £9:99, post 18p (incorporating VHF, AM, FM and AFC
SPECIAL AIRCRAFT WAVEBAND). Runs off mains—AC 230-250V, OR off
standard batteries, It'< got a built-in battery booster, too! Just plug into
mains whenever you wish! *Compare them with sets costing £40 or more!
Refund guarantce. BONUS TO EVERY PURCHASER OF EITHER
MODEL: Shoulder strap, earphone for personal listening and dry bauer!es all for
Jlp ex. if req. NOTE.—The Ministry of Posts & Telecommunications hqs
pointed out that a Licence (not generally available to the public) is

iR 108 N2 16 T20 125190 795 1% _MH
o0 100 104108 108_MHi
70 e W8 M
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FM 9
’.l; T B3 w0 40
_AuSobe St oo

puloys
FRAND
NEW

—

SOLIDSTATE - "savtis™
AL~ aviie:

WITH REMOTE
CONTROL MICROPHONE

Dept|PE/16 164 UXBRIDGE ROAD (facing Shepherds Bush Green), LONDON W12 8AQ.
(Thur¥. I, Pri. 7). Also at 37/38 HIGH HOLBORK (opposite Chancery Lane), LONDON,
w.C.1. BOTH STORES OPEN FROM MON. TO SAT. 9-8.

(Thurs. 7 p.m,)
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wety? A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONIGS

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,LLE.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 A 14-year-old could understand
understand exactly what you are and benefit from this Course—but
doing. The TECHNATRON it teaches the real thing. The
Outfit contains everything you easy to understand, practical
need, from tools to transistors-— projects—{rom a burglar-alarm to
even a versatile’ Multimeter which a sophisticated Radio set—help
we teach you to use. All you need you master basic Radio and Elec-
give is a little of your spare time tronics—even if you are a ‘“‘non-
and the surprisingly low fee, technical’’ type. And, if you
payable monthly if you wish. want to make it a career, BL.LET.
And the equipment remains yours, has a fine range of Courses up to
SO you can use it again and again. City and Guilds standards.

You LEARN—but it's as New Specialist Booklet

fascinating as a hobby. If you wish to make a career in
Among many other interesting Electronlcff, send for your FREE
experiments, the Radio set you ¢0Py of “OPPORTUNITIES IN
build—and it’'s a good one—is TELECOMM[{N[CA.TIONS/TV
really a bonus.  This is first and AND RADIO”. This brand new

last & teaching course, but the bOOklet—just out—tells you all
training is as fascinating as any  about TECHNATRON  and

hobby and it could be the spring- B.LE.T.’s full range of courses.
board for a career in Radio and
Electronics.

Opportunities in
Telecommunications
MEE TR TVand Radio

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

Dept. B12, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK

To B.LET. Dept. B12, Aldermaston Court, Reading RG7 4PF
IPleasc send books and full information — free and without [
l obligation.

........... ... AGE
‘ BLOCh CAPITALS PLEASE

ADDRESS.

| | I
I| B I ET—] SUBJECT OF INTEREST. . ... .. .
Lanmsn INSTITUTE OF ENGINEERING TEGHNOLOGY |

Aceredited by the Council for the Accreditation of Corrcapondence Colleges.
I NUR M EED GED BN ENR BN BN BN IND I O Eme e .
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SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LST SERVICE
A full design range of high quality TTL available from LST your Officialiy
Appointed Siemens Distributors

Part Description Equal 1-24 25-99 100 up
No. to
FLH
7400 Quadruple 2-input NAND gate 101 20p 16p i4p
7401 Quadruple 2-input NAND gate
with open coilector output 201 20p 16p l4p
7402 Quadruple 2-input NOR gate 191 20p lép l4p
7403 Quadruple 2-input NAND gate
with open collector output 291 20p lép l4p
7404 Hex inverter 211 25p 2lp 18p
7405 Hex inverter with open collector
output 271 25p 2lp 18p
7408 Quad 2-input positive AND gate
Totem pole output sl 25p 2lp 18p
7409 Quad 2-input positive AND gate
open collector 391 15p 2p 18p
7410 Triple 3-input NAND gate th 20p lép l4p
7413 Schmitt Trigger 351 35p 29p 15p
7420 Dual 4-input NAND gate 121 20p lé6p 14p
7430 8-input NAND gate 131 20p 1ép 14p
7440 Dual 4-input NAND buffer 141 24p 20p 17p
7442 BCD to decimal decoder TTL out-
put 281 £1-16 94p 3lp
7443  Excess 3 to decimal decoder 361 £1.45  £1.20 £1-08
7444 Excess 3 gray to decimal decoder 371 £1.45 £1:20 £1.08
7450 Expandable dual 2-wide 2:input
AND-OR-INVERT gate 151 20p 16p l4p
745!  Dual 2-wide 2-input AND-OR-
INVERT gate 161 20p 16p l4p
7453 Expandable 4-wide 2-input AND-
OR-INVERT gate 171 20p 1ép 14p
7454 4-wide 2-input AND-OR-INVERT
gate 181 20p 16p l4p
FLY
7460 Dual 4-input expander 101 20p 16p I4p
FLJ
7470 J-K flip-flop 101 45p 37p 32p
7472 J-K master-slave flip-flop i 32p 27p 13p
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 Sép 48p
7482 2-bit binary full-adder 231 87p 73p 62p
7483  Four-bit binary full adder 241 £1-32 £1-16 £1.00
7486 Quadruple 2-input exclusive-OR
element 341 33p 17p 23p
FLJ
7490 Decade counter 161 80p 67p S7p
749! A 8-bit shift register 221 £1:28  £1.07 92p
7492 Divide-by-12 counter 171 85p Tlp élp
7493 4-bit binary counter 181 80p 67p S7p
7494  4-bit shift register 231 £143 94p 8lp
7495 4-bit shift register 191 87p 12p 62p
7496  5-bit shift register 26! £1.48 £1.22  £1.05
74100 Dual quadruple bistable latch 301 £1-64 £1.37 £1-17
74107 Dual J-K master-slave flip-flop with
preset and clear 271 $2p 43p 36p
FLK
74121 Monostable multivibrator 101 48p 40p 34p
74141 BCD to decimal decoder and nixie FLL
driver 1ol £1.22 £1-02 87p

74190 Synchronous up down 4-bit decade

¢ounter with one line mode

control 201 £1-80 £1.48 £1.27
74191 Synchronous up down 4-bit binary

counter with one line mode

control 211 £1.80 £1.48 £1.27
74192 Synchronous up down 4-bit decade

counter 241 £1-74  £1.45  £1.25
74193 As above—binary counter 251 £1.74 £1.45 £1.25

TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS
DATA BOOKLET 20p
CONTRACT ORDER PRICES AND BUELK
QUANTITY PRICES QUOTED ON REQUEST
EXTENDED RANGE AVAILABLE TO TRADE

Practical Electronics May 1972



NEW LOWER

PRICES

AC 107 10p BSY9SA  12p OA70 40430 97p
'I' ACI26 20p BY 100 15p OA73 8p 40432 €137
¢ [ Aciy 25¢ BYZ10 35p OA79 8p 40512 £1.45
ACI128 20p BYZi2 30p OABI 8p 40576 £).70
Large ran f Transistors b ; ACI 1l | BB TP IO m | Ne% W
P Y88/ 8p IN4) 48 70
g ge o ransistors Yy many ma]or :g:gg ﬁ" §V3 15p 8”; H4 he302 199
H q P Cve 150 A9 8 2G371 1S
man ufacturers, Zener DIOdeS, Thermastors, ACY17 27p Civy 15p OA200 100 2G374 250
. . . \ R ACYI8 20p Cavi 15p OA202 10p 2N174 80p
Varicap Diodes, Rectifiers, Thyristors, Triacs, JAcyis 120 | cavz 1se | ocle” 375 | 2Nzmsa/ 509
IC Amblifiers. Uniiuncti A 3% | Gl | Conp e | aumel s
" H P V6 P 70 2N 404 23p
mplifiers,Unijunctions, Opto-electronics, A e |G | ScE e | Wee
: 5p Vi P 4 60p 2N697 17
Tunnel DIOdeS, Meters, etc., etc. ACY4] 1sp | C7vs 15 | OC2S 37p | 2Ns98 30p
AD |40 s5p cav2 150 0C26 3p 2N706 10p
ADI 49 50p covi 15p oca8 60p 2N706A  12p
ADI6! 36p cio 15p 0cC29 60p 2NT08 16p
2N5777 PHOTO DARLINGTON ADIE2 26 | ClLI 3o | OC35 % | INTN - ITp
p P 3 INTIIA 7,
NEW LOWEST PRICE 45 AFI 14 25p I3 15p OC4l 13p 2N9I | s0p
FANTASTIC SENSITIVITY [ & AFII5 250 CIs 15p OC42 Jop 2N9I 4 20p
:EIIS %59 cle I15p 82“ 15p INSIB 41p
17 5p CIB 15p 45 12p 2N1090  30p
IF YOU HAVEN'T GOT OUR AFI18  4dp | €20 150 | OC7) 12p | 2N1091  33p
22!%2 250 c22 15p 8272 ;Zp FINEES] 30p
17p C24 15p 75 Ip INII32 30p
CATALOGUE WHY NOT??? IT’S FREE! J»ris 30 | ci7 i3 | OC76 s | INIOI I
AF186 40p C30 15p oc77 40p 2N1303 17p
AF239 36p CA3004 £1-80 ocal 20p 2NI1304 229
N | e au | s B auw e
10p A 4p 8l 55p 2N 1306 24p
ULTRASONIC TRANSDUCERS ASY28 22p CA3013 £1.08 Cc82 250 IN1307  24p
ASY29 30p CA3014 €124 oceD 15p 2N1308  30p
Operate ac 40 kejs. Can be used for ASZ21 p CA3018  B4p Ca3 13p 2N1309 30p
remote con_xro] systems without cables AUYIO £1-50. CA3020 1-26 OCB4 25p 2N1507 23p
or electronic links. Type 1404 trans- BAI5 8p CA3028A 74p QCI39 25p 2IN1613 15p
ducers can transmic and receive. BCI07 10p CA3035 12 OCi40 35p aINITH L 15p
FREE: Wich each pair our complete BCi08 10p CA3043 (137 ocCl170 15p 2N2147 75p
(rRlnsrnl((er and receiver circuit, BC109 10p CA3044 £1-20 ocCH7! 30p 2IN21 48 60p
PRICE .. - .- .. €590 BC 147 10p CA3046  7Sp 0C200 40p 2N2160  S57p
(Sold only in pairs) BCl48 9p CA3047 (137 oco! 60p IN2368 1T
BCi49 10p CA3048  £2.05 0C202 75p IN2369  1Tp
BCISB lip CA3049 £1-60 0C202 75p 2IN2369A 19p
BC167 1p CA3052  £1-65 0C203 40p IN2646  47p
BC168 10p CA3090Q €346 0C204 40p IN2904  44p
9 RN NG - :g:sgc tip gm/oslg 40p 8302 75p IN%‘)OAA 49p
6 15p R1/401C  60p 0 90p 2N2905  65p
CATOR 3015F BC 182 10p CRS30SAF 0C207 75p 2N2905A  75p
16DiL Case—0-9 plus decimal indication. £2 incl. P :S:SZ.L Ig: CRS}IAOAF“ o8 8%:?7{’” ;:: %:%gg:A 5‘::
data/circuits.  FLLI21 Decoder Driver £1:32 to suit. BCIgIL  10p 013 asy | 8RP60 40p MWWl
LST ar ; istri A L BC 84 13p Tl 45p RP6| 40p colours  10p
S a.e app.oln(ed distributors for the Minitron 3015F. BCI184L 12p MIES20 50p P346A 199 2IN3053 20p
quantity prices on request. . BC212 12p M1480 7p PA230  £1-40 2N3054  50p
BC212L  )2p MBI £0:25 PA234  £1.25 IN30S5  60p
Sy i BCY30 25p M1490 £l PA237 €2 2N3702  10p
BCY3I 48p MI491 €135 PA246  £2:6) 2N3703 10p
BCY32 S0p MPFI02  42p PA424 €145 IN3704  Ilp
BCY33 20p MOFI03  35p SL403D  £1.50 2N 3705 10p
NEW PRODUCT ! ! LOW COST | AMP BRIDGES BCY34  25p | MPFIO4 37p | STI40 15p | 2N3706 9%
BCY38 30p MPFIOS  40p ST14 20p IN3707  1lp
LOW COST DIL SOCKETS 1-99 100+ BCYI0O  1sp | NKTIZ4  30p | TAA263 735 | 2N3708 1
; . ) BCY7I 30p KTI25  40p 2 P 2N3709 P
16 PIN DUAL IN LINE 17p Wgey  H 23 2 BCY72  15p | NKTI26 37p | TAA3I0 €1-25 | 2N3710 op
14 PIN DUAL IN LINE 15p woI 100piv ‘24 22 BDI21 65p NKTI28  25p TAA320 75p 2N3711 9p
wOo1 200piv s 23 BD 123 80p NKT2IT  25p TADIOO €197 2N3819  35p
o ) BDI24 75p NKT212  285p TADIIO €197 IN3820  60p
NEW LOW PRICE LINEARS!! O4 400piv 27 ‘24 BDI3) 75p NKT2I13  15p TD716 60p 2N3826  10p
LIC709C/S (TOS) 40p wos 600piv ‘28 -25 BDI32 75p NKT216 46p TIP3A 62p 2N 4058 15p
] WOo8 800piv 35 n BDY20  £1.05 NKT217  50p TIP32A 740 IN4060  12p
LIC709C/14 (DIL) I5p P BFLIS 23p NKT2IB  25p TISBBA 45p 2N4061 I2p
LIC723/5 (TOS) 7% BFI63 35p NKT219  15p uL900 40p IN4062  I1p
LIC723/14 (DIL) 93, Sub-miniature size. Plastic encap- BFI167 18p NKT223 17p ul914 40p 2N4284 15p
D culated.  Larger quantity prices on BF(73 19p NKT27]  18p 1923 40p 2N4287  ISp
LIC741C/5 (TOS) 43p P ES v BFI77 25p NKT272  17p ;;O)EA 46|p 2N4289 ::n
1 application. BFI78 Np NKT274 18p 108 Itp 2N4871 L
e 4o BF 180 Isp NKT27S  20p ZTX300 ilp INS254  45p
All _above are the new NEW- BFI8I 35p NKT279A 12p ZTX302 i8p ING4 €130
MARKET Linear range. BF |64 20p NKT28]  29p %TX:;O! 18 3:!]28 ;zn
A o BFI8S 150 NKT302 87p TX304 7p IN140 P
20, OfficalfiDiyboe SPECIAL OFFER | N4000 BF194 17p NKT304  79p 2TX314  Ilp 3NI4) 73p
EWRARKERIENSI S ORIt SERIES | AMP RECTIFIERS BFI95 15p NKT351  75p ZTX320 30p 3INI52 86p
Data and Volume prices on BF196 15p NKT40l  Tlp ZTX330 I8p 40250 55p
application. puiv. [-49 SO+ 100+ BF200 3sp NKT402 77p ZTX500  tép 40309 33p
IN 4001 50" 070 060  -050 BFX13 25p NKT403  65p ZTX501  lép 40310 45p
IN4002 100 070 065  -060 BFX29 25p NKT404  60p ZTX502 120p 40312 48p
TERMS: IN4003 200 090 085 070 BFX84 25p NKT405 79p ZTX503 17p 40320 4Tp
) . . IN4004 400 100 090  -080 BEX85 Jp NKT406  62p ZTX504  40p 40360 4p
Retail Mail order subject to 50p IN4005 600 120 100 090 BFX86 150 NKT420 £1.83 IN34A 20p 40361 47p
minimum order. Cash with order IN 4006 800 140 130  -1i0 BFX87 J0p NKT45) S8p IN60 20p 40362 55p
only. IN4007 1000 190 -150 120 BFX88 24p NKT452  54p IN64 20p 40406 s6p
Schools etc.: Nett MA against p.iv. 500+ 1000 BFY50 22p NKT453  50p IN82A 47p 40407 3%p
Official order. tIN4001 50 045 040 BFYSI 19p NKT713  29p IN914 113 40408 Stp
s [ leati IN4002 100 055 045 BFY52 20p NKT717  44p IN400) 13 40409 54p
ade: Account on application. IN4003 200 060 050 BFYS3 17p NKT773 15p IN 4002 7p 40410 61p
Postage: 10p inland; 25p Europe: IN4004 400 070 060 BFY90 67p NKT781  29p IN4003 10p 40468A I5p
elsewhere—send plenty will refund. :moos goo 0(7’: onsn BSX19 16p NKT20329/ IN4004 10p 4020? :gp
R 006 00 I 08 BSX20 16 001 3) 1N4005 11p 4060 P
Guarantee: = All goods carry IN4007 1000 -t10 100 BSX2) 209 OAS 209 IN4006 15p 40602 45p
RETWr BRI CEELE: BSY27 209 OAl0 25p INS7S6  95p 40603 49p
Counter sales: Same address—open Should any item be out of stock we
Saturdays. P reserve the right to supply a higher BSY29 15p OA47 8p 40486 95p 40673 90p
. voltage rated item at no extra
Trade Engquiries only: Telephone charge
Brentwood 226470. : . : fep i
oz QUALITY: LST are Official Franchised Distributors

ELECTRONIC
COMPONENTS

LST Mail Order Dept. (PE) LTD

7 COPTFOLD ROAD, BRENTWOOD, ESSEX
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for the majority of our advertised
products. Members of the Association
of Franchised Distributors ‘g"s”

of Electronic Components. m




(ACADEMY STEREQ CASSETTE
TAPE DECK. MODEL CS- 20000

honk it up 1o any ROC or other good qual-
‘ﬂ; ity amplitier, and the results are

fantastic! The CS-2000D records |
and plays back. A big fasture is its
easy-to-use pisno-key controls.

top; line nputs and outputs at the rear.
Duei-channel recatding leval meter. Pop-up cassetts sjection.
Stereo/Mono button. Tape counter. Pause control, Tape speed
13 ips (4 75 cms}. Fraquency response 100-10,000 Hz. Wow
and flutter batter than 0-3%. Rewind time better than 60
sec with C60 cassette. Enulnuud throughout to the
highest electrical and . Size 16~
wide, 4}~ high and 8~ deep. Walnut cabinet with sati
alyminiym trims.

REALISTIC 30 WATT STERED g
AMPLIFIER MODEL SA-500
A superb hi-fi amplifisr with all the fea-
tures you've ever wanted - for under
£46-00. Saving over £10-00 on the normal
ratail value. Up-to-the-minute siider contrals for bass and treble.
volume and balance controls, Headphone socket an lront panel. Push-button
input controls - magnetic phana {high/law) tuner. ayx. mono, meniter
Loudness push-button control lar perfact sound at low output levels.
Left and right push-button on/off switches for speakers. Noise filtering
and tape monitoring lacilities. Two auxiliary AC outlets Frequency responss 20-
20,000 Hz + 1 db at full power. 15 watts rms per channal. Walnut cabinet with
satin aluminium trims. Inputs : phona 2-5mV and SmV RIAA: tuner/aux 250mV. Hum
and noise: phono - 50db; tuner/aux — 65db. How's that for a :nmh:auon'
Size 141" wide, 31" high, 10} " deep.

encit
" aal
ecting leads
65-00

1nciuding twe

microphones
connec

Normat Price £

Easy-to-get-at mic inputs are on §

mal Pric® £115-00
4

light. Each speaksr hes 8}~
8 ohms. Frequency ruponn
sterec separation 30dB. i

Sizes: speakers 8. wide. 12. high ani
6~ wide, 12" high and 93~ d

Microswitch for on/off. Programma selector. S

Built-in aerisls, facilities for sxternal FM aeri

requency range 530- 1805 kHz, sensitivity lUBuV

p. And their :ophm

REALISTIC HI-FI 36-WATT STEREQ CONCERTMASTER
FM-AM RECEIVER SYSTEM. MODEL 12-694
Brilliantly designed tuner/amplifisr with two matching speskers.
Al thres units in beautifully finished walnut cabinets with smart
sluminium vartical trims. The tuning dial is fronted by umqul
black glass. Figuras light up behind it in gresn whan the unit is

on. Separais easy-to-operate Left snd Right volums controls.

bass and trabls controls.
sy access. Single tuning knob for FM and AM.
luminated dial. Stereo broadcast indicator
bass and 3* treble units. Quiput: 3 watts r.m.s. par channsl into

0 to 20,000 Hz. FM: frequency range 80-108 MHz, unmmtv 2:5uV,

on 40db.

d 9§. deap: re T

ted

of the

matches the
~

=
8-TRACK

ST[REO CARTRIDGE
TAPEDECK MODEL AP-1000ST
he populsr Lear-Jet type recording unit is the heart of
the fantastic RP-10008T. which has full record and play-
back facilities. Automatic track change with manuai over-
ride. Press to start button. Steres headphone and Left and
Right Mic sackets on front panel. Dual recording level
meter, and Left and Right volume contrals. Built-in pre-

STEAEO TUNER
This ROC Tuner is espacial

——

o PRpedlasiiS

Stereo Amplifier.
value, as well as it's good
a ing design! But of course it"
ideal for use with any other amplifier. Tha RA-310 costs £10-00 les
the normal retail value. and yet it1s a highly sophisticated unit. in
rating the latest solid state techniques. Operation is drift free fo
reme station-holding capahility. You can connect this Tuner to a
amplifier. to a tape deck or a tape recorder. And of course it cov
the stations in the AM and FM bands. FM: 87-108 MHz: AM: §25-160
FM Sensitivites: FM, 3uV. AM, 250uV. Sterso separation 30dB at 1kHz, image rej
60d8. Size. 117% " wide. 4" high, 73~ deep.

OLSON RA-310 AM/FM/MPX

signed to match the Olson AM-395
fn price and

amp. Tape speed 33 ips (9-5 cms). Frequency response:
playback 30-10,000 Hz. recording/playback 30-8,000 Hz.
Line output: fully variable 0-500mV. The RP-1000ST in-
corporates all the features you'd expect in a top quality
Cartridge Tape Oeck. Size 16" wide. 4~ high, 97 deep.
Cabinet in walnut. Including connecting feads

ly de-

look-
s also
$ than
corpo-
T Sup-
sterso
ers all
5 kHz.
ection

25-WATT 3-WAY CRYSLER |
“LIVING AUDIO’
SPEAKER CE-5b

This high quality speak-
er has its own built-in
3-way sound response switch,
giving you the ideal frequency response for
hi-fi, netural or mood music listening. Its
beautiful. heavy. oiled walnut cabinet
incorporates two separate sp T units an 8 wooler, and a 5
mid-range with 2° concentric twester. Powsr handling
capecity: 25 watts r.m.s into 8 chms. Overell frequency res -
ponss : 35-20.000 Hz. Cabinet size: 105" x 74" x 83" Exsctly
right for matching the most modern decor.

ROC PRIGE

¥
PALACE AM /FM/MPX ST[REO TUNER AMPLIFIER SSA-18
This 1s one of the lowast priced stero tuner amplifisrs on the
marke?. It covers the full range of both AM and FM broadcast
trequencies. And when you'rs switched to FM. an indicator
lights up whan a stareo signal is raceived — that's the time to
switch to "Sterea’! The SSA-16 has afl the facilities you'd ex-
pect to find on tuners costing twice as much - separate vol-
ume, bass, trable. balance and tuning controls. Selector switch
for tape. phono. AM, FM. stareo. Jack socket on front panel for

8-TRACK HOME STEREO CARTRIDGE PLAYER

REALISTIC SA-1008 6-WATT
STERED AMPLIFIER

Here's fabulous, exciting va
miniature! This high quality

highx 5%~ deep. And yet it has
rate ganged volume.
trols. Plus speaker in/out. mano/stereo.
uner and power on/off shide switches. Tha ends are oiled walnut, with
ing enamelled metal top. The front panel is satin aluminium and walnut-

£14.50 §

Nnrmannclil\ ()
per channel into 8 ohms. Inputs are 100mV for bath phof

AEALISTIC TM-100
AM/FM/ MPX
STERED TUNER Wi
Here's another unit that gives
you fabulous value in miniature!
Designad specifically to match
the Realistic SA-100B in both.
appearance, size and perlorm-
ance, the TM-100 is superb value-for-money. It gives you the full FM
and AM ranges - FM. 88-108 MHz. AM. 535-1605 kHz. Sensitivities Normrs
FM5uV: AM 250pV. Image rejection 50dB. mal Price

nd tuner

OLSON AM-335
40-WATT STEREQ O
“ An ideal unit for yous new
stereo separate system.
1 ‘Il is more than {10-00
below the noarmal retas
price! Making the AM-335

amplifier measures only 3" wide x 37

alance and tone con-

enamel. Frequehcy response is 50 to 10,000 Hz + 3dB. Qutput 3 watts r.m.s.

ROC ppygp

MODEL EY

O
With this unit, you can play any standard 8-track cartridge
lue in | on the market - at a fraction of the normal retail valuel
stereo | It gives yau a total of 5 watts of power, to feed into two

8-ohm 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 E1 has separate tone,
balance and volume contrals, giving you complete frae-
dom to select the sound you want to hear Tape speed is
32 ips. and wow and flutter are both less than 0 3%. Size:
113" wide, 5" high, 117 deep.

sepa-

phona/
match-
brown

stereo d Frequency rangs: FM 88-108 MH:z. AM
535-1605 kHz. Fraquency response: 50-10,000 Hz + 3dB.
Powar output: 4 watts total music power into twa 8 ohm

speakers. Size: 16” wide, 41" high, 8" deep.

ROC 7-WATT STEREQ AMPLIFIER
CHASSIS SK-317
This exclusive
ROC Sterso
Chassisis
completely
self-contained. and
it costs £2:25 Jess

than the normal re-

l25

R.446 3-WAY MATCHEO SPEAKERS

These will do (ustice to your amplifier - and to your
pocket. Atanly [17:80 a pair. they are real value-for-money
Each cabinet is heavily tagged and teak finished. They
handle 16 watts rms (8 watts rms each). Each Ipudspeaker
contains a farge dual cone base umt, plus a separate
tweeter. Frequency range: 40 to 19,000 Hz Size 14" high,
$” wide, 61" deep.

oLs
Hare"
less
for y
FM t

ons of Britain's best hi-h
buys. It takes in signals fram magnetic or ceramic pick-ups.
tuners {see Glson RA-310) and tape decks. And it's got out-
puts for taping and for headphones. There are separate bass
and treble controls, separate Laft and Right channel volume
controls. And a loudness switch for boosting the bass and
treble notes when listeming at low output levels Frequency
response . 20-20,000 Hz + 3dB. Qutput- 20 watts r.m.s, per channel

sel

e
i

358

OLSON AM-357 4-WATT STEREQ AMPlIFI[RQ
Here's marvellous value for someone just starting to set them-

scratch resistant metal cabinet, with a smart brushed
front panel. It incorpocates separate tone and velume controls for

into 8 ohms. Inputs - magnetic phono 3-0mV RIAA. crystal phono 100my. { 20-000 Hz - 3d8. Output: 2 watts r.m.s. per channel into § ohms.
tape 160mV: tuner 160mV. Size 117" wide, 4~ high, 74" deep. The | I"Puts: phono 80mV. tuner/oux §0mV. Size 8” wide. 2" high,
specification reads well - sounds even better! 43" wide.

speal

Ives up in audio! At anly £10-50, you get a fine amplllm na

toil  value!  The
SK-317 is a really o
compact unit measuring only 53~ wide. 1§~
high and 6§~ deep. It contains its own mains
power supply, and has a gangad tons control and ssparats
valume controls for each channel. Specification. fraquancy
response 40-17.000 Hz + 3dB: output 3-5 watts music power
par channel into 8 ohms; input, phono. 600mV .
signal-ta-noise ratio better than 458

Normal
Price £25:20

ON AM-372 16-WATT STEREO AMPLIFIER
s areally good amplifier at a really down-to-earth price ~ nearly £7
than the normal retail value! Just look at what tha AM-372 will do
ou ~ reproduce signals from ceramic or crystal cartridges. AM and
uners. and tape recorders. And it gives you outputs for two sets of
kers, headphones and tape recorders. Frequency response is 30 to

20,000 Hz + 3dB.Qutput 8 watts r.m.s per channel music power into §

ohm speakers. Phona input 200mV. Tuner input 200mV.
Size: 123" wide, 3} " high, 7}" desp.

ch channel. Inputs are provided for turntable {ceramic car-
dge). tuner and tape deck or recorder. Frequency response. 70-

L4 g

Practical Electronics

May 1972



e A
G)mpare our prices with any other unit on :h 4 5]"

units at lowest prices?”

[ '

i . ENTH l
hi-fi market, and you’ll find you won't beat ROC Y
unit prices. No matter where you live, London or 3 [J [ >
Land's End ! o
Take a good look at all these super audio equip- Every item shown here is the best of its kind within its price range. Buy them TNDHENSTDISDAB'II(\:\\\
ment bargains. They're all on demonstration at separately or at the same time as the other top-value audio products listed. Transcriphion Turntable, o

our Shop from 8 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 + 2 H.32!§ STEREO HEADPHONE
service is at your disposal. With the same ex- | 4 L D 5‘3"""']9 in h"j""- and
clusive ROC equipment — and at the same | > @)‘W"" iscover the need for a
o 4
\("

R pair of reatly good stereo head-
super valtue-for-money prices | phones. The R.328 is ideal. at

ROC PRICE£295

EAGLE SE-30 STEREQ

the manufacturer, and ALL the savings ROC
derive from this are passed on to you !

At ROC Electronics, we take extra care to select HEADPHONE

only the best buys. We check This model is for the mare
everything before you do - and . discriminating listener. For a
it's fully guaranteed whether you
buy at the shop or by Mail Order. - tends from 30 to 16,000 Hz. And yo

C can adjust the volume of each earpiece inde-
exclusive unit pendently. There's also a mono/stereo switch.
For i comfort, the ear cushions are 3

covered in soft leathers. RDC PRICE £7-05

HERE'S A RANGE OF AUDIO SYSTEMS BUILT ARDUND
EXCLUSIVE ROC AMPLIFIERS AND TUNERS

Now run your eye over the prices,
sefect the System nearest to your
budget — and you've hit on the
best value that your money can
auy! Supplied with all necessary
ieads and plugs. ready to use.

OLSON AM-357SVSTEM
Olson AM-357 Stereo Amplifier. AM-372 SYSTEM
Garrard 2025 T/C Autochanger | ison AM-372 Stereo Amplifier.

with Stereo ceramic cartridge, Garrard 2025 T/C Autochanger
plinth and cover and a pair of ROC | wyth Stereo ceramic cartridge,

R.088 4 watt Speakers. plinth and cover and a pai of
Normal Price £45-28 ROC R.446 Speakers.
ROC PRICE£3670 Normal Price £68-18

i

REALISTIC SA-10DB SYSTEM

Realistic SA-1008 Stereo Ampli-
fier, Garrard 2025TC  Auto-
changer with Stereo ceramic
cartridge, plinth and cover and a
pair of ROC R.446 Speakers.
Matching TM-100 Stereo Tuner | pa|acE SYSTEM

§ ROCPRICESi 53 T

£23-25 extra if required P _ Tun L

Normal Price 6398 e fg;ﬁ,c auto. | REALISTIC 12-694 SYSTEM

ROC PRICE £47 60 changer with stereo ceramic cart. | Realistic 12-694 Stereo Tuner
ridge, plinth and cover and a pair Amplifier with matching speakgrs
of ROC R.446 Speakers. and Garrard SP25 Mk IH with
Normal Price £84-98 Eaglerl Lc OZ Su;reurl Magnetic

. Cartridge and plinth and cover.

HOCPRICEEGE’-D Normal Price £144 05

-
f ROC PRICE £124-50

- = 7-§
3 OLSON
" AM-395 SYSTEM ‘

Olson AM-335 Stereo Amplifier, =
Garrard SP25 Mk IIf Record Player | REALISTIC ~~ SA-500 SYSTEM

|

A
\g it
with Eagle LCO7 Stereo Magnetic | Realistic $A-500 Stereo Amplifier,
Cartridge. piinth and cover and a | Garrard SP25 MK I Single Record | ROC E1 SYSTEM :
pair of Eagle DL.67 Speakers. Player with Eagle LC.07 Stereo | ROC E1 8 track S(e_rea Canr_ldge
Matching RA.310 Stereo Tuner | Magnetic Cartridge. plinth ang | Plaver complete with a pair of
£39-95 extra it required. cover and a pair of Crysier CE-5b | ROC R.0884 watt Speakers

Normat Price £106-65 Speakers. Normal Price £157-95 Normal Price £59-10

ROC PRICE £92-60 ROC PRICE £124-00 ROC PRICE £49-45
gz ROGELECTRONICSLTD

mail order servics. J

FAMAIRLFWNAR N_ JORY Esq. 193 EDGWARE RD, LONDON, W2 1ET.01-723 6211

N2t CALLERS WELCOME AT THE SHQP Bayiwihyor
HP terms available 9-5 MON TO SAT, [Rrvc ~vcnen )

for callers S—

LATE NIGHT THURSDAY 7 PM
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EAGLE SE-8D

1ts fantastic ability

sTUDID

STEREQO HEAOPHONE
Here's the uitimate in head-
phone design! Apart from

to repro-

duce all the frequencies fram 20

to 20.000 Hz the SE-80 has

PHONE RADID
When you want

O

Then this will

Maximum putputis 300 mw.
Normal Price £9-45 ROC PR

Drive 1o the sound of mus

It gives you superb tone and
fill the car with stereo sound

)‘ TEC HR-DD7

Complete with pick up arm,
plinth and cover. £52-31

N S

3
R 186 STERE0 HEAD-
PHONE JUNCTION BOX
If you want easy, fingertip control

When you invest in ROC equipment, you're price you can afford. They have eliminated the discemfort and strain
getting much more than an exclusive product. -padded ear cushions, a 6-foot cord associated with traditional headph

You're getting value for money that is hterally | and jack plug. Frequency range 30-15.000 Hz. destgn. Eagle have designed and produced
unbeatable. ROC units are bought direct from | !mpedance 8 ohms per channel. ) a pair of headphanes which breaks with all

previous cancepts. You hear all the sounds
crisp and clear. In fact, the reproduction is
s0-good. that it compares faveurably with
the most expensive hi-fi speaker systems.
Separate slider volume control on each
earpiece. tmpedance : 8 ohm per channel.

start the frequency range ex- X ROC PRICE £14-90

HEAD-

to listen to

the radio all by yourself.

solve the

preblem. Separate volume
and tuning contrals with
easy-to-use knaobs. Frequency ranga is
535 1o 1605 kHz medium wave band.

ICE £7:65
EAGLE

8-TRACK

CAR
STEREO

PLAYER. CS.8

ic - with

this fabulous 8- Track Cartridge Player.

power to
. Ideat for

use with R.151 or R.152 speakers. Com-
plete with all mounting accessories.

For negative sarth electrica
anly. Qutput: 2-5 watts per
Frequency range: 70-10.000

| systems
channel.
Hz. Wow

and flutter: less than 0-3%. Tape

speed: 3-5 cm/sec. Channel
automatic  with manual

selector
over-ride,

Mounting  dimensions: 5§ x 5}"x

2+:” ROC PRICE£27-20

[ and | kers. here’s the ideal
solution to the problem. All you do Is connecy
T to your speakers and amplifier. plug in your
headphanes-and you're ready to take over! At the
flick of a slide switch, you can have headphanes
alane. or speakers alane, or bath together
taput: suitable for| use with amplifiers rated
up to 20 watts | Size: 244> 3Q % 1,

ROC PRICE£1-50

R.151 STEREO
CAR SPEAKERS
Smart black, tough. plastic cases. each
cantaining a high flux 110mm diameter speaker
unit. Just what you need to go with the CS.§
Cartridge Piayer or any other car stereo system
Fitted with over threa yards of connecting
cable. Dimensions: 614" x 58", 384" Imped-
ance: 8 ohms per speaker. Rating. 5 watts max
per speaker. ROC PRICE£3 72

R.152 STERED CAR

SPEAKERS

These sloping tront

speakers match the CS.8 Caruridge Player or any
other car stereo system. Fitted with high flux
110mm diameter speaker unit. and over three
yards of connecting cable Dimensions: 61
6437 3}". Impadance: 8 ohms per speaker
Rating: § watts max. per speaker.

ROC PRICE £4-96

EAGLE LC .05 STERED ’

MAGNETIC CARTRIDGE

For tabulous reproduc i
tion at a very low price, 'K
yeu'li find 1t hard to beat.

07 mil diamond styfus. Dut
put: 6mY per channel. Frequency range
30-18.000 Hz Channel balance: « 1 5dB
Channel . 20dB R d

CWATTS” -
RECORD CLEANERS l¢
The original “"Dust Bug''|
Automatic Record Cleaner
keeps your records clean as

they play. £1.20 Warts Disc Preener. Keeps CARTRIOGE

new records

duction 35p
R.307 TRANSISTOR- —,
IZEQ STEREQ
PRE-AMPLIFIER
Now your amplifier
that could only reproduce

ceramic or crystal pick-up cartridges. can
accept signals from moving-magnet car- e ROC PRICE£6 37
ridges! The R.307 steps up signals from
between 5-20mV to 200-800 mV. Input
5-20mV.  Equalisation: RIAA. Dutput:
200-800mV flat. Frequency range: 20-

22.000 Hz. Dimensions : 33" x

—_—

like new

for perfect record regro- to own a transcription cartridge

1< 2%

Supply: 240 VAC. ROC PRICE £4-92

.._—— signed ta match top quality fone arms, and

stylus pressure- 2-4 grams. Compliance:

9 10-6 cm/dyne. ROC PRICE£4 75

/ EAGLE LC.07 STERED (i i
MOVING-MAGNET

Here's your opportunity
for the price of a ceramic! Is specially de

1o get the very best from your hi-fiamplifier
0-7 mil diamond stylus. Dutput. 7mV per
~channe!. Frequency range - 20-21.000 H:

Channel balance: + tdB. Channel separa-
tion: 2848. Compliance : 12 - 10.6 cm/dyne.

the other. ROC PRICE£1-30

STERED HEADPHONE Y~ ADAPTOR density: 8.500 gauss. Impedance: 8 ohms
A.361 Enables you to use two sets of Dimensians: 97 high. 5} wide. 4] deep.
stereo headphones trom a single socket. Finish: oiled walnut. =

15-FOOT STERED HEADPHONE
EXTENSION CORD R.362
.+ Filted with heavy duty complete with 10-foot lead and phono plug.

* 3-circuit stereo plug at and look really smart. Power handling pei
one end and a matching stereo socket at speaker: 4 watls rms. 8 watts peak.

Fitted with male plug and two female

sockets. ROC PRICE£1-30

R.088
| MATCHEQ
b STEREQ
Lovo-
} SPEAKERS
i Here's real
L N value n

stereo speakers! Each unit comes

Frequency range: 40-16.000 Hz Flux

ROC PRICE £9-50 pair

EAGLEOL.67 HIGH COMPLIANCE 3- WAY TEAK SPEAKER SYSTEM
From a rich, deep. 35 Hz bass to above the limit of human

hearing — this fantastic response comes from such a small size

~unly 107x 67 63" The DL.67 is the end product of several years.effort
inta the problems of full frequency responss from small cabinets, The DL 67
has a dual cone high compliance bass mid range unit. and a horn tweeter. The speaker
has a vaniable brilliance control to suit individual reems - a feature normally only found
on very expensive speaker systams. Power handling capacity: 10 watts rms, 20 watts
peak. Frequency range: 35-20.000 Hz. Flux density: 11,000 gauss. Impedance: 8 ohms.
Dimensions: 113" high x 8- wide x 63" desp. Finish: oiled teak. ROC PRICE £18-80 sach

359
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ORGAN KITS

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.

*
*

welcomed.

% Console—2 x 4 octave keyboards and 13 note pedal
board, 29 voices,
Reverberation, Precussion, Wah Wabh, etc. at £406-00.
Carr. paid on complete kit U.K. only.

% Console—2 x 5 octave keyboards and 32 note pedal
boards, 32 voices.
Reverberation, Precussion, 3 Couplers, etc., at £572-55
carr. paid on complete kit U.K. only.

We regret H.P. facilities are not available, but components
can be bought separately.

Please call in for demonstration.
7 p.m. Monday to Saturday.

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.
walk from East Putney or |5 minutes walk from Putney Bridge
Underground Stations.
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Portable—4 octave keyboard with 10 voices,
3 pitches—vibrato, at £103-00, 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”7 Goodmans speaker at £167-00,
P/P £5-00.

Vibrato, Delay Vibrato, Sustain

Vibrato, Delay Vibrato, Sustain

Trade and overseas enquiries
Send 15p for latest catalogue.

Business hours: 10 a.m. to

Thursday closed.

10 minutes

Vary the strength
of your llghfmg witha

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
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

same way.

built-in radio interference suppression:
600 Watt £3-20. Kit Form £2-70
300 Wate - £2.70. Kit Form £2-20

All plus 10p post and packing.

Please send C.W.0O. to:

DEXTER & COMPANY

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

As supplied to H.M. Government Departments
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N-T-E-R-L-0O-C-K-I-N-G
PI.AS'I'I(: STORAGE DRAWERS
= ‘

Newest, neatest 5 sizes
system ever

devised for storing small
parts and components :

resistors, capautors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
removable space dividers. Buiid up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !
SINGLE UNITS (ID) (Sins < 2}ins x
21ins). £1-35 DOZEN.

DOUBLE UNITS (2D) (Sins ~ 44ins X
2%ins) £2-25 DOZEN.

TREBLE (3D) £2-35 for 8.

DOUBLE TREBLE 2 draws, in one outer
case (6D2), £3°65 for 8, EXTRA LARGE
SIZE (6D1) £3-30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders £5 and over DEDUCT 5% in the £

Orders £10 and over DEDUCT 74% in the £
Orders £20 and over DEDUCT 10% in the £

PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £5. Orders £5 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTIT|ES
ALL PRICESTAX PA

IVORYE

LIMITED

. PES) l24 Cricklewood
roa way, London.
Tel. 01-450 4

£7°25
Solve your communica-
— tion problems with this
4-8tation Tr tor Intercom system (1 master and
3 Subs), in xe plastic cabineis for desk or wall
mounting. Call/talk/listen froni Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, 8chools, Hospital, Office and Home. Operatea
on one 3V battery. On/off awitch. Volume control.
Complete wi 4 connecting wires each 66ft. and
other accessori P. & P. 40p.
MAINS INTERCOM
XNo batteries—no wires. Juat plug in the mains for
instant two-way, loud and clear coimmunication.
Onjoft switch and volume control with lock system.
Price £12.40, P. & P. 5ip cxtra.

INTERCOM/BABY ALARM

£3-35
Same as 4-Station Intercum for two-way instant
communication. Tleal as Baby Alarm and Door
Phone. conneeting  wire.
Battery 14p.

Complete with #66ft.
P& P.25p.

£2-99

Why not boost
business  effi-
ciency with this mcredlbln De-Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding thc handset. A useful vffice aid. On/
off ewitch. Volume control. Battery 14pextra. P. & P.
22p.  Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/1)

169 KENSINGTON HIGH STREET, LONDON, W.8
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l.L.'P, (Electronics) L.td

HY40 1s

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.
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
HY40s with a Stereo Preamplifier
{2 x HYS5) and simple Power
Supply (PSU45), premium quality
stereo may be obtained for a very
modest outlay.

The free manual supptied with

the HYA40 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 Auwdliary
functions.

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

Power the modern way, simply mount

R il
__\"L
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OUTPUT POWER British Rating
40 WATTS PEAK, 20 watts RMS
continuous.

LOAD IMPEDANCE 4--16 ohms
INPUT IMPEDANCE 22Kohms at
1Khz.

INPUT SENSITIVITY 300 mV
for maximum output.

VOLTAGE GAIN 30db at 1KHz
FREQUENCY RESPONSE 5Hz-
B60KHz + 1db.

TOTAL DISTORTION less than
1% (typical 0.1%) at ali output
powers.

SUPPLY VOLTAGE +
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.

225

A WORLDS FIRST TO JOIN
THE WORLDS BEST

The HY5 is a unique and
revolutionary conceptin High-
Fidelity pre-amplifiers. 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 vyears
developments in equalization
technique enables precise
cerrection 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
urregulated 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 HYS5
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 t1db
RIAA curve) 2mV.

Tape Replay {external components
10 suit head}. 4mV

Microphone (flat) 10mV.

Ceramic Pick-up {equalized and
compensatable) 20 — 2000mV
variable.

Tuner (fiat) 250mV.

Auxiliary 1 250mV.

Auxitiary 2 2-20mV

QUTPUTS

Main Pre-amp output 500mV.
Direct tape output  120mV.
ACTIVE TONE CONTROLS
Treble +12db.

Bass +12db.

INTERNAL  STABILIZATION

Enables the HY5 to share an

ynregulated supply with the Power

Amplifier.

SUPPLY VOLTAGE

15--25 volt

SUPPLY CURRENT

SMA approx

OVERLOAD CAPABILITY

better than 28db on most sensitive

input infinite on tuner and aux!).

OUTPUT NOISE VOLTAGE
0.5mV

PRICE

Mono £360 Stereo £7-20

POWER SUPPLY PSU45

The PSUA45 is specifically
designed to supply. simul
taneously, your HY40 (in
mono or stereo format) and
one or two HY 5s.

Spec.

PSU45 + 225 volits, 2 amps
simultaneously.

PRICE: £4-50
Postage and Packing

including

Practical Electronics

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT
TELEPHONE: CANTERBURY 63218
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upPTO
ON BRANDED

ALL BRAND NEW

in manufacturer’s sealed cartons,
GUARANTEED 12 MONTHS.

JiSLU
60

SPECIAL OFFER
Garrard P25 Mk. Il £|8 Pl TUNERS "
Goldring GBOOH ease add 75p post & packing
Teak plinth and tinted cover. Armstrong 523 £39.50
Ready wired for |mmed|ar; use. :"'“:"OR"/%) 514k = £31.00
1-25 for P. . ogers roo
Please add £1-25 fo & Enassis) £31-00
Rogers R/brook FET4
2 (CasedR) £35-00
ogers R/bourne FET4
TURNTABLES . (Chassis) £43.00
Please add 75p post & packing Rogers R/bourne FET4
Garrard SP25 Mk. il £9-95 (Cased) £48.00
Garrard AP76 £19-95  Sinclair PRO60 (Module) £18-50
Garrard SL65B £13-25  Sipclair Cased Tuner £34.00
Garrard 1025T + carc. £5.97  Philips RH6S0 £33.00
Garrard 401 €27-00  Leak Delta FM (Cased) £55-50
Garrard Zero 100 (Auto) £39-95  Leak Delta AM/FM (Cased)  £66:50
Garrard Zero 100 (Single) £37-25

BSR MP60 c1000 TUNER/AMPLIFIERS

Goldring GL72 £12-50 Please add 75p post & packing
Goldring GL72/P £29-25  Armstrong 525 (Teak cased) £68-50
Goldring GL75 £27-50  Armstrong 526 AM/FM
Goldring GL75/P £3550 " (Teak cased) £78.50
Leak Delta £55-00  Lcak Delta 75 £130.95
Wharfedale Linton + carc.  £17-75  phj|jps RH781 £50.00
Thorens TDI25 £57-75  Philips RHBB2 ( +cass. head) £72.00
Thorens TDI25AB £90-00  phijips RH702 £82-50
Thorens TDI50 Mk. | £28.00  Teleron 2100 £29.95
Thorens TOI50A Mk. I} £33-75  Goodmans One Ten £105-00
Rogers Ravensbrook
Roger Rk (Chassis)  £74.99
ogers roo assis .
AMPLIFIERS Scaneltra |55 AM/FM £lo1-50
Please add 75 kin Scaneltra 3030 FMG 11050
Ao 3000 ba A=t & PACKIE  Scineicra 1315 FM ERSS0

Amstrad 1C2000 £27.90
Armstrong 521 (Teak cased) £4)-9$
Alpha Highgate 212 £25.00

SPEAKERS
Please add £i25 for post &

Alpha Highgate FA300 £27.95 packing Price per pair
Alpha Highgate FA400 £31.95 Amstrad 138 £20-00
Cambridge P100 £116:00 Wharfedale Denton 2 £29-00
Cambridge P40 £65:95 Wharfedale Linton 2 £37-00
Cambridge P50 £71:00  Wharfedale Melton 2 £47-95
Ferrograph F307 Mk, i Wharfedale Dovedaie 3 £61:50
(Wood cased) £47-50 Celestion Ditton 120 £39-00
(Mecal cased) £45-00 Celestion Ditton 15 £55-00
Leak Defta 30 £48-00 Celestion Ditton 25 £89-00
Leak Delta 70 £56:00 Goodmans Double Maxim £48-50
Metrosound ST20E £24.75 Goodmans Mezzo 3 £45.75
Metrosound ST60 £47-25 Goodmans Magister £7525
;ioneer gi?oo £92.00 Sinclair Q16 £12-50
ioneer 000 £94.00
Rogers R/brook (Chassis)  £35.00 CARTRIDGES
Rogers R/brook (Cased) £37-00 Please add 10p post & packing
Rogers R/bourne (Chassis) £41-50  Goldring G850 £3.65
Rogers R/bourne (Cased) £46.50  Goldring G800 £6.25

Scaneltra HT58 £€29-75 Goldring GBOOE

Sinclair PRO60 2 Z30/PZ5 £1525  Goldring G800 Super E £15.75
Sinclair PRO60 2 Z30/PZ6 £17-50 Shyre M3D £4.50
Sinclair PRO60 2 Z50/PZ8/ Shure M44E £6-15
rans £2175  Shure MS5E £675
Sinclair AFU (Filter Unit) €440  Shure M75E Type 2 £12.25
Sinclair 605 £18-75 Sonotone 9TAHC £1.85
Sin(:air 2000 Mk. Il 2%;;; -
Sinclair 3000 Mk. I B o
Sugden A21/1 £51.50 0k =
Sugden ASI/C5I £102.00 -
Wharfedale Linton £39.95 <
Goodmans Max Amp €37.95 Plus 35p P & P. ; :
Teleton SAQ206B £21.50 Finished in teak veneer with tinted
Teleton SAQ306 £22-95 dust cover. (Fully assembled), For
Europhon 10 + 10 £16-95 Garrard SP25; 2025TC; 3000;

1025; SL65B; Also for BSR,
McDonald MP60 and others.

For APT6; AP75; SL72B; SL75:
SL95B*. £4.20 plus 35p P. & P.
Also finished in walnut to match
Japanese equipment—at no extra.

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

Dept. PEt0 174 Pentonville Road, London, N1. Telephone 01-278 176
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
IIford, Essex. Tel: 01-550 1086.

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

MA'l UROER . Order with confidence. Sena Postal Order. Cheque,

- Money Order. Bank Draft. Giro or Cash by Registered
Mail. CALLERS: Flease note that cheques can only be accepted together
mtn cheque cards' {not Barclay Clrd;_.
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BARGAIN PACKS

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)
IN5060 1 Amp Rectifier 400V
(=A14D) avalanche protected 7 for 50p
2N2923 NPN Silicon Transistor

hfe 90180 (25v) 7 for 50p
2N2926 NPN Silicon Transistor
(Red) hfe55-110 8 for 50p

2N3391A SiNPN Hi Gain (250 - 500)

low noise transistor 3 for 50p

2N3402 Medium power (driver)
900mw 25v Hfe 75-225 6 for 50p
ceu 1.6 amp general purpose

25vSCR in TO5 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).

T in
P.0. or Cheque payable Star B Triacs
Jermyn Industries Sprague ( mp 400V)
J PTA06S (62
Vestry Estate, A8p each

Sevenoaks, Kent.

Koo Taose Londacts CLEAW

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 s
achieved by a gentle
brushing motion. With
coloured nylon handle
for complete insula-
tion and easy size

identification.

&

@® Grain size 200, chickness 55/100 mm., both faces diamonded
cleaning of industrial relays and switching equipment, etc.

® Grain size 300, thickness 55/100 mm., both faces diamonded.
equipments, like teiephone 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 1s abrasive.

Manufactured in France
British Patents applied for

For quick

For smaller

Sole Distributors for the United Kingdom

SPECIAL PRODUCTS (Distributors) LTD.
81 Piccadilly, London, W.I Phone 01-629 9556
As supplied to the War Office, U.K.A.E.A., Electricity Generating Boards, British

Railwoys and other public guthorities; also to leading electronic and industrial users
throughout the United Kingdom

Practical Electronics May 1972
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FANTASTIC!
WHARFEDALE

SPEAKER BARGAINS DENTON 2
SAVE £840

Sold in matched pairs.
Each Denton contains
an 8in. bass unit with
Jin. pressure unit,
coupled by a Wharfe.
dale crossover net-
work. Rated inpurt:
18 watts maximum,

Frequency response: B
65-17.000 Ha, |mpe- List Price C. &P £2-00

g:ance: 48 ohm £39:90 Per Pair.

abinet 93in. |4|n LASKY'S .

8in. price - £31:00
List

LINTON 2 Pa:r
TRITON 3 Pair
MELTON 2 each
DOVEDALE 3 each
ROSEDALE each
UNIT 3 each
UNIT 4 each
UNIT 5 each

33 D (overall
from front of >

drum to back of switch). SPEC.: 210/240V a.c.,
50Hz operation; switch rating 250V, 3A. Complete
with instructions. HMundreds of applications:
Complete h knobs. Features: . Mains
operation @ l2-hour alarm @& Auto "sleep”

switch ® Hours, minutes and seconds read-off
® Forward and backward time adjustment
.Snlnnt op.ratlon ® Shock and vibration
g yilt-in alarm buzzer

PECIAL QUOTES LASKY'S £6 50 C. &P,
FOR QUANTITIES PRICE 15p

BSR TD8S

8-TRACK STEREO
CARTRIDGE PLAYER

The unit is switched on

and off by the insertion of

the cartridge. The TD8S is suitable

for use with most modern stereo

amplifiers and delivers a pre-amp output of 125mW
ower requirements: 210/250V a.c., 50Hz. Fre-
quency response: 50Hz—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 84 (W) 37 (H)

104 (D) in. P?l?c(g N £17 95

List Price £24-20
BELTEK C5700
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 10W (5 watts per
channel), frequency response 50Hz-10kHz. Qutput
imp. 4 ohms. Size 43 (W) - | .. (H) - 6; (D)in. Oper-
ates on 12V d.c. negative earth systems. Beautifully
styled with black, ivery and chrome trim finish.
BELTEK C5700 com-| BELTEK C5700 with
pleta with mounting | pair S P24 speakers.

brackets and 8-track
£24'95

pre-recorded demon-
C. & P. 30p

stration cartridge.

£19°75 c sr 300

Baltek SP24 speakers are avaiiable perfectly match-
ing the C5700 in performance and ﬂnlsh—specmliy
designed for optimum performance in heavily
damped car interior,

Size: 73in. (W) (D) 4jin.
front(H). Comp. wrthleads £5-95 pair.

C. &P.35p

rear, 2%in.

C.&P.30p

TM-1 TEST METER

1,000 ohms/volt

Lasky's new look top value TM-|
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 ﬂgurmg
QOhms zero ad;us(ment

ONLY 2 I &in. 8
250-1000 at IK/ohms/V 1 0-

1000 at IK/ohms/V. @ DC Current:
100mA. @ Resistance: 0-150K/ohms.

bels: —10 + 22dB. @® Complete with test teads.

LASKY' .
I’RI(!(EY s £1 85 C.&P.I5p

TM-5 TEST METER ~

5,000 ohms/valt

Another pocket
from Lasky’s. The
resistant  case—size
25in. Iiin, fitted
with extra large 2iin. 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: 3-15-150-
300-1,200 at 5K 'ohms/V. @ AC/V: 6-30-300-600
at  2-5K/ohms/Y. @ DC Curren 0-300uA,
0-300mA. @ Resistance: 0-10K/ohms, 0-IM/ohms,
@® Decibels: 10dB to 16dB. @ Complete with
test leads, battery and instructions

LASKY’ .
PRICE s £2 55 C. & 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 £4(:95 C.& P.50p

PRICE

BSR McDONALD UNITS & PACKAGES
A. Chassis only. B. Complete with Lasky's plinth
and cover. C. Complete with Lasky's plinth, cover
and AD76K cartridge. D. Complete wired on
BSRplinth with cover. E. As D plus AD76K cartridge.
A B C o]
1095 (550 18.50 1875
1590 1990 23.50
14.50 1875 123.00
12.10 16:50 18-85
310 975 1400 1650
ZIO complete with plinth, cover and BSR cartridge,

17-50 21.00

IN USE. SIZE

multimeter
“slimtine’"

£9-95
MPbO TPD2 styrene base

FANTAVOX CAR

‘W 1/700

MWI/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 controfs, [lluminated
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 65 in. (W) 43in. (D) 2in (H).
Biack with chrome trim. Complete with speaker,
baffie, leads, mounting brackets and instructions.
Fully guaranteed.

ASKY’ .
IERICEYS £7 50 C . &P 25p

TAPE SCOOP

EMt 2,400fc Professional Tape on 10lin metal
NAB spools. Fully guaranteed brand new.
Today’s value over £5.00 each,

£1°25 each 5 for £5'00

C. & P. each
20p. S5for 50p

SONY TV SCOOP

TVY-7T20UK—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, | EHT rectifier (selenium).
@ Power source: AC 240V, 50Hz; DC I2V. @
Power consumption: ACITW,DC IIW. @Dimen-
9in. 95in. I14in. @ Weight: Blb.
. @ Accessories: Earphone; loop aerial;
polishing cloth, LASKY'S .
List Price £59.75. C & P.£1-50 PRICE £42:00

CAR RADIOS
FROM PHILIPS

The RN2I4 s a I'

MODEL
RN 214/15

triumph  of  micro-

miniaturisation So

compact and light, = ——
mounted on its spindles only, it feeds no real sup-
RN214 can be fixed quickly and easily.
Power supply: |3 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. ENB893/05 general purpose mounting kit
with loudspeaker £2:70 extra.

List Price LASKY'S £15.50

port. The

Spec.:

€1925 PRICE & QR

MODEL RN 314/15
The RN314 gives you
big sound because of
the high sensitivity
from the tuned RF stage. Due to its compact size
it can be mounted without any rear support, Spec.:
Power supply: 12V D.C. neg. earth only. Power
output: 5 watts RMS. Wave ranges: Medium:
1B5m-585m (1622-512kHz}: Long: 1030m-2000m
{290-150kHz). Intermediate frequency: 470kHz.
Size: 7in. |-6in. 3-6n. ENBB9I3/05 general
purpose mounting kit with loudspeaker £270

extra. ASKY'S
Liee Price e2525 PRicE - £21°00 c. &P 25

igh quahty transistorised and
ultra compact Shortwave Converter for use with
any suitable MW (AM) Car Radio. Self-powered
for use on |2V 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, 43, 60 & %0 M) combined with
the normal radio tuning to give full cover from
3-2MHz-21-75MHz. 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)
13(H) x 33(D)in. Made to sell at approx. £20,

ailEy’S £8'75 c.osraoe

OUT NOW! 1972
AUDIO-TRONICS NEW REVISED EDITION

The great new (972 edition of Lasky's famous
Audio-Tronics catalogue is now avallable—FREE on
request. The 44 newspap siz y in
full colour—are packed with | OOO s oft(ems for the
Radio and Hi-Fi enthusiast, Eleuromcs 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 £50. Send

your name and address and

I15p for post and inclusion on

our regular mailing list.

ILasiky's RMRadio Inimmited

Branches

207 EDGWARE ROAD. LONDON.W.2 Tel: 01723 3271
33 TOTTENHAM CT.RD.. LONDON, W Tel: 01-636 2605

Open a!l doy.9 0.m.-6 p.m Mondoy to Saturday

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

Open,oll day Thursday. early closing 1p.m. Saturdoy

The Home of High Fidehty

Open allday.90.m.-6 p.m. Monday to Saturday

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

NEW CITY BRANCH NOW OPEN
109 FLEET STREET. LONDON. EC4 Tel: 01353 5812

OpenaltdayThursday. earlyclosing tp.m. Soturday

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL ST. TOWER HAMLETS, LONOON, E %Tel:: (1-790 4821
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READY-BUILT?—

OR D.LY?

SAXON ENTERTAINMENTS HAVE IT!!

STANDARD & CUSTOM BUILT SOUND EQUIPMENT

MUSICAL INSTRUMENTS NEW & SECONDHAND

100 WATT FULL
RANGE AMPLIFIER
£48-50 carr. free

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

* 8ohm 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

Qc’"‘(}o

e ‘\»\m\

100 WATT MODULE

* Fibre-glass p.c. board
* All silicon transistors
* Shortjopen circuit proof
* 8ohms load for 100 Watt
Needs only power supply components—input sensitivity 200mV 10k.

IDEAL FOR YOUR CUSTOM BUILT SYSTEM.

Or complete with power supply and transformer.

£13-50 + 20p carr.

€18.75 + 40p carr.

20 WATT INTEGRATED MODULE

* Two mixed inputs

GOODMANS 12P 50W 8 or I50hm
£12:37 (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
12in 100 Wart RMS £28-75 £21-50
15in 100 Wace RMS £35-90 €26-80
18in 150 Watt RMS £45-90 £36:75
Larger discounts for quantities

* Fibre-glass p.c. board
* Baxandall treble and bass controis

* All power supply components mounted less trans-
former

Excellent Value and Reliability for only £8-60 + 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

SAXON

£€6:50 + 20p carr.

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.

Safebltoc 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.

local stockist — or you
can order it direct
from the manufacturer.
Ifordering by post, send cash with order.
PRICE £2.60+10p P&P. EACH

Special bulk order wholesale and industrial rates on application

0 RENDAR"

Rendar Instruments Ltd., Victoria Road,
Burgess Hill, Sussex.Tel. Burgess Hill 2642

\POw,
OMPONg,
&

> g v3®
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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 £4-50 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

IN |5 MINUTES YOU COULD HAVE GUNTON ELECTRONIC
IGNITION FITTED TO YOUR CAR

Capacitive D-xcharge fgnition is recognised as being the most efficient ignition
system and will give you:

@ CONTINUAL PEAK PERFORMANCE

§ CONTACT BURN ELIMINATED - Lps\*"

Complete Installation Kit for 12-voit vehicles £9:95 + 35p P, & P.  State
earth polarity of vehicie POSITIVE or NEGATIVE earth. Unit Construction
Kit also available for the radio electronics construccor €7-9%5 4+ 3Sp P. & 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 infor a demonstration.

P.E’SCORPIO Components: Transformer and Mounting Kit £1-8% + 25p
P.&P. Printed Circuit Board 60p + 10p P. & P. Case and Hardware as above
7:915‘0' %O%‘PP.& P. P.E. INVERTER TRANSFORMERS, 20 watt £1-85

pP. '

ELECTRONICS DESIGN ASSOCIATES  32,3AmH STRET,

UP T0 209, REDUCED FUEL CONSUMPTION
EASIER ALL WEATHER STARTING \
INCREASED ACCELERATION & TOP SPEED \
LONGER SPARK PLUG LIFE
INCREASED BATTERY LIFE

PURER EXHAUST GAS EMISSION For ail petrol engines -cars,
RADIO INTERFERENCE SUPPRESSED  boats, etc. Guaranteed for 5 yrs.

Practical Electronics May 1972



USED EXTENSIVELY BY

PANEL MEVERS

INDUSTRY,

GOVERNMENT

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

NEW
CLEAR PLASTIC METERS

IISEW!!

DESIGNS

BAKELITE PANEL METERS

‘: TYPE SW. 100 | TYPE S-80
{100 x 80 mm 80 mm square fronts
W NS N
S0pA ... .. £3-60 1A d. c.' . 1A de
50.0-50 A 23 46 JA de. ... d 5A d.c.
100uA . ... £3-4 300V a.c. .. 2310 L0V dee. ... <00 300V a.c.
100:6- 1004 zass VU Meter .. 2375 | 300V d.c. .. 2280 VU Meter ..

“ SEW " CLEAR PLASTIC METERS
Type MR.88P. 1 21/32in square fronts.
150mA

Type MR.85P. 4}in < 4}in tronts.
50mA

750V d c.
15V a.c.
.. 50V a.c. g
22-80 | 30A a.c.* 150V a.c. .
300V a.c. £1.70
Type MR.52P. 2}in square ironts, 500V a.c. 21.70
23-10 | 20V dec. ... 8 Meter
22-60 | 50V d.c. 1mA ... 21.70
22-60 ) 300V d.c VU meter .. £2:10
22-50 | 15V a.c
£2-30 | 300V a.c Type MR. lﬁl’ 2in square fronts,
22-00 | 8 Meter 10V d.c. 21.50
£2-00 ImA ... 20V d.c 21-50
22.00 | VU Meter .. 50V d.c. £1:50
22-00 | 1Aacr ... 300V d.c. 21.50
22.00 | 54 50 . 16V a.c 21-80
22:00 o ek 300V a.c £1.80
£2-00 | a.c. 8 Meter
22-00 | 20A a.c.* 1mA £1.85
£2.00 | 30A ac.* .. VU Meter .. £2-25
- d
.65P. 8}in < 3in Ironts. 1: a':'. :};g
£3-37 | booh
104 a.c.* £1.70
£2.75 |
2375 204 a.c.% £1.70
22.65 30A a.c.* £1.70
22-85
oA ... 3340 “ SEW " BAKELITE
1ma - 280 PANEL METERS
T 29.90 | 8 Meter Type MR.65 3}in square fronts.
. £2-80 1mA . 22:87 2
. £2.20 | VU meter .. £8.87
. £2-20 | S0mA a.c.*  £2.20
. £2.20 | 100mA a.c.* 22-20
. 222 200mA a.c.* £2.20
5253 300mA a.c.* £2.20
22 1A a.c.* ... 2220
ggg A ac* ... 2220
22-50 10A a.c.* 22:20
2220 | 20A ac* £2-20
£2:20 ' 30A ac.* 22-20
*MOVING IRON —
ALLOTHERS MOVING COIL

Please add postage

“SEW' EDUCATIONAL
METERS

Type ED.107. Sixe
oversll 1 m X
mm x 108mm.

500mA a.c.*
1A a.c.*

A a.c* .
10A a.c.*
20A a.c.*
30A a.c*
50A ac* ..
VU meter ..

A pew range of high
quality moving coll
instruments  ideal
for school experi-
menta and other
bench applications.
37 mirror scale. The
meter is easily ibi
demonstrate internal working. Available
in the following ranges:

£5.00 | 20V d.c 2440
U | sovac. ... 240
50-0-50uA .. #4-85 | 300V d.c. .. £4-40
1-0-1mA.... $4-40
Dual

1A dec. ... sAap | Dialranee
5A do. ... $h40 | DO0MA/TA d.c.g4-65
10V dc. ... £4:40 | 5V/50V dc.  £4-85
Practical Electronics May 1972

_ Cumpleteiy portable, sitnple
g/ to use pocket sized tester.
ONLY £1-97. P. & P. 13p.
SKYWOOD SW-500 —
AC Volts 3/30/300/
Current
Decibels —20to +57dB. £7-50. P. & P. 15p.
370 WTR MULTIMETER

ROUND SCALE TYPE PENCIL TESTER
Ranges 0/3/30/300V AC
and DC at 2,000 o.p.v.

50 K (3/Volt. Mirror

acale DC Volts

600. DC

20uA/6/60/600mA.

Resistance 10K/100

Features AC  current.

ranges. 20,000

MODEL T75.68
Resistance 0-20K chms.
0.6/3/12/30/300/600.
K/1Meg/10 Meg.
0.p.V.
0/ .)/2 0/10/50/250/500/
vV DC.

I" u/lO/uOl"aO/uOO/
1000V AC.
0/502A /1/10/100M A/ 1/10
Amp DC.

0/100MA/1/10 Amp AC.
0/5K/50K/500K [SMEG/
JOMEG.

—20 +62db,

£15. P. & P. 2op.

TE22 SINE SQUARE WAVE
AUD!O GENERATORS

Sine: 20c/s to
200 kejs on 4
bands. Square:
20cfs to 30 kcfe.
Qutput  imped-
ance 3,000 ohms.
| 200/250V a.c.
Supplied brand
new and guaran-
teed with juatruc-
tion manual and lemls 217.50. Carr. 37}p.

TE-20D RF SIGNAL GENERATOR’

Accurate wide range sig-
nal generator covering
120K ¢/8-500Mc/s on
6 bands. Directly cali-
brated Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-

tion. 920/240V. A.C.
Brand new with instruc-
tions. £15. Carr.37}p.
Size 140 x 215 x 170
mm.

Sensiti-
Band-

tube. Y amp.
01V p-p/CM.
width 13
Input iap.
X amp. sensitivity
-800K Hz. Tnput imp. 2
megQ 20pF. Time base,
o ranges 10cps-300KHz.
' Synchronisation. In(ernal/
external. 1w
mn. Weight 1
brand  new
Carr. J0p.

240° WIDE ANGLE

1imA METERS
MWI1:6 60mmn square
£397}. MWI-8 80mm
square 24-97{. P. & P.
extra.

b 220/240V a.c. Supplied
with  handbook. 40,

TlANSISTORISED L.C.R, A.C.
SURING BRIDGE

A npew portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
‘10-11-1 meg )
lj: 1 %

+
TURNS RATIO 1: 1/1000—
. Bridge voltage at
100uA.
Attractive 2 tone metal
.25p.

3:2%.
1:11100. 6 Ranges +19%
1,000 cps. Operated lrom 9 volts.
Meter indication.
case. Size 7§ x5 x2in. £220. P. & P.

Ranges

2130/240V
SMITHS
SYNCHRONOUS
MOTORS

Built in gearbox. Allbrand
new and boxed. 60RPM
CW; 30RPM CW; 2R/HR
ACW; 2R/HR CW; 8R/DAY
CW lOBPM CW; 20R/HR

Mn each Post 12p

HIOKI MODEL 720X
£0,000 0.P.V.

Overhead protection.
5/26/100/500/1000V D.C.
10/50/250/1000V A.C.

30 uA/250mA. 20K/2 meg
ohm. —5 to 62db.
24-97. P. & P. 15p.

Model S-1Q0TR MULTIMET!R[
TRANSISTOR TESTE

100,000 o.p.v. MIRROR SCALE/

OVERLOAD PROTECTION
0{-12{-6/3/ 1230120/ 600
VDC. 0/6/30/120/600 VAC.
0/12/600uA/12/ 300MA /12
AMP DC. 0/10K/1 MEG/
100 MEG. - 20 to+50 db.
0-01 - -2 MFD. Transistor
tester measures Alpha,
Beta and Ico. Complete
with batterjes, instructions
and leads. 218-50. P. & P.
25p.

TMK MODEL TW-80K 46

ranges, mirror scale, 30K/Vol.
D.C. 8K/Volt C. D.C.:
Volts -125, -2

23, 90, 1

Vol ts:

=

aOOmA 5, 10 a.mp Resistance
10K, IOOK 1 MEG, 10 MEGQ.

Decibels:  —20 to
2880, P. & P.17ip.

+R1-5db.

HT100B4 MULTIMETER
Features A.C. current ranges,
100,000 o.p.v. error Scale,
Ov erloa.d protectio:

0/ .;/-) .;/10/.:0/».,0/.,00 /1000V [/((_%

Olz u/lO/aO 50/1000V AC.

OIIOI'ZSOMA /25/250M A/

10 Amp D 10Amp A.C.

0["0}\/"00}(/ ’Vlh(” ’OMFI.
—20 +62db.

212:80, P. & P. 20p.

RUSSIAN 22 RANGE MULTIMETER
10,000

Model U437

o0.p.v. A first class
versatile inatrument
manutactured in
U.8.8.R. to the
highest standards.
Ranges: 25/ 10/50/

250 /500 / 1000V d.c.,
2.5 410/ 50/ 250500/
1000V a.c. D.c. current
100 mA / 1/ 10 I
100mA/1A. Resiat.
ance 300 ohma/3/ 30 / 300k / 3M Q.
Complete with batteries, test leads, in-
atructions and sturdy steel carrymg case.
OUR PRICE £5-97. . & P, 26p.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR
New high quality port-
able instrument. Bine1Hz
to 100kHz. 8quare 20Hz
to 20kHz. Output maxz.
+10dB (10k0). Opera-
tion 220/240V a.c. Size

216mm ~ 160mm
120mm.

Price  427-50.  Carr.
26p.

—cr————————
HONEYWELL DIGITAL
VOLTMETER VT 100
Can be panel o
bench mountcd
Basic meter

measures 1

volt d.c. but maay x

can be used

10 measure

a wide range

of a.c. and

d.c. volt, current and ohms with optional
plug-in cards.

Specification: —Accuracy: + 02, + 1
digit. Resolution: ImV. No.of dlglu 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 internsl
reference voltage. Overload: to 100V d.c.

Input: Fully floating (3 poles). Input
power: 110-230V a.c. 50/60 cycles.

Overallsize: 3§in. x 213/16in. x 8 3/16mm

AVAILABLE BRAND NEW AND

FULLY GUARANTEED AT APPROX.
HALF PRICE.  £€49-974 Carr. 50p

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

Also see next two pages
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SEMI-CONDUCTORS/VALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors ,2N3415 28p vN.mx 36p BC114 BFW90 NKT219 Integrated |FJH101 £5p 8N7420 $0p YALVYES
2N3416 87p|2N5459 40p| B BFWOI NKT223 Circuits FJH111 70p|8N7430
2G301  80p[2N3417 25p BFX12 NKT224 FJH121 25p|8N7440 20p | 0A2 98p 2524 80p EL9>  86p
2G302  20p|2N3439 25p BFX13 NKT22) CA3000 180p|FJH131 25p[BN7441AN 0B2 45p|2525 42p|EMBO  46p
2G303  20p|2N3440 25p BFX29 2 CA3006 117p|(FJH141 £Bp 75p | 0Z4 80p (2526 85p|EMS1  60p
2G308  42p|2N3564 50p BFX30 CA3007 262p|FJH151 28p|8N7442 76p f IL4 20p|30C15  80p|EMB4  8Bp
26308  30p|2N3565 50p BFX37 CA3011 76p|FJH161 70p|8N7446 100p f| IR5 40p|30C17  90p | EM85 100p
2G309  80p|2N3566 80p BFX44 CA3012 88p|FJH171 25p|8N7447 186p | 185 80p(30C18  80p|EM87  70p
26371  15p|2N3568 75p BFX68 CA3013 105p|FJH181 25p|8N7448 128p IT4 25p|30F5 86p|EYs1 40p
2G374  20p|2N3569 32p BFX84 CA3014 124p|FJH221 25p|8N7450 20p | 1U4 80p(30FL1  76p| EY86  40p
20381  22p|2N3570 1825p (28502  3Bp BFX85 CA3018 84p FIH231 2Bp|8N7451 20p 1us 60p|30FL12 120p (EYS7 42p
2N388A 48p|2N3572 97p|28503  27p BFX8§ CA3018A FJH241 25p|8N7453 20p 2D21 85p|30FL14  95p| EZ40 56p
2N404  20p|2N3605 27p|3N83  40p BFX87 110p|FJH251 85p(8N7404 20p | 3Q4 50p|30L15  85p|EZ41  50p
2N696  15p|2N3606 27p(3N128  70p BFX88 CA3019 84p|FJJ101 50p[8N7460 20p J§ 384 85p[30L17  80p|EZ80  27p
2N697  15p(2N3607 £2p[3N140  77p BFX89 62p CA3020 126p|FJJ111 B50p|8N7472 30p | 3V4 48p|30P12  80p|EZ81  £9p
2N698  £5p|2N3638 18p|aN1d1 7! BFX93A 70p CA3020A FJJ121 60p|8N7473 40p | 5R4 76p|30P19  85p|GZ32  48p
2N699  30p(2N3638A 20p(3N142  5bp BFY1l 42 160p[FJJ181 80p|8N7474 40p 5U4 36p|30PL1  76p|GZ34 60p
2N706  10p[2N3641 18 BFYIS 25p CA3021 158p|FJJ141 128p|8N7475 45p f| 5V4 45p|30PL13 83p({KT86 205p
2N706A 12p[2N3642 18p|8N152 BFY1Y £5p CA3022 180p|FJJ181 756p[8N7476 45p f| b8Y3 40p|30PL14 80p|KT88  200p
2N708  15p|2N3643  20p| 40050 BFY21 42p CA3023 126p|FJJ191 65p|8N7483 87p f| 924G 40p|35L6 50p|MU14  76p
2N709  62p|2N3644 25p|40250 BFY24 48p CA3026 100p|FJJ211 125p|8N7486 83p @ 6/30L2 80p|35W4  35p|PABCSO 40p
2N718  25p|2N3640 25p|40251 BFY29 40p CA3028A 74p(FJJ251 125p|8N7490 87p BACT 40p|3524 38p|PCB6 60p
2N718A 30p|2N3691 15p|40309 BFY30 40p CA3028B FJL101 125p|sN7402 87p | 6AG7T  40p]35Z5 50p(PC88  @0p
2N726  80p|2N3692 18p[40310 BFY4] 50p 105p (FJY101 £5p|8N7493 87p | 6AKS  86p|50B5 50p | PCO7 45p
IN727  30p|2N3693  15p[40311 BFY43 @2p CA3029 87p|IC10  250p(8N7495 87p 8AK6  80p| 5005 §0p| PC900  48p
UN914  17p[2N3694 18p|40312 BFY50 20p CA3029A 1IC12  250p|SN7496 87p | 6ALG  20p(so 86p[PCC84  40p
2NO16  17p|2N3702 10p|40314 BFY51 20p 166p | L900 40p|8N74107 52p 6AME 30p|8oA2 50p| PCC8>  40p
2N918  $0p|2N3703 10p|40315 BFY32 20p CA3030 187p|1L914 40p|8N74153 8AQ5 38p| 807 50p|PCCB8  B8p
2N929  22p|2N3704 11p (40816 BFY33  15p| NKT451 ('A3035 1282p|pLoes 40p 185p | 6486  40p|1625 50p| PCC89  50p
2N930  20p|2N3705 10p (40817 BFY36A B7p| NKT452 CA3036 72| LM380 128p|8N74154 6AT6  3Bp[5763 70p|PCC189  8Bp
ON987  40p|2N3706  8p|40319 BFY76 42D NKT453 CA3039 82p| MC724P 60p|8N74160200p B6AU6  28p(6146  160p|PCF80  30p
2N1090  28p|2N3707 11p|40320 BFY77 57 NKT713 CA3041 108p|MC780P 247p 6AV6  80p(AZ3l 85p| PCF82  84p
2N1091 28p(2N3708  7p (40323 BFYY0 CA3042 100p| MC788P 148p|8N74161 6BAG 25p|CY31 35p|PCF84  80p
2N1131 28p(2N3709  8p|40324 BSX 19 CA3043 187p|MC790P 124p 8BE6 80p{DaAFer 80p|PCF868  80p
2N1132 25p|2N3710  9p|40326 BSX20 CA3044 120p MC792P 66p|8SN74164 6BH6 75p| DAF96  45p | PCF800 80p
2N1302 17p|2N3711  12p (40829 B8X21 CA3045 122p| MC799P 66p 6BJ6  50p|DF91  22p|PCFB801 50p
2N1303 17p[2N3713 187p|40344 B8X26 CA3046  81p|MC1303L 8N74165 6BQ7A 40p|DF96  46p|PCF802 50p
2N1304 22p|2N3714 200p | 40347 BSX27 CA3047 187p 200p p» | 6BR7  90p|DK91  40p|PCF805> 80p
2N1305 28p|2N3715 183p (40348 BBX28 CA3048 204p|MC1304P 8N74192 8BRS 70p|DK92  58p|PCF806 70p
2N1306  26p|2N3716 180p|40360 BBX60 CA3049 160p p 6BW6  85p|DK96  B50p|PCF808 75p
2N1307 25p|2N3773 240p|40361 B8X61 CA3050 1856p|M(1305P 8NT74193 6BW7  80p(DLo>  8bp{PCLS2  38p
2N1308  28p|2N3791 206p (40862 BSX76 CA3051 134p 386p 6Bz6  40p[DL94  48p[PCL83  65p
2N1309 £6p|2N3819 34D (40370 B8X77 CA3052 185p| MCS38P 548p|TAA241 6C4 83p(DL96  46p|PCL84  46p
2N1507 17p|2N3820 58p|40406 BSX78 2§ 5 CA3053 48p|MC1435P 162p I 6CD6 125p|DM70  40p|PCL8>  40p
2N1613 20p (2N3823 50p (40407 B8Y24 16p|OC26 26p CA3004 108p 845p | TAA242 425p 6CL6 50p|DY8S 8%p|PCL86  4bp
2N1831 35p|2N3854 27p|40408 B8Y25 1bp|OC28 60p CA3055 240p|MC1o520G TAA243 150p 8CW4 85p|DY87 83p| PFL200 66p
2N1632 30p|2N3854A 27p|40409 2 BBY26 17p(oC29 80p CA3059 168p 461p| TAA263 75p 6F1 82p| ES8CC  100p| PL36 58p
2N1637 30p|2N3850 27p (40410 2 B8Y27 15p/0C35;  50p M (A3064 120p MC1709CG  [TAA293 97p M 6r6¢:  85p|E180F 100p|PL31 50p
2N1638 27p|2N3855A 30p|40412 50p|BC214L 15p|B8Y28  17p|0C36 80p FCH101 88p p| TAA300 176p 6F13 45p| EABC80 35p|PLS2 46p
2N1639 27p{2N3856 80p|40467A B67p|BCY10 27p|B8Y20  17p|0C4! 22p FCH111 105p [ MFC4000P |TAA310 125p 6F14 70p|EAF42  85p|PL83 46p
2N1701 168p{2N3836A 36p 404684 85p|BCY30 27p!BSY32  25p|0C42 25p FCH 121 108, 85p | TAA320 72p 6F15 85p| EBY1 20p | PL84 40p
2N1711  24p|oN3858 25p|40528 72p|BCY31 80p(BSY36 25p|0C44 18p FCH131 b50p|PA222 TAA350 176p 6F18 50p|EBC41  58p|PL300  76p
2N1889  82p|2N38584 30p[40600  87p|BCY32 50p BSY3T 26p|0C4s 12p FCH 141 106p|PA230 140p T.\A435 147 6F23 85p| EBC81  80p|PL304  80p
2N1898 87p|aN3859 27p[40603  50p(BCY33 25p|BSY3s 20p|oC46  185p | FUH151 105p|PA234 182p 6H6 17p|EBF80 40p|PY32  86p
2N2147 72p[2N38594 82p|AC107  30p|BCY34 30p|BSY39 22p(0C70  1sp | FCH171 108p|PA237 6J4 50p(EBFS83 40p|PY33  63p
2N2160 57p|2N3860 80p|ACI26 20p|BCY38 40p|BSY43 50p|OC7) 182p FCH181 105p| PA246 6J5 £25p | EBF89  32p|PYBO 40p
2N2193  40p|2N3866 160p|AC127  24p|BCY39  60p BSYs1  82p|OC72 12p FCH191 105p| PA424 8J5GT  80p|EBL21 60p|PYS8I 30p
2N2193A 42p|oN3877 40p|ACI2R  20p|BCY40 50p|BSYs2 82p|0C73  80p PA264 6J6 85p
2N2184 27p|2N3877A 40p|ACl51  18p!BUY4l 15p|B3Y53  37p|OC74 30p PA265 8J7 38p
2N21944 80p|9N3900 87p|AC152  22p|BCY42 15p|BSYJd 40p|0OCis 28p 8N7400 8K8G 40p
2N2217 2Bp|2N3900A 40p|ACI>4  28p|BCY43 16p|BSYs6  80p 0C76 22p 8N7401 8L8GT 40p
2N2218  20p|2N3901 97p|ACIT6  20p|BCYs4 32p(BSY79  46ploC7r  30p 8N7402 20p[8L702C 147p f| 6LD20 50p
2N2219  20p(2N3903 20p|AC187  £8p|BCYSR 28p|BSY®0 57p/0C7s  20p SN7403 20p|UA702A 280p N 6Q7 80p
2N2220  25p(2N3904 25p|ACISS  2Bp|BCYS9  22p|BSY95A 12p 0Bl 20p FCJ121 276p|8N7404 20p|UA702C 77 68AT 80p
2N2221  28p|oN3905 80p|ACY17 27p(BCY60 97plC424 16p oC81D  20p FCJ131 276p(B8N7405 20p|U'A703C 137p 68G7 40p
24p|BCY70  16p|C450 15 382 25p FCJ141 B25p|8N7406 80p|UAT09C 46p 88J7 85p
24p|BCY71 20p[GET102 80p/0oCs2D  15p | FCJ201 100p|BN7408 20p{UA710C 125p M 68K7 78p
20pBCY72 16p(GET!13 20pjocs3  25p | FCJ211 276p|8N7409 20p|UA716 187p § 6SL7 40p
20p|BCY78 30p(GETI14 20pjocs4  25p | FCK101 480p|8N7410 20p|UA723C 100p | 68N7 40p
10p(BCY79 30p|GET118 20p/0C13%  25p FCL101 £80p|8N7411 28p|UA730C 180p 68Q7 40p
17p|BCZ10  27p|GETI120 28p|0C140  82p FCY101 102p/8N7413 80plUA741C 80p 6U4 1
47p|BCZ11  40p|GET873 12p|0C170  28p a 6V6G 25p| ECL80 45p|UABCS80 40p
20p|BD112  80p|GETS80 80p|0C171  80p BRIDGE S0PIV 4A 40p 6VAGT 8%p|ECL82 86p|UAF42  88p
16p| BD116 112p|GET887 £20p|0C200  40p RECTIFIERS L00PIV 4A 50p 6X4 85p|ECL83  70p|UBC41  60p
25p(BDI21  65p|GET880 22p(0C201  60p PLASTIC 200PIV 4A 85p 6X5G  30p|ECL86 40p|UBC81  40p
47p|BD123  80p|GET890 £2p 0C202  78p 400PIV 4A 86p 6X5GT 40p|EF37A 120p|UBF80 40p
47p|BD124  60p|GETS96 22p0C203  40p ENCAPBULATED (goopIv 4  70p 10C2  B0p|EF30  50p|UBFsy 385p
62p(BD131  75p| GET897 22p|0C204  40p 600P1V 1A 50p| 3OPIV 6A a5p 10F1 78p|EF40  B0p|UCC84  48p
8b6p{BD132 80p|GET898 22p|0C205  78p S50PIV 2A 45p | 100P1V 6A 85p 10P13  60p{EF41  85p/UCCS5 40p
85p|BDY10 125p MATI100 26p0C206  96p 100PIV 2A 50p [ 200P1V 64 85p 10P14 110p[EF42  70p|UCF80  565p
45p | BDY20 105p|MATI101 25p 0C207  75p 200P1V 2A 55p(400PIV 64 76p 12AT6  80p| EF80 28p| UCH21 60p
£5p|BDY61 125p|MATI20 25p 0CP71 42p 400PIV 2A 60pl/ 600PIV 64 86p 12AT7 30p EF8) 85p|UCH42  70p
25p|BDY62 100p(MAT121 25p|ORP12  50p 12AU7 80p|EF86  80p|UCHS1 40p
25p|BF115  25p{MJ400 107p|ORP60 40p SILICON RECTIFIERS 12AX7 380p|EF89  28p|UCL82 85p
20p|BF117 47p|MJ420 80p|ORP61 4gp ] MINIATURE WIRE ENDED PL“‘"" 12AV6  40p|EF91  80p|uCLs3  eop
60p|BF152  28p|MJ421  80p|P346A  £2p SERIES m P! q Am, 12BA6  40p(EF92  86p|UF41  60p
IN4294 30p|BF154 20p|MJ430 102p(8T140 18p .. 1AMP 15 AMP i 12BE6 40p|EF183 38p|UF80  85p
9N4303 47D 22p|BF158  15p|MJ440  8bp|ST141  g0p 4001 20PLV - 7p 44 12BH7 45p|EF184  3Bp|UF85  40p
oN4964 15p 10p|BFi39 35p|MJ480  97p|TIS34  62p 4002 100P1V 7 » 209 19AQ5 85p|EH90  40p|UFss  40p
7 65 189 19p|BFlcs 36p|MJ481 128p|Tis4s  40p | 4003200PIN 8y 30p 2% 20D1  50p|EL34  60pUL41  @8p
N9 52p 16p|BF167  18p|MJ490 100p|Tls4s 1lop [| 4004 400PIV  8p  10p  28p 20F2  o5p|EL33 128p|ULs4  dop
2N2924 570 28p|BF170  33p|MJ491 187p(TIB45 27 4005 600P1V  10p  12p  26p 20L1  110p|EL4!  60p|UY41  48p
2N2925 47p| 42p|BF173 19p|MJE340 50p|TIS46 1ip [§ 4006 BOOPIV ~ 12p  15p  27p 20P1  80p|EL42  85p|UYS5
IN2926G 42p| 45p|BF177  30p|MJE370 80p|T1847  1lp 4007 1000P1V  18p 16p - 30p 20P3  80p|ELs1  88p| VR105/3088p
2N29260 12p 50p|BF178  25p|MJE3S71 80p(Tis4r  12p 50+ less 15% 100+ less 20% 20P4  110p|EL84  28p|VR150/3085p
2N2926Y 52p 40p{BF179  80p|MJES20 60p|TIS49  12p SILICON RECTIFIERS 20P5 EL83 48p|Aad 1%p in £
2N3011 52p 39p(BF180  $bp|MJEG21 70p|TISS0  12p 'l'UD MOUNTING 25L8 50p| ELS1 3Bp | for postage
2N3014 45p 80p(BF1R1  32p|MPF102 42pTI851  10p 10A  17-0A4 334 DIODES & RECTIFIERS
2N3053 30p 47p|BF182  30p|MPF103 85p TI8s2 1lp 100P1V — 45p 50p £1.22 IN34A 12| GJ7TM 37
2N3054 46p 47p|BF184 20p MPF104 37p|TIS>3  22p 400P1V 95p B50p  B56p £1-42 A 10p)B P 7] P
o o MPF105 37p|XBll2 18 ! IN914  7p BAX13 12p|0AS 17p
2N3055 42p 3gp)BF185 2 P P 400PIV 30p S6p 6%p 21.77 INO16  10p|BAX16 7p|OA6 12
2N3183 87p 25p|BF194 15p|MP83634 32p|XCl41  85p S00PIV sep 60p 7ep £212 P P
P NKTI124 42p|ZTX107 15 AAll19 7p|BAY31 79| 0A9 10p
2N3134 325p 30p| BF195  1bp T12 P 7 P 800PTV 3b6p 75p 87p 2947
4 5 NKTI25 27p|ZTX108 12 AA129 10p|BAY38 15p|OAl0  982p
2N3135 37p 24p| BF196  18p 20 27p P 1000P1V 40p 85p 21-05 2277
p °197 NKTI26 27p|ZTX109 18 5 i AAZ13 10p|BY100 185p|OA47 8p
2N3136 40p 27p(BF187  1p 2 P 13 504 less 15% 100+ less 20% p -
5 = : 3 o AAZ15 10p|BY103  28p|OA70 7
2N 3390 87p|ASY30 25p|BF198  15p(NKTI128 £7p ZTX300 12p BA100 16p|BY122 87p|0AT73 10p
2N3391 @ 87p|ABY51  agp 85p|NKT135 27p|ZTX301 1bp ZENER DIODES BAL0> 309|BY12: 15p|0ATS  7p
2N3391A 82p[ABYo4  £5p 14pINKTI37 32p/Z2TX302 20p 400MW 1-5WATT | 10 WATT BAllo 25p|BY126 1%p|0AS1 F
2N 8392 42p| ABY67  45p 19p(NKT210 80piZTX303 20p 3-3-33V 2:4-100V | 3-9-100V Balll 27' BY127 15p|0AS5 7
2N3393 27p|ABYS8 szp 22p|NKT211 30p|ZTX304 25p 10peach | 25pesch | 40p each BAT2 703 BY164 B8p|0AS0 s
2N3394 27p(ASZ21  5lp|BF238  20p|NKT212 80p|ZTX500 18p 254 less 15% 100+ less 20% z
2N3402 82p|AUYIO uop BF244  28p|NKT213 80p|Z2TX501 16p BAL15  7p(BY210  88p[0A91 7
2N 3403 47p|BC107  10p|BFW61 47p|NKT214 20p|ZTX502 20p TRANSISTOR DISCOURTS:— 12 + 10%; BAl41 382p|BYZ11 30p(0A9> 7»
2N8404 ssg BC108 10p BFWS87 28p|NKT215 2p|ZTX3503 17p 25 + 16%; 100 + 20% any one type. BAl42 82p|BYZ12 80p(OA200 7p
'3}73405 57p|BC109 10p|Brwss £8p|NKT216 85p|ZTXJ04 40p Poatage on all 8emi-Conductors 7p extra. BAHé 18p|BYZ13 25p O\‘Q)O'(; 10p
2N8414 £2ploNo4s7 80p'BCI13  10p BFW8Y 20p/NKT217 40p|ZTX531 2Bp 8.A.E. FOR FULL LISTS BAl4> 20p|BYZ16 40pi0A210 17p
€ See previous page G.W. SMITH & Co. (RADIO) LTD. See opposite page P
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Ill-ﬂ [QIIIPJIMI' I

33’5% OR MORE
SEND S.A.E. FOR

DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RE(ORD DECKS §

UA.:O Monoy £4-97
C129¢ £8-50
MP60 £10-40 GOLDRLIG
610 £14-07 GL69/2 £218-97
810 £211-50 GL89/2/P 224-20
310 £9-40 GL72 £22.25
810 45 229-05
MP60 TPD1 £17-12 229-05
MP30 TPD2 216-40 £34-95
610 TPDI £20-35 £3-83
310 TPD] £18-20 £3-656
210 Package* £9. 219-30
HT70 £14-99 £46-50
HT70 Package£21-80 £54-30
GARRARD £4.80
2025T/C* £8-50 £221.95
40B* £29-25
3-300% £8-50 23515
8P25 111 £10-50 250-
8L65B £13-45 £62-85
AP76 £18-85
AP76 with £57-65
G800* 222-50 £01-15
8L72B 223-25 £6-40
8L75B 226.00 227-90
8L9B £32:50 TDI304 11 £33-20
401 8-60 TDI150AB II £37.80

221
ZERO 100A £41.65
ZERO 1008  240-70 TX11
tMono cart. *Stereo cart. All others less

cartridge. Carriage 50p extra any moidel.

RECORD DECK PACKAGES
Decks supplied with >
cartridge ready wired
in  teak veneered
piinth with cover.
Garrard 2025TC/9TAHCD .

TDIS0 Plinth  £3.47

Garrard 8P25 11I/STAHCD 215-956
Garrard 8P25 111/G800 218-50
Garrard 8P25 11i/M73-6 £19-50
Garrard 8P25 111/M44-7 220-35
Garrard 8P25 III/M33-E . .. 2228
Garrard BP25  111/G800 (Pla\ on

Plinth and Cover) . 18-75
Garrard AP76/G800 . £29-50

Garrard AP76/M75

Garrard AP76/M oo

Garrard AP76/M751J o

B8R McDonald MP69/. ATS5

Goidring GL72/G800 .

Goldring GL75/G800

Goldring GL75/GB0E o0 ..
Carriage 50p any item

SINCLAIR EQUIPMENT

Project 60.Package offers. 2 x Z30 amplifer,
stereo 60 pre-amp. PZ5 power supply,
#15-85. Carr 37}p. Or with PZ6 power
supply, £18-00. Carr. 374p. 2 x Z30 ampli-
fler, stereo 60 pre-amp, PZ8 power supply,
#20-25 Carr. 37p. Transformer for PZ8,
8297 extra. Add to any of the above
#4:45 for active filter unit and £13-90 for
pair of Q16 speakers. Project 60 FM Tuner
818-95. Carr. 374p. New Project 605 £20-97.
Carr, 37p. All Sinclair products in stock. ICI2
£1-80. P. & P. 10p. 2,000 amplifier, £23-50.
Carr. 37¢4p. 3600 Amphﬂer 23095, Carr.37{p.
Neoteric amplifier. £43-95. Carr. 37}p.

TAPE CASSETTES
Top quality in plastic library boxes,
60 min. 30p, 3for 82p

C60 90 min. 42p, 3 for £1-10
Ci20 190 min. 52p, 3 for £1-38
Caassette Head Cleaner 80p. Post Extra.

LATEST CATALOGUE

€90

SEND
NOW—
* 4 STILL
- ONLY
tatalegue 374p
P. & P.

10p

Our new 6th edition gives full details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.

273 pages, fully illustrated and detailing
thousands of items at bargaln prices.

Practical Electronics

Latest exciting release. 7Beaumully styled

with walnut case. 6+ 6 watts r.m.s.
Switched inputs for Mag, Xtal, aux, tape.
Tncorporates volume, bass, treble slldlng

balance, scratch filter and loudness controls.
Our price £18-50. Carr. 37p.

HOMER INTERCOMS
tories, etc. Supplied
complete with bat-
teries, cable and
3 Station #5-25, P. & P. 16p.
4 Station #6-62, P. & P. 17p.
EMI LOUDSPEA!
20-20,000Hz. 15 watt
RMS. Avaliable 8 or 15
obhma. £7-50 each. P. &
twin tweeters/crossover.
55-13,000Hz. 8 watt
RMS. Available 8 or 15

Ideal for home,
&
v free instructions.
KERS
Model 350. 13" x 8" with
P.37p
ohma. £3-50 each. P. &

office, stores, fac-
2 Station n-w, P. & P. 15p.
single tweeter/crossover.
Model 450. 13" x 57 with
P. 25p.

TE 1018 DE-LUXE
lOlO HIGH IMPE-
DANCE BEADSET

TELETON SPECIAL OFFER!
e R

03101‘ AM/FM STEREO TUNER AMPLI-

WITH MATCHING PAIR OF
BPEAKER BYSTEMS. OQutput 4 watts per
channel. Excellent reception, AFC, bullt-in

MPX. Cer/XTAL Input. OU'R PRICE
£22-56. Carr. 62!p.
Also available with Garrand 2025T/C

Record Changer. Plinth, cover and stereo
cartridge. Ready wired £85-50. Carr. £1.

LAFAYETTE LA. 324 STEREO

AH'P
F—\T\W
f =

\\att .
Mag/(,er/Tuner
{Tape Inputs.
Excellent per-
formance.
Curipares with amplifiers up to £40. OUR
PRICE £24. Carr. 37}p.

e, soft earpads,
adjustable headband.
Magnetic, impedance
2,600 ohms.

£1-97, P. & P. 10p.

ll’7 mnn PREAMPLIFIER
O microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities, Baltery operated. 93" X 57 x 3°.
Inputs Mics: 3 x 3mV 50K; 2 x 3mV
600 ohma. Phono meg. 4mV DOK. Phono

ceramic 100mV 1 meg. Output 320mV
100K. 28-97. P. & P. 20p.

1021 STEREO
TENIN

LIS a

STATION

For balancing and
gain  selection of
loudspeakers with
additional facility
forstereoheadphone
switching. 2 gain
apeaker on-off slide switch,

controls,
stereo headphone sockets. 67 x 47 % 2}~
22-85. P. & P. 15p.

SPECIAL OFFER!
SINCLAIR PROIJECT
STEREO FM TUNER

The first tuner in the world to use the phase
lock ijoop 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.
Tunlng range 87-5 to 108MHz. Automatic
stereo Indicator. Sensitivity: 2uV. AFC
range * 200KHz. Bignal to noise ratio:
85dB. Output voltage 2 x 150mV. Operating
voltage 25-30V D.C. Bize: 93 v 40 < 207mm.
REC. LIST PRICE £8§.
OU’%:LB;CE ‘ I 6.95 P, 2&6’1’.

Unrepeatable offsr—buy now and save over £8.

U4312 MULTIMETER

Extremely sturdy instrument for general

electrical use. 667 o.p.v.

OI 3/145/7- u/30/60/100/300/
00/900 VDC and 75mV.

0/ 3/303/7 5/30/60/150/ 300

0/300uA/1- 5/6[.1.)/60/ 160
600MA/1-3/6 AMP. D.C.
0/11”5 IGIIJ IGOI 1.:0/600MA/
07200 3 /3K/30K Q.
Accuracy DC 19, , AC1-5%,.
Knife edge polnter. mirror
scale. Complete with sturdy
metal carrying case, leads
and instructions.  £9-30
plus P. & P. 26p.

PR8-2 PHOTO ELECTRIC RELAY
BYSTEM
Inexpensive warning
or counting system
consisting of an enciter
and relay unit. Relay
unit has variable sen-
sitivity control and
awltch for intermittent alarm operation.
Enciter unit has removable infra red filter
and A.C. outlet socket to operate bells,
counters, etc. 240V A.C. Complete with
cables and instructions. £9-97. P. & P. 20p.

8H628 STEREO HEAD-
BET

Qutat value. Soft

% TRANSISTORISED FM TUNER %
6 TRANBISTOR

stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates
on 9V battery. Coverage 88-108 MHz. Ready
bullt ready for use. Fantastic value for
money. #6387, P. & P. 12}p.

Htereo multiplex adaptors £4-974.

E.H.T. TESTER 0-30KV

—_——

Cuompletely

self-contained with built-in voltineter. Easy
to read, very accurate, robust construction.
An essential for colour television servicing,
ete. Bize 380mm long. 30nun dia. £6-85.

I. & P. 25p.

TMEK MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battery operated, 11
meg input. 26 ranges.
Large d;lln mirror saale
3 X
volts 0-3-
¢, volts 3-
R.M.8. 8:0-800V
D.c. current 0-12~
12MA.  Resistance up to 2,000M ohm.
Decibels —20 to +51dB. Complete with
leads/instructions. £17-80. P. & P, 20p.

Fsd

230 VOLT A.C. 50
CYCLES RELAYS

Brand New. 3 sets of
changeover contacts at
3 amp rating. each.
P, & P. 10p (100 lots

£40). Quantities avail-
able.

earpads. Adjustable head
band. 8-18 ohms. 20-
20,000Hz. Complete with
cable and stereo jack
plug. 21-87. P. & P. 15p.

UR-1A SOLID STATE

COMMUNICATION RECEIVER

4 Bands covering 30KHz-30MHzl FET, &
Metcr \’nrlnble BFO for S88B. Built-in
1. Senaitivity Control.

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Input 88-125¥V a.c. or
176-250V a.c. Qutput
120V a.c. or 240V a.c.
200VA  rating. £11-97.
Carr. 50p.
> TE-16A rised
Sigual Generator. 5 ranges
400 kHz-30 mHz. An
inexpensive inatrument

for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.

577 6f <31f. Complete
with _inatructions and !

RHE

£27-974.

PO

High quality ceramic construction.
enamel. Heavy duty brush wiper.
ex-stock B8ingle hole fixing,

Windings embedded in vitreous
Continuous rating.
, 3in. dia. shafts. Bulk quantities available.

""0/"40\’ a.c. or 12V d.c. 12}in X 43in X

7in. Brand new with instructions. 225.
Carr. 37}p.
i
LAFAYETTE
RECEIVER

General coverage 150-400KHz, 560K Hz—
30MHz. FET front end, 2 mech. filters,
product detector, varjable B.F.0., noise
limiter, 8 Meter, Bandapread. RF Galn.
16in ~ 9%in x 8}in. 18lb. 220/240V a.c.
or 12V d.c. Brand new with instructions

250. Carr. 50p.

S

‘Wide range

,600 or 5,000 ohms, 72jp. P. & P. Tip.
P. 7ip.

25 WATT. 10126/601100/‘25015001 1,000/1,600/2,
50 WATT. 10/25/50/100/250/500/1,000/2.500 or 5,000 ohms, £1-05. P. &
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohma, £1:874. P. & P. 7{p.

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS
Immediate delivery

Excellent quality .
$-260 General Purpose
B-nch Mountmg‘_’

G.W.SMITH & CO.(/

27 TOTTENHAM CT. RD. LONDON, W1

3 LISLE STREET, LONDON, W.C.2

34 LISLE STREET, LONDON, W.C.2

311 EDGWARE ROAD, LONDON, W.2
OPEN 9-6 MONDAY TO SATURDAY

May 1972

Tel: 01-636 371
Tel: 01-437 820
Tel: 01-437 915

Low price .

Tel: 01-262 0387

ALL MODELS
INPUT 230 VOLTI. 50/60 CYCLXA,
OUTPUT VARIABLE 0-260 VOLTS
Specia) discounta for quantity

5
4
5

All Mail Orders to—
11-12, Paddington Green,
London. W.2
Tel: 01-262 6562
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98 BURNT MILL ELIZABETH WAY
HARLOW ESSEX HARLOW 32947

Why wait weeks?

—ALL OUR ORDERS
DISPATCHED BY
RETURN OF POST!

Transistors, Diodes
and Integrated Circuits

40411 £1.95 BFI59

A) DIODES &
RECTIFIERS

1N 4007

Compare
our
prices

W QOS5 50V
{A Bridge
40

WO 100V
I A Bridge
45

WO4 300V
1A Bridi:a

48p

B)
TRANSISTORS
2N696

2N930
2N1613
2N1711

2N4356

ACI38
ACI4)
ACI41H
AC142

AU103

i5p BFi77
20p
25p
I5p

B8Cl49

Send 10p
for Price
List or free
with order

BCI53

BC154

BC182¢
p BCIBIL
€1 BCIBAL

4
Component Discounts II%TEGRATED
10%, on orders over £5 CIRCUITS

AU 106
AUl07
AU108
AUILl0
AULILL
AUY2IA
AUY22A
AUY3S
AUY37

709C (TO- 5)
709C (DIP)
68p
741C (TO-5)
68p
741C (DIL)

TBABOO 5W
60p 259 Audio £1:50

BC212L

POSTAGE AND PACKING
PLEASE ADD 10p TO YOUR ORDER

2N3055
L15W 15A

2N3053
1A TO ]

8Clo
also BCIOB and BC109

AF239

59p | AD.142
| 80V 10A TO-3

RAAINTITS
o | 155V, 10A TO3

BC147/8/9
40p | High gain LOCKFIT

UHF: 5DB Noise factor at 1

WOl
| A, 100V Bridge Rectifier

\
BFY50, 51, 52

AD262 \PNP Matched
BD162 JNPN Pair
10W, Audio output patr
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| NEW! TBABOO
| W Audio IC

HE ULT IMATE N GOMMUNICATIONS RECEIVERS

IUORLD MASTER s

+ WORLD MAP &
TIME ZONE DIAL
Brings INSTANT WORLD- WIDE RECEPTION &t the
press of a button. Sensational scoop purchase of this
Just-released model enablex ux tn offer a tiuly
advanecd communications receiver at a previously
unheard-of pricy!  (Similar models can cost £120 or
more!) The 8 WAVEBANDS enable yon to cover
the world at the press of a button  Yuu might even
pick up a world scoup on your world-wide receiver
As well as all the nsual BBC Programmes yon car
pick up Local RadinStations (including new stations

vet to be intreduced). *Pop Pirates. aft
feanty fu pilot —pilet to control). *Shipping Hmmn:vm;mm
Taxis, *RAC. *AA. ¥ and  Atibulances

even EAVESDROP ON BANK RAIDS IF YOU'RE

LUCKY! ‘*Continentaland 100x more too nimerons

to list, from Anstralia, Alrica, Aweriea, [ndia,

Europe.  You'll get hour after homr of enjayable

fistening on 1his auperhs recciver 4 howrs  day- SAoms
7 days a week A complete hohby initself.  Eniay

the raciting crow-talh between contral towers an £35-5 ;50:‘”‘1‘; G
airline pilotx- fisten to the progress of an ambalance £7-50 deposit
an ita way toan accident - hear the decp-sea trawler  and 50p p. & p. and 8 monthly
captain’s ship-to-ship and ship-to-shor versa- payments of £5-60 (Total £41-10).
tione. PLUS many more exciting and absorbing

Public Bervice Band transmissions we are not allowed to mention. This set has been
manutactured by one of the most advanced companies in radio and electronic communica-
tions and carries their FULLY WRITTEN GUARANTEE. Attractively finished iy
Leatherette and stainless steel to adid quality awl distinetion to any living-toomn  Con-
pletely portable nsing standard batteries (obtainable anywhere)- -nr can be plugged
directly into mains. 14 Transistors. 9 diodes, 1 thermistor, internal lerrite rod antenna and
external Telescopic Antenna. Tonme. volume aud tuning controls. Very latest keyboard
push-button waveband selector. Dial light (enabling use in darkness). Special WORLD-
WIDE DIAL and WORLD MAP enablex vou to tell the correet titme in any country of the
worll (esseutial for world Jistening).  Hi-fidelity earphone automaticatly cuts out inain
speaker when Tu nse. Preqq.: Long Wave 150-330Kes. Medium 533-1605Kcs. Marine
1.6-4.5Mcs. Short Wave J-12Mec:. Short Wave |2-24Mcs. FM/VHF  8N-108Mces.
AIRCRAFT 10K-t35Mcs. PUBLIC SERVICE BANDS [35-174Mus.

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

for fast,easy
reliable soldering

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

IDEAL FOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS 4|

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

Size 19A

(60/40 alloy)

18swg. 18p
Size 1 cartons all at 25p each | Size 15 ';‘::-.:
in 40/60, 60/40, (60/40 alloy) e

or Savbit alloys in 7 gauges. 22swg. 22p

Model 3A. Strips insulation
from cable or flex without

w7 nicking wire.4 different

=¥ settings, 4&6BAspanner ends,
ground cuttingedges Price 32p.

/ Also available,

/VEM/. de luxe Model 8. Price 58p.
From Electrical and Hardware Shops. if unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

Practical Electronics May 1972



BUDGET HIGH-FIDELITY STEREO SYSTEMS

PREMIER STEREO SYSTEM “"ONE’ cousists of the new Preiier 800 all trausigtor stereo winplitivr. Garrard 2025 T)C
auto manual record pl - unit Htted stereo/mono ceramic ciarty idge with dizanend stylus and mounted in teak tinish plm!h
FR EE with perspex cover and two matching teak tinish lowispeaker systerns,  Absolutely complete and eupplied ready to plugir
leads and plugs and play. 800 amplitier has an output of 5 watts per channel with inputs for ceramic awd magnetic pick-up. tape and tuner
. piug also tape output sockat and headphone socket, Controls: Bass, Treble, Volume, Balunce, Selector. MonojStereo switeh.
supplied with all Headphone socket. Power onjoff, Biack leatherette cabinet with aluminium front panel. Size: 124in - 6.in 2¢in.
systems (Amplifier available sepurately if requived £16-25. Carr. 50p.)
PREMIER STEREOQ NYSTEM "TWO' . as above but with Carrard SP25 Mk TH awd maguetic vartrilge  ONLY £48.
Carr. £1°75.

METER BARGAINS PREMIER HI-Fl OFFERS! PREMIER 800 STEREO AMPLIFIER

MODEL GT800 MULTIMETER

A preclgion made pocket gized test meter Rogers RaquSbr9°k 11

ideally suited for testing etectrouic | Stereo Amplifier in teak £3850
cireuita or electronic appliances. Supplied | cgge (LiSt £5250)

g i cad o i ies.
complete with test lead and batteries S Rogers Ravensbourne

Ranges D.C. voltages: 10, 50, 200, 4 A

1,000V (1,000 O.I.V). A.C. voltages: § Stereo Amplifier in teak £49.00

10, 50, 250, lI,(lti(]\' (16%00 0.P.\N). D.C. case (List 284) Uralneea

current: mA.,  100mA.  Resistance: 4 2 .\

0250 kohma.  Decibels: —10 to +2245 | Metrosound ST20E System “ONE nbove

(at A.C. 10V 1ange). £2:47. I« I 25p | Stereo Amplifier in teak £2850 A trndy high quality slereo amplifier  cotmpare the
i . specification, conmpare the price.  Output. 5 watts per

MULTIMETER 20,000 OP.V. MULTI- %%fe (Llsptrf)'?ig gg)ll T channel.  Frequency  responsc: 30-20,000Hz £ 2db.

%ETER Jar N f 3 i ‘?r:.ns t5 t/h ran- £31 .00 Distortion: £°,. Guiput lmpedance 8 ohtus nom. Inpuls

Ceatures large easy-to-rewd weter, wide § goription unit with arm equaliserd to .1 A

choiee of ranges. With teat lewls, batteries . P i e Tune 7

and nanual Size: tin m o tin, Garrard SP25 111 with ¥:§Q‘°|'66,..\4,' I)rép: “'A“;lf)‘)lll\l‘(.m“]t)\il‘l mc'ﬁl'u'ﬁ'ror"i’ffgh\u'

Ranges: D.C. voltages: 0-5-25 50 250 Goldring G800 cartridge £1 5.50 and output«. Controls. Buss, Treble, Volume. Balance,

500-2,500V.  A.C. voltuges: 0-10-50- 4 (75t £08.35) Selector.  Mono/S8tereo switch.  Stereo Meadphone

110:;)_5«00;5160("\]\ i ",((' C‘"‘"eo"l'; 0‘(“650#-“ socket, Attractive slim line design biack leatherette
2-5mA-250mA. Resistance: 06,000 ohus, R it it front panel. Size 124in x
0-6 1ueg ohms (300 ohms and 30 kohms SP25 Mk Il SPECIAL! crihihl W G I (O S e e
at centre scale). Capaeity: 10uf ta -001uf, -001uf to Juf. o 7 ¢ * ONLY £I 62 50p

Decibels: —20 to +22dB. 24-90. P. & F. 25p

MODEL CT820 MULTITESTER

Ranges: I.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
obms/V). D.C, current: 0, 50uA, OmA,
SdmA. 80mA, 500mA.  Resistance: 0,

8k, 600k{l, 6MQ, 60M{Q). Decibels: g p— .
—20 to +62dB 1n 5 ranges. EREMIER £ I 8'90

Garrard SP25 Mk. III Single
Record Player. Fitted
Goldring G800 Magnetic
Stereo Cartridge. Complete
in Teak Plinth with Cover.

HI1-FI STEREO

HEADPHONES

Designe:l to the highest
possible standard. Fitted
24in speaker units with
soft padded ear muffs.
Adjustable headband.

Total hat Price nver £34.

Ery b PRICE 8 ohm impedance. Com-
£5-62. P & P 25p P& I50p plete with 6{t lead and
stereo jack plug
—z— [ WELLER EXPERT" %@ggﬁlgg) AP76 WITH G800, READY e £2.47 N 4T
") i
Saves tine aud simplities solderiig 5-PIN DIN £2 . 5 'l‘LHl—,() \’[‘1 THOSCOPE  8SET  Low  imp.  £1-26.
in the home and service dept. IN PLINTH WITH COVER P
Twlul position nigger Ei\'es. ina(:m't \[0\0 SThl HO3COPE 8ET Low imp. 52p. P. & P. 10p 1
dual heat IOOIHP watt. 240 volt A.C Garrard AP76 S ———
£395 L% less cartridge 0 E.M.I. 13x8in. HI-FI SPEAKERS
D Fitted two 2fin tweeters
= and  croesover network.
: CB gﬁ}g}&%ll) ?IQIION UNIT Available with 8 or 15
. P £28 00 ohn  impedance. Hand-
‘‘“Weller Marksman” Soldering Iron . i W, i
Lightweight, &in pencil bit, 25 watt. 210 voit a.c. i (LIST £40-15) ling capacity 10W. Bran

21:50 P. & P. 16p

Garrard 2025 T/C with £347 o o0
VERITAS V-313 TAPE HEAD DEFLUXER | Stereo Ceramic Cartridge £9-97 s MIXERI O

. Arnust for all tape users ! Tape i
F heads hecome permanently Garrard 2025T c Wlth Battery operated 4-channel audio mixer providing four
’ inagnetized with constant use: Stereo Ceramic Cartridge separate inputs. Size in - 3in  2insuitable for crystal
this leards to background noise § ready wired in teak microphone, low impedance
that prevents perfect recordings. Simply applied to linth with £1 245 icrophone with tranaformer,
recording head the V313 leaves head free of magnetism, plin w1 cover radio, tape, etc X. input

Cleans any tape head in seconds. £1.72. I, & P. 1op Carriage and Insurance 60p extra any item. | 15V, max. outpat 2.5V, gain

6dB. Standard  jack plug
socket inputs, phonoplugs
” output. Attractive teak woorl
“VERITONE RECORDING TAPE grain flniah case.
S8PECIALLY MANUFACTURED IN USA. FROM EXTRA STRONG Mono £3 §rereo £3 47 )
PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. Model Model ¢ P. & P 15p
TENSILISED to ensure the most perinanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished aplice {ree finish. Smooth TAPE CAssmEs
output throughout the entire audio range. Double wrapped— attractively boxed. 060 ( ) 37p 3 for
LP3 3° 250' P.V.C. 28p LP6 53" 1200° i ALL00

.C. 75 —i)
3+ 450° POLYESTER 7  DT6 5 1800 POLYESTER &I 15 M C90 (%) 62pi's
120 3 for
= Cl20 (}2).87p

DTS 8}" 600° POLYESTER §7p TT6 5)" 2400° POLYESTER £1-87
8P5 5° 800 PV.C. 42p SP7 7° 1200° PV.C. 62p 8

v o e min. 2258
P. &P 5p

900" P.V.C. 50p 7 P.V.C. 75p
DTS 5° 1200 POLYESTER 75p DT7 7° 2400' POLYESTER £l 25
TAPE BPOOLS 3" 5p, 5, 51", 7" 9p. TT7 77 3600° POLYESTER £2-50 FREE Caasette Hng Cleaner with every 10 caesettes
Post and Packi - ST I : rroe. I All cassettes can be supplied with library cases
ost and Packing 3° &p, b7, 517 8p, 77 10p. (3 reels and over Post Free.} | at 3p extra sach.

PREMIER RADI

OXFQRD ST

23, TOTTENHAM COURT ROAD, LONDON,W.1 Tel:01-636 345 | [Moiion | |
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Eavesdrop on the excmng world
of Aircraft Communications—

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

Listen in to AIRLINES,
PRIVATE  PLANES, JET-
PLA . Eavesdrop on exciting
cross talk belween pilots, ground,
approack contrul. airport (ower.
Hear for yourself the disciplined
voices hiding tenseness on lalk
downs. Be with them when they
have to takc nerve ripping decisions in
emergencies—Tune into the international
distress frequency. Covers the aircraft
frequency band including HEATHROW,
GATWICK, LUTON, RINGWAY, PREST-
WICK, ETC. ETC. CLEAR AS A BELL. This
fanus(ic fully transistorised instrument ean
be buill by anyone over nine in under {wo
hours. No soldering necessary, Fully
illustrated siple instructions take you
atep-by-step. U'ses standard PP3 battery.
All you do js extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables) NO CONKECTIONS WHAT-
EVER NEEDED. SEND ONLY £2-85 + 23p
p & p for kit including case, nuts, serews,
wire, etc. ete. (Parts available separately.)

SLEEPINDUCER
ONLY -

£3-25

Do you wake

op in the night

and can't get off to sleep again? Would you
like to be gently soothed off to satistying sleep
every Theg build this ingenious
electronic sleep inducer. It even stops by itself
80 you don't have to worry nbout it being on afl
night! The lowlspeaker produces soothing
audio-frequency sounds, continuously  re-
peated—but as time goes on the sound
gradually becomes less and leas—until they

FIND BURIED TREASURE !

Translstorlsed Treasure Locator

This fully portable transis-
torised metal locator detecis
and tracks down buried metal
objects—it  signals  exact
location with loud audible
sound (no phones used)—
uses any transistor radiov
which fits inside—no con-
nections  needed. FINDS
COINS,
JEWELL. ARCHAEOQ-
\LOGICAL PIECES, ETC. ETC.
Extremely sensitive. will
sigral presence of certain
objects buried several
feet below ground!
= No  knowledge of
ONLY radio  or  elec-
. tronics required.
£2 85 Can be built with
ease in one shorl evening by anybody from
nine years of age uprards. with the clear,
eaay-to-follow, step-by-step, fully illustrated
mstruchuns——-uuu atandard PP3 hattery.
ing necessary. Kit includes nuts,
screws, wire, etc. ONLY 22-85 + 25p p & p.
(Bectional handle as illustrated 95p extia.)
Parts available separately. Made up looks
worth £15!

SH(]RTWAVE TRANSISTOR

Anyone from 9 years
up can folow the
step-by-step, easy
as ABC, fully illus-
trated instructions. No
soldering necessary. 76 stations

BUILD 5 RADIO AND
ELECTRONIC PROJECTS
oniy £2-45

Amazing Radio Con-
struction set! Become
a radio expert for
£2-45. A complete
Home Radio
Courge. No ex-
perience needed.
Parts including
@ siniple instructions for
- each design. 1lustrated
step-by-step plans, all transistors,
lowdspeaker, personal phone, knobs, screws,
ete., all you need. Presentation box 45p
extra as illus. (if required) (parts available
separately) no soldering necessary, Send
£2.45 4+ 20pp & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

CUTS OUT NOISE g
POLLUTIO Ul 01
ROOTHES  YOUR BN
NERVES! The | I
RELAXATRON is
basically a pink noise
generator. Besides
being able to mask out
extraneous unwanted
sounds, it has other
very interesting pro- ONLY
perties. 1IF  YOU .

WORK IN NOISY a 75

OR DISTRACTING SURROUNDINGH, IF
YOU HAVE TROUBLE CONCEXNTRAT-
ING, IF YOU FEEL TENSED, UNABLE
TO RELAX—then build this fantastic
Relaxatron. Once used you will never want
to be without it —TAKK IT ANYWHERE.
Uses standard PP3 batteries (current nsed
50 siall that battery life is alnost shelf-life).

A“

My

ELECTRONIC ORGAN

ONLY

£3-25
Don't  confuse
with  ordinary
electric organs that
simply  blow  air
over miouth-organ  type
reeds, ete. Fully tran-
sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fifteen separate keys span two
Sull octaves—play the '* Fellow Rose of Texas''.
play " Silent Night'', play "' Auld Lang Syne”,
ele. ete.  You have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED. 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-siep, simple instructions. NLY
23'25 + 25p p & p for kit, including case,
nuts, screws, simple instructions, ete. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exeiting gift for someone.

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE

ONLY
£4-95
FULLY
TRANSIB-
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 220! EXTREME-
LY SENSITIVE ~PENETRATES EARTH,

eventually cease altogether, ke effert it has
on people iz amazingly very similar 1o R

instructions.

logged on tod aerial in 30 mins—
ussia, Africa, USA, Bwilzerland, etc. 12 YEARS

hypnosis. Al transistor. No knowl ledge of  Experience

electronics or rmllo needed. Step-by-step sport, music, ete.

o goldering wecessary. Kit broadeasts.

includes case, nuts, wire, screws, etc. SEND 3in x 43in x 13

5 4+ 2p op & . (Parln available Kit includes cal
separately.) etc. (Parts available separately.)

Uses PP3 battery.

of workl wide news,
Eavesdrop on unusual soldering necessary.
Size only
Only £2-75 + 20pp & p.
t, screws, instructions.

available separately.)

nuts, Serews, Wire, etc., no

Send only 2275 + =5p p.

CAN BE EASILY BUILT BY ANYONE OVER SAND, ROCK, WATER, ETC. EASILY
OF AGE using our unique,
step-by-step, fully illustrated plans. No JEWELLERY,
All parts including BURIED PIPES, ETC. So sensitive it will
case, a pair of crystal phones, Components detect certain objects dburied SEVERAL FEET
soldering. BELOW GROUND!:
. (Parts  SIGNAL ON ONE (OIN! 24.95 + 30p carr.

COINS, GOLD, SILVER,
HISTORICAL RELICS,

LOCATES

GIVES CLEAR

ete.

CONCORD ELECTRONICS LTD. (PESU), 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. & Amps.  Ref. No. Price P. & P.
12V x2 250 mA x2 MTI111CS*t .. . 3091 9p
300 mA x2 MT213 CT*t .. 20-97 13p
1A X2 MT 71 AT} .. £1-48 24p
JAXY MT 18 AT .. 2204 30p
3Ax2 MT 70 AT .. 2289 32p
4A K2 MT 108 AT .. 22-92 33p
SAX2 MT 72 AT . £3:33 34p

30 volta. Al tapped at 0-12-15-20-24-30V
Out-  Ref. No. Price P.P. Out- Ref. No. Price P.P.

8.

500 mA MT 112 CT} 112 15p 3\MT 20 AT 2“ 2p
1A MT 79 AT: 1-56 29p 4A MT 21 AT 810 40p
2A  MT 38 AT 228 30p 5A MT 51 AT 431 42p

80 volta. All tapped at 0-19-25-33-40-50V"

300 mA MT 102 AT 145 24p 3A MT 105 AT 891 41p
1A MT 103 AT 2-00 32p 4A MT 106 AT 508 41p
2A MT 104 AT 3-10 32p 64 MT 107 AT 747 50p

80 Volts. All tapped at 0-24-30-40-48-60V

500 mA MT 124 AT 1-48 21p 2A MT 127 AT 818 41p

1A MT 126 AT 224 28p 3A MT 125 AT 489 4lp

AngUTO-WOUND RANGE
Power  Windl tapped at Ref. No.

MT 113 CT £0:89 15p
MT 64 AT 2172 30p
MT 4 AT 4215 31p
MT 63 AT 28-00 32p

Price P. & P.

t
20 VA 0-115-210-240
A

400 V. Output at 50 HZ. Ret, IT$ AT Price P. & P.
C-D Ignition eystem by R. M. Marston £2-26 29p
Eaq.
EQUIPHEN'I‘ RANGE
Sec Ou(pnt (r.m.s.) 1. No. PriceP. & P.
3-0-3 ¥ 200 mA MT ‘209 CB*t  $0-89 8p

100 mA MT 1308t 2081 8p

50 mA MT 210 C8°t 2091 8p

30 mA MT 211 C8*t 2091 8p

300 x 2 MT 214 CT*: 2181 lip

500 mAX2 MT 207 CT*i 42146 20p

500 mAXx?2 MT 205 AT*y #2212 29p

o 15 27X 2 000 mAx2 MT 203 AT: 8248 29p
0-15-27x2 MT 204 AT* 4342 30p

10-12-0-12-20 700 mA (d.c.) MT 221 AT* 2111 25p
AT Indlcates open universal fixing with tags; CT is
open U-clamp fixing with tags; C8 is open U-clamp
fixing with P.C. spills; *with interwinding screen; t un-
tapped 240V Primary; { Primary tapped at 210-240V;
other Primaries tapped at 200-220-240V.
Qvwer 200 types in stock through agents or direct. Send for
Ist.

DOUGLAS ELECTRONICS INDUSTRIES LTD.

{Dept. MO. 54), Thames Street, LOUTH, Lincs.
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U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO-
CHROME RECEPTION

All U.H.F. aerials

now fitted with

tilting bracket and 4

efement reflector.

LOFT MOUNTING

ARRAYS
7 element £2-25. i element
£2.75. 14 element £3-25,

18 element £3-75.

WALL MOUNTING c/w WALL ARM
AND BRACKET. 7 element £3-25, || element
£3-75. 14 element £4.25. 18 element £4.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element £4,
Il element £4.50. |4 element £4-75. I8
element £5-25.

MAST MOUNTING arrays only 7 element
£2.25. 11 element £2.75. 14 element £3.25

18 element £3.75. Complete assembly |r-
structions with every aerial. LOW LOSS
coaxial cable 9p yd

KING TELEBOOSTERS from £3-75. LABGEAR
all band V.H.f.—U.H.F.—F.M. radio mains
operated pre-amps £7 50. State clearly channel
number required on all orders. P. & P. on all
aerials 50p accs, 15p. C.W.O. min. C.O.D.
charge 25p.

BBC-ITV-FM AERIALS

BBC {(band 1) Wall S/O £2. LOFT inverted
£1.25. EXTERNAL 'H’' array only £3.

ITV (band 3) 5 element loft array £2-50.

7 element £3, CO BINED BBC-ITVY Icft

1 +5 €2

+ -75. I +7 £3.50. W
CHIMNEY UNITS ALSO AVAILABLE.
Pre-amps from £3-75.

COMBINED U.H.F.-V H.F, aerials | +5+9 £4.
145414 £4.30. 1+7+14 £5, F.M. RADIO
1oft S/D £1. 3 element £3-25. 4 element £3-50.
Standard coaxial plugs 9p. Coaxial cable 5p yd.
Outlet box 30p. P. & P. all aerials 50p, accs. 30p.
C.W.O. min. C.O0.D. charge 25p. Send 5p for
fully illustrated lists.

ALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS

40-41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884

THE RADIO SHOP

16 Cherry Lane, Bristol BS1 3NG
Tel.: Bristol 421196. STD Code 0272

Your West Country shop for aelactronic
components and solid state devices

2 METRE CONVERTER KIT
9V Neg. earth feeding 28-30 MHz,
Consisting of: RF BFI80, Fet. mixer,
crystal osc. BFI180,and multiplier BFI80,
Complete with all components, in-
structions and aluminium box.
Not for beginners.

Price £4-75 P. & P. I8p

TRANSISTOR EQUIVALENT BOOK
FEB 1971. 78 pages 40p P. & P.3p

RADIO and TV VALVE and TUBE
EQUIVALENTS BOOK
JULY 1971. 60 pages, in

CV types. 40p P. & P.3p
Series 74N, Data booklet 14p Post Paid
930 Series, Data booklet 14p Post Paid
900, 914, 923, Data booklet (2p Post Paid
R.T.L. IC's

ul 900 Buﬂer 40p; ;L 914, 40p; L 923, 45p.

P. & P.

LINEAR IC's

1A 703 45p (TO.5), nA 709 50p (DIL).

Sp

DUAL IN LINE SKTS,

14 pin, 25p; 16 pin, 30p. P. & P. 3p

AIRCRAFT BAND CONVERTER

Circuit’ and instructions

and components. Allyou

need is a tobacco tin. £1.20 P.&P.7p

B.F.O. FOR ANY RADIO

Circuit and instructions

and components. All you

need is a tobacco tin £1.05 P. & P.5p

TAPE RECORDER LEVEL METERS

500 micro amp. Size

lin lin - #in 50p P.&P.5p

WE STOCK Numicatoe Tubes XN3 and

GR 10/MU.

WE STOCK "'Weco' Television Tubes.
CATALOGUE 5p POST FREE

P. & P.
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FOR
RAPID

SERVICE

TRANSISTORS

ACI127 17p BFX29 Isp
ACI28 18p BFX84 25p
ACI76 2up BF X8B 30p
AC187 28p BFY50 2lp
ACi88 27p BFYS| 2p
ACYI9 23p BFY52 22p
ADI149 47p MATIO0  25p
ADI61/162 72p MATIOI  29p
ADTI40  62p MATI20 25p
AFI18 45p  MATI2t 2%
AFI124 22p 0ocag 58p
AF125 199 OC35 48p
AF126 20p  OC44 12p
AF127 19p  OC45 12p
AFI78 67p oC7i Ip
AF179 66p 0C72 12p
AF180 45p 0C7s 20p
AF239 I2p 0C200 27p
BCI07 lp 0C201 38p
B8Cl08 lip OCP7I 60p
B8CI109 Ip ST140 15p
BC147 12p STI4! 23p
BCl48 12p UT46 I5p
BC 149 12p  2N696 15p
BCI57 150 2N706A  12p
BCI58 14p  2N2926G  14p
BCI59 14p  2N2926Y 13p
BDI3I 75p  2N29260 I12p
BD!32 75p  2N3053  25p
BFI15 25p  2N3054  60p
BFI78 32p  2N3055  72p
BFI79 S6p  2N3702 15p
BFI80 30p  2N3703 14p
BFIBI 32p  2N3704 15p
BFI84 30p  2N3705 14p
BF 185 32p 2N3706 14p
BELSY 40 aN37IE 4p
BFI95 14p

BF196 28p  2N38I9  35p
BFI97 I15p 2N 4058 17p
BFWI0  70p  2N5459  60p
DIODES

AAII9 Hp OA202 10p
OA47 7ip BY 100 15p
OA90 7ip BYI127  224p
OASI 6p  BYZI2 21ip

ZENER DIODES

From 2 to 33 volts.
400mwW, I5p; I5W, 22;p

ELECTROLYTICS
IuF 450V 19p  1.000uF 25V  27p
2uF 500V 20p  1,000uF 50V  39p
4uF 350V T4p  2,000uF 25V  36p
8uF 450V  I6p  2,000uF 50V S3p
16uF 450V 17p  2.500uF 25V  45p
25:F 50V 8p  2.500uF 50V 60p
32uF 450V 24p  3.000uF 25V  48p
50uf 50V 10p  5.000uf 25V 55p
100uf 25V 10p  5.000uF 50V  98p
100.F SOV 10p  8-BiuF 450V  I8p
250uF 25V I2p  8-16uF_ 450V  20p
250uF SOV I7p  16-16uF 450V  27p
500uF 25V IBp  16-32uF 450V  63p
500uF 50V 25p  32-32uF 450V  49p
50-50uF 350V 38p

MINIATURE ELECTROLYTICS

|uF 25V 10uF 64V
25uF 64V 16;:F 40V

4uF 40V I5uF 25V

SuF 64V 30uF ISV

8uf 15V 50uF 15V

8uF 40V 100uF 15V

10uF 15V
ALUMINIUM BOXES with lids
and screws
Type Length Width Depth Price
GB7* 23in 54in 11in  38p
GBa* 4in 4in F4in 38p
GB9* 4in 23in I+in  38p
GBIO* 4in 5iin 1lin  44p
GBI 4in 2410 2in 38p
GBI2 3in 2in lin  33p
GB!13 6in 4in 2in 52p
GBl14 7in 5in 24in 63p
GBI5 8in 6in 3in  8lp
GB16 i0in Tin 92p

3in
* These sizes fit standard Veroboards

VEROBOARD
Size 01 matrix 015 matrix

24in - 33in 11p 16p
2in Sin 24p 25p
33in - 3}in 24p 25p
3%in 5in 27p 29p
t7in 24in 75p 57p
17in 33in £1 75p

Pins—both sizes: packet of 36, 18p

SILICON BRIDGE

ST 5 0p

40 P.LV,, |I'5A
200 P.I.V., 20A
FUSES AND HOLDERS

t{in glass—2ip

60, 100, 150. 250, 500. 750mA; |,
1-25,1-5,2,2'5,3.5.7 5,10, 15 amp.
in glass 2ip

100, 250, SOOmA 25 amp

Anti- -surge I}ln—ﬂ

250, 500, 750, 850mA; I, 15 2,3

amp
Antl-surge 20mm—>5p

80, 125, 200, 315, 400 500, 630,
800mA: 1.2 amp.

PANEL FUSEHOLDERS

For 14in fuses |18p
For 20mm fuses I5p
CONTROLS, Log. or Lin.
Single, less switch, 15p

Single, D.P. switch, 24p

Tandem, fess switch, 40p

5k, 10k, 25k, SOkﬂ 100k €2 .
250K, 500kQ. IMQ, 2MQ
RESISTORS

Carbon

All 5%. high-stability, EI2 values.
W, 1ip; IW, 4p: 2W, 6p
Wire-wound

W, 10p; 10W, 12p

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

Qutput: Switched 3, 45, 6, 75,
9, 12 volts d.c. at 500mA

CASSETTE OWNERS!

For Philips and similar cassette recorders.
PUI2 Power unit for connection to 12V + or

— E car electrical systems, ‘3 .25

giving 74V, stabilised output.
PP75 Mains power supply, output .
TV £1-95

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. 15p per
yard

MISCELLANEOUS ITEMS

BY9A valve bases, 2p

5k} edge control, fits most small,

imported radios, 7p

204! volume control for 3() speakers, 20p
Antex CN240, 15W miniature soldering iron,
£1-70

Valve and Transistor Data book, 9th edition,
75

Transistor equivalent book, BP}, 40p

1p

LOW-OHM RESlSTORS
24 watt wire-wound.

180,27, 330, 39&1.470
560,680,810

Practical Electronics May 1972
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0-0027ufF 500V S/M 15p
CAPACITORS 0-003uF 500V Cer. Sp
2:2pF 500V 5/M 7ip 0-0033ufF 125v PSS ép
3-3pF S00V  5/M Tip 0:0033ufF 500V Poly. ép
5pF 500V S/M Tip 0-0033:F 1,000v- MDC ép
10pF 125V P.S. S5p 0-0036uF 500V S/M I5p
10pF 500V S/M Tip 0 0047u.F 125V P.S. Sp
15pF 125V P.S. Sp 0-0047.F 500V Poly. 6p
I5pF 500V Cer 4p  0-0047ufF 500V S/M 20p
18pF 500V 5/M Tip 0-0047uF 1,000V MDC ép
22pfF 125V PS, Sp  0-005uF 100V Mylar 3p
22pF 500V S/M 7ip 0:005uF 500V  Cer. 5p
25pF 500V S/M 7ip 00068 F 125V PS.  10}p
27pF 500V Cer 4p 0-0068uF 500V S/M 30p
33pF 125V P.S. 5p 0-0068uF 500V Poly. ép
33pF 500V S/M 7ip  0-0082uF 125V P.S.  103p
39pF 500V 5/M 7ie 0-0082uF 500V S/M 30p
47pF 125v  P.S. 5p 0-QluF 12V Disc 4p
47pF 500V Cer 4p 0-QluF 125V P55, 10%p
50pF 500V S/M 7ip 001 uF 160V Poly. 4p
S6pF 500V S/M 7ip 0-01uF 250V M.F. Jp
68pF 125V P.S. 5p 0-01uF 400V Poly. 3p
68pF 500V S/M 7ip 0-0luF 500V Cer. S5p
75pF 500V S/M 7ip 0-01 uF 500V S/M 30p
82pF 500V S/M 7ip  0-0luF 600V MDC 7p
100pF 125V P.S. 5p 001 uf 1,000V MDC 9p
100pF SO0V S/M 7ip 0 0I5ufF 160V Poly. p
100pF 500V Cer 5p 0-01SuF 400V Poly. Ip
120pF 500V S/M 7ip  0-02uF 100V Mylar 3p
150pF 125V P.S. 5p 0:022uF I8Y  Disc 5p
I50pF 500V S/M 7ip  0-022uF 250V M.F. Jp
1S0pF 500V Cer. 5p 0 022ufF 400V Poly. 3p
180pF 500V 5/M Tie 0-022uF 600V MDC 7jp
200pF 500V S/M 7ip 0-022uF 1.000v MDC 9p
220pF 125V P.S. S5p 0-033uF 250V M.F. 4p
220pF 500V Cer 5p 0-033ufF 400V Poly. 4p
250pF 500V S/M 8p  0047uF 12V Dise ép
270pF 500V Cer 5p 0-047uF 160V Poly p
300pF 500V 5/M 8p 0-047uF 250V M.F. 3p
330pF 125V P.5, 5p  0047ufF 400V Poly. 4p
330pF 500V S/M 8p 0 047uF 600V MDC 8p
390pF 500V S/M 8p 0-047uF 1,000V MDC (0p
470pF 125V PS. 5p 0l uF 30V Disc ép
470pF 750V Disc 5p 0| uF 250V M.F. 4p
500pF 500V S$/M 8p Q- IufF 400V Poly. 5p
560pF 500V S/M 8p 0-luF 600V MDC I0p
680pF 125V P.S. ép Ol uF 1,000v MDC dp
680pF 500V S/M 8p 0 1SufF 250V M.F. 5p
820pF 500V S/M 8p 0-22uf 160V Poly. ép
0-001 uF 100V Mylar Jp 0-22uF 250V M.F. 5p
00014 F 125V P.S. 6p 0-22uf 400V Foil 10p
0-001,.F 400V Poly 3p 022uF 1,000V MDC I5p
0001 uF 500V S/M t0p 0-33uF 250V .F. 8p
0001 uF 500V  Cer. 5p 0-47uf 250V Foil 8p
0-001uf 1.000v MDC ép 0 47uF 400V Foil I5p
0-0015uF 400V Poly 3p 0-47uF 1,000V MDC 20p
0-0015uF 500V S/M 10p I OuF 250V M.F. 15p
0-0015uF 500V Cer. 5p
0-0018uF 500V S/M 10p Note:
0-002uF 100V Mylar 3p S$/M =silver mica 1% tol.
0-002;:F 500V Cer Sp P.S. =polystyrene 24% tol.
0:0022uF 125V P.S. 6p MDC—a.c. rating =300V,
0:0022uF 500V S/M 10p M.F.=Mullard min. foil.
0:0022uF 1,000V MDC  ép 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. S pin, 180
D.I.N 5 pin. 240
D.I.N. 6 pin

Jack, 24mm unscreened
Jack, 24mm screened
Jack, 34mm unscreened
Jack, 3tmm screened
Jack, $in unscreened
Jack. %in 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.L.N. 2 pin (speaker)
D.I.LN. 3 pin
D.I.N. 5 pin, 180
D..N. 5 pin, 240
Jack, 34mm

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

MAIL ORDERS -

enquiries please.

14p
17p
15p

Iép
I6p
I5p
41p
30p
14p

C.W.O. only.
10p P. & P. (Air mail extra).

SOCKETS

Car aerial ap
Co-axial, surface 8p
Co-axial, flush 8p
D.I.N. 2 pin (speaker) 10p
D.IN. 3 pin 9
D.LN. 5 pin, 180 9p
D.I.N. 5 pin, 240 9
Jack, 24mm 10p
Jack, 3tmm 10p
Jack, $in unswitched ISp
Jack, }in switched 17p
Jack, stereo, switched 24p
Phono single S5p
Phono, 2 on a s(rnp 7p
Phono, 3 on a stnp 99

Phono, 4 on a strip

Wander, single, red or black Sp
Wander, twin strip ]
Banana 4mm red, or black 6p

Please incfude
S.A.E. with all
Telephone 01-692 4412
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I you can use a soldering iron and follow

simple instructions you can assemble any
ot these high performance productsin
atewhours. 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 AD1101s our new stereo
cassette recorder. [t gives

p"‘"‘:'m - Yyoucassette
{ convenience,
é / reel
: "’*—-a.we" ‘ﬁ’f " ' 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 can make 1t i you try.

costs £10-90. It gives long

life from every large PP9
battery, weighs just 3 ibs, 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
CRI1 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

product, proveninuse by
thousands of satisfied
customers. Featuringa 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.

Name
Address

Please send me the FREE New 1972 Heathkit catalogue. PWQ5/72

HEATH (Gloucester) Lid., Gloucester GL2 6EE
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ESSENTIAL SERVIGE

1TH 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 ihe
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 sy 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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By J. B. DANGE, M.Sc.

sMmight expect that it would be very expen-
ive 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
ipproximately the same frequency, but they do
ot 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,




tltrasonic waves of the same frequency are emitted
through the small metal grille in the face of the
transducer. If these waves fall on another irans-
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 cther type of device.

THE TRANSMITTER

The circuit of a simple transmitter which will
génerate 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, VRI, 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 85V amplitude to the transducer. This is
quite suitable for most applications, but the use of
« higher supply voltage with suitable transistors in
the same circuit will provide a greater power output

\S'r +ov®

-0
ON/OFF
Ri R3 RS
47 47 22
k0 kR kf
VR‘I‘ ¥see text
10
kL
c2 Lst
*
4T0pF E:
TR2
B08-
40
2N929 oy

Fi_g. 1. Circuit diagram ot 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 rm.s. under pulsed
conditions.

The prototype took a current of 3-7TmA from u
9V supply. but with an 18V 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 cnergy 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 TRS 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 C11.

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.

376

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

The 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 35V 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 CPRI1/]}
closed at a current of 2-8mA and re-opened when
the current fell to 1:8mA; this difference prevents the
relay “chattering” when minor fluctuations take place
in the ultrasonic beam intensity.

The CPRI1/} has one pair of normally open con-
tacts which can switch up to 10W 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:-1A 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 tuken
from the recetver 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 €ach of the units in
metal boxes but some form of box will normally be
used for convenience.

The transmitter was placed in o 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.
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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
huas been found that about 0-5SmA will pass through
the relay even when the transmitter is not near. This
is due to stray pickup by the high guain 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-
nected from the input even when a metal enclosure
was used.

A flexible copper strip was used to hold the trans-
ducers in pluce. 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 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 Cl1 disconnected from TRé6. If
the output from the collector of TR2 is fed to ClI
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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
0-01xF 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 ut an angle to one another
so that a reading of 1 to 3mA is obtained. The
potentiometer should then bc adjusted so that the
meter reading increases.

If necessary the units should be separated further
to keep the meter current at | 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 2nergy.

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. | 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 TRS5. The decoupling components C6
and R 14 can then also be omitted.
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Fig. 3. Layout of the components on the trans-
mitter board

COMPONENTS . . .

ULTRASONIC TRANSMITTER
Resistors
R1 4.7kQ
R2 27kQ
R3 4-7kQ
R4 27kQ
R5 2-2kQ
All +-10%, &+ watt carbon

Potentiometers
VR1 10kQ miniature skeleton preset

Capacitors
C1, C2 470pF silver mica or polystyrene

Transistors
TR1, TR2 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
0-1in matrix Veroboard 24in x 14in
9 volt battery
44in x 3%in x 2in diecast metai box
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Fig. 4. Layout of the components on the receiver board

COMPONENTS e o0 Tr?_gzi's}%rss 2NG29 or similar (see TR1, TR2 in

ULTRASONIC RECEIVER transmitter) (2 off) ] i
Resistors TR4, TR6 V205 or any similar p np high gain, low
R6 82kQ R15 82k current type (e.g. BC158, BC214L,
R7 18kQ R16 18kQ 2N2605, 2N3798, 2N3964, 2N4062,
R8 1.5kQ R17 1.5kQ ZT X501, ZTX530) (2 off)
RO 1.2kQ R18 1-2kQ TR7 BFY77 or similar high gain, low current npn
R10 82Q R19 82Q type
R11 82k R20 82kQ
R12 1kQ R21 1kQ Transducer
R13 3.9kQ R22 3-9kQ MIC1 808-40 type 40kHz transducer
R14 1-8kQ R23 68kQ .
All +-10%, +W carbon Miscellaneous
RLA Reed relay close current 2:8mA at 3-5V.
Capacitors Type CPR1/J (Alma Components)
C3to C5 1uF polyester (3 off) ’ S2  Single pole on/off switch '
C6 16uF, electrolytic 10V 0:1in matrix Veroboard 4-8in x 1.8in
C7 to C11  1uF polyester (5 off) 9 volt battery o
C12 16uF electrolytic 10V 62in x 42in x 25in 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;
(¢) The electrical response of the 808-40

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
unaftected 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 tramsmitter 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
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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, ctc.
to detect any leakage of ultrasonic 2nergy.

INDUSTRIAL APPLICATIONS

The receiver of Fig. 2 can be used without any
transmitter for the detection of leaks in either pres-
sure or vacuum pipes, since such leaks generaté 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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BY FRANK 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 Apolio
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 16 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 Apoilo 1l. 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 electrori 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
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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 ninc
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 helghts 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
aclivity 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 sa 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 Apolio 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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Incundescent Filoment Displays

N THE last two months we have seen how cold
I 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

Muny 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 ddvantages 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

IE
il
& IORAE

; REMOVABLE

o LAMP HOUSING

s CONTAINING TWELVE
\\ MINIATURE BULBS

TRANSPARENCY
WITH DESIRED SYMBOLS

" GROUND GLASS
DISPLAY SCREEN

Fig. 3.1. A sectional view of a typical proiec_:tion
type indicator. Light from the selected bulb projects
the image of the transparency onto the ground giass
screen
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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 les. lamps, the voltage
ratings of which can be selected to suit the
application,

In operation the selected character is illuminated
by its associated lamp 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 1in 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 l.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 buib
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.
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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 speedily replaced, a factor

PERSPEX
(ONLY ONE SHOWN)

ALUMINIUM BLOCK
WITH HOLES FOR LAMPS

SIDE VIEW

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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types of electronic equipment, radio and TV
receivers, etc.

| FREE 2

Practical Electronics May 1972

NAME
ADDRESS

special free gift also to all our students

To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.0. BOX 156, JERSEY. Please
send your free brochure, without obligation, to:

-—
we do not employ representatives l
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@ LARGE STOCKS ELEGTR AI.UE

@ GOOD SERVICE

YL AL Electronic Component
Satisfaction Guaranteed SpeCialist

SEMI-CONDUGTORS R:icoov, Sr°iiriss. ' e | Minitron DIGITAL

1840K 10 75 2N3055 | 40361 55p | AF124  24p | BCIB4L  Iip BFY90 104p | OA9S5 «{ INDICATOR

914 2N3325 s;p 40362 68p | AF125 24p | BC186 42p | BSX20 16p | OA200 9p o Type 30I5F seven
INS16 |op 2N3405 60p | 40406 75p | AF126 22p | BC212L 16p [ BY 64 45p | OA202 10p [f segment indicator compatible wu_h standard
INI763A 24p | 2N3663  52p | 40408 70p | AF127 22p | BC213L  16p | BY23B i8p | OCI9 50p ff logic modules and power supplies. Shows
IN3754  20p | 2N3702  i3p | 40412 67p | AFI139 33p | BC214L  16p | BYX38- | ©cCas 42p | 0-9 by filament segments (BmA from S5V d.c.
IN5399  21p | 2N3703  13p | 40430  140p | AF239 J6p | BC2S7 9p | 300 38p | OC28 70p | per seg.) ) £2
IN5402 28p | 2N3704  13p | 40432 185p | ALI02 77p | BC258 8p | BYX38- | 0C29 76p | Suitable BCD decoder driver FLL 1217 £1-45
{N5407  45p | 2N3705  13p | 40512 195p | ASY26 27p | BC259 9 J00R  38p | OC3S 60p { Dil socket, 16 lead 30p
1544 9p | 2N3706  13p | 40602 52p | ASY27 J6p | BC267 17p | C407 17p | OC36 65p | TYPE 3015G to show + or —. fig. | and
15940 Sp | 2N3707  13p | 40669  140p | ASY28  27p | BC268 I15p | C762 19p | OC41 42p f decimal point £
2N696 17p | 2N3708  10p { ACI07  46p | ASY29  36p | BC269 17p | Cl412  102p | OC42 46p
2N697 18p | 2N3709 1ip |ACI26 20p | AUIII  97p | BC300  49p [ E2512  [64p | OC44 42p
%N;ge ;2p %Ngno 13p | AC127  20p | B30C250 24p gg:o; :‘7,9 53;333 :gp | gg;g il:v SOLDER
N930 Ip | 2N3711  13p | ACI28  20p | B30C550/ 30 p 3 P E
2N1131 29p ! 2N3731 120p { ACI4IH 34p | 30C 34p | BCY30  60p | EC40I 18p | OC7I 38p SOLDE RSTA IRON
2NI132  29p | 2N3794  15p | ACI4IHK 37p | B19I2 66p | BCY31  75p | EC402 17p | OC72 38p
2NI1302  19p | 2N3819  23p | ACI42H 25p | B5041 72p | BCY70  18p | ER900 s4p | OC75 4opf o0 A A
2N1303  19p | 2N3820 53p [ ACI42HK 29p | BAIO2  25p | BCY7I 33p [ MCI140  25p | OC8l 15p [ ‘b‘”""‘" LS
2N1304  26p | 2N3904 35p [ ACIS3K 22p | BAI30 22p | BCY72 I5p | MJ4BI 120p | OC8ID  15p Ik £l o I"" “‘,':’s”ld o
2N130S  26p | 2N3906 35p | ACIT6 tép | BAI45 27p | BDI21  105p | MJ49I 135p | OC83 25p § we'- "°W"" ;.""”'d |°HMS °‘6°'5“2‘4
2N1306 33p | 2N4036 55p | ACI76K I7p | BAISS I5p [ BDI123  105p | MJ371 1o8p | OCB4 25p j'rons. we ofler " B Week in &
2N1(307 33p | 2N4058  13p | ACIS7K  7p | BAISE 13p | BDI24 100p { MJE52|  92p | P346A 26p f Watt. a.c. mains, for £ | 70
2N1308  36p | 2N4059  (0p | ACIBBK 23p { BAXI3  (3p | BDI30  50p | MIE2955 165p | S2CNI 10
2N1309  J6p | 2N4060 Ilp | *ACI87K/ BBI03/B 16p | BDIII 79p | MJE3055 82p | SCI4ID 187p
2N1596 102p | 2N4061  Iip| (BBK  40p | BBIO3/G I6p |BDI32  86p | MPFI02 37p | SCI46D 247p
N Ml dNes belac nelmle” e gen Ml e Bl e

p 4  I8p [ACYIB I9p 108 1p p 3 P P
%ngl; 26p | 2N4126  2Wp | ACYI9  23p | BCIO9 12p | BDI41l  227p NK%H %gp afgém }gp RIVLIN PRECISION RESISTORS
NI893  54p | 2N4284 24p | ACY20 20p |BCI22  2lp | BDY20  92p | NK P Plo o 019,
3N2147  95p | 2N4286 15p | ACY2l 21p|BCIZ5  15p|BEIIS  23p | NKT2I3 18p | Wi0sDI 83p |5 \7, to 001% TOLERANCE. Frices and
2N2218  34p | 2N4289 I5p | ACY22 21p | BCI26  22p | BFI67 18p | NKT214 23p | WO2 40p | (5o '
2N2218A 44p | 2N4291 I15p | ACYI9  63p | BCI40  30p | BFI73 19p | NKT217 50p | WPO2  95p
2N2219  38p | 2N4292  15p | ACY40  (7p | BCl47 10p | BFI77 2s5p | NKT26! 21p | ZTX300 l4p
%:%%WA 53p | 2N4410  24p | ACY4l  18p | BCI48 9p | BFI78 3ip :ﬂ%: :gp ! g;gg{ ;gp
70  61p | 2N4443 |llp | ACY44  31p | BCI49 10p | BFI94 14p ) p | P
pea v dvow e\ ASUE Qplsas i fn\Ninome ) Zn se|NEW ELECTROVALUE
5p | IN49I5 215p | ADI42  50p | BCIS4 0p P P | P
2N24B4 42p | 2N4991  61p | ADI4S  58p | BCIST 12p | BF254 14p | NKT404 6lp | ZTX330 123p CATALOGUE (No, 6)
2N2646 47p | 2N5062 6Ip | ADISO  50p | BCIS8 11p | BF255 15p | NKT405 79p | ZTX331 27p
2N2904 38p | 2N5088 38p | ADI6I  33p | BCISY 12p | BFX18  90p | NKT603F 30p | ZTX500 18p { 1972 Edn. Bigger and better than ever. More
2N2904A 42p | 2NS5I63  25p | ADI62  36p | BCI6T Itp { BFX29  31p | NKT6I13F 30p | ZTX501 2Ip | lines, more bargains, more information. more
2N2905  44p | 2NSI72  18p | "ADI6I/ BCI68 10p | BFXB4  25p | NKT674F 14p | ZTX502 25p | diagrams. Post free 10p
2N2905A 47p | 2N5192 125p 162 60p | BCI69 Iip | BFX85  32p | NKT677F 21p | ZTX503 12p
IN2924  20p | 2INSI95 147p | AFI14 24p | BCI77 |4p { BFX87  29p | NKT7i3 30p | ZTX504 51p
2N2925  22p | INS457  49p | AFI |5 24p | BCI178 13p | BFX88 26p | NKT773  25p | ZTX530 27p
2N2926 Iip | 2N5459 49p | AFl 16 2p | BCI79 14p | BFYS0 23p | OA4T 8p | ZTXS31 33p | BAXANDALL SPEAKER KIT
2N3053  27p | 40250 Tip | AFII7 22p | BCIB2L ' 11p | BFYSI 20p | OAS0 6p " As originally designed and described by P. |.
2N3054 60p | 40251 B8%p XAFIIB B1lp | BCI83L 10p ' BFYS2 23p | QA9 S5p  * Matched pair | Baxandall in Wireless World. 10 watt/I15Q
with lreqbuen:y( equaliser, speaker2 unit )and
CARBON TRACK POTENTIOMETERS special cabinet (size approx. 18" 127 107) in
Long spindles. Double wiper ensures minimum noise level. CAPACITORS pack-flatform. Inc.carriage paidin U.K. £13-90
SINGLE GANG linear 1000 to 2:2M,Q |2p; Single gang lox,
:'{Kﬂoto IZ-ZMHI. 12p; 7I?(UAL (zi?NG Inriear 47K to 222MQ, MULLARD polyester £180 series

P; Dual gang log, 47KQ to 222MQ, 42p; Log/antilog, 10K, 250V 20%: 0-0l, 0-022, 0-033, 0047 3
47K, IMQ only 42p; Dual antilog, |0K only, 42p Any type each; o‘o/Zs, 01, 4p each; 015, 4p; o~11°_ PUBLICATIONS
with 2A D.P. mains switch, 12p excra. Sp. 10% 0-33 7p; 047 Bp; 068 |lp; iuFd | The Book of Transistor Equivalents (BP.1) 40p
Only decades of 10, 22 and 47 available in ranges quoted. |4p; 1 -5:F 21p; 2-2:F 24p. Handbook of Tested Transistor Circuits
DUAL c?NcsN 'RII’C NS MULLARD SUB-MIN by H. Ness (BP.3) 40p
|n any combination of above values, p. HLh switc P. ELECTROLYT'CS RadiovcndCE[e:(r(oBr;’i%)Colour Code and s

R C426 range, axial lea 6p each j Data Wall Chart ° P
CARBON SKELETON PRE.SETS Values (uF/V): 0-64/64; |/4o 1:6/25; 2-5/16; § Any of above ordered singly, add 3p P. & P.
Small high quality, type PR linear only: 100, 2200, 4700, h 4: 6464 4
K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, IM, 2M2, 2:5164; 4/10; 4/40; 5/64; 64/64; 64/25;
5M, I0MQ. Vertical or horizontal mounting, 5p each. 8/4; 40; 5 10/16; 10/64; 12:5/25;
16/10; 16; 20/64; 25/6-4; 25/25; Not alfowed
= 32/4; 3 n s4; 40/25; 40/16: | DISCOUNTS ot allowe
SIEMENS 5° TOLERANCE POLYCARBONATE 50/ 25: 50/ 64/4: 64/10° BO/2'5: on NETT items
CAPACITORS 250V up to 0-ImF: 100V 0-imF and above; 0 o' 80/16; BO/25: {006 4 200/10: 250 4:320/2°5"
0:012,0-015,0:018, 0022, 0-027 320/6'4. 4004 ; 500/25. |00 on orders for components for
0033, 0:039, 0-045, 0-056, 0-068, 0-082, 0-1,0-12,0-15, 0- 18, 022 O £5 or more.
6p;0'27,7p; 033,039, 9p; 0-47, 10p; 0-56. 13p; 0-68, 15p. LARGE CAPACITORS 3 o q o
High ripple current types: 1000725, 28p;§ | B on orders lor components for
ZE;AER DIODES 5% full range E24 values: 400mW: 2:7V 11000/50. 41p; 1000/100, 81p; z&oonls, 37p; £15 or more.
to 36V, I5p each; IW: 6BV to B2V, 27p each: I-5SW: 47V 000/50, 57p; zooouoo £1-44; 2500/64, | pr off ] rior notice.
to 75V 60p each. 7701 2500170, 980 5000]25. 62p; 500050, | [ ices subject to alteratian without prior notice
Clip to increase |-5W rating to 3 waces (type 266F) 4p. £1-10; 5000/100, (1 9| 10000/50, £2-40. Terms of business as published in catalogue.

(o) 0, — 0 Pfit_?ts are in pence each for some ohmic value and power
RES'STORS |0 o - 5 i) 2 /0 :Z;Lr'ex;ff‘ﬁ:;s;!;;x::id::;ues. (fgnore fractions of Ip on total POSTAGEAND PACKING CREE

Code Power Tolerance Range Values | to 9 10 to 99 100 up

available on orders over £2. Please add 10p if orders

S 1/20W 5% 82 0-220K 0 E 9 8 7 under £2
G 1/8W 59 47 Q-470K Q E24 | 08 o7 2
c 174W 10% 47Q-10M @ EN2 | 08 07 Overseas‘ orders welcome: carriage and
g 12w 5% 47 Q-10M Q £24 12 1 0-9 insurance charged at cost.

I'w 109 47 Q-10M EI2 B -9 R
MO 12w 2!/; 0 (?_”91 nn E24 %5 %.5 3 U.S.A. Customers should get in touch
Ww W 10% + 1/20 Q 022Q-39 0 El12 7 7 6 with ELECTROVALUE AMERICA,
ww 3w 5% 12Q-10K Q E12 7 7 6 P.O. Box 27, Swarthmore, PA [9081.
\2A%4 W 5% 12 Q-10K @ El2 9 9 8

Codes: C carbon film high stability low loise

MQ = metal oxide Electrosil TRS ultra fow noise i
WW = wire-wound Plessey ELECTROVALUE An '""{epe"de"t company
established 1965

Values:

Tnd cheGeasaeyr 10 12 1318, 22, 27, 33, 39, 47, 36, 68, 82 Dept. PEST2, 28 St. Judes Rd., Englefield Green, EGHAM, Surrey TW2 0HB
E24 denotes series: as 12 plus 11, 13, 16, 20, 24, 30, 36, 43, Phone: Egham (0784-3) 5533 and 4757. Telex 264475

51, 62,75, 91 and their decades. Hours: 9-5.30 daily. | 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

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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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

¥
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Seven segment incandescent filament indicators
in dual-indine packages (Minitron 3015F, avail-
able from A. Marshall & Son)
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GUIDE TO PRINTED CIRCUITS

By Gordon J. King

Published by Fountain Press

140 pages, 8}in x54in. 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
(ie. Veroboard, S-Dec, and similar arrangements),
soldering techniques, the use of printed circuit
methods in i.c. manufacture, and applications of
1.c.S.

Whilst some of the information is interesting 1
can find very little of any real use to the amateur.
The techniques of making printed circuits could
casily 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 1
do not feel the content warrants such an outlay by
the average enthusiast.

S.R.L.

INTRODUCTION TO VIDEO RECORDING

By W. Oliver

Published by W. Foulsham & Co Ltd

109 pages, 8%in x 5%in. Price £1'50

HE 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.

1, 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 YOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0.260V

All Types

from } to 50 amp from stock.

SHROUDED TYPE

i amp, £7-00 20 amp, £49-00
2-5 amp, £8-05 25 amp, £58:00
5amp, £11-75 375 amp, £82-00
{0 amp, £22.50 50 amp, £98-00
15 amp, £25.00

2.5 amp
(Panel Mounting) + am OPEN TYPE
| amp, £7:00. 24 amp. £8-05. All carriage p.

L.T. TRANSFORMERS

All pr-manes 220- 240V

Type No. c. Taps Price Carr.
£4.

| 30, 32, 34, 36V a( SA ............ 68  45p
2 30, 40, 50V at 5A . £6-88 45p
310, 17, 18V ac 10A £4:95 45p
4 £6:43 45p
51 £7-28 55p
6 6 £6-88 55p
7 £523  45p
B 4,6,24,32Vat 12A ... ... ... £7-15 45p
9, 6 and 12V at 10A . .. .. ... . £3-75  45p

COMPLETE NI. CAD. BATTERY
OUTFIT (EX W.D.)

2 metal carrying cases
each containing 10x
1:2V 7AH (12V) bat-
teries, atso 10 x -2V
22AH (12V) batteries
(40 batteries in all).
| Dual voltage, dual
meter, thyrns(or
controlled charging
unit.
batteries simuitaneously. Input
adjusted between 100-250V a.c.

specification. Ideal power:
Offered at fraction of makers' price.
batteries, | charging unit. The set £45

220/240 VOLT A.C.
CENTRIFUGAL
FAN/BLOWER

Smooth, balanced running unit. Two §
pole shaded pole Mycalex motor
gives approximately 90 cubic ft./min.

Designed for charging the JAH and 22AH
voltage can be
Built to ministry
supply for field work.
2 sets of
P.£1:50.

but draws only 240mA on run. Weight 2}lb.
Case dia. 3-lin, width (case only) 3:125in, width
overall (inc. motor) 525in, aperture 3-125in

1-B5in. Price only £2.95. P. & P. 25p
BODlNE TYPE N.C.I. GEARED MOTOR

(Type 1) 71 r.pm Torque
. 10ib. inch. Reversible, |/70th
) .p., 50 cycle, 038 amp.
.f‘a {Type2)28r.p.m. Torque 20ib.
4 inch. Reversible. 1/80th h.p.,
H 50 cycle, 0:28 amp. “"As new'’
condition. Input voltage of
motor 15V a.c. Supplied complete with transformer
for 230/240V a.c. input. Price, either type £3-15
plus JSp P. & P. or less transformer £2.13 plus
27p P. & P.

12 VOLT D.C. MOTOR

Power(ulsl amp. REVERSIBLE g
motor. peed 3,750 r.p.m. \
complete  with external gear train

(removable) giving approx. final speed of
eicher 125 r.p.m. or 240 r.p.m. Size: 44in
- 2tindia. Either typeprice 95p inc. post.

230,240V COMPACT
SYNCHRONOUS GEARED MOTORS

Manufactured by either Sangamo,

Haydon or Smich. Built-in gearbox.
h.a/ew.

| rop.m. cw.
60 r.p.m. cw.

cw.

30 rp.h. cw.
cw. clockwise roranon. ajew. = Anticlockwise.
Fraction of makers’ price. All at 759 incl. P. & P

200-250V A.C. NEON INDICATOR
Available in red or amber
at 20p each. Or in green at

JZE each. Minimum order 3 un
INIATURE UNISELECTOR

3 banks of II

2 X positions, plus
<) homing bank. 40 ohm coil.
24.36V d.c. operation. Carefully

removed from equipment and

tested. £1:15,plus [Sp P. & P.

UNISELECTOR SWITCHES
N EW 4 Bank 25 Way h:ﬁﬁ;
24V d.c. operation. £588,

P. & P. (2p. 6 Bank 15 V(aya
24V d.c. -50, P. 12p.
8 Bank 25 Way, 24‘/ dc N
operation. £7:62 plus 22p. P.
All Mail Orders-—Callers-—Ample Parking

Dept. PE4, 57 BRIDGMAN ROAD
LONDON W4 5BB

et

Phone 01-995 1560

Showroom open Mon.-Fri.

May 1972

36V 30 AMP.A.CorD.C. VARIABLE
L.T. SUPPLY UNIT

INPUT @ G
220/240V a.c. e @:
ouUTPUT 22

CONTINUOUSLY VARIABLE 0-36V
Fully isolated. Fitted in robust metal case with
Voltmeter, Ammeter Panel Indicator and handles.
lnput and output fully fused. I|deally suited for
Lab. or Industrial use. £68 plus £2 P. & P.

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 | to 36 Flash per sec. All electronic
components including Veroboard S.C Uni-
junction Xenon Tube and instructions £6- 30, plus
25p P. & P.
NEW INDUSTRIAL KT
|deally suitabie for schools, laboratories, etc. Roller
tin printed circuit. Newtruuercml plastic thyristor,
Speed adjustable 1-80 f.p. s Price €£10-50. P. & P. 50p.
HY-LYGHT STROBE MK Il
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
trngger coil and output capacitor. Speed adjustable
0-30 .p.s. Light output approx. 4 joules. £12.00.
& P. 50p. SPECIALLY DESIGNED. FULLY
VENTILATED METAL CASE, For industrial
or Hy-Lyght. Including reflector. £4-00 P. & P. 45p.
Post paid with kit.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well
proven Hy-Lyght strobe. Incorporating:
@® Heavy duty power supply.
Variable speed from 1-23 flash per sec.
@ Reactor control circuit producing an
white light.
Never before a Strobe Kit with so HIGH an output
at so LOW a price. ONLY £20 plus 75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENT-
ILATED METAL CASE spe:nally designed for the
Super Hy-Lyght Kit including reflector £7-00 P, & P.

7-inch POLISHED REFLECTOR
|deally suited for above Strobe kits.
. & 13p or post paid with kits.

6 INCH COLOUR WHEEL

As used for disco lighting effects, etc. £5°75 inci.
P. & P. can be operated from our one r.p.m.
synchronous motor price 75p incl. P, & P.

INSULATION TESTERS . NEW!

Test to I.LE.E. Spec. Rugged metal %/;5

construction, suitable for bench or .t
£34.00 l*’/‘

intense

Price 53p,

field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 61b.
1,000V, 1,000 megohms,
carriage paid.

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

Now available EX STOCK. Supplied Wl[h full data
and applications sheet. Price £1.05. P. P. 7p.
Suitable DIAC (RCA 40583) 30p each.

240V A.C. SOLENOID FLU!D YALVE
Will handle liquids or gases up to
7 p.s.i. Forged brass body, Sla!nless
steel core and spring. 4in b.s.p.
inlet/outlet. Precision  made,
British mfg. PRICE: £1.75. P. & P.
20p. Spe:ral quoration for quantity.
(New in makers' carton)

PROGRAMME
TIMERS

{Mfg. by Magnetic Devices
Ltd.). 240v A.C.5 r.p.m.
‘Crouzet’ motor. Drives |5 cams, cach operating
a 10 amp ¢/o micro switch. Cams are individualty
variable, allowing innumerable combinations. Ideally
suited for machinery control, automation, etc. Also
in the ficld of entertainment, for chaser lughts
animated displays, etc. NEW PRICE £5-75. P. & P.
5p.

230V A.C. SOLENOID

Extremely powerful with approx.

141b pull, lin travel. Fitted with 00
mounung feet. Size: 4in long,
23in Pwnde. 3in high. £2:00 incl

L&

230-250 VOLT A.C. SOLENOID
Manufactured by Westool Lid. (similar in appear-
ance to above illustration). Approx. Ii-lb pull
Feet size |3in l.in Price 85p inc). P. & P

18-24 VOLT VOLT D.C. SOLENOID
Size: O.A.L. 3}in I3in < lin. Max. push } at
11b. approx. PRICE: 75p incl. P. & P.

SERVICE
TRADING CO.

Superior Qualil"

|
i
Precision Made §f_

NEW POWER RHEOSTATS

100 WATT. | ohm, |10A; 5 ohm,
47A; 10 ohm, 3A; 28 ohm, ZA,
50 ohm, |4A; 100 ohm

1A
250 ohm, 0-7A; 500 ohm, 0'45A; 1 k0. 280 mA;
15 k0, 230mA;:2°5 kO, 2A}5 k@2, 140mA. Diameter
3tin Sh;;t Ieng(h 3in, dia. §in. All at £1-65 each.
P. &P
50 WATT. I/S/IO/ZS/SO/IOOIZSO/SOO/I/I -5/2:5/5k Q.
All at £1-15 each.P. & P. 7
25 WATT. IOIZSISOIIOOIZSOISOOIIII 5/2-5/3-5/5kq.
All at 90p each.P. & P
Black Silver Skirted knob calibrated in Nos. 1.9.
I+ in.dia brass bush. ldeal for above Rheostats, |8p ea.

RELAYS sieMeNs, PLESSEY, Etc.

MINIATURE RELAYS

Col. (1) ! i 2 3 i 4
Coilohms | =g |~ 9212 | 2c/o 73p*
Col. (2) 410 | 10-18 4c/o 73p*
Working 700 | 16-24 4M 28 63p*
d.c. volts 700 16-24 4¢cjo 78p*
Col. (3) 700 | 12-24 2 ¢/o 63p*
Contracts 700 | 15235 2¢/o HD | 73p*
Col. (4) 700 | 16-24 6M 63p*
Prce 1,250 | 24-36 4¢c/o 63p*
e = 2,500 | 36-45 6M 63p*
-~ d 2,400 30-48 4 clo 50p

Heavy duty 9,000 40-70 2 cjo 50p*
*Incl. Base 15k 85-110 | 6M 50p*
Post paid.

12 VOLT D.C. RELAY
140 ohm coil

Thr;ess‘e;s c/(t; contacts rated at 5 amps. 78p includ-
ing imilar to illustration below.)
-

‘DIAMOND H' 230 VOLT A.C.-
RELAYS (Unused) i

Three sets ¢/o contacts rated at 5 amps.
PRICE: 50p. P. 10p. (100 lots
£40 including P. & P.)

130 VOLT A.C. RELAYS MFG. KEY SWITCH
One set ¢c/o contacts rated at 7-5 amps. Boxed.
:RLCE) 40p. P. & P. 5p. (100 lots £32 including
MINIATURE RELAYS

9.12V d.c. operation. Two c/o 500 M.A. contacts.
Size only lin $in +in. Price 589 post paid.
30-36V d.c. operation. Two c/o 500 M.A. contacts.
3,200 ohm coil. Size only lin win Hin.
43p post paid.

VENNER Electric Time

Switch

200/250Y Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 10A £2-75, 15A £3-25, 20A £3-75,
P.&P.20p. Also available with solar dial
ON dusk, OFF dawn. Price as above.

A
L

G.E.C. 12 WAY |5 AMP CONNECTORS
EEI\(’\EL?TmakErSI:;rton

E [} er
d FLEXIBLE €150 ‘Fi%ﬁmﬂai
p2: doz. Post paid s LT at W
(Minimum | doz).

LIGHT SOURCE AND PHOTO

CELL MOUNTING Eﬁb
Precision ) engin_eered light =

source with adjustable lens
assembly and ventilated lamp
housing, to take MBC bulb. =

Separate photo cell mounung assembly for ORPI2
or similar cell. Both units are single hole fixing.
Price per pair £2-75. P & P. 18p.

LIGHT SENSITIVE SWITCHES Vs
Kit includes ORP.12 Photocell, Relay v
Transistor Circuit. For 6 or I2V D.C. \ L
operation. Price £1-50 plus 12p P. & P.
ORP. 12 and Circuit 63p post pald
220/240V A.C. MAINS 8

Mains transformer, rectifier, relay. 1 make
H.D_contacts. price incl. circuit £2-65. P. & P.

“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 §in. ONE bank 30p;
TWO bank 40p; THREE bank
55p; incl. P. & P,

‘HONEYWELL ' LEVER OPERATED
MICRO SWITCH

IS amps 250 volt A.C. c/o con-
taces. NEW in maker’s carton.
I-P’RICE: 10 for £1.90 including o'
. & P.

D.C. AMMETERS
LA 54, 154, 20A. €175, incl.
0-300V a.c.. £1-90, incl. P.' & P.

break
20p

P
[

NEW!
P. & P.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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INTEGRATED GIRGUIT
POCKET BOOK

by R. G. Hibberd
£2-50 Postage 10p.

RADIO TECHNICIAN'S BENCH
MANUAL by H. W. Hellyer. £3.
Postage 2p.

AUDIO TECHNICIAN'S BENCH
MANUAL by John Earl. £3. Postage [2p.

SERVICING TRANSISTOR RADICO
RECEIVERS by F. R. Pettit. 75p.
Postage 7p.

1972 WORLD RADIO-TV HAND-
BOOK. £2-80. Postage [5p.

110 INTEGRATED CIRCUIT PRO-
JECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston. £§-20.
Postage [0p.

PRACTICAL TRANSISTOR SERViC-
ING by W, C. Caldwell. £1-90. Postage [2p

RADIO DATA REFERENCE BOOK by
G. R. Jessop. £1. Postage |12p.

THE MAZDA BOOK OF PAL
RECEIVER SERVICING by D. J. Seal.
£3-50. Postage I5p.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W22 INP
Phone 01-723 4185
Closed Saturday | p.m.

PRACTICAL ELECTRONICS
“SCORPI10”
ELECTRONIC IGNITION
SYSTEM

This ~ Capacitor-Discharge  Electronic
I|n|t|on system was described in the
b and D b issues of
Pracneal 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
|mproved 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
shou!d take no lon;er than half an hour.
compl of comp. 3
is supplied wuh “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 74in x 44in x 2in approx.
Complete assembly and wiring manual
25p, rel’undable on purchase of kit.
Price: £10-50 plus 50p P. & P. S.AE.
with all enquiries.

SOLDERSOKE
Solder “nrbln Wick
4 feetfor 40p =
Orientation Ltd

MAYFIELD , COVERACK,
CORNWALL.

GY-NORMOUS
RADIO BARGAINS!

*3 types, all superhets with push-pult output to
internal loudspeaker. Supplied complete with
carrying case, earphone and batteries.

Type A—Very neat little set, still only £1-50 +
p & p 20p.

Type B—Large battery operated model, full
LW and MW coverage. Ideal for kitchen or
car, Complete with swivelling telescopic
aerial. £5:80 + p & p 45p.

Type C-—L:r'e portable radio as sold nation-
allg . and F.M, coverage (Yes F.M.—88-

MHx) Horizontal pointer tuning scale.

Operates from own dry batteries or a.c. mains
from internal transformer isofated power pack,
with provision for rechargeable cells (not
supplied). £8 + 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
£8:99 + p & p 55p.

;fllﬂ Cassettes. Top quality. 75p + p & p

*SAVE fif's ON BATTERIES, run your
transistor, etc., from the m:ms with our 9V
eliminator. £1-50 +p&pl!

*LABGEAR "'Magic Circle” mdoor UHF aerial
only £1-25 + p & p IS

T.V)s T.W)s TV's TV.)'s TV's T.VW.'s
*4 Channel 19in UHF T.V.'s Despatched
tested, and in full working order.

*19in Slimline, only requires UHF tuner for
B8BC2, untested, complete, £8.

*As above but with UHF tuner, £12,

*2 Channel (with 405/625 Timebase) 19in 110°
tube. untested, £5.

(Carriage £1:50 extra all models.)

SUMIKS
7 High Street
Langley, Warley, Wores.
Callers Welcome

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural progression
from our phenomenally successful Mk.
and 2 Units, As before the drive voltage is
derived directly from the amplifier output
or across the speakers. The unit converts
the audio frequency signals into a three-
coloured light display ; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
source.

The unit is constructed on professional
fibre-glass printed-circuit board material
and uses latest full-wave triac circuitry.
There is a master-level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.|. suppression is
now incorporated as standard as well as
provision for D.J. “Pulse-Flash’' controls.
The choice of two inputs enables
operation from both high and low
power amplifiers. Max. power {'5kW per
channel at 240V a.c.

Complete assembly built and tested.
Size 9in X 7in X 3in,

Price £25 carr. paid. S.A.E. with ali
inquiries.

We make transformers
amongsat other thinge

OSMABET LTD.
MAINS TRANSFORMERS
Pritn,  200/240V  a.e. TXN
fJ?\ h\LT 63V h\ ('
442 "'||

.21
MT3 Prim.

110/ 540V,

e, 230V 2N, £2:25
AUTO TRANSFORHERS
110 200-220 240V a.c. up or down fully shrouded
fitled irsulated terminal blocks,  30W £1.35; 50W

£1-80; 75W £2.10; 100W £2.55; 150W £3.15; 200W
£3-80; 300W £5-25: J00W £6.30; 500W  £7.50;
600W £8.25: TH0W £9.75: 1,000W £12.75; 1,500W
£18; 2.000W £24-75; 3,000\ £33; 4.000W £45,
MULTIVOLT TRANSFORMERS
Print, 200/240V e, OMTH/1  tapped sec. 0-60V
1A, £2-25; OMT4,2, ditto 2A, £3-45; OMT5/1 tapped
sec. U=110V 1A, £3-45; Duo sec. 12V $A-12V 4A
H tapped, 0-1-20-25V 24 —0-1,-20-

5 3-60.
LOW VOLTAGE TRANSFORMERS
L3V, laA 85p; 34, 21:18;6A CT,
3A £118 ', 21-80; 64 CT, 2270:
av, 154 CT, !1 80; ‘-I\ 154 CT, !1-80: 3A CT,
22-70; oA, £3.75; 8A,£8; J'_’.~\.£9; 40V, 3A CT, £3-45.
MIDGET RECTIFIER TRANSFORMERS
For FW rect., size 1} x 2 x 1iin, Prim. 200/240V a.c.
OV, 634, PPT. D12V, 0-254,
, £1.20 cach ditto, size 2 x 2%
x 1iin VIT\I 9 0 9\ LA, 98p, MT\ 2o 12-0-12V,
1A, MTV3. 20-0-20V 1-20 e:
o/p TRANSFORMERS FOR POWER AHPLIFIER!
P.P. sec. tapped 3-7-5-15 ohms, A-A 6:6k(, 30W
(KT8, ete.), £24.05; 50W, 3k, A-A, £6.75; 100W,
3k, A-A, EL34 (KT#88, etc.) 211:40 and to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous makes, 15W with tweeter, £4:88; 25W,
£5.60; 30w, £7-20; S0W, 210-50; 100W, £22-50;
EM.I. 13} x 8in 10W, 3 or R or 15 ohme, 22.26,
Ditto with two tweeters and Xover, £4-00; Horn
Tweeters 2-16kHz 10W 8 or 16 ohms, £1.50. HI-FT,
8 x 5inB8Q, £1-88; 10 6in3orB8orliQ. £2:10,
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 watts, with
price list of transformers anid chokes specified, 28p.
LOUDSPEAKERS
21in 16, 2}in 8002, 2}in 2502, 3in 8 ur 300, 60p each;
3iin3or15Q,4inRor15Q, 5in 3, 15 or26Q2, 5 x 3in
3. 8, 15 or 254}, 80p each: f x 4in 25Q, 7 X 4in 3 or
6iin 30, £1.08; K x bin 3, %, 15 or 230, 21-50;
8in 30, £1.85.
SPEAKER AUTO MATCHING TRANSFORMER 12W
3 to 8 or 15 vlhuns, np or down, 78p. P. & P. 15p.
MINIATURE RELAYS FOR MODELS, ETC.
1 x § x din joz, with trampzu-ent corver, 2 (L.O. in 9;
13; 20 or 30V d.c. 50p each.
BULK TAPE ERASERS
Instant erasure, tape spools and cassettes, demag-
netizes tape heads, a.c. 200/250V, £2.40 plus 24p P. & P,
PRINTED CIRCUIT ETCHING KITS
Complete outfit ; solutions and cquipiment to make
yonr own P.C. boards instructions, £1-40, P. & P. 21p.
Extra p.c. Boards 8 6in, 15p each.
TAPE RECORDER MOTORS
A variety of nseg, Blowers, Faua, ete., new. 230/250V
c. 50p each
CONDENSERS
Paper: 0-01/2kV 121p; O0-1/1hV 12]p; 0-22/1kV 20p;
0-22/800V a.c. 28p; 7I700V 18p; 0-47/1kV 28p;
4/500V 25p. Electrolytics: 100 4 200 V 40p; 100 +
“00/‘3‘)0\ 50p; 100 4 60/450V 28p; 330 4+ 50/325V
16p; 100 4 400,275V 20p; 24/450V 10p ";00/!;4\ 50p
BATTERY ELIHINATORS/POWER Ulﬂ
To operate battery equipment from mains 200/240V
a.c.  Outputs, 6V, £1-50; 9V, £1-50; 7-5V (for cas-
seltgs), £200 12V 1A, £3-00; 40V A, £4-50.
Carriage e\tra on all or<lers‘ cte., ete
9.A.E. INQUIRIES-LISTS. MAIL ORDER OKLY
46 Kenilworth Road, Edgware, Middx. HAS 8Y@
Tel, 01-958 9314

o

DABAR ELECTRONIC
PRODUCTS

98a LICHFIELD STREET, WALSALL
STAFFS WS1 1UZ
WALSALL 34365
MAIL ORDER ONLY

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, |2v,
IUv (smlle output) 2each. P. &P, I15p.

9v + 9v; 6v + 6v; or 4jv + 4}v (two separate
outputs) £2.50 each. P. & P. I5p. Please state
output required, All the above units are
completely isolated from mams by double
wound transformer ensuring 1007 safety.

R.C.S. PRODUCTS (RADIO) LTD.

(Dept. .}, 31 Oliver Road, London, E.I7
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Gerry Brown . ..

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 |
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 1 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
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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 197! with
many of these unsolved questions
still uppermost in my mind, that I
built a simple little set-up, Fig. I, 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, 1
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!

Cof]D

(for a brief moment during the
time that the decoder input is pre-
sent) the relevant gate will cause its
asscciated 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 MC90! 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

STUDENT IC

There's an integrated circuit on
the market at the moment which
you can actually reach! 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 MC90i
comprises a 4-bit binary to l-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- - 2o,
o—ai B —
| =t
T T f
a-py7 Jo—0; s =1 “rloureyr
INPUT e . A °
woRd 1ol g 5 :
g ===
l—] [
o R —
—]
1
INHIBIT  TEACH
Fig. 2

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 wvalidity of his
claims.

It is difficult to say whether the
effect is a load of old nonsense or
really genuine, nevertheless, 1 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 Jast 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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NAP is an unusual game in that mainly it tests
S 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 appariatus 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 (S1 and S2) also mounted on the
baseboard—one on each side of the case. On the
top panel of the cuse are an on/off switch (S4), the

reset button (S3) and & centre-zero meter (MI),.

which indicates the winner.

The apparatus is switched on, the contestants tuke
up their positions one to each key, and the reset
button is pushed down and released. After a delay

By J. S. GRICE B.A.

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. 1t is only necessary to depress and release the
reset button aguain to initiate another “round”. Per-
haps ten “rounds™ may be tuken 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
signul was found to be the most effective period.

Some safeguard is necessury -against the inadver-
tent (or deliberate) premature depressing of a key.
It is therefore arrunged that if u key is depressed
during the deluy 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 & 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. 1) are cross-coupled; the pulse required to

reverse the condition of bistable one is obtained, via

BISTABLE 1 T, TR2

" ©

BISTABLE 2 TR3,TM

c{ TR6,TR7 TR8,TRY

DELAY =3

ASTABLE Xt

TRIGGER =

Fig. 1. Block diagram of the Electronic Snap
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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 (S1), from bistable
one. However, as soon as the initial condition of
cither 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 cise 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

R{ RS R8 Rit Ri4
ko 3kn 3kn Skn 3k

R2 a— R9
91k 300k 0
y‘b\/\/\
- y AN
300kQL R7 R10

300k 300k

12
300kn

AA

& }@ T e @

3

TR TR2 TR4

R13
I [E.\ o [pb\ 300k0)

[ [ e }
125 F w—

| S I N R T

R18 R21 R23 R25
12kn 3kn 6800 $8k0 S4
[e)
X1
€2

ALL TR BC109

0-015pF <]

Hb ol

#20 R22 St ™
91kl 68k Ly LM
FAAA = |

TR7

+Skil

[p 53¢

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 .the 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 TRI1 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.
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When the apparatus is switched on the state of the
bistables is indeterminate. The reset switch (53)
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 TR 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 TR1 and
TR4 are at near zero voltage, and the collectors of
TR2 and TR3 are at approximately full supply
voltage. The centre-zero meter M1 connected
between the collectors of TRI1 and TR4 will not
register.

Now we can reverse the stiate 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 TR 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 S| 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 Sl 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 meusure 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 stute of the collectors of TRI
and TR4 determines the stiate of the collector of
TRS5. When a play cycle is initiated the collectors of
TR and TR4 are at near zero volts, so that there
is near zero voltage supply to the base of TRS.
Consequently TRS is cut-off and its collector is at
full supply voltage. Should, however, the collector of
cither TR1 or TR4 go positive, as happens when a
key is depressed, then TRS will become fully con-
ducting and its collector voltage will drop to near
zero. Transistor TRS is then in effect a NorR gate,
giving an output only when it has no input.

The purpose of this arrangement has already been
explained. The delay capucitor (Cl), which deter-
mines when the signal will sound, charges from the
TRS 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 registér in the usual way which key
was depressed first.

Assuming no interruption, C! 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 C1 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
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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 ClI
builds up until & 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 TRS8 is driven via R22 so that
the astable oscillates.

Depressing a key as already explained causes Cl
to start discharging. When the voltage on C1 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 Ci
which causes the trigger to switch off is considerably
lower than the voltage on Cl which causes the
trigger to switch on. It takes C1 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 u 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 TRS
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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Fig. 3. Tag board wiring diagram

COMPONENTS . . .

Resistors
R1 3kQ R14 3k Q
R2 91k Q R15 100k
R3 300k R16 47Q
R4 300k Q2 R17 300k 2
R5 3kQ R18 12k Q
R6 300k R19 1.5k Q
R7 300k Q R20 91k Q
R8 3kQ R21 3k 2
R9 300k Q R22 68k Q
R10 300k R23 680 Q)
R11 3k R24 680 Q
R12 300k © R25 68k Q2
R13 300k Q2

All $W, + 5% carbon

Capacitors
C1  125uF elect. 10V
C2 0-015uF polyester
C3  0-015uF polyester
C4  320uF elect. 64V

Transistors
TR1-9 BC109 (9 off)

Switches
S1  Morse key
S2  Morse key
S3 3 pole push-to-make pushbutton
S4 S.P.S.T. toggle

Miscellaneous

X1 700 Q earpiece

BY1 PP6 9V battery

Case 63in x 4in x 2%in

Wooden base 11in x 5%in x %in
Tag strips 14-way and 15-way (2 off)
Wire and 4B.A. fixings

M1 100-0-100A moving coil balance meter
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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 XI1
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
SL 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 4+ 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 4 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

HE 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 cast and performance, with its
commercial counterpars.

FUZZ PRODUCTION

In the fuzz unit circuit of Fig. 1 the pre-amplifier
TR magnifies the incoming signal via the socket
JKI 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

_ 1 remoio unit
rate depth

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, D1, 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 0-22uF capacitor was used to
provide a fairly mellow tone. If the value of this is
decreased to O-1xF 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 33in X 24in 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. Y
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%) 2N2926(G)
BCI69C é:)
t T b

Fig. 1. Circuit diagram of Fuzz Box

COMPONENTS . . .

Resistors
R1 1.5MQ R6 1.5kQ
R2 10kQ R7 6:8k2
R3 220kQ R8 1.5kQ
R4 2:7k() R9 15kQ
R5 56k
All 10%, + watt carbon

Capacitors
C1 5uF elect. 25V
C2 0-1uF polyester
C3* See text
C4 5uF elect. 25V

Transistors
TR1 BC169C
TR2/TR3 2N2926 (G) (2 off)

Diodes
D1 DDO000

Miscellaneous
JK1, JK2 Standard jack sockets (2 off) Directi t
S1  On/off toggle switch. Control knobs c'ur::tm,n 0'3”"“?"
Veroboard 32in x 24in 0-15in matrix, B1-PP3 rips at J16, ki9
9V battery. Battery connectors

»loocooo0co0co0000000000 00O

Fig. 2. Veroboard component assembly details and
control panel interwiring
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397



In Search of the Quark

Two ot 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

SUR(.I(AL care 1s needed in the assembly of clactronic

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.

Fluoridation Control

A NEW type of meter relay from Sifam is to
be used to control fluoridation by the
South  Derbyshire Water Board. The meter

GﬂmpUIEl‘ Helps Gonservalmn monitors the water flow and has two extra

pomters which can be preset so that if the

1IGr AL Equipment  Computers are  being  used by the flow drops below the lower sctting. fluoridation
Natural Environment Research Council in their fight 1o is stopped. When it again reaches the upper
conserve British wildlife. setting, fluoridation is resumed.

tnstalled at the Marlewood Ressarch Station in lLancashire,
the computer 1s used to process data. particularly in connec-
tion with research into soil chemistry, Dutch Elm Disease.
and a nationwide survey of woodland.
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NEWS BRIEFS

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. 1TT 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. 1TT, Monsanto, Motorola and Ferranti
all had their latest devices on show.

Liquid crystals are also being developsd 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
Jow-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

LLE.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

NEw 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 Apolio 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.
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SOUND 10

LIGHT DISPLAY

i
» STROBE '
» SOUND SYNC
o 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

PRACTICAL

ELECTRONICS

June issue on sale May 12
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7z, GEMINI

STERED
TUNER

AST 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 Contil Mod-2
case, size G: the front and rear grey puanels should
be cut und drilled as shown in Figs. 13a and 13b.
Two extra panels, o dummy front panel and an
inner front panel. are required uand 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.
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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 suand 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
different tuning meter is used. The same upplies to
the % inch hole for the stereo indicator lump. The
prototype used a Thorn 6V 60mA miniature pilot
lamp, but any similar lamp can be used if the mount-
ing hole is chunged to suit. A 12V 40mA lamp cun
be used if R32 is omitted. The finished punel
should be cleaned and can then be spruyed black
with matt black car uerosol paint, or alternatively,
brush painted with bluckbourd paint. Don't forget
to cover up the meter fixing screws with a dab of
paint.  The tuning meter is mounted with two
countersink &B.A. screws. A piece of 2 inch wide
matt black ahesive tape can be used instead of puint.
if desired.

Two small brackets are required to hold the scule
lamps in position and these should be cut from
18 s.w.g. aluminjum as shown in Fig. 15.

The tuner head spindle should be cut down io
i 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 fuacing the
tuner head cuse.

TUNING SCALE AND LABELLING

The scale is cut from a piece of s 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 /li¢ht couts of Letracote
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Fig. 17. Full size drawing
of the tuning scale made
from Perspex
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Fig. 15. Two of these
aluminium  brackets are
required to mount the dial
lamps
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Fig. 16. Position of drum
on tuner head
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The finished
tuning drive
assembly

.
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gloss spray. Do not use heavy coats or household
varnish as this will cause unpleasant discolouration
of the scule.

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 (l.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 } 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 ind 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
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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 4in 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 cin 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.




SMALL POWER
TRANSFORMERS

How to design and construct
By P. Duncan

SMALL 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 transtormers to a few calculations.

It 1s also feasible, therefore, for the constructor to
originate his own transformer designs. And when

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 sr.b.p. The
thickness of this material should not exceed % in.
Six pieces of the material are cut, two large picces
for the cheeks, and four smaller pieces for ihe
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 1. A slot should be cut, or a line
of holes drilled, in each cheek before assembly to

Table1. DIMENSIONS OF BOBBIN PARTS (inches)

Lamination A B C D E F
Stack Stack Stack
3 +1-250 1.47 --0-187 1.094 0-906 -+ 0-062
Stack Stack Stack
% +1-500 1.72 +0-187 1.281 1.031 +0-062
Stack Stack Stack
1 41625 197 0187 1.469 1.156 -+ 0-062
Stack Stack Stack
1% +-2:000 247 0187 1-844 1.406 --0.062
Stack Stack Stack
14 +2.375 2.97 -0-187 2-219 1.656 0-062
Stack Stack Stack
12 -2-750 3-47 0187 2:594 1.906 --0-062

Fig. 1. The bobbin is made up from pieces
cut from gin 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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Nut pius

Cheeks to Jocate and
_ support Bobbin

Chuck ot hand
drill.Mount drill
in bench vice

Lead, wrap Washer

round end

\ Wire from supply
X reel »

Screwed rod \
Y4 dia To be glued
together

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

=
[ Layer wound
Interleaving | _}sccundory Inter winding
paper 7 * barrier
| Random wound
-]~ primary
|
Bobbin
Fig. 3. Cross-section view of a transformer
winding
Soider lead
towinding wire
Paper pad under
Fold paper [} joint 0.006"thick
over top of
joint ~]
[~
Lead -through
) | slot
Strain relief Bobbin
loop in lead
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 E's at top

When Bobbin aperture becomes
filled up at top move coil upa
litthe in vice and push core

downward

Fig. 5. Method of inserting Ilaminations
alternately. The insulating coating should
face the same way throughout

Secondary .
leads =2 Primary
ads
Protective
insulating cl
f Wedge or
(201t regq, packing

‘Stack’
dimension

gap between the E&]
at join

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 hand
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 |
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 +24 per cent.
That is, a winding that should have 1,500 turns is

Table 2. SIZES OF ENAMELLED WIRES AND
INTERLEAVING PAPER THICKNESS

1 2 3 4 5
Area Dia. over Layer Paper S.W.G.
sq in Enamel Height 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 0-002 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 0-0757 0-002 31
0-00012076 0-0146 0-0166 0-002 30
0-00014527 0-0159 0-0179 0-002 29
0-00017203 0-0171 0-0191 0-002 28
0-0002324 0-0190 0-0210 0-002 27
0-0002545 0-0207 0-0227 0-002 26
0-0003142 0-0228 0-0258 0-003 25
0-0003801 0-0249 0-0279 0-003 24
0-0004524 0-0270 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 0-003 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 dimensions are 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.
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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 Jayer of wire, a turn of
paper the full width of the bobbin and 0001 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
14 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 uvoided 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 surfuce
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 0003in) 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 sume 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 & short distance
and «u flexible lead soldered on. The insulating pad
of paper must now be folded round the soldered
joint so that it insulates the joint from the other
turns in the winding both above und below.

It is not essential for a stranded flexible lead wire
to have a total copper area equal to the copper area
of the winding wire to which it is connected. As u
general rule. a popular lead wire such as 7/36

(7/0076), that is, a lead butlt 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 sin former). the wire gauge and the number of
turns for a 250 volt primary winding. This primary
leaves  certain spuce in the bobbin into which the
secondury must fit. Normally, if the bobbin is not
overloaded. the secondary will indeed fit.

Unfortunately, for certain combinations of secon-
dary volts and amperes. the secondary will not ft.
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 S of the practical example that
follows later.

- Table 3. TRANSFORMER DESIGN TABLE, 50Hz

1 2 3 4 5 6
Lam Lam Primary Turns per
VA Size Stack Wire Turns Volt Sec

= «10:0 0-75 0-75 42 2720 13-2
133 075 10 40 2045 9-65
166 0-75 1-25 39 1635 7:55
20-0 0-75 1:5 38 1362 6-20
25-0 0-875 . 1-0 37 1750 8.22
313 0-875 1.25 36 1400 6-46
36-5 0-875 15 36 1167 5-30
416 0-875 1.75 35 1000 4.50
419 1-0 1.0 35 1532 7-20
493 1-0 1.25 34 1225 560
56-5 1-0 1-5 33 1020 460
632 1-0 1.75 32 875 388
70-0 10 2:0 30 765 3-36
85 125 125 29 1025 4.47
98 1-25 15 28 854 3:68
112 1-25 1.75 28 734 313
124 1-25 2.0 27 638 2.7
135 1.25 225 26 568 2:41
147 1-25 2.5 25 512 2:15
160 15 1.5 25 740 314
182 15 175 24 634 2.68
202 1-5 2:0 23 555 2.35
. 223 15 2:25 23 493 2.06
241 1-5 2:5 22 444 1.95
276 15 30 22 370 1-53
285 1-75 1-75 22 544 229
316 175 2:0 21 476 1.99
© 344 1.75 2.25 21 420 1.75
374 175 2.5 21 382 1.58
420 1-75 30 19 318 1.31

7 8 9 10 1
Sq In Bobbin Random Woeight
Per Amp Width Height Turns Ibs
0-000313 0-969 0105 545 0-19
0-000313 0-969 0-105 410 0-21
0-000313 0-969 0-105 328 0-23
0-000313 0-969 0-105 273 0-25
0-000313 1-156 0125 351 0-36
0-000313 1-156 0-125 281 0-40
0-000321 1156 0-125 234 0-43
0-000329 1-156 0125 200 0-46
0000325 1.344 0150 307 0-50
0000337 1.344 0150 245 0-54
0-000353 1-344 0150 204 0-59
0-000367 1-344 0150 175 0-63
0-000380 1.344 0-150 153 067
0-000432 1.719 0-195 205 1-00
0-000439 1719 0:195 171 1-07
0-000451 1.719 0-195 147 1-15
0-000463 1.719 0-195 128 1-22
0-000478 1.719 0-195 114 1-28
0-000492 1.719 0195 103 1-36
0-000518 2:094 0-242 148 1-90
0-000532 2-094 0-242 127 210
0-000543 2.094 0242 11 2.20
0-000558 2.094 0-242 99 2:30
0-000573 2.094 0-242 89 2.40
0-000602 2-094 0-242 74 250
0:000608 2:469 0-289 109 3-30
0000627 2469 0-289 96 345
0-000648 2-469 0-289 84 362
0-000663 2-469 0-289 77 3-80
0-000702 2469 0:289 64 410

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.

Coiumn 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 pnmary has been

wound.

Column 10 gives the maximum number of turns that may be wound in a random section without the insertion of interieaving

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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A B C D E F
0-75 0-375 0-375 1125 1-875 2:25
0-875 0-437 0-437 1.312 2187 2:625
1-00 0-5 0-5 15 2:5 3-:00
125 0-625 0-625 1-875 3-125 3-75
15 0-75 0-75 2:25 3:75 4.5 |
1.75 0-875 0-875 2:625 4.375 5-25

T

Note: Holes G and notches H are provided for mounting
purposes. ‘

able 4. DIMENSIONS OF STANDARD El

LAMINATIONS (inches)

In calculating the build up, the layer height from
Column 3. Table 2. should be used whether ihe
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 00258
= 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 paraliel,
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 "1 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.

l.aminations are usually referred to by the width
of their centre tongue which passes through ihe
bobbin. In Table 4, a lin 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 I's in
place with the mounting brackets or clamps.
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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 cxcessive
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 0:00lin (or one thou).
The maximum working stress that can be placed on
the insulation in a home constructed transformer
is about 50 volts per 0-00lin. 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
E’s. 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; (¢) 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 Tuable 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 1.

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 thé secondary current by the
current density from column 7. The first wire gauge
with an area in excess of this calculuted urea 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 picce of
equipment that was rated at 115 volts, 50/60Hz,
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70 watts from 250V 50Hz mains supply. The follow-
ing specification was required :
Rating: 70VA.
Primary: 250 volts, S0Hz, 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 js
3-36. Therefore, for 115 wvolts, the number of
secondary turnsis 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 061 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

STEP 1

Choose a

core size
by VA

i

STEP 2
Find pri.
wire gauge
and furns

!

STEP 3
Determine
number of
sec. turns

!

STEP 4
Determine
wire gauge

for sec.

!

STEP S
Calculare
sec. winding
height

|

Choose
farger
core slze

See note
regarding
this loop

Is Are STEP 6
height = taps yes Calculate
OK? required? tap
locations

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

no no
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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 0-02lin, 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.

Primary vtindir:q covered with
3 turns 0.003 thick paper
insulation

Hold
insulation with
tpe

Primary Jeads

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
2307 nsv
2A0v 1oV
Pri Sec
_2'stack
ov o s

T

Brackets 13 wide X I I 1B / ‘ PYC tape
Bttt MM[“ AN
b NS

S

Fig. 9. Finished transformer with mounting clamps
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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 isin cardboard. The
primary was random wound in five sections, which
required the insertion of a turn of interleaving paper
every 153 turns (or every 4lst 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 0-00lin channels that protect the windings
during the laminating operation were made from
an office folder. 4

Four lengths of 4in 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 1195 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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BlI-PRE-PAK

Swndard
Guaranteed

TELEPHONE DIALS

Post  Office type.
in working order.

ONLY 50p

COMPlETE TELEPHONES

BoS
Ba3
B84

B86

MAKE A REV COUNTER
FOR YOUR CAR

‘TACHO BLOCK'. This
ancapsulated block will turn any

ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition

£l each
BI-PRE-PAKLTD

The

system.
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150
200

100

POST & PACKING 35p EACH

NEW TESTED AND GUARANTEED PAKS

a2 4
By 4
B0
5% 200
He Tso
M40
L)
CTIY
HI2 € so
His Io
A0
Hs 20
Hae 20

50

50
50
40
25
20
30

8
20

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p

SenSE oG S0p
N s S0P
| et Sty e e 50p
Suncirs ponted by wergne S0P
easey Sotneed oy aipar_ SOP
Do vatoes 7+ "t 50p
e o, st S0P
Pros Tmitar™ v 50p
Dt o o espone’ S0P
SEZIPILSPug::d“ black :T Sip
o R gt 50p
S to.SG e 50p
2:’:74 .r:alosbondeu diodes sop

NEW UNMARKED UNTESTED PACKS

S Diedes 50p
IR g 50p
Germ. B -
T SR osy  50p
Isr~ll9P4ma‘:1d‘l’Nug|6mlI;pu SOVP
Sil. Trans. NPN, PNP
e 0p
Sf:er‘AnF.u;:dTan"“o” i sop
B85 e 50p
;1;:::‘2-;;.:* L‘“ %ener; :so_P
,Jn;a;::,vsoillgon Stud Rec:rifierf,- sop
T e vars 1 50p
RS D 50p
supplied

B Tee Shisea Sefarer 50p
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TYPE"®

OUR VERY POPULAR 3p TRANSISTORS
TYPE A" PNP Silicon alloy, TO-5 can

‘8" PNP Silicon, plastic encapsulation,
TYPE “'E" PNP Germanium AF or RF

TYPE "'F" NPN Silicon plastic encapsulation.

2N3823 in a

lent replacem
Data sheet su

50 +-20p each.

similar to 2N7
€425 per 500;

coded as 3823E. It is also an excel-

-10 30p each,

to 2N3707-11, etc.,

FULLY TESTED AND MARKED
SEMICONDUCTORS

5 OcCi70

B W0 ) B RD = — e e
S83888aIaR"°
»
1]
w
=3
D)

2
2N3BI9FET

Power
Transistors
oc20
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PP 000 00000000000000000000003C0G0,,
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o
O
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[

QcC2s
OC26
[eleyl:}
OC35
0C36
ADi49
AUYI0O
10 25034
10 2N3055
10
13 Diodes
13 AAY42
18 OA95
QA79
13 oasl
IS INSI14

F.E.T. PRICE
BREAKTHROUGH !!

This field effect transistor

plastic encapsulation,

ent for the 2N3819.
pplied with device.
10-50 25p each,

BULK BUYING CORNER

NPN/PNP Silicon Planar Transistors, mixed, untested,
06/6A/8, BOSOYOM-29.BSY9SA, BCY70, etc.

£8 per |,

Silicon Planar NPN Plastic Transistors, untested, similar
£4-15 per 500; £8 per 1,000,

Siticon Planar Diodes, DO-7 Giass, similar to OA200/202,
BAY3I1-36, £4-50 per 1,000

per 500; £8 pe

OC44, OCSS

6p each; 1,000

1 amp Miniat
IN400 1, 500 +

IN4007. 500 +

NPN/PNP Silicon Planar Transistors,
similar to BCi13/4, BCI53/4, BFI53/160, etc.,

Transistors fully marked
500 + at Bp each; 1,000 + ac 6p each.

3823E Field effect Transistors. This is the 2N3823 in
Ptastic Case, 500+ 13p each;

r 1,000.

OC7} Transistors, fully marked and tested, 500+ at

+ at Sp each

ure Plastic Diodes:

at 4p each; 1,000+ at 3p each.
at S5p each, 1.000 + at 4p each.
at 6p each, 1.000 + at 5p each.
at 8p each, 1,000+ at Tp each.

is the

Plastic TO-i8,
£4:28

and tested,

1.000 + 10p each.
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F R E E CATALOGUE
FOR

7). TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

VARIOUS TYPES
P. & P. 25p

COLOUR T.V. LINE OUTPUT
TRANSFORMERS
Designed to give 25kVY when used with PL509
and PY500 valves. As removed from colour
receivers at the factory.
NOW ONLY 50p each
post and packing 23p.

Quantity 1-i0 10-50 50+
BBI05 Varicap Diodes 10p 8p ép
OC71 or 72 Fully Tested

Unmarked 5p 5p 4p
Matched Sets [-OC44 and

2-0C45's. Per Set. 25p 20p I5p
Matched Sets of OC45's Ist

and 2nd IF 15p 12p 10p
OA47 Gold-Bonded Diodes,

Marked and Tested 3p 3p 2p
l-watt Zener Diodes 7°5,

24, 27, 30, 36, 43 Yolts 5p 4p 3p
10-watt Zener Diodes 51,

82, 11, 13, 16, 24, 30,

100 VYolts 2p 17p I5p
Micro Switches, §/P, C/O 25p 20p I5p
l-amp Bridge Rec's 25-volt 25p 22p 20p

INTEGRATED CIRCUITS

Quantity 10 10-50 50+
SL403D Audio Amp.,3-Watts 200 1.95 .80
709C Linear Opo. Amp 2%e  20p ISp
Gates, Factory Marked and
Tested by AE.I. 25p 22p 20p

). K. Fhip-Flops Factory,
Marked and Tested by
A

El 40p 350
SN7490 Decade Counter s0p 45p  40p
UL914 Dual 2 IjP Gate 40p 35p 30p

LOW COST DUAL INLINE I.C.
SOCKETS

14 pin type at I5p 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:

B.P.l Transistor Equivalents and

Substitutes; 40p
This includes many thousands of British
U.S.A, European and C.V. equivalents.

The lliffe Radio Valve & Transistor
Data Book 9th Edition; 75p

Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and

Integrated Circuits.

Send for lists of these English publications.

DEPT. A, 222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE : SOUTHEND (0702) 46344

’--

Please send me the FREE Bi-Pre-Pak Catalogue.
NAME

ADDRESS

sinim

MINIMUM ORDER 50p. CASH WiTH ORDER
PLEASE. Add 10p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

---uu-m’
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BSR LATEST SUPERSLIM
STEREO & MONO

Plays 127, 10" or 7” records.
Auto or Manual. A high
quality oanit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v,
8ize 13§  11iin,

Above motor board 3{in.
below motor board 2in.

with STEREO and 40K0 XTAL £8-75 ot 25p.
MONO-COMPATIBLE g
Plays all records £7-75 rost 250

RCS DE-LUXE 8 WATT AMPLIFIER. Ready made tested,
2-stage triode pentode valve UCLS2, 3 watits output. Tone
and volume controls. Rectifier valve UY85. Knobs, with
high performance loudspeaker. Post
Response 50-12,000 cps. Sensitiviiy 200mV. 25p.

R.C.S. PORTABLE PLAYER CABINET

£4 T

Post 2
%5

ond =
ety : b

Really smart appearance with space for R.C.S. Amplifiers
and most modern autochangers. Size18 x15 - 8in

Metal fittings. Carrying handle. Popular Colours. Two-
tone rexine covered.

GARRARD SINGLE PLAY TA Mk II. ‘ I 0
Ideal Discotheque or Hi-Fi. Complete with
stereo/mono plug-in head.

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

BSR JUNIOR SINGLE PLAYER. Turntable, £4.50
4-speed motor and separate pick-up.

R.C.S. STABILISED POWER PACK KITS.
All;lﬂl and instruetions with Zener Diode, Printed Circuit,
e Rectifiers and Double Wound Mains Transiormer
input 200/240\7 a.c. Ontpnt voltuel available 6 or 8 or 12

or 15 or 18 or 20V d.c 100mA or lell P
PLEASE STATE vommz m-:oumn £2 ost
Details 8.A.E. Size3}x1} Free

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Ideal jor Mnke. 'hpe. P.U., Guitar, etc. Can be used with
v. D.C. operation. Size
26dh gain.

90P POIl

NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V .. 1lap | 250/25V . ldp, 50+50/350V. 86p

gﬁggg . %:p gggéz/zgv ggp 60+100/350V 58p
2 p P | 32+32/250V.. 18

16480V 180 | 1000/50V 475 | optersov . 3o,

82/450V  20p | B+8/480V  18p |, 0T oL (0

25/25V . 10p | 8+418/450V 20p i P

50/50V .. 10p | 16+16/450V 25p | 32+32+32/350V 43p

100/25V.. 10p | 32+382/350V 25p | 100+50+50/350V48p

LOW VOLTAGE ELECTROLYTICS.

1,24, 8, 8,16, 25, 30, 50, 100, 200mF 15V 10p.

500m 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 17p; 25V asp, 5ov 47p; 100V 70p.

2000mF 8V 25p; 25V 42p; 50V 57p.

2500mF 50V 62p; 3000mF 25v 47p; 50V 85p

5000mE 6V 25: 12V 42p; 25V 7551 35V 85p; 50V 95p.

CERAMIC, 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0'1 4p, 05 13p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-06 4p; 01 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 1°%,. 2-2.500pF 8p; 560-
2,200pF 10p; 2,700-5, 6001!!‘ 20p; 8, BOOpF-O 01, m!d 30p each.
TWIN GANG. “0-0” 208 pF+176pF, 65p; Slow motion
drive 386pF+305pF wlth 25pF+25pF 50p: SOOpF slow
motion, standard small 3-gang 500 pF £1-

SHORT WAVE SINGLE 10pF, 30p, 25pF, 556p, 5011!‘. §5p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. | w.. § w., 1 w,, 20% 1p; 2 w. 5p. 101 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 wait,
100hms to 100K 10p each; 24 watt, 1obm to 8-2 okms 10p.

equip
Ful] instructions supplied. Details 8.A.E.

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER 12in MAJOR £9

‘S‘%\W' s,
s
A

30-14,500 c.p.a., 18in,
donble cone, woofer and
tweeter cone together
with a BAKER ceramic
magnet assembly having
a flux density ol 14,000
gauss and a total flux of
145,000 Maxwells. Basx
resonance 40 c.p.s. Rated
20 watts, State 3or 8 or
15 ohm. Post Free,

Modnle kit, 30-17,000 c.p.s.
with tweeter,  crossover,
bafle and £| | ,50

instructions,

BAKER " BIG-SOUND »” SPEAKERS
‘Group 25' ' Group 35° ‘Giro:p 50°
12 inch 12 inch 15 inc!

25 watt £7 35 watt £9 50 wail £ l 9

3 or 8or 15 0hm | 3 or 8 or 15 ohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood Iront.
For 12in. dia. or 10in. speaker 20 x 13 x 8in. £9 Post 26p
For 18 x 8in. or 8in. speaker 18 x 10 x 9in. £5 Post 25p
For 10 x 8in. or gin. speaker 18 x 8 x 8in. 24 Post 28p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p it

GOODMANS 63in. HI-FI WOOFER
8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone 8urround.

Frequency response 30-12,000 £4
cps. Ideal P.A. Columns.

Hi-Fi Enclosure Systems, efc.

, ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher Irequencies
and a smooth extension of fotal response
from 1,000 cps to 18,000 cps. Size 3} x
3} » 2in. deep. Rating 10 watt. 3 obhm or

15 ohm models. £ | 90 Post 10p

EMI PICK-UP ARM. With mono xtal and stylus £1-25.
HI-FI PICK UP CARTRIDGES. Diamond LP/Stereo,
Btereo/Mono 8TA £2:50; GP94 £2-50; GPB3 £2,

Sapphire Mono GP81 £1-50; Powerpoint LP/78 80p.

E M WOOFER AND
. sls TWEETERKIT

£575 =

Campmmg a fine example ol 8 Wooler
101 - 6in. with a masstive Ceramic
Magnet, 440z, Gauss 13,000 lines.
Alominium Cone centre to improve
middle and top response. Also the EM.I.
Tweeter 31in. square has a special
lightweight paper cone and magnet flux
10, nes.
Impedance 8tandard
Mazximum power 12 watts
Uselul Response 35 to 18,000 cps
Bass Resonance 45 cps
SUITABLE ENCLOSURE 20x 13 x 9in.
£9. POST 25p.

WEYRAD P50—TRANSISTOR COILS
RA2W Ferrite Aerial. .. 72p Spare Cores............ 3p
Osc. PSO/IAC...... . Driver Trans. LFDT4. .. .58p
LF. P50/2CC 470 kc/: Printed Circuit, PCAL . .5§8p
&rd LF, P50/8CC. . J.B. Tuning Gang .. ..65p
P51/1 or PS1/2 .
PS03V ...

i OPT.
Mullard Ferrite Rod 8 x im 20p. 6 X din. 20p.

VOLUMECONTROLS' 800mm Coax 4; o
Loung spindles. Midget Size | BRITISH AERIALITE

8 K. ohms t0 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/S 15p. D.P. 25p. | 40 yd. £1-40; 60 yd. £2.
STEREO L/8 58p. D.P. 75p. | FRINGE LOW LOSS Io
Edge 5K. 8.P. Transistor £5p. [ Ideal 625 and colour

8in. ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-186,000 cpl Bass resonance

55 cps
£4-80

ohm
mpedlnce 10wnth
music power.
BLANK ALUMINIUM CHASSIS. 18 sw.g. 2lin. sides
@ X 4in. 45p; 8 x Bin, 58p; 10 x 7in. 85p; 12 x 8in. 85p;
14 x 8in, 80p: 18 x 8ip. 90p; 12 x 3in, 50p; 18 - 10in. £1.
ALUMINTUM PANELS 18 s.w.g. 8 X 4in. 8p; 8 x 6in, 15p;
14 x 38in. 18p; 10 x 7in. 19p; 12 « 5in. 20p; 12 x 8in. 28p;
18 x 8in. 28p; 14 x 8in. 34p; 12 x 12in, 40p; 18 < 10in. 50p.
1tinck DIAMETER WAVECHANGE SWITCHES. 25p,
2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way 25p each.

1 p.l 2-way, or 4 p. 2.way, or 4 p. 3-way 25p.
TOGGLE SWITCHES. sp. 14p; dp. 18p; dp dt. 23p.
“THE INSTANT' BULK TAPE
ERASER & HEAD DEMAGNETISER

230/260 v, A.C. £2 35 1?:

Laallet 8.A.E.
HI-FI STOCKISTS.

8 ohms
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RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Radio Books & Component Lists Sp. Written guarantee. (Export: Remit cash and extra postaze.) Buses 50, 68, 159. Rail Seihurst. Tel. 01-684-

DECCA DECCADEC GARRARD
MOTOR UNIT Mk. II

8ingle piay Stereo
Mono Deram
{ranscription

head and arm.
Four speeds.
104in. turntable.
Anti-rumble filier.

All post
25p each

Bias compensation.
SPECIAL £ I 8'50 Foau

PRICE 250

METAL PLINTH AND PLASTIC COVER
Will play with cover in poxition.

Latest Design. Covered in black

12§ 14}  7jin. high. Post 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
250-0-250 80 mA. 6.3 v. 4 amp.

350-0-350 80 mA. 6.3 v. 353 6.3v.

800-0-300 v. 120 ;83 v 28, £325

Laboratory motor.

Cut out ready for Garrard or B.S.R. £
5-50

leatherette. Antimagnetic.

WAX POLISHED FINISH AT SAME PRICE
250-0-250 80 mA. 6.3 v. 3.5 a. 8.
mA., 4a. C.
MINIATORE 200 v. 20 mA 6 3 v 1 a. 2} X 2) X 8in. 75p
9

MIDGET 220 v. 45 mA 2 x 24 x 2in.. . 0p
MINI-MAINS 20v. 100mA. 1| yli x 1jin §0p
HEATER TRANS. 6.3 v 3a. . . 80p

Ditto tapped sec. 1.4 v, 2, 3, 4.

GENERAL PURPOSE LOW VOL AGE Tapped outpntl
at2amp.. 3, 4,5,6,8,9,10,12,15,18,24 and 30 v. 2225
1amp., 8, 8, 10, 12,18, 18, 20, 24, 30, 36, 40, 48, 80. £2-25
2amp., 8, 8, 10, 12, 18, 18, 20, 24, 30. 38, 40, 48, 60. £3-25
5 amp., 6, 8,10, 12, 16, 18,20, 24 30 36, 40,48,60 £8-75
AUTO TRANSPORMERS 116v to 230v or 230v to 118v.
150w. £2-25; 500w. £6-25; 750w. £10; 1000w. £14.
CHARGER TRANSFORMERS. Inpui 200/250v.

for 6 or 12v., 11 amp. £1-50; 2 amp. £1-80; 4 amp. £2:50
FOLL WAVE BRIDGE CHARGER RECTIFIERS

8 or 12v, outputs. 14 amp. 40p; 2 amp. 55p; 4 amp. 85p.

LUCAS 2D§500 Bridge 70v. 5 amp £1.

E.M.I. 13} X 8in.
LOUDSPEAKERS
With twin tweeteu
And crossover. £4 25
watt. State 3or 8 or

15 ohm. As illustrated. Post 15p
With flared tweeter cone and ceramic

magnet. 10 watt,
Bass res. 45-60 cps. £2 O 75
Flux 10,000 ganss.

State 3 or 8 or 15 ohm. Post 15p

Post 25p." £5

Teak Cabinet. 8ize 16 .: 10 < 8ip,
MINIMUM POST AND PACKING 15p.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

SPEAKER COVERING MATERIALS. Samples Large S.A.E,
Horn Tweeters 2-186Kc/s, 10W 8 obm or 15 ohm 2£1-50.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £3.
TWO-WAY 3,000 c.p.s, CROSSOVERS 3 or 8 or 15 ohm 98p.
SPECIAL OFFER 80 ohm. 2fin. 2%in. 35 ohm, 2in.; 3in.
dia.; 3in. dia.; 8 - 4in; 8 - Bin. £| EACH
dia.; 6 - 4m. 7 4in; TYPE
3 ohm, lm 3in, 5in, § < 3.
LOUDSPEAKERS P.M, 3 OHMS 7 < 4in, £1-25; 6}in. 21-50;
8 x 5in. £1-80; 8 x 2}in. 80p; 8in. £1-75;10X% 6in, £1:90.
ELAC 10in. 10w. Twin Cone. De Luze Ceramic 8 ohm
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia, 8 watt,
3 or 8 or 15 obm models £2 each. Post 15p.
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 vece
4 inputs speech and

music. Mixing lacilities.
Response 10-30,000 cps. Matches
all loudspeakers. A.C. 200/250V. Post
Separate Treble and Bass controls. Fres
Guaranteed. Details 8.A.E.

BARGAIN AM TUNER, Medium Wave. £4.50
Transistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add muosical highlights and sound effects to recordings,
Will mix Microphone, records, tape and tuuer ‘3 50
with separate controls into single output. 9 volt.
Stereo version of above £4-50.

BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 8 volt.
Printed Circuit. Calibrated slide dial tuning. £ | 2 .50
Walnot Cnbmet 8ize 7 < 5 < 4 inch

BARGAIN FM TUNER as above. ‘8,85
Chassig only, less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Tmnslltor £3 so
Push-Pu!l Ready built, with volume control.

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
OQUTLET BOXES. SURFACE OR FLUSH 25p.

BALANCED TWIN FEEDERS 5p yd. 80 chms or 300 ohma.
JACK SOCKET S5td. open-circuit 14p, closed circnit 28p;
Chrome Lead Socket 45p. Phono Plngs 5p. Phono Socket 5p.
JACK PLUGS 8td. Chrome 15p; 3-5mm Chrome 14p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p. DIN 8OCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin
25p, VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p,

E.M.l. TAPE MOTORS. 120v. ot
240v. AC. 1,200 r.p.m. 4 pole 135mA.
Spindle 0187 < 0 75m 8ize 31 £| 2
2} x 2}in, (illustrated). Post 15p.
BALFOUR GRAM. MOTORS.
120v. or 240y. AC., 1,200 r.p,m. 4 pole
50mA, 8pindle 3 :° 3/20, Sige. 5
2} x 2 x i, Post15p 9P

CALLERS WELCOME

Open 9-6 p.m. (Wednesdays -1 p.m., Saturday- 9-5 p.m.)
5
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ELECTRO-OPTICS

Early in 1971 Milton S. Kiver
jaunched his first Ele\,troOptics
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 oonly 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+

Practical Electronics May 1972

quantities. But the highlight of 1PL
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
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.

completely new

NEW HOME FOR
“PHYSOC”

So we have seen the last of the
Physics Exhibitions at Alexandra
Palace, N. London. Next vyear it
will be teaming up with the
Laboratory Equipment Exhibition
(Labex) at Earls Court. | 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. |
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 lrish 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.{. 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 (LS!) have cer-
tainly got going commercially in a
big way. And they must be real
cheap, too. Latest rock-bottom
price | have heard of for an elec-
tronic desk calculator using a
single Texas Instruments LS| 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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ltems 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 94in X 34in
and costs only £99.

Weighing only 34lb, the calcu-
lator adds, subtracts, multiplies and
divides. Also, the arithmetic can be
mixed, ie.2 +6 —3 X 5 —6 =
2 + 45 = 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 I6-digit
answer for up to an 38-digit antry.
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. 1t can be

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 Ilongwave coils ensure
excellent tracking, sensitivity and
selectivity on both wavebands. R.F.
sensitivity at 1MHz is claimed
better than 154V,

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.

HEATSINKS

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.

Tobicom calculator marketed
by West Hyde Developments

Completed car radio and Uni-
sound 505 kit from Radio &
TV Components Ltd.

\

supplied calibrated for “‘town™ or

o /
natural gas {methane). Operation is Gasmarker £

by a single pushbutton, percentage ?etector
gas by volume being indicated on a el Lid o
large-scale moving-coil meter. Crowcon Ltd. o
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NEW FULLY GUARANTEED DEVICES

BCY31
BCY32
BCY33
BCY34
BCY70
BCY71
BCY72
BCZII
BDi2I
BDI23
BD 124
BDI3I
BDi32
BDY20
BFi 15
BF117
BFI 18
BFI19
BFI52
BFiI53
BF 154
BF {57
BF 158
BF {59
BF 60
BF162
BF163
BF 64
BF165
BF 67
10p|BF173
10p |BFi76
10p | BFI77
10p |BF 78
13p|BFI79
13p | BF{80
27p|BFIBI
27p | BF182
1p|BFI8]
llp BFIB4
1lp BFIBS
ilp BFIg8
1lp BFI94
tip|BFI95
12p BFI196
25p BFI197
35p BF200
12p BF222
l1p\BF157

BCI140
BCIl41
BC142
BC143
BCt45
BC147
BCl48
BCi49
BCisSo
BCI5|
BCI52
BCI53
BCI54
p | BCI57

ADZ12 £2:10

AFii4  1Tp
SILICON

500,000 SLANAR

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES

Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short circuit
units. |deal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.

TYPE STNI8. Silicon Planar Transistors npn
TO-I18 Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 £9; 1,000 £15
TYPE STPIB. Silicon Planar Transistors pnp
TO-18 Metal Can. Types similar to: BCY70-72,
2N2906-7. 2ZN241| and BCI86-7. Also used as
complementary to the above npn type device type

STNI18.
Price: 500 £9; 1,000 £i5

Silicon Planar Transistors npn TO-S
Types similar to: BFY50-51-52 and

Price: 500 £9:50; 1,000 £16
TYPE STPL. As above but in pnp and similar to

types 2N5354-56, 2N4058-2N4061 and 2N3702-3.
Also used as complementary to the above npn

devices type STNL.
Price: 500 £7-50; 1,000 £13

TYPE STNK. Silicon Planar Plastic Transistor
npn with TO-18 pin circular tead configuration, 1.C.
200mA, 300mW and siwmilar to BC107-8-9, BCI70,
BC|173, BCI82-184, BC237-8-9 and BC337-8.
Price: 500 £9-50; 1,000 £16

When ordering, please state type required, i.e.,
STNK or STNIi8, etc.

i2p | BF270
20p |BF271

TYPE STNS5.
Metal Can.
2N2192-92.
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ORP60
ORP61
ST 140
ST 1 44

BF272
BF273
BF274

p EC403
GET880
MATI00
MATIOI
MATI20

15p

2NSI4

b \
17p | EC40I

SILICON
ALLOY

200,000 TRANSISTORS

Clearance of snp Silicon Transistors from
the 25300 (TO-5) and 25320 (SO-2) range
and similar to the GC200-205 and BCY30-34
series. ldeal lor 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—£1-75 (plus p. & p. 15p)

500 off—£2-50 (plus p. & p. |74p)

1,000 off—£4 (plus p. & p. 25p)

10,000 off-£35 (plus p. & p. 55p)
Large quantities quoted for on request.

EXPORT INQUIRIES WELCOME

DIOTRAN

SALES

POBOX5 WARE HERTS

Full Money-Back

Guarantee
POSTAGE & PACKING 7p

40p | 2N9.
49

p12N1302

IN27 14
2N2904
2N2904A
2N2905

2IN3704
2N370S
2N3706
2IN3707
2IN3708
2N3709
2N3710

2N9I18
2N929

30p 25p

30
2N113]
2IN1132
2N1303

p 2Ni304

2N1305
2N1306
2N 1307
2N1308
2N1309
INI6I13 (G) 12p
INIT7IT 2N2926(Y) l1p
IN1889 1N2926

2N 1890
IN1893
IN2160
2N2147
2N2148
IN2192
IN2193
2IN2194
IN2217
IN2218

13p

10p
80p
20p
20p
50p

AALI9
AAI120
BALI6

BYI27
BYI130

BYZIO IN4148

10 MILLION DIODES
Silicon or Germanium
State which when ordering

50p 10,000
€200 | 50,000
€7-00 | 100,000

200
1,000
5,000

2,000,000 SILICON
PLANAR TRANSISTORS

TOI8 P.N.P. & N.P.N. TYPES
State which when ordering

£1-50 10,000
£6-00 50,000
£10-00 100,000

LINEAR INTEGRATED CIRCUIT
709/PC S.G.S.

TO-5 can 8 lead. Full specification high
gain Operational Amplifier data
supplied, Lowest ever price,

£10-00
£30-00
£50-00

£90-00
£400.00
£625-00

QUANTITY: 1-9, 10-24, 25.99, 100-999
PRICE EACH: 37p, 34p, 30p, 25p.
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MAIL ORDER COMPONENTS AND HI FI
i FOR THE HOME CONSTRUCTOR
| RA l[] U[] E OUR SHOPS ARE OPEN ALL DAY

FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

&40 MAYES ROAD, LONDON N22 6T1 sss 3205 13 sou‘rv::r;flsf, ‘:‘B‘M'ifﬁrb'ﬁ',"ﬁ'fé";m 1685

} MINI STROBE

Another Bargain from (res- ‘/ﬂ

cent. ! joule output, speed

74 Series 1.C.s.
7400 . 5

EA1000 3 WATT AUDIO AMPLIFIER

) ; . 7"x4" LOUDSPEAKER
An Audio Amplificr designed around the

A top (uality apeaker ideal

TAA621 Linear 1.C.: variable from 2-]0  tlashes ﬁ where  small  size s
Bupply Voltage 13 o924V per sec. aml powered from e N . @)} important.  Manulactured
8peaker Imp. . .. 8-16 ohm a.c. mains 220V-250V. &;ﬁ‘ by E.M.I, for a well known
Frequency .. <. 0Bz-20kHz Housed in its small attractive 5 / s hi-ti set maker. Size:
Overall Bize . 2inX3in X {in fibreglass case (size approx e 7in X 4in. Tmpedance:
Ideal Amplifier for radms, record  players, 6in X 4in X 4in high).  Makes an ideai Strobe U nit 15 ohm. Flux: 38,000
stereo unlts, etc. £2 063 for Biscos. Eaperimentali Work. Pholography and Please ncl dl! Max. Free range: 90Hz to
Full technical dala and diagramis with each many other usesx, 5p P “.' “xef 12kHz. Power handling: 3W. Unbeatable
module. All guaranteed and a bargain at +opP &P ‘I 6'50 plus 38p P& P 3'1& ) ! Price: £1-80. Free postage on this item.

HIGH QUALITY IMPORTED HEADPHONES MINI LOUDSPEAKERS

1,000 © per phone . . 5 80p TTC gg:
A 2,000 @ per phone .. .. 88 1105
et NN e Plus 10p P. & P. per pair. - ¢ 3in 8 ohm 23;
CRESCENT CASSETTES EMI LOUDSPEAKER 450

Please xmlu\](_ op Poo&x P.oon

10W I3in 8in - two v2iin | BRIGHTNESS CONTROL | INTEGRATED CIRCUIT SOCKETS | each L.

Best  quulity LOW  NOISE | tweeters and cross- over. Al wired | Full control over 300 watts of A muust for the experi-
Cassettes, complete in stundard | und ready for wse. "This ever- |incandescent lighting. Thyristor menter interested in 2N3055 .
storage cuse.  Please note our | popular 430 in 3-8-15 ohm ip. light dimmer mounted on & stand- 1.Cx, 14 pl"pgov 8301'\! Popular power transistor now at
new low pricc, " R v 0 A . 20p each  pien I p
T e e £3-25 pius 35y v & P ench. R ey e Pleast include sp b |ourlow price = S0P each.
o D SRR ’hy“ 4 A P. per 3 sockets. Please include p P. & P.
Coo s PRINTED CIRCUIT KIT e =
C120  48p B f amount of light vou "CRESCENT” D.J. PARTY AMPLIFIER *'P100"
) Ev ery(lnng( for ;:xq«lqcmg your o off require at any time. A completely new style 100W Amplifier
Please include 5p P. & k. own TPrinted — Circuits. — £1.40, Our Price £2.75 especially designed for the D.J. who expects hls

plus 10p P. & P.

plus 8pl’. & P. each equmment to look and sound really good, and

1B40K05 NK2 CALIBRATED KNOB e —————— shll lqeep a moderate price:
Bridge Rectifier (Texas) 0-10 calibrated plasticknob | ¢ & TRI-YOLT BATTERY = 0-30,000Hz response.
Plastic encapsulated e awith metal insert and skirt, ®»  ELIMINATOR L All loudspeaker systems suitable.

at 4. Approx. size 13in  13in ¥iving size 35101, Skirt Enables vou to work Full output into 4 ohim.

M M dia. 36mm. Our plke 20 your Transistor | All suicon \rausistor_s. F.E.T. at front end. Real value at
iin. Our Price 80p each. each plus 2p I, & B Radiv, Amblifier or [plus £1 P. & P. and insurance. £42
Cassette, ete., from
ADD LUXURY TO YOUR CAR theu.c hmmslhroughlhlucalnpuct PSYCHEDELIC LIGHT CONTROL UNIT

TTH oap | Eliminator. Just by moving a Three Chanpel: Basa )1i<ldle~’l“rgb]e.
i 3
&R A:JAOI"I‘OR DRIVEN ‘@M@:}f‘@ plug you can seletl the voltage you ) Each chanpel has its own sensitivity

require. 6. 7) or 9 volt, This| control. Just connect the input of this

8pec.: $ Bection = el ~] unit to the loudspeaker terminals of an
Extended Lﬂlg}h 100em BARGAIN S.C.R. ;::‘e;:)f‘p;)llliuil?i‘::m"" “Ar:ls'f}:r)m?ﬁl‘;;: amplifier, and conuect three 250V up to
Length under Fender 40cin Tested Thyristor by this one unil. Approx. size 500W lamps to the output terminpals
Cable Length 120em 100V, 3amp : 23in - 2fin 3“1] (I)}“ * Rrice of the unit, and you produce a fascinating
SBupplied complete with Fixing 46p each. P £2.75 I'I“S J0p P, & P Name / sound- hgm display. (Al guaranteed)
gr?::(;:;‘?tl' :. £5.50 7. }ll\xs ’o]w 5 for £2. model  suitably wired for the £18-50 plus3sp . & 1.
o Hig J ap P& P Philips Cussette £3 plus 10p 1. & P. V1f you require more information please send 8.4 E.
VALVES SAME DAY SERVICE
I v .‘ 91! N o w il 1 9 5 NEW! TESTED!  GUARANTEED!
s e — Em = — — I SETS /B 185, T4 354 5V3 DAF9L, DF9L, DL92, DLOS.
i Net of 4 for £1-02. DAF96, DF%6, DK986, DL“O 4 for £1-48.
g b S 1RkS 28 | 30C 15 <58 EAB(CS80 -32 EM80 -38 PCL83 .57 UAF42 .50
TWO YEARS' GUARANTEE ALL MODELS lS.’;) 2 30(”_; 38| EAFic. .50] I 38 PCLRY 34| UBCSI .52
IT, -18 | 30C18 -8l KB4) -40 <32/ PCLBS  -38) UBF80 .34
405/625: 19" £2595; 23" £3595 26 30K5 -84 EBoi 10 -3 PCL86 -38 UBF8Y .32
- ’ BOFLL .81 EBC33 - | -33 PCLRE .85 {((“334 g%
30FL12 .68 LBC4L - 2 q o -
FREE CATALOGUE 30FLI4 68| EBCI0 -2 | UCF80 32
S0L1 29| ERFBO .32 UCH42 .58
DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS e R & teust s
30L17 5 I b veLs: -3
COLOUR TV 19" £145 OR 25" £185 0L, o0 EED 4
LIMITED SUPPLY. REGRET PERSONAL CALLERS ONLY gg:;i”l g: :t{s? '.270
30PL13 31| UL44 £1-00
TV TUBES REBUILT COMPONENTS 50P114 .26 CLR1 .30
GUARANTEED 2 YEARS sothcH oo o e
MUST BE CLEARED ;-}'\/\'JT gg :'z{! ;g
ATH E 85 -
Transistor Radio Cases: 15p 807 40 VP4B .77
each. Size 94"« 61" - 34" Post |5p. #0063 38 WiT -43
AC/VPe -30 3T 22
Speakers: 35p. 2;° 8Q. Brand B340 -gl ir‘.n""o"
new. Post I5p. Bi29 35 w7 17
- ‘S 38 aC127 .18
Precision Tape Motors: £195 L.Cy!
200/250V. Famous German manu- (l‘)i‘;,l"l gg tl‘l?lli‘? gz
facturer. Post 20p. DA Fay 58| ‘M“]l;; 20
“£3-95: 17" . . . Transistor Gang Condensers: DF33 -30 AFL1T .20
LS 1T A 197Es 95 21 k2 | A O e Mot Tree. DFil 2 ARl g
b 3 o 23 .
Exchange Bowls carr. 55p. Modern Gang Condensers: 30p. DHTT -30| AF127 .17
AM/FM or AM only 20p. Post I_Op. DK 3 .85 0C?6 .25
RECORD PLAYER CABINETS | Transistors 15p. cach. Post free. DRl 25| [RGESY O
€375, Designed for the modern | ACI26, ACI28, AFll4, AFI17 Lo i : b 34
3 : J 9 . . 2 .
autochanger. Size 17" x 15" x7} OC45.'0C7I, OC8I, OCBID. DL 55| PCF800 .5 oci2 .18
p.p. 55p. Valve ELLBO 50p. Only stock in DLY2 -45| PCF801 0C7s -12
the country. DL94 -54| PCF802 - 0Cst 12
PRESS BUTTON . 25p each. Post D/SW 20P4 <82 | DLOH 23| PCF805 - 0C81D .12
SWITCHING UNITS 500 56 En DSW 500 UL N 23L6GT 18 | DY84 -28| PCFE06 - 66| 0C82 .12
4 Banks 25p, 6 Banks 35p. OIS 1 180 Ko sl 20U4GT-57 | DVET 24| ELO; 33| PCFE0S 68| U -80) 0C82D .12
p.p. 5p. 500/500 KQ S SW 500/1 meg. 30C1 -28 | DY802 33| EL500 .82 PCL82 .32/ U \HCRO -32/ oCc170 .23
READERS RADIO
DUKE & €CO. (LONDON) LTD. 85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441
62‘/3 ROMFORD ROAD, MANOR PARK, E.12 Phone 01-478 6001-2-3 Poat/Packing un 1 valve 6p, on 2 ur more vaives 3p per valve extra.
Any parcel insured against damage in transit 3p extra.
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A selection of readers'
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.

suggested circults, It should be

EADERS may be interested in a modification 1
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.

lemp
drivers

CLOCK |
see Dec.art|

S2

Fig. 1. Circuit diagram for the modified i.c. digital dice. The

truth table is shown on the right

The circuit design shown in Fig. | uses only four
packages and requires no decoder. The counter was
built from two dual JK flip-flops (SN7473). The
gate Gl 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
iegend “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.

S| DISPLAY | COUNTER
0
LP LP P
STATE | ouTPuT ®4 ®z ®L5
LPiLP2LP4 ]| C B A
1110 0 001 Diagram showing
210t O 0t0 ®LP‘ : relative positions
3|11t 0011 of lamps
4(00 1 100
p LP p
AREIIIE ¢ v &

Fig. 2. Suggested layout for the
indicator lamps

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.

\

January 1965

Yarmouth, Norfolk.
June 1971

April, May 1971
worth, Stroud, Glos.

(BACK NUMBERS WANTED

Mr. T. Webster, 41, George Street, Great

Mr. T. F. Gillies, 247, Brownlow Drive,
Rise Park, Bestwood, Nottingham.

Mr. R. Barrett, The Midland Bank, Nails-

November, December 1967
Mr. C. J. Gummer, 31 Palace Road, Tulse
Hill, London, SW2 3EA,

We regret that back numbers of Practicali Electronics can "01
longer be supplied. We will try to publish announcements of
readers’ requirements (without a guaranteed date) free of charge.

December 1971
Mr. C. E. H. Morgan, 53, Midland Road,
Bramhall, Cheshire.

January to April 1970 and January
1971

Mr. M. Paimer, 9, Trenance Gardens,
Greetland, Halifax, Yorks.

November 1964, July 1965, October
1968, August 1970
Mr. D. Carter, 12, Martins Lane, Bracknell,

Berks. J
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BATENTSERRY

ELECTRICAL DAMP COURSE

A CERTAIN degree of mystery
surrounds the electrode
methods for providing a damp-
proot course in buildings prone to
rising damp. A new British patent
originating from Rumania (BP
1248 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
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BP 1248 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 086 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 shouid
refer to the patent specification.

LOUDSPEAKER DESIGN

_HE diaphragm of a loud-
speaker, outlined in a new
patent (BP 1250640) 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.

0oo

The flat portion gives reduced
flexural rigidity and this in furn
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 dramaticaily.

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.q. 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
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Would YOU pay
50 pence for a
components
catalogue?

You'll be glad you did
when you get THIS 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 iliustrated. 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.
—y aSEam - -— - -_— - - -_— - e -— -— ‘
Please wrile your Name and Address in biock capitals I
NAME.

ADDRESS

I HOME RADIO (Components) LTD., Dept. PE.

L 234-240 London Road, Mitcham, Surrey CR4 3HD 01'648 8422

|
|
[
|
]
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PRACTICAL

ELECTRONICS
Specify

CONTIL

MOD-2

CASES

PRACTICAL ELECTRONICS specify CONTIL MOD-2 CASES for housing the
P.E. GEMINI STEREQ TUNER, P.E. GEMINI AMPLIFIER, P.E. AURORA LIGHT
DISPLAY SYSTEM, P.E. DIGITAL CLOCK. Aiso available ready punched for
Sinclair Project 60, with or without active filter unit. Full kit of hardware
isalso available, including capacitors, for use with Z30 or Z50 at £3-68

PVC COATED X Y Z lofip &p X Y Z loHp&p
MATERIALS. PVC's — e
A 45 365220180 N 45 713340 28p
easy to clean surface is B 45 76525028p o 4510 I; ;.40 73-59
; C 451065305280 P 9 31334028
S50 RCEENG, D 9 365305280 Q 9 71344035
PYC/ALUMINIUM FOR E 9 722 340 %gp ? '93 Ig :gi:g %59
9 1065400 28p 5p
FRONT AND BACK G 13 36534028p T 13 71354@35p
H 13 76540028p U I3 1013 66G 45p
NES, RAESuEEL I 13 1065440350 V18 3 1354635
FOR SIDES, TOP AND ) 18 36540028p w8 7 |§6-w 45p
18 763540 35p 18 10 13 8-00 45p
BOTTOM. LOW L I8 1065660450 G Woodgrain 4-0C 28p
COST. M 45 313 2-50 28p Sizes in inches

ATRON READOUT TUBES

As mentioned in the PRACTICAL ELECTRONICS
article entitled ALPHA NUMERIC DISPLAYS

. 5V 23mA per segment AC or DC

Large, bright 12mm high display

Compatible with I.C. decoder driver 7447

Rugged construction, sub-miniature size, corhpact design

Long tife expectancy (100,000 hour accelerated life test)

Any desired colour with filters red, green, blue, daylight,
neutral

. Visibility curve ideally suited to the human eye

. Bright daylight viewing from any angle up to 140

. Atron P.C. boards including I.C."’s available

VBN bW~

7447 5 €1:50
90 |
7475 § 7 £1:00

10 off 100 off  1G00 off
d 165 I .40
OA-133ID Decimal 1-80 [} .
DA-133S +, —, I. 1-65 [B-13 1.45 1-30
4 for £6-:00 CWO including Filter Samples 4 DA-133 or 2
DA';IJJ. IDA-133D | DA-133S. Filter Sections 5in < 2in—5p
eac
Postage and Packing any quantity 5p

LR WET HYDE

Minimum order £I
DEVELOPMENTS LTD.,, RYEFIELD CRESCENT
NORTHWOOD, MIDDX. HA6 INN
Telephone: Northwood 24941/26732 Telex 923231 WEST HYDE NTHWOD

WEST HYDE
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FIRST GRADE W’
FERRANTI

HENRY'S

BRANDED
LT.T.

LOw
COST

ANDED FAIRCHIL

GERMANIUM snd SILICON TRANSISTORS, DIODES, RECTIFIERS,
TRIACS, FETS, ZENERS, BRIDGES and

MULLARD - NEWMARKET - PHILIPS - R.C.A.

INTEGRATED GIRGUITS

BRAND NEW FULL SPECIFICATION TTLI4 SERIES
BR ND TEXAS

, LT.T.

INTEGRATED CIRCUITS

TEXAS

QUANTITY
OFFERS !
FROM STOCK

AF117 Muliard 20p

’ FOR

HENRY'S LOW COST
BY ATES ' EMIHUS - FAIRCHILD

A SELECTION FROM OUR LIST
AAY30 10p| BD115 759 OCI6  BOp| 2N1303 18p
AAY42 15p| BD123 85p | OC20 65 | 2N 1304 22p
AAZ13 10p| BD124 80p |OC22  60p | 9N 305 g9p
AAZ13 10p| BDi3l 78p|0C23  60p
AAZ17 10p|BD132 80p | 0C24  eop | ZN1306 25p
AC107 85p|BDYN 0025 40p| 2N1307 28p
AC126  80p 41-50 [ 0C26  28p | 2N 1308 28p
AC127 285p| BDY17 OC28  80p| 2N1300 28y
ACI27Z 80p 150 [OC:9  80p| 2N1613 20p
AC128 20p | BDY38 689 | 035  50p | 2N2147 78p
AC176 20p| BDY60 0C38  80p | 2N21680 60p
ACI187 25p 81:00 | OC4z  40p | 2N2217 £8p
AC188  25p 0C43  80p | 2N2218 20p
ACY17 30p|BF115 28p|OCas  18p|2N22184
ACYIS 25p| BFlo4 80p|0Ces 1ty 5o
ACY19 25z BFIS8 18p |0C70  1fp|2N2219 2op
ACY20 20p|BFiso 88p|0CT1  1mp| 2N2219a
ACY2l 20p|BFis0 88p|0C72  90p 259
ACY32 10p|BF194 18p|0C75  ssp| 2n2220 wsp
ACY30 86p|BFI05 18p | OC76  $8p| 2N2221 20p
ACY40 20p| Brios 18p|0C77  40p | 2N2221a
ACY41 15p | BFie7 18p|ocs1  sop 25p
ACYs4 26p[BFX13 26p | OC8I1D 20p | 2N2202 gop
AD140 BFX29 28p|0C81Z 40p | 2N2222A
ADI49 60p | BFX30 269 |0OC83  25p 259
AD181 35p| BFX84 25p | OCS4  26p| 2N2369 16p
AD162 85p| Brxss 30p|0Cias £8p 3694
AFll4 25p| BFX86 25p | OCl40 40p 16p
AF115  28p| BFX87 25p|OC141 60p | 2N2646 40p
AF118 25p| BFX88 20p ] 0C170 25p| 2N2004 20p
AFI17 20p| BFY18 28p]0C171 80p | 2N2804A
AF118 BFY30 20p|0C200 40p 25p
AF12¢ 26p | BFYs1 20p ] 0C201 78p | 282005 25p
AF125 20p | BFYs52 0C202  80p | 2N29054
AF126 20p | BFYA3 15p | 0C206 98p 25p
AF127 BFY90 65p | OCP71 97p|2N2006 20p
AF138  30p | RBX20 159 [ ORP12 80p | 2N2906A
AF180 50p | BEX21 40p
AF181 46p | B8Y27 16p
AFI5 80y | BATASA 12p
AF184 40p| BRY95 18p
AF239 40p| BU105 £2-25
ABY24 2ap| BY100 16p
A8Y27 30p|BY128 12p 31
A8Y28 25p | BY124 16p | TIP33A 2N3053 20p
ABY20 80p| BY182 00p 2N3054 50p
ABZ2  86p | RYZ10 B8p | TIP344 2N3035 76p
BA100 16p| BYZ11 80p 1-80 | 2N3525
BA102 30p| BYZ12 30p | TI843  40p 2100
BAL10 ®6p) BYZ13 25p | TI850 18p|2N3614 88p
BAlls  7p BZY7821-00 | TIBS1 10p | 23702 10p
BAX13 8p|GET102 88p :
HAX16 7p| GET103 28p
BAY31 7p| GETI1I1) 45p
BAY38 18p| GET113 26p
BC107 10p} GETI14 20p
BC10R 10p | GETI15 50p
BC108 10p| GETI16 88p
RC109C 12p | GETRAO 45p
BC113  10p | GETRA2 80p | ZTX 107 15p
BCl14  20p | GEX66 ZTX108 12p | 2N3716
BClI5 20p 21-50 { ZTX 100 16p
BCLI6  20p | GM378A 85p | ZTX300 L2p | 2N3771
BCL16A 25p | MATI01 26p | ZTX 301 15p
BC117 20p| MATI21 26p [ ZT X302 20p | 2N3772
BCI18  20p | MC724P 80p | ZTX 303 20p
BC119  80p | MJ420 80p | ZTX 304 28p | 2N3773
BC134 20p | MJ421 80p | ZT X500 15p
BC135 L6p | MJ2801 ZTX501 18p | 2N3791
BC136  £0p 2110 | ZT X302
BC137  20p | MJ2001 ZTX503 17p
BC138  20p 21:50 | ZT X504 40p
BCl47 120 | MJE340 80p | ZT X531 26p
BCl48  10p{ MJE370 20p | INo1s  7p
BCl49 12p| MIE371 80p [1Nai6
BC153 20p | MJE320 76p PIN4148
BC154 20p | MaEs21 70p | 1844
BC167 15p | MJE2955 18021
BC189  12p 21-10 | 189u2
BC169C 15p | MIE3065 | 26301
BCI77 20p 75p | 2G302
BCI7A  20p | MPRA0S 26p | 2(:303
BC179  20p | MPSASE 20p | 2N404
BC182L 10p | MPBA70 18p | 2N696
BCI83L 10p { MP8U0S 50p | 2N6OT
BC184L 12p | MPBUSE 88p | 2N69R 40250
BC212L 12p ) NKT214 20p | oN706  10p | 40360 40p
BC213L 12p | NKT216 86p [ 2N706A 1gp| 40361  40p
BC214L 18p [ NKT40378p | uN70s  18p | 40362  s0p
BCY30 35p | NKT40485p | 2N930 20p| 40430 2100
BCY31 40p[OA5  £8p | 2Nos7  4op| 40543  esp
BCY32 60p|OA10  25p | 2N1131 25p | 40594 41-05
BCY33 30p| 047  10p]|2N1132 e5p{ 40505 2105
BCY34 86p| OA70  1op | 2N1302 18p 40636 £110
BCY38 45p | OA79  10p
BCY39 OASRt 8p i

£L-00] 0% 8p ;.ur" Nvaitabler

BCY40 B50p|OAS1  7p availabie—
BCY70 1bp|0A95  7p send for your
BCY71 QA200 7p free copy today!
BCY7z 18ploa202 10p

DEVICES MAY.BE MIXED TO QUALIFY FOR QUANTITY PRICING 03 X :;:
Ro. Description 11 25-99 100+ 350+ 500 + I1p
7400 Quadruple 2-Input NAND gatea 20 14p 14y 12y 1000 + 10p
7401 Quad 2-input open collector NAND glten 209 8p 14p )t
7402 Quad 2-input NOR gates 20y 16p 14p 18y
7403 Quad 2-mput open collector NAND gates 209 16p 149 1ty 2N2646 Motorola
7404 Hextuple inverters 20y 16p 14p 18p 40p
7406 Hex Inverters with open collector outpuu 20y 16p 14p 18p 25 + 38p
7410 Triple 3-iInput NAND gates . 209 lep 14p 18» 100 + 32p
7413 Dual 4-input Behmitt triggers 30p 25p 22 20y 500 + 28p
7420 Dual 4-input NAND gates 20p 16 14p 18y 1000 + 15p
7430 8ingle 8-Input NAND gaten »0p 16p 14p 1ty |
7440 Dual 4-input NAND bufler gatex 20y 18p 14p 18
7441 BCD-Declmal decoder/Nixle driver 78 0p 60y 85p | OCI70 Mullard 25w)
7442 BCD-:Decimal decoder (4-10-line) TTL O;P 76 ke ) 700 80p 58y 25 + 10p
7448 Excess 3-Decimal decoder TTL outputs 41-00 95p 90p 809 709 100 + I18p
7447 BCD-Declimal 7 seg. decoder/Indicator driver £1-75 £1-60 £1-45 £1-30 £1-15 500 + i5p
7448 BCD-Decimal 7 seg. decoderfdriver TTL O/P £1-75 £1.680 £1-45 £1-30  £1-15 1000 + 13p
7450 PExpand dusl 2-Input AND-OR-INVERT gates 20p 18p 16p 14p 1sp
7451 Dual2-wide 2-Input AND-OR-INVERT gaten  20p 18p 168p 14 18p
7453  Quad 2-input expand AND-OR-INVERT gaten  $0p 18p 16p 14p 12p J§ BYI27 Mullard I5p
7454  4-wide 2-Input AND-OR-INVERT gaten 20p 18p 16p 4 1% 25 + 12p
7460 Dual 4-input expanders 20p 18p 18p 14p ity 100 + I0p
7470 Ringle J-K fQip-flop {gated Inpuu-) 0p £7p 25p 22p 20y 500 + 9p
7472 Ringle J-K fllp flop (gated Innuln) 30p 27 25p 28 20p 1000 + 8p
i plipkagne s @ omom o
474 Dual D filp flop
747 Q\n«druplephlsuhle latch 45p 42p 40p 38p ?;?,; 0C€3S Mullard 50p
7476 Dual J-K flip-tlops with Preset and Clear 40p 37p 34p 31p 28p 25 + 45p
7480 Gated Full Adder 80p 75p 87p 58p 55p 100 + 40p
7481 18-bit read{write memory 2125 £1:15 £_l-10 £1-00 90p 500 + 35p
7482  2-bit binary Full Adder P 80p 70p 85p 80p 1000 + 30p
7483  4-bit binary Full Adder . . 591600 ggp gg: gg: ;({g
7484 16-bit RAN with gated write Inp\nu R P P
7488 Quadruple 2-Input Exclusive OR .,m- . 45p 4lp 38p 35p 33p W 2N2926 Green 10p
7490 BCD decade counter 75p 70p a5p 80p 56p 25 + 9
7491  R-bit shlft reglater £1-00 95 90y 80p 70 100 + 8p
7492 Divide twelve counter %9 7% a5p 60p 86p 500 + 6p
7493  4-bit binary counter . %p 709 5p [ ] 86p 1000 + 3p
74904 Dual entry 4-bit shift register g & ?I:: _']]g ::p :g:
7485  4-hit up-down shift register 4
7496 5-bit prnllel/nerhl infout shift mu.m £1-00  97p 85p 90p g3p § BCIOT Al Maroes
74100 8-bit bintable latch £2-50 £2-30 £2-00 £1-50 L]
74118 Hextuple Bet-Renet latchea £1-00 95p 90p 70p 25 + 8p
74121 Monostable multivibratora . R 60p 55p 50p 4l1p 100 + Tp
74141 BUD-Decimal decoder/Nixie driver .. $1-00 9bp 90p 70y 500 + 6p
74145 BCD-Decimal decoder (1- 4-line) TTL O/P . 8150 81-40  81.30 10 4100 1000 + Sp
74150 16-bit data selector/multiplexer . . :411“{‘5) 2935'20 5920-95 8dp .‘;20:5
76161 8-bil data selector/multiplexer . ] p 7
74153 Dual 4-line to 1-line data selector mu]llpluer £1.35 £127 £1.20 £1.15  £1.1o [f 2M3055 Filfch;'g
74154 16-blt decoder/demuitiplexer .. £2-00 £1.75 £1-55 £1-30 £1-05 P
78185 Dual 2-line to 4-line decoderfdemultiplexer .. £1-55  £1-47  £1-35  £1.10  £1-05 25 + 65p
74168 Dual 2-line to 4-line decoler/demuitiplexer .. £1-55  £1-47  £1-35 £1.10  £1.05 100 + 30p
74180 8ync decade up-down counter, 1-line mode £1-96  £1-85 £1-75  £1.60  £1.50 500 + 40p
74181 8ync 4-bit up-down counter. 1-llne mode .. £1-95  £1.85  £1.75 £1.60  £1.50 1000 + 1%p
74192 8ync decade up-Jown counter, 2-line mode .. ig-gg ggg si-gg ﬁ-gg ﬁ.gg
74198 8ync 4-bit up-down counter, 2-1ine mode - . 4 d .
74198 Asynchronous presettable decade counter 80 8140 30 #8110 ‘00 | BYZI3Mullard25p
74197 Aaynchronous presettable 4-bit binary counter 81-50 81-40 41.30 $1-10 5100 25 + 20p
Texas 1.C. Haibook. Complete information’ou 100 types. 40p. PFost 10p. 100 + 17p
Complete dala on the abore in bosklet 20 p(uu Ref. 29, issue 2 at 15p post paid. 500 + 15p
Integrated circuit sockets 14 pin D.I. ; 16 pin U 1.1.. 30p. 1000 + 12p
INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 10p
CIRCUITS CIRCUIT 8 Watt Amplifier
MFC4000P 55p W SL40OID /‘/§> Stud with scosssories I&S) t ;:
MFC4010P 0:8 Complete with 8-page _ P.1. Current 1-11 500 + 6p
e 22 booklet, circaits & Type volts 1000 + Sp
PA246 21-50 B and dats /\«o BC35A 100 3 amps 80p
TADI00 £1-50 £l 50 L BU3SB 200 3 amps 85p
R an 8C35D 400 3amps 90p | OC28 Mullard 60p
MC72 s 5
702C (TO5) 75p ZENER DIODES BOAD AR 0 Sar pelg 0w Tool 4302
709C (TO5) 45p 1- 25 100 560 1000 § SC40B 200 6 amps £108 $00 + 43
709C (D.LL.) 45p 24 + + o+ BC40D 400 6 amps £1-00 1800 1 ‘O:
723C(TO5) 81-00 40(:;/.“ BCASA 100 10 amps $1 08
741C(TO5) 80p S45B 200 10 a 18
MC1303P 3 RS R e B e L w3819 Texas 350
MC1304P p watt
8L403D 2150 ZL rerien  25p £3p 20p 179 16p BCB0A 100 15 amps £1°35 loo 4‘ 15
741C(DIL) 76p 3 watt B8C30B 200 15 amps £1-45 500 + 109
914(TO5) m 10a'l‘zl nerien ‘30p 273 B5p 82p 20p BC50D 400 15 amps 8178 1000 + 17p
923(TO5) watt BCAOE 3500 6 amps 81
TOSBHIBA 28 series +40p 37p 35p 30p 83p BC{?!E 500 10 ‘mp :1: BCI08 and 9
20 watt amp.  #4-47 Alltypesare 59, Wire Ended + these P A
TOSHIBA Btud. In voltages 3-3-100 volt In ali [j BCSOE 500 15 amps #1-88 1l Makes 10p
Pre amp 8150 f standard values. *3-3-33 volt. DIAC 8D2 259 '&-'; I ;:
SILICON RECTIFIERS BRIDGE RECTIFIERS o % 2
1 AMP MINIATURE PLAI‘I’!C WIRE ENDED § Miniature Potted 8ilicon §° x }° x | P
Type P.LV. 1-49 100 + 520+1000+ Iv(,\u-
IN4001 50 6p bp 4tp 1] Type P.LV.rent 1-12 Type P.I.V.rent 1-11
IN40O2 100 7p  6p B8y 4} 1002 100 2a 85p 4004 400 4a 78y ADI6I ADI‘Z;?:
INGOO3 200 S8p 7p 6p 2002 200 2a 85p 6004 600 4a  80p 25 + 320
IN4OD4 400 8p Yp Bp 4002 400 2a ?Bp 1008 100 6s  70p 100 + 18p
1N4005 600 10p o 9 6002 800 2a 2008 200 6 78p 500 + 25p
IN4006 800 12p 10p Op 1004 100 4a 68p 4008 400 6a 8100 1000 + 120
1N4007 1000 15p 12p 10p 2004 200 4a 70p 6006 600 6s $1-10

OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new lypes arriving daily
ADDITIONAL DISCOUNTS —10% 12+ : 15% 25+ :

HENRY’

SEMI-CONDUCTOR DEPARTMENT
303 EDGWARE RD .. LONDON. W2, TEL: 01-723 1008/9

RADIO LTD. CALLERS 356 EDGWARE ROAD w2.

209% 100+ — DELIVERY IS

NEW LIST - NEW PRICES | DISCOUNTS

1971 TRANSISTOR
LIST 1500 -

SEND FOR YOUR FREL
COPY TODAY

189, 25 . .'

0% 12 Y ANY ON

TYPE

20%1

FROM STOCK

Wa respectiully ask
€ | customers 1o include
& mwumum £1.00 per

order 1t helpstoplanahear
POSTAGE 7: ALLORDERSJ & saves postage as well,
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Reallolic

A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stampec.i address_ed envelo_pe. 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—I 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 Maingz,
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, 1 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 1 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 1 would like to
mention is the suggested use of
fibre optics for the monitoring of
vehicle lights. 1 wholeheartedly
agree with him on this subject and
believe that this positive signal
indication is highly desirable for
vehicles. 1 personally have had a
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vehicle zquipped 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 [ 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 |
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.

| 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 1 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 vel needed

Sir,—I have just read Mr W. G.
Jones’ letter regarding the standard
of writing in PracTicAL ELEcC-
TRONICS. His general comments are,
in my opinion, quite correct even
though 1 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 1 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 1 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 1 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. 1 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 1 am sure
you will find an ever increasing
interest and increase in readership.

H. D. Briggs,
Telford, Salop.

Baby alarm

Sir,—1 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.

1 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
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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—1 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 hs 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
cartain 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 1 have not investi-
gated with Gerry's set-up is that the
equipment actually handles Beta
waves from the front of the head
(18-25Hz) 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.

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, 1 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, | noticed Mr D.
Nunn’s letter on ferret tracking.
The Heath Co. Model GD-48
metal locator would be an cxcellent
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 1 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. 1 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)
10«H 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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10 TRANSISTORS.

Built-in ferrite rod aerial for MW/LW.

transistors plus 3 diodes. 8” x 2!” speaker.
with eilver blocking. Bize 9in x 7in X din,

with parts).

Retractable, chrome plated telescopic aerial, for
peak short wave and VHF listening. Push-pull output using 600mW transistors. Car
Aerial and tape record sockets. Switchcd earpiece socket complete with earpiece. 10
Air apaced ganged tuning condenser with
VHF section. Volumejonfoff, wave change and tone controls.

Easy to follow instructions and diagrams. Parts price list and easy build plans 30p (FREE

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT

9 TUNABLE WAVEBANDS, MW1, MW2, LW, SW1, SW2, 8W3,
TRAWLER BAND, VHF AND LOCAL STATIONS AND AIRCRAFT BAND.

CosTS

Attractive case in black

TOTAL BUILDING

£8:50

P.P. & INS, 50p
(OYERSEAS P. & P. £1)

2 = S = R % B W Y

ROAMER
EIGHT
Mk. |

NOW WITH |
VARIABLE |
TONE

CONTROL

SW2,8W3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output using
600mW transistors. Car aerial and tape record suckets.
Belectivity switch. Switched earpiece socket coniplete
with earpiece. 8 transistora plns 3 diodes. 87 21~
Apeaker. Air spaced ganged tuning condenser.
Volume/on/off, tuning, wave change and tone controls.
Attractive case in rich chestnut shade with gohd
blocking. Size Yin X 7in X 4in approx. Easy to follow
instructions and diagrams. Parts price list ani easy
build plans 25p (FREE with parts).

P.P. & INS. 4ip
TOTAL £6 9 (OVERSEAS
BUILDING COSTS R rae)

7 TUNABLE WAVEBANDS: MW1, MW?, LW, SW1,

<

TUNABLE
WAVEBANDS:

BAND. Extra
medium waveband provides easier tuning of Radio
Luxembourg, ete. Built-in ferrite rod aerial for MW
and LW. Retractable 4 asection 24in chrome plated
telescopic aerial for 8W. Socket for car aerial. Power-
fut push-puil output. 7 transistors aml 2 <iodes,
inclmling  micro-ailoy R.F.
apeaker. Air  spaced ganged tuning condenaser.
Volumiefonfoff, tuning and wave change controls.
Attractive case with carrying handle. Size 9in X 7in x
4in approx. Easy to follow instructions and diagraus.
Parts price list and easy build plans 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening, 30p extra.

P.P.&INS. 41p
e coms £5-98 b
BUILDING COSTS P. &P £1)

transistora. 8” x 24" '

el
:
!
i
fl

=
>
=
= |

SIX

WAVEBANDS:

w

BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Hensitive ferrite
rod aerial and telescopic aerial for short waves. 3in
speaker. 8 stages i transistors aml 2 diodes including
micro-alioy R.F. transietors, ete. Attractive black
case with red grille, dial and black knobs with
polisherd metal inserts. Size 9in x 3lin X 2Jin approx.
Easy build plans and parts price list 15p (FREE with
parts). Earpiece with plug an:d switched socket for
private listening 30p extra,

P. P. & INS, 26p
TOTAL £3 98

(OVERSEAS
BUILDING COSTS P. & P. £1)

TRWRT S

POCKET
FIVE

EXTENDED

MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 atages—J transistors and 2 diodes.
supersensitive ferrite rod aerial, fine tone moving coil
speaker. Attractive black and goid case. 8ize 5}inx
1}in x 3jin. Easv build plans and parta price list
10p (FREE with parts). Earpiece with plug and
awitched socket for private listening 30p extra.

P.P.&INS.21p
TOTAL £223 (OVERSEAS
BUILDING COSTS P. & P. 63p)

TRANSONA
FIVE

5 TRANSISTORS
AND 2 DIODES

3TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage-—3 tranaistors and 2 diodes, ferrite

rod aerial, tuning condenser, velume contro!, fine tone
moving coil speaker. Attractive case with red
apeaker grille. Bize 6}in x 4}in X 1iIln. Easy build

plans and parts price list 10p (FREE with parts).

Earpiece with plug and switched socket for private

listening 30p extra.

BUILBING COSTS £2'S r‘.’&:sg‘ss. .
P. & P. 63p)

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

6 TUNABLE

TRAWLER

BAND, Bensitive ferrite rod aerial for MW and LW.
Telescopic aerjal for short waves. 3in speaker. B
improved type transistora plus 3 diodes. Attractive
case in black with red grille, dial and black knobs with
pelished metal inserts. Slze 9in x 5iin X 2}in approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parta price list and easy build plans 25p
(FREE with parta), Earpiece with plug and awitched
socket for private listenlng 30p extra.

P.P. &INS.3)
TOTAL £4-48 (OVERSEAS ~ ©
BUILDING COSTS P.&P. €1)

Clipa:

Ideal

NEW! “EDU-KIT”

BUILD RADIOS, AMPLIFIERS, ETC., FROM
EABY STAGE DIAGRAMS, FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2
Slider Bwitches: 47

tora:  Capacitol
Knobs.

'y ’/ Units once constructed are de-
) tachable from Master Unit, enabling
them to be stored for future use.
for  Schools,

Authorlties and all those interested in
radio construction.

INCLUDING
CASE AND PLANS

‘21" Bpeaker : Terminal 8trip: | enclose £
Ferrite Rod Aerial: 3 Plugs and Sockets: Battery
4 Tag Boards Balanced Armature Unit:
10 Transistors: 4 Diodes: Resis- ROAMER TEN

Three tin

POCKET FIVE

P.P.&INS. 3lp

|
Educational i
|
!
|

(OVERSEAS P. & P. £1) Name
FULL Y Callers side entrance Barratts Shoe Shop Address
AFTER SALES
SERVICE Y Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday

L
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61 HIGH STREET, BEDFORD.

ROAMER EIGHT
TRANSONA FIVE [

Parts price list and plans for

EXCHANGE LTD

Tel. 0234 52367

please send items marked

[1  ROAMER SEVEN [
[0  TRANSEIGHT [
ROAMERSIX [ |
0 EDU-KIT 0

|
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The largest selection

NEW LOW PRICE TESTED S.C.R.’s

PIV

lp 4p
0

g
cooo0e
BHLRRY

1& 3A TA
TO-5 TO-68 TO-66

104

D 2p
0-05
006

-3

=]

5]
Pooo0oc
BRLEE

TRIACS
VBOM 24 64 10A
TO-1 TO-66 10-88
£ 2p £p
100 050 063 1.00
200 070 0-80 125
400 090 1.00 1-80

DIACS
L 8E

BRIOO D82

WITH

37p each

UNIJUNCTION
UT48. Eqvt. 2N264G,
Eqvt. TI843. BEN3000
27p each, 25-99 25p
100 UP 20p.

NPN SILICON PLANAR
BC107/108, 10p each;
50-99, 9p; 100 wup,
8p each; 1,000 off,
7 each. Tully tested
and coded TO-18 case.

FREE

One 50p Pak of your
own choice free with
orders vaiued £4 or over,

BPECIAL OTFFER
2N29 . 10 for
20,000

80p. 25
TO ‘CLLAR.

CADMIUM CELLS

ORP12 43p
ORP60, ORPE] 40p cach

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO-18

TO  2N708/8,
B§Y27/28/85A. Allusable
devices no open or short
circults. ALBO AVAIL-
ABLE in PNI 8im. to
2N2906, BCY70. When
ordering please state
preference NPN or PNP.

P
0-50

20 For
90 TFor 100
100 For 1.76
300 For 750
1600 For 13-00

PHOTO TRANS.

OCP71 Type. 48p

8IL. G.P. DIODES £p
300mwW 30 .

40PIV (Min.) 100 . 1 50
Bub-Min. 500 .. 5-00
Full Tested 1,000 .. 9:00

Ideal far Organ Builders.

D13D1 8ilicon Unilateral
switch 50p each.

A Bllicon Planar, mono-

lithic integrated circuit

having thyristor elec-

trlcal characteristics, but

with an anode gate and a

bullt-in "Zener” diode
between gate and
cathode. Fuli dats and

application circuits avaiis
able on request.

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33V.  400mV (DO-7
Case) 13p ea. 14W (Top-
Hat) 18p ca. 10W (80-10
Stud) 25p ea.  All fully
tested 57 lol, and
marked. Siate voltage
required.

10amp POTTED BRIDGE
RECTIFIERS on heat
90p cach.

alpk. 100 PIV.

JuMBO
COMPONENT
PAKS

MIXED
ELECTRONIC
COMPONENTS
Exceptionally
good value
Resistors, capacitors,
pots, electroiytics and
coils plus many other
useful ftems. Approxi-
mately 38lbs in weight.
Price incl. I & P,
£21-50 only
Plus yowr ratisfaction or
nioney back guaranice.

BRAND NEW TEXAS
GERM. TRANSISTORS
goded and Guaranteed

ak No. LEQVT

Tl 8 2G371B OC7]
T2 8 DI374 OC75
T3 8 D1I216¢ OC81D
T4 8 2G38IT OC81
Ti £ 2G382T 0C82
T6 8 2G344B 0C44
T7 8 2G345B 0C45
T8 8 2G378 OC7T
T9 8 2G3997 2N1302
T10 8 2G417 ATNI7

All 60p cach pak

2N2060 NPN SIL, DUAL

TRANS. CODE D1699
TEXAS. OQur price 25p
each,

120 VCB NIXIE DRIVER
TRANBISTOR. Sim.
B8X21 & C407, 2N1893
FULLY TESTED AND
CODED XNDI120. 1-24
17p each. TO.3 N.P.N.
25 up 15p cach.

e

8il. trans. suitable for
P.E. Organ. Metal TO-18
Eqvt. ZTX300 5p each.
Any Qty.

KING OF THE PAKS Unequalled Value and Quality
NEW BI-PAK UNTESTED

SUPER PAKS

SEMICONDUCTORS

Batisfaction GUARANTEED in Every Pak, or money back.
Pak No.

U1l
v
T3
U4
Us

Uls
T16
u17
U1
19
20
T2l
23
T2
U2
U26
U2e
U3l
32
V33
034
U35
136
a7
Uss
U39
Us0
rval
C42
43

Ty

45

. trans. pl.uhc TO bl TlCl].:I] 16

120 Glass sub-niin. general purpose germaninm diodes . .
60 Mixed germianium transistors AF/RF ... .. ... ... ..
70 Germanium gold banded diodes sim. OAL, OA4T
40 Germanium transistors like 0C81, AC128

60 200mA sub-min. 8il. diodes

30 Silicon planar transistors NPN sim. BSY85A, 2N706 .. ..

16 8ilicon rectifiers Top-Hat 750mA up to 1,000V
50 8il. planar diodes 250mA, OA/200/202.
20 Mixed volte 1 watt Zener diodes
45 PNP silicon planar translstors TO-0 sin. 2N1132
30 PNP-NPN sil. transistors OC200 & 28104
150 Mixed silicon and germanium diodes . . ..
25 NPN 8ilicon planar transistors TO-5 sim. 2N6Y7
10 3-Amp silicon rectifiers atud type vp to 1000 Piv
30 Germaniutn PNP AF transistors TO-5 like ACY 17

8 6-Amp silicon rectifiers BYZ13 type up to 600 PIV ..

25 Silicon NPN tranalstors like BC108
1215

Amp silicon rectifiers Top-Hat up to 1,000 PIV .

30 AF. gernmmum alloy transistors 2G300 series & OC71 ...

30 Madt’s like MAT neries PNP transistors ... .. ... .
20 Germanium I-Amp rectifiers GIM up to 300 PIV
25 3700Mcls NPN silicon transistors 2N 708, BSY27

30 Fast switching sﬂon diodes like IN®14 miicro-min .

10 1-Amp BCR's TO-5 can up to 600 PIV CR81/25-600 . ...

20 8il. Planar NPX trans. low noise amp 2N3707 ...
25 Zener diodea 400inW D07 case Inixed volts, 3-18
15 Plastle case 1 amp silicon reetitiers IN4000 series .
30 8il. PNP alloy trans. TO-5 BCY26, 28302/4
25 8il. planar trana. PN¥ TO-18 2N2906
25 8il. planar NPN trans. TO-3 BFY30/51/52 .. ...
30 8il. alloy trans. 80-2 PNP, 0C200 28322 |
20 Fast awitching sil. trans. NPN, 400Mc/s 2N3011
30 RV germi. PNP trans. 2N1303/5 TO-5
10 Dual trane. 6 lead TO-5 2N2060
25 RF germ. trans. TO-1 OC45 NKT72 ..
10V HF germ. PNP trans. TO-1 NKT667 AF117.
Bil. trans. plastic TO-18 A.F. BCI13/114
20 8

7 3ANCR'S TO-66up to 600 Piv. . .................

Pak

£p

0-50
0-50 | Q5
0-50
0-80

NEW QUALITY TESTED PAKS

Description Price
i

20 Red spot trana. PNI> AF 0-80
16 White spot IL.F. trans. PNP . 0-80
+ OC77 type trans. 0-50

6 Matched trans. 0(.44 4.)18I BID 050

4 OC75 transistors . . 0-50

4 OC72 transistors . 0-80

4 ACI128 trans. PNP high gmn 0-50

4 AC126 trans. PNP 0:80

7 OC81 type trans. 050

7 0C71 type trans. .. ... ... ... .. .. 0-B0

2 AC127/128 comp. pairs PNP/NPN .. 0-50

3 AF116 type trans.

3 AF117 type trans.

3 0C171 H.F. type tiaus.

5 2926 sil. epoxy trans.

80 low noise germ. trans. .
NPN 1 8T141 & 2 NT140
Madt's 2 MAT 100 & 2 MAT 120 ..
Madt's 2 MAT 101 & 1 MAT 121 ..
0OC44 gerny. trans. AF.

3 AC127 NPN gern. trans,

5
3
3
33
3

2 20 NKT trans. A.F. R.F. code(i

10 OA202 sil. diodes sub-min..

8 0A81 diodes . ...

6 IN914 sil. diodes TIPIV TbmA

8 0A95 gerin. diodes sub-min. INGY .

2 10A S00PIV sil. rects. IS45) o

2 8il. power rects. BYZ13 .

4 Bil. trans. 2 X 2N694,
1 x 2NGOS . B

7 8il. switch trans. 2N706 NPN

6 8il. switch trans. 2N708 NPXN

3 PNP  ail.  trans. 2 x "\ll.'ll
1 x 2N1132 .

3 8il. NPN trans. 2;\1:11 ....... o

NPN trans. 2N2369, 500MHZ

2 X IN2004 &

\‘391.

1x 2\"90.; ao
7 2N3646 TO-18 p]'LS!IC
N

300MI132
3 2N3058 NN wil, trana. .. ..
7 P\IP trans. 4 X 2N3703, 3 x 2N3702
NPN trans. 4% 704, 3 X 2N3706
7 NPXN amp. 4+ X 2N3707, 3x IN3708.
3 Plastic NPN TO-18 2N3904. .
6 NPN trans. 2NG172 . S
7 BC107 NPN trane.

7 NPN trane. 4x BCI08, 3x BC109.
3 BC113 NPN TO-18 trans. a

3 BC115 NPN TO-) trans

£ NPN high gain 3 x BCltu 3x l\( 168
4 BCY70 NPN trans. TO-15 .

4 NPXN trans. 2x BFY51, 2x BFY5
7 BSY28 NPN switeh TO-18 ..

7 BSY95A NPN trans. 300\{}{"

8 BY100 type sil. rect.
25 8il. & germ. trans.

marked new . .

nixed all

e??99?9?9999??9?? °
288388382835388338

22T 23223852585252822

Y dd
P-3-2-%

200 o000 ©0000000000000000

o
S

&
&
©

Cuwle Nos. mentioned above are given as a guide to the type of device in

torR and

PRINTED CIRCUITS—EX- COMPUTER

Packed with i 1

10 boards give a guaranteed 30 trans and 3¢ <l|01]e!.
Our price 10 boards, 50p. Plus 10p P. & P.

the Pak. The devices themselves are normally unmarked. 100 Boards £3, P. & P. 30p.
POWER TRA ISTOR B ANZA! SILICON PHOTO TRANSISTOR.
NS S o ON N . TO-18 Lens end. NPN B8im. to
BPX 25 and P21, BRAND
GENERAL PURPOSE GERM. PXP .
Coded GPF100. BRAND NEW To-3 Cask. poss. |ADIBI  ~px N
REPLACE.: —0C2)-28 29-30-35 36, NKT 401-403-404
405-406-430-451 453, TH3027-3028, 2N250A, | AD 162 NPN Qty. 1-24 25-99 100 up
IN436A 457A-458A, IN511 A & B. 2G220-222, ETC. Price each 45p dop  38p
VCBO 80V VCEO 50V IC 104 PT. 30 WATTS Hfe | M/P COMP
30-170. GERM TRANS. A
PRICE 1-24 2549 100 up OUR LOWEST PRICE FET'S
43p each 40p each 36p each OF b8p PER PAIR 35p ONS$38 .. 50p
- 50p NG5G350 .. 40p
TO'S o 7. sutcning & Amotter | INAOBE B BRI 4%
Appiications. Brand new Coded R 2400 SILICON _ 50 - WATTS 8D _ L v
VCBO 250/VCEQ 100/1C 6A/30 Watts. § 110 w0y lﬁ;l‘CBED Pnn,rnp
HFE type 20/(T sMHZ. [ L [IELEA SRR SO NEW EDITION
OUR PRICE EACH: POWER NPN | Distic. .
1-924 2594 100 up . BIP 20 PNP. Brand N TRANSISTOR  EQUIVALENTS
50p 45p 40p 80p EACH LW . BOOK. A complete cross reference
VCBO  100/VCEO 30 - i i
EX-STOCK TYPE EACH A8 PRICED IC 10A. HFE type J] and equivalentsbook for European,
0C20 50p OC28 40p AD14Y 48p BD131 70p BD139 75p | 100/ft 3mHZ. American and Japanese Transis-
0C22 80p OC29 40p Ath‘z 85p BD132 80p BD14085p ] OUR  PRICE PFR J tors. Exclusive to BI-PAK 90p
0C23 83p OC35 38p AL103 85p BD135 70p BD1s5 78p | PAIR: R et Edition.
0C24 45p OC36 40p BDI1v180p DR136 80p BUI0; 43 1 24 25-99 100 S iCone g tion
0C25 26p AD14040p BD123 76p BD137 70p 2N3054 45p re. prs. prs.
0C26 26p AD14240p BD124 70p BD138 80p By 565 o A LARGE RANGE OF TECH-

NEW LINE

PLASTIC ENCAPSU-
LATED 2 AMP BRIDGE
RECTS.
Each
o0V RMS 32p
100V RMS 37p
400V RMS 46p

Bize 15mm x 6rum

RTL MICROLOGIC CIRCUITS

Price each

IN-LINE I.C'a.

Epoxy TO-O case 1-24 23-99 100 up
uL900 Buffer ¥p Wp 2 {;OV'VtC Bh
uLy14 Dual 2i/p rol. type No.

gate 35p 33p 27p ;go%g pin type
uL928 J-K flip-flop B0p 47p  4Bp Low Coat No.
Data and Circuits Bookiet for I.C's | BPSI14
Price 7p. BPS16

1-24
80v
8bp

15p
16p

DUAL IN-LINE BOCKETS
14 and 18 Lead Bockets for use with DUAL-

TWO Ranges PROFESS8IONAL and NEW
‘08T

25-94

Practi

ARE NOW AVAILABLE

LIST.

NICAL AND DATA BOOKS

EX-

STOCK. SEND FOR FREE

100 up OUR STOCKS of individual devices
25p are now too numercus to niention in
30p thia Advertisement. 8end 8.A.E.

for our listing of over 1,000 Semi-
11p conductors. All available Ex-8tock
12p at very competitive prices.

cal Electronics May 1972



-the lowest prices!

74 Series T.T.L. 1.C’s

DOWN AGAIN IN PRICE

H
Check our 74 Series List betore you by auy 1.C's. Our prices are | l
the lowest posaible. Alldevices ex-stock. Full sxpec. guaranteedt

BI-PAK Price aand gty. prices BI-PAK Price aud gty. prices
Order No. 1-24 25-49 100 up Order No. 1-24 25-99 100 up

£p Lp £p £ £p £

BP0 =38N7400 0-15 014 012 0-32 030 0-28

7 015 014 0-12 0-87 0-64 0-58

016 014 0-12 0-87 084 0.78

0-15 014 012 0-67 0-64 0-58

0-15 0-14 0-12 0-67 0-64 0-58

0-15 014 0-12 077 0-74 0-88

0-18 017 0-18 0-77 0-74 0-88

0-18 017 018 077 074 088

0-18 017 0-16 1.95 185 1-55

0-15 014 0-12 0-87 0-94 0-88

0-28 0-26 0-24 0-87 0-94 0-88

0-43 0-40 0-38 0-40 0-38 0-38

0-43 0-40 0-38 0-56 0-53 0-50

0-15 014 012 1.5 116 1-00

0-15 014 012 1.00 085 0-90

015 014 0-12 1.35 1-26 1-10

0-67 0-64 0-58 2 74121 0-87 0-64 0-58

0-87 0-64 0-58 BP141 8N74141 067 064 0-58

1-85 185 1.78 74145 1-50 1-40 1-30

1-95 1.85 1.75 415 1-80 1-70 1-60

1-95 1-85 1.75 1.00 085 090

0-97 0-894 0-88 1.20 1-10 0-85

0-97 084 088 1-80 1-70 1-60

0-97 0-84 088 1-40 1-30 1-20

015 014 012 1.40 1.30 1-20

0-16 0-14 012 1-80 1-70 1-60

0-15 014 012 1.80 1.70 1-60

015 014 012 2:00 1.90 1-80

015 0-14 012 200 1.0 1-80

0-29 0-26 0-24 275 280 240

0-29 0-26 0-24 0-97 094 0-88

0-37 036 0-32 3-50 3.26 3.00

0-37 086 0-32 3.50 3-26 3.00

0-47 0-45 0-42 210 186 1.75

o b e L

. . y o P -85

0 g0, O 10,58 180 1.70 1.60

0-97 084 0-88 1.80 1.70 1-80

BP82=8N7482 0-87 0-84 0-88 550 500 4.00

BP83=8N7483 110 1-05 0-85 BPIYY 5-50 5-00 4-00

PRICE-MIX. Devices ray be mixed to qualify for quantity prices.
PRICES for quantities in excess of 500 pieces mived, vn application.

Owing to the ever increasing range of TTL 74 Series, please check with s for supplies
of any devieea not listed ahove, aa it is probably now in stock. WARE 3442,

LINEAR 1.C’s ‘FULL SPEC. ROCK BOTTOM PRICES
Pri LOGIC DTL 930 Series 1.C’s
rice N
- Type Price
Type No. 24 25-99 100 up § No., 1-24 25-99 100 up
BP20IC  S8L201C 83p 538p 45p | BPuso }2;: 11p %ou
BP701C- 8L70IC BP93» Sp  12p 1p
IOICTBLIOIC 63 S0 Sy |y pony 13 12p 1lp
BP702¢- BL702¢ 63p 50p 450 | 103, 13p 12p 1lp
BP 702 7. 53p 45p 40p BP936 13p 12p 1lp
BP 709 53p 45p 40p BPO4Y 13p 12p 1llp
o BP0 5 4p 22
LD L 53p  45p  40p | phgiy fz: 5121; 100
BP 710 53p 45p 40p BPO4R 25p 24p 22
Br7il 58p 50p 45p [ BP9 85p 60p 55p
BE 741 72741 75 80p  50p e R
HATO  HATOSC 43p 3sp 27p 10p 38: 35p
TAA 263 70p  60p 55p 40p ggp ggn
TAA 293 4 ] ]
TN B 1970' 750 100 e ity be mixed to qualtly foryuan-
AA 35 Op 158p 150p tily. price. Larger quantity prices ou
3.4:.8.E4 1000 £2.63. application. (DTL 930 Serics.only.)

NUMERICAL INDICATOR TUBES

MODEL Chos GRI1LS 30051
Anode voltage (Vde) 170 min 175 bun o hiin
Uathode current (1nA) Dl 14 Al indijcators
- 09 4+ Decimai
Numeral height (nun) 16 13 Ll point: All side
viewing:  Full
Tube height (mm) 47 32 Pl data  for all
= typex available
Tube diameter (inm) 19 13 12 wide | on request.
L.C. driver rec. BP4lor  BP4lor BP4Y
141 141
Price each 2170 21-58 £1-90

~ STOP PRESS! NOW OPEN

BI-PAK’S NEW COMPONENT SHOP

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

18 BALDOCK ST. (A10) WARE, HERTS. Tel. 61593
OPEN 9.15-6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

Practical Electronics
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BI-PAK DO IT AGAIN!

50W pk 25W (RMS)
0-1% DISTORTION!

THE AL50

% Frequency  Response  15Hz to
100,000 1413,
d Load 3. 4.8 or 16 ohuns,

ONLY

£3:25p each

* Supply voltage 10-35 volts,
H* Overall size 63mm x 103mm X 13imm

% Diatortion—better tun 0-1°, at
Iktiz
% Signal to noise ratio 801,

Tailur niade to the inost stringent specifications using top quality components and
incorpurating the latest solid state circuitry and ALBO wae conceivel to fill the need
for ali your A F. amplification needs. FULLY BUILT—TESTED—GUARANTEED.

STABILISED POWER MODULE

AP80 is especially designed to power 2 of the ALS0 Amplifiers, up to 15 watt (r.ue.)
per channel. simultaneously. This module embodies the latest coinponents and
circult techniques incorporating complete short circuit protection. With the addition
of the Mains Tranafornmer MT80, the unit will provide cutputs of up to 1 5 amps at
35 volts. Slze: 63mn x 105mm x 30nnm

These units enable you to build Audio Svstera of the highest yuality at a hitherto
unobtainable price. Also ideal for many other applications including:—Disco
HSystems, Public Address, Intercom Units. elc. Handbook available, 10p.

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

SPECIAL COMPLETE SET COMPRISING
2 ALSO's, 1 SPMB80 & 1 BMT80. ONLY £11 FREE P. & P.

DTL AND TTL INTEGRATED CIRCUITS

Manufacturers’ " Fall outs”—out of spee. devices including functional units and
part function but classed as out of apec. from the manufacturers’ very rigid apecifica-
tions. Ideal for learning about [.C's and experimental work.

Pak No. Pak No.

UICH30. = 12 x uA 930 50p UIC948 = B x pA 94 . 80p

F1C932 = 12 x ;1A 932 50p 110951 5 X 1A 951, 50p
12 % 1A 933 50p UIC961 19 X 1A 961. 80p
12 X A 933 50p UIC9093 = 5 x uA 9093 50p
12 X A 936 50p UIC9094 90X A 9094 80p
12 x pA 944 50p UIC9067 P X A 9097 50p
8 X 1A 940 50p UIC90%9 = 5 x ud 9099 80p
12 X jeA 846 50p UICX9 25 Assorted 930 Beries .. £1-50

Paky cannot be aplit but 2 Aswworted Pieces (our mix) is availabie as PAK UICX9.
Data Booklet availahle for the BP930 Beries, PRICE 18p.

U1C00 = 12 x 740N 50p UIIC46 = 5 x 7446N 50p UICBl = 5 x 748IN 50p
1eoln 12 x 740IN UIC47 = & x T447N 50p UIC82 5 x 7482N B0p
1"1C02 12 x 7402N UIC48 = 5 x 7 50p UICR3 3 x 7483N 50p
8 x N UVIC50 = 12 x 7 50p 17IC86 5 X T486N 80p
x 740: UICs! = 12 x N 50p UICHO 5 x T490N 80p
x T400N UICo3 = 12 x N 50p UIC91 i x T49IN 50p
2 x 7410N UICH+ 12 x 50p UIC92 > x 7492N 80p
x 7413N UIC60 = 12 x 80p 1'IC93 5 x T493N 80p
x 74 UIC70 = 8 x N §0p UIC94 5 x 7494N 80p
X T440N B0p UICT2 = 8 x N 50p UICY9S 5 x T495N 80p
X T441ANSOp UICT3 = 8 x T N 50p U'IC96 5 % T496N 50p
X T44IN UICi4 = 8 x 50p UICI21 = 5 X 74121N50p

x 7 VIC7S = ¥4 x N 80p UICX] 25 x Asst’d
x 7 UICTH = 8 x 7476N 50p T4's 21-50

5 X UICRO = 5 x 7480N 80p

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

-PANK

P.O. BOX 6, WARE - HERTS

Postage and packing add 7p. OQverseas 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.

‘O 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 15t-21 send for
our free book.

' APPRENTICESHIPS |

Name

Address

Date of birth
(Enquiries from U.K. residents only)

Royal Naval Careers Service
(877QN22, Old Admiralty Bldg.,
Whitehall, London, SW1A 2BE.
Please send me, without obligation,
your free booklet, “Royal Navy
Technician Apprenticeships”.

-ROYAL NAVY

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 IMHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre-aligned |.F.

module and tuner together with ccmprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7in  2in  4%in
cl, SET OF PARTS

n » Plus P. & P.
Circuit diagram 13p, free with 50p

parts Speaker, baffle and fixing kit

k t. f h
£1'25 extra plus P. & P. 25p Speakereostaeclinesivbes

ordered with parts

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.
% Mixer employing F.E.T. (Field Effect
Transistor)
¥ Solid State Circuitry
% Attractive Styling

Y% Five Electronically Mixed Inputs

% Three Individual Mixing Controls

Y% Separate bass and treble controls
common to all five inputs

|. Crystal Mic. or Guitar 9mV. 2, Moving coil Mic. or Guitar 8mV. Inputs
3, 4and 5 are suitable for a wide range of medium output equipment (Gram,
Tuner, Monitor, Organ, etc.). All 250mV sensitivity.

CONTROLS: 3 Volume controls. Bass control range

13dB © 60 Hz. Treble control range —12dB = PR'CE
I5KHz. Separate ONJ/OFF Switch. Neon Indicator.
POWER OUTPUT: 12 Watts RMS. inte 3 to

4 ohms speaker.

SIGNAL/NOISE: Better than —60dB on inputs 3, 4
and 5 and —50dB an | and 2.

SUPPLY: 220 to 250V A.C. Mains.

SIZE: I12Lin ~ 6in - 3fin.

£9-50

Plus P. & P. 60p

\\ﬁ DUETTO MK. Il I.C.
STEREO AMPLIFIER

quhisnica(ed styling combined

JE

3 with up-to.date electronics
N means Hi-Fi.  This is what the
Duetto Mk. Il offers at a

realistic price. Mullard built stereo pre-amplifier/tone control module and the
highly efficient I.C. moneolithic power chips ensure: reliability, very low distortion
atall power levels, correct operation in all ambient temperatures, full power over
the audio spectrum, ctc.

Inputs: P.U. 150mV « 22 Meg. (for cer. cartridge).
Auxiliary 100mV « | Meg. {(for radio, tape, etc.).
Outputs: S watts rms per channel into 8- 1SQ speakers.
Switched sterco headphone socket with power correction.
Controls: 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

Ve F\: ,/,“_

CONTINENTAL
4-TRACK, 3-SPEED
TAPE DECK

with high impedance heads

R.C. 74 rape deck. Three speeds—7%,
32 and Iz (.p.s. 4.track record/playback
head. Plus 4-track erase head. Positive
pressure pad system. Takes any tape

¥ k a
\ T
Ny 4
b4 7 £
spool up to and including 7in. The R.C. 74

°
lrl :
~d
is driven by a powerful 200/250V 50-cycle A d
a.c. motor. A heavy, accurately balanced =N Z
flywheel brings wow and flutter levels down to approx. 0-3% total at 31 and
7% i.p.s. Fast rewind in both directions.
Controls couldn’t be simpler! Just five pusk 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 size of the whole unit is 123 » I I} x6in. Every single deck fully tested
before dispatch. Spools not supplied. £15. Plus 7Sp P. & P.

See opposite page for addresses

Practical Electronics May 1972
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VALVE MAIL ORDER CO.
TRANSFORMERS or wepdiAcooD AL © T

MAINS |son§A'r|r~:G sg&lss s € SPECIAL EXPRESS MAIL ORDER SERVICE
i i It olts Centre .
feimany %ﬁm‘f:’zo;) a:\?ga:{g Shielded Express postage |p per transistor, over ten post free
ALSO AVAILABLE WITH 115/120V SEC. WINDING
Ref. YA Weight Size cm. P&P 3 2 P P 3
No. (Watts) 1b oz " |~‘o| p 1N21 0-27 ACI26  0-20 | BF173 -25 | GJ4M 38 | 0ci3 040
07 20 |1l B oo 15 IN23 020 | AC127  0-25 | BF181 -85 | GISM 425 | 0C44 017
Ig»;: B0s 17 i IN85 -88 | AC128 -20 | BF184 20 | GITM -87 | OC44M 017
12:0 - 103 < 100 4.39 IN253  0-60 | AC187 025 | BF185  0-20 | HG1005 0-50 | OC45 -1
200 0l 180 IN256 -50 | AC188 25 | BF194 117 | H8100A 0-20 | OC45M 01
JEx1a7xlld 580 IN645 .25 | ACY17  0-30 | BF195 -15 | MAT100 0-25 | OC46 27
171 < 11-4 159 11.20 }g;ﬁA '570 :g;ig .25 | BF196  0-15 | MAT101 080 | OC57 -6
17:8 < 17:1 216 20-63 1IN4007  0-20 | ACY20
241 <216 <152 34.10 18021 20 | ACY21
AUTO SERIES (NOT ISOLATED) 18113 118 | ACY22
YA  Weight Size cm. Auto Tops P&P 18130 18 | ACY27
(Watts) ib oz £ 18131 -13 | ACY28
20 Il 73- 43 44 0-115-210-240 0-85 18202 .28 | ACYS9
14 70~ 64~ 60 0-115-210-240 1:66 26240 197 | ACY40
0 89~ 64~ 7-6 0-115-200-220-240 2-00 2G301  0-20 | ACY4l
0 102+102x 9§ . W 3.89 26302 082 | ACY44
8 140102114 5.78 26306 030 | AD140
0 114140140 v " 10.49 2G371 022 | AD149
9 13:5%149 %165 . . 15.20 2G381 28 | AD161
0 178165 %216 . i 19-84 26414 80 | AD162
8 174-181-213 " " 26.99 26417 .22 | AF106
TOTALLY ENCLOSED |15V AUTO TRANSFORMERS gy bl aEd
115V 500 Watt totally enclosed auto transformer, complete with . aN250 .50 | AF116
mains lead and two |15V outlet sockets, £7-87, P & P 67p. aN404 020 | AF117
Also available a 20 Watt version. £1-67. P & P 22p. 2N697 16 | AF118
LOW VOLTAGE SERIES (ISOLATED) 2N698 -40 | AF119
PRIMARY 200-150 VOLTS 12 AND/OR 24 VOLT RANGE 2N706 -10 | AF124
Ref. Amps. Weight Size cm. Secondory Windings P&P 2N706A 12 | AF125
No. 12V 24V ib oz £ 2N708 18 { AF126
5 0~ 12 76 57~ 44 0-12V at 0-25A x2 0-8% 2N709 .83 | AF127
. I} 0 83~ 51> 51 0-12V at 0-5A x2 0 2N711 -87 | AF139
I 1 0 70> 64~ 57 2N987 .58 | AF178
2 2 4 83x70x70 2N1090 080 | AF179
3 312 102> 76~ 86 aN1091 038 | AF180
4 5 4 100~ 83~ 82 2N1181 025 | AF18)
5 6 3 79-108x102 2N1132 0256 | AF186
8 7 8 121 95x102 2N1302 018 | AFY19
10 1113 121 <11-4%102 2N1803 018 | AFZI1
I5 16 12 133121 %121 2N1304 022 | AFZ12 Y
30 34 0 17-0x14:5%12:5 0-12V at 30A x2 gg:ggg g 23339 o-%g BSY9 012 | 0A6 % 0C203
30 VOLT RANGE ; : 7 182 | BT102/500R | OA47 .10 | 0C204
2N1307 0-85 | ASY28  0.25 075 | 0A70 0-10 | 0C205 5
Amps. Weight Secondary Taps P 2N1308 o5 | A8Y20 50 R
- .80 | BIY42  0:82 | OATI 0-10 | 0C206 0
05 %% 83 374 49 01215202430V 1o 2N1309 025 | ABY36  0-28 | BTY79/100R | 0A73 010 | 0C207T O
10 20 70~ 64r 60 1.35 B G| A R 75 | OAT4 ocser 0
: % T i e i/ ; 70 ] r79/400 0QA7Y 110 | 0C47 .
i oenasig oo i M SRIARE am|L,, B0 mmloem o
: 2 %100 - 8- " " ; k 5 0 100 015 | OA85 -12 | ORP1Z 0B
50 &8 1915100 86 ;:: 3N2147 075 | ASYG2 088 | pyl2g .15 | OABS -15 | ORP6O  0-4
2N2148 060 [ ABYS6  0.88 B 0A90 -08 | ORP61 42
60 7 8 12:1x100x102 W 436 ' BY127 017
80 10 0 140x117+100 5.64 2N2160 080 | AsZ21 042 5 0491 -07 | 19T 30
100 12 2 140x102x114 " e 714 2N2218  0-20 | ASZ3  0.78 | BYIS2 085 g5 107 | SAC40  0-25
50 VOLT RANGE 2;32(133 'gg et PR St ol RISt
2N22 +08 | AU101 -0 | BYZ10  0.85 | 0A202 -10 | 8T722 E
Amps. Weight Size em. Secondary Taps P &P 2N2297  0-20 | BC107 -10 | ByZ11  0.32 | OA210 - 28 ST';‘ZS] 5
b oz £ 2N23694 016 | BC108 -10 . 0A211 -30 | SX68 20
o5 L1l 79 0-19-25-33-40-50v 133 aN2i44 199 | BClow o0 | BYZR g‘:g 0AZ200 0-56 | SX631  0.80
1 10 : " " . 2N2613  0-28 | BC113 18 26 | 0AZ201 O X635 2
20 5 0 102 5 i 2.69 2N2646  0-45 | BC110 .20 | BYZ15  1-00 | 0AZ202 °.23 gx“o -W
¢ 0 50
30 6 0 102 W 3.65 2N2712 025 | BC116 -25 | BYZ16  0-62 | 0AZ203 0-42 | 8X641 -85
40 9 4 121 " = 4.83 2N2784  0:50 | BC116A 0.80 | BYZ88C3V3 0AZ204 0-30 | 8X642 -80
60 12 4 12| W 7:14 2N2846  0.75 | BC118 -25 .15 | 0AZ205  0-42 | 8X64d .78
83 183 Lo A Shn bmlaw n o ow den,
i " » A 4 " 122 - CR81/05 0 70 15 -
voLT RANcE MO S8 Bk 0% crai ou oazes og viaeir o8
. T P 2 6 O . 3 0AZ209 0 Vv60/201  0-50
—— seondary o NI AN 0w ol o ok wer e
0 4 0-24- -48-60V 135 . & i . ¢ AZ21 - A101 10
1.3 % 0 He=l B .88 2N2025 018 | BC148  0-18 | DD003 018 | 042222 0-45 | XAl02  0-18
20 5 6 " 2.94 2N2926 610 | BCI49 015 | DD006  0-18 | 0AZ223 0.4 | XAISL 018
30 8 8 " 4.48 iggggf g BCI57 015 | DDO07T 40 | 0AZ224 045 | XAl152 0.1
40 10 6 " 5.78 p 5 BCL8 012 | DDOOR 038 | OAZ241 0-22 | y4161  0.25
60 16 12 " 837 ggg;se } BCl60 083 | GD3 33| 0Aza42 028 | Lo o0
100 23 2 x 13-85 5 BCl69 018 | GD4 .05 | OAZ244 0-22 g
"' " 2N3706 - 28 o g GD5 88 | 0AZ246 0.28 | XBlol 048
AR ACID SATTERY CHARGER TYRES e B RGh L ob I Su IR xem e
" ) . 2 2 - -50 [ XB103 0.2
ib oz £ p 9N§710  0.10 | BCY33  0-25 | GET102 0.80 | OCI6T  0.38
134 30 2N3711 010 [ BCY34 0-30 | GET103 0.22 | 0C19 087 | X013 012
Please note, these 203 42 2N38819 .86 | BCY38  0-40 | GET113 0.20 | OC20 085 XB121 043
; : ‘9 x 83 ¢ units de not in- 3.07 52 2N3820 060 | BCY39 1.00 | GET114 0:15 | OC22 0-50 | ZR24 083
2 2 %102 | clude rectifiers 1-4: 52 2N3823 076 | BCY40  0-50 | GETI15 0-45 | 0C23 0-80 | Z8170  0.10
2 X i . . 520 67 2N5027 -68 | BCY42 028 | GET116 0.50 | oC24 0.80 | Z8271 0-18
All ratings are continuous. Standard construction: open with solder IN5088 -88 | BCY7 0-15 | GET120 0-25 n 0
tags and wax impregnation. Enclosed styles to order. 28005 .00 | BCY?1 020 | GET872 0.80 | 0C%° 0.37 } ZT21 0-25
TRANSISTORS FULL SPEC, 28178 040 | BCZI0 (88 | GET875 0-25 0036 025 | ZT43 025
BC107/108/109 9-0p each | 2N 3055 68p each | AD 161/162 &0p pair 28301 0:50 | BCzZ11  0-50 | GET880 (.87 | OC28 0-60 | ZTX107 015
25+ 7:5p with mica and with mica and 28304  0-76 | BDI21  0-65 GET881 0-28 ' 0C20 060 | ZTX108 0-12
ol |l oM Oz pmooow  odo) i ous
Minimum arder 10 %07 155 338 W, 0% DDi2d 075 GETSSS OE0iocs; 060 | ZTX304 025
pi'ecles this range. 2 AAZ12 -80 | BF116 0-26 | GEX45/1 0.10 | 9C36 0-60 | ZTX500 018
AAZ13 12 | BF117 0.0 | GEX941 0.18 | OC4l 0-26 | ZTX508 0-17
AVOMETERS * MAINS KEYNECTOR ACI07 087 | BF167  0-25 | GJ3M 425 | 0C42 0.80 | ZTX531 025

ELECTROSIL RESISTORS
*Carriage via BRS SEMI'CONDUCTOR SET FOR

P. E. GEMINI AMPLIFIER £13-95

BARRIE electronics SEND S.A.E. FOR LIST OF 8,000 TYPES
11 MOSCOW ROAD. QUEENSWAY VALVES, TUBES AND TRANSISTORS
LONDON W2 4AH Tel:01-229 6681/2 P O et Tt 130 b0 oS P

NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY Terms C.W.O. only | Tel. 01-769 0199/1649
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MULTI-SPEED MOTOR
8ix speeds are avajlable 500, 850
and 1,100 r.p.m. and 8,000; 12,000
and 15,5600 r,p.m. shaft s lin dia.
230/240V. Its speed may be
further controlled with the use
of our Thyrlstor controller. Very
powerful and useful motor, size
approx. 2in dis. x 3Sin long.
Price 88p plus 23p postage and
insurance.

RESETTABLE FUSE

How long does it take you tu renew a
fuse? Time yoursell when next one blows.
Then reckoning your time at £1 per hour
see how quickly our resettable fuse (anto
clreuit breaker) will pay for itsell. Price
only £1 each or £11 per dozen. Specify
5, 10 or 15 amp—asimply fit in place of
switeh.

MAINS TRANSISTOR POWER
PACK

Designel to operate transistor sets and amplifiers,
Adjustable output 6V, 9V, 12 volts for up to
300mA (class B working). Takes the place of any
of the fullowing batteries: PP1, PP3, PP4, PP#,
PP7, PP9 ani othere. Kit comprives: mains
transformer rectifier, smoothing aned load resistor,
condensers and justructions,  Real snip at only
83p, plus 20p postage.

MICRO SWITCH

3A changeover contacts, 8p
each. 21 doz. 13 amp Madel
10p each or 21:0§ doz.

EXTRACTOR FAN

Cleans the air at the rate of
10,000 cuhic ft. per hour,
Suitable for Kkitehens, bath-
rooms, factories, changing
rooms, ete., it's so giiet it can
hardly be heard. Compact, 3§~
casing with 517 fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
awitch, mains connector, and
fixing brackets, 22 plus 36p
post and ins,

MAINS MOTOR
Precision made — a¢ nyed
in record dechs 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 onc
ordered.

THERMOSTAT
Continuously  variable
sensor bulb connected by
tubing. On operation a 250V xwiteh
is opened and in addition a
plunger moves through approx.
jin,  This could be used to open
valve on ventilator, ete.  £1.50
plus 23p post and insurance.

“FLUORESCENT INVERTER
PE GEMINI AMPLIFIER
WIDE BAND SIGNAL INJECTOR
FUZZ BOX
ULTRA-SONIC TRANSMITTER
RECEIVER
ay featured this and last month
Send H.A.E. for parts list
We reserve the right to substitute conmponents

should deliveries be protracted 8o as to avoid
undue delay.

0 -90°C.  Has
33in_of flexible

MAINS OPERATED
SOLENOIDS

Model 772—small hut power-
ful lin pull—approx. size 1}in
X 1}in X 1}in 60p.
Model 400/1—Zin pull.
2fin X 2in x 11in 78p.
Modet TT10 Ljin pull. Bize 3in X 2}in x 2%in
2180 plus 20p post and insurance.

TELESCOPIC
AERIAL

Hize

for portable, car radio
or transmitter. Chrome plated
—six sections, extends from 7} to

47in. Hole in bottom for 6B.A. screw,
sop 38p. KNUCKLED MODEL FOR F.M.

3 STAGE PERMEABILITY TUNER
This Tuner is a precision instru-
ment madeby the famous *'Cyldon’’
Company for the equally famous
Radiomobile Car Radio. It is a
nyedium wave tuner (but set of
longwave coils available as an

extra if required) with a frequency -

coverage 1,620kHz-5325kHz and

intended to operate with an LF.

value of 470kHz. Extremely
compact (size only 23 X 2 x }in thick) with
reduction gear for fine tuning. Snip price this
month 63p, with circuit of front end suitable
for car radio or as a general purpese tuner for use
with Amplifier. Post free.
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CAPACITOR DISCHARGE CAR IGNITION

This system has proved to be awmazingly
efficient. We offer a Kit of Parts as PW circuit.
2598 plus 20p postage. De-luxe model with pre-
puared circuit board £8-85. When ordering please
state whether for positive or negative aystems.

© o

ELECTRONIC IGNITION

RADIO STETHOSCOPE

Easiest way to fault ind—traces signal from aerial
to speaker—when signal stopa you've found the
fault. Use it on Radio, TV,
amplifier, anything - conm-
plete kit coniprises two special
transistors and all parts inclu-
ling probe tube and crystal
earpicce.  #$2—twin stetho-
set instead of earpiece 75p
extra— post and ins. 20p,

STANDARD WAFER SWITCHES

@ Standard wize 1) wafer—silver-plated 3-amp contact,
> wtandard 37 spindle 2 in long—with locking washerand nut,
No.of ) 3 4 3 6 L o 10 12
Poles Way  way way  way way Way way way way
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p
Zpoles  40p 40p 40p 40p 40p 40p 40p 70p 70p
Gpoles 40p 40p 40p 40p 70p 70p 70p 85p 95p
4poles 40p 40p 40p 70p 70p 70p 70p £1-20 £1.20
spoles  40p 40p 70p 70p 9O5p 96p 05p £1.45 £1.45
Gpoles 40p 70p 70p 70p 95p 85p 965p 21.70 £1.70
Tpoles 70p 70p 70p O5p 2120 21.20 21.20 £1.95 21-98
Bpoles 70p 70p 70p 95p £1.20 21.20 21.20 £2-20 22-20
Ypoles  70p 70p 95p 95p 21.45 £1.45 £1-45 £2.45 £2-45
10poles  70p 70p 95p £1.20 £1-45 21.45 £1-45 £2.70 22:70
Iipoies 70p 85p 95p £1-20 21-70 £1.70 21.70 £2-95 £2.98
I2poles  70p 95p 95p £1.20 £21.70 £1.70 21.70 23.20 £3-20

Dial Thermometer. Reading from 200-525F used
on Tricity and other cookers. This has a flange
and can be mounted through a 1iin hole or
alternatively it can just be rested on the object
whose temperature it is required to measure.
Size 2in x jin overall dia. Depth 1in below and
}in 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
special bargain at 50p. Useful in the kitchen, office and
dark-room, ete.

THYRISTOR LIGHT DIMMER

For any lamap up to 1kW. Mounted on switch
plate to fit in place of standard switch, Virtually no radio
interferences,  Price £1-99 plus 20p post and insurance.

S N MULLARD AUDIO AMPLIFIER
.4 "‘ses 4 transistors, and has an output of 750mW into
- R ohms spcakers. Input suitable for crystal mic.
or pick-up. 9V battery operated. Hize 2in long < 1}in wide
£ Lin high.
* SPECTAL SNIP PRICE 80p each. 10 for £5.

POCKET CIRCUIT TESTER PP SN

Test continuity for any low resistance cireuit, house IR
wiring, car electrics. Tests polarity of diodes and recti-

fiers. Also ideal size for econversion to signal injcctor {circuit supplied). 30p or
2 for 30p. Post paid.

HONEYWELL PROGRAMMER

This is a drum type timing device, the
druin 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 L&
changeover micro switches each of 10 amp
type operatéd by the trips thus 15 cireuits 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 rigns, Bignalling, etc. Price from makers
probably over £10 each. Special snip price £6.75 plus 25p post and insurance.
Don’t miss this terrific bargain.

INTEGRATED CIRCUIT BARGAIN

A parcel of iutegrated circuits made by the famous Plessey Company. A
onee-in-a-lifetime offer of Miero-electronic devices well below cost of manu-
facture. The parcel contains 5 ICs all new and perfect. first-grade deviqe.
definitely not sub-standard or seconds. 4 of the ICs are single silicon chip
GP amplifiers. The 5this a monolithic npn matched pair.  Regular price
of parcel well over £5. Fnll 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
only £1 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 carbou
types but also mercury manganese—nicad—sllver oxide
and alkaline batteries may be testcd. The tester puts a
dummy load on the battery and the meter acale indicates
the condition depemling upon which section the pointer
rests. The section reads ““replace’’ “weak'’ or “‘good"'. The
tester is complete in its case, size 3§ X 8}* X 27 with leads
and prods. Price £1+78 plus 20p postage.

Thermostat with Probe. Made by the famous
Ranco Thermostat Co. Covers the range from
approx. 0°-200°C varlable by a control spindle,
handles currents up to 16A. Length of capillary
and sensor tube approx. 3ft 6in. These are idea}
for ovens and as & general purpose thermostat.
Price 50p each or 10 for £4-50.

Smsll Tuning Condenser as fitted to many im-
ported Japanese and Hong Kong radios. Two
gang about 200uF per gang. 8ize approx. lin by
lin with a lin dia. spindle with dust cover. 25p
each or 10 for 42-265,

Heat 8ink. B8mall type as used with OC81, etc.
Price 8p each or 10 for 45p.

High Voltage Condenser. 0-265 mifd 1500V RMB
which means that these have a d.c. rating of over

4,000V. 75p each or 10 for £6-78.

125W Starter. For 8ft fluorescent tubes. Mazda
1lin canlster 4 pin hase. Price 20p each or 10
for £1-80.

IF Transformers. 465
made for transistor circuits. 38p per set of 3.
10 sets for £3-15.

Spectacle 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 minlature components they contain. We
give no guarantee that they are in worklng order
also these may be secondhand.  Price 8280 each.
Foot Switeh. Twin levers each of which operates
a 10A QMB change vver switch. Price 80p each.
9V Gram Unit. On unit plate with 33—43 change
lever, complete with turntable price #8228 each,
plus 20p post and insurance,

K.C. double tuned and

18 Way Plug and Socket. 18p per pair. 10 pairs
for £1.38.
Programmers, s 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, ete.
Drive motors are 200-240V 50Hz. Model A has
5 changeover contacte. Price £1-80. Model B
has 11 changeover contacts. Price #3.

Black Heat Elements. Copper clad }in tubular
construction replacements in Tricity and many
other cookers also suitabie if connected in series
to heat alring cuphoarids and for other low tempera-
ture applications. The following types are avail-
able. 900W model, 14in long X 1}in wide.
Made by Backer. Price 78p or 10 for £8-75,
2,200W niodel, W shaped, 14}in long X 9in wide.
85p each or 10 for £7-85.

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 6}in
and the elements have been slightly flattened to
increase radlation. Backer Type 7D1, 2,000W haa
a metal cover, size approx. 3in x 1l}in X 1l}in
over the element connections. 8o in addition to
being a replacement this eould also quickly be
niade into a hoiling ring as it only needs mounting
on a simple iron frame. This element ia rated 200-
210V but it is perfectly safe on 240V and as these
are usnally simmerstat controlled the lower voltage
rating is not all that important. Price 78p each
or 10 for £8-78. Backer Model 7D1 MK.TI again
2,000W rated but 230-240V, has no cover over
element ends. Price 85p each or 10 for £5-85.
Tricity Cooker Elements. We have quite an
assortment of these and will describe them in
future i but if in the i you are
needing these then please let us have a sketch, we
may have the exact one in atock.

Stide Switch. 2-pole changeover panel inounting
by two 8B.A. screws. Bize approx. lin X {in
rated 230V lamp, 6p each, 10 for S4p, 100 for
£5-10, 500 for 224.

8ub Ministure Slide Switch. DPDT 19mm (L
approx,) between fixing centres. 18p each or 10

for 81.08.
Thermal Trip. Bakelite encased called the
“Kljzon”. Current passes through the heater

coil and bi-metal strip clicke the eircuit open
should the current exceed JA. Quite small and
with tag and lead connectlons, ideal for protecting
tranatormers or motora. Price 85p each or 10 for

Mains Transformer,
Secondary 20V {A.

Primary 240V tapped 220V,
Price 80p each or 10 for

45-40.
Transformer. Primary 230-240V. Secondary
6:5-0-6-5V 1A. With fitted primary screen. 88p

each or 10 for $5-85.

Small Croc. Clips. Buitable for Inatruments. ete.
5p each or 10 for 45p.

Normal mains input 4, 6, 8V
normal bakelite case with protective
78p each.

Bell Transtormer.
output,
connections.

24-HOUR TIME
SWITCH

Made by S8mithas, these are
AC malns operated, NOT
3 CLOCKWORK. Tdeal for
mounting on rack or shelf cr
can be built into box with
13A’socket. Two completely
adjustable time periods per
24 houre, 5A changeover contacts will awitch
circuit on or off during these periods. #8-80 post
anu ins. 23p. Additlonal time contacts 80p pair.

Where postage Is not stated then orders
over £5 are post free, Below £5 add 20p.
Bemi-conductors add 5p post. Over £1 post
free. 8.A.E. with enquiries please.

Callers to 102/

J. BULL (ELEGTRIGAL) LTD.

(Dept. P'E°2 7 Park Street, Croydon CRO IYD

Tamworth Road, Croydon.
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Sinclair Project 60

Project 605

The easy way
to buy and
build

Project 60

Project 605 is one pack containing ' one PZ5,
two Z230's, one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed together with a
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 partis
etiminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting

Complete Project 605 pack with
comprehensive manua!, post free E 29 . 9 5

All you need for a superb 30 watt high fidelity
stereo amplifier.

Sinclair Radionics Ltd, London Road, St. Ives,
Huntingdonshire PE17 4HJ. Tel: St. Ives 64311

— | — ||

430

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 appfications as well as high fidehity
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 cartgns. 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 i1s covered by the
famous Sinclair guarantee of reliabiiity and satisfaction.

Typical Project 60 applications

System The Units to use together with Units cost
Simple battery Z.30 Crystal P.U.. 12V battery £4.48
record player volume control. etc

Mains powered record 2.30,P2.5 Crystal or ceramic P U £9.45
player volume controf etc

12 W.RMS continuous 2 x Z2.30s, Stereo 60, Crystal. ceramic or mag £23.90
sine wave stereo amp. for PZ2.5 PU . FM Tuner etc

average needs

25 W. RMS continuous 2 x Z.30s, Stereo 60, High quality ceramic or £26.90
sine wave stereo amp PZ.6 magnetic P.U, F.M

using low efticiency (high Tuner. Tape Deck. etc.

performance) speakers

80W. (3ohms) RMS 2 x Z2.50s, Stereo 60 As above £34.88
continuous sine wave de PZ.8. mains

luxe stereo amplifier. (B0W.  transformer

RMS into 8 ohms - -
Indoor P.A. 2.50, PZ.8, mains Mic.. guitar. speakers. £19.43

transformer etc.. controls
F M. Stereo Tuner {£258) & A F.U_ Filter Unit (£5.98) may be added as required
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Project 60 Stereo F.M. Tuner

[ e a.

£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 resuits. Other onginal features include varicap diode tuning, printed circuit coils. an
I.C. in the specially designed stereo decoder and squelch circurt 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 frdelity systems.

SPECIFICATIONS—Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108 MHz. Capture
ratio: 1.5dB. Sensitivity: 7uV for lock-1n over full deviation. Squelch level: 20uV. Signal to noise ratio:
>65dB. Audio frequency response: 10 Hz~ 15 KHz (+1dB). Total harmonic distartion 0.15% for 30%
modulation. Stereo decoder operating level: 2V, Cross talk: 4048, Output voltage: 2 x 150mV R.M.S.
Operating voltage: 25-30 VDC.

Indicators: Stereo on , tuning. Size: 93 x 40 x 207mm,

Built and tested. Fost free.

Stereo 60 Pre-amp/control unit

- i
s

T

£9.98

Designed for Project 60 range but suitable for use with any righ quality power amplifier. Again
silicon epitaxial planar transistors are used throughout, achieving a really htgh signal-to-noise ratio
and excellent tracking between channels. Input sefection 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.ILAA curve
+1dB:20 10 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

—12dBat 10KHz: BASS + 1210 —12dB at 100Hz. Front panel : brushed aluminium

with black knobs and controls. Size: 66 x 40 x 207mm.

Burit, tested and guaranteed.

A.F.U. High & Low Pass Filter Unit

£5.98

For use between Stereo 60 unit and two Z.30s or Z.50s. and 1s easily mounted. Itis unique in that the
cut-off frequencies are continuously vanable, and as attenuation in the rejected band s rapid
(12dB/octave), there s less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. i1s 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) vanable from 28KHz to 5KHz. L.F. cut-off (—3dB) vanable from 25Hz to
100Hz. Distortion at 1KHz (35V. supply) 0.02% atrated output. Size: 66 x 40 x 30 mm.

Buittested and guaranteed.

Z.30 & Z.50 power amplifiers

Built, tested and guaranteed with circuits and instructions manual. 2.30 £4.48

2.50 £5.48

The Z.30 and Z 50 are of advanced design using
sthcon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-
monic distortion s an increcibly low 0.02% at
15w (8q) and all lower outputs. Whether you

use Z 30 or 2,560 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with
other unitsin the Project 60 range equally well.

SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).

Power Outputs

Z.30 15 watts R.M.S. into 8 ohms using 35 volts"
20 watts R.M.S.1nto 3 ohms using 30 volts.

2,50 40 watts R.IM.S. into 3 ohms using 40 volts:
30 watts R.M.S.nto 8 ohms using 50 volts.
Frequency response: 30 to 300.000Hz+ 1dB.

Distortion:0.02% into 8 ohms.

Signal to noise ratio: better than 70dB unwe(ghted.
Input sensitivity: 250mV into 100 Kohms (for 15w
into 8Q))

Forspeakers from 3t0 15 ohms impedance.

Size: 14x80x57 mm.

Designed special for use with the Project 60 system
of your chotce. Use PZ.5 for normal Z.30 assemblies

and PZ 6 where a stabilised supply is essential.

P2.6 30 voits unstabiiised £4.98
PZ.6 35 volits stabilised £7.98
PZ.8 45 volts stabilised

{/ess mains transformer) £7.98
PZ.8 mains trensformer £6.98

Guarantee

If within 3 months of purchasing Project 60 modules directly
from us, you are dissausfied with them, we will refund your
money at once. £ach module is guaranteed to work perfectly
and should any defect arise 1n normal use we will service it at
once and without any cost to you whatsoever provided that
it 1s returned to us within 2 years of the purchase date. There

. will be a small charge for service thereafter. No charge for
postage by surface mail. Air-mail charged at cost.

[— [ — ||
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YATES ELECTRONICS

(FLITWICK! LTD.

RESISTORS

+W Iskra high stability carbon film—very low noise—capless construction,
W Mullard CR25 carbon film—very small body size 7-5 x 2-5mm. 4W
Erie wire wound. W 2% ELECTROSIL TRS

Power Values Price

watts Tolerance Range available 1-99 100 +
+ 5% 4-70-22MQ E24 1-0p 0-8p
+ 10% 3-3Ma-loMg El2 1.0p 0-8p
+ 2% 10Q-1MQ El2 3-5p 3p
T 10% 19- 390 EI2 1-0p 0-8p
+ 5% 470-1Mq El2 t-0p 0-8p
4 10% tQ-100 ElI2 6p 5-5p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK

0-5 watt 5%, Iskra resistors 5 off each value 470 to IMQ.
E12 pack 325 resistors £2-40. £24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5kl to 2MQ, log.or linear (log $W, lin ¥W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

ELSTOW STORAGE DEPOT,
KEMPSTON HARDWICK,
BEDFORD

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD (0p TO ORDERS UNDER £2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
5p stamp appreciated

109, DISCOUNT TO ALL CALLERS ON SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0'00IuF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 2}p. 0-0068uF, 0-O)uF,
0-015uF, 0-022uF, 0-033uF, 3p. 0-0474F, 0-06BLF, O-IuF, 4p. O-ISuF, 6p. 0-22uF, Tip.
oo i S0

: 0-01uF, 0-015uF, 0-022p:F, 0-033uF, 0-047uF, 0-068uF, 3p. O-1uF 34p. O-1SuF 44p.
0-22uF, Sp. 0-33uF, 6p. 0-47uF, Tip. 0'68uF, I1p. 1-OuF, 13p. “

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-01uF, 0-015uF, 0:022ufF, 3p. 0-033uF, 0-047uF, 0-068uF,
3ip. 0-1uF, 4p. 0-15uF, 0-22uF, 5p. 0-33uF, 61p. 0-47uF, 83p. 0-68uF, p. I-OuF, I3p.
t-SuF, 20p, 2-2uF, 24p.

MYLAR FILM CAPACITORS 100V
0-001uF, 0-002uF, 0-005uF, 0-01uF, 0-02uF,
24p.  0°04uF, 0-05uF, 0-068uF, O-1uF, 3ip.

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

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p_each.
(F/V) 10/2'5, 40/2-5, 80/2-S, 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, 1-6/25, 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.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 5000 and decades to SMQ. Horizontal or vertical P.C.
mounting (0] matrix).

Sub-miniature 0-1W, 5p 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. |60/64, 250/40, 400/25, 640/16, 1000/10,
1600/6-4, 2000/4, 2500/2'5, 1Sp. 250/64, 400/40, 640/25, 1000/16, 1600/10, 2500/6-4,
3200/4, 4000/2°5, I18p,

ELECTROLYTIC CAPACITORS Miniature P.C. mounting
(uF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.

5p each.

SEMICONDUCTORS
ACI107 ISp | BCIO8 10p BFYS52 22p OC7I 12p  IN4006 12p
ACI26 12p | BCI109 0p | BYI27 12p ©OC72 12p  IN4007 12p
ACI127 12p ' BC147 13p | BZYIO 20p  OCS8! 12p  2N2926R  9p|
ACI28 12p | BCI48 13p | BZYI3 20p OCB2 12p  2N29260 9p
ACI3] 12p ( BClI49 13p ' OABS 7p OC82D 12p + 2N2926Y  9p|
AD140 S0p | BCIS7 I14p | OA90 5p ORPI2 50p 2N2926G 10p
AFl14 20p | BCI58 I14p OA9I 5p | IN400I 6p 2N3055  60p|
AF11S 20p BCI59 I14p OA202 7p  1N4002 10p ' 2N3702 13p|
AFI16 20p | BCI79 32p OC26 45p 1 N4003 10p 2N3703 Ip
AFI17 20p | BFY50 22p OC44 12p  IN4004 10p 2N3707 13p|
BCI07 10p | BFYSI 22p OC45 12p IN4005 12p 2N3711 top
ZENER DIODES LINEAR 1.C.’s (D.IL) DIL Socket 14
400mW 59, 3-3V to 30V, ISp. 709 50p 741, 50p and 16 pin. 16p
710 50p 748, 50p
BRUSHED ALUMINIUM PANELS
12in x 6in=25p; 12in x 24in = 10p; %in x 2in = 7p.

VEROBOARD s JACK PLUGS AND SOCKETS
g Standard screened 18p 2-5mm insulated 8p
2’[5 <33 22p 16p | Standard insulated 12p 3-5mm insulated 8p
2% > Sg 24p 24p Stereo screened 35p 3:Smm screened 13p
gi X ga ;;: %;: Standard socket 15p 2:5mm socket 8p
17t w2t 75p 5750 Stereo socket 18p 3-5mm socket 8p
17 %33 100p 78p D.I.N. PLUGS AND SOCKETS
17 x5 (plain) = 82p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
17 <31 (plain) 60p | Plug 12p. Socket 8p.
17 <24 {plain) 42p | 4 way screened cable, I5p/metre.
2% %5 (plain) 12p | 6 waylscreened cable 22p/metre .
<31 (plain) — Ip
Pin insertion too! 51p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p | 9V mains power supply. Same size as PP9 battery,

Component Fuctors|P:0-BOX No. I8

ALL GOODS NEW AND GUARANTEED LUTON . BEDS.
BARGAIN PRICES

LUl 1SU
SPECIAL RESISTOR OFFER

Due to the enormous response to our last offer, here is another bargain.
1

FO
E24 Series 47Q I0OMQ iW and W, 5% and 10% mixed. Your selection,
but subject to a maximum of 20 different values, and no more than 50 of any

one value. Ifany value Is out of stock the nearest will be sent. Note: No
quantity discount allowed.
Miniature Ceramic | I000MFD 12v 12p .
Lemco All 750V - | 2500MFD 6V  (0p | 5.G.S. EAI000 Amplifier
10%, 2500MFD 12V 12p 242°g;'= with  Manual,
3PF, SPF, 10PF, 20PF, | |000MFD 50V 35p | ~70 "
25PF, 40PF, 75PF, 100PF, | 1000MFD 25V 28p | - 7
120PF, 180PF, 220PF. I00MFD 50V 10p | Large range of Tan.
Pri:e-. 2}p each or 10 talum, Poly:arbqnate
for de (same value). DIODES and‘lellyes(er capacitors
100V | A Bridge  S0p | 2¥'2Ple.
Latese Transistor | 100V 20A Plastic e
Equivalents Book, 40p Case Rectifier  50p | 'C-12 £2:60
1L914 30p
OAS 20p
TCE : sp | MC 1027 £2
INS054 (1kV) 10p | SN7400N 15p
o L Pl e
0 v P : 10p
80047 Disc 30V 1 CLER % Se BFvs! 19
. isc 30V 3p 20N 3866 80p
001 Dise 350y 2p | TYNNEL DIODES |3 305s 60p
0022 Disc 30V 2p ikl s(ﬂ BSX21 12p
0-047 Disc 30V 2p i
o-1Disc 100V 3p |TD716 400 | 1052 ac (Soma sty
Electrolytic Mullard | 1p7|9 50p | Mains Transformer
C426 Range ZENER DIODES | !30Y at 20mA. 8V at
SMED  49v 2 ava Ezveecoo 1op | $20TA 5P
M 40V 4p 8 p .
IOMED 6V 4p |3v9 BZYBSC 1o [ § Blagk Knob with
I6MFD 40V 4p | 4v3 BZvseC 10p s 4
25MFD 25V 4p | 5VI MZS5ITS 10p | P.V.C. Wire 14/0076
32MFD IOV 4p 2vs IN7592A 15p | 100yd 50p or Ip peryd
40MFD 16V 6p V8 BZY9%C 15p | Mini RF hok
SOMFD 64V 6p |7V5 BZY9%C  15p | 022 115, 2.2, 12 15
100MFD 64V 4p | 1OV KS4#2A 10p | 22181 8p each
Large Electrolytic 6p ( 13V BZY94C 1Sp R I'N 1S,
16MFD 350V 10p |20V BZX22 12p | Red Panel Neon, 15p
220MFD 40V 10p | 24V BZYBBC  I2p { Neonlamp A230. Sfor
500MFD S0V 12p | 39V INS5259 15p | 20p. Scrikes at 70V

TERMS: Cash with order. Postand packingfree on ordersabove £5.
For smaller orders please add 10p. DISCOUNT: ordersabove £10—
10%, above £20—15%,. Allgoodssubjectto a money refund guarantee
if not satisfied. We have many components not advertised, and
enquiries are welcome. Price list Sp. Data sheets 5p. Trade
enquiries wefcome,

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 cach
Miniature Reed Switches type A A 200V 20p each
Reed Push Button Switches | contact . 85p each
REED COILS
3,6,9, 12, 24V Miniature .. . . .. 2Tp
Small .. .. .. .. 27p
Standard .. .. .. .. 34p
REED SWITCHES
Large range of many sizes, types and manufactures
Popular types: E Small normally epen 10 for 50p
A Miniature normally open . 24p each
B Standard change over 40p each
REED RELAYS
Many versions available, poputar types:
Miniature |/A no'rm‘all‘y o;;en .. .. .. 56p
Small 2/E | contact .. .. .. .. .. 36p
2/EE 2 contacts. . .. .. .. .. 44p
2/EEE 3 contacts .. .. .. .. S52p
STD 3/B change over. . oe .. 0o .. 87p
REED PUSH BUTTON SWITCHES

Momentary Action

| contact . aa ag o £1-00
2 contacts oo oo o .. £1-25
Iiluminated | contact £1-30

Illuminated 2 contacts 1,55

.. oo A 3
REELS of ENAMELLED COPPER WIRE
20s.w.g. t0 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
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb nolil state
audio amplifier. Braml

4-SPEED RECORD PLAYER BARGAINS
Mains models, All brand new in maker’s packing
LATEST B.S.R. C108/C129 4-SPEED AUTOCBAIGER
With latest mono compatible cartridge 28-97. Carr. 50p.
With stereo cartridge 27-87. Carr. 50p.
LATEST GARRARD MODELS, 8.A.E. for Latest Prices!

new
throughom amhcnm
transistors  plus 2
power output transis-
tors In push-pull. Full

wave rectification.
OQutput approx, 13w
r.mw, inte 8 ohm,

Frequency  response
12Hz—30KHz + 3db.
Fully integrated pre-
amplifier stage with
Bass boost and Treble cut controls,
-1 ohni speakera. 1Input for ceramic or
Henaitivity approx. 40mV for full
Supplied ready built and tested, with knobs,
Overall rize

separate Volumue,
Buitable for 8
crystal cartridge.
output.
escutcheon panel, input and output plugs.

3in high x 6in wide x 7}in deep. A.C.

PRICE £10-50 " "
DE LUXE STEREO AMPLIFIER

A.c. mains
200-240 volta,
Using heavy
duty fully
isolated
| mains trana.
former with

z full wave
rectification

giving ade-

quate smoothing

‘“\ w nh negligible bum.

Valve line up:—2>

ECL8B6  Triode Pentodes.

1~ EZB0 as rectifier. Two dunal patentiometers are

provided for bass and {reble control, giving bass and
treble boost and cut. A dual volune 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 chaesis. Input sensi ty is approxi-
mately 300n1/v for fuli peak output of 4 watts per channel
(8 watts mwono), into 3 ohim speakers. Full negative
feedback in a2 carefully calculated eircuit. allows high
volume levels to be used with mnegligible distortion.
Supplied complete with knoba. chassis size 11in. w x 4in. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price £8-92. P. & P. 45p.

BPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Translstor F.M. tuner head withtwin A.M. Gang
incorporated. Beautifully engineered with precision geared
reduction drive. F.M. R.¥F. Transistor, oscillator/Mixer
and firet 1.F. stage (10.7 Mc/s output) with optional AFC
connection. Built ou printed cireuit
panel and fully acrecned. Extremely
stable over range 88-108 Mc/s. Brand
new and pre-aligned. Size 2}in H. x
13in W. > 24in D. For 6V D.C. @
2.8mA. AM. Gang fitted with trim-
mere which can be connected to
standard A.M. aerial and oscillator
circuite if required. LIMITED
NUMBER. Only £2.25 post free.
Connection details supplied.

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica's and bushes. Hize 22in X
3in approx, 26p pair. P. & P.5p

HIGH GRADE COPPER LAMINATE BOARDS
8in X 6in x &in. FIVE for 0p. P. & P. i3p.

TELESCOPIC AERIALS WITH SWIVEL JOINT, Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 6in. to approx. 224i Maximumn
diameter jin. 25p each. . & P.5p.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.

Giving 13 alternativea. Primary: 0-210-240V. Secon-
dary combinations: 0-3-10- 1.;- 24 0-60V  half
wave at 1 amp or 10-0-10, ¢ , 30-0-30V, at 2 amps
full wave. Bize 3inL ng“ x 3inD. Price £1-75.
P.& P.30p.

MAINS TRANSFORMER. For transistor power supplies.

Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240V. Bec. 12-0-12 at 1 amp. 88p. P. & P. 13p.
Pri. 200/240V. 8ec. 10-0-10 at 2 amp. 21-88. P. & P. 30p.
Tapped Primary 200-220-240V. Sec. 21-5V at 500mA.
63p. P. & P. 13p.

4 AMP BATTERY CHARGER TRANSFORMER

Brand new. For 6 or 12V. 240V Primary. Secondary
volts r.m.s. off load 10 and 16:3V. Overall size approx.
23in x 2}in x 3in. Weight 3lb. Limited number at
£1.38. P. & P. 35p.

HANDBOOK OF TRANSISTOR EQUIVALENTS
ND S8UBSTITUTES
A must for senxcemen and home constructors.
Including many 1000’z of British, U.8.A., Eurupean
and Japanese tranaistors. ONLY 40p. Post Op.

PRECISION ENGINEERED PLINTHS

Beautifully cuonstructed in heavy gauge *“Colorcoat’
plastic coated steel. Resonance frec. Designed to take
Garrard 1023, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 11 and 111, 8L65B, AT60, ete., or B.S.R. C109,
129, A21, ete. Choite of black lcatherette or teak grain
finish. 8ize 12}in x 14}in x 3}in high (approx. 7}in
high, including ri smoked acrylic cover). Price

P. & P. 60p. £550

LATEST ACOS GP91/18C Mono Compatible Cartridge with
tfo stylus for LPJEP{78. Universal mounting bracket.
2150, P. & P. 80,
SONOTONE 8TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 sulus I)l.lmmul Stereo 1LP and Sapphire 78. ONLY
29-50. 10p.  Also available fitted with twin
l)mmoml ’l‘/() uhlm for Stereo LP. £3. P. & . 10p.
LATEST RONETTE T/0 Slereo Compatible Cartridge for
EP/LP/8tereo/78. 21:63. " P. & P. 10p.
LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP{78 mono or stereo recoris on mono eqnipment.
£1-50. P.& P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier emiploying heavy
duty double wound mains transformer, ECC83, ELS84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer wnatched for 3 ohm
speaker. 8ize 7in.w. 3d. 6h. Ready built and tested.
PRICE £375. P. & P. 40p. ALSO AVAILABLE
mounted on board with vutput transformer and speaker
ready to fit cabinet below. PRICE £24-88. T. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK I1
Uncut tnotor board eize 141 12in., clearance 2in. below,
5}in. abave. Wili tahe above amplitier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Size 18x 15 x8in. PRICE 2475, P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Rize 16}in high
<10}in wide> 5}" deep. Fitted with E.M.L
Ceramic Magnet 13in~8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

QOur Price £8:40 ... .

CABINET AVAILABLE SEPARATELY
£4°50. Carr. 60p

Also available in 8 ohm with EM1 13in x 8in.
speaker with parasitic tweeter. £28-50. Carr.

LOUDSPEAKER BARGAINS

5in 3 ohm £1-08, P. & P.15p. 7 x 4in 3 ohm £1-15, P. & P.
20p. 10 x 6in 3 or 15 ol £1-80, P. & P. 30p, E.M.I.
8 x 5bin 8 vhm with high tlux magnet £1-62, P. & P. 20p.
E.M.I. 134 Xx 8in 3 ohm with high flux ceramic magnet
£2-10 (15 ohin 22-25). P. & P. 30p. EM.1. 13 x8in, 3 or
A or 15 ohm with two inbuilt tweeters and crossover net-
work £4:20. P. & P. 30p. EM.T. 13" - 8" twin cone
(parastatic tweeter) 8§ ohmn 22-25. P. & P. 30p.
BRAND NEW. 12in 15w H/D 8peakers, 3 or 15 ohm.
Current. production by well-known British maker. Now
with Hiflux ceramic ferrobar maguet assembly £6-25.
Guitar models: 25w £8-50. 35w £8:50. I'. & P. 38p each.
E.M.I. 3}in HEAVY DUTY TWEETERS. Powerful ceramic
magunet. Availablein 3, 8 or 15 ohm 88peach. P. & P. 13p.

12in “RAY TWIN CONE LOUDSPEAKER
10 watts peak handling. 3,8 or 13 ohm, £2-20. P. & I>, 30p.
35 ohm SPEAKERS 3”. ONLY @83p. P. & P. 13p.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 11}in x 14}in x I{in  deep. Weight 190z.
Power handling 20W r.m.s. (40W peak). Impedance
# ohin only. Response 40Hz-20kHz. (‘an be mounted
on ceilings, walls, doors, under tahles, ete., and used with
or without bafle. Send 8S.A.E. for full details. Only
25-76 each. P. & P.25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually £1-75 yd., our price 76p yd.
length. P. & P. 15p (min. 1 yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 chms. Easily converted for mono. PRICE
22:95. P. & P. 15p.

HIGH IMPEDANCE CRYSTAL sTICK MIKES.
PRICE £1-05. P. & P. 8

GENERAL PGBPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitabie for use with valve or
transistor equipment. 9-18V. Battery or from H.T,
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Bolid encapsulation size 12 x 1} x %in.
Brand new — complete with instructions. Price
88p. P.& P.13p.

CENTRE ZERO MINIATURE MOVING COIL METER.
1002A for balance or tuning. Approx. size lin % lin
- $in. Limited number 76p. P. & P. 10p.

bass
65p.

OUR

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 firstclass Hi-Fi Stereo Amplifier Kit. Uses

14 transistors including Silicon Transistors in the first
five stages on each channel resulting in even lower noise
level with improvel sensitivity. Integrated pre-amp
with Bass, Treble acd two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakers from b to 15 ohms. Compaet design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolta—no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of. Brief
speclfication: Power output 14W r.n.s. per chanpel into
5 ohms. Frequency response -+ 3dB 12-30,000Hz.
Sensitivity better than 80mVinto IM . Fullpower band-
width + 3dB 12-15,000Hz. Bass boost approx. to 4 12dB,
Treble cut approx. to —16dB. Negative feedback 18dB
over main amp. Power requirements 35V at 1:0 amp.
Overall pize—12" wide - 8" deep 21" high.

Fully detailed 7-page construction manual aml parts list
{ree with kit or send 18p plus large 8.A.E.

PRICES AMPLIFIER KIT, £210-50 P. & P. 16p.
. POWER PACK KIT, 23 P.& P.30p.
CABINET, 28 P. & P 30p.

(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
220-50. Post Free.

Note: The above amplifier is suitable for feeding two
mono sources inlo inpuls (e.g. mike, radio, twin record
decks, ele.) and will then provide mizing and fading
Sfacitities for medium powered Hi-Fi Discotheque use, ele.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 74in w. - 4in.d.x
4}in. h. Incorporatea KCC83,
EL84, EZB80 valves. Heavy
duty, double wound mains
transformer and ocutput trans-
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 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 24-76. P. & P. 35p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance to
HA34 above but empioys entirely different and advanced
circuitry. Complete set of parts, etc. £3-68, P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 35 watts. Volume
and tone controls. Chassis size only 7in. wide ¥ 3in. deep ¥
6in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality ogtput transformer. FEW ONLY.

K B & P.
BARGAIN Pnﬁ:’g ox £2:756 *F 3%:

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow recorde
and announcements
to foilow each other.
Fully shrouded section wound output transformer to
match 3150} speaker and 2 independent volume controls,
and separate bass ard treble controls are provided giving
good lift and cut. Valveline-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. 8iinple instruction booklet 13p (Free with
parts). All parts sold separately. ONLY £7-87. P. & P. 55p.
Also available ready built and tested complete with std.
input sockets, £9-97, P. & P. 55p.

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.

A few minules from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Tel. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P_ & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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PHOTOELECTRIC KIT

CONTENTS. 2 P.C, Chassis Boards, Chewicals, Etching Manual, 1nfia-Red Photo-
transistor, Latching Relay, 3 Diodes, Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, ete. In fac erything vou need to build a Steady-Light
Photo-8witch/Counter/Butglar Alarin, ete. (Project No. 1) which can be maodified for
modulated-light operation.

PHOTOELECTRIC KIT
£2-60

Pastage awd Pack, 15p (U.K.)
Commonvealth:
SURFACE MAIL 25p
ATR MAIL £1 40

Anstralia, New Zealand,
3. AMrica, Canada and U.8.4.

Al Essential Data Circuity
and Plans for Building
10 Advanced Deslgns

PHOTOELECTRIC
BURGLAR ALARM |
(MVISIBLE BEAW TYOE)

E-L

INVISIBLE BEAM OPTICAL KIT

Everything needed (exeept plywood) fur building: | Invisible- Beaul Projector amd 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 43-degree wouden blocks. Infra-red flter, pro-
Jjector lamp holder, building plans, ete. Price £1.25.  Portage and Pack. 10p (1. K.).
Commonwealth: Surface Mail 20p; Air Mail 50p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT,

CONTENTS: As above. Twice the range of standard hit. Larger Lenses, Filter, ete.
Price £1.85. Postage and Pack. 15p (U.K.). Commonwealth: Surface Mail 20p; Ail
Mail £1-15.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-bean:, Relay-less, Steady-light Photo-Switch, Burglar Alar, Door
Opener, Counter, etc., for the Experimenter,

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,
Resiators, Screws, etc. Full Size Plans, Instructions, Data Sheet 10 Advanced Photn-
electric Designs’".

Price £1.25, Postage and Pack. 10p (U.K.). Conmnonwealth 20p: Ainuail 50p.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, ete. Everything
(except plywood) to build 1 miniature invisible beam projector and photocell receiver
for use with Junior Photoelectric Kit.

Price 78p. Post and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p: Air Mail S0p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send 8.A.E. for full details, a brief description of all Kits and Projects

A.M.CEECTRONICSLTD.

SCORPIO ELECTRONIG 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

We can now

prices.

Examples £p
MC724P 0-68
MC790P 124
MC1303L 270

offer a
Motorola I("s at industrial

vast

range

Data Sheets

£0-124

extr:

a

ol

distributor

FAIRCHILD (RTL)

1-3 6-11
L300 40p o
L914 40p an
L923 40p 7
Data sheet 124p
LINEAR
Op. Anps. 1-11 12 24 25-99
£p £p £]
L702A TOS 280 270
L702C  TOO 077 072
L703C TOJ 0-62 0.57
L708C TOs 0-38 0-36 0-31
L708C  DIL  0-83 0-31 0-27
L710C  TO3 047 0-42 0-37
L710C DIL 0-45 0-40 0-36
L711¢ TOS 0-49 0-44 0-38
L711C  DIL 046 040 0-85
L716 TOs 1-87 176 170
L723C TO3 075 0-72 0-88
L739 1-85 = =
L741C 105> 0-40 0-38 0-34
L741C DIL 0-38 0.38 0-32
LM741CN D1L - 070 0-85 0-80
MNT727041' DIL 0-45 0-40 0-35
MULLARD  PLESSEY N
P
TTL g BL40ID 150
FIHI01 087 SLALLC ]
FJH121 0-87 SL701C 145
FJH14} 0-87 SLT02¢ 1.5
FJH161 0-87
FJH171 0-81 DATA SHEETS
FIH221 0-874 174p
FJJ101 {g;g
FJJ121 R
FJJ141 3124 TOSHIBA!
FJJ191 1.87 P
FJJ251 312§ TH0I3P 24-57
FJIK101 285 20 WATT AMP
FIY101 080 TH9014P 2150
PRE-AMP
MULLARD DATA HHEE’I‘:Iz
20-
DTL .
P
reuior  ogyy MULLARD
FOHI21 105 LINEAR
FORsl 1o 3
FCH23 180 paas .
FCJ101 regg N \,,:1 }.ﬁg
FCJ111 1-55 s
FCJ201 180 263 070
FCJ211 275 283 0-80
FCK101 431 300 200
FCY101 1-05 310 130
320 0-85
GENERAL 350 210
ELECTRIC &EB 02
2p 521 0-57
I;AQBQ 2§: 522 113
A246 1 5 .
PA264 178 ne s
5 f
LD LS 700 350
811 445
SIEMENS TAB101 0974
TAALSL 0-88 TADIOU 197§
TAA435 073 TADIIO 1-974
SGS
TAAG61B £1-32 TAATGO £23-50
TAA821 £2-03 TBA6G51 £1-69
All TTL IC's wiay be mixed to qualify
for quantity discounts.
8 Pin TO-5 1.C. Holders, £20-20
10 Pin TO-5 1.C. Holders, £0-28
12 Pin TO-5 1.C. Holders, £0-40
8 Pin Dual-in-Line I.C. Holders, £0-20
14 Pin Dual-in-Line 1.C. Holders, $0-17
18 PIn Dual-in-Line I.(. Holders, £0-20
TTL LOGICS
1-11 12-24 1-11 12-24
H & & %
8N7400  0-20'0-18 SN7403  0-20 0-18
BN7401 0.20 0-18 SN7404 0-20 0.18
8N7402 0-20 0-18 8N7405 0.20 0-18

1-11 12-24

& £p

SN7406 080 0-75
SN7407  0-20 0-18
SN7403  0.20 0-18
SN7404  0-20 018
0-20 0-18

0-23 0-21

0-48 0-46

0-40 0-38

0-84 0-78

0-84 0-78

0-20 0-18

0-51 0-47

0-48 0.45

048 0-45

0-80 0-75

0-23 0-15

0-48 0-42

0-80 0-75

7 0-84 0.60

7 0-84 0-60

7. 0-23 0-21
N74414N0-87 0-83
SN7442  0-85 0-81
SN7443  2.86 2.70
SN7444  2:86 270
SNT445 250 240
8N7446  1-00 0-85
N7447  1.00 0.85
48 1.00 0-95
SN7449  1-00 0-85
SN7450  0-20 0-18
SN7451  0-20 0-18
SN7453  0-20 0-18
8N7454  0-20 018
4N7460  0-20 0-18
8N7470  0-40 0-38
8N7472  0-32 0-30
SN7473 043 0-41
SN7474  0-48 0-41
SN7475 045 0-44
SN7476 045 0-44
SN7480  0-70 0-85
SN7481 140 1.38
HN7482  0-87 0-82
SN7483  0-87 0-82
8N7484 200 1.85
SN7485 3-62 8-40
N7486  0-33 0-30
SN7490  0.87 0-84
SN7491AN1-21 1.10
8NT492  0-87 0-84

1-11 12-24
& 2
SN7493 087 0-
8N7494  0:87 0-
SN7495  0-87 O-
SN7496 087 0-
SN7497  8.40 6-00
8N74100 1.65 1.
8N74104 1.52 1-4
SN74105 1.52 1-4
SN74107 0-52 O-4!
SN74110 0-80 0-7
SN74111 1-57 1-48
8N74118 1-30 1.88
SN74119 192 1.
AN74121 0-80 0-
8N74122 1.44 136
8N74123 2.85 2
8N74145 1-80 1.
8N74150 3-52 3-
8N74151 1.40 1.38
8N74163 1.40 1.38
SN74154 2-20 210
8N74165 1-68 1.60
8N74156 1.68 1.88
BN74157 1.92 1.88
8N74160 1.80 1.78
S8N74161 2.80 288
BN74162 4.26 4.10
$N74163 4-26 410
SN74164 2-20 210
HNT4165 225 218
4N74166 4.45 4-20
SN74167 840 6-10
SN74170 4-38 4-18
SN74174 240 2:30
8N74175 1-68 1.60
BN74176 £-64 288
SN74177 £.64 2-88
SN74180 2-18 2-08
AN74181 9-33 9-00
8N74182 2.08 1.95
SN74184 4.80 4.60
SN74185 4-80 4-60
8N74190 1.80 1.70
SN74191 1-80 1-70
SN74192 1.75 1.88
BN74193 1.75 1.8
SN74104 2-67 2.88
8N74195 2-25 £-10
8N74106 2.64 2.88
8N74198 5-95 565
SN74199 5.9 5-68

SGS EA 1000

3 watt Audio Amplifier Module £2-10
Data Sheets 10p each

RCA
Type 1-24 25-89
p 2p
| €A3000 180 1-60

CA3000\'1 1-80 1-80

CA3001  2-89 240
CA3001v'1 2-69 240
© CA3002 180160
('43002v1 1-80 1-80
43004  1-801-80
s 117108
g 280 250
SA3007  2-63 2-34
CA3008 1-80 1-60
CA3008A 298 2-84
!A3010 1-371-23
CA3010A 2-53 225
CA3011  0-74 065
CA301TPRE
074 0-65
43012 0-89 0-79
C€A3012v1 0-89 0-79
CA3013  1-05 0-94
CA3014 1-241-10
CA3014V11-24 110
CA3015 209186
CA3015A 340 3-03
CA3016 246 218
(CA30164 373 3-33
CA3018 084 075
CA30184 1-10 0-98
CA3019  0-84 0-75
CA3020 1-26113
CA30204 1-60 143
CA3021  1-681-39
CA3021v11-56 1-89
| CA3022 130 116
CA3023 128113
CA3026  1-00 0-80
‘ CA3026PRE
1-00 0-80
CA3028A 0-74 0-65
CA3028B 1-05 0-94
CA3029 087077
CA3029A 1-65 1-47
CA3030 1-371-23
CA3030A 2-53 2:25
CA3033 253225

Type 1-24 28-99
£p
CA30334 4268

OO0 00w -

PP LR E RN
S8R R8RSR TRESRR AR RRESSBISEISeRses T
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LARGEST STOCKS

WIDEST RANGE

TRANSISTORS
2G301 20p 2N3405  4bp 40311 86p  BC172
26302 20p|2N3414  284p|40312 474p| BC175
2Q303 20p [2N3415  224p|40314 mp BC182
20308  424p|2N3416  874p|40320 474p BC183
26308 80p [2N3417  874p| 40323 824p|BCI83
26309 80p (2N3570  £1.25(40304 4"’ BC212L
2G371 18p|2N3572 974p | 40326 3'”p BCY30
26374 20p|2N3606 274 |40329 300 | BCY31
2G381  284p 2N3606  £7ip ® BCY32
2N404  224p|aN3607  seyp|i0341 2P |pcyasg
INGps  odn|ansvor 11p[10347  87ip| peyay
2N697 20p|2N3703  10p|i9338  SBipijiygy
2N698  25p(2N3704  1lp|ioser  424PIpcyag
IN708  12jp(2N3705  10p| 40351 P Beyso
aN7064  124p|2N3706 gp| 4036 574p peyan
2N708 18p(2Ns707  11p|40870 8240/ By 43
2N709  624p|2N3708 7p| 40406 5%p|BCysy
2N718 p | 2N3709 gp | 40407 409| pCy 58
2N726 80p|2N3710 9p| 40408 52ip| BCyse
aN727 80p [2N3711  1gp|40410 8240 | Bcyeo
2N014 174p(2N3715  £1.23[40467A4  B87ip|BCY70
2N916 17)p|2N3716  £1.80( 404684 88D BCY71
2N§18 80p|2N3791  £2-08 | 40600 574p|BCYT2
2N029 22§p|2N36819 8bp| 40673 85p | BCZ10
2N930  87§p|2N3823  97}p|Aclo7 30p| BCZ11
2N1090  £84p|2N3854  274p|ACI26 20p|BD116
2N1091  224p|2N38644 £74p|ACI27 25p | BD121
2N1131  28p|2N3855  274p|ACI2S 20p| BD123
9N1132  26p|2N38554 80p|ACI54  £84p! BD124
2N1302  17}p|2N3856  80p|ACI76 25p| BD131
2N1303  174p|2N3856A  85p| AC187 62¢p(BD132
2N1304  29)p(2N3868  26p|ACI88  874p|BDYI10
3N1305  28pi2N3858A  80p| ACy17  g74p|BDY1I
2N1308  25p|2N3859  224p|aCyix  28p|BDYIT
2N1307 25p| 2N3860A  82ip| ACY19 25p| BDY18
2N1308  80p|2N3860  80p|acyoo 25p| BDY19
2N 1309 80p|2N3866  £1-80! A (Y21 25p| BDY20
2N1607  17yp|2N3877  40p|acyse 20p | BDY38
2N1813 25p 2N38774  40p|ACy2s 20p! BDY60
3N1631  85p|2N3900  874p Acyso  90p|BDYE!
3N1632  80p|2N3000A 40p ACyi] 355 BDYs6:
2N1637  80p|2N3901  974p|AC P BFII5
2N1638  27§p|2N3903  8pp|ACY44  40p|ppy);
2N1671B 1]2N3904  8gp|AD140  524p| yp) 43
aN1711  25p{2N3905  374p|AD149  B%pippi67
2N1889  884p|2N3906  874p|AD160  624p|BF173
2N1893  874p|2N4058  17{p|AD161 874p| BF177
2N2147  B2§p|2N4059 10p|AD162 37ip| BF178
2N2148  87)p|2N4060  124p|AF106  42ip|BF179
9N2160  87yp|2N4061  124p|AF114 26p | BF180
2N2193  40p[2N4os2  1g4p|aF115 25p | BF181
aN2193A  42p|2N4244  47)p|AF116 25p | BF184
2N2194A  80p[2N4285  174p|AF117 25p| BF185
3N2217  27)p(2N4286  17ip|AF118  6g4p BF194
9N2218  28p|2N4287  174p|AF119 20p | BF195
aN2219  £3p|2N4288  174p|aF124  gg4p|BFI
2N2220  285p|2N4289  174p|4¥195 20p | BF197
2N2321 25p|2N4290  174p|aF126 g0p | BF198
3N3222  80p[2N4201  174p|aF127  174p| BF200
9N2287 21070 |2N4292  124D|, p13g a74p| BF224
3N2207 ~ 80p(2N4303  474p|Aricy  aiiP|BFus
N2868  179p|2N6027  62ip| Amiis  SolD|BF237
aN2369  174p|2Ns028  B7ip| P10 7RHDIRpoag
9N2360A 17§p|2NG029  474p|AF180  621p/progy
3N2410  42{p[2N5030  4gjp|AF18l  424p|ppisa
aN2483  87)p[2NG172  124p|AF23% 424D ppwse
2N2484  88yp[2N5174  82jp|AF27Y 471 BFweo
2N2830  224p|2NG176  b624p|AF280  624p|BFW6)
2N2540  284p|2NG5176 48p|AFZ11 82ip | BFX 12
2N2§13 86p (2N5232A4  30p | ASY26 28p | BFX 13
2N2614 80p | 2N5245 48p| ABY27  374p|BFX29
9N2646  52)p|2N5246  424p|ASY28  274p BFX30
2N2696  82)p|2N5249  67{p|ABY29  27ip|BFX43
2N2711 p|2N5265  £3-25] ABY36 28y [BFX44
2N2712  28p|2N5266  22:78| Agyso 25p| BFX68
2N2713  274p|2N56267 22624 394p| BFX84
3N2714  80p|2N5305  874p|ABYSI 32D IRy
9N2866  68§p|2N530s  40p| ABYS4 250 BFX 86
2N2004 80p|2N5307  874p|ABYSS 82ip  BFX87
2N2904A 82)p|2N6308  874p|asz21 424p| BFX88
N9905  87§p|2N5309  624p|au103  £1.25| BFX89
S9N2006A  40p[2N6310  48jp BC107 10p|BFX034

2906 2Bp[2N6364  £7gp| BCIO7 % BFy19
aN2906A 27jp|2N53565  87jp|BCIL08 100| BFy11
N2807 80p (2N5356  824p [BC109 100| BFY17
9N2923 15p|2N5365  474p|BCHI3 15p|BFY18
2N2924  18p|2N6366  82jp|BCl15 15p1BFY19
2N2926 18p(2N6367  674p|BCI16A  18p/BFy20
2N2926 2N6457  37jp|BC118 10p| BFy21
« Green  14p|280056 76p | BC121 20p| BFY24
. Yellow 184p (28020 22 BC122 20p| BFY25
. Orange 1281; 28102 80p|BC125 20p| BFY26
9N3011  80p|28103 25p| BC126 20p| BFY29
2N3014  8Rp|28104 26p(BC140  374p|BFY30
3N3053 18p 285601 824p| BC147 10p|BFY41
2N 3064 46p (28502 860 | BC148 10p|BFY43
aN3056  62p|28503 2740 Be149 12p| BEY50
9N9133  80p|3N128 200|BG1s2  174p| BEYSL
3N3134  80p|3N130 21274 p P BFys2
9N3135  88p|3N14 771p| BC157 200 | BFys53
9N3136  25p/3N141  79p|BCI08 11piBFys6A
SN3300  £5p|3N142 BC169 125/ ppy 75
N33O 20p|3N143 87jp|BCL60 624p/BFY76
$N8301A  80p|3N152 87¢p|BC167 Up|BFY77
N8392  17§p|R.C.A.:— BC188B  10p  BFY90
9N3393  1Bp|40060 65p| BC168C  1lp  BPX25
aN3sed  18p|40244 £2p| BC169B  1lp|BPX29
9N3402  2R4p 40251 87{p|BC169C  12p|BPY10
9N3408  28jp | 40309 824p|BC170  124p| BRY39
IN3404  8R4p 40310 45p | BC171 18p! B8W41

Maiching charge (audio transistors only), 18p extra per pair.
Post & Packing 13p per order. Europe 25p.
Prices subject to alteration without prlor notice.

D.C. PANEL METERS
18p BSW70 27n‘NKT:-;38 28p | MR34 SERIES—FACE SIZE 42 < 42mm. ALL PRICES FOR 1-9 PIECES.
22" BSX19  17ip NKT240  274Di50,4, £2.00; 100uA, £1.871; 200uA, £1.75; 500uA, £1-50; 50-0-50uA,
10p BSX20  174p NKT241  27iple1.87]; 100-0-100u4, £1.75; 500-0-500uA, $1-60; lmA, £1.60; smA,
9piB8X21  37jp NKT22  2001g1.60;" 10ma, £1-60; 50m., £1-80; 100mA, £1-80; 500mA, £1-60:
11p| ggx 26 asp NKT243  621D|14, 21.60; 54, £1-80; 10V, £1.80; 20V, £1:60; 50V, £1.60; 300V,
13p 7 NKT244  17}p|g1.80: 500V, 1.
27ty BBX?é ;7 D NKTads oty £1-80; 500V, £1.60.
BSX2 24p
30p| paxgo  gpyp NKT261  20p
500 Baxs1  ep PINKT262  30p SUBSCRIBERS’ MAILING SERVICE
» .
§5= BEX76  £2}p §§¥33? §°P We are pleased to announce that we can now offer a mailing
40p|BBXTT  2%pigpron, 5 : service to our customers. For £1-00 the customer will be
60p §§§;§ g; PINKT274  20p|supplied with a loose leaf binder and information on existing
50p BSY10 2 PINKT275 8 pland new stocks as they become available. Subscribers are
} : RSy H) : NKT281 27ip|also able to take advantage of attractive discounts.
; T401 8%4p
32}p|BSY24 18p NK
ssip(Bsvzs  1gp NKT4C2 0D DIODES & RECTIFIERS
gg: e B : NKT404  624pINOI4 7 18940 5 BAXIZ 1%p  BYZI3  96p
o0 | Bsyos  17i5|NKT405  76p|iNole 7 AALLY 10p BAX16 12{p  OAJ 174p
0| Bavas 171PINKT406  62ip|IN4007 209 AA129 10p BAYI8 1%p OA9 10p
1310 Bavas 5ey| NKT451  624p|IN4148 AAZ13  10p  BAY31  7p  0Al0  22jp
P 2 D NKT452 624D 1\5145 12374; AAZIS  12jp BAY38  25p  0A47 8p
2710  B3v3s 250 | NKT453  474p 1844 8p  AAZIT  12ip  BYI00 17ip  OAT70 w
PiB8Y37 25p | NKT603F 82{p|18113 15  DBALOO 16 BY103 22 0A73 10
21124 13 tp D
B BRNGRL memm o 8 snoms ommoap oo @
! 8 " 80p|rs121 p  BAllO ? 2 D H
sgap BSY51  824p|NKT677F 80p|18130 8p  BAlLG 7ip  BY127 17}p  OAB5 10p
E 14 (13131 0p 34141 ip P P
J501B8Y5e  82ip| NKT713 26 1 BAl4 32 BY164 524 0A90 2
ssg BSY33  374p|NKT781  30p|Is132 12p  BAl42  824p BYXI10 22fp OA9l K]
21.37} BBY34 40p|NKT10419 380p 15320 gp {;A}:J lg‘g‘n %%}g agl:n 32330 ‘zn
"821 | BBY36 90p | NKT10439 874p 13922 p Al45 D D D

‘}1‘323 BSY78 mS NKT10519 824p|13923 12p  BAlad4  124p BYZI2  80p TIV307 80p
21.95| BBY79 46p| NKT20329 424p

21-974 | BBYS82  524p|NKT20339 874D | ma[Ng TRANSFORMERS “VARNISHED"

21.124 |BBY90  874p|NKT80111 724D |1 amp Charger. Bec. 0-3-5-9-18V (P. & P, 22ip.) .. 96p
874p|BBY954  124p|NTKRO0112 874D |2 anmip Charger. Sec. 0-3.5-9-18V (P. & P. 224p.) .. 21.44
21-25/C111 78p | NKT80113 1 amp (Douglas) MT103 Sec. tappings from 6V to 50V 2212
£1.25[C424 274p £1-124 /3 amp (Douglas) MT104 Sec. tappings from 6V to 50V 2207

21| (425 55p| NKT80211 924! Post and packing 25p.
25p| C426 40p gﬁ}ggg}g gg:n 8 amp (Douglas) MT107 Sec. tappings from 6V to 50V 27.5¢2
473p | Cy4¢ 2 D| Post and packing 374p.
3p C-fm 3740 NKT80214 824p| Various other Transformers ranging from A to 5A in stock.
18|74 00| NKTs0215 9847
D13Ti 824p |3 e
190 nhepr  374p| NKT80216 924p| TRIACS BRIDGE RECTIFIERS
30p 0C20 76p|8C41A 85p ' SC35D 21 | A PIV A. PIV
a0p(DISTS 43901 6o 509 |SC41B 85p | SC36D 80y | 1 100 87 |4 50 aop
308 |1y 6py 1| 0C23 §0p | BC41D £1.10 | 8C40D £1. 14 140 &7p |4 100 70p
35, : P ocas 80p | 8C50D $1-90  8C45D 180 | 0 S0 o 14 100 80p
agjp DONL = 75D| 5o 50p | 40430 85p 8CAGD £1-40 J Ple 50 egp
26p|GET102 30|56 274p | 40486 85p 40429 B0p | 2 200 4lpig 200 80p
424p|GETLIZ 20 8 824p|40512 21.53 40432 2187 1 2 400 48p )6 400 2£1.10
17{p| GET114 FHR u
‘égp gg"“}g 503 i!;c&l/wmy}’mng: Triaca DIACS
P 82 10 (Pressfit) 4 amp 100 P1V' 85p MPT20 40,
424p|GET120 n{g TC4/20 (Pressfit) 4 amp 200 PIV 76p  MPT28 879;
:g:p GET873 26p g%‘,/f)‘}“”m“” 4 amp 400 PIV 87p  MPT32 37ip
D|GET880 20p BT 2lp  MPT36 87ip
14p | GETS8T 124p
199|GET88Y 16p P.E. SCORPIO IGNI
230 | Orronn 1sp E. GNITION SYSTEM
gg; GETB896 12§p COMPLETE KIT £10°00 P. & P. 50p
2710 ETdos I
ﬁgg MJ400 . 072 224p MULLARD SUB-MIN ELECTROLYTIC
g74p|MI420 21124 |0C76 224p|C426 range axial lead
gaqp| MI421  2l1gy 83;; 30; Vul/ucs(u.F/V), 0:64/64; 31163 2:5064: 4/10; 4/4 i 5
MJ430 2102 6:4; 6:4/25; 8/ ; 16/40; 20{16; 20/64
e H 055 | 0CBID 25/25; 32/10; ;407167 50/8-4; 5 '/m 20140; 54110; Bofa:
MI480  974p|OC83 28p |B0/16: 80/25; 100/6-4; 123/10; 125/16; 00/64 200/10; 320/6-4.
30p
95 [ 0C84 25p
S dTiee  Et|ocia  sei|T
T M1 giatj|ocio  asip THYRISTORS MULLARD €280
7 06170 30p(PIV 60 100 200 300 400 o
$B3p|MI1800 12&7; o617 sop/1A 25p 27p 37ip 40p 474p | M/FOILCAPACITORS
o1 121 oca00 4op|34 40p  45p  BBp 800 | 0-01,0-022, 0-033, 0-047, 8p; 0-068,
PIMIE520  80p| 3C200 80p|7A 87ip sz,p R 12; 01 4p each.
2;? MJIE521  78D| 5Ga0n % TIC47 0-64 200 PIV 68 0-15, 5 22, 0-33, 8p each.
”’D MJE2955 0C203  424p|Also 124 100 PIV, 78p; 2N3525 | 0-47 9
70; ’1587’ 00204 a2ip|at 85p.; 2Nd444 2191 0-68 llp
MJE3055 874p|0C2035 90p - 1uF l4p
25 K MEET02 g:: 06207 78p | VEROBOARD “0"1‘7 M“:'} iaer g‘l‘;
284p OCP71 424p 2l O rix e
32ip\MPF104  87ip ORPI2  B0p|2jin x 3iin 17p 23p
BhlMerios amis|ORrel Sy 24 x o @ 2 | WIRE-WOUND RESISTORS
. P346A  224p|3%in x 31in D tt 59 to 270 oh
424p|NKT0013 47ip|Ti000A 84| 3din x oin ©30p  zep | G patt 5% (e to onme
45p| NKT124 42{p|TIP30A  60p|5in X 17in (plain) 83» - 5 watt 5% (up to 82k 1 only), 9.
25p NKTlga 274 ITIP31A  624p|Vero Pina (bag of 36), £0p. 10 watt 5% (up to 25k only),
ggg gﬁ:};g :’;’9 TIPs2A n?gg Yero cuiter, 48p; Pin insertion 10,
2 D|TIP334 -08 | Tools (0-1 and 0-15 matrix) at 85p.
800/ NKTI3 9740 | TIPIAA  45.08 | moommemmmme POTENTIOMETERS
62 : Eﬁm a:’: ggﬁ; °f3" OPTOELECTRONICS &;M;:Lin less awitch, 18p,
23DINKT211  30p|TIsdy 10p| MINITRON 3015F 7-BEGMENT | Log. or Lin., with switch, $5p.
20P\NKT212  830p|TIB45 27p| INDICATOR (S8EE P.E. MARCH | w{fi sound Pots (3W), 88p
23pINKT213  30p 11p]1972) 22 | Twin Ganged Stereo Pots, Log.
174p| NKT213  221p|ninds PIGNP-7AH COLD CATHODE o Lin & '
57 P|TI847 11p 8 and Lin. 40p.
7 : NKT215  22ip| 11844 18§p| SIDE-VIEW NIXIE TTUBEE 76p.
T1L-209 RED LIGHT EMITT-
agip| NKT210  $24p|T1849  12i0| 15 D1onE (TEXAS IN8T) a5p | PRESETS (CARBON)
5%4p P|T1850 1%p 01 Watt
874p| NKT219  80p|qrgy5) igip 02 Watt Op
£1:98| NKT223 2&» tiss2  12ip| RESISTORS 0-3 Watt 74p
£1.80 P | TI853 224p | Carbon Film
21.45 | NKT225 224D TIR60  224p|§ watt 5%, 1p. W & }W are THERMISTORS
474p|NKT229  80p| TIS61 25p |} watt 5%, 1p. E24 serles. R53 (8TC)  21.20
424p[NKT237  38p TI862 274p|§ watt 5%, lip. IW,1W, & 2W K151 (Ik) 18p VA1077 20p
w M/O 2°, 4p. are E12 series. VA3705 5p
Commonwealth (Air) Letter 63p (Min.). Parcel £1-69 (Min.). |1 watt 10%, 24p. Mullard Thermmou also in stock,
2 watt 10%, 6Op. Please inquire.

01-452 016
Telex 21492

A. MARSHALL & SON
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

Send
Lists

15p for Comprehensive Price

MON-FRI 8-5.30
SAT 8-5
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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 GPQO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you getall
the prm(ed 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 PROIECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
ete.
GET YOURS! SEND £5-50 NOW (S.A.E. for details)
TO: ‘BOFFIN PROJECT.

DEPT. KE2010

4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY

GLEARING LABORATORY,scopes, V.T.V.M's,
V.0.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.8.U.'s, pulse generators, 1).C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. TLower Beeding 236.

GCHEAP FAST LOGIC EX-ICT. 2, 4, 6 DTL
gates per board, suit 100ns clock (IMHz rate)
Circuits, write-ups 50p. I'ree with order.
10 Boards £1-50. CIIAPLIN, 14 Warminster
Road, Loudon, 3.1.25,

SOUND/LIGHT—POWER DIMMERS
SPECIAL LIGHTING EFFECTS

Choose from our
specially designed for
DANCE HALLS, etc.
Prices range from £6:50 to £22 per unit.
Send for free catalogue to:

D & D ELECTRONICS (P.E.)
20 Lodge Road, Wallington, Surrey

range of versatile units

DISCQO’S, CLUBS,

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Transmorlsed Low Battery Drain,
With ON/OFF Switch and 12V Socket to
run other Lights or 12V Equipment.

Unbeatable at £3 30
orin kit form £2-9°
SALOP ELECTIONlCS

23 Wyle Cop
Shrcwuburv. Shropshire

post paid

Callers welcome

S.A.E, for lists

MISCELLANEOUS

NIP-E

Bulild these
three simple and
extremely eftective
PE sound sffects units
easliy on one Type 3A
or each one on Typ- A

m,vpgiled on Type 3A or 3B

or 1B fibregiass See our advert in classified S
Wiring connections  |SPECIAL SI‘403DI. . amp,
also provided sttswhicd OFFER / ¥ chevils §1-20

NIP ELECTRONICS £/005

ST ALBANS

also A
PE GENERAL PURPOSE
AMPLIFIER

PROFESSIONAL CONTROL PANELS

wi
MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE  ALUMINIUM,
NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.
CHOICE OF SILVER ON BLACK, RED,
BLUE, GREEN.
TRIAL KIT £1:28 Carr. Paid
No | KIT £).88 Carr. Pa:d
. 2 KIT £2:39 Carr. Pai

CONSTRUCTION AIDS. Fascia panels, dials,
nameplates in etched aluminium to individual
specification. Sheet aluminlum, printed cir-
cuits—drafting tapes, negatives supplied,
boards manufactured, singles or small runs,

Copper clad laminate supplicd. Hardware
for constructors. S.A.E. details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwks.

RECORD T.V. SOUND using our loudspeaker
isolating transformer. DProvides safe con-
nection to recorder. Instructions included,

21 post free. CROWBOROUGH ELEC-
TRONICS (P.E.), Lridge Road, Crowborough,
Sussex.

436

MP.E. Led (P.E) BRIDGE ST.. CLAY CROSS
DERBYS.
Y \JIE )
AL

'&l'i \

FOR PRECISION C10SE-UP oy
LEAVES BOTH HANDS FREE

Seeclose up work with
strain and

less eye
fatigue., Lightweight
adjustable headband.
Powerful optically
ground lenses from
‘ Continental glassworks.
Can be worn over
ONLY normal glasses. An essential aid

in electronics, modelling, industry.
. Home and Workshop Stamp

collecting, Jewellers, Watchmaking

and any fine work. 2}x magnifica-
uon. £4.95 + 35p P. & P. Send £530. 3x
model 50p extra. State model. TWIN-BEAM
SPEC-LAMP—Worn just hike a pair of spectacles.
Two powerful spot lamps illuminate working
area. Can be worn with Binocular Magnifier.
Batt, operated. Only £1.90 + [0p P.& P. Send £2.

JOHN DUDLEY & CO. LTD., Dept. PE.3
301 Cricklewood Lane, Child’s Hill, London, N.W.2

Tel. 01-43% 5017, Callers welcome,

BUILD IT in a DEWBOX quality cabinet
2in x 2%iu x any length, DEW  LTD.,
Ringwood Road, Ferndown, Dorset. S.A L,
for feaflet. Write now—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,
11 tones, vibrato, reverh, 255 0.n.0.
352 Dallow Road, Luton, Beds.

167, 87, 547, 47,
LYGO.

METER REPAIRS.
multi-range meters, ete.

Ammeters, voltmeters,
send to—METER

REPAIRS, 39 ¢(hesholm Road, London, N18
0S8,

P.E. GEMINI. Etched aluminium fascia
panels as detailed in latest publication.
Printed circuit boards and other items,
S.ALE. 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 ELECT ONIC
FANTASY MACHINE! How about

“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
15p 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 Y-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 x 24in

£2 each
MINI MAT—size 24in x 7in. £1-80
(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 15p PER ITEM. C.W.0.
ELECTRONIC SWITCHING DEVICES
P.0. Box 7, Aspley. P.D.O. Nottingham

For further details send s.a.e.
Guaranteed satisfaction or money back

DAILY UFO flight pattern, 38p. UFO wave
pattern and prediction, 46p. TV notes on
U0 detection, 2 optical circuits, 50p. UFO
map (8. England), 38p. 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. ITAMILTON
RADIO, 54 London Road, Bexhill, Sussex,
Telephone, Bexhill 7097.

SERVIGE SHEETS. Radio, TV, ete., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 80p.
Also large stock of obsolete and current valves.
JOHN GILBERT  TELEVISION, 1b
Shepherds Bush Read, London, W.8 (01-743
H441). S.A.E. enquiries.
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EDUCATIONAL

EC

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.
Electronics College, Dept. B/5, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721.

Write for prospectus to: London

AMSE (Elec), City & Guilds, RTEB C(erts
Radio Amateurs Cert. Study at home course.
in all branches of Electrical Engineering, ete
Details and illustrated book—FREE—BIET
(Dept. 1.5), Aldermaston Court, Reading
RGT 4PF. Aceredited by CACC.

ENGINEERS—get a technical certificate.
Postal courses in Engincering, Electronics,
Radio, TV, Computers, Draughtsmanship,
Building, etc. FREL book from: BIET
(Dept. H.4), Aldermaston Court, Reading,
RGT 4PF. Aceredited by CAC(C'.

GET INTO Electronics—opportunities for
trained men. Learn at home, Postal courses in
RTEB, City & tuilds, Radio, TV, Telecoms.,
etc. FREL informative guide: (HAMBERS
COLLEGE  (Dept. R.103), Aldermaston
Conurt, Reading, RG7 4PF.

Send now for our:

Hiustrated Component/ SITUATIONS VAGANT

Equipment Catalogue
Slide and Rotary Lamp
Dimmer Catalogue
10p each—post Free
YOUNG ELECTRONICS
54 Lawford Road, London NW5 2LN
01-267 0201

MEN!
£50 p.w.

can be yours

BACK |I8S8UES. First Thirty DP.E. Any
Offers? Bradley 01-643 4288,
dustry for an exciting career as

POTTED BRIDGE RECTIFIERS small size.
00 PIV ZA 85p each, discount on quantity.
Ring Yateley 83048,

and can earn £2,500+ p.a.
JOBS GALORE!

OPTIC8. “‘How to use Lenses and Mirrors',
112p. 100 ills. Hardback. Best book on the
market for the newcomer to opties. £1 each
on 14 days, approval against eash. New and
ex-Gov, optical equipment of all types. 48
page illustrated catalogue free for 3p stamp.
H. W, ENGLISH, 469 Rayleigh Road, Hutton,
Brentwood, Essex. Dept. IP.E.

FOR SALE

S8EEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A. L. K. R,
WHISTOXN, bept, PE, New Mills, Stockport.
CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers®
surplus.  Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL L'TD., 28 Gardner Street,
Brighton, Sussex.

YUKAW

SELF-SPRIN
air drying GRE. Y HAMMER

e
67" o BLACK WRINKLE

50 PROFESSIONAL THE
YUKAN AEROSOL WAy -

D,
hores
190 Yout08  Now Brtn

o butter

PERFECT SPEAKERS EX TV
P.M.3 OHM (Minimum order 2)
8" - 24" 15p each, add 10p per speaker P, & Pkg.

100 SPEAKERS for £15 detivered

200 SPEAKERS for £25 delivered

UHF TUNERS EX TV (Complete with Valves)
£2-50 each + 50p p. & pkg.
or 10 for £23 post free

TRADE DISPOSALS (Dept. PE)
Thornbury Roundabout, Leeds Road, Bradford
Telephone 665670

MORSE MADE EASY!!
FACT NOT FICFION. If you start RIGHT
you will be reading amateur and commmnercial Morse
within a month (normal progress to be expected).

Using scientilically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can’t help it, it's as easy as
learniug a tane. 18 W.P.M. in 4 weeka guaranteed.

Complete Course £4-50 (Overseas £1-00 extra) details
only, 4p stanmip. 01-680 2896.

GSHSC (Box 18), 45 GREEN LAKNE, PURLEY, SURREY

Practical Electronics May 1972

PRACTICAL ELECTRONICS.
Miut. 01-504 3256 after 7.

Vols.  1-5, without obligation, for
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 |
Telephone 061-236 2935

LADDERS o

LADDERS. 20ft, £7-80. (Callers Welcome.
Carr. 80p, Leaflet. (Dept. PELE), HOME
SALES, Baldwin Road, Stourport, Wores.
Phone 02-993 2574/5 Ansaphone installed
5222, Open Sunday 8-12 noon.

Now for the first time anybody (no
special qualifications are needed)
can train outside the computer in-

a

computer operator in only 4 weeks—

144,000 new
computer personnel will be needed
over the next 5 years alone! Write
FREE

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | € S trained man.

Let | C S train YOU for a well-paid post in this expanding field.

CORRESPONDENCE | ~am

A WHOLE WORLD |
OF KNOWLEDGE | sce. occuration..

I CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc. Expert coaching for:
* C. & G. TELECOMMUNICATION TECHNICIANS’ CERTIFICATES.
* RADIO AMATEURS' EXAMINATION.
* GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
* €. & G. RADIO SERVICING THEORY.

Now available, Colour T.V. Servicing.
Examination Students coached until successful,
NEW SELF-BUILD RADIO AND ELECTRONIC COURSES
Build your own 5-valve receiver, transistor portable, signal generator and
multi-meter. All under expert guidance.
POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ABCC ACCREDITED BY THE CACC

r International Correspondence Schools
I (Dept. JA25), Intertext House, Stewarts Road,
London SW8 4U)

INTERNATIONAL

Block Capitals Please
ADDRESS ... . e s

SCHOOLS :

AWAITS YOU! L — -~ T )
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BOOKS AND PUBLICATIONS

PICTURE BOOK WAY OF LEARNING

OVER

BASIC ELECTRICITY

5 Vols.
BASIC ELECTRONICS 6 Vols.

SELRAY BOOK COMPANY, 60 Hayes Hill, Bromley BR2 7HP

£4-50 post paid
£5-40 post paid

1,000,000 PARTS ALREADY SOLD

Available on our 1009, Guarantee Money back

Illustrated Prospectus Free on Request

if not completely satisfied

BASIC PRINCIPLES OF ELECTRONICS
by Jenkins and Jarvis—Pergamon
Vol. I: Thermionics, including theory
and practicals to beyond A and S level;
Vol | | : Semiconductors. Many modern
practicals; questions from recent
examinations. Hard or limp. All
booksellers.

This advertisement inserted by the authors.

WANTED

GASH PAID for New Valves.
return.
4 The Broadway, Hanwell,
01-567 5400/2971.

Payment by
WILLOW VALLE ELECTRONICS,
London, W.7.

HIGHEST POSSIBLE CASH prices for Akai,
B. & 0., Brenell, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Uher, Vortexion, ete. 9.30-

5.00. 01-242 7401.

GROUP POWER AMPS
100 watt, 60 watt, Trany Sets

suitable for EL34, KT88

60 Mains: Pri. 0-110-200-220-240V. Secy. |
350\/—0—‘350\/ at 350MA. Secy. 2 63 CT. at

60 O/P: Secy. imped. 2:75-7-15 ohms. A-A
a. £9.

60 Choke: | H at 350MA, £3.75.

100 Mains: Pri. 0-110-200-220-240V. Secy.
375V at 400MA, Secy. 88V CT.at J00OMA, Secy.
6:3CT.6 AMP. £12.

100 OfP: Secy. imped. 2.75-7-15 ohms. A-A
2k, £11

100 Choke: IH at SOOMA. £3.75,

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 S| 8UG

EX COMPUTER PRINTED CIRCUIT PAKELS
2inx 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum of 356 transistors. Data on
translators inciuded.

S8PECIAL BARGAIN PACK. 25 boards for 81,
P. & P. 18p. With a guaranteed minimum of 85
t istors. Data on Included.

PANELS with 2 power transistors elmilar to
0OC28 on each board-—components 2 hoards (4 x
0C28) 80p, P. & P. 6p.

9 OAB, 3 OA10, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in x 4in. 4 for £1,
P. & P, 25p.

708C OPERATIONAL AMPLIFIER TO5
8lead I.C. 1 oft 50p. 50 off 35p.

TOP PRICES PAID
for new vaives and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES
{B) 367 Kensington Street

Bradford 8, Yorks.

GYRO’8 small pair of motor driven gyros

wanted. IPhone Kettering 3060.

RECEIVERS AND COMPONENTS

New Branded Guaranteed Top Quality
MICROCIRCUITS & TRANSISTORS
All Complete with Data

2N2926, Red and Orange 6_r Green 8p, BC109C
%p, 2N3055 48p, 741 36p, 723 75p, B Y50/5I/52
10p, MEO412 19p, ME4IOI 10p, MPBIII 33p.
Soldercon I.C. Pin Sockets 0:7p per pin.

JEF ELECTRONICS (P.E.5)
York House, 12 York Drive, Grappenhall
Warrington W A4 2E)

Mai! Order Only. CW.O. P. & P. 7p per

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.

100 oft 20p.
250 MIXED RESISTORS 62p
1 & § watt.
150 MIXED HI STABS 62p

1, 1 & 1 watt 6% & better.

QUARTZ HALOGEN BULBS

With long leads. 12V b66W {or cnr apot lights,
projectors, etc. 50p each. P.

GPO EXTENSION TELEPEONES
with dial but without bell. 88peach, P.& P.30p.
21-75 for 2. P. & P. 50p.

BARGAIN RELAY OFFER

Single pole change over sllver contacts 26V to
50V. 25k} coil. 8 for 50p. P. & P.5p.

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 8in or one 4 x 8in.
19p. Add 10p for double sided. C.W.O. plus

SOUND SUPPLIES (LOUGHTON) CO. LTD.
for Eagle International and International Rectifier
roducts.

TOA P.A E t and Mikes.
Capacitors, Resistora, Plugs, Sockets, Cables, Audio
Leads, Semiconductors, Valves, Vero Board, etc., for
the constructor.

Electronics Dept. Tel. 01-508 2715

P & P. 10p. H.R. CIRCUITS, 44 Wattyhall
Road, Wibsey, Bradford.

SHARPEN YOUR RESPONSES with Vernitron
ceramic i.f. resonators. Set of four TF-04 442,
456kHz, with associated capacitors for band-
width 2, 4, 5-7, 7-5, 10 or 12kHz (state which),

order. Overseas 65p. Money back if not 12 Smarts Lane, Loughton, Essex £1-85, U.K. post 5p. Mail order only.
satisfied. Discounts begin at |0 off. Hours:9.30a.m.-1p,m. 2-8p.m., Mon,, Tues., Wed. AMATRONIX LTD., 396 Selsdon Road,
List free on application. and Pri, ‘é‘l‘:":&“m.‘g;‘;‘;if;‘:o p.m. Sat. South (‘roydon, Surrey, CR2 O0DE.
B \\!H\l!HI\\H\!H\IHIl\\IHIH\H'I\HI\xH\\H\H\)||\lII\\IIHII\[IH!IHIIHIHIIHIHI'—
LIGHT SENSITIVE ELEKON SPECIAL OFFE

INTEGRATED CIRCUIT

ARE YOU STILL USING
PHOTOTRANSISTORS, DIODES AND
OTHER PHOTOCELLS?

—KEEP UP TO DATE

WE ARE OFFERING THE COMPLETE
SWITCH—

PHOTODETECTOR +

AMPLIFIER +

TRIGGER +

DRIVER—ALL IN A SINGLE 4 mm. DIA.
CAN

Twin Power
Texas | Bi0 JIO

Capacitors, 2 -
250uF, 25V; 2 «
tionally good ba

1,000/18, 40 +

QAZ225 Zener Diode, 75V at [OW; | - L.
S x Texas 15121 Silicon Diodes 150 P.LV. at 200mA.

Bargain Component Parcels.

etc. 4ib nett weight, £1, post 30p.
Assorted Potentiometers, b
Electrolytic Capacitors. At reduced prices. uF/V 1,000/60-70,
1,500/50, 2.000/25, 2,500/50, 3,000/1S, 5,000/15, 10,000/15, 32 + 32/350,
100 + 32/350, 100 + 2007300, 100 + 400/275, '15C + 350/300, 1,000 +

All above one price, 30p each, 10p po

Supply Panels (Sarm-stablllud) Conums 2 ~
Silicon Bridge Rectifiers, 100 P.1 ;1 1 x Mullard
T.T. Zener Dlode 5 1Vac IW;
Elec:rolyu:
Plessey 1,000uF, 25V; 2 - 50uF, S0V; 2 x Mullard
Mutiard 640uF, 25V. Circuit details supplied.- Excep-
rgain, £1, post 10p.

Inctudes Resistors, Plugs, 5ockets,

Mostly Piessey types, 10 for 50p, post 10p

40 + 10/350, 32 + 32 + SO/ISO 600 + 600 + 600/35.
st: or any 4 £1. 3,000/150, 6,600/50.

8,000/50, 10,000/70, 13,500/38, 33 000/15 1,000 + 1| 000/40 150 + 50 +
150/350, 100 + 100 + 47/320, 100 + 100 + 100/7.75 ISO + 200 + 250/
300, 200 + 200 + 100/275. All one price 50p, 1op

Sp ecial Bargain Electrolytics. 8/350, 32/450 50’350 60/450 80/300
IOOHSO 150/200, 250/100, 500/12, 500/60 600/150, IOOO/IO 15.

Each pack contains one each of above ,£1-50, post 25p.

ELEKON ENTERPRISES

12A TOTTENHAM STREET, LONDON WIP %PQ
Telephone 0l- 580 7

—WILL DRIVE RELAY OR TRIAC FOR

SWITCHING PRICE ONLY 65p each
+ 5p post and packing) with
$ AUTOMATIC full operating instructions
DOOPR CONTROL AND MANY OTHER g 1or £5 75 /post Iree
APPLICATIONS.
P.0. CHEQUES payable to ELBON and crossed
LITE-IC, ELBON, SUMMERFIELD. THE CRESCENT. WEST WITTERING. SUSSEX

LIGHT
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REGEIVERS AND COMPONENTS

PRECGISION
POLYCARBONATE CAPACITORS
Fresh Stock — Fully tested

Close tolerance capacitors by well-known manu-
facturer. Good stabllity and very low leakage.
All 83V d.c.

0-47uF:  £5% 30p; 2% 40p; 1% 80p
1-0uF: +3% 40p; £2% BO0p: x1% 60p
22uF: £5% 80p: 2% 60p; x1% 78p
4TuF: +5% 70p; £29% 90p; 1% 2115
10uF: +£5%21-10;  £29 21-40; 1% £1.80
15uF: £5%£1-80; 2% £2:10; £19%4£2:70

P.E. SCORPIO IGNITION SYSTEM

Special 1uF 440 V a.c. capacitor for use in
place of two existing 0-47uF 1,000V d.c.
units (6 and 7). Does the job of both.
Size 2in x in. Price — 48p each
Post and packing 5p on all orders

Y. ATTWOOD, P.0. BOX 8, ALRESFORD, HANTS

Mixed component parcels contain Toggle,
Wafer, Slide Switches, Plugs, Sockets, Electro-
lytic Capacitors, Valveholders, Tag. Strips, Tran-
sistors, Diodes, Potentiometers, Trimmers,
plus a good lection of other P ts.
Save yourself £'s oh these well-salacred parcels.
6lb nett weight, £1. & 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 £1, post free.

P.v.c. connecting wire, 10 different colours,
30 x | yard lengths. 30p, post free.
Electrolytic Capacitors, 32uF, 500V, 25p. Also
100uF, 500V (limited quantity), 35p.

Mixed wire-wound Potentiometers, good
selection. 10 for S0p. P. & P. 10p.

Mail Order onlly
XEROZA RADIO

| EAST STREET
BISHOP'S TAWTON, DEVON

COMPUTER PANELS 5-BC108, Diodes 18p, post 5p;
4 for 50p, Post 10p. ASSORTED PANELS, 6 for 75p,
Post 20p. Bend large 8.A_E. for list of panels, etc.
LAZ POT CORES 20 in ali box with 20 1% capacltors
21.70, post 30p. UNIT WITH 4 LA2 POT CORES
plus 11 2%, capacitors, 50p, post 16p. Singles 20p
c.p. New and boxed 30p c.p.
WIRE ENDED NEONS, bank of 20 50p, post 10p.
COPPER CLAD PAXOLIN single sided, 8 x 5, 10p,
post 5p each. 13 x 11}, 30p, post 10p each.
ORP12 ON PANEL ex equipt. 88p c.p. 22 POSITION
STEPPING BWITCH, A.C. mains operated with
reset 80p post 15p. RESETTABLE 5 PIGURE
COUNTER 18/22V. Will work on 12V, 21.75 post
16p. LOUDSPEAKERS 2{in 25 ohms §0p c.p.
UNIT WITH 25V D.C. MOTOR, 2 relays, 2 nwtorised
switches, mass of gears, etc. £1-75 c.p.
POLYSTYRENE CAPACITORS 125V, 150, 180, 220,
330, 390, 560, 680, 820, 1,200, 1,500, 1,800, 200,
2,700, 3,300, 3,900, 5,600, 6,800, 8,200, 0-01
18p dozen post 10p. 0-015, 0-018, 0-0%
0-033, 24p dozen post 10p

ASSORTED COMPONENTS. 7lb, £1.30 c.p.

ASSORTED COMPUTERRPAANELS. 2Ib, 21.30 c.p.

D

J.W.B, 1
75 HAYPIELD ROAD, SALPORD 8, LANCS,
MAIL ORDER ONLY

0027,

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, 55p post free.

Mail Order Only

ELECTROSPARES

21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE
QUALITY ® VALUE @ SERVICE

= E. transistor circults look better

1A 15p {18 18pf GENERAL PURPOSE AMPLIFIER IA or 3B
A 28p |2  3pl reerolo 1Aor B
SA 36p|3m 43k rqep ¢ poosTER (Aor (B
2A8 28p | 288 Mp
PHOTOCELL THYRISTOR SWITCH (A or 1B
4AB up | sms 52| °r
RHYTHMETRON 2400 28

sam sop | eme 72p
CWD, TQDEPT NRJE ' PLEASE STATE WHICH PROJECT
Rl ES RONICS PQBox | |, St. Albans. Herts,

sksrorparoiss | NIPPIBOARD)

DRY REED INSERTS

Y i o o i, ¢
~ — oY g

Overall length 1.85" (Body length 1.17),
Diameter 0.14" to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 624p per
doz.; £3-75 per 100; £27°50 per 1,000; £250 per
10,000. All carriage paid.

G.W.M, RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34887

GHROMISONIG
electronics

SL403D £1:50, SN76013 £1.25, MFC4000 52p,
ADI61/162 pair 60p. A.M. Coil set with ferrite
rod £1 (p. & p. 6p all orders)., Carbon Track
pots [2p + Switeh 245.

Fully illustrated 1972 Catalogue 20p post free.
36 Fortis Green Road, London NI0 3HN

Trsmpus alastronin

Brand New. Money Back Guarantee
NUMERICAL INDICATORS
301GF 7 bar 3 volt 8mA bar
0-9DP £1-89. H.AE.

Sochet 35p. 7447 driver, £1.23
NIXIE type 0-9DP 180V, £21+23,
LIGHT EMITTING DIODES. Infra-
red 1-3V, 21-49. Visible red -6V,
#%in dia. panel clip, 87p.

L.C. Photo Detector and amplifier,
lens case, 44p.

1A RECTIPIERS. 50V, 8p: 400,

9p; IN914/916, 7p. -

ZENERS. BZYRR H00mW, 33V

to 30V, 12p.

TRANSISTORS

BC107, 8p; BC108, 8p; BCl08, 8p; BC177/8, 12p,

2N3055, 48p; :3N3053, 19p; 926 oy, 9p.
; FE TIS43; 38p;

ME0404-2, P; 3819, 20p;
2N3702/3/4/5/6/7, 11p. 2N3708/9/10/11, 9p.
INTEGRATED CIRCUITS

Op Amps 709, 31p and 741, 34p; TAA26Y, 83p,
TADI100 Receiver, £1.76. 703 R,F. amp., 85p,

35 WATT AUDIO AMP. and data, £1:49, |
PLASTIC POWER AW 500mA Darlington "Amp.,
87p.

FREE CATA:-LIST 3.A.E., DATA SHEETS, 6p.
C.W.0. P. & P. U.K. 6p. Discount 104 10%.

P.0. BOX 29, BRACKNELL, BERKS,

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
Ail 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 Des. '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, Nend S.A K. for details to: 30,

1H?0mpt0n Place, Carpenters Park, Watford,
erts.

Practical Electronics May 1972

If you have difficulty in
obtaining

PRACTICAL
ELECTRONICS

Please place a regular
order with your
newsagent or send |
year's subscription
(£2-65) to Subscription
Department, Practical
Electronics, Tower House
Southampton Street
London WC2E 9@X

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1, 2, 5, 10 mfds—34p,
25, 50 —4p. 100—Bp. Mylar Film 100V*
0-001, 0-002, 0-005, 0:01, 0-02—2p; 0-04.0-05—
24p; 0-068, 0-1—3p. Mullard minlature
carbon film resistors third watt ¥.12 series
1Q-10M(Q), 8 for Bp, insured postage 8p. The
C.R. SUPPLY (0., 127 Chesterfield Rd.,
Sheffield, 88 ORN.

New, At Last

HEATSINKS, a new range, never before
available, gives decreased leakage current,
longer cransistor life and greater circuit
reliability, lower costs.

FAN, TOP TOS LB TO66 UP TO3,TO8

T W W

Only* 10p om;‘ 20p Only 35p
Please include Sp P. & P, on all orders.

A CABLE, graphite loaded thermo-
plastic screen gives flexibility, less noise,
designed for all audio applications, ideal for
DIN plug use, Price: | core, 3p; 2 core,
10p; 3 core, I15p; 4 core, 20p per yd. Please
include 10p for 10yd or less, 15p over.

J. W. SALES, 6 Russet Road
Cox Green, Maidenhead

NEW

ﬁgﬁlf‘)!éog“ AMPLIFIERS

7 TRANSISTORS - GUARANTEED
PRINTED CIRCUIT - TESTED
DESIGN BUILT - INSTRUCTIONS

A great new IS watt Hi-Fi amplifier is now available|
at the low cost of £3:75. Just look at the specifi-
cation—Power 15 Watts R.M.S. Frequency response
15 €5-19000 cs, 4 1dB at all powers, Signal to
noise ratio better than —70 dB. Harmonic distortion
0-1°. Input sensitivity 750 mv into 2k. These,
factors make the H. Electronics Hi-Fi amplifier the
best at its price—order now

[HELECTRONICS.
105,Grange Road; London.S.E.25
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BUILD A

MAN-SIZED ROBUST PATCHBOARD
MAKE A "“PATCH" AS IF YOU MEAN |T.
"K-L-O-N-K'" and it's MADE!

Ko 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.

PROJECT ‘X’ SYNTHESISER

using newnon (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

Al modules are available separately:

Ring Modulator RM2, £7. Voitage-controlled
Oscillator VCO01, £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-controlied 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.

special equipment to a leading group.

See our products in the music stores, too. Suppliers of

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 1T12, 20,000 ohm/V, £4-20. 10W
TRANSISTOR AMPLIFIER, £375. STEREO
HEADPHONES, 8 ohm, £1-95. HIGH IMPED-
ANCE (2,000 ohm), 80p. TELESCOPIC
AERIALS, 47in, 45p. RECORDING TAPE:
5in L.P. 900ft, 45p; 53%in 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
50k, £4-50. 5k Potentiometers with Switch,
16p. Bridge Rectifiers, 40V, 1-5A, 36p. Rotary
Switches, 250V,.2A, 9p. PLUGS: Jack Stan-
dard, 10p; SCREBNED, 13p; 2-5mmand 3-5mm,
6p; SCREENED, 8p. BALANCE AND TUNING
METER, 5001 A, 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, £1:15. 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,
4P 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 15in. AUDITORIUM

A high wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,
Electronic instruments and the

home.

Maximum Power 35 walls

Bass Resonance 3 cp.e.

Flux Density 15,000 gauss

Voice coil impedance 8 or 15 ohms models

Useful response 0-14,000 c.p.s.

Nelt weight 1515, FREE

GUITAR MODEL "GROUP 50" 50 watt £19
Latest catalogue 5p with enclosure plans

Baker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684-1665
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That's how long it will take you to fill in the coupon below. Mail it to
B.1.LE.T. and we'll send you full details and a free book. B.1.E.T. has
successfully trained rthousands 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,

THEY DID IT—
S0 COULD You

**My income has almost trebled . . . my life is
fuller and happier.** - Case History G/321.

**In addition to having my salary doubled,
my future isassured. -Case History H/493.

post the coupon today.

WHICH SUBJECT WOULD INTEREST YOU?

Inst. of Engincers
Mechanical Eng.
Maintenance Eng.
Welding
General Diescl Eng.
Sheet Metal Work
Eng. Inspection
Eng. Mctallurgy

G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
AMILED.

Gen. Draughtsmanship
e & Press Tools

Elee. Draughtsmanship
Jig & Tool Design
Design ol Elec. Machines
Technical Drawing
Building

Electrical & Electronic
AMSE, (Elec.

Electrical Maths.
Llectrical Science
Computer Electronics
Llectrome Eng.

Radio & Telecomms.

C. & G. Telecomms.

C. & G. Radio Scrviemg

Radio Amateurs’ Exam.

Radio Operators’ Cert.

Radio & TV Engincering

Radio Scrvicing

Practical "['clevision

TV Serviang

Colour TV

Practical Radio &
Electronices (with kit

‘of Corres pondence Collegex

No obligation.

Auto & Aero
AMIML
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mcchanics
AR.B. Certs.

Gen. Acro Eng.

Maunagement &
Production
Computer Programming
Inst. of Marketing
ACWA,
Works Management
Work Study
Producuon Eng.
Storckecping
Estimating
Personnel Management
Quality Control
Electronic Data
Processing
Numcrical Control
Planning Engmineering
Materials Handling
Operational Rescarch
Metrication
Sales Management

Constructional
AMSE Civ.
C. & G. Structural
Road Engincering
Civil Engincering
Building
Air Conditioning
Heating & Venulating
Carpentry X Joinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders® Quantities

Accredited by the Council for the Areveditation

General
C.EL
Petroleum Tech.
Practical Maths.
Retrigerator
Servicing.
Rubber T'echnology
Sales Engineer
‘limber Trade
Frarm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42

‘0" and A’ Level

subjects including:

Lnglish

Chenisiry

General Scivnee

Geole

Physics

Muathenaties

Technical Drazrng

Fronch

German

Russian

Spanish

Bioloev

BLET. and its

assoctated schools

have recorded seell

over 10,000 G.C I,

successes at O and

A fevel.

WE COVER A WIDE

RAN

AND PROFESSIONAL

EXAMINATIONS.

E OF TECHNICAL

other e xant successes.

Over 3.000 of our Students
iave obtained City & Guildy]
Certificares. Thousands of

*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 are 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 scek.
There's no surer way of getting ahead
or of opening up new opportunitics
for yourself. 1t will cost you a stamp
to find out how we can help you.

Freel

Why not do the thing that really interests you?
Without losing a day’s pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS GOUPON TODAY

L 1 1 1 r rF f 71 1 F I 7B |
To: B.LE.T., Dept B4, Aldermaston Court, Reading RG7 4PF
l Please send me book and details of your Courses in

Nam

€.
BLOCK CAPITALY PLEASE

Address.
|

Age

Subject of Interest.

(Write if you prefer nct to cut this page)
B.LET-IN ASSOCIATION WITH THE SCHOOL OF CAREERS—-ALDERMASTON COURT, BERKSHIRE
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HENRY’S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES

EST - PA.- DISCOTHEQUE - LIGHTING - MAIL ORDER

HI-FI - ELECTRONIC COMPONENTS

20 20 WATT 1.C. STEREO AMPLIFIER
(As features by Practical Wireless May/June 1972)
DEVELOPED 5Y " TEXAS’' ENGINEERS FOR
PERFORMANCE, RELIABILITY AND POWER

FEATURES INCLUDE: Low profile with specially designed

10 Transistors, 4 Diodes, 2 Zeners.
Stabilised supply. DIN

Gardners Transformer. 61.C's,
Fibreglass P.C. panel. Multu protection.
inpuz/ou(put. Complece chassis work.
FUNCTIONS- Separate Treble/Bass/Volume/Balance controls
Input setector, Mag. pu, Radio, Tape in and out. Headphone socket
Scratch and rumble filters. Mono/Stereo switch

SLIM DESIGN WITH SILVER TRIM-—Chassis size overall
l45in 6in 2

TOTAL COST TO BUILO £28-50 post 45p.
available july’August.)

TEXAS — HENRY'S VALUE AND PERFORMANGE

Henry's are sole U.K. trade and retail suppliers of the TEXAN.
ENQUIRIES INVITED

LATEST EDITION
CATALOGUE

b covering every
3 aspect o
Electronics
—plus data,
circuits and
information

(Optional teak slecve

70000

Stock lines
at Special
Low Prices and
Fully Guaranteed

p A
POST PAID
(40p FOR
CALLERS)

ALK AVE 10, VOUCHERS
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

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 £1500

MP60 £10.40 MP6I0  £14-15

AP76 £18.85 Zero 100S
£40.75

WITH PLINTH/COVER

{Post 70p).

MP60 PC £17:20.

HT70 PC £21-60.

HL7S PC £35-25.

GL72P £29-26.

TDIS0AE TXI1| £40.75.

PLI2AC £35-25.

BD2 £32-25.

CART/PLlNTH/COVER

(Post 70p).

GL72PC/GBOO £34-50.

(HL) AP76/GB00 £29-95.

HT 70PC/GB00 £27-00.

MP60 PC/SCSM £17-25.

{HL) SP25/3/GBOOH £18-95.

(HL) 2025 TC/9TAHCD £13-50.

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. Ideal remote switchiny and
ugnallmg Complew with data

and cir
PRICE PER PAIR{S 90. Post 10p.

HENRYS RADIO

LOW COST HI-FI SPEAKERS
E.M.I Size 134in 83in and Ceramic Magnet

TYPE 150 6 watt, 3, B or IS >
ohms £2:20. Post 22p.

TYPE I150TC Twin cone ver-
sion £2.75. Post 22p.

450 10 watt with twin
tweeters and crossover, 3, 8
or |5 ohms. £3.85. Post 25p.

TYPE 350 20 watct with tweeter
and crossover, 8 and 15 ohms,

£7-70. Post 28

POLISHED CABINETS For 150

Post 30p.

150TC and 450 £4-60.

HIGH POWER AMPLIFIER MODULES

MPAI12 Quality transformerless low noise amp- |
lifiers sditable for all Audio, PA and Hi-Fi
use. Modern compact dcsrgr\s PA2S and
PAS0 supplied with plug harness for use
with MU442 Power Supply.

MPAI(2/3 18V 0:8A I2W 3-4 ohm £4 50.
21PAI2/I5 30V 0-5A 12W 12-16 ohm

MU24/40 Mains unit
MPA12/3 or 15 £4.50.
PA25 22-0-22V (A 25W 8 ohm £7-50.
PAS50 22-0-22V 2A 50W 3-4 ohm £9-50.
MU442 Mains unic for | or 2 PA2S
or } only PA50 £6,

Post 20p per unic. i

for 1 or 2

ALL SILICON-FET PREAMPLIFIER AND MIXER
ELF POWERED

Adjustable in-
N

g All inputs.
put and output.
socke:s Tape in and out.
Microphone mixing. Suit-
able up to 4-PA25 or
2-PAS50.

Post
30p

erice £10-50

POWER INTEGRATED
CIRCUITS
$L403D—3 watt with 8-page
data, tayouts and circuits £1-50.
P.C. Board 60p; Heat Sink l4p.

1C12.—6 watt with data and
circuies £2-50.
TOSHIBA-—-20 watt  Power

Amp Module £4-57.
TOSHIBA-IC Preamplifier £1-50
TOSHIBA Data/Circurts Book
No. 42 10p.

TEXAS PUBLICATIONS

1-100 watt  Amplifiers and
Preamplifier. Layouts and
data £1-25. (Free list No. 48A).

700-page |C Data Book (No. 2)
all TTL IC's. 60p. 420-page
Transistor Data {No. 3) 60p. 340-
page Transistor Data (No.4)60p.
(Post, ete., 20p each.)

7 SEG & NIXIE TUBES
(Post 15p per | to 6)
XN3, XNI3, GNé 0-9

view with data, 85p.
GNP-7, GNP-8 0-9 side view
wn(h decimal points and data,

side

30I5F 7 seg. £7 per 4 with data.
ew Digital clock crcuits
NlXIE&7SEG Ref. No. 31 I5p.

TRANSISTORS. 1.C.'s etc.
Free hst No. 36 on request

DJI05S 30 watt rms Amplifier, 4 inputs. master tone

PUBLIC ADDRESS, LIGHTING AND DISCOTHEQUE EQUIPMENT

and volume controls, etc. 8 ohm output. Cased portable
£33.50. Post 40p. DJ70S 70 watt rms version. Cased
portable. £49.75. Post 40p.

DISCOAMP |00 watt rms to B ohms. 4 inputs, separate

DJJOLII 3 Channe‘ light control unit for above ampli-

LIGHT GUIDE 64 fibres
Mono (0-01in) £1-50 per 25 metre

66 .00, -
5" en?

bass and treble controls, PFL, ctc. Cased for cabinet or [Ty Vo e v

rack mounting. £67:50. Post 40p.

McDONALD MP60 ficced to plinth with cover. SPECIAL!! Anti-Fcedback | Microphone
SCSHO cartridge to match above amplifiers. £17-25. designed and made for Henry's for all PA/
Pos Disco Equipment. £11-50

sheathed £}

Call. write or phone for details and lists.

iers. 3 . Treble, Bass and Mid range. £28.50. per yd.
Post 35p. DMOL as 30L plus micro- c reel.
phone £37-50, omplete

EFFECTS PROJECTORS — _range of

Coloured rotating light patterns. Disco PA and

DISCO COLT I50W Tungsten £22.50, | Lighting on

LI @1 50-50 waer Q.1 £32.50. display ac

LiQS §50-150 wate Q.. £50. 3097

HI-FI_LARGEST RANGE IN STOCK—
BIGGEST DISCOUNTS—FREE 12.PAGE
STOCK LIST—Ref.

16 17

300mW TRANSISTOR AMPLIFIER MODEL 4-300)
| Fully assembled STR Amelfier
Size 5y, 1. lin, i-10
adjustable  sensitivity. Outpu(
3-8 ohms. Fitted Vol. contro!,
9 veolt operated. Thousands of
uses plus low cost. £175 p.p. 15p
{or 2 for £3-25 p.p. 15p)

BUILD THIS VHF FM TUNER

5 TRANSISTORS 300kc/s BAND- |s
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO A popular

VHF FM Tuner for quality and
reception of mono and stereo.
There s no doubt about it— |
VHF FM gives the REAL sound. |

All parts sold separately
Free Leaflet No TOTAL £6-97.p.p.20p.

Decoder Kit £5-97. Tuning meter unit £1:75.

Mains unit (optieral) Model PS900 £2:47. Post X |
Mains unit for Tuner and Decoder PS1200 £2 62 Pos; 20p

SINCLAIR PROJECT 60 MODULES
—SAVEPOUNDS!

Z30 £3.60 ZS0 £4.38
STEREO 60 £7.98 PZ5 £3.98
PZ6 £638 PZ8 £597 PACKAGE DEALS
p . 2 Z30, Stereo 60, PZ5:
Transformer for PZ8 £2.95. 1595 Posrase,
Active Filter Unit £4.45. 2 Z30, Stereo 60. P26
Stereo FM Tuner £16-95. £1800. Post 25p.
2 250, Stereo 60, PZ8

IC12 £1:80 QI6's £15 pair £20.25. Posc 25p

Rosc deica 20pLloegitemm. Transtormer for PZ8 £2.95.
ALSO IN STOCK Posc 20p
2000 £23°50 3000 £30.95

NEW PROIECT 605 KIT
£19.95. Post 25p. |

“BANDSPREAD"” PORTABLE TO BUILD
Printed circuit all cransistor design
using Mullard RF/IF Module. Medium
2nd 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 aeriah
Attractive appearance and per-
formance

TOTAL COST TO BUILD £7.98,
p.p. 32p {Batt. 22p). All parts soid separately—Leaflet No. 2.
7T MEDIUM AND LONG WAVE PORTABLE (as previously
advertised) £6-98, p.p. 35p from stock—Leaflet Ne. |

Post 50p each.

l

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 2 Catalogue—its all in there

Electronic Components,
Audio and Test Gear Centre

356 EDGWARE ROAD,

LONDON, W.2.
Tel: 01-402 4736
309

LONDON, W.2.

High Fidelity Sales &
Demonstrations Centre

354 EDGWARE ROAD,
Tel: 01-402 5854

P.A. Disco

& Lighting Centre

309 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 6963

* 354" & 356" OPEN SIX FULL DAYS A WEEK 9 am ta 6 pm MONDAY TO SATURDAY

SLIDER CONTROLS —Top quality. 60mm singles and
ganged. Complete with knobs. 5K, 10K, 25K, 100K, S00K
{ meg, Log and Lin. 45pc1ch 10K, 25K, 50K, 100K, Log and
Lin ganged. 75p each. Post 1.5, 15p; 6 or more 20p,

Mail Orders. Special Bargain
Shop. Industrial Sales

303 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 1008/9




