


ADGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench
Line Assembly

A precision instrument—supplied “
with standard 3/16” (4.75 mm)
diameter, detachable copper
chisel-face bit*.

Standard temp. 360°c at 23
watts.

Special temps. from 250 c—
410°c.

*Additional Stock Bits

(illustrated) available

COPPER

— 3.2 mm

CHISEL FACE

— 6.39% mm CHISEL FACE

B58 +
LONG LIFE

B42LL & — 475mm  CHISEL FACE

CHISEL FACE
CHISEL FACE

SCREWDRIVER
FACE

Don’t take chances. We don’t.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they’re so popular. You get
consistent good service. . .relia-
bility ... from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

Write for
D C O L price list
Thega Trade Mark) and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.wW.4.
Telephone: 01-622 0291/3 - Yelegrams: Soljoint London Telex o Telex: Adcola London 21851

EX RENTAL TV’s

17" 2YEARS’'GUARANTEE 19”
SLIMLINE SLIMLINE
405 ONLY FREE ILLUSTRATED 405/625

£11.19.0 LIST OF TELEVISIONS BBC 2

17"—19"—21"—23"

£29.19.0

WIDE RANGE OF MODELS
DEMONSTRATIONS DAILY

CARR. INS.
30/-

STEREO RECORD
PLAYER CABINET &
MATCHING EXTERNAL
SPEAKER CABINET  £5.19.6

I

TV TUBES REBUILY
GUARANTEED 2 YEARS

14" —79.6,'17" & 19°—119 -, 21" &
23°—129,-.

Exchanged Bowls. Carr. 10,6.

Cloth covered Twotone Blue Black.
Size 1417 83". P.&P.106.

SPEAKERS. BRAND NEW 10-. P . &P. |- 24780,
TRANSISTOR CASES, 5;- each. Cloth covered & piastic. P.&P. 3, .
PPR&EPSSI BUTTON SWITCHING UNITS. 4 Banks 3 6. 6 Banks 56.

TRANSISTORS 26 EACH. OC44, OC45 OC71, OC8I, OCBID, AFI 14,
AFI117, ACI28.

DUKE & CO. (LONDON) LTD.

621/3 Romford Road, Manor Park, E.12
Phone 01-478 6001-2-3 Stamp for Free List

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on & PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BO.

CONTENTS: (1) 2 Copper Laminate Boards 4"' <20 e b Board for Matche
box Radio. (1 1 Board for Wristwateh Kadio. ete (4) Resst. 13) Rosist solvent.
(81 Etchant. (7} Cleanser Degreasor 4~ L6.page Booklot £roted Coreaits for Amateurs,
(93 2 Mimature Radio Duals 8W MW/LW. Alo free with each kit. (10) Essential
Design Data, Circuits, Chasas Plans, etc for 40 TRA UKHJ L PROJECTS,
A very comprehensive selection of arcwts to st e vone's requirements and
constructional ability. Many recently developed very efficient designy published

for the first tune, inchuding 10 new circunts,
EXPERIMENTER'S
PRINTED CIRCUIT KIT

8/6

Postage & Pack. 1,6 (UK)

Cominonwvealth:
SURFACE MAIL 2/-
AlR MAILL 8/-
Austraha, New Zealand
South Africa, Canada.

(1) CUry~tal ‘ht with Dased Detectar (2) Crystal Set with voltage-quadrupler
detector. (4 al Bet with Dynamne Loudspraker ¢4) Crystal ’Iumr with Audio
i arrier Power Conversion Recerver (5) 2phit-Load Neutraliscd Double
Retlex. (1) Matenbox or Photocell Ra o, () “TRI-FLENONT Tripie Retlex with
self-adjusting regeneration (Patent Pepding) (9 solar Battery Loudspeaker Radio,
The sinallest 3 desigus yet offerel to the Home C ructor anywhere mn the Workd.
8 Submimature Radio Recervers based on the “Trilovon™ oirowt. Let us know
i you know of a smaller deugn publshed anywhite (10 Postage Stamp Radio.
Size only 1627 . -y5” . (LD Wrstwateh Radio 12157 - =07+ =557, (12)
Ring Radw -707 « -70% - Lk Bactera-powercd Radio Runs on sugar or
bread. 14y Radio Control Toue Recerver (153 Transistor PP Awmphtier. ¢in} Inter-
com. (17) 1-valve Aluphficr. (1% Reliable Burgiar Alarm. (19) Light-3ecking Amimal,
( weled Missile. (20) Perpetual Motien Machine €213 Motal Detector (22) Transistor
r. (23) Human Bodv Rachation Detector ¢24) Man Wontsn Diserimnator.
25y Rigual Tojector (26) Poirket Transcener (Licng required), (27 Constant
Volume [ntercom. (2¥) Remote Cantral of Madels by lm‘n tran. (24) ln.lmln‘v-Loup
Transmttor. (301 Pocket Triple Retlex Radin (31 W rli atih Transmuttor Wire-less
Microphone. (32) Rain  Alarm. (33) Ultrasonic hiAlarm.  (34) Stereo
Preamplitier. (35) Quality Sterco Push-Pull Amplifier. (36) Light-Beam Telephone
“'Photophone”. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultragonic Trausmitter. (40) Thyristor Drill Speed Controlier.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Nend @ SAE. for full details, a brief deseription awd Pholographs a/ all Kits awd all
82 Radio, EKlertronic and P ric Projects 4




FANTASTIC

kﬂigbt'kilg LOW PRICES!

Due to huge purchase these superb U.S.A. construction kits can be offered at 25%,—50% off recommended list
prices. Absolutely complete with most detailed construction and operating books. Available from all branches
or by mail order for 76 CARRIAGE AND PACKING on each kit. Two kits or more carr. free.

KG-865 50 Watt Stereo Amplifier Kit KG-620 4" VTVM KIT % NEW!

SPECIFICATIONS
Ranges: #-7-5-5-15-50-150-500- Response: - IdB, JuHz o
1,500V full seale; with optional IllH: + }dﬁ 30Hz to SMHz;
High- Foltage Probe, to 25,000V, with oplmnnl H.F. Probe,

DELUNE FEATURES

All Silicon Transistors for Stability,

N to 250 MHz.
Cleaner Sound @ Extremely Wide Accuracy: -+ 39% Of full scale
Power Bandwidth and Frequency reading. Ac‘;‘!’“’: 8% of full scale
re. .
Response @ 50W IHF Power Out- Input Resistance: /! megohms s

ut @ Specially Selected Low-Noi (I wmeg in probe) up to 1,500V. Ranges: -1,060-10,000-100,000
put@Specislly Selec oise ohma;  0-1-10-100°1.000 meg-

OQutput: oW [HEF, 250 per channel; 341

Preamp Transistors@Two Printed conlinuous sine wave@Response: - idB, IS fo R,‘n‘f' (rme): 015515 g,
Circuit Boards lfor Fast Easy  37,000/{z@Output Impedances: § tirough (4 ohma, ;’p‘ pf' S0 1,5001 il acaly (oo Criis [0, 00, A

A ales: 10, 100, 1.000,
Assembly @ Convenient Front-Panel ‘:5"2,,'/,;":"’:,":'{5(’)';';;:?,x,idn;'m;h:? n::::(;zml;r 1404, ”‘”' f"” acale. 10,000, 100,000 ohms; | and 10
Stereo Headphone Jack @Teak- @Input Sensitivity: Vagnetic Phono, imV; Decibels: —10 to +65 in pgoohme
finished Extruded Aluminium Front :l"":' ,’;’;,'i ,:‘”';?",";;;“ 30UmV @Power Require- ranges. Battery 11V size U?.

X ent: 30-2501", 50Kz a.c. . X . i A

Panel@ Two a.c. Convenience Qut- Recommended List Price £34.10.6: 28 GNS. Recommended List Price £18.5.6: 94 GNS. Assembled Price 214. (RR Price £30.0.0)
lets. Assembled 29 GNS, Teak Case £5 Extra

. . KG-790 Stereo AM-FM Tuner Kit

KG-625 Deluxe 6in Vacuum Tube Voltmeter Kit SUPERB CHASSIS MODEL WITH PERFORMANCE NEVER BEFORE ATTAINABLE
IN A SOLID-STATE STEREQ TUNER K

@ Has that “Factory- @ 22 Trausistors,

Huge 6in Meter Scale @Ranges: d.c. 105

1-5-5-15-80-150-500-1,5001"  full seale. built’’ Look of the 14 Diodes

@ Accuracy: 3% of full scale rmdmg Finest 8tereo @ Whistle Filter

@loput Resistance: /7 Nl Q te 15001 Hi-Fi Tuners @ Built-in Tuning

@®Ranges: a.c. -1 0~ 150-500 available Meter

1,500V full scale. 0-4-2 11 2-140-420- @ Four Double-tuned @ Sixe 5% 161 x18ins

1, 400 1,200V fudl scale@ Accuracy: IF Stages for @ Automastic Stereo
5°, @ Frequency Response: - /dB, 30Hz Super-Sensitivity M

to 3 MUz, L 3dB, 30Hz to 5 lIHz.Ohm-
meter Rungu: 0-1,000-10,000  ohms;
0-1-10-100-1.000 )] © @ Battery: 111 [’

FM SECTION AM SECTION
@ Usable IHF SBensitivity: 25u)" for @ Sensitivity: 3-5uV for 20dB S/N ratio;

Recommended  List Price  £24,19.6: 3048 gquieting 1-5uV for 10dB S|N ratio.
® Range: 57-5 to 105:5MHz ® IF Bandwidth: -5k z
@ Hum and Noise: —60dB @ IF Rejection: 60dB min
= @ IF Bandwidth: J00kHz @ Image Rejection: 76dB min at 1kHz
o id- H @ Response: 4 2dB, 50Hz to 15k1z @ 10-kc Rejection: 40dB min
KG-375A Deluxe Solid-State Auto Analyzer Kit @ Distortion: less than 0:75% at I-volt @ Listed £92.12.11 49 GNS.
output

Tune-up and trouble-shoot any car. perform @ Aerial: unbalanced 300-ohm input

actual road tests

Introducing The New

‘“Delta’ Loudspeaker Enclosure.
Incorporating the famous EMI 130 set consisting of a
13X 8in. bass unit with a high flux ceramic magnet and a
concentric tweeter impedance 80 20 watt peak handling
power (10 watts RMB8).

Heavy diity 16mm infinite baffie case in superb quality genuine
golden teak veneers with solid mahogany contrasting leading
edges. High quality foam loaded cloth fret. Acoustically
loaded “‘Jason" rotating badge in genuine gold leaf for
horizontal or vertlcal operation. 8ize 19in.X 10in.x10%in.
Weight 161ba. A price break through at only £12.10.0 each.
Carriage etc. 10/- singly.

Carriage free in pairs,

1t's several traters in one .. do all this ‘
|

Set Engine Idle and Automatic Trans-
mission Shilt Points@ Detect Condition of
Point Surlaces® Detect Distributor Wear
@Check Voltage and Current Regulators
@Check Generators for both Current and
Voltage Output@ Find Poor or Open Earth
Circuits @ Detect Variation in Dwell Angle.
Recommended  List  Price £23.17.6:
16 GNS. _Assembled Price 21 GNS.

WHY NOT BUY THE PAIR? = c——

KG-371 Deluxe Solid-
State Timing Light

Performance surpasses assembled units
costing much more

Helps Set Ignition Timing®Checks Synchronisation of Double

Breaker Arms@Checks for Sticking Aptomatic Spark-Advance

Mechanism @ Checks Distributor Cam %nr.nullt -in d.c. Power

Supply @ Reliable Solid-State Circuit@ Your_car gives More miles

per gallon; Improved perlormance; Greater Teliability.

gecommended Liat Price £12.10.0: 9 GNS. Available Assembied
nly.

PLINTHS & COVERS for Garrard (all take current models except
heavy transcription types) Beautiful heavy solid perapex top with “stereo’” badge high
quality base with solid wood sides machined ready for R/P deck to drop in without
any further work. Terrific value at only 88/~ complete. Carr. & Insurance 7/6.

We offer you fully tensilised polyester/mylar and Standard Long . Double Triple
P.V.C. tapes of identical quality hi-fi, wide range 3in.150ft.  2/3 3in. 2251t. 2/8  3in. 3001t. 4/-  4In. 900ft. 18/~
recording characteristics as top grade tapes. Quality 4in. 3001t. 4/8 4in. 4501t 5/8 4in. 6001t. 8/ 5in. 1,8001t. 25/-
control manufacture. They are truly worth a few in, 6001t. 7/8 5in. 900ft. 10/8 5in. 1,200ft. 15/~ g;m.z,«wou.ul-
more coppers than acetate, sub-standard, jointed 51in. 900ft. 10/ 5fin.1,200ft.18/- 5lin.1,8001+.19/~ 7in. 3,600ft. 44/~
——— TS or cheap imports. TRY ONE AND PROVE 1T 7in. 1.200ft. 12/8 7in. 1,8001t. 18/8 7in. 2,4001t, 27/~ Quadruple

3in. 6001t. 8/8

Post free less 57, on three reels. Quality and Trade enquiries invited. NOTE. Large tape stocks at all branches.

Stockists of Leak, Quad, Sharp, Goodman,
Garrard, Akai, Eagle, Rodgers, Crown, Teleton,

Scores

FREE FLOG LIST N0 2 S

Wharfedale, etc.
SEND S.A E. OR CALL AT ANY BRANCH FOR YOURS
PERSONAL CALLERS Welcomed at * BRIGHTO 6 Queen’'s Road

] BA DING Ibranch'.e's Fliste% tg right where t'?ere a’rl‘e Tel. 23975
arge i-Fi an omponent stocks at the
keenest prices including: 350-352 Fratton
' All Mail Orders Only to Arundel. % PORTSMOUTH &2.37 0350

% ARUNDEL 7:!7,55e0" 5re % SOUTHAMPTON Zhyssiv
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DISCOSOUND 40 PRE-AMP

The Discosound 40 offers the same specification as the D.J. Disco Amp
without the power output stage. Size 16in - 7in - 7in. Self powered and
ideal for use with the Discosound 100 Power Amplifier below and one of
the outstanding features is that it is capable of running ten of these Power
Amplifiers (Total |,000W).

PRICE £40.10.0 inc. P. & P.

DISCOSOUND 100 POWER AMPLIFIER

A 100W RMS (8 Ohms) High Fidelity power
Amplifier which utilises all silicon transistors
of modular construction and features full
automatic overload protection against short

or open circuits. Frequency response:
20-20,000Hz - 2dB, The High output is
ideally suited for discotheques, groups,

clubs, etc., or anywhere where reliability
and quality are required. This unit is the
companion model for use with our control
pre-amp Discosound 40, or can be used with
any other high quality pre-amp control unit.
Completely built and tested on steel Chassis.

PRICE £49.10.0 inc. P. & P.

DJ70S
INTEGRATED
MIXER-
AMPLIFIER

One of the finest units available on the market today. regardless of price.
The front end of the unit consists of a four channel mixer with separate
inputs and volume controls, plus a separate bass, treble and master. volume
control. One of the main features of this remarkable amplifier is its
elaborate protection against short and open circuit and we can guarantee
that it is virtually indestructable. Allied to this is its very high power
output (70W R.M.S.) a frequency response (30-20,000Hz- 3dB) that is
superb, and distortion that is well below 1 */ even at fuli output. The unit
is suitable for use with discotheques, groups, P.A., clubs, etc.,or anywhere
that high quality high output is required. Size: 154in \ Sin x 6in.

PRICE £63.0.0 inc. P. & P.

Also available DJI105S 30W P.A. Amplifier.
above.

Similar specification to

PRICE £41.0.0 inc. P. & P.

For full details of these and all Discosound Products write direct to :

DISCOSOUND

122 BALLS POND ROAD, LONDON, N.1. Tel. 01-254 5779

Full money back guarantee if returned within 10 days
All Discosound Products are guaranteed for 12 months
Demonstrations given at any time
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KONTAKT 60

FOR INACCESSIBLE CONTACTS—More

than just a cleaner. KONTAKT 60
guarantees perfect cleaning of
contacts chemically in accordance
with today’s technology.

KONTAKT offers the following ad-

vantages:—

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

2. Contains carefully selected sol-
vents which do not attack plastics

: whereas they do dissolve re-

Stellen ; sinified contact greases and dirt.

3. Contains no silicone.

4. Containsalightlubricantinorder
to avoid the contact paths being
corroded.

5. Prevents
setting in.

6. Prevents ‘‘creep’’ currents.

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

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

OTHER KONTAKT PRODUCTS ARE:
70 Protective Lacquer 80 Special Siliconized Polish
72 Insulating Spray 100 Antistatic Agent For Plastics

Des spextel ¢
loim.w..il" §

#0c Kontakts &

unzugong!ide®

further  oxidation

'75 Cold Spray For Fault Location 101 Dehydration Fluid

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

SPECIAL PRODUCTS DISTRIBUTORS LIMITED

8! Piccadilly, London, W.I 01-629 9556

| MILLION SILICON PLANAR
TRANSISTORS

NPN-PNP PLASTIC AND METAL CAN
TYPES

Clearance of manufacturers’ seconds, selected in types and guaranteed
no open or short circuit units. Ideal cheap transistors for radio
enthusiasts, manufacturers, schools and colleges.

TYPE STNI8
Silicon Planar Transistors npn TO-18 Metal Can.
2N706, 2N2220, BSY27-95A, BSX44-76-77.

Price: 500 £9, 1,000 £15

Types similar to:

TYPE STPI8
Silicon Planar Transistors pnp TO-18 Metal Can. Types similar to:
BCY70-72, 2N2906-7, 2N24i| and BCI86-7. Also used as comple-
mentary to the above npn type device type STNI8,

Price: 500 £9, 1,000 £15
TYPE STNL
Silicon Plastic Epitaxial Planar Transiscors TO-92 case. |.C, 200mA,
300mW medium to high gain, available in npn or pnp and types similar

to:
NPN 2N2926 — 2N2711 — 2N3391 — 2N3707 — 2N3711 — BC167-8-9.
Price: 500 £7.10.0; 1,000£13

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 £7.10.0; 1,000 £i3

TYPE STNK
Silicon Planar Plastic Transistor npn with TO-18 pin circular lead
configuration, |.C, 200mA, 300mW and similar to BCl107-8-9, BCI170,
BC173, BC182-184, BC237-8-9 and BC337-8.

Price: 500 £9.10.0; 1,000 £16

VWhen ordering, please state type required, i.e., STNK or STNI8, etc.

[ All goods Ex-stock sent by return. Cash with order please to:

DIOTRAN SALES
P.O. Box 5, WARE, Herts.
S.A.E. For full list of surplus semiconductors
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| O HDC ELECTRONICS

20 PROJECT SOLARELECTRONIC KIT Mod. R.128
Thls ultra modern Project Kit is shaped for the
space age. Carried inside a transparent domed
4}in capsule the R.128 conies complete with a
self-contained solar cell to power any one of 20
projects ranging from a one transistor radio to a
morse set complete with key and morse tralning
code. Bupplied complete with easy to follow
ingtructions, and even the cement tu assemble thla
unique electronic space capaule.

PRICE £4.10.0

2 OCTAVE ELECTRONIC ORGAN KIT Mod. R.128
Complete with a music book contalning 10 easy to play songs the R. 129 solil state organ
kit eovers 2 lull octaves. Rlotting Into a fitted hardwood case the top panel earries
the key lies and all the inchuling the lowlspeaker. Like all Roc
Electronle Kits every ltem fsincluded down to the lust nut and boltso that the con-
structor can start assenibly within minutes of opening the package.

PRICE £4.10.0

10 PROJECT INTEGRATED CIRCUIT KIT
Model R.127

Using a robust Bolid #tate Integrated circuit the R.127 kits will build suy one ot these
projects: (1) Germanium Radio. (2) Test Oscillator. (3) Morse Telegraph Training
Het. (4) 1.C.J. Transistor Radio. (5) Germanlum 1 Transistor Radio. (6) Record
Player Amp. (7) Continuity Tester. (8) AF Slgnal Tracer. (9) Radio Transmitter.

(10) Water Purity Tester.
PRICE £3.10.0
2 TRANSISTOR SOLAR RADIO KIT Model R.126

Like all Roc Flectronlc Klu the R.126 usea reliable no-solder connections
to prod a 2 tor radio in under 2 hours. As well as
battery operatlon the klt is supplled complete with a solar cell to provide

power from the Sun or any strong light source.
PRICE £2.10.0
CRYSTAL RADIO KIT Model R.125

This easy to build Radio Is Lused on the same cireuit’ developed by
Marconi for the very first radio transmission but uses a modern ferrite
aerlal for maxImum efficlency. A perfect Introduction to Radjo Theory.

PRICE £1.10.0

FOUR BAND SHORT WAVE RECEIVER KIT
Model R.140

This  excellent transistorised battery operated
kit will not only provide hours of entertainnient
when made up but also in ite construction.

1t receives the normal broadcast band 650kHz to
1-6MHz and on short wave 1-3-30MHz in three
bands.

‘The 32-page manual not ouly shows step by step
Instructions on how to assemble the kit Lut also
includea a guide on bromalcasting stations through-
out the world.

PRICE £9.8.0

PROFESSIONAL SOLID STATE FOUR BAND
COMMUNICATION RECEIVER Model R.135

This is the communiea-
tion receiver that you
have long been waiting
for. Fully transistorised
and continuous coverage
from B55kHz to 30MHz
in four bands including
iNuminated  electronic
bandspread for 160-10
metres. Also incorpora-
tel ds an internal
speaker, autosatic noise
limiter, S8B/AM/CW Bwitch, AVC switeh, 3 Meter, Reccive il Standby
Mwitch, external socket for headphoue or speaker, bandspread coutrol,
BFO control, onjoft/AF galn, band selector, antenna trimmer and RF gain.
The R.135 will ran off of 240V a.c. dry hatteries or any 12V d.c. negative
ground source.

PRICE £45.0.0

5 WATT STEREO INTEGRATED AMPLiFIER
CHASSIS Model R.123

Mounted oon o heavy gauge chassis the fully
transistorised R.123 stereo amplifier ls com-
pletely self-contained even down to ganged
volume andl separate tone controls. For a
simple stereo amplifier of excellent quallty
you have to provhle is the cabinet and control
hnobs.

SPECIFICATION:

Output: 6W total. 2-3W per chaunel,

Input sensitlvity: bOOm\ at 2-2Mohms.

AC 240V operatipn.

PRICE £4.19.0

10 WATT TRANSISTOR STEREO AMPLIFIER
Model R.137

With separate tone and voluine controls
un each channel and inputa for both phono
aud tuner, this 10 tranaistor amplifier is
the ldeal start to an excellent budget
syatem. Frequency reaponse 70-20 KHz.
Output impedance 8-16 ohm.
Attractively styled  with
brushed aluminjum  front

PRICE £9.10.0 panel.

5 WATT 8 TRACK CARTRIDGE STEREO AMPLIFIER
Model R.133

Just slot in one of the muny 8 track
cartridge tapes available for a con-
tinuous programme of your favourlte
niusic. A manual programme override
aswitch enables you to switch from one
track to the next at the push of a
button at the same time a numbered
indicator lights up to show which track
is playing. Beautifully finlshed in an
oiled walnut cabinet the R.133 |Is
mechanically engineered to provide long il
rcljable service. SPECIFICATION—Tape speed: Y-& cinfsec (33 i.p.v.).
Wow & flutter: better than 0-3%. Frequency range: 40-1:2,000Hz.
Cross talk: better than 45dB at 1,000Hz, Output: 5W total.

channel. Amplifier outputs: 200mV.
PRICE £36.0.0

W per

10 WATT BUDGET STEREO ALL TRANSISTOR
AMPLIFIER Model R.136

Tdeal as a second stereo system or for
the newcomier to HI-Fi who wishea to
upgrade existing cquipment the R.136
sounds every blt as good 28 i looks. As
well as inputs for cryatal or ceramiic
cartridge the R.136 haa a Stereo Tuner
input which accepts the matching R.134
H“tereo AM/FM Tuner.
Tbe Satin Finlsh front panel currica a sterco
headphone socket as well as volume, balance, tone
(all gnnged) speaker, mode and sclector controla. Rupplied complete with oiled walnut
enc)
HP!X)IPIC ATION: Output: 10 watts total. 5 watts per channed.
Frequency Range: 35-18,000Hz. Inputs: Phono and Tuncr.

PRICE £13.0.0

40 WATT STEREO AMPLIFIER Model R.131
Looklng asx good as It sounds the
R.131 sterev amplifier offers excellent
quality and value for money. Housed
in a handsome wooden cabinet this new
Roc Amplifier uses the latest solid
state circuit techniques to give a
speclfication second to none at the

=4 price.
SPECIFICATION —Output: 40W totai 20W
per channel. Frequency Range: 20-33000Hz.
Phone: Mag, 3.6mV R.LA.A.:: Xtal,
; tape, 200mV; tuner, 200mV, ntrol:
Bus. treble, volume left, volume right, selector
mainfremote apeakera, power on/ofl, loudness and

stereo/mono.
AM/FM/MPX STEREO TUNER Model R.132

Matching the R.131 amplifier In both utyllng n.ud perlurnunee the R.132 tuner covern
AM and FM stereo te meter indlcates slgnal
strength and tuning on both AM and FM Bands. .\ usable FM sensitivity of 3uV
meana that the R.132 can be used anywhere, even in dlﬂerent stereo reception areas,
BPECIFICATION: FM: frequency range: 08MHz. Usable sensitivity:

N 3uV for 2048 quleting. Btereo separation: 30dB at 1KHz. Image rejectlon:
60dB. AM: frequency r:nge a"o—ll}OaHz Useable sensitivity: 230uV.

PRICE £36.0.0

STEREO FM/AM/MPX TUNER AMPLIFIER
Model R.124

Awnother Roc Exclusive offering
top value for money performance
the R.124 is a Stereo Tuner/Amp
with facillties only usually fouml
in much more expenslve units.
Features like separate bass and
treble controle, automat le frequency
control awitch and stereo hend-
phone socket give the R.124 &«
price to wpecification ratio seconsl
to none,

Housed in i handsome walnut
cablnet the clussical low line styling of the R.1:24 witl grace any hone,
SPECIFICATION : Frequency Range: 88~-108MHz. Umable
sensltivity: 20uV k‘rm Meparation: 26dB at 1kHz, 20dB minlmuni.
Image Rejection: 55«15. AM: Frequency Range: 536—1606](1{1. Umble
Hemsitivity: 300uV. Audio Mection: Total Output Power: dW. Phono
Input: 200mV at IMQ. Tape Input: 100mV at JOK Q.

PRICE £29.19.0

H.P, Terms available for personal callers on purchases over $30.
RETURN OF POST MAIL

ORDER SERVICE Dept. PE

Orders under £10 please add 5,- post
and packing. Orders over £10 sent
post free.

ROC ELECTRONICS LIMITED
183 EDGWARE ROAD LONDON W21ET

TELEPHONE: 01-723 6211
8hop open 9-8 Monday-Saturdsy (Thurs, i pom.)
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This meter kit by TMK offers the unique opportunity of building a really
first-class precision multimeter at a worthwhile saving in cost. The cabinets
are supplied with the meter scale and movement mounted in position. The
highest quality components and 1% tolerance resistors are used throughout.

Supplied complete with full constructional, circuit and operating instructions.

20,000 O.PV. Multimerter.
Features 24 measurement ranges .=
with mirror scale. Large 3 x2in §
meter. Full scale accuracy: DCV and current: ‘72/
ACV: +3%, resistance +3%. Special 0°6Y DC range
for transistor circuit measurements,
SPECIFICATION

@ DCV: 0-0-6-6-30-120 600-1,200V at 20K/OPV. &
@® ACV: 0-6-30-120-600-1,200V at I10K/OPY. @ DC
Current: 0-0'6-6-600mA. @ Resistance:0-10K 1Q0K—
IM-10M/ohms  (58-580-5-BK-58K at mid-scale).
@ Capacitance: 0:002-0-2uF (AC 6V range). @ Decibels §
—20 to +63dB. @ Output: 0-05uF blocking capacitor.
Uses two |'5V (U7 type) batteries. Black bakelite
cabinet—Size 54 ~ 3§ - I{in. Complete with test leads.

MODEL 200

I- k Y COMPACT CASSETTES
as y s €60, C90, C120
Exclusively made for us in :
U.S.A. Great Savings!

Each Post Five Post Ten Post

MAGNETIC RECORDING TAPE FROM THE U.S.A.

AT LASKY'S RECORD LOW PRICES

3in. Message tape, |50ft. 5%in.

3in. Message tape, 225ft.

3in.  Message tape, 300ft. 5%in.

3¢in.  Triple play, 600ft Mylar 7in.

5in. Double play, 1200ft. Acetate

5in. Long play, 900ft. Ace- Standard’ play,
tate 5 Mylar .

Sin.  Standard play 600ft. one

53in. Double play, 1B0Oft.
Mylar ...

5%in. Long play 1200ft. Ace.

Long play,
lar

yla
Trlplevlay, 2400ft.
Standard play, 1200ft.

“1200fc.
1800fc.

Mylar . ik
Double play, 2400ft.
ylar ...
Long .
Acetate ...
5%in. in.  Triple play
PVC 63p Mylar -
P.& P.1/-extraper reel 4reelsand over P. Free. Special quotes for quantities.

AD-309K

PRECISION PICK-UP ARM
COMPLETE WITH AD-76K
MAGNETIC
CARYRIDGE

The new

AUDIO DE-

VELOPMENT

precision

counter-

balancedpick-

up arm-ready

fittedwiththe

outstanding

AD-76K magnetic

cartridge is constructed &f brass throughout, heavily

chrome-plated; uses needle and miniature ballrace

bearings: both coarse and fine balance adjustment is

provided. The fixed head has standard {in. mounting

centres and is finished in black enamel with chrome lifting spur. Completely

wired, with all fixing nuts and washers. Arm rest also supplied. Tech.

deu:ls Overall Ieng(h 2B5mm; needle to pivot length 223mm; offset angle
4 : overhang Reguires single 7/16in. dia. mounting hole.

LASKY'S 'PRICE ™ "£8.80 v o
AUDIO DEVELOPMENT AD-76K

Stereo Magnetic Cartridge. Frequency Post
response 20-20,000Hz. Output: SmV. Stylus: ‘4‘50 Free
Diamond LP. Compliance.

Tracking force: 2 gms =05¢g

Replacement stylus type JS. Pl 4Il post free.

AUDIO DEVELOPMENT AD-96K

Stereo Magnetic Cartridge. Frequency Post
response 20-20,000Hz. Output: 5mV. Stylus: ‘5.93 Free
Diamond LP. Complian:e

Tracking force: 2 gm:

Replacement stylus (ype Y.960S 51/6, post free.

SPECIAL

SL-55 orr

Fou speed auto-changer: NOW AT
LASKY 5 SPECIAL PRICE. Comple(e
with SONOTONE 9TA REO
CARTRIDGE. £10.95.

Now available the |
new GARRARD
SP25 Mk. IN

four speed singie player
with automatic player

£24.95

2025TC with stereo
cartridge £8.95
3000 comple(e with STAHC stereo.
Noara £9.95

SINGLE PLAYERS

AP 75, £18.50. AP75 with AD76K n

mag. cart., £21.50.  40] Transcrip- ZELUy and. . gue control
tion Unit. £28.00, facilities.

BASES AND COVERS FOR GARRARD UNITS

Type WBI and W BS5 for models AT60 Mk {1, 2025TC, 3000, SL65B, SLS5, 1025,
SP25 Mk. |l. Price WBI £1.83.” WBS £5.63, Type WB4for models SL72B,
SL758,SL9SB. Price£5.63. Perspexcovers:SPCI for WBI £3.71. SPC4(or
WB4 and WBS {allows unit to be played with the cover in place—Price £4.40,
LASKY'S BASE AND COVER FOR ABOVE UNI|T

20 K/ohms/V
MULTIMETER

Miniaturised version of Model C-1052

employing similar ultra compact

slimline impact resistant cabinet.

Buff/green finish, size 43in. x3{in.

I4in. Features—Ilarge easy to read meter with mirror scale, D'Arsonval
movement. Overload protection circuit. Fine calibration gives extremely
high standard of accuracy on all ranges. Ohms zero adjustment. Click-stop
range selection switch. golour coded scales.

@® DC/v: 0-3-15-150-300—1.2
KV at 20K/ohms/V.

@® AC/V: 0-6 30-300—1.2KV ag
10K/ohms/V.

@ DC current: 0-60tA—300mA,

@ Resistance: 0-60K—6M/ohms.

@ Decibels: -204B to + t7dB.

@ Complete with battery and
test leads.

LASKY’S

PRICE UNLY £425 &3

NEW MODEL C-1050

100,000 ohms/V
WITH MIRROR
SCALE AND BUILT-
IN TEST LEAD
COMPARTMENT

A completely new design ‘'slim-
line” meter of very smart appear-
ance with unique integral test
lead compartment with hinged lid. Large 3in, meter with
mirror scale permits extremely easy reading. D'Arsonval
movement. Overload protection circuit. Superbly finished
black impact resistant cabinet with brushed aluminium trim
panels.—Size 5%in.x 33in. X I{in. Positive click-in selector
fonl'l 12 different ranges, plus dB. Operates on one penlight
cell.
@ DC/V: 0-3-15-150-600—
12KV at |10K/ohms/V.
® AC/V: 0-6-30-300—1-2
KV at 5K/ohms/V.
[ ] DC current: 120uA; 300

@ Resistance:
ohms.

@ Decibels: —20 to + 17dB.

® Complete with battery,
test leads and instructions.

LASKY’S £5 9
PRICE POST i3p

Practical Electronics
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Astesd ORION

THE WORLD’S SMALLEST
TWO WAVEBAND, 6
TRANSISTOR RADIO

Music, news, sport, wherever you are,

7-day money back guarantee if you are not

absolutely delighted with the results.

Make no mistake, this is a real radio, not a

toy or crystal set! Fully built and tested,

ready for immediate use.” NO EXTRAS.

This minute radio will play anywhere—any time, beach, garden, park, home,
office, school, etc. The super sensitive & transistor circuit is fully tuneable
over both long and medium wavebands, with built-in ferrite rod aerial to
provide excetlent selection.

The Orion operates from one tiny battery, either mercury or nickel cad-
mium, for long life and economical running cost. The output is via a crystal-
type personal earphone, giving extreme clarity, which prevents disturbing
other people when used in public parks, open spaces, etc. The small size of the
Orion allows it to be carried easily in the pocket or handbag, and it is also
supplied with an attractive presentation case. Complete with earpiece,
battery and carrying case.

Specification. Waveband coverage: Medium 52Skc/s to 1,605kc/s; Long
150kefs to 308kefs. Sensitivity: 35mV/m max. Selectivity (at —30ke/s
detuning) — I0dB. Power consumption: 4mA max. Power source: | x |-4VY
Mercury battery. Mallory type RM625 or equivalent. Mallory battery is not
rechargeable.

COMPLETE WITH EARPIECE ONL
RECHARGEABLE BATTERY Y AP
POCKET CARRYING case  £1°48

*Spare rechargeable battery I1Bp extra—post FREE with radio.

COMPRISING—] ORION RADIO POST
I RECHARGEABLE BATTERY £ z 20p
AND BATTERY CHARGER

BATTERY CHARGER

THE BATTERY WE SUPPLY WITH THE ORION IS A RECHARGEABLE
TYPE. BATTERY CHARGERS ARE AVAILABLE TO RECHARGE THE
eg‘["ll"ERICAGA'N AND AGAIN. OPERATES ON HOME MAINS 200/240
Battery Ii?e is approx. 10 hours, Charging time: IC hours. A spare battery
will enable you to keep your Orion constantly in use. POST FREE
LASKY’S PRICE 85p  whs ratis

BUDGET BOOKSHELF SPEAKER SYSTEMS

The AS-S7 is areal space saver. This fine miniature high-fidelity speaker systém
will provide good quality sound anywhere in your home at remarkably low
cost. Designed for use where space is at a premium, the AS.57 system is
ideal for the small apartment or isolated listening area. The special high
efficiency S 7 in. full range speaker has a frequency range of 70-18,000Hz
with a peak handling capacity of 10 watts. Imp. 8 ohms. Finish: oiled walnut.
Size 5§ % 152 x Bfin.

rrice - £15 per PAIR rost rree

SOUND-SGAN AUDIO
TRANSDUGERS

TURN ANY SURFACE-WALL-DOOR-
WINDOW INTO A SPEAKER!!

The Sound Scan method employs a newly
developed audio transducer which converts whole
areas into sound reproducing surfaces. Sound
just flows from walls, ceilings, windows, tables
and chairs when fitted with these new units.
Easily adaptable to most conventional radios,
recorders and other musi¢ systems, the Sound
Scan will reproduce efficiently when mounted on
glass, plastic, fibre board, plaster board, wood, etc.
Input impedance 8 ohms. Designed to work with
amplifiers with an output of between 2-12 watts.
Size: 4in. dia. « I4in.

2 FOR £18'75

- McDONALD
p 60 PROFESSIONAL SERIES

FOUR SPEED SINGLE
PLAY UNIT y
e - .

balanced pick-uparm,
heavy balanced turn-
table, simply
operated controls,
viscous cueing device,
slide in cart-
ridge carrier, four
pole motor.

rers £11.50 o
compiece i L1500 rosr s
610 AUTOMATIC TURNTABLE

Same specifications as the MP60 but with synchronous four pole
motor and full automatic change facilities.

LASKY'S PRICE £13.95 rosT 35p.
WITH PLINTH AND COVER £17.78 POST 40p.

010 AUTOMATIC TURNTABLE

Counter balanced pick-up arm, pressed steel turntable, bias com-
pensator, viscous cueing and synchronous four pole motor

LASKY'S PRICE £11.75 posT 35p.
WITH PLINTH AND COVER £15.50 POST 40p.

310 AUTOMATIC TURNTABLE

Low mass square section pick-up arm, cue and pause lever, visual
stylus pressure indicator, slide in cartridge carrier, four 2ole motor.

LASKY'S PRICE £9.95 rosT 35p.
WITH PLINTH AND COVER £13.7§ POST 40p.

BSR McDONALD PACKAGES
PACKAGE No. 1

BSR McDONALD 510 4 Speed Autochange .
AUDIO DEVELOPMENT AD76K Magnetic Cartridge
BSR Afromosia Plinth with black mounting board . ...
BSR Smoked Perspex Dust Cover 3
Recommended retail price ..

LASKY'S PRICE £23.25 rosT 4op.

ADD £5.50 if M2100/E is preferred
ADD £6.50 if Shure M44/5 is preferred

PACKAGE No. 2

BSR McDONALD 310 4 Speed Autochanger
AD76K Magnetic Cartridge........

BSR Afromosia Plinth with black

BSR Smoked Perspex Dust Cover
Recommended retail price

LASKY'S PRICE £21.50

ADD 50p if BSR Ceramic Cartridge is preferred

NOW AVAILABLE ;35

EXCLUSIVE
LASKY—McDONALD plinth and £4.75

cover available separately at et
AUDIO-TRONICS

ouT No CATALOGUE

See page 174 for further details

LASKY'S NEW 1971

I.asky’'s RRadio I.imited

207 EDGWARE ROAD, LONOON, W.2. Tek 01 -723 321
33 TOTTENHAM CT.RO, LONDON, WIP 9RB. Tel: 01-636 2605
Open alliday. 9a.m.-6 p.m. Monday to Saturday

‘109 FLEET STREET, LONDON, E.C.4. Tel: 01-353 5812
152/3 FLEET STREET, LONDON, E.C.4. Tel: 01-353 2833

Open all day Thursday. early closing 1 p.m. Saturdsy

HIGH FIDELITY AUDIO CENTRES
42-45 TOTTENHAM CT. RD, LONDON, WIP 9RD. Tel: 01-580 2573

Open all day. 8 a.m. -6 p.m. Monday to Saturday

118 EDGWARE ROAD, LONDON, W.2,

Open all day Saturday early closing ) p.m, Thursday

Tel: 01-723 9789

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREEY, TOWER HAMLETS, LONDON, E1. 28BN Tel: 01-790 4821
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who wants a£2,000+p.a.
opportunity in the dy namlc
new computer |ndustry

In only 4 weeks you're in — and only
the incredible Eduputer can make it

possible.

Now for the first time anybody can train outside the computer
industry for a lucrative career as a computer operator, wnth
actual experience on an Eduputer.

Who created Eduputer ? The internationally famous company
Programming Science International. They developed it to the
specific requirements of the massive New York city training
board and its practical results have been one amazing success
story.

We are proud to have been selected as the only commercial
training organisation permitted to use the Eduputer in the U.K.
Thanks to Eduputer, nine out of every ten can learn to
operate the most advanced computers in only four
weeks. ‘Unlike Computer Programming, no special
educational qualifications and no maths required. Just
you and the incredible Eduputer!

Jobs galore! The moment you qualify, our exclusive computer
appointments bureau introduces you to computer users every-
where with good jobs to offer (up to £40 a week full-time, £50
a week as a temporary). More than enough to go round, too—
because 144,000 new operators will be needed over the next
five years alone.

This is your big opportunity to get out of a rut and into the
world's fastest-growing industry. And remember—LCOT is the
only commercial computer school to have Eduputer. It means a
ot to employers.

Telephone: (01) 437 9906 NOW!

Or post the coupon today for full details FREE and without
obligation.

{50 I I (N (N O U N (N A D D D m
London Computer Operators Training Centre,

B75, Oxford House, 9/15 Oxford Street, London, W.1.

Telephone (01) 437 9906.

127/131 The Piazza, Dept. B75, Piccadilly Plaza, Manchester 1.
Telephone (061) 236 2935.

Please send me your free illustrated brochure on exclusive
Eduputer "hands on" training for computer operating.

Name

Address

. Send for free leaflet.

PRACTICAL

ELECTRONICS

PRACTICAL ELECTRONICS specify CONTIL MOD-2 CASES for housing the
P.E. GE N| AMPLIFIER, P.E. AURORA LIGHT DISPLAY SYSTEM, PE,
DIGITAL CLOCK. ALSO AVAILABLE READY PUNCHED —SINCLAIR FOR
ROIECT 60 SYSTEM and ACTIVE FILTER UNIT,

PYC COATED MATERIALS PVC WI?TH HEIGHT DEPTH IOFF
6.5” 37/-

easy to clean, surface is scuff A

resistant, PVC/ALUMINIUM FOR C 4.5 IO' 6.5 54/6
FRONT AND BACK PANELS. G 13~ 3 6.5" 59/6
PYC/STEEL FOR SIDES, TOP AND G Woodgrain 72/6
BOTTOM. LOW COST. N 7 137 39/6

J See January issue for
full prices and all sizes.

WEST HYDE DEVELOPMENTS LTD., , RYEFIELD
NORTHWOOD, MIDDX., HA§ INN.

Telephone: Northwood 24941/26732. Telex 923231 WEST HYDE NTHWD

CRESCENT

BUILD YOUR CIRGUITS
on

VEROBOARD

—the Universal Wiring Board—
obtainable from your local Retailer
Trade enquiries to:

NORMAN ROSE (ELECTRICAL) LTD.
8 St. Chad’s Place, Gray's Inn Road, London, W.C.1
Technical enquiries to:

VERO ELECTRONICS LTD.

Industrial Estate, Chandler's Ford, Hants

Tel.:

FEEENEENTEEEEEe
94

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 watts
Bass Resonance 35 c.p.s.
Flux Density 15,000 gauss
guh;elmil impedance 8 or ;g-?hms models
seful response 20-14,000 c.p.s.
Nett weight s 'FREE

GUITAR MODEL “GROUP 50” 50 watt rating £19
Latest catalague I/- with enclosure plans

Baker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684 1665

February 1971 I
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Send for your copy
of the HEATHKIT

1971 CATALOGUE...
...it's FREE onrequest

HI-FI & AUDIO

MARINE

SPEAKERS

|
| - e
Qo e o

SHORTWAVE

CONSUMER R/C MODELS

Here's the bumper Heathkit catalogue for you. Read about the wonder % No previous knowledge of elec-
tronics required.

and fascination of kit building . . . see in full colour the world’s best

% The constructional manual
values in Hi-Fi Radio, and even model radio control. Get up to supplied with every kit shows

. : you how.

date with what's new in scientific instrumentation . . . instruments

Y Building Heathkit models is so

for test and service . . . in fact there is a Heathkit for almost economic.
every purpose, in every walk of life. A wealth of information Y Save up to 50°, over factory built

equipment.
is all yours for the price of a postage stamp, in the Free
% Money saving direct from factory
Heathkit Catalogue. prices.

0000000009200 000000000000000000O0C0OCKOCOOOTLS

HEATH (cloucester) LTD., GLOUCESTER 612 6EE

A Schiumperger Company

Many other models in wide range RS GAALS B

Name

FILL IN THE COUPON FOR YOUR Address
FREE CATALOGUE TODAY

2512 Post Code
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BI-PAK WAREHOUSE CLEARANCE
Over | Million Semiconductors must be sold.
Order any or all of these. Bargain “SALE” PAKS
Listed Below "“NOW"
UNSORTED/UNTESTED/UNCODED/UNBEATABLE
VALUE
PAK. I'rice
Order No. Qty. Deseripting per PAK
NAL 150 Gernn. Trang PN Mixed loty 10/
Rl +00 CGerni. & 8il. Alloy Trans, PN 10/-

100 ( 300|1|\V PNP . Y= 10/-
200 Trans. | \I' AAAAA 10/~
160 1. planar plastie trans. PN | 10/
100 I. plastic planar trans, NP . RREA] 18N 10/
100 =ilplanar Trans. TOS plastic l’h l’ 8001||\\ 20/
100 Sil.planar t . TO18 plastic NPN 500m W 20/
100 Ril. planar trans. plastic NPN med. & high gun. ) 20/-
DIODEN
Rl 200 GERM Diodes Gen. P oo 10/-
SB2 200 GERM Goll Bonded . Boigiao 10/-
RB3 200 sil. Switching Diodes 00w ... .. ey 10/-
SB4 200 Ril. CGien. P, Diodes 200mA o000 g 10/~
SBi 300 il Gler. Mixed Diodes ... .. z > 10/-
The following are all new and Fully Testerl Transistor Packs.
NT1 50 PNP Teans Mixed all coded Germ. 90 rpaoo 20/-
8T NPN (.enn To-5 2(:330 Eqvt. 2N 1302 A 20/~
=Td L AT TI1B OCT71-73 type 20/~
ST4 VH _(‘40: L= AF]17=00C170 \llumled 20/~
STS Alloy VHF 800m/cs Trans. . 20/
®TH N Assorted Trans all coded . 20/-
8T7 1113:4 RF Trans Eqvt. ABY52 OC44/ 20/-
8STR 2N706 NPN switching 811, Trane, . . 20/-
ST 2N708 NPN Xil. Trans. . ... — 20/
8TI0 BSY28 NPN Kil. Trans. . 20/~
8T 2N3703 PNP SIl. Trans’ ... 20/
8Tz TIS48=2N2368 NPN 4000/ o 20/-
8T13 SE/2N3646 NPN TO-18 pl:u:tlc 350/ 20/-
STI4 243010 Sil. Alloy Trans PNP TOO ST 20/
E WHEN ORDERING PLEASE MENTION PAK, ORDER NO. IN ALL CASES.
CLUBN, SCHOOLS & OTHER ORGANISATIONS REQUIRINCG LARGER
QUANTITIES (1,000 MIN. 84 & SB) (100 MIN. 8T) MAY RUBMIT THEIR
OFFERS NOT LATER THAN 1st FEB. 1971.

BI-PAK=LOW COST 1.C’s

BI-PAK Semiconductors now offer you the largest and most
popular range of 1.C's available at these EXCLUSIVE LOW
PRICES. TTL Digital 74N 8eries fully coded, brand new. Dual
in-line plastic 14 and 16 pin packages.

1

BI-PAK Price lnd qty. prices
Oxder No. Simular Types to:- Description 1-24 100 up
P00 7400N Quad 2-Input NAND GATE 8/6 DIG 4/8

BPOI 7401N Quad 2-Input NAND Gate—OPEN

COLLECTOR . 6/¢ 8/ 4/
BP04 7404N HEX INVERTER .. 6/6 5/8 4/6
BP10 7410N Trlple 3-Tnput NAND GATE 8/6 5/8 4/8
BP20 7420N Dual 4-Input NAND GATE 68 5/8 4/6
BP30 7430N Single 8-Input NAND GATE 6/8 5/8 4/8
BP40 7440N Dual 4-Input BUFFER GATE . 6/8 5/8 4/8
BP41 7441N BCD to decimal decoder and NIT

Driver b £2/8 20/~ 17/8
BP42 7442N BCD to decimal decode (TTL OIP) - 22/6 20/- 17/8
BP5S0 7460N Dual 2-Input AND/OR/NOT GATE

—expandable 8/8 5/6 4/8
BP63 7453N Single 8-Input ANDIOR/NOT

GATE—expandable 3 8/8 5/8 4/8
BP60 7460N Dual {-Input—expandable .. 6/8 5/6 4/6
BP70 7470N Single JK Flip-Flop—edge triggere:l 0/~ 8/ -
BP72 7472N Single Master 8iave JK Flip-flop 0/- 8/~ -
BP73 7473N Dual Master Slave JK Flip-! ﬂop 10/- 8/- 8/8
BP74 7474N Dual D Flip-flop a 10/- 8/- 8/6
BP75 7476N Quad Bistable Latch 11/- 10/ 9/6
BP76 T476N Dual Master Slave Flip-flop ‘with

preset and clear 11/- 10/- /6
BP83 7483N Four Bit Binary Adder 26/ 22/6 £0/-
BP90 7490N BCD Decade Counter 22/8 £0/- 17/8
BP92 7492N Divide by 12 4 Bit binary counter 22/8 20/ 17/8
BP93 7493N Divide by 16 4 Bit binary counter 22/6 20/- 17/8
BP9%4 7494N Dual Entry 4 Bit 8hift Register . 22/8 £0/- 17/8
BP95 7495N 4 Bit Up-Down Shift Regxster 3 22/8 20/- 17/8
BP96 7496N 5 Bit ehift register .. 24/ 21/ 18/8

Data is availablie for the above Series of Integrated circuits In booklet form, price 2/8,

S NEW STOCK ITEMS %

| AMP SILICON RECTIFIERS (,TAYd €Rse

Type Price each and Quantity Price

PTV 1-49 20-99 100 +
IN4001 50 1/~ 104, od.
1X4002 100 1/- 10d. 8d.
1N4003 200 1/3 1t 114.
IN4004 100 1/8 1/4 171
1N4005 600 2/~ 1/8 1/8
IN 4006 800 2/8 2/3 2/—
1N4007 1000 3/- 2/9 2/8

BRAND NEW. FULL TO MANUFACTURERS® Price each
SPECIFICATION 1-24  25-99
BP709 Operational Amplifier, dual-in-line 14 pin pack-
age = BN72709 and similar to MIC709 and ZLD709C. 10/6 B/
This is a high performance operational amplifier with hlgh impedance differentlal
inputs and low impedance output.

100 up

300mW GLASS SILICON RECTIFIERS Do-7 Case

VOLTAGE RANGE 50-1000PTV AND PRICE AS FOLLOWS:

- 30-99 100up.
a0V 8d. each 8d. ench 7d. each

100V 10d, . 8d. . 8d.

200V 4. 10d. . 8.

400V e B n - .

600V 74 . 13 ., e .

800V i 110 s .
1000V 2/3 f 2/2 2/ »

GENERAL PURPOSE GERM. PNP POWER
TRANSISTORS

Coded GP100. BRAND NEW To-3 CASE. POSS, REPLACEMENTS FOR:
O 8-29-30-35-36, NKT401-103-404-405-406-450-451-452-453.  TI3027-3028.

TTL INTEGRATED CIRCUITS

Manufacturers’ “*Fall outs’ --out of spec. devices including functional units and part
functional but classed as out of spec. from the manutacturera very rigid specifications.
Ideal for learning about 1.C’s and experimental work, on testing, some wlli be tound
perfect.

PAK No. PAK No.
UIC00 5 » T400N 10/ UICT3 5 »x 7473N 10/
vUICe1 5 » T40IN 10/ VICT4 5 x T4T4N .. 10/-
UIC02 5 x 7402N 10/- UICTS 5 < T476N  ...... 10/-
UIC03 = & ¥ 7403N 10/ UICT76 5 x T476N .. 10/-
UIC04 5 x 7T404N 10/ UIC80 5 x T480N .. 10/-
UIC05 5 x 7406N 10/ ¥ ‘ -
TIC8?2 5 x 7482N 10/
UIC10 5 x T410N . 10/ 483N -
UIC20 — 5 x 7420N 10/- CIED = DT oD
UIC10 5« T440N 10/ UICSs 5 x 7486N T
UIC4l — 6 x 7441AN 10/~ UIC90 - 5 . 7490N o 10/
UIC42 5 » 7442N 10/ rI1ce? 5 ¥ T492N ... 10/
UICs0 5 x T450N 10/ UIces 6 x 7493N ... 10/
vUICs1 5 x 7451IN 10/- UICs4 5 » 7T494N .. 10/~
UIC60 = 5 x T460N 10/ TIC96 5 x T498N .. 10/~
VIC70 5 x 7T470N .10/~ UIC96 x 7496N 10/~
UICT2 5 x 472N ... 10/- CICX1 = 20 ASST'D 74's.. 30/-

Packe cannot be split but 20 assorted pieces {our mix) {s available as PAK UICXL
Every PAK carrles our BI-PAK 8atisfaction or money back GUARANTEE.

DUAL-IN-LINE LOW PROFILE SOCKETS

04, 2N 4564 ‘,45’ A-458A, INGII-51T A & B. 2G220-222. ETC. 14 and 18 lead sockets for use with Dual-in-Line Integrated Circuits.
SPECIFICATION. Price each
VCBO 80V VCEOQ aOV 1€ 10A PT 30 WATTS HFE 30-170 Order No 1-24 FYYY 100 up
PRICE 1.2 25-99 100up. T8O14 1 . e
8/8el h  8/-each 7/3 each. 8014 14 pintype. . o= ap ki) 8/ B5/8
A G eac X TS0168 16 pin type. - . . 10/~ 8/8 78
GENERAL PURPOSE SILICON NPN POWER ,
TRANSISTORS RTL FAIRCHILD (U.S.A)) 1.C’s
Coded GP300. BRAND NEW To-3 CASE. POSRIRLE REFLACEMENT FOR: RTL Micrologic Circuits Qty. prices each
2N3055. BDY20. BDY11. Epoxy case To-b temp. range 15°C to 55°C 1-11 12-24  256-99 100 +
SPECIFICATION. 1L 900 Buffer . 8/- - e/8 58
VCBO 100V. VCEO 60V, 1C 15AMPS. PT. 115 WATTS.  Hfe 20-100. ¥TI MHZ. 4L 914 Dual two-input GATE .. . . 8/- /- 8/6 5/8
PRICE. 1-24 25-99 100 uL 923 J-K Flip-flop 10/6 10/ 9/6  9/-
11/- each 10/- each. 9/8 each. Full data and circuite for IC's in Booklet form prlce 1/8 each.
HATO03E Linear RF-IF AIMELIF LAYy~ 10 8- 83
Al ASE ad up to 10
SEMICONDUCTOR HAND BOOK PRAFICCEDE Tb 0 eid up to 10,03
240 PAGES OF SUGGESTED CIRCUITS-TRANSISTOR OUTLINES AND SEMI-
CONDUCTOR SPECIFICATIONS. INTRODUCTION AND EXPLANATION 1IN DTL DIGITAL 1.C’s
Il LANGUAGER ENGLISH, DUTCH, FRENCH, GERMAN, INDONESIAN, q
SWEDJISH,SPANINH,PORTUGUESE, ITALIAN,ARABIAN SERBO-CROATHIAN DTL dual in-line package. Price
A HANDBOOK FOR ALL #EMICONDUCTOR USERS. (DUTCH PUBLICATION). Type MC844P expandable dual 4-input NAND Power Gate 10/- each
PRICE 28/8incl. P. & P Type MC845P Clocked Flip-flop 18/~ each
. Type 862 Triple 3 Input NAND/NOR ‘Gate. 10/~ each

SEND ALL ORDERS

FOR BY-RETURN SERVICE

FULL DATA SUPPLIED WITH UNITS

Please send all orders direct to our warehouse and despatch department.

BI-PAK SEMICONDUCTORS
P.O. BOX 6, WARE, HERTS.

Postage and packing add 1/-. Overseas add extra for Airmail. Minimum order

10/-. Cash with order please.
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VALUE ALL THE WAY

LINEAR
INTEGRATED
CIRCUITS
BI-PAK MONOLITHIC
AMPLIFIERS
(TO-§ 8 lead)

BP70YC, Operational suup-
lifler, 18/~ each.

BP701C, Operational amp-
lifler (with Zener out-
put), 12/8 each.

BP702C, Operational wmp-
lifier (with direct out-
put), 12/6 each.

BP501, Wide hand
fier, 18/= cach.

BP621, Logarithraic wile
bLand amp., 14/- cach.

BP20/C, General purpose
amplitier (TO-6 8 lead).
{voltage or current amp.),
12/8 each.

1.C, Operationul Amplifier

with Zener output.

Type 701C. Jdeal {or I'.E.

Projecte. N Lead TO-5case.

Full data.

Our price '2/6 each

boft11/-cach. Large Qly.
Prices quoted for.

anpli-

SIL. G.P. DIODES

S00mW 30 .. 10/~
10PIV (Min.) 100 . 30/-
Sub-Min. . £5
Full Tested 1 000 £9

Tdeal for Orguu Builders.

0A200/0A202
Each 1/9
SILICON Diades
a5+ 1/8
100 + 1/3
200 4 1/1

% TRADE +

SEND FOR YOUR
FREE CATALOGUE

MULLARD 1.C.
AMPLIFIERS
TAA243, Operational o
litier, 70/= cach.
TAA263, Linear AP
fier, 15/ each.
TAA203, General purpose
ampliticr. 18/8 each.

nip-

pli-

——— e e

CA3020 RCA (U.S.A.)
LINEAR INTEGRATED

CIRCUITS
Ao Power  MAnplitier,
30/- each.

ADI6I yry
ADI62 rx»

MATCHED COMPLE-
MENTARY PAIRH
OF GERM. POWER

TRANSISTORKN.
For mains driven out-
put Mnggs of Amplitiers

awd Radio receivers.
OUR LOWEST PRICE
OF 12/8 PER PAIR

HIGH POWER RILI-
CON PLANAR TRAN-
SISTORS. TO-3.
FERRANTI ZT1487
N

PN
AX R DR
VUES I"tot
VEBS hIPE15-46

PRICE 6/- EACH
p—

115 WATT BIL.
2N3055 POWER NPX
OUR PRICE 12/8 EACH

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33Y.  400mV (DO-7
Cage) 2/8 ea. LW (Top-
Hat) 8/8 en. 10W (80-10
Stud) §/- ca. Al fally
tested . Lol amdt
marked. State voltage
required.

BRAND NEW_ TEXAS
GERM. TRANSISTORS
Coded and Gnlunceed
Pak No.

Ll 8‘034I\ OC:I
T T4

T3

T+

Td 1382T  0C82

3440 OCH4
23454 OC4H
oC78
"\ IJ(I )

17
All 10/ L2 uh )\uk

2N2080 NPN SIL. DUAL
. CODE D19y
Our price 5/

120 VCB NIXIE DRIVER
TRANSISTOR. St
BSX21 & C407. IN1893
FULLY TESTED AND
CODED \l)l 20. 1
-0 N

Sil,
P.E. Organ. Metal TO-18
Eqvt. ZTX300 1/- each.
Auy Qty.

trans. suitable for

FREE
One 10/- Fack of your
own choice free with

orders valued £4 or over.

OTHER MONOLITHIC
DEVICES

Di3D1  Silicon Unilateral
switch 10/- each,
A Bilicou Planar, nwuno-
lithic  integrated  circuit
having thyristor clcetrieal
characteristics, but with an
anode pate and a built-in
“Zener” diode Dbetween
gate amd cathode. Full
data and applieation cir-
cuits available on requent.

Silicon Microwave Diodes—
Sylvania (U.S.A.)

IN218 aml IN218R
matched  pair . Band
mixer. Max. overall noise

faction 13:7d1 at 3,000m/cs

AF239 PNP  GERM,

8 VHF TRAN
MHZ. USE AS RE-
PLACEMENT  FOR

AF139-AF186 °,

-24 7/8
each, 23-99 0/9 each
100 + 8/- each.

FET'S
oN 3819 ..
2N 3820 ..
MPF100

LOW COST F.E.T.s
Fully Tested, Guaranteed

Peranicters  equit, to
2N3819, MPF102, 2XN.
5469. 1-24 7/8 each;

25-99 8/3 ench; 100 up

can 4 lJead type. Leads
cut short but still usable,
real value at 15 for 10/-,

KING OF THE PAKS

Practical Elcctronics

Brand new and boxed. | §/§ cach. Coded FEln.
Clearance Price 8/- pair. Full data sent. TO-72
cage.
CADMIUM CELLS
EX-EQUIPMENT ORP12 88
MULLARD RPGO, ORYSL 8/ ci
AFLLT transistors.  Large w’

PHOTO TRANS.

OCI'71 Type. 8/8

February 1971

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS

NEW BI-PAK UNTESTED
SEMICONDUCTORS

atisfiction GUARANTEED in Evey Pak.or money back.
Pak No,
Tl

120 Gilass Sulb-r

1. General Purpose Germaniurg Diodes
1 Transistors AF/RF

76 Germanium Gold Bonded Diodes s, 045, OA47

40 Germaniun Travsistors like OUSI,

AC128 .

[} 60 20014 Sub-min. Sil. Diodes . . .

vh 30 on Planar Transistors NPN sini. BSYY54, 2N706 10/~
Uy 16 Ilcun Rectifiers Te Top-Hat 760mA up to 1 000V L. 10/-
us 50 Sil. Planar Diodes 250mA  OA/

Uy 20 m\e.l Volts 1 watt Zener Diodes

U1t 30 PNP Silicon Pl

Uy #0 PNP-NPN ®il. Transistors OC200 & 25104 ..

U4 150 Mixed Nilicon and Genuanium Diodes .

U1Ls 25 NIPN Nilicon Planar Transistors TO-5 sin. &

Vit 10 3-Amp Silicon Rectifiers Stud Ty pe up to 1000 PV ... .. 10/-
vy 20 Germanium PNP AF Transistors TO-5 ke ACY 17-22 10/-
Ui 8 6-Amp silicon Rectiners BYZ13 Type up to 600 PIV ... 10/~

U1y 25 Silicon NFN Trausistors like BC108

L0 12 1-5-mnp Silicon Rectitiers Top-Hat up to 1,000 PIV

U21 30 A.F. Cermanimin alloy Transistors 26300 Series & OC71. . io/:

U23 30 Madt's like MAT Series PNP Transistors .. .. ........... 10/-

U224 20 Germaniut T-amp Reétiiers GIM up to 300 PIV ... ... l(jl;

T20 25 300Mc/s NPN Silivon Transistors 2N708, BSY27 ... .. 107—

T26 10 Fast Switching Rilicon Dioiles like IN914 Micro-min .. ... 10/-

U284 Experinenters’ Assortment of Integrated Circuits, untested.
(iates, I'lip-Flops, Registers. ete., 8§ Assorted Pieces ........ 20/~

L2610 1 amp SCR's T0-5 ean up to 600 PIV CRE1/25-600. .. ... 20/

T3l 20 Sil. Planar NPN trane. low noisc Amp 2N3707 ... .

V32 25 Zener diodes 400mW D07 case mixed Volts, 3-18

U311 Plastic case 1 aunp Nilicon reetitiers 1N4000 sericw

U384 30 Nil PNP alloy trans. TO-3 BCY24, &

U35 25 sil. Planar trans. PNP TO-18 2N2906

T34 NPN trans. TO-5 BFY30/51/52

Lar ans. 50-2 PNP, 0C200 25322

vy

U3% 30 R¥ Cenn. PNDP trans. 2N1303/5 TO

40 10 Dual trans. 6 lead TO-5 2N2060 .

L41 25 RF Gern. trans. TO-1 OC45 NKT

U42 10 VHY Germ. PN trans. TO-1 NKT667 AFHIT .......... 10/-

Code Nos. mentioned above are given as a guide to the type of icviee in

the Pak.

The deviees themselves are normaily unmarked

NEW LOW PRICETESTED S.C.R.’s

SIL. RECTS. TESTED
PIV 750ma3a

1s 34 TA 304 501/~ 2/8 4/3 9/8

(TO-5 (TO-66 (TO-48 (1‘0 48 1001/3 3/3 4/6 15/-

case) cilge) ease)  cage) 200 1/9 4/- 4/9 20/-

PIV ecach each each each PIV cach 300 2/3 4/6 8/6 22/-

50 /8 5/- 96 10/8 25 20/ 100 2/8 5/6 7/6 25/
100 5/ 8/6 10/8 12/6 50 23/ 500 3/- 8/- 8/8 30/

200 7/ 7/6 11/6 15/~ 100 28/ 600 3/3 6/0 9/- 37/-
400 8/8 8/8 13/86 18/8 200 32/ 800 3/6 7/6 11/- 40/-
600 10/6 11/8 15/6 25/~ 400 35 |0 5/~ 9/3 12/8 50/
800 12/6 14/~ 18/~ 30,- 600 80/ 1200 8/6 11/8 15/ ’

TRIACS

2A  POTTED BRIDGE RECTIFIERS. | VROM 24 GA 104

200V 10/, (TO- (TO- (TO-
1) 66)  48)

100 {;‘li 15/- 5256

200 8 20/- 28/-

DIACs 400 20/- 24/- 35/-

FOR USE WITH TRIACS VBOM = Blocking volt-
BRIOV 7/8 cach age in either direction.

PRINTED CIRCU!TS

EX-COMPUTE
Packed \\nh uenmumlucturx and  com-
ponents, 10 boards give a guarantecd

30 trans and 30 diodes.

Qur price 10 hoards
10/-. Plus2/-P. & |

PLEASE NOTE. To avoid any further
Increased Tostal Charges to our Customers
and enable us to keep our '*By Return Postal
service’* which i second to none, we have
re-organised and atreamlined our Despatch
Order Department and we now request you
to send all your orders together with your
remittanee, dircet to our Warehouse and
Despatch  Departuient, postal  address:
BI-PAK  SEMICONDUCTORS, Despatch
Dept., P.0. BOX 6, WARE, HERTS. Postage

and packing slill 1/~ per order. Minlmum
order 10/

LUCAS 35A SIL. RECTS,
Branded. 400 PIV,
Special Price, stud type,
fiying fead, 22/8 each.

UNIJUNCTION
UT46.  Eqvi. 2N2646,
Eqvt. TI843. BEN3000
5/6 cach, 2399 5/-.
100 UP 4/

NPN SILICON PLANAR
2/- cach;
;100 up,
1,000 off,
Fully tested
and coded TO-18 casc.

SILICON HIGH VOL-
TAGE RECTIFIERS
10-Amp  3-K.V. (3000
P.LV.) Stud Type with
Ilying Leads, 16/~ each.

QUALITY.TESTED PAKS

OC75 Transistors . ..........
Power Trans. 0C20 100V
04202 8il. Diodea Sub-min.
Low Noise Trans. NPN 2}1
8il. Trans. NPN V'CB 100 Z
OAB81 Diodes.......... o
OC72 Transistors -
OC77 Transistors .

Bil. Recta. 400 PIV 5001\

>~1;.:a‘bn.:n:'-x:wwnnhn—zu&s—oowbuu:.:-—tovaonaca

0A96 Germ. Diodes Sub-min. I
NPN Germ. Trans, NKT773 Eqv
0C22 Power Trans. Gerni..
0C25 Power Trans. Gern.
AC128 Traus. PNP High
AC127/128 Comp. pair PN

2N1307 PNT 8witching Trans. 1
CG62H Germ. Diodes Eqvt. 0\4 ! 10/
4 AF116 Type Trans. .. 10/~
12 Asgorted Gerin. Diodes M 10/-
4 ACI26 Germ. PNP Trans. 10/-
4 Silicon Recta. 100 P1V 750mA . 10/~
3 AF117 Trans, ... ... 10/~
7 QC81 Type Trans. 10/-
34 OC171 Traus. .. .. 10/~
5 2N2926 §il. Epo. 10/-
7 0C71 Type Trane. 10/-
2 28701 Sil. Trane, Texan 10/-
2 10 A 600 DIV sil. Itects. I» 10/~
3 BC108 8il. NPN High Cain Trans. 10/-
1 2N910 NPN 8il. Trans. VCB 100 10/~
2 1000 PIV 8il. Rect. 1-5 A R63310 AF 10/~
3 BSY96A Hil. Trana. NPN 200Mc/s 10/~
1 0C200 8il. Trans. ................. 10/-
2 GET880 Low Noise Germi. Trans. ... 10/
1 AF139 PNP High Freq. Trans. ..... 10/-
4 NPN Trans, 1 STI4} & 28T140 .... 10/~
4 Madt's 2 MATI00 & 2MATI20 . 10/~
4 Madt's 2 MATIO01 & 1 MATI2] . 10/«
4 0C44 Gerni. Trans. AY ..... 10/-
3 AC127 NPN Germ. Trans. 10/=
1 2N3906 8il. PNP Trans. Motorol 10/-
2 8il. Power Rects. BYZ13 18/~
1 81l. Power Trana.
TK2014A....... 18/-
2 2N1132 PNP Ep! ial Planar it 10/-
3 2N697 Epitaxial Planar Trana. & 18/«
4 Germ. Power Trans. Eqvt.
1 Unijunction Trans. 2N2¢46
2 8il, Trans. 200Mc¢/s 60Vcb ZT83/8. 18/-
20 NKT Trans. AF. RF. VHF. Codel +
Eqvt. List .. ... .. 10/-
2 2N2712 Bil. Epoxy Plavar Hl-'h'.!‘.’.o 18/-
8 BY100 Type s:l Rects. ..... 20,
25 8il. aml Germ. Trane. Mi
Mavked: NEW o oo rdome o b o e

Matched Trans. OC44/46/81/811 10/-
20 Red Spot AF Trana. PNP | 10;
16 White Spot RF Trane. PN P
Silicon Rects, 3 A 100-400 PIV
10 A Silicon Reets. 100 PIV 1
0C1 140 Trans. NPN Switching . 10/-
12 A 8CR 100 PIV 10/-
8il. Trans. 28303 PNP . 10/-
200 Mc/s 8il. Trans. NPN 10/=
Zener Diodes 1W 33V 5% Tol 10/-
High Current Trana. OC42 Eqvt. ... 10/«
Power Transistora 1 0C26 1 OC35 ... 10/-
8ilicon Rects, 400 P1V 250m A 10/-

(GET884 Trana. Eqvt. OC44 10/«
GETB883 Trans. Eqvt. OC45. . 10/~
2N708 8il. Trans. 300Mc/a Nl’ 10/-
GT31 LF Low Noise Germ Tranw. 10/-
IN914 8il. Diodes 75 PIV 75mA 1

SEMICONDUCTORS FOR ““P.E.”” 50-/- 50AMP.

TYPE BACH  TYPE EACH
aN1613 4/8  INoI4 1/-
aN3055 12/8  0A200 1/-
aN3703 3 BFYs1 3/8
2N3704 36 BYZI3 4/6
2N3707 359 10362 14/-
2N3819 8 2UVIIW Zener  3/6
GIRO No. 388-7006
L d
* 63A
High Street
WARE
Herts.

BI-PAK CUMRANTEE SATISHCTION R MONEY BACK
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7 oPONENTE  SPECIALL

leadi

OPEN DAILY

9.15 a.m.-6 p.m.
Closed all day
( Thursday

OCHANGERS
opsehets AL Co1DER

SPECIALISTS. I ELECTRICAL, ISPARES

South East London's

AMPLIFIERS

THERMISTORS CHASSIS

L@

—e—e

ng components store

Garland Bros. Ltd.

DEPTFORD BROADWAY (Corner of Brookmill Road)

LONDON, S.E.8

CROSSOVERS
DIODES

-

CAPACI 1o,
mnss RECTIRIERS . gypy,
ollns S Moty o mh 20k

15 Wiiragy
Sxtis g ] m:v

TELEPHONE
01-692 4412

NEwW! HANDY! TIDY!

multi-drawer
1-N-T-E-R-L-O-C-K-I-N-G

A PLACE
FOR
EVERYTHING
EVERYTHING

IN TS
PLACE!

Newest, neatest system ever devised for storing
small parts and components: resistors, capaci-
tors, diodes, transistors, etc. Rigid plastic units,
interlock together in vertical and horizontal
combinations, Transparent plastic drawers have
label slots/removable space dividers. Build up
any size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (Sins . 2iins _ 2%ins)
Usually 2 11 each, GUR PRICE! 37). DOZEN
DOUBLE UNITS (Sins « 4fins . 2Jins)
Usually 411 each, OUR PRICE: 45/. DOZEN

PLUS QUANTITY DISCOUNTS!
Order £5and over DEDUCT I/- in the €
Orders £10 and over DEDUCT /6 in the €
Orders €20 and over DEDUCT 2/- in the €

PACKING/POSTAGE CARRIAGE: Add 6/- to

all orders under £5 Orders £5and over,

packing’postage’carriage free.

‘QUOTATIONS FOR LARGER QUANTITIES
ALL PRICESTAX PAID

(Dept. PE2) 3| ALBERT RD,
HENDON, LONDON,NW4

“UIULIET TE i

is a high quality
COMMUNICATIONS
RECEIVER

(replaces NA 5018A)
Recommended Price
£42 0.0

Pnrllicre 36 Gns.

(Cash only) plus 9/- p. & p. Complete
with standard batteries and earplece. BFO
(optional exira) add 35/-.

IT NOT ONLY RECEIVES Aircraft,
Shipping (VHF & SW), Taxis, Ambu-
lances, Fire Service, T.V. Sound, Hams,
Gas and Electric Boards, Public Services
and many other radio telephone
mobiles—BUT ALSO Classical Music,
Pop and all that Jazz.

TURN ON AND TUNE IN!!! The
MPR 3065 is 1 communications receiver
and entertainment source in one neat,
transistorised, portable package. It keeps
aircraft. shipping., RT mobiles, FM and
AM broadcasis at your fingertips. Features
a colour coded illuminated tuning dial and
band selector, AFC, squelch, BFO 4
(optional extra). large speaker. Ext. Aerial
Socket. Works off mains or batteries. Size:
10527 7! - 4 inches. 22 Transistors/Diodes.
FREQUENCIES: Medium Wave, 540-
1600 Kcs.; Marine, 1.6-4.6 Mcs.: FM/VHF,
88-108 Mcs.; Aircraft, 108-136 Mcs.
(Military, Civil and Ground control); High
VHF/PB, 146-176 Mcs. (Commercial and
Industrial RT mobiles). Availability of
mobile transmissions depend on operators
in cach area.

Enclose 5d. stamp for reply. Trade supplied
STOCKTON PARTNERS (Dept, P.E,)
Importers and Dutrubutou
Brighowgate, Grimsby, Lincs.

Tel. 0472 64I96/588I5

L 650-0-50V a.c. 14, 87/8.

OSMABET LTD.

We make traneformers amongst other thlugs
MAINS TRANSFORMERS
Prim 200/240V a.c. TX1 425-0-425V ’50 mas, 03\
4ACT,6-3V4ACT, 0- .)(‘—6 '4-\ 135/«
44

150 mA, b .1.4."5_8!0; TX5
300-0-300V 63V 24, 83V
1A, 78/8; TX8 0V 65 s, 63V 157, 49/~

MT] 0\ 30 mai, 6-3 /-3 MT2 230V 45 m&
6:3V 1-54, 28/8; MT‘-\"aO\ 60 m4A, 6-3V 24, 37/8
MT3 Prim 110/240V Sec 250V 100 1A, b"\ '_’A,
45/-.

MULTIVOLT TRANSFORMERS

Prim ’00/‘.’-10\‘ a.c. OMT4/1 one tapped sec. 5~20-30-
40-60V ng 5-10-15-20-256-30-35-40-55-60, 10-0
10, 20-0-20, 30-0-30V a.c. 1.4, 45/-; ditto transformer
2A OMT4/2, 87/6; OMT5/1 one tapped sec, 40-50-60~
80-90-100- 110\’ giving 10-20-30-40- 50-60-70-80.
90-100-110V, 10-0-10, 20-0-20, 30-0-30, 40-0-40,

LOW VOLTAGE TRANSFORMERS
Prim 200/240V a.c.: 63V 154, 16/9; 3M, 20/-;
6A CT, 84/-; 12V 1:5. ; 3A CT, 34/-; 6A CT,
45/-; 18V 1-5A CT, 26/8; 24V 1-56A CT, 84/-; 3: €T,
56/8; 5\, 75/-; 84, 112/8; 124, 165/6.
MIDGET RECTIFIER TRANSFORMER
For FW rectification, size 13 .<2x 1}in, Prim 200/240V
a.c., output PPT1 9-0-9V 034, PPT2 )12-0-12V
0-254, PPT3 20-0-20V 0154, 22/8 each
0/P TRANSFORMERS, P.P., sec tapped 3-7-5-15 ohine,
A-A 66K 30 watts (KT66, etc.) 78/8; 50 watt 3K
(E134, KT88, etc.) 135/-; 100 watt 3K (EL34, KT88,
ete,) 285/-.
LOUDSPEAKERS Ex-equipment, perfect, 3 ohms anly
bins, at 7/6 each, plua 3/- min p.p.
LOUDSPEAKERS, HI-FI, P.A., GUITARS, ETC.
New, boxed, famous makee, 25W, 110/-; 35W, 130/-
80w, 200[- sO0W, 240/- 100V, 400/-; E.M
13 sm 10W, 3,8 and 15 ohms 45/- each; l3*<8m
HI-FI, fitted £wo tweetern, crossover network, 3, 8 and
15 ohnis, 80/- each.
BULK TAPE ERASERS
Instant erasure of magnetic tape, denmaguetizing of
tape heads.  200/240v ac, 47/6 post 2/6, leaflet K. AE.
LT FLUORESCENT LIGHTING
12v fittings with tube, 8 watt 76/—; 13 watt 120/-;
Inverters 12v, 20 watt 150/—; twin 20 or single 40 watt
twin 30 or single 50 watt 220/— Extensive
range. List 8.A.E.

Carringe extra all orders

8.A.E. ALL ENQUIRIES PLEASE. MAIL ORDER
ONLY

46 Kenilworth Road, Edgware, Middx, HAB 8YG
Tel. 958 9314
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front panel.

available separately if required £14.19.6. Carr. 7/6

PREMIER STEREO SYSTEM “ONE" Consists of an alt transistor sterco amplifier.  Garrard
2025 T/C auto/manual record player unit fitted stereofmono cartridge and mounted in teak finish
plinth with perspex cover and two matching teak finish loudspeaker systems.
complete and supplied ready to plug in and play.
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket.
Bass, Treble, Volume, Balance, Selector. Power on/ofi, stereo/mmono switch. Brushed aluminium
Black metal case with teakwood ends:

Size 12

d Absolutely
The 10 transistor amplifier has an output of
Controls:

54 <. 34in. high (Awmplifier
). Now Available MATCHING F.M. TUNER 2igns.

PREMIER STEREO
SYSTEM “TwWO0”

An aystemn "ONE' above but with
Garrard 8P25.

pRDOTR 45 Gns. G

Two new all solid state receivers from Midland at

Specitications

Frequency 50-17,000 Hz

Function

Size
PRICE

MIDLAND AM/FM STEREO TUNER AMPLIFIERS

Mode! 19-520 Model 19-542

ceonomrical prices.  Beautifully stylel in slimline  wepi 19 transistore, 12 diodes, 2 transistors, 12 dindes
cubinets. conductors 2 varistors
- Tuning M 88-108 MHz FM 88-108 mHz
range FM Stereo Multiplex Stereo Multipiex
AM 535-163 AM 535-1605 kHz
Aerind Internal AM ex- Tnternal AM and external

ternal FM b
33-20,000 H.

Response

Power 21 watls nus per chan- 4 watts rs per channel

Output nel (8 watts music (18 watts music power)
ower}

Inputs Ceramic phono Magnetic/Ceramic  phono

and aux.

Speaher 48 ohm 8 ohin

impedance

Controls Power onjoft, Volwue, Onjfolf,  Volume,  bass,

tone, balance, tuning, treble, balanee, tuning,
AFC. Stereo indicator \FC. Stereoindieator
AM, FM, FM Steren, AM, FM, FM Stereo,

Phono  (Stereo indi-  Ceramie, Magnetic. Aux.
cator light)
157 8% 23} [L P U A

42 GN8

GKS, X
Caurr. & Ins. 10, Carr. & Tne. 10/ -

13 8in. HI-FI SPEAKERS

Fitted two 24in tweetcrs
and  crossover metwork.
Available with 8 or 16
ohm impedance.  Hand-
ling eapacity T0W. Brand

new.
69/6 Pox PoTs

E.M.L

HI-FI STEREO
HEADPHONES
Designed to the highest
posgible standard. Fitted
2iin. speaker unitr with
soft padded ear muffa.
Adjnstable headbaml.
8 ohm impedance. Com-
plete with 6ft. lewd and
stereo jack plug.

| LA LN

HIEN

STEREO STETHONCOI'E SET Low inp. 25/ V. & .2
MONO STETHOSCOPE SET Low imp. 16/@ V'. x P. 2/

VERITAS V-i49 MIXER

Battery operated 4-channel :swudio mixer providing four
separite inpute. Nize 6 3 Zin. suitable for c¢ryatal
mierophone, low impedance
microphone with transformer,
radio, tape, etc. Max. input
1-5V, max. output 2-5V, gain
64dB. Stundard  jack plug
socket inputs, phonoplugs
output. Attractive teak woml

grain finish case.
Ste:
Xoirt 69/6 (1 .o

Mono

Model 59/ 6

POCKET SIZE MULTI-TESTER With wide angle,
jewelled meter movement, ceramic long-life, low-losa
switching, tough impact resisting case.
Sensitivity 20,000 ohms/velt  D.C.
10,600 ohma/volt A.C

19 Ranges: 05 HU-250-500-2500
volts D.C. 0-10-50 100-600-1000 volta
VG 0-50uA-26mA-250mA D.C. 0-
#000 ohme-6 inegohma, 10u £{-0-001
mtd-1 mfil. —20 to +22dB. Complete
hattery, teat lead and instructione.

P.x P38,

“VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED IN USA,
PRE-STRETCHED MATERIAL.
TENSILISED to ensure the most perinanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire autio range. Double wrapped

FROM EXTRA STRONG
THE QUALITY I3 UNEQUALLED.

attractively boxel.

LP3 3° 250' P.V.C. 5/8 LP8 51" 1200 PV.C. 12/8
TT3 3° 450 POLYESTER 7/8 DTé 51" 1800° POLYESTER 22/6
DT3 31" 800° POLYESTER 11/8 TT8 51" 2400° POLYESTER 37/¢
8PS 5" 600 P.V.C. 8/8 SP7 7 1200° P.V.C, 12/8
LPS 5° 800 P.V.C. 10/ LP7 7 1800 PV.C. 15/-
DTS 5° 1200° POLYESTER 15/ DT7 7° 2400° POLYESTER 26/-

POLYESTER 50’

TAPE SPOOLS 3" 1,57, 5!, 7" 1)8.
Fort and Packing 37 1/-, 57, 53" 14, 77 2

(3 reele aml over I'ost Free.)
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TELETON SAQ203E STEREO AMPLIFIER

A small but powerful ;unplitier designed for sterco hl-fi
reproduction. 10 watta per channel 1nusic  power.
Inputa for Gram (Magnetic and Crywtal), Tuner and
Auxiliary,  Tape Record output.  Controls:  Vidume,
Balance, Busa, Treble, Mtereo/Mono slide switch. Steren
heilphene socket.  Attractive ojled walnut cabinet with
hrushed aluminitin front panel. List Price £28.7.0.

lr:gﬁ'Ml-:lER 22 Gns. raroie

PREMIER STEREO SYSTEM “FOUR"

Teleton BAQ203E Amplifier (as above) .. £23.2.0
Garrard 8P25 . . £11.19.6
Bhure M3D . 16.19.6
Teak base aund cover 25.10.0
Pair of Hi-§ Enclosares fitted E.M.I,

Speaken . £26.5.0
Total cost if purchased separately £73.16,0

65 GNS. carr 35

PREMIER
PRICE

SPECIAL OFFER!

Garrard 8P25 Mk. II
Single Record Player. Fitted
Audio  Technica AT66
Magnetic Stereo Cartridge.
Complete in Teak Plinth
with Rigid Perspex Cover.
Total list Price over £24.

IREMIER |8 Gns.

P.&P. 10

ADIO

10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 3451/2639
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT.RD. TEL:01-636 3451

TAPE CASSETTES
C60 () 7/6%

3 for

C30 (0.) 12/6%
CI20 () 17/6%:
r&epr-.

All cassettes can be supplied with library cases
at 6d extra each.

| +-oxrorop sT.

B ;i 3238

TOTTENHAM COURT RD

T M
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New a 5lh. oscilloscope for £56

e

S Nnow.

Name

[] Please send me a detailed specification by return of post

[] Please send me hire purchase forms and a specification sheet.
| enclose a cheque/money order for £ Please send
oscilloscope(s) immediately

Address.

11 1 I ¢ r { F-"¥ -1 I I ;I I} 11 ]|

Meteronic's new oscilloscope is unique. Portable enough to carry around anywhere.
Inexpensive enough for anyone to afford. Tough and tong- lasting—with a year’s
guarantee. No wonder several top TV rental companies are already using this
, brilliant British design!
Solid-state, it has a DD-4.56 MHz bandwidth at 50mV/div. All this is com-
pressed into a compact 8 x 6 x 4% inch plastic-coated steel case. and weighs
just 5 Ibs.

H.P. Terms

For just £2 extra. you can spread payments for your oscilloscope over a
yearly period. You put £22 down—and your oscilloscope will be dispatched
immediately. You then pay £3 per month for 12 months.

" To order—or for the detailed specification. complete and post this coupon

" To: Meteronic Ltd.,

i Birchen Napps Platt,
Borough Green,

Nr. Sevenoaks, Kent.

.Tel

standingly successful

each is illustrated by’
type drawing. The

The series will be of
exceptional value in
training mechanics and
technicians in Elec-
tricity, Radio and

Electronics.

WHAT READERS SAY

‘... carefully written .
.. 1 am very satisfied with these carefully written and well
expressed manuals . . . A.W., Shanklin.

‘

. valuable assistance . . .
... Your valuable assistance has enabled me to find a good
position as a Radio and TV Engineer . . . D.S., Bristol.

. they are invaluable . . .

I find that as a base for a course in Electronics they are
invaluable and 1 have yet to find anything even to approach
the same standard . . . H.N., Rotherham.

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 7!

100

The New Picture-Book’ way of Iearning
B ASIC ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

You’ll find it easy to learn with this out- the latest research into simplified learning

NEW PICTORIAL techniques. This has proved that the

METHOD-—the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and quickest and soundest way of gaining mastery

an accurate, cartoon- over these subjects.
books are based on TO TRY IT, IS TO PROVE IT

Sl EEEEESEEaENEEEEES
[ To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT 8R2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
. above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
l in good condition within 7 days or send the following amounts. BASIC
ELECTRICITY 90/-. Cash Price or Down Payment of 20/- followed by4
. fortnightly payments of 20/~ each. BASIC ELECTRONICS105/-. Cash
Pnce or Down Payment of 20/- followed by 5 fortnightly payments of 20/-
each. This offer applies to UNITED KINGDOM ONLY. Overseas

customers cash with order, prices as above.
Tick Set required (Only one ser allowed on free trial)

BASIC ELECTRICITY D BASIC ELECTRONICS [ |
Prices include Postage and Packing.

SEZMATUE ..ottt i
(If under 18 signature required of parent or guardian)

INAMIE oo ieeesonemeeee oo
BLOCK LETTERS

FULL POSTAL
AD D RES S oottt .

Practical Electronics  February 1971



PHILIPS STEREO
AUTOCHANGER
£8.15.0 rost 5, -.

Precision hi-fl quality at
bargain price. Silver and
grey deck enamelled
finish. 10!in. dia. turn-
table. 4 speeds, 18, 33',
45 and 78 r.p.m. Plays 7. 10, 12in. discs which can be
mixed. Fitted renowned Philips plug-in Xtal AG3308 with
dua! sapphire stylus for LP/EP/78. Sensitivity 100mV.
Prequency response 30cps-16Ke/s. Lightweight stylus
pressure 3- 6 xrammes. Board space required 14 ~ 12}in.
Above 4in, Below 2lin. 12 months guazrantee. (Also
available with GP310 diamond stylus LP Stereo/EP and
Sapphire 78. £1 extra). MATCHED TEAK PLINTH with
PLASTIC COVER. Only £8 extra or Cut-out plywood
base board 10/- extra,

BSR 4-SPEED SUPERSLIM
AUTO RECORD CHANGER

Plays 127, 10" or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee, Size 131 ~

11}in. Above

motor board 31in.

below 2}in. AC 200,250v.

with STEREO;MON0 xTAL £7 Eo%

BSR UA70 Stereo/Mono Transcription £ |4
Auto Changer, Calibrated Stylus Pressure.

BSR Minichanger UA50 Stereo/Mono.

Plays 12°, 10° or 7” records, £8

8ize 12 -< 8%in. AC 200/250\1 Post 5/ -.

GARRARD PLAYERS with Sonotone 9TA Cartndxes
8tereo Diamond/Mono Sapphire, SP25 Mk II £15.
Model 3000 Stereo Autochanger £13. Post 5

RECORD PLAYER PORTABLE CABINET ~ 75/_
Space for amplifler and autochanger. Post§ -.
RCSDE-LUXE 3 WATT AMPLIFIER. Ready made tested.
2-stage with triode pentode valve, 3 watts output. Tone and
volume controls., Isolated mains transformer. Knobs,
loudspeaker, valves ECL82, EZ80. Response

50-12,000 cps. Sensitivity 200mV. Post 5/-.

RCS 2 WATT AMPLIFIER with loudspeaker and £3
valves UCL82 and UY85, Post 5/—.

R.C.3. TEAKWOOD BASE Ready cut out for 65/
mounting (state player make and model}

R.C.8. PLASTIC COVERS FOR ABOVE BASE. 65 I
Durable tinted plastic, attractive appearance. &
EMI PICK-UP ARM. With mono xtal and stylus 25/,
EMI JUNIOR 4 SPEED RECORD PLAYER. Mains £3
operated motor, turntable and pick up, Post 5/-.

* GENERAL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISE MADE
for Mike, Tape, P.U., Guitar.
Battery 9-12v. or H.T. line 200-300v. D.C. operation,
11" x 1"~ 1" Response 25 ¢,p.3, to 25 Kc/s, 26 2b gain.
For use with valve or transistor equipment.

*

Size

Full instructions supplied, Brand new. |8/_ IPost
Guaranteed, Details S.A.E. free
NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V .. 2/9 | 100/25V .. 2/-|164186/500V 11,-
4/350V .. 2/0 | 250/25V .. 2/8 ) 504 50/350V 7i-
8/450V .. 29 | 500/25V .. 4;-| 804+100/350V 11,7
16/450V .. 3 - | 84+8/450V 3,71 32 +32/250V 37
32/450V .. 4/- | 8+18/450V 4.- | 32+32/450V 8/7
25/25V .. 2- | 1864+16/450V 5,- { 32-;- 32-- 32/350v, 8,7
50/50V .. 2/- | 32432/350V 5- | 1004 50450/350v.9,7

SUB-MIN. ELECTROLYTICS, 1, 2, 4, 5, 8, 18, 25, 30, 50, 100
200mF 15V 2'-; 500, 1000mF 12V 3; /7: 2000mF S5V 7/-.
CERAMIC. 1pF¢oO 0lmF, 8d. Silver Mica 2to 5000pF, 9d.
PAPER 350V-0- 1 9d, 0 5 2/8; 1mP 3/- 2mF OV 3.

0:251/6;

1,000V-0-001, 0: 0022 0 0047 0 01, 0 02, 1/0 0 047 0 1,29,
SILVER MICA. Close tolerance 1°.. 2-2-500pF 1,;7; 560-
2,200, FZI- 2 700-5,600pF 4/-; 6,800pF-0-01, mId 8/-; each.
TWIN G 0.0 208pF +176pF, 11/-: Slow motion
drive 385pF+305pF with 25pF +25pF, 11/-; 500pF slow
motion, standard 9,-: small 3-gang 500pF 22 -
SHORT WAVE SINGLE, 25pF, 50pF, 11/-.
CHROME TELESCOPIC AERIALS 23in,
TUNING. Solid dlelectnc 100pF, 500111?

ERS CONTACT COOLED half wave GOmA 77
85mA 9/7 SILICON BYZ13 6/-; BY100 10/-.
Full wave Bridge Rectifiers ASmA 10/-; 150mA 19 7.
EX-GOVT. RECTIFIERS 250v, 200mA 6/-.
NEON PANEL INDICATORS 250v. AC/DC Red or Amber4.-.
RESISTORS Prelerred values, 10 ohms to 10 meg.
iw ,20% 3d.;2w. 1/-
IIIGH STABILITY w2 / 10 ohms to 10 mexg.. 2/-.
Ditto 5°.,. Preferred values 10 ohms to 10 meg., 9d.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt
10 obms to 100K, 2/- each; 2! watt. 1 ohm to 8-2 obms. 2/~

Q MAX CHASSIS CUTTER

Compl e:

a die, 2 punch, an Allen screw and key

1iin. 19/7 1lin. 24/- 2bin. 443
lin, 19/7 1iin, 20/7 1jin. 29/~ 21j 57,3

{in, 16/9 1..m 19,7 13in. 21/7 2in. 39/9 lin. sq. 36,7

AM — FM/YHF TUNING GANG
Super quality small size 1} x1!x1}in,
plus spindle 1! x]in. 3654385 pF
with 25425 pF. British made. Geared
slow motion drive 6 :1. Plastic dus¢

P94 55/-; GPY3 :51/0 ¥ glrﬂlc Aa%/T e 19/, AcOS W f% 8BA tapped front fixing.
ot = - 19/, o )
L.P, only 10/-. All standard fixing complete with stylus. IO/ POST FREE

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerial . 13/- Spare Cores '7
Ose. P50/1AC .......... Driver Trans. LFDT4
LF. P50/2CC 470 ke's . 8/7 Printed Circuit, PCA1 .
3rd I.F, P50/3CC .. ..... .8/7 J.B, Tuning Gang ..
lp’glll or P51/2 .8/7 Weyliad Booklet .

8/7
Mnlhrd Ferrite Rod 8 §in. 4[- [

VOLUME CONTROLS | 800 Coax 9e. .

Long lpmdle! Midget Size | BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/S 3/-. D, 5/- | 40 yd. 28/-; 60 yd. 40/-,
STEREO L/8 11/- 15/- | FRINGE LOW LOSS 2 /e
Edge 5K 5.P. Tunmlor, 5/-, ! Ideal 825 lines ) .yd
WIRE-WOUND 3-WATT POTS.| WIRE-WOUND3-WATT
Small type with small knob. STANDARD SIZE POTS.

Values100 to 30 K., K/ | LONG SPINDLE 8/_

Carbon 30 K {o 2 meg. / 10 OHMS {0 100 K.
VEROBOARD 0-15 MATRIX

2§ 5in.3/8. 2% x 31in. 3/2. 37: 3in. 3/9 3‘ 5in. 5 2.

EDGE CONNECTORS 16 way §/-; y 77,

PINS 36 per packet 3/5. FACE CUTTERS 7.
S.R.B.P. Board 015 MATRIX 2}in. wide 7d. per lia..
3!in wide 9d, per lin.; 5in. wide 1/- per lin. (up to 17in.),

S.R.B.P. undrilled +4in. Board 10  8in, 3/-

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2,ln. sides,
7 X 4in,, 8/-; <3in., 8/-; 11.-%in, 10/-; 13 - Bin., 12/-;
15.¢ 14m 15/-' 9:47:.2in.,8/6; 14 11 2in. . 14/8.
ALUMINIUM PANELS 18 s.w.g. 12 12in. 7/-; 14 9ia,
8/-; 12:<8in. 5/~; 10.:7in. 4/-; 8 6in. 3/-; 6. din.. 2/-.
ljinch DIAMETER WAVE-CHANGE SWITCHES. 2 p. 2-
way, or 2 p. 6-way, or 3 p. 4-way 5/- each, 1 p, 12-way, or
p. 2-way, or 4 p. 3-way 5/- each. 1 inch DIAMETER
Wavechange “ MAKITS " 1 p. 12-way, 2 p. 8-way, 3 p, 4-
way, 4 p. 3-way, 8 p. 2-way, 1 waler 12/-, 2 waler 18/-, 3
waler 24/-, 4 wafer 30/-, § water 36/-, ¢ wafer 42/-.
TOGGLE SWITCHES, sp. 2/9; sp. dt. 3/7; dp. 3/7; dp. dt. 4/7

ALL PURPOSE HEADPHON ES

R. HEADPHONES 2000 ohms Super Sensitive..  35/-
I.OW RESISTANCE HEADPHONES 3-5 ohms 40/-
DE LUXE STEREO HEADPHONES 8 ohms . 85/-
“THE INSTANT”
BULK TAPE
ERASER AND
RECORDING
HEAD 47/_
DEMAGNETISER Post 3/~

200/250 v. A.C, Leaflet S.A.E,
Minimum Post and Packing 2/-.
List 1/-.
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RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase.

MAINS TRANSFORMERS .’
5/- each

250-0-250 50 mA. 6.3 v. 2 lmps centre tapped 22/~
250-0-250 80 mA, 6.3 v. 28/-
250-0-250 80 mA, 63v.35a 63v la,or5v.2a. 38/«
350-0-350 80 mA,6.3v.3.5a.6.3v.1a,0r5v.2a. 38/«
300-0-300 v. 120 mA,, 6.3 v. 4 a. C. T.: 6.3 v. 2a. 50/-
MINIATURE 200 v. 20 mA., 6.3 v. 15/~

2) 2in,
MIDGET 220 v, 45 mA., 6.3 V28 2‘ Rin. ..
HEATER TRANS. 8.3 v, 1! a .
Ditto tapped sec. 1.4 v.. 2, 3, 4 3 v. 1 18/-
GENERAL PURPOSE LOW VOLTAGE Tnpped outputs
3,4,5,6,8,9,10,12,15,18,24 and 30 v. at 2 a. 38/
1'amp., 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60. 38/~
AUTQ TRANSFORMERS 0-115-230 v. Input/Output,
80w. 24/-; 150w, 38/-; 500w. £5: 1000w. £12.
CHARGER TR.ANSFORMERS Inl‘l\lt 200/250v
for 8 or 12v., 1! a 24/-; + 38/,

FULL WAVE BRIDGE CI-IAR.GER RECTIFIERS
8 or 12v. outputs, 1! amp, 8/-; 2 amp, 11/-; 4 amp. 17,-,

E.M.I. 13 x 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet, 10 watts,

Bass res, 45-60 cps. 45 -
Flux 10,000 ganss,

State 3 or 8 or 15 ohm, Post 3/- each
Alsgo with twin tweeters. £4
With crossover, 10 watt.

State 3 or 8 or 15 ohm, Post 3/- each

é "~ Recommended Teak Cabinet £S
Size 18 <10 % 9in, Post §

MINI-MODULE
LOUDSPEAKER KIT
10waTT 65/ carmriaGES-

Triple speaker system combining on ready cut baffle.
Lin, chipboard 15in. - 8] in. Separate Bass, Middie
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Wooler unit has a low resonance
cone. The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrnm, Total response
£0-15,000 cps, Fullinstructions for 3 or 8 obm,
TEAK VENEERED BOOKSHELF ENCLOSURE.
16 :: 10 ~ 9 in, Modern Scandinavian ‘5 5
fluted front design for Mini-Modnle. Post5/-

% RADIO BOOKS — LISTS S.AE. %
HI-FI STOCKISTS.

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER 12in MAJOR £9

ﬂ”% Jobo % 30-14,500 c.p.s., 12in
.‘* % double cone, woofer and

N tweeter cone together
« . - with a BAKER ceramic

magnet assembly having
a flux deusity of 14,000
zauss and 2 total flux of
145,000 Maxweils. Bass
resonance 40 ¢.p.5. Rated
20 watts, State 3 or 8 or
15 ohm, Post Free,

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

with tweeter,  crossover,

nstractions, £11.10.0
BAKER ** GROUP SOQUND SPEAKERS -8 or 15 ohm.
‘Group 25° 'Group 35’ ‘Group 50°'
gua’ g7 pha’ £9  wew €19

TEAK HI-FI SPEAKER CABINETS. Fluted wood Iront
For 10 or 12in round Loudspeaker £9 P

For 13 8in or 8in round Loudspeaker . .. £5 Post 5/-.
For 10 6in or 8lin round Londspeaker . £4 Post 5;
LOUDSPEAKER CABINET WADDING 18m wide, 3'- H

TWO-WAY CROSSOVER NETWORK 3,000 c/s
With variable tweeter attenuator giving lccurlte high;low
frequency balance. Mounted on pamel 5!in, 4in, with
control knob, tweeter and woofer leads and input 38 -
terminals, Suitable for3 to8 ohmimpedance, Post 2,-. /

Horn Tweeters 2-16kes. 10W 8 ohm or 15 ohm 30,-.
De Luxe Horn Tweeters 2-18 Kc's, 15W, 8 obm 6

WAY 3000 c.p.s. CROSSO ERS 3 or 8 or 15 ohm 19;
SPECIAL OFFER!' 80 ohm. 2lin, 2}in. dia.; 35 obm, 3 in.
25 ohm, 3in. dia.; 6 4in; 8 5in. 18 EACH
15 ohm.aiin. du.; 7 4in; 8 5in, I'
8obm 8 4in; 3 ohm, 2iin, Jin, 5in, 5 Zhn. 4in,
LOUDSPEAKERS P M 3 OHMS. 8lin 22 -; 8 5in, 25 -;
8 2lin 18/-; 8in 35,/-; 10 . Bin 38/-.

Sin, WOOFER 8 watts max. 20-10,000cps. 8 or ISohm 36.-.
ELAC 8 in. De Luxe Ceramic 3 obm or 50, -
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in or 10in or 12in, 3 or 15 ohm 38'-.

OUTPUT TRANS, EL84 etc, 5,-. MIKE TRANS. 50:1 5, -
SPEAKER COVERING MATERIALS. Samples Large 5.AE.
GOODMANS OUTPUT TRANSFORMER 4 watt pnsh pull for
valves EL84, etc., 3, 8 and 15 ohms 17/-. Post 4~

CRYSTAL MIKE INSERTS
14~ dia. /-,  ACOS 1]” dia. 12—, BM3, 1" dia. 9.-

PORTABLE AMPLIFIER

Portable mini p.a.system,
Many uses — ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc, Attractive
rexine covered cabinet,
size 12 9
powerful 7 in
and fonr transistor one watt
power amplifier, Uses PP9 battery.
Brand new with famous makers’ xulnntee

Post §,-. 75/ V
ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE §/ .

Wave.
9 volt.

4in., with
4in, speaker

Post free

£4

BARGAIN AM TUNER. Medium
Trangsistor Superhet. Ferrite aerial.

BARGAIN 4 CHANNEL TRANSISTOR MIXER.

Add mutsical bighlights and sound eflects to recordings.
Will mix Microphone, records, tape and tuner

with separate controls into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc,'s Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dia! tuning.

Walnut Cabinet. Size 7 5  4in.

BARGAIN FM TUNER as above, £7 Io
Chassis only, less cabinet. .
FM STEREOQ MULTIPLEX ADAPTOR for above or £5

general use, Ready made with 4 iransistors, 6 diodes

BARGAIN 3 WATT AMPLIFIER. 4 Tmnsls(nr £3 Io
Push-Pull Ready built, with volume control.

COAXIAL PLUG 1,3, PANEL SOCKETS 1.3. LINE 3 7
OUTLET BOXES. SURFACE OR FLUSH §,-

BALANCED TWIN FEEDERS 1,-yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open-circuit 2,9, closed circuit 4,7;
Chrome Lead Socket 7,7, Phono Plugs 1, -. Phono Socket 1/-.
JACK PLUGS Std. Chrome 3'-; 3-5mm Chrome £,8. DIN
SOCKETS Chassis 3-pin 1.7; 5-pin 2-. DIN SOCKETS
Lead 3-pin 3/7; 5-pin 5. DIN PLUGS 3-pm 3 '7. 5 pm 5.-.
VALVE HOLDERS, 1,-.; CERAMIC 1,7; CAN:

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wedneasdays 9:1 p.m., Saturday: 9.5 p.m,)
(Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn. Selhurst, Tel. 01-684-1665

. TAPE MOTORS. 120v. or
240v AC, 1,200 r.p.m. 4 pole 135mA.
Spindle 0187 » 0-75in. Bize 3} ¥ 25 I
2! » 2lin, (illustrated). Post 3/-. i
BALFOUR GRAM, MOTORS.
120v. or 240y, AC. 1,200 r.p.m. 4 pole
50mA, Spindle I x 3/20. BSize |7/_
2] %2} x 1tin, Post 3/-.
CALLERS WELCOME.
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With the introduction of an entirely new and original high fidelity stereo
F.M. tuner, the Project 60 range can be said at this stage to be complete.
It offers the constructor a most attractive choice of modular arrange-
ments whereby a high fidelity system can be selected to suit the user’s
personal requirements. Equally, it is possible to use any Project 60
modules separately or partially grouped and so benefit greatly from the
flexibility in use these modules afford. The chart below shows some of
the most popular applications for constructors to assemble. The Project
60 manual (free with the modules) suggests others as well and its 48
pages are packed with valuable information. The new tuner, for example
can be used with any good high fidelity system as well as Project 60.

Project 60 now falls into four interdependent groups : — 1. The Z.30 and
Z.50 amplifiers which have only 0.02% distortion at all output levels and
are useful in a wide variety of other applications. 2. The control units
comprising the Stereo 60 preamp and control unit and the Active Filter
Unit (A.F.U.) with which both high pass and low pass filtering can be
introduced between control unit and power amplifiers. 3. The Stereo
F.M. tuner as described opposite : and 4. The power supply units PZ.5,

the onrId's most advanced high fidél)itq\;\ modules |

PZ.6 and PZ.8. For most requirements when using Z.30 power ampli-
fiers, the PZ.5 will be perfectly adequate ; if low efficiency (high quality)
loud speakers are used, the PZ.6 stabilised power supply unit will be
used. The PZ.8 will be needed with Z.50s which can be used for any
Project 60 system.

Project 60 modules incorporate some of the most advanced circuitry
in the world to achieve unsurpassed standards of high fidelity and
modern manufacturing techniques enable these modules to be sold at
exceptionally attractive prices. Assembling the modules requires no
skill or previous experience since the manual supplied with the modules
explains clearly how everything can be done with nothing more than
the simplest of domestic tools.

Project 60 manuais

How to assemble and use Project 60 modules to best advantage in the
above and other applications will be found in the fully descriptive
Project 60 manual included with Project 60 systems. This 48 page
manual is available separately. price 2/6d including postage.

System The Units to use In conjunction with Costof Units  + Project 60 tuner
A CarRadio Z.30 Existing car radio, Sinclair 89/6
Micromatic
B Simple battery powered Z2.30 Crystal pick-up, 12V or more 89/6
record player battery supply and volume
control
C Mains powered record player Z2.30 and PZ.5 Crystal or ceramic P.U. £9.9.0 £34.9.0
Volume control etc.
D 20+420watts R.M.S. stereo Two Z.30s, Stereo 60 Crystal, ceramic or magnetic £23.18.0 £48.18.0
amplifier for most needs and PZ.5 P.U., mostdynamic speakers,
’ F.M. tuner etc.
E 20+ 20 watts R.M.S. stereo Two Z.30s, Stereo 60 High quality ceramic or £26.18.0 £51.18.9
amplifier for use with low and PZ.6 magnetic P.U., F.M. Tuner,
efficiency (high performance) Tape Deck, etc
speakers All dynamic speakers
F 40+-40 watts R.M.S. de-luxe Two Z.50s, Stereo 60 AsforE £32.17.6 £57.17.6
stereo amplifier PZ.8 and mains transformer
G Outdoor public address 2.50 Microphone, up to 4 P.A. £5.9.6
system speakers, 12V car battery with
converter, or 45V d.c., controls
H Indoor P.A. One Z2.50,PZ.8and Microphone, guitar, heavy £17.8.6.
mains transformer duty speakers etc., controls R
J High pass and low pass filters A.F.U, D. E or F as above £5.19.6

[ )
EII I=|EII Sinclair Radionics Limited, London Road, St. Ives, Huntingdonshire
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Z.30 & Z2.50 power amplifiers

The Z.30 together with the Z.50 are both of
advanced design using silicon epitaxial planar
transistors to achieve unsurpassed standards
of performance. Total harmonic distortion is
an incredibly low 0.02% at full output and all
lower outputs. Whether you use the Z.30 or
Z.50 power amplifiers in your Project 60
system will depend on personal preference,
but they are the same physical size and may
be used with other units in the Project 60
range equally well. For operating from mains,
for the Z.30 use PZ.5 for most domestic
requirements, or PZ.6 if you have very low
efficiency Icudspeakers. For Z.50, use the PZ.8
described below.

SPECIFICATIONS (Z.50 units are inter-
changeable with Z,30s in all applications).
Power Outputs

Z.30 15 watts R.M.S. into 8 ohms, using 35V: 20
watts R.M.S.into 3 ohms using 30 volts.

2,50 40 watts R.M.S. into 3 ohms from 40 volts:
30 watts R.M.S. into 8 ohms, using 50 volts.
Frequency response 30 to 300.000Hz+ 1dB
Distortion 0.02% into 8 ohms

Signal to noise ratio better than 70 dB unweighted
Input sensitivity 250mV into 100 Kohms.

For speakers from 3 10 15 ohms impedance.

Size 34 x 2} x % ins.

Siri=Sir
& &7

Z.30
Built. tested and guaranteed with circuits and

mstructions manual

89/6

Z2.50

Built, tested and guaranteed with circuits and

109/6

instructions manual

Stereo 60 pre amp/control unit

Designed for the Project 80 range but suitable for use
with any high quality power amplifier. Again silicon
epitaxial planar transistors are used throughout,
achieving a really high signal-to-noise ratio and ex-
cellent tracking between channels. Input selection
is by means of push buttons and accurate equalisa-
tion is provided for all the usual inputs.

SPECIFICATIONS

e Input sensitivities — Radio — up to 3mV. Mag. p.u. —
3mV:correctto R.1LA.A. curve * 1dB: 2010 25,000Hz.
Ceramic p.u. —up to 3mV: Aux.—upto 3mV.

® Output —250mV.

® Signal-to-noise ratio — better than 70dB.

® Channe! matching —within 1dB.

eTone controls — TREBLE +15 to —15dB at
10kHz: BASS +15t0 —15dB at 100Hz.

Active Filter Unit

For use between Stereo 60 unit and two Z2.30s or
Z.50s, the Active Filter Unit matches the Stereo 60 in
styling and is as easily mounted. It is unique in that
the cut-off frequencies are continuously variable,
and as attenuation In the rejected band 1s rapid
(12dBjoctave). there is less loss of the wanted
signal than has previously been possible. Amplitude
and phase distortion are negligible. The Smnclair
A.F.U. is suitable also for use with any other amph-
fiersystem.

Two stages of filtering are incorporated — rumbie
(high pass) and scratch (low pass). Supply voltage —
15 to 35V. Current — 3mA. H.F cut-off (—3dB)

Power Supply Units

The units below are designed specially for use with
the Project 60 system of your choice.

Iustration shows PZ.5 power supply unit to left and
PZ.8 (for use with Z.50s) to the right. Use PZ.5 for

normal Z.30 assemblies and PZ.6 where a stabilised

supply is essential.

PZ-5 30 voits unstabilised £4.19.6
PZ-8 35 volts stabilised £7.19.6

PZ-8 45 volts stabilised
(/ess mains transformers) £6.19.6

PZ-8 mains transformer £6.19.6

e Front panel — brushed aluminium with black knobs
and controls.
oSize8ix1ix4ins.

£9.19.6

Built. tested and guaranteed

vanable from 28kHz to 5kHz. L.F cut-off (-3dB)
variable from 25Hz to 100Hz. Filter slope, both
sections 12dB per octave. Distortron at TkHz (35V
supply) 0.02% atrated output.

£6.19.6

Built. tested and guaranteed

firstin the world to use the
phase lock loop principle

Before production of this tuner, the phase lock
loop principle was used for receiving signals from
space craft because of its vastly improved signal
to noise ratio over other systems. Now, for the
first time the principle has been applied to an FM
tuner with fantastically good results. By the in-
clusion of other original features such as varicap
diode tuning, printed circuit coils and an I.C. in
the specially designed stereo decoder, the tuner
has an unsurpassed specification, which also in-
corporates a squeich circuit for silent tuning
between stations, A.F.C. and A.G.C. Sensitivity
is such that good reception becomes possible in
difficult areas. foreign stations can be tuned in
suitable conditions and often a few inches of wire
are enough for an aerial. In terms of 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. Although the tuner is intended
primarily for use with a Project 60 system, it can
be used to advantage with any other high fidelity
system. It is easily mounted into any cabinet as
shown in the manual supplied with it.

Specifications

Number of transistors 16 plus 20in [.C.
Tuning range 87.5to 108 MHz
Capture ratio 1.5dB
Sensitivity 2uV for 30dB quieting
7wV for full limiting
Squelch level 20uV
A.F.C.range #* 200 KHz
Signal to noiseratio >65dB
Audio frequency response 10Hz—15kHz(+1dB)
Total harmonic distortion 0.15% for 30%
modulation
Stereo decoder operating level 2.V
Pilot tone suppression 30dB
Cross talk 40dB
I.F. frequency 10.7 MHz
Output voltage 2 x 150mV R.M.S.
Aerial Impedance 75 Ohms
Indicators Mains on ; Stereo on ; tuning indicator
Operating voltage 25-30VDC
Size 3.6 x 1.6 x8.15inches:91.5 x 40 x 207 mm

L L
J
.

e

Price: £25 built and tested. Post free.

" GUARANTEE /f within 3 months of purchasing Project 60
modules directly from us, you are dissatistied with them, we
will refund your money at once. Each module is guaranteed to
work perfectly and should any defect arise in normal use we
will service it at once and without any cost to you whatsoever
provided that it is returned to us within 2 years of the purchase
date. There will be a small charge for service thereafter. No
charge for postage by surface mail, Air-mail charged at cost.

sirnci=ir-
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I-—To: SINCLAIR RADIONICS LTD.

Sinclair IC10/Q16/Micromatic

1C10

The world's most advanced high
fidelity amplifier

This is the world's first monolithic
integrated circuit high fidelity power
amplifier and pre-amplifier. The circuit
itself is a chip of silicon only a twentieth
of an inch square by one hundredth of an
inch thick, having 5 watts RMS output
(10 watts peak). It contains 13 transistors
(including two power types), 2 diodes,
1 zener diode and 18 resistors, and is
encapsulated in a solid plastic package
which holds the metal heat sink and
connecting pins. This exciting device is
more rugged and has considerable
performance advantages, including com-
plete freedom from thermal runaway and
very low level of distortion. The IC10 is
primarily intended as a full performance
high fidelity power and preamplifier, for
which application it only requires the
addition of such components as tone
and volume controls and a battery or
mains power supply. It may also be
used in other applications including
car radios, electronic organs, servo
amplifiers (it is dc coupled throughout),
etc.

Circuit Description

The first three transistors are used in the
pre-amp and the remaining 10 in the
power amplifier. Class AB output is
used with closely controlled quiescent
current which is independent of tempera-
ture. Generous negative feedback
round both sections and the amplifier is
completely free from crossover distortion
at all supply voltages, making battery
operation eminently satisfactory.

Each IC10 is sold with a comprehensive
manual giving circuit and wiring
diagrams for a large number of applica-
tions in addition to high fidelity. These
include oscillators, etc. The pre-amp
section can be used as an RF or IF,
amplifier without any additional
transistors.

Specifications

Qutput: |0 watts peak, § watts RMS continuous.
Frequency response: 5Hz to 100kHz 1dB.
Total harmonic distortion: Less than 1" at
full output.

Load |mpedance 3to I50hms.

Power gain: | 10dB (100, 000 000,000 times) total.
Supply voltage: B to IB volts,

Size: | 04 0.2inplus heat sink and tags,
Sensitivity: SmVY

Input impedance: Adjustable externally up to
2.5 Mohms.

Price (with manual) 59/6.

Please send

for whu:h 1 enclose cash/cheque money
order

LONDON ROAD

Q16

High fidelity loudspeaker

The Q16 employs the well proven
acoustic principles specially developed
by Sinclair in which a special driver
assembly is meticulously matched to the
characteristics of the uniquely designed
cabinet. In reviewing this exclusive
Sinclair design, technical journals have
justly compared the Q16 with much more
expensive loudspeakers. Its shape
enables the Q16 to be positioned and
matched to its environment to much
better effect than is the case with con-
ventionally styled enclosures. A solid
teak surround with a special all-over
cellular foam front is used as much for
appearance as its ability to pass all audio
frequencies.

This shelf-mounted speaker brings
genuine high fidelity within reach of
every music lover.

Specifications
Construction: Special sealed seam-
less sound or pressure chamber with
internal baffle.

Loading: up to 14 watts RMS.

Input impedance: 8 ohms.
Frequency response: From 60 to
16,000Hz, confirmed by independently

plotted B and K curve.

Driver unit: Special high compliance
unit having massive ceramic magnet of
11,000 gauss, aluminium speech coil and
special cone suspension.

Size and styling: 97 in square on
face 4! in deep with neat pedestal
base. Black all-over cellular foam front
with natural solid teak surround.

Price: £8 19 6.

— . e e — W e ewm e
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Britain's smallest radio

Considerably smaller than an ordinary
box of matches, this is a multi-stage AM

receiver meticulously designed to
provide remarkable standards of
selectivity, power and quality. Powerful

AGC counteracts fading from distant
stations; bandspread at higher fre-
quencies makes reception of Radio 1
easy. The plug-in magnetic earpiece
provided matches the Micromatic's out-
put to give wonderful standards of
reproduction. Everything including the
special ferrite rod aerial and batteries is
contained within the minute and
attractively designed case. Whether you
build a Micromatic kit or buy this amazing
receiver ready built and tested, you will
find it as easy to take with you as your
wrist-watch, and dependable under the
severest listening conditions.

Specifications

Size:46 > 33 ~ 13mm, (1% - 14 Lin).
Weight: including batteries, 28.4 gm
(one ounce).

Case: black plastic with anodised
aluminium front panel and spun
aluminium dial.

Tuning: medium wave band with band-
spread at higher frequencies, (550 to
1,600kHz).

Earpiece: magnetic type.

On/off switching: by inserting and
withdrawing earpiece plug.

Kit in pack with earpiece, case, instruc-
tions and solder 49/6.

Ready built, tested and guaranteed, with
earpiece 59/6.

Two Mallory Mercury balleries
RM675 required.
chemists, etc.

=sirnci=ir-

Sinclair Radionics Ltd.,, London Road,
St. lves, Huntingdonshire.
Tel.: St. Ives (048 06) 4311

type
From radio shops,
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SEND
FOR

BRAND NEW FULLY GUARANTEED TRANSISTORS
NEW LIST © NEW PRICES

1N41001 AAZI2 |BEY10 19/6 INTEGRATED CIRCUITS
N 9 8 Type |12+ 25+ 1004500 +
ANd09J ajuLsis 9/9 91— 8/~ 73 6/6
3] uLes 12/6 1119 11/~ 10/- 973
5 | SL403A  42/6 41/- 40/- 37/6 35/
2-lMc1303 526 48/ 45/ 40/ 35/
5 MCl1304 55/ S0i_ 47/6 42/6 37/s
55_ PA146 51/6 48— 45/- 40/- 35/-
¥ faNn3oss 15/-F2N3819 7
48] Mullard |15 watt Texas F.ET.
3/ Silicon Power 25 + 6/
38 25 + 13/~ 100 + 5/3
46 100 + 11/- 500 + 4/9
3/-
gl’ 2N2926 2/6 2N26I‘:gtorola 4
7/ NPN Planar Uni o
6 All Colours ;s'"_f‘a/':“
4 B xR 100 + 7/6
BYZ15 2(2)“l / 500 + 6/9
11/-{BYZ16 1.
3/-GET102 8/-FAF|39 6/-|AFI86 8
0 GETI0S 4181 Siemens V.H.F. Mallard V.HF |
10/-| MPF102 8/8
Rribee 25 + 5/3 25 + 7/-
zelucnes 70l 16t de FR
12/8| MPFi0s g-f 500 +3/9 500 + 5/-
6/8]0AD 3/
AT f— ;
0A7 3_‘. OBI70 5/ BY)26 3/-
5= 25 + 4/3 Mullard 800v
by 100 + 3/6 I ;smp;leag(nc
2/ 100 +2/3
2/~
2/~ BYZI3 -
g/-jocCITI 6/-1" Mullard 6a 200v
2/ 25 + 513 25 + 3/6
) 100 + 4/6 100 + 3/2
2/8 500 + 2/10
1 -
o -IBYI127 4/-1BCI107/8/9 2/6 ea.
1/8 Mullard 1000v I.T.T. Planars
1/8 | amp Plastic 25 2/3
18 25 + 313 100 + 2/-
2/~ 100 + 3/- 500 + 1/9
776 5/
- 7/8fBT102/S00R 15/~ lOCPTI 19/6
3“‘ 7/81 Mullard Thyristor Mullard Photo
8/8 7/8 500 p.i.v. 6:5a 25 + 17/3
Beloiis be i & HE 100 5 090
19/6/04z231 ;2 - £50 < BE
5-|0az238
i e A200/OA202
Balocts  3HONTUOMR, ploca e
2 8|loc20 1915 SILICON Diodes M"?'.'Sa"i ';‘I’W"
grlecs ge it | gl
8/ 2, /
8/-{0C24 10 500 + 1/1 500 + 8/6
7 8|0C2s f
78|02 5-loc4 6/-locri 3/~
6-focs 128 Mullard Mullard
7/-{0c2s 12/8 25 + 5/3 25 + 2/3
g, g((;;,:, icz);e 100 + 4/2 100 + ?/; ~
-|0Cas 500 + 4 500
s/locit 5 it w1
wolse locas 3/6fBCY34 5/-
4-|ocas 4 Mullard Multard
Sl OCOR/0 150 T3l ¥ s
0C44 5
E’G 0C70 28 500 + 2/- 500 + 3/6
/8 7 g
5- 5-locTs s/-§IN4001/2/3  1/6
5/ 8/- Mullard | amp [00-300v
4 6 25 + 4/3 25 + 1/4
77 5/ 100 + 3/6 100 + 1/2
g‘ g 500 + 3/- 500 + 1/~
g slocao 19/6
38 An Mullard 100y
3)- 5 25 + 15/9
12/8 5 100 + 14/6 ZENER
/8| BEN3000 5 0C84 13‘ | _EDED 4(E{)ISVDVES./
4/- 115 -
25| hE10s 10/- [IN4004/5 2/6] BZY88 Range
20/-|BF 158 5/— 4005200\!; amp All Voltages
15/-|BF159 %) + 2/ )
12/6|BF163 8/-|OCI41 15/~ 100 + 1/9 3235"-33{/93/6
25-|BF167  5-|0Ciee 4/~ 500 + 1/6 5 X GE
9/-|BF173 8/-]0C170 5/ 500 + 1/9
8- nelociTl 6 liN40os/7 3/- 1000 + /7
78 2810C200 781" 800-1000v | amp Py GO0 G0
10/- 6/-|oc201 978 25 + 2/10
12/8 5-fgczu 128 100 + 26
9/8 ,8]0C203
8/6 sofoco: 8 HE0 52 ¥R
11/- 4/ 5 12/ -
8/8 4/6 6 15/-JOCI139 5/ OCI4rg ard 7/6
8/8 3/6 7 15/ Mutitard ullar.
9/8 8 6{OCP71 186 25 + 4/ 25 + 6/-
8/8 20/-|ORP12 11, 100 + 3/3 100 + 5/
5-]BLYI1 22/8lORPEO 8/ 500 + 3/- 500 + 4/

PLEASE NOTE MINIMUM ORDER SHOULD BE 10/-

Quantity prices 100 + Phone (01) 723 NEW AUTUMN

LIST, NEW

w0y K FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

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,

Give yourself essential technical

assembling standard components, e

without effort,

modern way.

“know-how™—like reading circuits,
xperimenting. building—quickly and
and enjoy every moment.

B.I.LET.'s Simplified Study

Method and the remarkable TECHNATRON Seif-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!

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

You LEARN—but it's as
fascinating as a hobby.

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

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A 14-year-old could understand
and benefit from this Course—but
it teaches the real thing. The
easy to understand, practical
projects—from a burglar-alarm to
a sophisticatéed Radio set—help
you master basic Radio and Elec-
tronics—even if you are a ‘‘non-
technical™ type. And, if you
want to make it a career, B.L.E.T.
has a fine range of Courses up to
City and Guilds standards.

New Specialist Booklet

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

Opportunities in
Telecommunications
TVand Radio

Dept. 371B, ALDERMASTON COURT, READING RG7 4PF

ENSURE YOUR COPY BY POSTING COUPON
NOw'!

------—---------1
To B.LLET. Dept. 371B, Aldermaston Court. Reading RG7 4PF

DEVICES, NEW PRICES. ASK FOR
LIST 36, SEND FOR FREE COPY
TODAY. Discounts 10% on 12 + any
one type. 15% on 25 + any one type,

“m“v,s nAn'“ sl

LONDON, wW.2
February 1971

0401 Ex. 4. All listed devices are from
stock at time of going to press. Pleass
add ) /6 post packing to your order,

01) 723 10089

OPEN MON-SAT 9am-6pm THURS 9am-Ipm

Practical Electronics

Please send books and full information free and without J
J obligation. I
| (g NAME AGE .

= i
1 2N ApprEss o |
] 1
: !B H ET ‘ OCCUPATION . :
g

LBRITISH INSTITUTE OF ENGINEERING TEGHNOLOGYI

----------------J

105



RADIO & TV COMPONENTS (Acton) Itd.

Post to: 21d High St., Acton, London W3 6NG
Personal shoppers to 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W.0. All enquiries S.A.E,

Gomplete
olere0

This superb stereo system is a real price breakthrough. It comprises the VISCOUNT F.E.T. Mk. |
amplifier on which full detaiis are given below, the famous Garrard $P25 (including teak
veneer base and transparent cover) with diamond cartridge or 2025 TC and the very successful

DUO type 2 speakers.
Measuring 173in

t03in

63in, the.Duo type 2 speakers are beautifully finished in teak veneer.

They incorporate a 104in < é}in drive unit and high frequency speaker, both of which are of 3 ohms.
impedance. The Duo- speaker system is also available separacely at

£6.6.0 (£6-30) each plus I5/- (75p) P. & P.

Complete stereo system £41 plus £2.10.0 (£2-50) P. & P.
With Mk. Il Amplifier and Magnetic Cartridge £45 plus £2.10.0 (£2-50) P. & P.

.74:3 C/addic

Simulated teak case

£9.10.0 (£9-50)

Pius P. & P. 10/- (50p)

SPECIFICATION:
Sensitivities for 10 watt output
at IKHz into 3 ohms. Tape Head: ImV (at 3%
i.p.s.) Mag.P.U.:2mV. Cer.P.U.: 80mV. Tuner: 100mV.
Aux. |100mV. Tape/Rec. Output. Equalisation for each
input is correct to within +2dB (R..LA.A.) from 20Hz to 20KHz.

Tone Control Range: Boss: 13dB at 60Hz. Treble: 1 14dB at ISKHz. Total Dis-
tortion: (for 10 watt output) < |-5%. Signal Noise: < —60d A.C. Mains
200-250V. Size 124in long, 4}in deep, 2#in high. Built and tested.

THE RELIANT Mk. I
SOLID STATE
GENERALPURPOSE AMPLIFIER
£1.5.0 (£7-25) Py.Tu kP
Simulated teak case
SPECIFICATION: Output: 10
watts into a 3 ohms speaker.
Inputs: (1) for mike (IOmV). Input (2) for

radio (250mV). Transistors: 4 silicon and three
5ize: 104 x 43 % 24in.

ELEGANT SEVEN Mk. 111 (350mW Output)

7-transistor fully tunable M.W..-L.W. Superhet
portable. Set of parts. Complete with ali components,
including ready etched and drilled printed circuit board
—back printed for foolproof construction. MAINS
POWER PACK KIT: 9/6 {(47p) extra.

£5.5.0 (£525) Plus P. & P. 7/6 (37p). Circuit2/6

(13p). Free with parts.

gram.
germanium, Mains input: 220/250 volts.

.7Ae ,l/l'dcount F.E.T. Mk.1£14.5.0 (£14-25) v 1%

High fidelity transistor stereo amplifier employing field effect transistors.  With
this feature and accompanying guaranteed specifications below, the Viscount
F.E.T, vastly surpasses amplifiers costing far more.

SPECIFICATION

Output per channel—I10W r| Controls—6 position selector switch

Frequency bandw:dzh 20H1 zo "20KkHz {3 pos. stereo and pos. mono),

+1dB « separate vol. controls for left and
Total dnstoruon « |kHz u# 9W 0-5%. right channels. Bass - | 4dB
Input sensitivities—CER. P.U. 100mV @ 60Hz; Treble (with D.P.S.

on/off) £12dB « |0kHz.
Tape recording output sockets on

into 3MQ; Tuner 100mV into
100K Q; Tape 100mV into 100kQ.
Overload Factor—Better_than 26d8. each channel.
Signal to noise rauo——70d8 on all Snze |2*.n “ 6in 2%in in simulated
inputs (with vol. case. Built and tested.

Mk. It (MAG P U )"5 IS. 0(£I5 75) Post & packing 10/-(50p) extra.

Specification same as Mk. but with Spec. on Mag. P.U. ImV @ IkHz input
the following inputs: Mag. 3 impedance 47k{). Fully equalised to
CER. P.U. Tuner. within +1dB RIAA, Signal to noise

ratio—65dB (vol.

LIQUIDATED STOCK

DANSETTE

TOURISTE MK3

CAR RADIO

ALL TRANSISTOR

max.).

Beautifully designed to blend with the interiors of all cars. Perm'eabilizy tuning
and long wave loading coils ensure excellent tracking, sensitivity and
sglecuvuy on both wave bands. R.F. sensitivity at | MHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre-aligned I.F.
module and tuner together with comprehensive mstructmns g%aran(:;s

THE DORSET (600mW Output)

7-transistor fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Setof parts. The
latest modulated and pre- alngnment techmques makes
this simple to build. Sizes

MAINS POWER PAPIC K & P 716( .x Ea
u: reuit
‘5 5 o (£5 25) 2/65(I3p) Freewuth‘;arul el

first time. 12 volts negative or positive earth, Size 7
deep.

riginally sold completely built or £15.4.6 ¢1523) SEV OF PARTS

Circuit diagram 2/6 (13p), free with £6.6.0 7 :I:;
parts Speaker, baffie and fixing kit 6 (37p)
25/- (£1-25) extraplus4-op) p.ap.  (£6-30) P& P

Speaker postage frec when ordered with parts
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SOUND 50

SOUND 50 AMPLIFIER AND SPEAKER SYSTEM

The Sound Fifty valve amplifier and speakers
are sturdily constructed with smart housings
and thoroughly tested electronics. They are
designed to last—to withstand the knocks
and bumps of life on the road. Built for the
small and medium sized gig, they are easy to
handle and quick to set up and can be relied
upon to come over with all the quality and
power you need.

Qutput Power 45 watts R.M.S, (Sine wave drive). Fre-
quency response—3db points 30 Hz at 18 KHz. Total dis-
tortion less than 2°) at rated output. Signal to noise ratio:
better than 60db. Speaker Impedance 3, 8 or 15 ohms.
Bass Control Range 13db at 60 Hz. Treble Control
Range - i2db at 10 KHz, Inputs 4 inputs at 5 mV into 470 K.

Each pair of inputs controlled by separate volume control. 2
inputs at 200 mV into 470 K.

To protect the output valves, the incorporated fail sale circuit
will enable the amplifier to be used at half power,
SPEAKERS ! Size 20" 20" 10" incorporating Baker's 12’
heavy duty 25 watt high flux, quality loudspeaker with cast
frame. Cabinets attractively finished in two tone colour
scheme—Black and grey.

COMPLETE SYSTEM £4 5

plus £4 P, & P.
Amplifier £28.10.0 (£28-50) plus £1 P. & P.

Speakers each £12.10.0 (£12:50) plus 30/- (£1-50) P. & P.

RADIO & TV COMPONENTS (ACTON) LTD.

Post to:—2ld High Street, Acton, London W3 6NG
Personal shoppers to 323 Edgware Road, London, W.2

Goods not despatched outside U.K. Terms C.W.O.

All Enquiries S.A.E.

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

SOLDER required.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,

COPPER BIT WEAR.
Economically packed for
general electrical
<~ and electronic
SSa¥ soldering. 75 ft. melting point,

§. 18 gauge on 60/40 alloy, 170 ft.

£ & plastic reel. = 22 gauge on
“‘M[ Recommended “ " plastic reel.
. retail price 75p Recommended

. % retail price 75p

ESSENTIAL FOR

soldering small components

and thin wires. High tin
content, low

.

A RANGE OF INVALUABLE FOR STRIPPING
SOLDERS IN HANDY FLEX, THE NEW AUTOMATIC
DISPENSERS. OPENING BIB WIRE STRIPPER

AND CUTTER, easily

4 adjustable for all
REF. ALLOY SWG L_ ‘ standard
e

A 60/ 18 150 diameters. Plastic

covered handles

Sizes | b d
Gl savbit 18 I5p = canalso be use
utsed)a v as wire cutter.
SaLowR
15 60140 22 20p ¢ : Recommended

*Recommended Price retail price 50p

From Electrical and Hardware shops. It unobtainable, write to;

P
* Multicore Solders Ltd., Hemel Hempstead, Herts.
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Take your Wellerchoice*

in Soldering ‘
/ 0
/7 y /
/
Low initial cost Marksman irons, to cover most soldering

Low Initial Cost %

needs. Screw-in tips on 15W and 25W make it easier to
change the tips, which are nickel-plated and factory pre-
tinned for longer fife. The shanks are stainless steel to
concentrate heat at the tips

Instant Heat for Rapid Soldering 3K
Instant heat soidering guns to deal with intermittent
sotdering. Working heat is reached within seconds of
pressing the trigger, so the job is finished in less time than
it takes for a normal iron to heat up. Expert dual heat
(100/140W) and Heavy Duty (275W) models available
Alternative tips available for plastics working

Weller Electric Limited

Redkiln Way, Horsham, Sussex Tel: 0403 61747
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HOME RADIO (Gomponents') Ltd., Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. Phone 01-648 8422

SCALLGP

7
=

CROSS.-BARED SHELL, CONCH SHELL ©ROCK SHELL i

Cancallaria spengierrane Sirambus wapon o [T

Cancollorndes Stramy dae Mo e i

SGRRY we can’t help you

with your collection of Coins,

BUT when it comes to

Electronic Components
we certainly can!!

We realise of course that you don't want components for'displaying in a case,
but for putting to good use in your latest radio or electronic project. You want
to be able to get just what you need quickly and easily, preferably from a single
Supplie&. That's where the Home Radio Components Catalogue comes to
your aid.

In its pages are listed over 8,000 items, more than 1,500 of them illustrated.
A cross-reference index makes it simplicity itself to find just the parts you
need, and the Price Supplement puts you in the picture price-wise. On receipt
of your written or telephoned order we despatch your components by return
post. The catalogue is yours for only 12/6 (8/6 plus 4/~ p & p). Wonderful
value, especially as every copy contains six vouchers each worth 1/~ when
used as directed.

el \o

\i‘

I Please write your Name and Address in block capitals I
I Name :
I Address |
POST THIS | |
COUPON NOW
with your cheque |
or P.O. for 12/6 | |
The price of 12/6 applies only to catalogues | Home Radio (Components) Ltd. |
purchased by customers residing in the U.K. I Dept. PE, 234-240 London Road, Mitcham, CR4 3HD '
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ASTRONAUTS OR AUTOMATONS ?

HE landing of the unmanned vehicle Lunokhod-1 on the
moon’s surface and its subsequent control from earth
some 239,000 miles away was a unique and outstanding
technical achievement: model control par excellence!
This Soviet exploit has demonstrated quite clearly that
man can devise and build automated equipment that will
extend his influence over vast distances in space without
incurring hazard to himself.

In everyday earthbound affairs, automation—which
generally relies upon electronics for its brain power—has
already made its indelible mark. Introduced primarily
for sound economic reasons to overcome manpower
shortage and to provide improved all-round efficiency, it
brings about undoubted social improvements by removing
many unattractive and irksome tasks from human hands.
While automation can already supplant man to a lesser or
greater degree in many activities, the ultimate extent of
this takeover by machines is hard to predict. But the
indications are that it will be determined by man’s wishes,
rather than by any technological limitations.

Clearly there are particular areas where man will not
willingly abdicate his personal involvement in favour of a
robot. The challenge of the unknown has impelled men
to embark upon heroic adventures from the beginning of
time. The mere invention of more speedy and comfort-
able means of conveyance has not extinguished the pioneer
spirit that feels the urge to circumnavigate the globe
alone, or to climb spme colossal mountain peak. When
all the formidable tasks of exploration presented by this
earth have been successfully undertaken, man must needs
look elsewhere for fresh fields to conquer. He is already
looking impatiently out into space.

In this connection the achievement of the Russian lunar
vehicle is especially interesting. It adds further fuel to
the argument concerning whether it is wise or not to send
men to the moon when the same kind of information they
bring back can be gathered by an unmanned vehicle
equipped with measuring and sensing devices and tele-
metry apparatus for transmitting data back to earth; and
when rock specimens can be cored from the moon’s
surface and then be brought back to earth entirely by
automatic means.

On a purely rational basis it would seem more sensible
and logical to opt for the automated approach. Human
lives would not be put in jeopardy and the cost would be a
fraction of that for a comparable manned mission. But
technical competence and cost efficiency will never
dampen the human instinct to go and see for oneself; nor
will risk to the person. The American astronaut Aldrin,
the second man on the moon, afterwards remarked of

*. .. the human need to do these things ...” This is
certain, man will not be satisfied with exploring by remote
control alone. F.E.B.
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A COLOUR slide show can be enhanced with a well

spoken commentary, background music and even
sound effects which, if recorded on magnetic tape,
leaves the projector operator free to concentrate on
changing the slides in time with the recording.

If the slide projector is an automatic one, normally
operated from a remote control box, then it can be
directly controlled from the tape on which the com-
mentary has been recorded, which means that the slides
can be changed automatically in accordance with the
sound track,

CONTROL SYSTEMS

The operator’s slide change button on the projector
remote control box simply actuates a make and break
contact which, in turn, applies current to the mechanism
for changing the slides. This contact needs only to be

replaced by a relay contact which can be operated
electronically by impulses recorded on the magnetic
tape containing the sound track.

One way of doing this is to record sub-audio impulses
on the same track as the commentary and music but
this necessitates filter circuits in the sound replay
amplifier chain. One could, of course, fit an extra
record/replay head on the tape deck so that impulses
could be recorded on an unused track. This is fine
providing there is space for the head and that it could
be fitted without spoiling the tape deck.

The ideal system is one which can be used with any
conventional tape recorder, stereo or mono, half-track
or quarter-track, at any of the standard tape speeds and
without any modification whatsoever to the tape
recorder or of tape cutting and splicing.

The impulse control system to be described can be
used with any automatic slide projector that requires
only a single make and break contact to change the
slides.

AUTOMATIC PROJECTORS

Automatic slide projectors are normally controlled
from a push button on a small remote control box
attached to the projector by a long cable. When the
button is pressed the slide is changed and the slide
carrier moves up ready for the next slide.

The remote control box has additional buttons for
remote focusing and for reversing the slide change.
These functions are not affected in any way by the use
of an impulse controller and all that is required for
impulse control is a pair of leads connecting the
impulse control unit to the two contacts of the slide
change button in the manual control box.

Most automatic slide projectors do in fact have a
socket on the projector for connection to an impulse
controller.

CIRCUIT DESCRIPTION

The circuit diagram shown in Fig. 1 is designed to
record 100Hz pulses on to the lower half or quarter-
track of standard }in wide tape. The pulses can be
recorded whilst listening to the pre-recorded sound
track.
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When the tape is running through the controller the
pulse track is being constantly erased by a direct
voltage applied to the head X1, via R10 and S2a. With
the controller switched to “Record’” the record indicator
lamp will also be switched on.

When the pulse record button is depressed the direct
erase voltage is disconnected and a 100Hz pulse,
derived from the rectified supply input, is connected to
the record/replay head. This pulse will be recorded
on the tape. About one second is quite sufficient for
‘the pulse time.

As the pulse button is depressed the 100Hz signal is
also applied to the DI, C7, R12 network and conse-
quently to the base of TR3 which will now conduct and

close the relay. This means that whilst the pulses are
being recorded the slides will automatically change.

When the pulses have been recorded the controller
is switched to ‘“‘Playback”, the tape rewound and the
projector re-loaded. The whole programme can now
be run entirely from the tape recorder as the projector
will change slides automatically and in synchronism
with the sound track.

During playback the pulses from the tape are picked
up by the record/replay head on the controller, ampli-
fied by TR1 and TR2 and applied to the network C7,
D1 and R12. On each pulse TR3 will conduct, the
relay will operate and a slide will be changed.
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39kn < :uz
7 2k
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Fig. I. Circuit diagram of tape/slid= synchroniser

COMPONENTS . . .

42k Q

Resistors
Rt 220kQ R4 12kQ R7 22kQ RIO (kQ
R2 39kQ R5 15kQ R8 1kQ RIT 1kQ
R3 32k Ré6 56kQ R [(kQ R12
All } wate, 109 carbon
Capacitors
Cl 10uF elect. 12V C6  10uF elect. 25V
C2 [00uF elect. 12V Cc7 luF  elect. 12V
C3  I0uF elect. 12V C8 100uF elect. 25V
C4 |00uF elect. 12V C9 100uF elect. 25V
C5 100uF elect. 25V
Transistors
TRI ACI26 TR2 ACI28 TR3 OC8I
Diodes
DI AAZ 12 (Mullard)
D2-D5 Bridge rectifier Type LT119 (Henry’s Radio)
Switches
S| 2-pole, 2-way wafer switch
S2 6-pole, 2-way; push on, release off (Henry's Radio)

$3 Single pole, on-off toggle switch

Transformer
Tl Mains transformer Type CT1/I (Henry’s Radio)

Record/Replay Head
X1t Marriott R/RPI half track

Relay
RLA [,700Q 4 1,700Q single pole changeover
(Henry’s Radio)
Lam

p
LPI 12V 0-1A MES Pilot lamp

Miscellaneous

Universal Chassis 6in X 4in x 3in and 6in x 4in
bottom plate (Home Radio)

18 s.w.g. aluminium base plate 7%in x 34in

Mild steel rod 14in x %in (2 off)

Brass rod or sleeves for guides ;in dia (2 off)

4B.A. wing nuts (2 off), s.r.b.p. board and pins

SKI, PLI Two pin plug and socket
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Fig. 3 (top right).

Head mounting clock assembly details

Fig. 4 (below). (a) Construction and mounting details of
the head cover pillars; (b) tape guide assembly and mount-

ing details

Fig. 5 (right) (a) Showing the mounting of the pillars and

guides on the control panel.

The spooling direction at the

head is made clear by reference to the photograph on page
000; (b) alignment of tape for half-track pulse recording;
(¢) allgnment for quarter-track recording
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Fig. 6.

Top and underside details of component mounting and wiring on plain

Veroboard. Details of the relay wiring is given in Fig. |

CONSTRUCTION

The prototype unit was made up of 20 s.w.g. alu-
minium, but 18 s.w.g. is to be preferred for the extra
rigidity afforded. A Universal chassis, 6in by 4in by 3in
with a bottom plate, is suitable for housing and mount-
ing the various parts.

Drilling and cutting details for the top panel are
given in Fig. 2 (a). Fig. 2 (b) shows the tape head
cover which is made from aluminium.

The tape head specified is a Marriott R/RPI high
impedance type, and is supplied without a mounting.
Details of the mounting block are given in Fig. 3.

This forms a clamp for the cylindrical body of the
head and can be made from brass or aluminium to the
dimensions given. The centre hole, tapped 4B.A. at
the base of the block, is for the bolt which secures it to
the top of the controller box.

Next for construction are the tape guides as shown in
Figs. 4 (a) and (b). These can be adjusted for height
so aligning the tape with the head gap as seen in Fig. 5.

Practical Electronics  February 1971

BOARD ASSEMBLY

The transistors and small components are mounted
and wired on a piece of plain Veroboard, 3in by 5in
as in Fig. 6. The cut-out at the end allows for the
projection of the S2 switch assembly inside the case.

The relay has a double winding which, in this par-
ticular application, is connected in parallel to give a
total resistance of 850 ohms. On the prototype no
screws were needed to fix the relay to the board as the
solder connections at the pins were sufficient to retain it
in position.

CHASSIS ASSEMBLY

The tape head assembly and pillars should first be
mounted on the drilled top panel followed by the
various controls as shown in Fig. 7. The chassis base
plate bears the mains transformer T1, the bridge rectifier
and the two-pin socket which carries the twin lead to
the projector automatic control socket or remote con-
trol, whichever is applicable.

3




T0 X

SEE FIG.S{ Ci+ R10 ov
ov Rft C8 +ve
ov , /
‘* N v

HEAD BLOCK
FIXING SCREW

R

i I""lh ""

S3

COMPONENT
BOARD _POSITION

ov c8/ro{-18v)
MAINS INPUT

Fig. 7. Interwiring between control panel and base plate
components. For Verboard connections Fig. 6 should be
consulted

Interior view of the tape slide synchroniser
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Fig. 8. (a) Supports and fixing clamps which allow the
synchroniser to be positioned relative to the tape
recorder deck; (b) base plate for support mounting

M I»av PEAK TO PEAK
ta)

1V PEAK TO PEAK

v

18)

Fig.9. (a) Typical pulse waveform at record
replay head; (b) waveform at TR3 collector
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Practical Electronics

Mount the assembled board on a piece of aluminium
angle, 3in by %in by Sin, then fix this to the chassis,
where indicated, using kalons.

Interwiring should now be completed using Figs. 6
and 7. Note that screened leads must be used for the
head connections with the screening braid earthed at
the solder tag under the head block fixing screw.

CONTROLLER STAND

The stand for the controller unit allows the height of
the tape head to be varied from about 41 to over
8 inches above table top level so that it can be used with
almost any domestic tape recorder.

Details for the base of the stand and the two main
supports and the remainder of the assembly are given
in Fig. 8. Note that the in, 4B.A. bolts on which the
wing nuts are used, go through from the inside of the
box and are then secured with 4B.A. nuts. The clamps
and wing nuts will firmly hold the box at any height
on the supports.

CHECKING OPERATION

The measured supply should be approximately
18V at the junction of R9 and C8 with the unit
switched to “Playback’. The total current measured
at this point should be approximately 8mA.

When the unit is switched to ‘“‘Record” and S2
button depressed the line voltage should fall to about
14V and the current will increase to around 18mA.

With the unit still switched to “Record” but with the
impulse button off, the voltage across the record/
playback head should be approximately 1V,

With the controller switched to ‘“‘Playback’™ the
voltage at the junction of R7 and R9 should be about
14V,

If an oscilloscope is available, the waveforms and
their respective peak to peak amplitudes at the record/
replay head and at TR3 collector can be checked as
shown in Fig. 9.

TRACK ALIGNMENT

The tape head and guides can be aligned for either
the lower half or quarter-track width as shown in
Figs. 5 (b) and (¢). With half-track recorders the
upper half-track is used for sound. With quarter-track
recorders the two inner tracks could be used for sound
and the two outer tracks for pulses, which means that

View of the control panel.
I

R

two different programmes could be accommodated on
one length of tape.

Accurate azimuth alignment of the head is not neces-
sary and so long as the gap is vertical, it will operate
efficiently. 1t is more important to get the track width
aligned so that the pulse track does not overlap the
sound track. If this should occur the pulses would be
audible whilst playing the sound track.

USING THE CONTROLLER

First the sound track should be completed in its
entirety, then the projector set up and the slide carrier
loaded with all the slides in the correct order. Set the
tape recorder for replay so that the sound track is
audible and set the controller to “"Record”. The
tape is taken off the tape recorder, around the controller
head and back onto the wind up spool.

Set the tape recorder running and then simply press
the pulse record button for about half to one second
each time a slide is to be changed. When the pulses
have been recorded, switch the controller to replay,
disengage the tape from the controller head and rewind
it.

If the tape is rewound whilst still in contact with the
controller head and with the controller switched to
record, all the pulses will be erased. If rewound
with the controller set to replay then the slide projector
mechanism will be rapidly operated.

For entirely automatic projection of the slides in
synchronism with the sound track, it is only necessary
to load the slides, connect up the controller and play
the tape.

CONNECTING TO A PROJECTOR

For connections to a projector, twin leads should bc
suitably terminated with a two-pin plug for connection
to the controller output socket SK1.

If the projector has a socket for connection to a con-
troller, and most of them do, simply connect the free
lead ends to this as instructed in the manufacturer’s
booklet.

Both the manual button on the projector control box
and the pulse button on the controller can be used to
override the recorded pulses during replay, but this
will, of course, throw the slide sequence out of syn-
chronism with the sound track.

Here the head cover is removed

. s
|



JOIIT DUAL
SfiiERED

PART

PURPOSE :
AMBIIEIER

By D. S. 6IBBS and 1. M, SHAW (FERRANTI LTD)

AVING introduced the pre-amplifier circuit briefly
H last month and given some of the individual
circuit descriptions, we now go on to describe the rest
of the circuit parts in detail, give the components list
and start construction details of the pre-amplifier.
Now that we are able to specify all the components, it
is possible to say that the approximate cost of the
complete amplifier and pre-amplifier will be £45. This
cost is made up of £28 for the main amplifier and £17
for the pre-amplifier; prices of components vary by
large amounts for some items and this price is only to
give readers an approximate estimate of overall cost.

STEREO-MONO SWITCHING
Stereo-mono switching (Fig. 30) is performed by
switch S5 which cross-connects the inputs so that

Dise cireui!;:-:-

A< Tapeinput 3T

Tuner input ===

-

rail

. AUXILIARY
INPUT

LH -

uner input == -

e e et e e e e -

\,

By Tapeinput 222
) s3b

Disc circuit === Oout

Fig. 30. Showing detailed wiring of S3 and the operation
of the stereo-mono switch

116

Common earth

equal amounts of left and right are fed into each of the
input mixers. This facility is useful when playing
mono records with a stereo pick-up as it cancels out
certain distortion products present in the output of the
pick-up. It also enables a stereo recording to be con-
verted to mono so that it may be recorded on a mono
tape recorder.

TREBLE FILTER

The treble filter has two sections. The first section
comprises capacitors C40 to C43 which appear in
parallel with the amplifier feed-back resistor R60.
These capacitors cause the gain of the amplifier to
fall at 6dB per octave above the cut-off frequency.
The second section is provided by inductor L2 and
capacitors C36 to C39 which give a further 12dB per

toVR3

cs  TRI8
+

Ri59

R165

C134

to VRi03
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octave to give a total slope of 18dB per octave. The LC
section has been designed to give a peak of about
3dB before its cut-off to compensate for the initial
slowly falling frequency response of the amplifier
section.

The overall frequency response is quite flat up to
the cut-off point and has a sharp knee as shown in
Fig. 31.  Four cut-off frequencies have been provided.
The 5, 7 and 10kHz positions can be used to remove
spurious noise or harsh treble from poor recordings,
whilst the 15kHz filter makes very little difference to
the reproduced sound but gives a worthwhile reduction
in the 19kHz and 38kHz components present in the
output of a stereo v.h.f. tuner. In the out position
the frequency response is —3dB at 40kHz.

The transient response of the treble filter is illustrated
by Figs. 32a to 32¢ which show that the ringing produced
is very well damped and inoffensive. Generally speak-
ing the sharper the cut-off in the frequency response
the worse the transient response becomes so that one
has to strike a compromise which gives both a well
damped transient response and a satisfying clean
frequency response. The popular “parallel T type
of treble filter is particularly difficult in this respect.

OUTPUT dB —3»=

FREQUENCY Hz ———

Fig. 3la.
filter
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TONE CONTROL

The tone control circuit comprising TR20,
TR21, TR120 and TRI2I, uses the popular Baxendall
configuration. In this design the tone control circuit
is after the volume control so that it does not impose
any limitation on the dynamic range of the pre-
amplifier. When the tone control is placed before
the volume control the dynamic range is reduced by the
amount of boost employed, i.e., assuming such a
pre-amplifier with a dynamic range of 20dB, turning
up the bass control to give 15dB of bass boost will
cause the dynamic range at low frequencies to be
reduced to 5dB.

However when the tone control is placed after the
volume control one has to take particular care to
achieve a low noise level, since the noise output remains
constant instead of being proportional to the setting
of the volume control. The noise level generated by
this design is 90dB below maximum output (—100dB
weighted) and with loudspeakers of average efficiency
this is inaudible at more than about three feet away
from the loudspeakers. With loudspeakers of very
high efficiency the noise level may be just perceptible
under normal listening conditions. If this is found to

OVERALL RESPONSE

FREQUENCY Hz ——>

Fig. 31b. Showing how the frequency responses of the
Frequency response curves of mixer and treble amplifier and LC sections combine to give a flat frequency
response within the pass-band and a sharp cut-off (10kHz

filter shown)
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COMPONENTS . . .

PRE-AMPLIFIER

(both channels—components for L.H. channel are R.H. numbers plus 100)

Resistors C45 Ci45  6800pF polyster 400V Mullard
C46 Cl146  6800pF polyester 400V Mullard
ggg g:g% ;gﬁé %g; E:gg I,ggtii C47 Cl147 1500pF polystyrene 125V Radiospares
R34 RI34 IMQ R59 RI159 100k C48 Cl48 25“F elect. 64V Mullard
R35RI35 IMQ R60 R160 220kQ) C49 Cl149 |0pF polystyrene 125V Radiospares
R36 RI36 100k R6! Ri61 27kQ C50 Ci50 20pF elect. 16V Mullard
R38 R138 3900 R63 RI63 22k( e el Al G bl
R39 RI39 180k R64 R164 3:3k() * plastic film |uF capacitors are recommended for
R40 R140 10kQ R65 Ri165 47k these positions but as these are rather expensive
R4l RI41 10kQ R66 R166 47k IuF 40V electrolytic capacitors may be used instead
R42 R142 4.7k} R67 R167 3:3k¢2 if desired. The correct polarity is shown on the
R43 R143 IMQ 109, R68 R168 3:3kQ circuit diagram. 2 off each except C52.

R44 R144 470Q 109  R69 R169 47Q
R45 RI45 (OMQ 109 R70 Ri70 [00kQ

R46 R146 470k R7I RI7I 330kQ Semiconductors
R47 R147 470kQ R72 R172 100k TI4TI14 ZTX 107 Ferranti
R48 R148 470k} R73 Ri73 220k$} TISTIIS ZTX 531 Ferranti
R49 R149 100k R74 Ri74 2:2kQ TI6 TI16 ZTX 107 Ferranti
R50 RI150 56k R75 RI175 10k TI7 TI17 ZTX 503 Ferranti
R51 RIS1  10kQ R76 R176 1kQ TI8TII8 ZTX 107 Ferranti
R52 R152 4709 R77 100k -+ 10° TI9TI19 ZTX 107 Ferranti
R53 RI53 560 R77 is not required if T20 T120 ZTX 107 Ferranti
R54 R154 47kQ the neon lamp has a T2l T121 ZTX 107 Ferranti
R55 RI55 10kQ built in resistor. 2 off each
R56 R156 100kQ)
Unless otherwise stated all resistors are } watt Switches
carbon film or metal oxide of 5% tolerance or better. . :
2 off each except R77. g; BEB$ ;?tgtgc:e e1? SRR Buee

. S2 2 pole 5 way rotary Maka switch
Potentiometers S4 6 pole 5 wa; rotary Maka switch
VR3 VRI03 100k log twin-gang (single gang S6 DPDT rotary mains switch
for mono microphone—see text)
VR4 VRI04 10k log twin gang

VR5 VRI05 470k linear twin gang Inductors
VR6 VR106 100k (2 linear twin gang L2 L102 FX2239 pot core assembly with DT2204
VR7 10k linear single gang wirewound coil former wound with 228 turns of
(see text) 34s.w.g. enamelled wire tapped as follows
Capacitors (2 off):
Cl6 ClI6  2504F elect. 40V Mullard SkHz  full winding
CI7 C117  1uF plastic film 63V WIMA MKS 7kHz  tapped at 196 turns
CI8CII8  50uF elect. 40V Mullard I0kHz tapped at 162 turns
CI19 CI19  0-0224F polyester 160V Mullard ISkHz tapped at [34 turns
C20 C120  1500pF polystyrene 125V Radiospares Note that two FX2239 Ferrite cups are required for
C21 Ci2l 8200pF polystyrene 125V Radiospares each complete pot core.
C22 C122  47pF polystyrene 125V Radiospares
C23 Ci23  20uF elect. 16V Mullard .
C24 CI24* I 4F plastic film 63V WIMA MKS Miscellaneous
C25 Cl2s |uF plastic film 63V WIMA MKS SK5-10 DIN 180° 3 pin or 5 pin socket (6 off)
C26 C126  |uF plastic film 63V WIMA MKS SK11 SK12 DIN 300° S pin socket (2 off)
C27 C127  50uF elect. 40V Mullard SKI13 3 pin mains plug & socket (Bulgin P429
C28 CI128  47pF polystyrene 125V Radiospares and P430)
C29 Ci29  20uF elect. 16V Mullard LPI neon panel lamp
C30 CI130* | uF plastic film 63V WIMA MKS Control knobs: Eagle type k30/3 used
C31 CI31* I uF plastic film 63V WIMA MKS on the prototype (8 off)
C32 CI32  |0pF polystyrene 125V Radiospares Case Contil MOD-2 size G obtainable from West
C33CI33  20uF elect. 16V Mullard Hyde Developments Ltd., Ryefield Crescent,
C34Cl34 SuF elect. 64V Mullard Northwood Hills, Northwood, Middlesex.
C35 C135*% I uF plastic film 63V WIMA MKS Printed circuit board
C36 CI136 1500pF polystyrene 125V Radiospares Capacitor clamp
C37 Ci137  2200pF polystyrene 125V Radiospares 4in spacers 6B.A. 4 off
C38 CI138  3300pF polystyrene 125V Radiospares 6B.A. fixings
C39CI39  4700pF polystyrene 125V Radiospares Aluminium panel 123 x 22 X 18 s.w.g. for dummy
C40 C140  220pF polystyrene 125V Radiospares front panel (cut from unused main amplifier chassis)
C41 Cl4) 150pF polystyrene 125V Radiospares C3-2800 F 100V Mullard is obtainable from Home
C42 Cl142 100pF polystyrene 125V Radiospares Radio Ltd.
C43 C143  47pF polystyrene 125V Radiospares Electroniques address is Edinburgh Way, Harlow,
C44 Cl44  2.5uF elect. 64V Mullard Essex.
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(d) (e)

Fig. 32. Treble filter transient response (a) filter out— lkHz signal, (b) 15kHz position—IkHz signal,
(c) 10kHz position—IlkHz signal, (d) 7kHz position—lkHz signal, (e) 5kHz position—ikHz signal

BASS RESPONSE CURVES TREBLE RESPONSE CURVES
~ S A

r 3 T

FuLL BOOST FULL B0OST
BASS FLAT —

— TREBLE FLAT

B ol
——

BOTH CONTROLS FLAT

OUTPUT 48—

'\

FULL CUT
|- FULL CUT ——— BASS FLAT —

TREBLE FLAT
_taukatib bl 1 e 0y e T 1 |L111LL

100 1k 10k
FREQUENCY Hz ———= .

Fig. 33, Tone control characteristics
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Fig. 34. Layout diagram of both channels of the pre-amplifier printed circuit board. Components for the left-hand
channel have not been designated as this section is a mirror image of the right-hand channel—designations are right-

hand channel numbers plus 100. The finished size of this board is 103in by 4}in

Fig. 35 (right). Tag numbering and wiring details of the printed circuit board. Care must be taken when wiring up
that left and right channel leads are identified and wired to the correct switch, potentiometer or socket positions
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be the case the situation can be improved by increasing
R76 and R176 to 4:7 kilohms or 10 kilohms, giving
a 6 or 10dB reduction.

The tone control circuit uses two transistors instead
of the usual single transistor to enable a very low noise
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level to be obtained and to minimise distortion. The
distortion generated is below 0-01 per cent at maximum
output between 100Hz and 10kHz. The balance
control is connected to the output of the tone control
and works by progressively shorting out one channel
or the other so that either channel can be completely
cut off. To minimise cross-talk a wire wound potentio-
meter is preferred for VR7 but excelient results can be
obtained with the ordinary carbon type.

Full rotation of the bass control gives a cut or boost
of 4-12dB at 100Hz and -=-18dB at 30Hz. The
treble control gives 4-12dB at 10kHz and = 15dB at
20kHz. The frequency response curves of the tone
contro! are shown in Fig. 33.

POWER SUPPLY

The complete stereo pre-amp requires approximately
3ISmA at 40 volts. A 470 ohm dropping resistor
(R7) is included on the power supply board previously
described and the h.t. line is decoupled in the pre-
amp by C52 (5004F 64V).

The mains supply lead is connected to the pre-
amplifier where the earth is connected, the live and
neutral leads being switched by S6 and fed out to the
main amplifier together with the earth. This part of
the circuit must be carefully screened from the rest of
the pre-amplifier, the small chassis supplied with the
case specified being ideal for this.

CIRCUIT BOARD CONSTRUCTION

The pre-amplifier components are mounted on one
large fibreglass printed circuit board, Fig. 34. Sixty-
seven turret tags are used, numbered 36 to 102 as
indicated in Fig. 35. The high frequency filter coils
L2 and L102 should be wound as indicated in the
pre-amplifier components list, with the wires colour
coded with sleeves for identification. The coils are
fastened to the printed circuit board with either nylon
or brass 4B.A. bolts and connected as follows:—

L2 Start-82, 15kHz-83, 10k Hz-84, 7k Hz-85, 5k Hz-86.
L102 Start-68, 15kHz-69, 10kHz-70, 7k Hz-71, SkHz-72.

The component values should be thoroughly checked
at this stage since it will be difficult to rectify mistakes
after the 67 tags have been wired up.

Note: In Fig. 23 (December 1970 issue) the lead from
the neutral connection on SK4 should go to the QV
tag on Tl and not to the screen as indicated.

Next month: final construction details.

—P.E. PROJECTS ON VIEW—

The P.E. Gemini aroused much interest]when it was
demonstrated, together with the P.E. Aurora Lighting
Display, last Autumn at the London Audio Fair.

It is hoped to provide a further opportunity for readers
to hear this amplifier during the Public Address Engineers’
Exhibition “Sound 71” to be held at Camden Town Hall,
London, from March 16-19.

The P.E. Aurora Llighting Display, due to commence
publication in a few months’ time, will also be on show
at “Sound 71,” and additionally, at the “Electric
Theatre” Exhibition organised by the Institute of
Contemporary Arts, and to be held in London, mid-March
to mid-April.

Further details will appear next month.
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THE MAN WHO CAME BACK

The United States’ first man in
space, Alan B. Shepard, watched with
satisfaction the slow movement of the
Saturn-Apollo rocket moonship to
become Apollo 14 as it moved toward
the launching pad on November 9,
1970.

He first made history in the space
age when he made a 15 minute
suborbital flight almost ten years
ago on May 5, 1961. From then, he
became almost forgotten for he was
grounded by a condition of the
inner ear.

During the remainder of the 60's
he remained on the sidelines, although
still in the “astronaut corps”, where
he helped to train young and new
astronauts, some of whom became
heroes of space. Now he comes
back as mission commander for the
Apollo 14 flight.

Captain Shepard undertook, on his
own decision, to have an operation
for the minor problem of his inner
ear. Although he was perfectly fit on
the ground, space doctors were
afraid that his balance might be
affected under space conditions.
This has now been cured and the
first astronaut becomes the leader of
the Apollo 14 mission to the Fra
Maro region.

SPIN-OF FROM SPACE
RESEARCH

When space research comes up in
conversation, there are still many
who do not appear to be aware of the
advantages that have affected the
daily life of the community. Indeed,
many would be surprised at the
number of new techniques that are
in common use, which were the
direct result of some specialised
facet of a space requirement.

A few of these are given here and
will help perhaps to act as a reminder
of the number of things that are
taken for granted with no thought
given to their origin.

The latest example is an automated
technique for the detection of
urinary tract infections. The device
uses a very sensitive photo-electronic
recorder to detect a flash of light
when certain chemicals (luciferin and
luciferase) contact bacteria in the
urine sample.

A single specimen can be tested
in 15 minutes and the instrument
can accept a further sample in one
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completion of the
previous one. This compares with
the normal 24-48 hour period
required with the bacteria culture
methods.

This new technique opens up
many possibilities. With such rapid
testing there is no need to treat
patients with anti-biotics while wait-
ing for results. The new device also
paves the way for inexpensive mass
testing of people for suspected
infections like diabetes, kidney and
bladder diseases. Experienced micro-
biology staff would be freed for
more advanced work.

The testing of urine is a common
diagnostic tool in many hospitals
no matter what the suspected ailment
may be. The origin of this particular
device came from the design of an
instrument to detect life on other
planets.

The chemicals responsible for the
“cold light™ emitted by fireflies,
spark when coming into contact
with a high energy biochemical
called adenosine triphosphate. This
compound is found universally in
living organisms so that the activation
of the chemicals would indicate that a
form of life was present.

minute after

OTHER EXAMPLES

A few more examples of spin-off
are listed below with their origins.

(a) A special computer technique
developed to enhance the television
pictures sent back fron Venus and
Mars is now in use to clarify X-ray
photographs in medical centres.

(b) A minute instrument developed
to measure air pressures on small
flight models used in wind tunnels
has been applied to medicine. The
instrument is so small that it can be
introduced into an artery through a
hypodermic needle, then manceuvred
through the artery to the heart,
where it measures the blood pressure.

(c) In order to prevent the icing
of spacecraft a special canopy was
developed. This has been adapted as
a cradle type of cover for the precise
temperature control of a unit for
housing premature babies. It has
also been adapted for adults and a
number of severely burned patients
have been successfully treated.

(d) A sensor developed for astro-
nauts sounds an alarm within ten
seconds when a patient is threatened
with the clogging of the trachea and

there is danger of strangulation.
Immediate efforts to restore the
breathing can be made.

(e) A new switch which is con-
trolled by small movement of the
head alone was developed for
astronauts. This is now being used
for handicapped patients who, with
what is virtvally another ‘“‘arm”,
can operate a call board or even
manipulate an electric wheel chair.

(f) Spray-on electrodes are now
available so that a patient’s electro-
cardiogram, taken while he is being
rushed to hospital, can be radioed
ahead to the waiting doctor, who can
take immediate action on the patient’s
arrival.

(g) New alloys, that have been
developed for space use, can be
adapted for use in artificial limbs and
joints. The alloys are the result of a
discovery by NASA metallurgists
that hexagonal crystals make better
bearings than the normal cubic
crystal structure.

(h) A lunar walker with eight
legs has been applied to the relief of
handicapped people. It allows a
considerable freedom of movement
and can be controlled from a chin
cup by those who are not able to use
arms or hands.

MAKING WATER ON THE
MOON

A new and important step toward
the sustaining of life on the moon has
been made at the Manned Spacecraft
Centre of the U.S. Space Agency.
The first experiments provided a
pound of water from 100 pounds of
soil. This could be increased to 14
pounds per 100 pounds of soil, if it
were concentrated magnetically.

The process is a simple one and
ideally suited to the moon (though
it can be used on earth). A mirror is
used to concentrate the -sun’s rays
on a container of soil and raise Its
temperature to between 600 and
1,300 degrees centrigrade. Hydrogen
is then introduced into the container.
It reduces the oxygen atoms in the
soil to form steam. When this is
cooled it condenses to water.

To obtain oxygen, steam is passed
through an electrolysis cell where the
steam separates into oxygen and
hydrogen. The oxygen can come
from an iron-titanium oxide called
ilmenite. This is abundant in the
lunar soil as revealed. by the samples
brought back by the Apollo 11
and Apollo 12 astronauts.

The hydrogen would have to be
taken to the moon but it could be

_ recirculated and used many times

over to produce more oxygen.

None of the lunar specimens have
been used for the purpose of this
experiment. The soil was made from
the proper proportions of ground
basalt from Hawaii and ilmenite from
Canada. However, the scientists
responsible have sufficient faith in the
process to have taken out a patent
for the process.
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E20 warts. Fitted with 1/4” bit.
Interchangeable spare bits 3/32, 1/8*,
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soldering kit
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60
LIGHT SENSITIVE SWITCH |!NoYT 230260V ac. sojs0
Kit of parts, including ORPI2
Cadmium Sulphide Photocell,
Relay, Transistor and Circuit,
etc., 6-12 volt d.c. op. price £1-25
plus 12p P. & P. ORPI2 including |
circuit. 62p each. Post Paid.
A.C. MAINS MODEL. Incorporates, SHROUDED TYPE
Mains Transformer, Rectifier and special [t amp, £5-50. 25 amp,
relay with | make, | break H.D. contacts. . £6:75, 5§ amp, £9.75. 8 amp,
Price inc. circui: ﬂ 75 plus l2p P. & P. £14'50, 10 amp, £18:50.

= — _
LIGHT SOURCE AND PHOTO | 5.0 L2017 50 * %

CELL MOUNTING q@ samp, £72:00. 50 amp, £92-00.

Precision engineered —— ¥ OPEN TYPE (Panel Mounting) 4 amp, £392,
light source with adjustable ﬁE 1 lamp, €5:50. 2{amp,£6:62.  Carr. extra on open types.
lens assembly and ventilated W%

lamp housing, to take MBC bulb. Separatel STROBE ! STROBE! STROBE'

photo cell mounting assembly for ORPI2
Buiid a Strobe Unit, using the latest type Xenon white

or similar cell. Both units are single hole '
fixing. Price per pair £2:75 P. & P. i8p. light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.

= —W[M_U—Lﬁ EXZE':'MESTFRS;GE:';O.,NOMY KA'IT \
i RANGE METERS peed adjustadle | to ash per sec. electronic

components including Veroboard S.C.R. Unijunction
New Model U-50DN Multi tester,

Xenon Tube and instructions £5:15, plus 25p P, & P,
20,000 OPV, mirror scaled with overload NEVVAIND O STRIALTKIT,
protection. Ranges—d.c. volts: 100mV, I

Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
0-5v, 5v, 250V 1,000V; a.c. volts: Speed adjustable 1-80 f.p.s. Price £0'45 38p P. & P.
2~5V, IOV S0V, 250V, 1,000V; d.c.
current:  SuA, 0-5MA, 5MA, SOMA,

HY-LYGHT STROBE

This strobe has been designed and produced for use in
250MA. Complete with bn:ery and testl
probe. £8:00 post paid. I

I BRAND NEW
Keenest prices in the country.
All Types (and Spares) from
4 to 50 amp from stock.

large rooms, halls and the photographic field, and
utilizes a silica plug-in tube for longer life expectancy,
TEN OTHER NODELS LEAFLET ON REQUEST
‘AVO’ "MODEL 48A

printed circuit for easy assembly, also a special trigger
coil and output capacitor. Speed adjustable 0~30 f.p.s.
;llht output approx. 4 joules. Price £10:-88. P. & P.
8p

Ex-Admiralty in good condition wnh instruce 7.

-inch POLISHED REFLECTOR

tions, leads, plus d.c. Shunts for 120 ampl Ideally suited for above Strobe kits. Price 52p. P. & P,

and 480 amp a.c. Transformer for 60 amp 12pYe dlportlpaidlwithIkics?

and 240 amp. Multiplier for 3, 600V Compleze

outfit in fitted case. £15.00, P. & P. 50p,
| o IS IR Superior Quality Precision Made
‘ 70\ ORG
gt dBLl NEW POWER RHEOSTATS

Solid State.

Two fall octaves (llss sharps and flats), | 3 100 WATT. | ohm, 10A; 5ohm, 4.7A;
10 ohm, 3A; 25 ohm, 2A; ‘50 ohm, 1-4A;

Fitted hardwood case. Powered by 100 ochm, |A; 250 ohm, 0-7A; 500

ohm
wo penlite [V batteries. Complete | 1o e X Tk o 280 ma; 1.8 k1, 230 ma: 25 k. 24; 3k, 140
set of parts including speaker, etc., | I mA. Diameter 34in Shaft length fin, dia. 43in. All at £1-50
together with full instructions and each, P, & P. 7p.
10 tunes. Have all the pleasure of |] 50 WATT. ;/5/'0115/50/|00/25015°°/|’|5/2 5/5kQ. All at

di £1:12 each.
building this instrumenc and finish | 3% WATT. P10/25/50/loonsolsowa/l 52'5/5k0. Al ae78p
each. P. L

gift for any boy or girl. Price £3-00.
P. & P, 22p.

50 in | ELECTRONIC PRO]ECT KIT

50 easy to build Projects. No soldering,

RELAYS NEw SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS - COMPETITIVE PRICES

no special tools required. The kit includes 2 | 3 |4 v 2 j 3 4
Speaker, Meter, Relay, Transformer, 52| 6~ 9|6M 62p* 700 | 12-24 | 2 ¢/o | 62p*
plus a host of other components and a 180 | 6-12|2 c/o E-E | 42p* 700 | 16-24 | 6M 62p*
56-page instruction leaflet. Some examples 185 6-12 |4 c/lo E-E | 50p* | 1250 | 24-36 | 4 c/o | 62p*
2¢jo 62p* | 1250 | 36-45 | 6M 62p*

Level Meter, 2 Transustor Radio, Amplifier, 280 6-12|2c/o 73p* | 2500 | 36-45 | 6M 62p*
etc, etc. Price £7.75. P. & P. 30p. 700 | 16-25|4M 2B 62p* | 5800 | 80-85 | 4 c/o | 62p*
700 | 16-241 4 c/o 78p* | 9000 | 40-70 | 2 c/o | 50p*

RECHARGEABLE * Including Base 15K |85-110} 6M | S0p*

{1) Coil obms; (2) Working d.c. volts; (3) Contacts; (4) Price
E-E Ex. Equipment. All Post Paid.

BUTTON CELLS

%xdl ZVC "250 MA HR Nickel _ o
a ells, connected to e @ A

2:4V 1w 25 milliamp 10 hour r‘a'tve. I P

c:mpleuF \'nlmh 220/230V ac Mo

charger. Fully tested and unused.

Price 48p each plus 8p P. & P, T-l/ |HOSIDEN DH-02-S Stereo Headphones

or2 U"'“ for £1.00 post p Pild e a8 Ohm impedance 20-12,000Hz. Adjustable head band. Price

only £2:-38.P. & P
UNISELECTOR SWITCHES |
NEW  4Bank s j[ MOTOROLA MAC 1116 PLASTIC

24V d.c. operation. £5-88, 5 ) TRIAC 400 PIV. 8 AMP
P. & P. 12p. 6 Bank 2§ =3 |

Way 24V d.c. £650, 3 5

P. & P. 12p. 8 Bank 25 Honlens

Now available EX STOCK. Supplied with (ull data

and applications sheet. Price £1-5 plus 7p P. & P.
Vo dec. ion. 62
Ty ap o operaion €743 plus pRRVALUX TYPE SDI9 230/250 VOLTS AC.
= = === = == _REVERSIBLE GEARED MOTOR

VENNER Eth"c Time Switch 30 r.p.m. 40lb in. Position of drive

200/250V Ex. GPO, Tested. Manually spmdle adjustable to 3 different angles.

set 2 on, 2 off every 24h. Override d on I cast

switch:  {0A £2-75, ISA £328, base Ex-equipment. Tested and in first

20A £3-75. P. & P. 18p. Also § class running order. A really powerful

available with solar dial ON dusk, Imozor offered at a fraction of makers’

OFF dawn. Price as above. price. £6:30.P. & P. 50p.

I
|
of the 50 possible Projects are: Sound I 230| 6-12
1
!

MAINS RELAY
230V a.c. coil Ic/fo. 10 amp a.c. contacts, 72p plus 8p P. & P.

. 12p. Complete with lead and stereo jack plug.

Personal callers only. Open Sat.
9 LITTLE NEWPORT ST.
LONDON WC2H 7))  01-437 0576

All Mail Orders—Also Callers—Ample Parking Space
Dept. P.E. 87 BRIDGMAN ROAD, LONDON W4 5BB
Phone 01-995 1560 SHOWROOM NOW OPEN MON.-FRI.
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NEW 9TH EDITION

RADIQ VALVE AND
TRANSISTOR DATA

Characteristics of 3,000 Valves and Cathode
Ray Tubes, 4,500 Transistors, Diodes, Recti-
fiers and Integrated Circuits

Compiled by A. M. Ball
15/- Postage 2/-

HI FI YEAR BOOK 1971
£l. Postage 2/-.

ELECTRONICS POCKET BOOK
by J. P. Hawker/J. A. Reddihough.

28/-. Postage |/-.

TAPE RECORDERS by H. W, Hellyer.
45/-, Postage 1/6.

TUNERS & AMPLIFIERS by John Earl.
42/-. Postage 1/6.

BEGINNER'S GUIDE TO RADIO by
Gordon J. King.
£1. Postage |/-.

TRANSISTOR AUDIO & RADIO
CIRCUITS (Mullard)
30/-. Postage |/-.

TRANSISTOR MANUAL (G.E.C)
21/~ Postage 1/6.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

P.E. GEMINI

STEREO AMPLIFIER

Preamplifier P.C.B. (Stereo) 39s (£1:95)
Main amplifier P.C.B. (Stereo} 29s (£]-45)

Power Supply P.C.B. 12s (60p)
Preamplifier Semiconductors

{Stereo) 35s (£1-75)
Main amplifier Semiconductors

(Stereo) 145's (£7:25)

Power Supply Semiconductors  50s (£2:50)

Packing & Postage on all orders  3s (i5p)

The fibreglass P.C.B.'s are drilled and roller
tinned.

Mail order only, CW.O,, from:
I. M. SHAW & D. S. GIBBS
4 ELEANOR ROAD, ROYTON, OLDHAM, LANCS.

Your local component stockist

ast Anglia

AGLE

lectronics

agle St.
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MAKING
THE

MO
OF LOGIC

PART EIGHT—By R. W. GOLES

TTL SYSTEMS

HAVING discussed TTL gates and flip-flops in
previous articles, let us now see how these
circuits can be put together to perform specific tasks.

SYNCHRONOUS COUNTER

These counters can become quite complex when
counts which are not binary multiples are required, and
it is beyond the scope of this article to delve into the
design procedure necessary. )

Straight binary counts are, however, quite simple in
design. As an example, have a go at a divide-by-
sixteen counter of this type. Remember that a JK
flip-flop will change state when both its J and its K
input, or inputs, are at 1. If they are anything other
than this, the information presented will merely be
stored in the flip-flop. The truth table of a binary
counter shows that any given flip-flop in the chain is
required to change state only when all the flip-flops
preceding it are in the 1 state.

If all the stages are clocked simultaneously, but only
the J and K inputs of any stage are at 1 when the
preceding flip-flop outputs are also 1, the flip-flop acts
as a synchronous counter. By feeding the Q outputs of
the earlier stages into an AND gate, and feeding its
output into the J input (the K input may be left as a
permanent one), the required JK inputs are satisfied.

Fortunately, flip-flops are available with this AND
gate built in. The 7472 will be ideal as a synchronous
counter and is shown in Fig. 8.1. Note that with this
type of counter the number of AND gate inputs increases
linearly with the number of stages in the counter.

If a five stage version is required, external gates
would be needed because there are only three inputs to
the internal J gates on the 7472.

Practical Electronics February 1971

SHIFT REGISTERS

Shift registers are used in logic circuitry as a form of
temporary storage, or memory, and may contain either
a number or some form of instruction which is
represented by a number. The basic shift register
would consist of a string of flip-flops with the outputs of
the first connected to the inputs of the second and so on.
A common clock line initiates the propagation of
information down the register when required.

If JK flip-flops are employed in such a register, the
Q outputs are connected to the J inputs of the following
flip-flop, and the Q outputs are connected to the K
inputs. If, on the other hand, a type D flip-flop is
employed, only one interconnection is needed, i.e.
Q output to D input. For this reason, it is easier to
deal with the type D for such use, and the diagrams will
be simpler as a result.

SERIAL INPUTS

A basic shift register is shown in Fig. 8.2a. If the
register is in the all O state, and the data input is
connected to the output of a similar register which
contains a binary word, say 10101, then on the first
clock pulse (both registers clocked), a 1 will be entered
into the first flip-flop.

On the second clock pulse a 0 will be shifted into the
first flip-flop, and the one which it contained previously
will be shifted into the second flip-flop.

On the third clock pulse another 1 will be entered
into the first stage, a 0 will be entered into the second
stage and a 1 into the third stage.

This process continues until after five clock pulses;
the word which was in the first register has been
transferred completely into the second. If the input of
the first register had been connected to a permanent 0
during this period, it would now contain all 0.

This type of shift register operation is termed
serial-in/serial-out, and although it is the primary way in
which registers are employed, it is by no means the only
way. Consider Fig. 8.2b; the register shown here is
identical to the first except that all the Q outputs are
taken out at once, enabling us to extract the stored word
in parallel form, perhaps to drive indicator lamps, or
even another register.

This kind of register is operating in the serial-in/
parallel-out mode, and its operation is obvious.

PARALLEL INPUTS

Its complement, the parallel-in/serial-out register,
shown in Fig. 8.2¢, takes advantage of the type D flip-
flop asynchronous inputs to enter data into the register.

This input data could come from the type of register
described previously or from a bank of switches or
relays. The only thing to bear in mind in this case is
that a **low” voltage on the preset input sets the Q out-
put to 1 (high voltage level) and a low voltage on the
clear input sets the Q output to a 1.

To start the sequence the register must be cleared by
applying a low input to the common clear line, so that
all the stages contain zeros. Next the input data to be
stored is connected in parallel to the preset inputs;
this must be inverted data, because a low input setsup a
high output.

When the data is required to be shifted out, five clock
pulses are applied to the clock line, and the output data
is taken from the final stage of the register in serial
form.

As an alternative, the circuit in Fig. 8.2d could be
employed to achieve the same result if both the “true”
and the “‘not” version of the input data is available. In
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Fig. 8.1. Syncihronous counter

to divide by sixteen

Fig. B.2a. Seriol In, setial out

register

Fig. 8.2b. Serial in, parallel

out register

Fig. 8.2c.
out register

Farallel in, serial

Fig. 83.2d. Altzrnative version

of Fig. 8.2¢
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STEPHENS

ELECTRONICS
P.O. BOX 26

SEND S.A.E. FOR LISTS
GUARANTEE

records on mono

damage (o the record;

The Diamond Tip is -007in radias, thus
making it compatible to play atereo

equipment without
and of eourse

AYLESBURY Satisfaction or money Tull stereo.
BRITISH MADE
BUCKS. refunded EXPORT ENQUIRIES WELCOMED
CARTRIDGES STYLN
fne. P.T dne. P.T ACO! Sapphire Diamond ELAC KSTY9  Supphire Diamond
ACOS cach each 2/8 78 (PE1B) ..  6/8 9/8
GP7Y 12/8 RNOM 36/3 2/8 78 ER5MB 8/8 9/8
GPOI1-18C 21/ ¥XGH .. 36/3 2/8 78 ERSMX 2/8 78
17/8 SX5M .. 38/11 6/6 9/8 ER58B . 68 9/6
15/8 SX5H .. 3g/11 a/g g;a ERGO Stereo 8/8 9/8
13/8 X4N 2713 2/ (4 DECCA
GPYL-28C Ax abore 2/8 7/8 Deram. . disanond only 27/9
BT ag 410G “Gaoe £5.5.0 878 bie GARRARD
Sultnble to replace TCH, (1800 £7.7.0 g;g g;g EV26 Stereo 2/6 7/8
L cte. (800K . £15.0.0 s ac 2/8 7/8
GRS 26/8 (800 Supcr K £1810.0 (e o8 o GCH 2/ 78
GP93-1 24/9 (:P91-38¢ 8/8 9/8 GOE LY 518 78
GP94-1 31/ RONETTE ) GP93-1 6/8 9/8 £:C810/1 2/8 78
GP94-5 38/ 105 o 1710 (P94 8/6 9/8 (iC810/2 2/8 78
GP95 24/9 fos H/R 19/10 GP95-1 6/8 9/8 123 8/8 96
GP96 .. 31/6 DC400 8y 14)- GP9G 8/8 9/6 TS 6/6 8/6
Acos 104 1- 10 4110 Dedoose w8 14/ HG P37 2/6 7/8 TS 8/8 9/8
. 39/8 :83 5 ;g;: 104 . 8/8 98 TH3 8/6 9/8
p -
§§ ,2 DC400 DR . 16/9 BS.R. GOLDRING
DCH00SC 1D/ 16/9 BSR CL(<T3)  8/8 86 g:io 5 g/g ;/g
iU noon
27/9 ATA DN / ; - i / ) 4
] BSR ST8 . 68 9/8 2 2/6 7/8
e AT 5 BSESTO | 68 96 Nfereo Cx30 2/6 7/8
o o B4R 8T10 9 PERPETUUM ERNER
BSR X1M 6/8 9/8 PE188 8/6 9,8
DE BANKS MAGNETIC RECORDING TAPES BSR X1H 8/6 9/8 PHILIPS
= BSR X 3M 8/8 9/8 \(,301,, 2/6 78
POLYESTER POLYESTER ! BSI X3H 8/8 9/8 3003 2/6 78
Length Spool Size in. Price Length Spool Size in. Price BSR XoH 8/6 #/6 _\(‘330‘; 8/8 9/8
Standard Play 900 it. 5 14/- | BSR X411 66 98 AG3310/3; 8/6 98
50011t 5 1o/ 1200 1t 51 o 1 R 1G3400 2/8 7i8
50 ft. 5 12/8 1800 ft. H
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2N1303 6/~ | 2N3900 5/-| BCI64C 6/6 | MJ 440 W
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aN1631 SC S 8| Mekiot ‘58 |NKtres us
: 1 AF178 - 31, /| MPF102 i /- | oca i
2N1632 3P 9| BCIS3L 36 MPFI0E 78 NKTI10539 66 | 0Ca0r B
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N5249 ACI07 3/-|BpI
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Fig. 8.3. Unitary or ring counter

this case there is no need for a common clear input, as
any residual data in the register is "‘overwritten’’ by the
input data.

Perhaps it would be as well to mention here that it is
also possible to perform the parallel-in/serial-out
function using the synchronous flip-flop inputs, but this
does require extra gating to allow the D input to be
connected either to the input data, or the preceding
stage. A control line to order the register to “‘enter
data™ or “‘shift data’ would also be necessary.

This winds up the subject of shift register construction
and operation, but before leaving them, have a look at
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Fig. 8.4. Johnson decade counter with decoding
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some uses of these registers, apart from simple data
storage.

RING COUNTER
Several types of counter can be built using a shift
register, the simplest being the ‘‘unitary counter’ or

commutator. In this application the register is set, by
means of the asynchronous inputs to the state
100000 . . . .; that is, a | in the first stage and zeros in

all the others. The output is connected back to the
input.  On receipt of clock pulses, the ! in the first
stage is propagated down the register, round the end and
back into the first stage again.

This process gives rise to another name for it, the
“ring-counter”’, as all the stages of the register form a
complete loop. These counters need a separate stage
for each of the required counter states, but they have the
advantage that no gates are necessary to decode a
particular state.

A typical application of this kind of counter is
shown in Fig. 8.3. Here the ! travelling round the
counter is used to enable each of the five NAND gates in
turn, the other inputs of which are connected to a
storage register. The outputs of the NAND gates are
fed to a NOR gate, to convert the parallel data stored in
the parallel register into serial form: the output is
taken from the output of the NOR gate. If a binary
counter is used in this position, decoding gates would be
necessary.

TWISTED RING COUNTER

A similar sort of arrangement is used to construct a
*“Johnson™, or *‘twisted ring” counter, only in this case
the Q output of the final stage is fed back to the input,
not the Q output as before. These counters require
only half as many stages as the unitary counters of the
same cycle length, and do not normally need to be set to
any special starting state, although this depends on the
cycle length employed.

Their main advantages over binary counters are that
they are synchronous and also any state, no matter how
long the cycle length, can be decoded with only a
2-input gate. A typical application is shown in
Fig. 8.4, a decade (divide by ten) counter, with decoding
to decimal so that it could be used in frequency counters
or similar equipment, where the outputs are used to
drive “Nixie” indicator tubes.

TTL MEDIUM SCALE INTEGRATION

When the manufacturers of logic integrated circuits
were in full volume production of gate and flip-flop
families, and the “bugs™ were ironed out of the
manufacturing process, so that a high yield was
being obtained from each slice of silicon, it was a
relatively straightforward process to increase the
amount of logic contained in each package. The
results of this second generation of i.c. manufacture are
now readily available, under the name “‘medium scale
integration” (MSI) or “‘complex function devices”.

The logic family which has by far the greatest range of
these is TTL.

Next month’s article will consider the advantages of
medium scale integration (MS1), in which several logic
circuits are contained in one package, such as is used
in the “Digi-Clock”.
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Another war game by D. R. DAINES.

This can be added to Operation Seasearch, published in December 1970, or built on its own

UBMARINE CHASER is very different from Operation
Seasearch (December 1970 issue), but because both
games utilise co-ordinate switching the opportunity
has been taken to enclose both in the same unit, the
game to be played being selected by a two-way four-
pole rotary switch. As before we have North/South and
East/West co-ordinates but with the added dimension of
depth. To the submarine player, the depth represents
the actual depth he is supposed to be; to the destroyer
player the depth represents that at which his depth
charges are set to explode.

By far the greater difference between this and last
month’s game, however, is in the method of search.
Hunting the raider in Operation Seasearch was very
largely blind; Submarine Chaser uses a pseudo Asdic.

ASDIC

It is fair to say that the invention of asdic revolu-
tionised anti-submarine warfare in World War 2, and
the present game arose out of a desire to simulate as
closely as possible the conditions arising out of the use
of it, in game form. In real life, a searching vessel
emits a high-frequency sound at regular intervals.
The sound wave travels underwater at a regular speed
dependent upon the temperature and salinity of the
water. If the sound wave strikes a solid object it is
reflected back and detected by listening gear. Obviously,

the time taken for the sound wave to travel the double
journey is a fair indication of distance. If the reflecting
body is a submarine, a series of readings taken over a
period will enable course and speed to be determined.

The asdic used in this game works on a completely
different principle, but is utilised in the same way and
gives a convincing impression of genuine asdic. The
difference of position between the submarine and the
destroyer is represented by electrical resistance which
affects the rate of a slow-running multivibrator. The
multivibrator gates a high frequency audio tone which
is monitored by both players through earpieces. The
closer together the two vessels are supposed to be, the
faster is the repetition rate. Means are provided
whereby each player may obtain a ““fix’’ on the position
of the other.

ASDIC PRINTED CIRCUIT BOARD

The asdic circuit is mounted on Veroboard, and
comprises nine transistors (Fig. 1). Transistors TR1 and
TR2 together comprise a fast-running multivibrator
giving a high frequency square wave output taken off
through D31. The variable clock circuit is formed by
TR3 and TR4. The base voltage of TR4 is varied
through a series of resistors shown in Fig. 2 (R18 to
R27). The output is taken through D30, which,
together with D31 and R7 comprises the gate.

< c2
0:002yF 0-002yF

TR1

ocn

TR2

ocn

$10a/512

Fig. 1.

»

Circuit diagram of the asdic board used in the Submarine Chaser game
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The signal from TR2 will not pass forward unless a
pulse is also present from TR4, Capacitor C5 is a
d.c. de-coupler feeding the simple amplifier formed by
TRS to TR9. Final output from TR9 is fed to a
miniature jack socket (SK1) into which a crystal ear-
piece may be plugged. This is situated at the side of
the unit, between the two players.

DIRECTION FINDING

Referring briefly to Operation Seasearch, switches
S5 and S6 controlled the horizontal co-ordinates of the
destroyer. Here they do so again, but whereas
switches S7 and S8 controlled the cruiser, S7 must now
control the depth of depthcharges and S8 becomes
redundant. Therefore the connecting link between
S7 and S8 must be disconnected at ““X",

In a similar way, switches S3 and S4 originally con-
trolled the position of the supply ship. Switch S3
must now control the submarine depth and S4 becomes
redundant. The two depth control switches S3 and S7
therefore work together and since this is a third dimen-
sion, extra wiring is called for here as well as an extra

It will be realised that what is required for accurate
direction finding of the opponent is a method of
sampling the various co-ordinate lines. If this could
be done, the one that gives the fastest repetition rate
on the asdic will be the one which by-passes all the
resistors and hence the one which corresponds with the
position of the opponent’s switch. If this is done
with the North/South lines and the East/West lines, a
very accurate “fix”" can be achieved; Fig. 2 illustrates
the method—the sampling switch is S14. As this
switch passes through the left half of its sweep, it
progressively by-passes resistors R18 to R22. When it
coincides with the position of switch Sla (shown as
position 5) the voltage applied to the asdic board will be
at maximum, giving the fastest repetition rate. The
player will therefore have detected the position of
switch Sla.

In the right half of the sweep, the sampling switch
will detect the position of switch S6, which is the player's
own. This half of the sweep is therefore used by the
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Fig. 3. Asdic detection pattern; white area—total
detection; shaded area—partial detection; black area—
no detection

opponent. It will be seen that two sampling switches
are needed, the second is S13, which will detect switches
S2a and S5. In use, the players in turn will use both
switches but at opposite parts of the sweep. For con-
venience, the two halves of each sweep are given a
dab of colour; red and blue corresponding to the
Redland or Blueland player.

The sampling switches do not give a total fix, but only
sample the centre six lines in each direction. This gives
a detection pattern as in Fig. 3, where the white areas
denote total detection, the shaded areas partial detec-
tion, and the black areas no detection at all. The game
was designed in this way partly on the grounds of
economy and partly because it was felt that total
detection overall would not lead to such an interesting
game. Readers who would prefer total detection will
be able to adapt the circuit, but of course four sampling
switches would be required instead of two.

$9

WIPER 51b
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I _+____
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OPERATION SEASEARCH $135 SUBMARINE CHASER

Fig. 4. Wiring of the game change switch SI5
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CONSTRUCTION

Readers who built Operation Seasearch will have no
difficulty if they installed the recommended switches.
All wires are severed at the points marked “X” in the
Seasearch diagram and taken to the game-change
switch, which is a four pole changeover switch—not
three pole. Then the wiring to switches S13 and S14
(Fig. 2) is added, as well as the wiring to the second
wafers of S3 and S7. Constructors interested in this
game only will find a complete parts list in this article;
Fig. 1 and Fig. 2 form the complete circuit, game change
switch S15 may be omitted if one game only is built.

COMPONENTS . . .

Resistors
Rl 10Q (not required if Seasearch has been built)
R2 47kQ RIO 100kQ
R3 4.7kQ Ril 19kQ
R4 47kQ Ri2 190Q
RS 3-9kQ RI13 100kQ
R6 4-7kQ Ri4  19kQ
R7 580kQ RI5 220kQ
R8 100k Ri6 47kQ
R9 19kQ RI7  47kQ
All W, 4-10° carbon  RI8to R27 2-:2kQ (10 off)
Capacitors
Ct 0-002uF Cé 0-022uF
C2 0-002uF C7 O-luF
C3  4uF elect. 12V C8 8uF elect. 12V
C4  4uF elect. 12V C9 8uF elect. 12V
C5 0-05.F
Switches
For Submarine Additional to
Chaser only Operation Seasearch
St tp 2w
S2 Ip 12w
S3 Ip 12w
SS tp 2w
S6 Ip 12w
S7 Ip 12w

S9 |p make push button

S10  2p 2w push button Ip 2w
SIt  S.P.S.T. toggle

SI12  |p make push button Ip make
SI3  Ip I2w Ip 2w
SI4  Ip I2w Ip 12w
SI5 4p 2w

(SI5 is a four pole two-way switch, not three pole as
stated in Seasearch article)
All rotary wafer switches except where stated

Semiconductors
TRE, 2 OC7I (2 off)
TR3,4 OC45 (2 off)

TRS 0©OC44

TR6-9 OC7I (4 off)

D30, 31 OAS8I (2 off)
Miscellaneous

SKI Miniature jack socket

LP3 6-3V 0-06A (MES bulb, clip-on holder—not
required if Seasearch has been built)

BY| 9V battery type PP6 (not required if Seasearch
has been built)

Case components (see list in Dec. 70 issue)

Three knobs with pointers

Crystal earpiece lead and jack plug

Veroboard

6B.A. fixings and spacers
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Fig. 5. Component layout and wiring of the asdic board

S10 is a two-pole change-over type, a d.p.d.t. switch
may be used, but when playing, care must be taken to
leave it in the off position; one pole is of course used for
Operation Seasearch, and the other pole for this game.
Switches S9 and S12 are labelled ‘“‘Asdic™ and S10
labelled ‘“‘Destroy”. In the off position S10 shunts
the output from S2a to the asdic board. When
depressed, the output goes to the depth wafers, switches
S3a and S7a. If these are set at the correct depth
lamp LP3 is lit and a hit registered. The asdic board is
constructed as shown in Fig. 5 and fitted under the
chassis near the lamps.

Switches S13, S14 and SIS are inserted through the
three holes made in the side of the case described in the
previous article. Push-button S12 is inserted in the
spare hole on the top panel and SK1 can be sited in any
position convenient to both players and the asdic
board. The switches can be labelled as shown in
Fig. 2.

Submarine Chaser is designed to be built in conjunc-
tion with Operation Seasearch but where the reader
wishes to build Submarine Chaser alone it can be
constructed in a case similar to that shown in the
photographs. No map details are required for this
game, the map—which is 7 inches square—is simply
lettered to designate the co-ordinates. The case is con-
structed of aluminium and when bent to shape is pop
rivited; the case shown measures 15 x 9% x 34 inches.
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Lamps LP1, LP2 and LP3 are arranged under the map
to illuminate corresponding numbers.

DEPTH

It will be seen that no Asdic detection is used for the
destroyer player to determine depth. This is partly
off-set by grouping the depth lines in the following way.
The first position of the submarine switch (S3a) denotes
that the sub is on the surface—this line is left on its own.
The second line denotes periscope depth; the last
denotes that the sub is sitting on the bottom; these two
are also solo lines. The other nine positions are
grouped in threes by shorting links on S3a (Fig. 2),
which are optional and left to the constructor’s dis-
cretion. It is felt that if the destroyer player has to
guess the submarine depth it is asking too much for
him to choose from 12 positions.

METHOD OF PLAY

The co-ordinates of the destroyer are adjusted so
that he is at any peripheral square. Since the action is
assumed to take place in a section of open sea, map
details are totally ignored. A token is placed on the
map to correspond with the destroyer’s position. The
submarine's position is adjusted to any one of the four
central squares and at any depth he chooses. Only if
he chooses to be on the surface must a token be placed
because of course each ship can see the other. If he
chooses depth two (periscope depth) the destroyer
token remains but the submarine token is removed,
whereas if he is any deeper both tokens are removed as
neither can see the other. This simple rule of course
applies throughout the game.

The destroyer moves first—or a coin is tossed. The
destroyer moves a knight’s move of two forward and
one to the side, or one forward and two to the side.
He may “‘drop” depth charges on each square through
which he passes, he does this by pressing the “destroy”
button. The depth charges may be adjusted for depth
once each move.

The submarine moves minimum while submerged.
That is, one square in any direction and one square up
or down, Only while on the surface may he move two
squares.

For the destroyer the game is thus quite simple—the
destruction of the submarine, signalled as soon as the
lamp is lit. For the submarine, life is a little more
complicated. He can win the game either by escape
or by sinking the destroyer. He escapes when he
manages to reach the edge of the playing area, but
with this one proviso—if the opponent can correctly
guess the very first time to which edge he has gone,
the game must continue for at least another ten moves.
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TORPEDOES

The submarine can sink the destroyer by means of
torpedoes. Only one is required. He may fire
torpedoes only whilst on the surface or at periscope
depth, but may not rise and fire in the same turn. A
torpedo is fired when he is in line with the destroyer
a queen’s move of any number of squares up, down,
across, or diagonally. Here he simply claims the hit
and reveals the positions of his controls.

VARIATIONS

For a really exciting game, try using a stopwatch or
kitchen timer, allowing each player 30 seconds to
listen and move. Better still, allow the first player
one minute, but each succeeding move must be made in
less time than the one preceding. Another variation
would render it impossible for vessels to reverse
direction in succeeding moves. The destroyer would
then move in a series of loops, and the submarine
would turn a maximum of 45 degrees on each move.
The submarine might be allowed to sit on the bottom
with engines off. Disconnect the Asdic and allow the
destroyer three or four runs before giving up.

USING BOTH GAMES TOGETHER

The two games can be used together in a variety of
ways. For example, the “Blue” player might run a
convoy from Halifax to Britain, trying to avoid the
submarine wolf-pack lying in wait. If contact is
made the Red player scores one ship sunk before the
destroyer escort is alerted. Play then transfers to the
second game. If the sub escapes, play goes back to
the first, and so on, until either the remnants of the
convoy reaches Britain, or (say) five submarines are
sunk. It might also be pointed out that the third
dimension need not necessarily be depth. It might
just as well be height. For submarines, read
“bombers’ and for asdic read radar. The two games
together really have very wide scope, but perhaps
enough has been said to get readers thinking for
themselves.

Some readers might want to have their submarines
rising to the surface in order to use deck guns as well as
torpedoes, but here we are entering the very compli-
cated world of naval gunnery. For this we really need
the subject of a future article—a naval gunnery com-
puter.
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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.

I.C. POWER AMPLIFIER

We have recently received a
comprehensive pamphlet describing
four types of hybrid audio power
amplifiers. These integrated circuit
amplifiers require only the addition of
a power supply, coupling capacitor
and loudspeaker to form a high
quality audio amplifier capable of
giving 10, 20, 25 or 50 watts con-
tinuous output power, depending on
the type.

Manufactured by Sanken Electric
Co. Ltd. (Japan) and available through
Photain Controls Ltd., Randalls
Road, Leatherhead, Surrey, the
amplifiers have the following brief
specification:

Harmonic Distortion at Full Power
Level 0-8 per cent maximum.

for SI1-1010A (10W) and SH020B
(20W), 0-5 per cent maximum

for S1-1020A (25W) and S1-1050A

(50W)
Frequency range at 1W output 20Hz
to 100kHz for all types. Price
S1-1010A—£5, S1-1020B—£7, Sl-
1020A—£8, S1-1050A—£11.

The amplifiers must be driven from
a preamplifier or other source giving
approximately 1V audio output to
the amplifier. A feedback resistor is

incorporated to give a voltage gain of
about 30dB and the circuits will with-
stand an output short circuit for
more than 5 seconds.

Solderstat snap-on transit cover and
universal soldering iron stand

The modules are intended for use
in hi-fi, public address and musical
instrument applications, and should
prove excellent due to their small size
and high output power.

COMPONENT SPARES

Many readers like to carry out
their own  repairs to their
television receivers but often find
great difficulty in replacing com-
ponents.

We have been informed that the
firm of Claygate Electronics specialise
in radio and television replacement
components and as a result of recent
expansion plans are now able to
supply readers with any of their
large range of components in small
quantities.

As a result of the expansion they
are now approved stockists for:
Plessey, Hunts, ITT, Lemco, Egen

Electric, Erie, Morganite, New-
market, Multicore and Solderstat
components. For small items like

resistors and capacitors they can only
supply a minimum number of five
components. But for larger items
they are prepared to supply ‘‘one
off's™.

At the time of going to press they
were preparing to publish a catalogue
and details and further information
can be obtained from Claygate
Electronics Ltd., 2, Stoke Newington
High Street, London, N.18.

IRON ACCESSORIES

New from Solderstat (manufac-
turers of the Elremco-Wolf range of
soldering tools) are a snap on iron
transit cover and a universal iron
stand. The transit cover is for use
with the firm’s MS and HMS series of
miniature and heavy duty miniature
soldering irons.  This inexpensive
accessory is particularly useful where
soldering irons are used for servicing
and maintenance work, since it
allows the user to pack away the iron
without waiting for it to cool down;

POWER AMPLIFIER

At
ek o

Sanken i.c. amplifier from Photain
Controls (half size)

Group of television
available from Claygate Electronics

components

for this reason the transit cover has
been included in the new Solderstat
12 volt motorist pack.

Suitable for the same range of irons
as the transit cover, the universal
stand is a die cast aluminium alloy
stand that can either be fixed to a
vertical or horizontal surface. The
stand contains a bit cleaning pad, is
finished in stove enamel and retails at
around 27s (£1-35).

MULTI-PURPOSE PLIER

A useful tool for the workshop is
the Hunter 55 multi-purpose plier
that can cut, strip and crimp wires,
now being marketed by Henri

‘Picard and Frere Ltd.

A serrated edge between the
handies and the plier joint has six
notches in graduated standard sizes
to strip wires. Just between the
serrated edge and the pivot joint the
handles are sharpened to form a
cutting edge for wire trimming.

The standard corrugated plier
snout is extra long and has, close to
the joint, a pair of specially designed
shapes for crimping wires together.

The price of the Hunter 55 is 21s
(£1-05) and details of local stockists
can be obtained from Henri Picard
& Frere Ltd., 34 Furnival Street,
London, E.C.4.

Hunter 55 multi-purpose  plier
marketed by Henri Picard and Frere
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WHY are there not more women in the electronics
industry? It is undoubtedly one of the most
popular branches of engineering for women, partly
because it is a profession which can be applied in many
widely differing fields; partly because it is a relatively
new science with little tradition attached; and partly
because the Second World War introduced many
women into the vagaries of electronics. Yet only one
engineer in the U.K. out of every 500 is a woman.

Perhaps some may think that girls don’t have the
capability, but this is far from the truth. Girls in
other countries take up engineering as a career in far
greater numbers, so why not British girls. It can’t be
lack of opportunity. There is a strong need for good
engineers today, and Universities and Colleges up and
down the country, offer places to suitably qualified
girl students.

It seems that, in too many cases, girls, parents and
teachers don’t even consider electronics as a possible
career for a girl. How many girls are brought up in
such a way that, any innate interest in what is considered
as boys’ games and hobbies, is discouraged from a very
early age. At school, girls are encouraged to take
domestic science and biology rather than maths or
physics. But in spite of all this, women have shown
that they can be just as good as the men in electronics, if
given the training and the opportunity.

There are organisations that do try to further the aims
and interests of women in engineering, and especially
in the electronics field. More about this later, but
first let us look quickly at some typical examples.

ELSIE: INDUSTRIAL AUTOMATION

Elsie’s favourite subjects at school were maths and
physics. After passing her G.C.E. “O” levels she
took a post as Laboratory Assistant at a large local
electronics factory, and studied electrical engineering
on a part-time day release basis at the local technical
college.

She worked first in the Test Department where she
learned to use a wide variety of measuring and test
instruments, and went on to designing and building
special test equipment, under supervision of course.

LEEGRON

By Dr. Elizabeth Laverick

PhD., F.IL.E.E., F.Inst.P., S.M.I.E.E.E.
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Later she worked as one of a team of engineers on the
digital control system for a satellite communications
station, and as her interest in digital work increased she
started to specialise in digital data transmission sys-
tems. Later she became a Contracts Engineer,
responsible for more than one project, and discussing
customers’ problems, finding the solutions, and evolving
detailed system specifications.

Now she has moved into industrial automation
where she is Head of the Data Transmission Group,
responsible for the profitability of all contracts within
her Group and for the day-to-day supervision of
17 design and commissioning engineers.

ANNE: MICROWAVE ENGINEERING

Anne graduated in physics but now works as a
microwave engineer in an industrial research labora-
tory. Although her physics course covered the funda-
mentals, Anne was very unfamiliar with the practical
aspects of microwave engineering.

However, she soon gained experience of using micro-
wave instruments and applying microwave measuring
techniques, and after a year or so was given 4 small
project of her own, to develop a microwave Colo-
meter for measuring microwave power. She has been
given increasing responsibility involving the direction of
junior engineers, the planning and costing of her work
and liaison with the customer.




Looking at the spectrum of a microwave solid state oscilla-
tor (Elliott Bros. (London) Ltd)

PAT: PROGRAMMING

Another application of electronics very much to the
fore nowadays is associated with computers, the design
of computers and the use of computers in the business
world, i.e. the scientific world, solving problems and in
automation.

Pat joined an electronics firm at the age of 18 when
they offered to sponsor her for a four year sandwich
course in Applied Physics at City University. She
worked for one year before her course started, and then
spent alternate six month periods at College and at the
firm, gaining practical experience in laboratory appli-
cations.

On graduating she decided to go in for programming,
and she joined a project team in the Computing
Research lLaboratory, investigating the feasibility of
computer aided design, in particular, the automatic
production of a printed circuit master from a logic
diagram.

SUSAN: COMPUTER AIDED DESIGN

Susan, too, works in computing. Unlike Pat she
went for a full-time degree at Cambridge where she
qualified as a physicist. Equipped with a degree, she
moved into the computing industry. She became a
project leader on computer aided design.

Women can also be found in production and in sales
associated with electronics, the latter area involving
much travel and liaison with customers.

Setting up a problem on an analogue computer

THE WOMEN'’S ENGINEERING SOCIETY

In the light of the success which these women have
made as electronic engineers, what can be done to
encourage more girls to take this up as a career?

The Women’s Engineering Society (which celebrated
its fiftieth anniversary last year) does a considerable
amount of voluntary work in this direction. The
Society is a group of women with a common interest
in a profession which is still generally considered to be a
male preserve, and with a desire to help other girls and
women who would like to be engaged in engineering,
including electronics.

The coverage of the membership of the Society is
large including every branch of professional engineer-
ing and the allied fields of metallurgy, physics,
chemistry, mathematics and even personnel work. It
covers also the fields of technical and scientific teaching,
of technical writing and information services, and of
engineering factory inspection.

The two most important aims of the Society are

(1) To promote the study and practice of engineering
among women, and

(ii) To enable technical women to meet and corres-
pond and to facilitate the exchange of ideas
respecting the interests, training and employ-
ment of technical women and the publication and
communication of information on such subjects.

It has been responsibie for launching in 1923 the
Women's Electrical Association to ‘‘interest the non-
technical woman in electrical development”. The
name was soon changed to the “Electrical Association
for Women”, and as the E.A.W. it has grown exceed-
ingly, now having several thousands of members
throughout the country.

UNIVERSITY SCHOLARSHIPS

This Society, the Caroline Haslett Memorial Trust,
is a charitable body whose aims are to provide scholar-
ships, travelling exhibitions and other educational
opportunities for women who are seeking or already
pursuing careers in the electrical industry or in other
related fields requiring qualifications in science, engi-
neering or domestic science. Among other things the
trust awards university scholarships to girls in science,
engineering and mathematics.

The Society maintains a list of engineering companies
willing to train and employ women. A booklet on the
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training of women for engineering under the title
“Training and Opportunities for Women in Engineer-
ing”, is available from the Society’s offlces.

CAREERS ADVISORY COMMITTEE

The Society is actively engaged in careers work
taking part in conferences and exhibitions, contributing
to careers conventions, giving talks at schools, answer-
ing careers enquiries, and giving advice and informa-
tion on request to parents, careers teachers, Youth
Employment Offlcers, and anyone who requires some
guidance.

As a result of increasing government and public
interest in women engineers, the Society has set up a
Careers Advisory Committee as a Working Party to
co-ordinate the Society’s interests and activities in the
fields of education, training and careers advice.

CAREER AND MARRIAGE

Why, you may ask, should girls train for a career
when they will almost certainly marry, and have a
family? Well, there are several reasons. Quite apart
from the fact that all young people, irrespective of sex,
should be encouraged to develop their capabilities to
the full, it is worth knowing that already more than
one third of the jobs in this country are held by women.
Statistics show that the average young lady of the 1970s
will have finished having her family by the time she is
thirty, leaving another thirty years in which to fulfil
herself in other directions. It is also worth remember-
ing that many semi-skilled jobs are being taken over
slowly but surely by automation.

All of the four girls described in this article married
early in their careers, and have managed to find time
for hobbies, home and husband (not necessarily in
that order!) as well as their careers.

It is quite surprising how many women have entered
electronic engineering through a maths or physics
degree, or have graduated or otherwise qualified
through alternative training schemes.

Electronics as a career can be hard work but the
rewards are good in all senses. There are equal oppor-
tunities in the majority of firms today—ane equal pay—
so if you have a daughter who wants to help you when
you're building that latest circuit, don’t discourage her
—you may have a budding electronics engineer in the
family after all.

The following organisations may be approached for
further information appropriate to this article:

The Women's Engineering Society, and The Elec-
trical Association for Women, 25 Foubert’s Place,
London, W.1.

Central Office of
London, S.E.I.

Council of Engineering Institutions, 2 Little Smith
Street, London, S.W.I.

The Careers Centre, 42 Conduit Street, London,
W. I

Information, Hercules Road,

Women's Employment Federation, 25! Brompton
Road, London, S.W.3.

Student Advisory Centre, 44 Albion Street, London,
w.2.
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Radio Controlled Lunar Vehicle

THE Luna-17 automatic station soft landed on the moon
in the area of the Sea of Rains on November 17.
Installed on board was a self-propelled moon vehicle
Lunokhod-1. This vehicle has made short excursions over
the moon’s surface under direct radio control from the
Russian earth station, where a crew of six technicians
“drive” the vehicle and monitor the data transmitted from
the many scientific devices carried aboard.

A programme of scientific studies and tests is being
carried out by this automatic station, including investiga-
tion of cosmic rays, panoramic survey of the terrain,
analysis of the chemical and physical properties of the
lunar surface soil and rock, and the measurement of
different parameters inside the vehicle.

In December, following a 2-week hibernation during the
lunar night, Lunokhod-1 resumed exploration activities upon
command from earth control.

100 Years of Telecommunications in the Gity

SIR Peter Studd, in entering his year as Lord Mayor of the
City of London, has chosen Communications as a
theme for his year of office. This is an appropriate choice,
since 1970 marked the centenary of the Post Office
responsibility for telecommunications. In 1870, the
Post Office took over the inland telegraph system. Nine
years later the first telephone exchange in Britain was
opened in the City of London. There were 13 names in
the first telephone directory.

Video Recording

VIDEQ recording is a fast moving business at the present
time and we are constantly receiving news of new
products, processes and business agreements. In our
December issue we published an FElectronorama feature
on this subject and since then we have received news of a
portable recorder from Akai—the VT100—and two new
licence agreements made by the E.V.R. Partnership.

The V100 recorder is said to be the first fully portable
record/playback video recorder and it uses } inch tape.
The Rank Organisation are marketing the complete Akai
system consisting of the VT100 recorder, a camera with
4 : 1 zoom lens, clip on 3 inch monitor and batteries. The
complete system costs £568 and a } inch tape giving 20
minutes recording time costs £4. The VTI100 is intended
for non-domestic use and is shown below.

The E.V.R. Partnership have recently announced two
licence agreements, one with Mitsubishi Electric of Japan
for the manufacture and distribution of EVR teleplayers
internationally (with the present exception of the USA and
Canada), and a similar agreement with Hitachi Ltd. of
Tokyo. The agreement with Hitachi was concluded

first and preceded the Mitsubishi agreement by less than
one week.

These new agreements with giants in the powerful
Japanese electronics industry add immensely to the inter-
national strength of the EVR organisation. In Great Britain,
Rank Bush Murphy has announced that it will bring its
new colour teleplayer into full production early in 1971.
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BOOK
REVIEWS

THE MUSIC LOVER’S ALL-IN-ONE
GRAMOPHONE BOOK

By Vivian Capel

Published by Focal Press Ltd.

196 pages, 7in x 4}in. Price I5s (75p)

ITH a title brief like this the author has had to
bend over backwards to compound an em-
bracing ‘all’ in one slim volume. Whether he succeeds
depends on the degree of technical sophistication of
the music lover; certainly for the man who is a pro-
spective equipment purchaser and who wishes to be
led painlessly through the edge of the hi-fi jungle, this
is a good buy.

From an opening chapter on the price versus quality
aspect of reproducing equipment, the author goes on
to examine sound and what constitutes music.

The translation of sound to disc, or the recording
process is dealt with briefly with a succeeding chapter
on simple stereo technicalities.

A comprehensive chapter on pickups and gramo-
phone mechanics is simple and instructive, as is
the chapter on amplifiers which also clarifies the bogey
of specifications.

Loudspeakers and enclosures have a chapter to
themselves and the advantages of earphones are
discussed.

The remaining half of the book covers choice of
equipment, improvements to existing equipment,
practical hints on iring, record selection and equip-
ment maintenance.

Apart from a chapter describing the instrument
members of the orchestra, which seemed rather mis-
placed in the context, 1 found this book both interesting
and instructive.

G.G.

RADIO AND AUDIO SERVICING HANDBOOK
By Gordon J. King
Published by Newnes-Butterworths
283 pages 10in x 6lin. Price 60s (£3.00)

HE second edition of this established work contains

most of the original material published in the 1965
and 1967 editions, but includes up-dated information
relevant to recent design techniques. These include
field effect transistors, integrated circuits, stereo
broadcasting and reception, stereo amplifiers, tuner
amplifiers, compact music systems, cassette recorders.

A great deal of general information and advice is
given in a straightforward manner. Some sections on
valve equipment have been retained because of the
large quantity still in everyday domestic use.

Although transistor equipment is usually very
reliable, there are occasions when an understanding of
principles goes a long way to avoid accidental damage
during servicing, the most likely cases being during
the insertion of semiconductors and testing. Several
examples of different types of circuit are given to
explain these principles and assist with fault location.

M.A.C.
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TUNERS AND AMPLIFIERS

By John Earl

Published by Fountain Press Ltd.

184 pages 8)in x 5}in. Price 42s (£2.10)

His is the first of a new series in the Fountain *How

to Choose and Use™ range of books. The author of
this one uses his extensive background in the testing and
description of commercial hi fi equipment to bring home
to the hi fi enthusiast recent trends in equipment
design in a very,readable manner.

Technical descriptions are given in very plain language,
so that the reader can attempt to unravel the many
expressions appropriate to the subject.

Circuit design has progressed quite considerably
during the past five years or so. In fact, much of the
criticism levelled at transistor tuners and amplifiers in
the past can be answered in the newest designs to be
made available. Examples are the improved perfor-
mance and reliability from the use of integrated circuits,
varicap diodes for tuning, field effect transistors for
front end amplification, inter-station muting, ceramic
“crystal” i.f. resonators, overload protection circuits.

The merits of these and alternative designs are
described in some detail. For those readers who have
some background in audio and radio techniques, this
book will help to up-date the image of quality sound
reproduction, where it may have previously become

.prejudiced by old well-established valve equipment.

M.A.C.

DICTIONARY OF TELECOMMUNICATIONS
By R. A. Bones

Published by Newnes-Butterworths
200 pages. 7}in x 5in. Price 45s (£2.25)

s stated in the title, this dictionary is concerned

basically with telecommunications and only
relates to associated electronic fields such as radio
broadcasting and television where these fields overlap.
However, taking into account the specified field of the
book, one gets the impression that there can be very
few terms not listed or adequately described by Mr
Bones. In his preface he states that he gives the most
recent terminology and that at the time of going to
press the dictionary was as up to date as possible,
and this is evident from the text.

Terms consisting of two or more words are
adequately cross referenced and the descriptions given
are concise if a little basic in some cases. No lengthy
descriptions on operation of components or instru-
ments are given, simply a description of the item and
its function. A comprehensive and useful book for
students and engineers alike. M.K.

RADIO AND TELEVISION YEAR BOOK 1970/7t
Edited by Eric lckinger
Published by IPC Electrical-Electronic Year
Books Ltd.
226 pages 87in x 5}in. Price 20s (£1.00)
ELEVISION has been included in the title of this, the
third edition, colour and monochrome receivers
being listed. Special attention is given to the ‘‘unit
audio” type of system up to about £150. An intro-
ductory article on this subject is given at the beginning
of the book. These and other equipments are listed
with specifications and prices on the same lines as in the
Hi Fi Year Book, and include radio and television
receivers, tape recorders and record players,

139




IN this, the second and final article, the construction of
the various sub-assemblies, setting up and final
calibration of the locator will be dealt with.

TRANSMITTER CIRCUIT PANEL

The layout and underside connections of the trans-
mitter panel is shown in Fig. 9. Here a 4-lin by 1-7in
Veroboard is bolted to a 3in by 1-8in sheet of 16 s.w.g.
aluminium, which acts as a heat sink for TR7, and a
mount for the transformer TH.

The complete transmitter panel assembly is boited
to the baseplate of the aluminium box by means of
screws and stand-off spacers; this method of mounting
also applies to the receiver circuit panels.

“qrun

Driil holes to accept mounting screws for T1, and
TR7. The two holes, where the circuit board bolts to
the heat sink, should be reinforced with a solder tag
soldered to the copper strip.

TRANSFORMER ASSEMBLY

To prepare transformer T, first remove the bobbin
from inside the pot core by undoing the four clamp
screws, taking care not to drop or otherwise damage the
ferrite pot. Wind on by hand two layers (15 turns)
of 20 s.w.g. enamelled copper wire for L2, and secure
with a layer of plastics insulating tape. Slip red and
blue sleeving onto the L2 leads, as shown in Fig. 10a.
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Fig. 9. Component layout and underside connections for transmitter panel
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L3 consists of four layers of the same wire (30 turns)
similarly secured with tape, and with mauve and green
sleeving on the leads.

Bolt the assembled transformer to the heat sink, and
mount TR7 complete with mica insulating washer,
spacers, and collector solder tag.

When components have been assembled on the
Veroboard, scrape the enamel off the ends of T1 leads,
tin them, and insert in appropriate holes in the circuit
board, then bolt the board to the heat sink and complete
all wiring.

PRELIMINARY TRANSMITTER TESTS

Connect a small 3 ohm loudspeaker to the green wire
from the transmitter circuit panel and the mauve wire
from T1. Place a non-polarised capacitor of about
4, F in parallel with the loudspecaker.

Rotate VR1 and VR2 to the mid-track position, then
join red and blue wires to a 12V battery. If the
transmitter is working correctly, regular, loud clicks
should come from the loudspeaker.

To check transmitter output, measure the peak to
peak amplitude of the output at the loudspeaker with an
oscilloscope, and convert the result to r.m.s.

If an oscilloscope is not available, temporarily short
the collector and emitter of TR4. Connect an a.c.
voltmeter across the speaker, and re-connect the battery
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View of the sonic locator
interior showing the tuned
amplifier panel and the
decoder, the latter in the
foreground. The trans-
mitter panel is screened
by the metal partition and
so prevents circuit inter-
action. This can be seen
more clearly in Fig. I3

leads briefly. 1If all is well, an output in the region
of 10-15V r.m.s. will be obtained.

Bearing in mind that the circuit is intended for pulsed
operation, do not leave the battery connected for more
than a few seconds while TR4 is shorted, otherwise
the loudspeaker and output transistor could overheat.

FINISH OF L3 FINISH OF L6

FINISH OF L2 FINISH OF L7

START OF L2 S’T/ART OF L7

START OF L6
¥

T1 BOBBIN T3 BOBBIN
(@ (6)
Fig. 10. (a) Coloured sleeves applied to T! leads for identi-

fication; (b) sleeves applied to T3
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TUNED AMPLIFIER CIRCUIT PANEL

Drill mounting holes in the 6:9in by 1-6in amplifier
Veroboard panel, according to Fig. 11.

An easy method of winding transtormer T3 bobbin
is as follows. A mandrel to take the bobbin is made by
cutting a short length of dowel and inserting a twist drill
tightly in its centre. If the dowel is a sloppy fit in the
bobbin hole, it can be built up with Selotape.

With the mandrel twist drill gripped in the chuck of a
hand-drill, which is mounted horizontally in a vice,
L6 and L7 turns can be wound on quickly.

The fine 40 s.w.g. enamelled wire used for the T3
windings needs to be terminated by soldering on leads

VR5and Cl1, and orange and blue wires to the screened
cable of a 50 kilohm output impedance moving coil
microphone. Note that the cable outer screen should
connect to the blue wire.

Modifications to the microphone will be described
later in the article.

Green and grey wires are left disconnected during the
following tests. First, place a milliammeter in series
with the red wire and the positive terminal of a 12V
battery, then touch the remaining blue wire to the nega-
tive battery terminal. When assured that the amplifier
current consumption is around 4mA, the milliammeter
can be removed.
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Fig. Il. Component layout and underside connections for tuned amplifier panel

of thin, multi-stranded (7/40) plastics covered wire;
the joints ithus made should be insulated with small
pieces of plastics tape.

Starting with a mauve lead, wind on as evenly as
possible 500 turns of 40 s.w.g. wire for L7. Finish off
with a yellow lead, and secure the winding with tape.

L6 starts with a blue lead and consists of 100 turns
of 40 s.w.g. wire wound in the same direction as L7, and
is then terminated with a red lead. Bobbin details for
T3 are given in Fig. 10b.

After gluing the completed transformer to the
Veroboard, proceed with the assembly of the other
components,

PRELIMINARY TUNED AMPLIFIER TESTS
For the purposes of the following tests, the tuned
amplifier circuit panel can be laid on a table top with
the associated controls grouped around it.
Referring to Fig. 13, solder black and mauve circuit
panel wires to TC1 and C12; blue and brown wires to
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USING THE TELEVISION SET

Position the microphone close to a 405 line television
set, first making sure that the amplifier panel is some
distance away to prevent stray inductive pick up from
the TV line transformer.

Clip an a.c. voltmeter onto the white amplifier output
lead and to battery negative, and re-couple the red lead
to battery positive. With VRS at half-track the a.c.
voltmeter should read zero.

If there is a steady meter reading this will be caused
by tuned amplifier instability. To minimise unwanted
stray feedback, rearrange the meter leads and micro-
phone cable, and slightly reduce the VRS setting.

Now switch on the TV set and, with the volume
control at minimum, obtain a steady picture. A
10-125kHz sound signal, picked up from. the line
transformer by the microphone, should now cause .the
a.c. voltmeter to read somewhere in the region of 1-4V.
Tune the amplifier by adjustment of TC1 for a peak in
output voltage.

Practical Efectronics  February 1971
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LOW COST ELECTRONIC & SCIENTIFIC EQUIPMENT &

COMPONENTS

MOTORS

PORTABLE WHEATSTONE BRIDGE
ifieation. Type: Moving Coil Galvauno-

SHADED POLE MOTORS 120V 50Hz
Precision made as used in record decks and
tape recorders. Suitable many other
applications. 10/- each. P. & P. 5/

HYSTERESIS REVERSIBLE MOTOR

Incorporating two coila. Each coll when
energised will produce opposite rotation of
outputnbnu 120V 60Hz. 1/10 r.p.m. 30/-
each. P. & P. 5/

LOW TORQUE HYSTERESIS
MOTOR MA23

Tdeal for imstrumeunt
chartdrives. Extreme-
ly quiet, useful in
areas where ambient
noise levels are low.
High starting torque
enables relative high inertia loads to Le
driven up to 6ozfin.  Available in the
following speeds and ranges: 240V 50Hz,
14 r.pans, 1 ropmy, & ropaan., & orpa,

1/10 r.pan., /12 rpm., 1/20 r.pan.,
1/45 r.p.m., 1/60 p m., 1/360 r.p.m.,
28/-each. P. &

HYSTERESIS CLUTCH MOTOR
With integral clutch allow-
ing the motor to drop out
of engagement with the
fy gear train, thereby facilitat-
\g ing easy resetting when
used jn timers or in con-
junction with a light spring. 6 oz torque at

meter. Rangea: 1. 0-05 to §5 ohms.
2. 05 to 50 ohmis. 3. 5 to 500 ohms,
4. 50 to 5,000 ohmis. 5. 500 to 50,000 ohma.
8cales: Switched. Slidewire: 05 to 50.
Galvanoneter Scale:  10-0-10. Cage:
Moulded plastic. Internal Source: 4V
Dry battery. Dimensions: 200 -~ 110
6omm. Weight: 0-9kg. List price 2825,
Our price £9.18.8.

AVOMETERS
These well-known portable test instru-
ments have been overhauled and are
offered complete with leads, erocodile
clips and prods,

Model D .. .. 214, 0.0
Model 40, 44A

484 . £16. 0.0
Model 7 .. .. 217, 0.0
Model 7X £19.10.0
Model 8 .
Model 8X ..
Model HR

Model 48A complete with \olt.xge mulh-
plier for 480V and 3600V, Current shunte
for 1204 and 480A. A.C. Current trans-
former for 20A and 60A. In special
wooden box. 47A and 48A are Admiralty
patterns of the modet 40. 219.10.0,

P & P15/

RESET TIMERS — ACRO TIMER BY
HAYDON

Synchronous motor driven timer providing
manual adjusted delay. Delay time is set
on graduated dial. Press button closes
contact and drives motor which drives an
arn untilit actuates the load switch. The
cam then returns to initial poa‘wion for
repeat action. Virious ranges available.

‘;’42‘; lHEOH;,r ;l;,‘-‘ ;4:-;:1- ) tlrr.p.l;:l-. 230V 50Hz Lol contacts 154 230V. 25.0.0.
.p.am., p.m., .p.m., 15 r.p.m.
120V 50Hz, 1/12 rp.am.. 1/10 ,,Ifm“ POWER SUPPLIES. V.G. CONDITION
i rpom., 512 rpan., 4/I1 r.p.m., 2 § ALL TESTED
r.p.an. 120V 60Hz,
¢ rpa, 1 rpm. Stabil'd.
24V 50Hz H20r.pa., Quiput Outpul Input r ke Price
~]l' ;%’m'l 25/~ each. I"olts Current Volts  Unreg'd.
g . 5/-.
D.C. MOTORS 4-16 TA Max 240 Stabilised Coutant  £30
At at HY
Similar to above type § 3. p g
MD 83 agv i | 1Y R &0 £25
rpang /60 rop.m., B ag.37y 3 ¢ 9
Vepn. | 12v ijeg | 298 Cefls 8D o N £30
r.p.m, 24V 115 8 15y 5A 240 Advinee  £20
r.p.m. 30V 1712 v.p.m. | A djustable - :
30/-. P &P 5/ 12V ia 240 Farnell  £15
SYNCHRONOUS el ‘.’00_\' 160ma 240 Roband  £12-10-0
MOTORS 20N 300ma 240 BPL. 21400
200/260V 90Hz. New {12V 4A 110 ) iBM 218-0-0
condition, ex-equip- § 12V 20A 110 — 5-0-0
ment. 8.7 1 r.p.h.and § 12V 124 . o £22-0-0
1 r.pan. Self starting, § 5V XY . i £12-10-0
complete with gearing § 8V TH.A B ’ B £223-0-0
shaft }in dia., lin o0V B4 b o) £18-0-0
long. 30/-. P. & P.J§48V A . a0 p £19-10-0
5/-. 6V BEY 240 Stabilised Ex 245
m :‘1:’ 10A Adjustable  computer
23 204 24 v " 5
MOTOR 190-350 250mA 240 Stabilised  Airmee  £18-10-0
NEW 200-250v, ff 5:3V-0-6:3V 4 705
ot ow. W | 24v 3A 0 Unreculuted Advanee  £18-10
nous induction motor. v _, N D622
92 reva. per hour. O/P 48 LA 240 Advance £15
haft im Ik ) DC122
shaft. iin dia iin B )
long. Clockwise rota- § 48V 44 240 A;)h::\ncc £18-10
-tion. Three-hole
o o O e 30vor  00mA 210 Ntabilied  Solartron £49-10
2in PCD. - oy
din 5o o). Price 15/ 03V T at 5. \}\C
-3V CT at 10A f-
WIDE RANGE
OF SOLARTRON 8R8152 TWIN Regulated DC Supply. High
PRECISION Stability 0-29 for 109 I/P change. LOW SOURCE 1MPED-
ANCE. LOW RIPPLE 10mV. OUTPUT 0-500V Vuriable in
MULTI-TURN g‘mnges 0-170, 160-340, 330-500V at 0-150mA.
‘hen unite are used in series 0-1000V +ve or —ve or in
POTYENTIOMETERS § 1. 1111610-500V at 3001, AC O/P. 6-3V at 5 a1nps.
IN STOCK Our price £85 overhaulerl in V(i condition.

MINIATURE UNISELECTORS
o

3 bank, 12 way, 250 or 1400
ohm, 24V models available.
Type 3200A. Supplied
complete with plug-in base.
8jze 3in x 1In ¥ 2| A very
neat precision component.
Price £56.5.0, P. & P. 5/-.

TACHOMETERS
Portable hand  precision
instruments by Smiths.

Incorporating 4 mechanically
selected ranges of 500, 1,000
5,000 and 30,000 r.p.m.
‘Within 22} accuracy, supphed
with accessories and carrying
case. A neat and compact

GOOD QUALITY
INSTRUMENTS TAKEN
IN PART EXCHANGE
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instrument. Bargain  at
9.100. P. & P. 5/-.

BRAND NEW 4 Digit Counter

with electrical reset

High quality counter aperating from 12V
D.C. 120 mA at 10 impulse/sec W 1" H 21"
L 4" PRICE £5.5.0. P. & P. FREE

LAMPS

250V, 15W, MBC. Panel lamps. Ideal
making up displays, etc. Length 2}in
13in dia. Special offer, 10 for 81. P. & P
5/-.

4 DIGIT NON-RESETTABLE COUNTER

Totaliging 10
per  secoml.
3}in 13in 1iin,
24V d.c., 300 ohm. Price
5 for 25/-. P.& P.5/-.

impulses
Length

[} DIGIT ELECTRI(AL IMPULSE
COUNT

New T)pc EM 101 24V Resettable #8.
New P.O. Type 5 digit 330 Ohmms  £3.11
110V D.C. 4400 Ohms coil £2.19,
Packing and postage {rec

VEEDER ROOT 6 DIGIT COUNTER

Sulmbk for coulmng all kinds of pro-

ion runs, hine operation.
Mecbamcall) driven. Reset type KA 1337,
manual knob. Ex-equipt. but new con-
dition. Npecial price 25/- plus 5/-P. & P.

3 DIGIT RESETTABLE COUNTER
Totalising 48V d.c. at 48m.A; 10 impulees/
Bec. Length 4in = lin Tin. Price
£3.15.0, P. & P.5/-.

6 DIGIT RESETTABLE COUNTER
Totalising 240V 50Hz. Viewing window
2in fin. FEx-equipment. Price 55/-,
P. & P. 5/

6 DIGIT TOTALISING NON-RESETTABLE
COUNTER

Mechanical operation. Cbromium fiuish.
Length 1iin  in iin with viewing
window }in fein. Excequipment. Price
9/8. P. & P.2J6.

BERKELEY DECIMAL COUNTING
UNIT 0-9

Direct reading oetal
base plug in unit elec-
tronic counter. The

number counts received
is indicated by one of
ten neon lamps behind
acetate panel. The unit
counts from 0-Y the
tenth pulse resetting to
zero and simultaneously
generating an o/p signal.
Circuits can be con-
nected in cascaide. Power supply 6:3\ d.c.
Cut on/Cut off 15V Price 70/-p. & p. free.

MINIATURE DIGITAL DISPLAY

Operates on i rear
‘Q projection 6-3V.

pilot lamp. Charac-
ter size ;* high. 0-9
Jigits with degree
aymbol, ie. (4°).
Dimensions 17 wide,
31" deep, 147 high.
List price 6 gna. Our
pnce 49/8. P. &P
3f-.
17 churacters
4 characters

55/-
28.10.0

EAC DIGIVISOR Mk. 1l DIGITAL
READ-OUT DISPLAY

Uses a sensitive 1mov mg
coil inovement to p
digits 0- 9 on to i

aystem. Hinage he|gh0, 5
L’\mp 6-3V. ity %\
250 miero-amp. Dimen- §&
gions L. 42", W, .
H, 1i".  Pricc £3.10.

P. & P. /-

SOLENOIDS

High quality solidly constructed soienocida.
Actuated by 42V 4503 coil. Overall length
3" x 1" square with :\ i' travel of the §°
dia. shaft. 8/6, P. . 3i-.
24V. 70 ohm. Arm \ture "

movement.
Lug type fitting, L. 1!” HE g2 o)

Pricc 4/6. P. & I’. 2/6.

SLIDER SWITCHES
250V 1A D.P.X.T. Flush mounting Nize
L1I"W 15 for £1.5.0. p. & p. frec.

MINIATURE MOVING COIL

RELAY SIS
Ry Sangamo Weston,
suitable for D.C. circuit.
A bigh sensitivity relay
more gensitive than the

electromagnetic type.
Single Coil Resistance
410 micro amps. 31602
List price £4.19. Qur price 20/-. P. & P. 3/-
NUMICATORS
Fig. size 16,
™ Colil cathode gas filled in

line 0-9 digital display
tuber. Long life expect-
'] aney. Minimum strikiog
) voltage 180V, Hide reading
Type XN 7, XN 23 and
XN 3 amber. Price 18/8
each. P. & I’

MEMORY CORE STORES

42 82 2K bit
ferrite core store
complete with 84
0OA10loaddiodes.
Ideal for building
computer store
or holding in-
formatlon in
binary form. Price 58/-.

[
Handbook available on how to wse core

LI SRS

atores. 7/§.

MEMORY PLANES

Ferrite core memory plines with wired
Ferrite cores. Used for building vour
own computer or w8 an intcreating
exhibit in the demonstration of a com-
puter. Mounted on  plastic material,
lmme 5 B in. Consisting of matrices
40223 4 cores each ane imlividually
addressable and divided into 2 halves
with independent sense aml inhibit
wires. 26/10/0. P. & P.3/-.

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER—BRAND NEW

High grade full wave
bridge clrcult gives
llnear  control  of
ligbt brightness. Ideal
for controlling room
lighting and a.c./d.c.

commutator motors
fitted to portable
electric hand drlila. Fits standard 2in
condult box. 240V, 50Hz, 400W. Price
59/6, P. & P.2/6.
RAPID HEAT SOURCE . . .

B ‘,,H

- / |

frown Lramd new  Infra Red Tubular

Quartz Lamps, ldeally suited as heat
source for Drying Ovens, Fgg Hatching,

Incubators, ete. 240V, 1,440V, 20,000
Angstroms.  Length ) 2in Zin  dia.
Price 18/-. 1. & I". 5/

STOCK CLEARANCE

All 1tens are offered in **As ja conditlon’”

Osclilloscope Solartron D.300 10. 0.0
" Furzehlll 0/100 0.0
" Furzehlll 0/110
. Alrmec 249
Airmec 723

L.C. R Bridge Wayn Kerr Bl"l
L.C.R. Bridge B.P.L. VB202

01-837 7781

1971

ELECTRONIC BROKERS LTD.
(Dept. PE), 49.53 PANCRAS RD

Open Mon.~Fri,

LONDON NWI
TELEX 267307

415. 0.0

Crystal Calibrator Marconi TF
72

3A
Multinieter
Weston E722 .
Satety Obmmeter E\ershed an-l
Vignoles
Bridge Osciiiator Alnnec 703 ..
L.F. Oscillator Dawes G 420 ..

ACIDC Bnnlnmo
.10.0

. 0.0
45. 00
#7.10.0

906 p.m.
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HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR FASY CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Usee
14 tranasistors including Silicon Transistors in the first
five stages on each channel resulting in even lower noise
level with improved sensitlvity. Integrated pre-anmip
with Bass, Treble and two Velume Controls. Suitable for
use with Ceramlc or Crystal cartridges. Output stage
for any speakers from & to 15 ohms. Compact design,
all parts supplied inciuding drllled metal work, high
quality ready drilled printed circuit board, attractive
front pane), knobs, wire, eolder, nuts, bolts—no extras
10 buy. Simple step by step instructlons enable any
constructor to build an amplifier to be proud of. Brief
specificatlon: Power output 14W r.m.s. per channel into
5 ohma. Frequency response --3dB 12-30,000Hz.
Sensitivity better than80mVinto 1M Q. Fullpower band-
width 3 3dB 12-15,000Hz, nuhoostapprox to = 12dB.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with niost
anmthe Tygan-Vynair front. fize 161in high
<10}in widex@in deep. Fitted with EM.I.
Cemmlc Magnet 13in<8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available-3, 8 or 15 ohm impedance.

Our Price £8.8.0 c.c.. 10

Also available in 8 ohm with EMI 13in x 8in bass
speaker with parasitic tweeter, 26,10,0, Carr. 10/-.

LOUDSPEAKER BARGAINS

8in 4 ohm 10/, P. & P, 1/6. 5in 3 ohni 16/-,P. & P. 3/-.
7 x 4in 3ohm $1/-, P & P.4/-. 10 x 68in 3 or 15 ohm 3§/,
P. & P. £/-. E.M.1. 8 x 65in 3 obhm with high flux magnet
88/-, P. & P. 4/-. E.M.1. 13} ~ 8in 3 obhm with high
flux ceramic magnet 42/, (16 ohm 45/-), P. & P. 6/-.
E.M.I. 18 8in, 8 or 15 ohm with two inbullt tweeters
and erossover network 4 gus, P. & P. 6/-,
BRAND WEW. I12in 13w H/D Speakers, 3 or 15 ohm,
Current productlon by weli-known British maker. Now
with Hlflux ceramlc ferrobar magnet assembly £5,10.0,
P.& P.7/6. Gultar models: 25w $6,10,0, 35w £8.10.0,
E.M.1 3jin HEAVY DUTY TWEETERS, Powerful
ceramic magnet. Avallable In 8, 8 or 15 ohm 18/8 each.
P. & P. 2/6.

“RA” TWIN CONE LOUDSPEAKER
10 watts peak bandling. 8 or 15 ohm, 87/8, P. & P. 6/-.
35 OHM SPEAKERS, 3in 14/-, P. & P. 2/6.

Treble cut approx. to —16dB. Negative feedb ck 18dB
over main amp. Power requirements 35V at 1-0 amp.
wide 87 deep - 2" high.

ge construction manual and parts list

Fully detailed 7-
free with kit or sens! 3/6 plus large K. A.F.

PRICES 9

AMPLIFIER KIT, £10.100. P. & P. 3/-,
POWER PACK KIT, 23. 00. P. & P 5/-.
CABINET, 43. 00. P. & P.5/-.

tPost Free if all units purchased at same time). Full after
sales mervice. Also available ready built and tested,
220.10.0. Post Free.

Note: The above amplifier is suilable for feeding two
wono sources into inpuls (e.g. mike, radio, twin record
decks, elc.) and will then provide miring and fading
Sacilities for medium powcered Hi-F use, ele.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs, Wired and fitted with standard stereo iin jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. PRICE 59/-. P. & P. 3/-.

GERERAL PURPOSE HIGH ST. ITY TRAN-
SISTOR PRE;AMPLIFIER. For PXU. Tape, Mike,
Guitar, etc$ and auitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 18Hz-25KHz.
Gain 26dB. Solid encapsulation size 1% x 1} x }in.
Brand new — complete with instructions. Price
17/8. P. & P, 2/G.

FANTASTIC ‘POLY PLANAR'’ WAFER-TYPE, WIDE
B 0-DYNAMIC SPEAKER

Bize only 113" ~ 14{} " :: 1, * deep. Weight only 19 ozs.
Can replace cone apeakers in any application and is
particularly useful for (hose with limlted space, Extremely
rugged and shock 0 ture —20°F
to +175°F. Power handllng 10 wntu rme (20 watts
peak). Impedance 8 ohm only. Response 40 Hz—20 KHz,
Can be mounted on ceilings, walls, doors, under tables,
ete. and used with or without baffle. 8end 8.A.E. for full
details. Only 85,150 each. P. & P. 5/-.

MAGNAVOX DESK TYPE MOVING COIL MICROPHONE.
Medium impedance. Brand New — Special Price 42/-,
P. &P 2/

SINGLE HEADPHONE. With aluminium headband.
Approx. 200 ohm, §/-, P. & P. 1/6.

ORYSTAL MIKES, High imp. for desk or hand use.
High senaitivity, 18/8. P & P.1/6.

HIGH IMPEDANCE CRYSTAL STICE MIKES, OUR
PRICE 81/-. P. & P.1/6.

HIGH IMPEDANCE DYNAMIC STICK MIKES. High
sensitivity. 39/6, P. & P.2/6.

SPECIAL OFFER! PLESSEY TYPE £0 TWIN TUNING
@AXKQ. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow niotlon. Bultable for nominal 470 kel
I.F. Bizeapprox.2x1vxI}in. Only 8/8. P. & P. 2/6.

HONEYWELL MICROSWTITCHES 8/P. C/0. Push-button
actlon. Rating 250v. AC at 15 amps. Size approx.
I}°x 3" x )" 5/ each. P, & P. 1/ (6 or more post free),

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mono t/o stylus and cartridge
for LP/78. ONLY 20/-, P. & P. 1/6.

QUALITY RECORD PLAYER AMPLIFIER MK 11
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Basa, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker, 8ize 7in. w. > 3d, % 6 h. Ready built and tested.
PRICE 75/-. P. & P, 6/-. ALBO AVAILABLE mounted
on board with output transformer and speaker ready to
fit into cabinet beiow, PRICE 97/8. P. & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 14} % 12in., clearance 2in. below,
8}1n. above, Will take above amplifier and any B.8.R. or
GARRARD changer or Single Playcr (except AT60 and
8P25). Size 18 <13~ 8in. PRICE 79/6. P. & P. 9/6.

DE LUXE STEREO AMPLIFIER

mains

duty
isolated
nains trans-
former with
full  wave
rectification
giving ade-
quate sniwothing
with negligible hum,
Valve fine up:—2x
ECL86 Triode Pentodes.
1.~ EZ80 aa full wave rectifier. Two dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate “'balance’’ control fitted
at the rear of the chassis. Input sensitlvity is approxi-
mately 300m/v for fuil peak output of 4 watts per channel
(8 wattu mono), inw 3 ohm speakers. Full negative
dh in a 1 circuit, allows high
volume levels to be used with negligible distortion.
8upplied completc with knobs, chassis size 11In. w X 4in. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price £28.188. P. & P. 8/-,

4-SPEED RECORD PLAYER BARGAINS
Mains models, All brand pew in _maker's packing.
LATEST BSR. C109/A21 4-SPEED AUTOCHAKGER.
‘With latest mono compatlble cartridge £6,19,8, Carr. 6/6,
With stereo cartridge £7.19.8. Carr. 6/6.
SUITABLE PLIKTH UNIT FOR ABOVE with rigid plastic

cover, 45,150 complete. P. & P, §/6.
LATEST GARRARD

ODELS, All types available 1026,
Latest Prices!

rrard Models 1025, 2025,

2000, 3000, 3500, etc. With rigid transparent plastic

cover, Speclal design enables abov(- modelu tobe uud
with cover in iti A’

and 8P25. OUR PRICE Mls 0 complete P. &P, 8/6

LATEST ACO8 GP81/18C Mono Compatible Cartridge with
;Iﬂol sty{’us for LP/EP/78 Universal mounting bracket.
=, . & P, 1/6.
ACOS HI-G Blngle sided mono cartridge for LP & EP.
ONLY 10/-. Post Free..
SONOTONE 9TAEC COMPATIBLE STEREO CARTRIDGE
T/0 styins, Dlamond Btereo LP and Sapphire 78, ONLY
£2.10.0. P. & P. 2/-.
Also available fitted with twin Diamond T/O stylus for
8tereo LP. ONLY £3. P. & P. 2/-.
LATEST RONETTE T/O Btereo Compatible Cartridge for
EP/LP/8tereo/78. 32/6. P. & P.2/-,
TEST RONETTE T/0 Mono Compnubla Cartridge for
EP/LPI7B mono Or sterco records on mMono cquipment,
30/-, P.&P. 2/,

HIGH GAIN 4 TWBIBTOR O
PRINTED CIRCUIT [
MPLIFIER

Type TAL
Peak out-
put In exceas
of 11 watts.
All stan-
dard British
components,
Built on
printed circuit pnnel size 6 x 3in.

Generous size Driver and Output Transformers. Output
tram(ormer tapped for 3 ohin and 15 ohm speakers.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELB84s in push-pull.
Super reproduction
of both musle and
speech, with negli-
gible hum, Beparate
inputs for mike and
gram allow records

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 sectlon Lacquered
Brass. Extends from 6" to approx. 2217, Maximum
diameter }°. B/- each. P. & P.1/-.

BRAXD NEW MULTI-RATIO MAINS TRANSFORMERS.
Glving 13 aiternatives. Primary: 0 210-240V, Secon-
dary comblnations: 0+5-10-15-20-28-30-35-40-60V half
wave at 1 amp or 10-0-10, 20.0-20, 30-0-30V. at 2 ampa

n

full wave 8ize 3inL v 3!10W % 3inD. Price 8§/-,
P. & P. §/-.
ml TRANSPORMER,. For transistor power suppliea:

Pri. 200/240V. Sec. 9-0-9 at 500mA. 14/-, P. & P. 2/6-
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 17/8, P. & P. 2/6-
Pri. 200{240V. Bec. 10-0-10 at 2 amp. 87/8, P. & P. 3/6.
Tapped Primary 200-220-240V. Sec. 21-5V at 500maA.
18/6. P. & P.2/6.

BATTERY CHARGER TRANSFORMERS. 200/240V.
input. Nominal output for & or 12V. batteries 3 ampe.
8ize approx. 3 < 2} *: ¢}in. Brand New. Price 2l/-,
P. & P. 5/-.

and

to follow each other. g
Fully shrouded section wound output transformer to
match 3-15() speaker and 2 independent volume coLrols,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL£4s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction booklet 2/8 (Free with
parts). All partssold separately, ONLY £7.19.8, P. & P. 8/6.
Also avatlable ready built and tested complete with std.
input sockets, £8.19.8, P. & P. 8/6

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 15/-; V15/10p, 10/-; OC71 B/-; OC76 6/~;
AF117 3/8; 2G339 (NPN) 8/-.

Set of Mullard 6 transistors OC44, 2—0C45, AC128D,
matched pair AC128 25/-: ORP12 Cadmium Sulphide
Cell 10/8.  All post free.

(GET114 or 81 Mnllard AC 128D and matched
pa.lr of AC128 o/p). 9 volt operation. Everything uupplled
wire, battery clips, solder, etc. mprehensive easy to
follow Instructions and circuit diagram 8/0 (Free with
Kit). All parts sold separately. ECIA] PB CE 49/0.
P. & P. 3/-. Also ready built and tested, 55/~. P. 3/

3-VALVE AUDIO
MPLIFIER HA34 MK II

Designed for Hi-F!| reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge inetal
chaasis, aize 7}in w. x 4in. d. x
43in. b. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double womnd maina
transformer and output trans-
— former matchéd for 3 ohm
speaker, Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negalive feedback line. Qutput 4} watts. Front
panel can he de'.ached and leads extended for remote
1 lete with knobs, vaives, e'.c D

wlred and mud for only £24,150.P. & P. 6/-.

HSL “FOUR" AMPL KIT, Similar in appearance to
HA34 above but employs entirely different and advanced
clrcultry, Complete set of parts, etc. 79/8, P. & P. 8/-.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated malns transformer, rectifier and ECL82 trlode

VERY POWERFUL COMPACT MOTOR
Yor 12v. D.C. operation, Off load consumption approx.
100m A, Totally enclosed. Quiet in operation with high
starting torque. Overall eize approx. 1}"L x 1}" dia.
Free shaft i ° dia, ¥ 3"L. Ideal for Model Makers, ete.

de vaive as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls. Chassis size only 7in, wide ¥ 3in.deep x
6in. high overall. AC mains 200/240V. S8upplled absolutely
Brand New, completely wired and tested with good
quality output traneformer. FEW ONLY.

HIGH GRADE COPPER LAMINATE BOARDS ONLY 7/6 each P. & P. 1/-. QOUR ROCK BOTTOM 55/_ P.&P,

8x6x %in. FIVEfor10/-. P. & P. 2/-. 3 or more post free (A few 6+, versions also available). BARGAIN PRICE ! 8/~

Open 9-5.30 Monday HARVERSON SURPLU S CO. LTD. (Please write clearly)
to Saturday PLEASE NOTE: P. & P, CHAROES

Early closing Wed. 1 p.m.
A fewo minules from South Wimbledon
Tube Siation

170 HIGH ST., MERTON, LONDON, S.W.I9 Tet. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

QUO’I'ID APPLY TO U.K. ONLY.
P, & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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As a double check, to make sure that there is no
spurious oscillation from the unscreened tuned ampli-
fier, and that the amplifier is really responding to the
signal, alter the timebase frequency by adjustment of the
TV line hold control, whereupon the whistle note will
change and the amplifier output voltage should drop.

The tuned amplifier is now ready for final assembly
and the flexible, coloured leads can be unsoldered from
the potentiometers and trimmer capacitor. Avoid
altering the TCI setting.

orange

Make up the chassis and mark all panels for later
identification, not forgetting the screen partition, then
dismantle it completely.

Take the box baseplate and mark and drill mounting
holes for the three circuit panels. Ensure that there
will be sufficient clearance between the decoder panel
and the crystal insert X2.

Fix the tuned amplifier and decoder circuit panels to
the baseplate, with lockwashers under the mounting
nuts, but leave the transmitter panel unmounted for the
time being.
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Fig. 12. Component layout and underboard wiring for decader panel

DECODER CIRCUIT PANEL
The decoder panel layout appears in Fig. 12, and
construction of this unit is quite straightforward.
Holes are drilled to accept mounting screws, and
existing holes are enlarged to take VR8 and T4 tabs.
The finished decoder can only be tested after final
assembly.

FINAL ASSEMBLY

Details of the internal arrangement of the chassis
housing, the circuit panels and other components are
given in Fig. (3.

Practical Electronics Febroary 1971

Drill the front panel according to Fig. 14; if desired,
an identically drilled plastics laminate faceplate can be
glued to the front panel to enhance the finished appear-
ance. Mount VR3, VRS, and VR6, also the meter,
on the front panel. Glue a small square of loudspeaker
grille material to the inside of the crystal insert front
panel aperture, then glue X2 to the grille.

SCREEN PARTITION

Drilling details will not be given for thc screen
partition as the size of components used for T2, C5, C6,
and C9 may vary.
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Fig. 13. Internal arrangement of plate mounted components and panel boards on chassis

It is obviously a simple matter to find the best
position for components on the partition when circuit
panels and partition are in place on the baseplate;
then the partition can be removed for drilling.

With the prototype, T2 was taken from inside a
moving coil stick microphone (see Fig. 16), and was
then enclosed in an old I.F. transformer can.

To obtain maximum transmitter output, C5 must be
adjusted in value to suit individual loudspeaker
resonances. A single 2uF capacitor can be mounted
in the C5 position on the partition, and can be padded
later by wiring another capacitor in parallel, as depicted
2 A Holes 3/;;diu in Flg 13. . .
18 Hole Y dia Mount the front panel, partition, transmitter circuit
1C Hole 113 dia panel, and right-hand box side with sockets on the
1D Hole 2¥4dia baseplate, then proceed with all interconnecting wiring.

The remaining box side panels and top plate are left off
until after the unit has been tested and calibrated.

Fig. 14. Drilling details for front control panel
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UMITV SERVICE PRICES&LARGESI STOCKS

NKT263

AR -4 " 4
W i

2N709 IN3707 INI42  10/9

ASZ221
AUYIO
B2M
B3M

BAI0O2  9/-

BCI07/8/9
NPN Planar transistors
BCI107 & 9

25 2/5 100 - 2/2
BC108 25(2/3 1002/

2N4871 6/9

Motorola unijunction
pi 5/9 100 4/9

2N3055  I5/-

I'1S watt silicon power
transistor
25 4 13/- 100 4 14/-

2N3819

Texas FET
25 - 6/- 100 4 5/3

7/-

IN2926  2-

NPN Planar transistors

25 1/8 100 1,6

OA9| speciaL orfer
Muljard Diode
9d. 100 7d.

BFYS5! 3,9 NKTI27
BFYS52 4/6 NKTI28
BFYS53 NKTI29
BFY90 NKTI35
B5X19 NKTI37
BS X20

BSX2I

BSX76

BSY27

BSY29

BSY9S 32

BSY9SA 211

CRI-051C 8
CRI-401CI0/
DIITI 1Y
GETi6 12/6
T 6

NKTI26 NKT262

TOSHIBA

20 WATT IC
AMPLIFIER £4.9.6
NOW EX-STOCK

DATA /-

SPECIAL
HEATSINK 9/-

BF195

Muliard
Lock-fic

25 | 2/- 100 1/9

CHEAP
LOGIC !!

{Fairchild-USA)

J-fd 12-24 25-99 100+
ulL 900 Buffer

8/- 7/~ 6/6 5/6
uL9I4DuaI2inpu(Gate
8/~ 7/- 6/6 5/6
ul 923 J-K Flip Flop
10/6 10/~ 9/6 9/
Data  and  circuits
article, 5.page, at 2/6.
Article 30 Suggested
Circuits  for Micro-
logic™, at 3/-.

TOS to Dl conversion
spreaders adaptors at
t/6 each.

2/6

4/8 NKT12429
NKT264 4/ 1
NKT265 5/6
NKT270 6/- /
NKT271 2/10 NKT13429
NKT272 2/10 3/
NKT273  3/8 NKT16229
NKT274 2/10

NKT275 3/4 NKT20329
NKT276 3/6

NKT279A 1/6 NKT20339
NKT281 5/- 6/4 SIM
NKT301 NKT35219 g54M
NKEog 15/9 sT2
NKT30 -
NKT304 1.'32;
NKT351 TIS34
NKT352 TI544
NKT361

NKT362
NKT40!
NKT402
NKT403
NKT404
NKT405
NKT406 9/1
NKT42028/11
NKT451 9/11
NKT452 9/6
NKT453  6/6
NKT603F 4/8

NKTi3329

V205
~ V405A

KT703 8/-
NKT713 3/10
NKT717 5/10
NKT734 4/11
NKT736 6/2
NKT773  3/7
NKT774  6/—
NKTO0I3 6/6
NKTI0419

- 3/1
NKTI10519
NKTI10339

40250
40309
— 40310

NKT10439

- 5/8
NKT12329
3 8/5

SILICON RECTIFIERS

| Amp Miniature Moulded Junc-
tion Rectifiers.

P.l.V.1-24 25 4100 + 500 +

IN4001 50
IN4002 100

IN4007 33 2/9

In the event of any IN4000 series
going temporarily out of stock we
reserve the right to send higher
voltage types at no extra charge.
1000+ and over prices on appli-
cacton.

ZENER DIODES

400mW 10", GLASS CASE.
TEXAS Mfr.

152036 36 volt
152039 39 vole
152043 4-3 vole
152047 4-7 volt
152056 5-6 volt
152062 6-2 volt
152068 68 volt
152075 7°5 v
PRICES:

152082 8-2 volt
152100 10 voic
152110 11 vole
152120 12 volt
1S2160 16 volt
152180 !B volt
152270 27 volt
152300 30 volc
l 24 3/6  25-99 1/9
100+ 2/3

3
6/8 RASS508AF

TIP3IA
TIP32A 14/10

ZTXS10

0C205 9/ 40316
0C206

15/-
15/-
19/6
10/-
8/-
8/-
9/-
3/9

15/
19/
33/6
9/
9/8
8/-
17/6
1/9
12/4

20/

ZTX107
ZTX108
ZTX109

2N708

Operate at 40kc/s.

CA3005 23/6

CA3018 16/9

N7
INTIIA
/3 IN743
2NT44
INSI I
INS 14
2N9I18
2N929
2N930
IN113])
INI132
2N 1302

2N3708
2N3709
IN3710
2N3711
2N3819
IN3820
2N3826
2N3866
2N 4037
2N4058
2N405%
2N4060
2N4061
2N 4062
2N 4284
2N 4287

INI43  13/3
3NIS2  17/3
AALI9 2/
AAYIi
AAY30
AAZI2
AAZI3
BAIIO
BAILI
BAII12
BAIIS
BAI30
BAY3|
BAY38
BY 100
BY 127

2N 4288 BYXI0 /
BYX36/150

BYX36/300
2/10

BYX36/600
3/9

2N4289
21N4290
IN4291
2N4292
2IN4871

BYY2l 28/
BYY23 126/3
BYY25 31/9
BYYi42 3/9
BYZ 10 8/

N2369  3/4 33
2N2369A 3/11
IN2613 7/6
2N2614 4]
2N2646 10/
21N2904 8/10
IN2904A 9/9
2N2905 12/11
2N290SA15/1 2
2N2906 8/10
2N2906A

2N2923
2N2924
2N2925
2N3053
2N 3054
2N3055 §5/-
2N3391A 6/~
2N3393  5/- 2
2N3394  4/9
5/6
5/6
776
21/9

1
155 25733
3/2 3N128
2/8 INI40

2N3706 2/3 3NI14]

ULTRASONIC TRANSDUCERS

Can be used for remote contro! sys(ems
ithout  ca

or ele:(ronlt
links. Type (404
trans-ducers can
transmit an.
receive.
FREE: With each
pair our complete
transmitcer  and

receiver _circuit.
PRI

£5.18.0 Pair
(Sold only in pairs)

INTEGRATED CIRCUITS

Some R.C.A. Linear Types

CA3020 CA30288B 11/-
CA3035 124/6
CA3036
CA3039

CA304!
CA3042

CA3043 27/6

CA3026 20/-
CA3028A 14/9 CA3051 26/9

Application Notes for each individual 2/6d. per copy.

TADI00O
3INB4

GE I1C | Ware Amplifier

GE IC 2 Watt Amplifier

GE IC 5 Watt Amplifier

GE IC Zero Voltage Switch
Plessey 3 Watt Amplifier

Plessey Linear

Mullard Linear

Mullard General Purpose Amplifier
Record Playback Amplifier .
MOS LF Amplifier

Mullard IC Receiver .

GE Silicon Controlled Switch .

Data Sheees 1/- (SL403A 2/6. IC{0 data not sold separately).

Prices quoted are current at time of going to press E & OE, and may be subject to variation without
notice—Items listed not in current production will be withdrawn when stocks advertised are sold.

Semiconductors offered carry full Manufacturers guarantee where applicable.

Data sheets will be

supplied on request |/— per copy. Price breaks apply at 25+ & 100+. Please contact Sales Dept. for

Terms of Business:

Trade:

Address your Order lo

LS.T. ELECTRONIC COMPOKENTS LTD.

Price & Avilability, Retail Mail orders—cash with order only please.
Nett Monthly Account on receipt of sausfacwry references. Despatch: Goods quoted ex stock are
normally despatched within one working day by first class post. Export orders and enquiries par-
ticularly welcome. Cables LESTROCO BRENTWOOD Post & Packing allow /- per order inland,
4/- Europe, 12/~ Commonwealth,

7 COPTFOLD ROAD
BRENTWOOD, ESSEX

Practical Electronics  February 1971 147



VALVE MAIL ORDER CO.

: BLACKWOOD HALL,
WELLFIELD RD., S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE

All orders post free!

1N21 /6 | AC127 5/- | BF173 6= | GJ4M 7/6 | 0C43 8-
1N23 /0 | AC128 5/- | BFI81 716 | GJaM 5/- | 0C44 316
1N85 17/6 | AC187 6/- | BF184  3/- | GJTM 706 | OC44M  3/6
1N253  10/0 | AC188 6/~ | BF185 oC 3)-

18256 10/0 | ACY17 6/- | BF194 3/6

. . . . 1N645 5/0 | ACYI8  5/- | BF195 316

IN725A  4/- | ACY19  5/- | BF196 12/~

1N914 1/6 | ACY20 4/6 | BF197 12/~

1N4007  4/6 | ACY21 4/6 | BFS61 18-

18021 4/- | ACY22  3/6 | BF898 10/-

™ 18113 3/- | ACY27 5/- | BFX12 2/6

18130 of6 | ACY28  3/6 | BFX13 4=

18131 2/6 | ACY39  1if- | BFX29 5/-

18202 4/6 | ACY40 3/- | BFX30 8/-

2G240 39/6 | ACY41 5/- | BFX35 8/-

20301 3/6 | ACY44 7/6 | BFX63 5/-

2G302 4/6 | AD140 10/~ | BFX84 5/~

0 2G:306 6/- | AD149  10/- | BFX83 8/~

Whether you are a newcomer to radio and elec- 26eL 45| ADISL  7/a | BEXSS i
. . » . k2 D= a <

tronics, or are engaged in the lndustry and wish 2G414 6/- | AF106 6/ | BFX88 5/~ | NKT218 8/6 | 0C79 416

. q A 2G417 4/6 | AF114 6/6 | BFY10 20/- | NKT222  4/- | OC81 3

to prepare for a recognized examination, ICS JN21s Bl6| AF1l5 6/~ | BEYIl 23/~ | NKT224 416 | gcRip  4/-

2N247 5/0 | AF116 6/6 | BFY17 5/- | NKT251  4/9 | ocB1M 4=

can further your technical knowledge and aN250  10/- | AF117  5/- | BFY18  3/- | NKT271 5/- | OCSIDM 3/6
provide the specialized training so essential | it i |ARe ' SR | NKDi 3 oca ar
to success. ICS have helped thousands of | %8 38| AR i |brym Ve |NkTans - 0am” 3
ambitious men to move up into higher paid JNIGA 20| AFLG 36 | BEVIL 41 | NKTars 3 |ocns i

a H 2N709 12/8 | AF139 6/- | BFY53 3/6 | NKT301  6/- | gcl2e  10/-
jobs—they can help you too! th) not fill in el Aem g g;%é: 1222 SEmos 1| S0 10

2N98 I AF179 9/6 A - | oc13 5=
the coupon below and find out how? aNoer A0S AFIZe o6 | BEYSD 10| Nkraos 1208 | oonse e
2N1091 6/6 | AF181 8/6 | BSX60  18/6 | NKTE78 6/~ | OC141 12/6
2N1131 6/- | AF186 8/- | B8X76 3/- | NKT713  3/- | 0C169 4f-

Many diploma and examination courses available, 381132 6/- | aFylo  22/6 | BSY2S 3/ | NKTT73  5/= ocCi70 3/

i . ) 2N1302  4/-| aAFz11  12/6 | BSY27 4/- | NKT777  7/6 | oC171 6/~

or: 2N1303  4/6 | AFZ12  15/- | BSY51  10/- | O78B 7/6 | 0c200 716

/nC/Udlng expert CoaChlng for 2N1304  5/- | ASY26 3;- BSY95A 3’- QA3 3/~ | 0C201 9/6

2N130 g;- A8Y2T  6/6 g;s_\lfggl 3/- 3227 ;;“ oczoz  12/6

A q y > - | A8v28 /- 2 - | 0c203 7/6

® C. & G. Telecommunication Techns’. Certs. sor 3| Asvae g;_ S0 1355 oAT0 35' =

: e 2N130 - | asy3s  5/- 1 -|oce0s 1276

® C. & G. Electronic Servicing e sl | Jevio o6 | BTv7e/ loam  z-ioGs gl

® R.T.E.B. Radio/T.V. Servicing Certificate She s & s, e 0419 2/- | ociee -

A R . AN1526 718 | ABY55 4/ 400R  35/- | 0AS8l - | 0Cc470 6/-

® Radio Amateurs’ Examination 3N1909 13/ | A8Ye? 5;_ BY100 3/ | OA85 2/6 | oCP71  19/6

® Radio O tors' Cert 22147 15/- | seyss 66 | BY126 %- oass 3)5- ORP1Z  10/-

adio erators erts. 2N2148  12/- | A8Z21 8/6 Y1 - | 0A 2/- | ORP6O 8/~

p A . 2N2160 12/6 | Agzo3 15;_ BY182  13/- | 0A91 1/6 | ORPBL  B/6

® General Certificate of Education, etc. 2N9218 6/ | AUSI0  19/6 | BY213 /- | OA95 1/6 | 819T 6/-

N ilable, Colour T.V. Servicing axzaisle | Fauors a0 B ZIORENE L 10207 B, Bl [ acae s

ow availaple olour 1.V. 2N2287  20/6 | BCL07 2/6 - | oA 2/- | SFT308 /6

ination Student hed until successful | 2Nioia 3- | RS g |Zumly w-loamn B wmm o
QN2369A  4/- 713 5/- ;

Examination Students coached u aaa A powe  gis | BYAIS Bi- ) OATL 7| SRIST

2N2646  10/6 | 5y g/6 | BYZ16  12/6 | 0AZ201 10/- ) 8X631 4/-
2N2712 5/- - | BYZ88C3V3 0AZ202  B/6 | 8X635 6/-
BC116 8/ :

5N E - 0AZ203  B[6 | 8) 30-
NEW SELF-BUILD RADIO COURSES | i if|mouss omic, 37| 0AZ0% &% oxan 3~

2N2848  8/6 | pojo) 4- | CR81/05 5/~ 0AZ205 8/6 | 8X642 7/6

A d 2N2004 6/- 19 — | CR81/40  9/6 | OAZ206 8/6 | 8X644 a6

Learn as you build. You can learn both the dtheory‘ a.n Wiohia 05 | Boi2 1;;6 S 00| AT g;g sXei o
i istor circuits, and servicin 2N2906  6/- 3 X 2(6 | OAZ208 V15/30P 10/
practice of valve and tran5|st<; cllrcu " . 'sto% et T8 perae 137 | ppooe 3-| oAz ois o i
i ildi -valve receiver, transi 2N2924 3/- | OAZ210  6/6 | V60/201  7/8

work while building your owr.1 TG ' 2N2935  3/6 Bew? 3/6 | 0AZ211  6/6 | V6O[201P 7/6
portable, and high-grade test instruments, all under expert 2N2926  2/6 | pO149 8/- | 0AZ222  8/- | XALOl  2/-
. . 2N 3054 10/- | BC157 716 | 0AZ223 8- | XA102 3/6

tuition. Transistor Portable available as separate course. aN3055 15/~ | BCLs® 8/6 | 0AZ224  7/6 | XALSL  3/-

oN3702  2/6 | BC160

3702 1/- | 0AZ241  4/6 | XA152 3/-
2N3705  3/- | BC189

6/6 | 0azos2 46 | XAL6L  5/-

T T AY 4/6 | BCY31 5~ | OAz21s  4/6 | XAL62 5/~
3/~ | BCY32 1= 1 0az236 4/6 | XB101  8/6
j;g BCY33 % OAZ20  T/6 | XBOX  2-
for full details of ICS courses in Radio, T.V. and Electronics 28| Boyas i |ocier  Tle | XBins 20
1;;; BCY39 edfocie 76 | XBLL 4G
—— o o sAm e EE MR D DU R IS SRS WSS GRS m— : CY 4 2 ] D 9 ZR24 1
r hp dcs 3 |eemie 0 SR B m
0 4/~ = 2 - | zs2 316
INTERNATIONAL O8I BEVR o |GEsm - |ooss Mo |ZTa ok
| | 8/6 | BCZ10 %-i S %—) oczs 7;6 gy ;;-
276 | BCZ11 & 0oc26 3f- u dfj=
| Ere  CORRESPONDENCE SCHOOLS | T |mpm | cETem s oci ez
2/6 p b 2 - 2 2 5 o
| Dept. 151, Intertext House, Stewarts Rd., London, S.W.8 | B e Ve | ochs 1o | FTXB0 oo
. 2 5 3~ | GEX45/1 1/6 | OC3 12/6 | ZTX508  4/-
l Piease send me the ICS prospectus—free and without I BB £ GEXoIL 31 | oon 3;_ 71X 331 6;-
I obligation. | 3/- | BF167 5- | GI3M 31- | ocs2 6/-
(state Subject or Exam.),
| i SEMI-CONDUCTOR SET FOR
NAME ... . .. ... .. ... AGE P. E. GEMINI AMPLIFIER £i2-19-0
I (Block Capitals Please) I
ADDRESS
| [ |~ SEND S.AE. FOR LIST OF 3,000 TYPES
| | VALVES, TUBES AND TRANSISTORS
1

27 Open daily to callers: Mon-Sat 9a.m.-5.30 p.m.
losed Sat. I. .m.-2. .m.
INTERNATIONAL CORRESPONDENCE SCHOOLS i I T A S e
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REDUCE SIZE OF SPEAKER CONE
BY TRIMMING WITH A RAZOR BLADE

CUT AND REMOVE
SPEAKER FRAME

(@)

PAINT CONE WITH
‘BANANA OIL

Fig. 15.
radiator; (c) the radiator mounted in a car headlight

TRANSMITTER LOUDSPEAKER

If there is a choice of small 3 ohm loudspeakers,
select one that gives the loudest output when coupled
to the sonic transmitter.

With a sharp razor blade or modelling knife, cut
away the outer section of the loudspeaker cone (see
Fig. 15a) taking care not to sever the pigtail leads
leading to the voice coil. The remaining part of the
cone, Fig. 15b, should be close to 3.3cm diameter—
the wavelength of 10kHz sound—and is stiffened by
applying two or three coats of modelmaker’s banana
oil.

The loudspeaker metal frame should also be cut away
with tin snips or a hacksaw, but make sure that iron
filings are not collected by the loudspeaker magnet.

A suitable mount for the high frequency loudspeaker
is a car headlamp as shown in Fig. 15c. The headlamp
reflector will not make a significant contribution to the
loudspeaker directional characteristic but side and back
radiation will be reduced if the headlamp interior
is filled with acoustic wadding or felt.

Protection against small flying stones is afforded by
nylon gauze across the front of the reflector, attached
to the headlamp rim.

RECEIVER MICROPHONE

Fig. 16 shows how a conventional dynamic micro-
phone can be converted for use with the Obstacle
Locator. After completely dismantling the micro-
phone, the rear of the ‘“stick™ is cut away. The
microphone transformer is removed for use as T2.

Holes to take three screw eyes are drilled 120 degrees
apart around the microphone casing, and a hole is also
drilled to take the microphone cable.

Epoxy resin glue can be employed to retain the screw
eyes, as well as the aluminium disc which is inserted to
block off the opening in the end of the casing.

When re-assembling the microphone after soldering
the screened cable to the insert terminals, fill the inside
of the casing with plastic foam material.

HEADLAMP MOUNTING

The microphone is suspended at the focus of a para-
bolic headlamp reflector by rubber bands; facing in-
wards towards the back of the reflector as shown in
Fig. 17. Other forms of mounting were tried, but
the rubber band method gave better noise rejection.
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FINISHED APPEARANCE OF HiGH FREQUENCY SPEAKER

(6)

(a) Cutting and preparing a small loudspeaker; (b) views of the finished 10kHz

HIGH FREQUENCY SPEAKER MOUNTED
INSIDE HEADLIGHT REFLECTOR

Remove microphone
transformer and

Fill with acoustic ? use forT2

wadding

Cut away remaining
microphong stick

~Epoxy resin glue screw eyes
in position

Screened microphane cable

Epoxy resin giue aluminium

disc in end of case

Fig. 16. Converting a dynamic stick microphone for use as
a receiver

Rubber Bands suppﬁrl

icrophone central
Reflector holefilled T oeflector
with fibreglass

Rubber Gasket

Headlamp cavity
filled with acoustic
wadding

Screw eyes
secured with
£poxy resin

“Microphone

Nylon Gauze

Microphone Lead

Micraphone
lead oot Fig. 17. Modified microphone

secured in position on a headlamp
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Before preparing the headlamp, measure the distance
from the bulb filament to the back of the reflector, to
find the focal point. Fill the hole in the back of the
reflector with a fibreglass compound, and sandpaper
when dry to conform with the reflector contour.

Position the microphone diaphragm at the focal point
of the reflector and mark the location of holes for the
reflector screw eyes, opposite those on the microphone
casing, and in the same vertical plane.

Fix the screw eyes to the reflector and drill a hole to
take the microphone cable, then attach the microphone
to the reflector with rubber bands.

As with the loudspeaker, nylon gauze covers the
opening in the headlamp to protect the microphone.
Finally, fill the inside of the headlamp with acoustic
wadding.

It is difficult to fully waterproof both headlamps .,

without reducing efficiency. therefore, when the
Obstacle Locator is not being used the headlamps
should be covered with thick polythene bags.

SETTING UP

As a preliminary to setting up the Obstacle Locator,
adjust VRI, VR2, and VRS to a mid-track setting;
VR3 to minimum resistance; VR4 and VR7 to maxi-
mum resistance; and rotate VR6 fully anti-clockwise.

Leaving loudspeaker and microphone plugs dis-
connected from SKI1 and SK2, couple the power
supply to SK3, making sure that the aluminium chassis
is earthed either to the positive or negative supply
rail, and switch on.

Set VRS to give a full scale meter reading.

In the absence of a signal (VR6 fully anti-clockwise)
full scale deflection of the meter needle indicates battery
condition.

With VRS and VR6 rotated fully clockwise, an almost
continuous note should be heard from the crystal insert
X2 and the meter reading will drop to almost zero.
Back off VRS to just beyond the point where the note
ceases and the meter again reads tull scale.

CALIBRATION

Find an open area of ground with a fairly flat surface,
uncluttered by large stones and other objects.  Position
loudspeaker and microphone headlamps side by side,
about 18in off the ground, and facing some large
reflective object at exactly 20 feet distance.

Rotate VR6 fully anticlockwise, but do not alter
any other settings. Connect up the loudspeaker cable
to SK1, microphone cable to SK2, and power supply
to SK3, and switch on.

Advance VR6 slowly until a regular bleep note is

heard from X2, and the meter reading drops to some-

where near 20.

Calibrate by means of VR for an exact meter reading
of 20.

No difficulty should be experienced in obtaining a
response at 20 feet, even with the transmitter off tune.
If an echo is not received, try connecting a pair of high
impedance headphones across the track of VRS, to the
tuned amplifier output. A regular click from the
transmitter output will be clearly audible.

Now adjust tuning control VR2 and listen for
additional echo clicks at a particular setting of VR2. If
necessary, also trim TC1, VR7, and VRS for a response.

SENSITIVITY ADJUSTMENT

The purpose of the next test is to establish optimum
sensitivity. An oscilloscope can be coupled to the
tuned amplifier output to display echo waveforms and
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noise levels, but failing this, the following procedure
should be adopted.

Set up loudspeaker and microphone 50 feet away
from a large wall, in an area free from other echo
producing objects.

Switch on, then, with VR6 set fully clockwise, rotate
VR7 until a response is obtained. The meter should
now read 50 and the mark-space ratio of the bleep
from X2 will be equal.

Back off VR6 to the point where the signal ceases.
Now adjust VR2, VR7, and VRS for maximum
response at the lowest possible setting of VR6. Also
try placing various capacitors in parallel with C5 to
bring up the transmitter sonic output.

It will be found that, when the loudspeaker and
microphone are close to the ground, back-scatter echoes
will be received, if the surface is at all rough, when VR3
is turned anti-clockwise. The range of back-scatter
control presented by VR3 is fixed later by suitable
adjustment of VR4,

Finally, see if a strong signal can be received from a
large wall or a building at 95 feet distance; in this case
the note from X2 will be of such short duration that
it sounds like a click.

USING THE LOCATOR

In uncluttered conditions, where the equipment is
working over a smooth area of water or tarmac, and the
best possible response to small objects at near distances
is desired, set VR4 to mid-track and advance VR3
until a suitable response is achieved.

Where there are numerous small objects in front of
the loudspeaker transducer, VR3 should be left at
minimum resistance.

The only control likely to need adjustment under
operating conditions is VR6. In difficult, built-up
areas for example, VR6 will be set low, to avoid spurious
echoes, but in more open situations a high setting of
VR6 will give long range working.

When visibility is constantly changing, the equipment
can be left ready on stand-by with VR6 rotated fully
anticlockwise.

If the Sonic Obstacle Locator is to be used at sea,
adequate precautions must be taken to thoroughly
moisture proof all aluminium parts against corrosion,
including the interior of the microphone unit; this can
be done with a varnish. *
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NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, S.W.1, ¥.W.2, 8.W.3,
ces. 4 section 24in.
retractable chrome plated telescoplc aerial for Short Waves for maximwn performance.
Tape record socket,
Selectlvity switch. Bwitched earplece socket complete with earpiece for private listening. 8 tran-
< 4in speaker. Air spaced ganged tuning condenser.

and Trawler Band. Built-n ferrite rod- aerial for Medium’ and Long W

Push-pull output using 600Mw type transistors. ocket for car aerial.
mistors plus 3 diodes. Fanious make 7
awitch volume control. Wave change s\utch and tuning control.
shade with gold blocking. 8ize 9 < 7 < 4In approx.
make the Roamer Eight a pleasure to build.
with parts).

P. & P.

Total building costs £ 6 = 1 9 = 7/6

TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

Attractive case in rich chestnut
Easy to follow instructiona and diagranis
Parts price list and easy build plans §/- (FREE

Overseas

On/oft

roamer seven
mk IV

7 IFULLY TUNABLE WAVE-
BANDS—M.W.1 Mw.2, LW,
8.W.1, S.W.2, 8.W.3 and Trawler
Band. Extra Medium w aveband
provides easier tuning of Radio
Luxembourg, etc. Built in ferrite
rod aerial for Medium and Long
Waves. Retractable 4 section 24in
chrome plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Powerful push-pull cutput.
and two liodes including Micro-Alloy R.F. Transistors. Famous make
7 4in P.M. speaker. Alr spaced ganged tuning condenser.
witve | change switches and tuning control.
7 4in approx.
pleasure to build. Parta price list and easy build plang 3/~ (FREE with parts).

7 transistory

Total building costs

£5-1 9- P'76/‘6':'

Overseas P. & P, 17/-

Personal Earpiece with switched socket
for private listening, 5/- extra.

\'olume/on/nﬁ control,
Attractive case with carrying handle. Hize
Easy to follow instructions and diagrams make the Roamer 7 a

transeight

SIX WAVEBAND
PORTABLE WITH
3in, SPEAKER

Attractive case in black with
red griile and black knobs aml
dial with spun brass
inserts. Bize 9 @ 5} 2in.
approx. Tunable on Medium and Long
Waves, 3 Short Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic actial for Short Waves.
8 improved tipe transistors plus 3 dinxles. Push-pull output. Battery economiser
switch for extended battery life. Ample power to:rive a larger speaker. Parts
price list and easy huild plans 3/~ (FREE with partu).

Total building costs

89/ P&P

Overseas P. & P. 13/-

Earplece with switched socket for private
listening 5/- extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive black and gold case. Size 5! 1}

31in.  Tunable over both Medlum and Long Waves
w\;th extended M.W. band for easier tuning of Total bu"dinq costs

Luxembourg, etc. 7 stages— 5 transistors and 2 P.& P
diodes, supersensitive ferrite rod aerial, fine tone P '
moving coll speaker. Easy build plans and parts 3/6

price list 1/6 (FREE with parts). Overseas P. & P 10/_

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive case with reul speaker grille. Size 6}
4%in < 1}in. 7 stages—3 tranalstors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control,
fine torie moving coll speaker. Easy build plana and
parts price list 1/8 (FREE with parts).

Total building costs
7 P. & P.
3/9

Overseas P. & P. 10/-

IMPROVED MODEL

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive black case with red grille and black
knobs and dial withspun brass Inserts. 8lze 9 x 5}
2{in. approx. Tunable on Medium and Long Waves,
two Bhort Waves, Trawler Band plus an extra M.W.
band for easier tuning of Luxembourg, etc. Bensitive
ferrite rod aerial and latest telescopic aerial for Total building costs

Short Waves. Improved circuit. 8 stages—6 tran-
slstors and 2 diodes including Micro-Alloy R.F. P. & P.
Transistors, etc. Eaay bulld plans and parte 4/5

price list 2/~ (FREE with parts).
Overseas R, & P, 13/~

RADIO EXCHANGE LTD

61a, HIGH STREET, BEDFORD. Tel. 0234 52367

lenclose £ . ... ... . please send items marked
ROAMER EIGHT O ROAMER SEVEN []
TRANSEIGHT O POCKET FIVE
TRANSONA FIVE [] ROAMER SIX

0o

Parts price list and plans for.

* Callers side eatrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.
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G. F. MILWARD

Wholesale/Retail :

369 Alum Rock Road,

Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS
ELECTRONIC COMPONENTS

Birmingham B8 3DR. Tel. 021-327 2339

:\é;ﬂﬁ-ENDED TYPES NOTE IT 1S ESSENTIAL THAT REFERENCE NUMBER IS quo*rzn WHEN onnERA?FG THESE CAPACITORS
. No. REF REF. N
GI{13 40/5ov = HI/I v 6d G4/|3 400/sov 2/- H7/2 20/15V 1/-|H7/10  60/15V 176
G2/S  10/6V 9d|H2/I  32/IS0V 1/-|G4/14  500/4V 9d|H7/2A  20/6.4V 9d|H7/I1  64/25V 1/6
G2/6  B/12V (REV) 9d|H2/2  64/2.5V 9d{HS/3A  500/25V 2/-{H7/3  2§/12V 9d|[H7/13  7S/I5V 176
G3/7  100/25V 2/-|H2/6A 24/275V 1/-|HS/6A  40/3V 6d|H7/4  25/25V 1/6|H7/14  100/4V 1/~
G3/14 100/180V 2/-|H2/8 32150V 1/-|H5/7  30/6v 6d |H7/4A  25/20V 1/6|HB/2 /SOV 1/~
5/9  8/8/450V 3/-|H2/9A 2/150V 1/-|HS/I1  400/6.4V 9d|H7/5  40/I15V 1/6|HB/3  3/50V 1/-
G6/13A 40/450V 2/-|H2/10A 16/32/350V 2/-{HS/12  320/10V 1/-|H7/6  S0/3V 6d|HB/6  B/5S0V .
11 1/6V 6d|H2/11A 32/27SV 1/6|HS/14  S/6V 6d[H7/6A  26/50V 1/6(HB/7  12/52V 176
HI/3  4/4V 6d|H3/7A  500/12V 1/6| H6/1 100/50V 1/6|H7/7  50/12V 1/6|HB/7TA  15/15V 1/6
HI/4  6/6V 6d|H3/8  750/12v 1/6|H6/6  200/3V 6d{H7/7A 50/10V 1/-|HB/10  2/27SV )=
HI/7  20/6V 6d|H3/10A 30710V 6d|H6/7  200/16V 1/6[H7/B  50/15V 1/6| HB/L 1A 250/12V 1/6
HI/9  50/6V 6d|H3/12  16/S0 (REV) 2/-[H6/13  500/3V 9d|H7/9  60/12V 1/6{HB/13 100725V 2/-
H4/1  20/4/275V 1/6 |H7/1 10/12v 9d
CAN TYPES
REF. No. REF. No. REF. No. KEF. No. REF. No.
G2/l 6,000/30V 7/6 G4/| 300/700/320V 7/6|GS5/4A  500/100V 3/-{G6/9  60/200/300V 5/—|H3/4  1,000/S0V 6/-
G2/S 125/200V (REV)  5/-|G4/SA  60/350V 1/-|G5/S  400/27SV. 3/-|G6/1 1A 400/300V 3/- [H3/4A  3,000/25V 3/-
G2/10  S0/50V 1/-|G4/6  60/200/275V 2/6|GS/7 100/400/300V 7/6|G6/12A 1,000/12V 3/-{H3/6  2,500/9Y 2/6
G2/t1  100/350V 2/-|G4/7  40/40/275V 1/6|G5/7A  45,000/12V I15/-|HS/4  325/25V 1/6 [H3/6A 5,000/18V 4/-
G3/2  200/200/350V 6/—|G4/7TA  40/40/450V 2/6|G6/1 12,000/15V 15/-|G6/14 4007275V 3/-{H3/9  100/275V 2/-
G3/2A  200/200/100/350V 7/6| G4/l 2000/25\/ 3/-|1G6/2  2,500/40/60V 7/6|HI/5  2,000/18V 3/-[H3/13  16/16/375V 2/-
3/4  650/300V 7/6|G4/12  150/30V 1/-|G6/2A  2,500/50V 7/6|HI1/6 |25/2oov 2/-|H4/3  500/12V 176
G3/9  100/200/250V 6/-|G4/13 I00/200/I6(27SV 6/-|G6/3 2,000/sov 7/6|HI/12  200/27 2/-|H4/5  32/32/350V /-
G3/10  40/20/10/10/350V 1/- GS$/) ,000/7 10/-|G6/3A  2,000/15V 3/-1HI/1S IOO/200/60/275V 5/-[H4/9  500/6V -
G3/10A 200/350V 2/-|G5/2 300/300/350\/ 4/-1G6/5 1,000/1, soonsv 7/6|H2/6  50/275V 1/6(H4/11  75/400/16/275V  T/6
G3/13A 2,000/30V $/-|GS/2A  30,000/40V 15/~ | G6/5A  1.600/80 7/6|H2/9  16/16/450V 2/-|H6/10  250/25V 176
G5/3 35,000/|sv 15/-|G6/6 ) ooousov 6/-|H2/10  1,000/100V 7/6(HB/13  6,000/6V 4/-
GS/4  39,000/10V 10/-]G6/8  200/250V 3/-|H3712 2.500/100V 7/6
TAG EN DS
R REF, REF. No. REF. No. REF. No.
G|/4 4150V H/-1G2/4 40/300V 1/6|G4/9 8/8/350V 1/-(G6/7 100/275V 1/-|H4/2 250/25V /e
Glj5 8275V 1/-1G2/13  100/50V t/-|G4/10  350/25V 2/-1G6/12  1,000/12V 2/-|H4/7A  32/32/275V 2/6
GI/SA  32/350V 1/6| G4/3A  200/25V 176/ G6/1 A 3,000/15V 3/-|HI/9A  50/150V 1/-|H4/12  500/50V 2/-
Gu7 16/16/275V 2/-| G4/S 16/300V 1/-1G6/4 1,000/50V 6/-1H3/5 2507150V 1/-|HS/6 250/50V 2/-
GI/12  40/450V 12/ g
PRINTED CIRCUIT, CAN TYPE
REF No. REF. No. REF. No. REF. No. REF. No. )
GI/6  16/32/450V 2/-G3/12  100/200/16/16/300V 5/-|GS/14 8/8275V 1/6|HI/9 100/275v 2/-1H5/2  64/32/8/275V 2/-
GI/BA 16/350V 1/~ G3/t3  64/275V 2/-|G6/4A  1,000/25V 2/6|H3/10  100/25 2/-|HS/3  500/25V (REV) 2/6
Gl/to  32/275V 1/-]1G4/3 250/150V 1/-1G6/11  40/350V 1/-|H3/13A I6/I6/275V 1/6|HS/8 32/32/275V 16
Gl/l4  16/275V ti-[G4/4  50/50/200V 1/-|G6/12  250/25V 2/-|H4/3A  500/50V 1/6|HS/9 100/100/150V 1/-
G2/10  100/100/350V 3/-|G4/8  40/40/450V 2/-|HI/I0A 10/10/350V 1/6|H4/4  400/6 (REV) 2/-|HS/13  32/32/8/300V 2/-
G2/12 100150V 2/-|G5/6  60/100/275V 2/6[HI/12  200/275V 2/-|H4/6  64/275V 2/-|HS/9  50/50/50/350V 3/-
G2/14  20/10/10/450V 2/-|G5/BA  100/65/250V /-|H1/13  250/t50v 2/-|H4/7  32/32/350v 2/-|H6/4  150/150V 16
G3/1 60/100/350V 3/-|GS/10 |oo/|00/so/350v 3/-|H2/4  50/80/300V 2/-|H4/8  B/8/8/275V 2/6|H6/14  1,000/20V 1/
G3/6  100/250V -|GS/1]  100/200/25V 2/-|H2/S  100/100/100/275V 2/6{H4/10  10/10/425V 2/6H8/1) 250/25v 2/-
G3/6A  50/50/3 /-|GS/12 |00/20/10/350/20/sov 2/6[H2/6  50/275V 1/6|H4/13  400/250V 3/-|H8/i2 3,000 3/-
G3/8A  100/25Y, 100/12V  2/-(G5/13  40/100 2/6{H2/1|  32/32/250V /6| HS/ 1 150/200V 2/-| HB/I13A |oo/2slzoolzsv 1/6
G3/It_ 100/350V 2/6|G5/13A 40/40/40/40/350v 2/6/H2/12  50/50/150V t/e H3/11 150/ /-
PRINTED CIRCUIT TYPE, WIRE LEADS
REF. REF. N REF. No. REF. No REF. No.
Gll9 I6/27SV H/6H3/iS  350/12V H6|H6/10  300/9V 1/-|H7/12  65/1SV 1/6|H8/4 5/15V H-
H2/7  10/25V t/-{HS/I 150/30V 1/6|H6/11  300/15V 1/6|H7/15  100/16 1/6|H8/8  20/9 -
H1/|2A 350/12v 1/=|HS/14A 1,100{10V 2/1|H6/14A 900/15V 2/-|H8/1 1/350V 1/-|HB/9  40/1S -
H2/15  12.5/40V /6| H6/5 150/25V 116

SPECIAL 10/- PACKS. ORDER 10 PACKS AND WE WILL INCLUDE

AN EXTRA ONE FREE ! !!

RESISTORS, /4 wate TRANSISTORS
assorte. 100 10/— P.N.P. Untested but mainly
Wire-wound | to 3 wace 20 10/ K. 50 10/-
5t07 wate 15 10/- N.P.N. Untested but mainly
10 wacts 10 10/- 0. 50 10/-
Multi-tapped 12 10/- OCP 71 equivalent S 10/-
PAPER CONDENSERS Light-sensitive Diodes 10 10/-
TV !Ypes 50 10/— {These produce up to Ima from Inght)
Miniatur 1 0f 10/- OC 44 Mullard Ist grade 4 10/-
ELECTROLYTIC CONDENSERS OC4S Mullard Boxed 4 10/-
Suitable for Mains 2G378 Outpur, Marked 4 10/-
Radio/TV 10 10/~ 2G37! Driver, Marked 4 10/-
Transistor types 20 10/- ASY 22. Marked S 10/-
Mixed (ho(h types) IS 10/~ BY 127 Rectifiers 4 10/-
POLYSTY IN4007 Rectifiers
CONDENSERS 100 10/- (1200V peak) 4 10/~
MULLARD POLYESTER STC 3/4 Rectifiers 6 10/-
COND. 50 10/- DIODES (0A 81 & OA 91) 40 10/~
SILYER MICA 100 10/- WIRE.
WIRE-WOUND 3-Watt Solid Core. Insulated 100yds. 10/-
SLIDERS 15 10/~ Stranded dicto S0yds. 10/-
YOLUME CONTROLS. SOLAR CELLS.
Assorted to/- Large Selenium 2 10/-
NUTS AND BOLTS. Mixed Small 3 10/-
length/type {6 cells will power a Micromatic
8 B.A. 100 10/- radio)
6 B.A. 100 10/- CO-AXIAL CABLE.
4B.A. 100 10/ Semi Air-spaced |Syd 10/-
28B8.A. 100 10/~ CRYSTAL TAPE RECORDER
METAL SPEAKER GRILLS MIKES Iotoj-
+in. % 3fin. 10/- CRYSTAL EARPIECES
EARPIECES, Magnetic 3.5mm Plug 2 10/-
No Plug 6 10/~ TRANSISTORISED Signal
2.5mm Plug 4 10/ Injector 10/~
3-Smm Plug 4 10/~ TRANSISTORISED Signal
500 MICRO-AMP LEVEL Tracer 10/-
METERS 10/~ TRANSISTORISED CAR REV.
VEROBOARD. TRIAL PACK COUNTER KIT (Needs {ma.
5 BOARDS + CUTTER IOI- meter as indicator) I 10/-

SINCLAIR AMPLIFIERS AND SPEAKERS. Complete range in stock
Alt at 10 per cent discount on list.

VEROBOARD

24in. % lin. 45 13 5in. 3%in. 1S 5/6  3}in. - 33in. .49
33in. 24in (15 3/3 17in. 2%in. A5 U= 5in. 2%in. 47
33in. x 33in, 45 3711 17in. - 3%in. - .I514/8 Sin. - 3}in. ¥ .) 5/6
5in. 2%in. 15 3/1t 3}in. 24in. 42

Spot Face Cuuer 7/6 Pin Insert Tool 9/6. Termmal Pins (.1 or .15) 3/6 for 36.
Special offer pack consisting of 5 24in. - lin. boards and Spot Face Cutcer .. 10/-

TRANSISTOR RADIOS

Once again we have a supply of these excellent radios which offer superb
quallty sound and excellent sensitivity. They are pa:ked in a colourful pre-
sentation box complete with battery, earpiece and carrying case. Each one is
guaran(eed You would expect to pay at least £5—but our price due to a bulk
purchase is only 37/6. Many of our customers have made a considerable profit
by buying these radios and re-selling them to friends!

RECORD PLAYER CARTRIDGES. Wall below normal shop price!
ACOS GP 67/2 15/-. (Mono). ACOS GP 91/3 20/-. (Compatible) ACOS GP 93/1
25/-. (Stereo) ACOS GP 94/ 30/-. (Stereo, Ceramic). ACOS GP 93/- DIAMOND
32/6. ACOS 94/1 DIAMOND 37/6. B - .
TRANSISTORISED FLUORESCENT LIGHTS. 12 volt. All with
Reverse Polarity protection. 8 watt 59/6, |5 watt 79/6. |3 watt 99/6, Postage
3/- per fitting. These can be sent on approval against full payment. Thousands
already sold.

MULLARD POLYESTER CONDENSERS

1,000 pf., 1,200 pf., 1,800 pf., 2,200 pf., 400 volts, 3d. each. 25 per cent discount
100 any type. ASuf. 220f 27uf., 160 volts 6d. each. 25 per cent discount
IOO any one type. - o
RESISTORS

+and § wate. Most valuesinstock. 10/- per 100 of any one value. 2/- dozen. 3d.
singles. MAINS DROPPER TYPE. Hundreds on values from .7 ohm upwards.
b watt to S0 watts. A large percentage of these are multi-tapped droppers for
radio/television. Owing to the huge variety these can only be offered ‘assorted’.
10/- per dozen. SE—
SILVER HICA/CERAHIC/POLYSTYRENE CONDENSERS
:.;rlu rhlnge in stock. I15/- per 100 of any one value. 3/- per dozen. Singles
. eac

RECORDING TAPE BARGAIN ! The very best British Made low-noise,
high-quality Tapel 5in. Standard, 7/6. Long-play 9/-. Long-play §2/-. 7in.

MULLARD ‘UNILEX’ AHPLlFIERS
In our opinion these units are the best value for money ever offered. A complete
stereo unit consisting of Control unit. Pre-amplifier, Two Main Amplifiers and
Power Pack complete and ready for use—NO extra components to buy—yours
for €15, (Normal retail price is £16.10s.)

GARRARD SP 25 UNITS also offered at a discount.

Our price only £§2.10s,
Postage 9/-. ueen 4

Standard 12/-. Long-play 16/3. We are getting a fantastic number of repeat
orders for this tape. Might we suggest that you order now whilst we still have a
good stock available?

€5 WORTH OF COMPONENTS FREE! ! ! |
Thinkingoflearning another language? If so, apply to us for details of Linguaphone
courses, e will GIVE you £5 worth of components of your selection when
you purchase a language course ! ! !

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs.

Postage (minimum) per order 2/-.
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By R.W. Coles

His month we give details of the alarm board
T construction, discuss the power supplies, and give
the high voltage regulator board details.

CONSTRUCTION OF BOARD “B”

The wiring of the alarm board follows the same
general principle as that employed with the clock board
described last month. In this case there are a large
number of discrete components and it must be admitted
that wiring up is quite tricky because of this.

It is best to construct the regulator first and test its
operation before attempting the alarm circuit; the
connection diagram for this circuit is given in Fig. 13.
Note that there are three breaks to be made in the
printed copper power supply strips, so that these tracks
can be used for other connections, and also that the
wire to the 200V supply does not pass through the
edge contacts.

In all there are two wires which leave the board in
this way, due to the shortage of edge contacts on the
22-way version used in the prototype. If desired the
DI.109/44 type of “Dualine’” card could be used to
prevent this.

REGULATOR TESTS

To test the regulator it is desirable to have the power
supplies already built, but any power supply providing
the correct voltages can be used. It is also possible to
drive the 12V bias line from a 20V supply if a 680 ohm
resistor is used instead of the 15 kilohm R4 required
when a 200V supply is employed.

The MJES21 power transistor is mounted on the
chassis near the regulator, and is insulated with a mica
washer which should be supplied with the device. A
smear of silicon grease on either side of this washer
helps heat transfer and should be used if available.

This transistor is much easier to mount compared
with the traditional TO-3 packaged devices, only a
single hole being required, facilitating its attachment
to a temporary heat sink if desired for testing purposes
—remember to bolt the transistor down with the brass
collector tab next to the heat sink, and do not forget
the washer.

When the test arrangement is wired up, connect the
power supplies and monitor the output voltage, which
should be somewhere between 3 and 8V. Adjust VRI
to obtain the required 5V, preferably with a load of
about 20 ohms connected.

If all is well, decrease the load to about 4 ohms; the
output voltage should drop under the control of the
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current limiter. As the final test, short out the output
while monitoring the current. The output voltage will
drop to zero, and with any luck the current will drop
to about 400mA. If it does not, there is probably
something wrong with the wiring, and you may need
a new output transistor.

ALARM CIRCUIT WIRING

When the regulator is tested and performs satis-
factorily, the wiring of the alarm circuit can be carried
out, first the package interconnections, then the discrete
compenents and finally the wiring to the edge con-
nector. The wiring on the plain side is shcwn in
Fig. 13 with the edge connector wiring. Testing this
circuit is difficult to achieve in isolation, and in this
case it is better to wait until the clock is nearing com-
pletion. There is no reason why the alarm oscillator
should not be checked with an oscilloscope or even an
earphone.

Underside view of the Alarm Board B showing pos-
itions of cuts in copper strips at four places marked
X
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ELECTRIC CLOCK
WITH 25 AMP SWITCH
Made by Smith’s, these unite are
as fit to many top quality
cookers to control the oven, The
clock is mains driven and fre-
quency controlled so it is ex-
tremely accurate. The two small
diale enable switch on and off
times to be accurately set. Ideal
for awitching on tape recorders. Offered at only a
fraction of the regular price—new and unused
only 39/6, less than the value of the clock alone—
poat and ineurance 2/9.

FLUORESCENT CONTROL KITS
Each kit comprises seven iteme—Choke, 2
tube ends, starter, starter holder and 2 tube
clips, with wirlng instructions. Buitable for
normal fluorescent tubes or the new “‘Grolux’’
tubes for fish tanks and indoor plants. Chokes
are super-silent, mostly resin filled. Kit A—
16-20 w. 18/6. Kit B—30-40 w. 19/6. Kit
C—80 w. 23/6. Kit E—65 w.28/8. KitF for
8ft. 125 w. tube 85/-. Kit MF1 is for 6 in.,
9in. and 12in. miniature tubes, 19/8. Kit

for 21In. 13 w. minfature tube, 20/-.
Postage on Kits A and B 4/6 for one or two
kits then 4/6 for each two kits ordered. Kits
C, D and E 4/6 on first kit then 3/8 for each
kit ordered, Kit F /6 then 4/6 for each kit
ordered. Kit MF1 3/8 on first kit then 3/6 on
each two kits ordered.

BLANKET SWITCH
Double pole with neon let
into side 8o luminous fn dark,
ideal for dark room light or for
use with waterproof element—new
plastic case, 5/6 each. 3 hest model /8.

BLANKET SIMMERSTAT
Although looking like, and fitted as an
ordinary blanket switch, this ia in fact a
device for switching on for varying time
periods, thus giving a complete control from
off to full heat. Although suitable for con-
trolling the temperature of any other appli-
ances uaing up to 1A. Listed at 27/8 each
we offer these while our stocks last at
only 12/8 each.

—~—==—2 REED SWITCHES

Glass encased, switches operated by external
magnet—gold welded contacts. We can now offer
3 types:

Ministore. 1in long x approximately {in dia-
meter. Will make and break up to }A up to 300
Price 2/8 each, 24/~ dozen.

Btandard. 2In long ¢ f#in diameter. This wiil
break currents of up to 1A, voltages up to 250
volts. Price 2/~ each, 18/~ per dozen.

Flat. Flat type, 2in long, just over #in thick,
flattened out, so that it can be fitted into a
smaller space or a larger quantity may be packed
into a aquare solencid. Rating 1 amp 200 volts.
Price 8/- each, #3 per dozen.

8mall ceramic magnets to operate these reed
ewltches 1/@ each. 18/~ dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not ex-equipment.

100 mfd. 25V, 1/8 each 12/~ doz.
200 mfd. 26V, 1/6 each 1§/~ doz.
250 mid. 50V, 8/8 each 83/- doz.
400 mfd, 40V, 4/4 each 46/- doz.
500 mid, 12V, 2/- each £1.1.0 doz.
500 m{d. 25V, /8 each 36/ doz.
500 mid. 50V, 4/6 each 48/- doz.
500 nifd. 350V, 8/6 each £4,10.0 doz.
1000 mid. 12V, 8/- each £1.10.0 doz.
1000 rofd. 18V, 3/4 each 34/- doz.
1000 mfd. 64V, 7/4 each 80/~ doz.

2000 mid. 25V, 8/8 each 78/~ doz.
5000 mtd. 12V, 4/9 each £2.8.0 doz.
10,000 mfd. 6V, 5/9 each £8.0.0 doz.
10,000 mifd. 15V, 8/8 each £4.10.0 doz.
15,000 m{d. 10V, 10/6 each 5.0.0 doz.
60,000 mid, 8V, £2/- each £10,0,0 doz.
70,000 mfd. 13V, 40/- each $20,0.0 doz.

3 AMP 12V BATTERY CHARGER KIT—-con-
prising 230/40 malns transformer with 3 amp
secondary and 3 amp rectifier 22/8 + 4/6 post.
12V 1} AMP POWER PACK. This comprises
double-wound 230/240V. mains transformer with
full wave rectifier and 2,000 m.f.d. emoothing.
Price 27/6.

SONOTONE STEREO CARTRIDGE. Turnover
type, ref. No. 19 T1. This fits most British pick-
ups and is a really excellent reproducer. Limlted
quantity, 18/8,

5 AMP 3 PIN BOCKETS, These are always good
atock, you never know when you will need some.
Famous make, brown bakelite, standard size,
12 for 13/~ plus 4/8 poat.

DITTO WITE SWITCH. 12 for £1 plus 4/6 post.
13 AMP S80CKETS, FLUSH MOUNTING, Bakelite,
cream, less switch, 6 for £1.

2 AMP 3 PIN SWITCHED SOCKETS for surface
mounting, brown bakelite. Made by famous
maker, 8/8 each or 24/- dozen.

100 ASSORTED SILICON RECTIFIERS G.P.
AND SWITCHING DIODES, Smalland very small
sizes. A real snip for experimenters, 12/6 per 100.
MAINS SUPPRESSION ADAPTOR for preventing
mains interference caused by vacuum cleaners,
razors, sewing machines, etc, rated at 4 amps,
simply plug this into your 5 amp 3 pin socket,
8/~ each.
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20 AMP ELECTRICAL PROGRAMMER

Learn in your slesp: Have Radio playing and
kettle boiling as you awake—switch-on lights to
ward off intruders—have warm house to come
home to. All these and many other things you can
do if you invest in an Electrical Programmer. -
Made by the famous Smiths Instrument Company. =
This is essentially a 230/240 volt mains operated Clock and a 20 amp Switch,
the awitch-off time of which can be delayed up to 12 hours (continuously
variable not stepped). Similarly the switch-on time can be delayed. This is
a beautiful unit, size 53 x3] x2}in. deep. Metal encased, glass fronted
with chrome surround. Offered at 47/8 plus postage and insurance.

40 WATT 12in. HI-Fl SPEAKER

Is undouhtedly one of the finest loudspeakers that we have
ever offered, produced by one of the country’s most famous
makers. It has a die-cast metal frame and is strongly
recommended for Hi-Fi and public address. Handling
40 watts R.M.8.—Cone moulded fibre—Freq. response
30-10,000 c.p.s.—specify 3 or 15 ohms. Chassis diam.
12in.—12¢in. over mounting lugs. Overall helght 5iin.
A £10 speaker offered this month for £6,18.8 plus 7/6 post
and ins.

INTEGRATED CIRCUIT BARGAIN

A parcel of Integrated circuits made by the famous Piessey Company. A
one-in-a-lifetime offer of Micro-electronic devices well below cost of manu-
facture, The parcel contains § ICs all new and perfect, first-grade device,
definitely not sub-standard or seconds. 4 of the ICs are single silicon chip
GP anmplifiers, The 5th is a monolithic NPN matched pair. Regular price
of parcel well over £5. Full circuit details of the ICa are included and in
addition you will receive a llst of many different ICs available at bargain
prices §/- up’ with circuits and 1 data of each. Complete parcel
only £1 post paid. DON'T MIS8 THIS TERRIFIC BARGAIN.

THIS MONTH'S SNIP

MAINS CONNECTOR
A quick way to connect
equipment to the mains
safely and firmly; dis-
connection by  pluge
prevents accidental
switching on; has sockets
which allow insertion of
nmeter without disconnec-
tlon; cable Inlets firmly
hold one hair wire on up

to four 7,029 cables.

12/8 each.
DRILL
CONTROLLER
Electronically changes
speed from approxl-
mately 10 revs. to

maximuni. Full power at
all speeds by finger-tip
control. Kit includes all
parts, case, everything

and full instructions
£9/8, plus 2/6 post and insurance.

BALANCED ARMATURE UNIT
500 ohm, operates speaker or micro- ff)
phone, 80 useful in intercom or similar \
circuits, 6/8 each, £3.10.0 doz.

PROTECT VALUABLE
DEVICES

FROM THERMAL RUN-
AWAY OR OVERHEAT-
ING: Thyristors, recti-
fiers,transistors, etc.,
which use heat-
sinks can easily be

HONEYWELL PROGRAMMER

Thisis a drum type timing device, the drum being calibrated
in equal divisions for switch setting purposes with trips
which are infinitely adjustable for positlon. They are
also arranged to atlow 2 operationa per switch per rotation,
There are 15 changeover micro switches each of 10 amp type
operated by the trips thus 15 circuits may be changed per
revolution. Drive motor is mains operated 5 revs per min,
Some of the many uses of this timer are Machinery control,
Boiler firing, Dispensing and Vending machines, Display
lightlng animated and signs, Signalling, etc. Price from
Makers probably over £10 each. Specialsnip price £5.15.0.
plus 5/- post and insurance. Don’t miss this terrific
bargain.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 < 13 amp socketa in metal box to take
standard 13 amp fused plugs and on/off switch with neon warninglight. Supplied
complete with 7 feet of heavy cable. Wired up ready to work, 39/8 less plug;
45/- with fitted 13 amp plug; 47/ with fitted 15 amp plug, plus 4/6 P. & 1.

BARGAIN OF THE YEAR
MICROSONIC KEYCHAIN RADIO
7 transistor Key chain Radio in very pretty
case, size 2} x 2} x liin—complete with
soft leather zipped bag. Specification:—
Circuit: 7 transistor superheterodyne.
Frequency range: 530 to 1,600 Ke/s.
Sensitivity: § mv/m. Intermediate
frequency: 465Kc/s or 4565Kc/s. Power
output: 40mW. Antenna: ferrite rod,
Loudspeaker: Permanent magnet type.
In transit from the East these sets suffered
alight corrosion as the batteries were left in them but when this corrosion
is cleared away they should work perfectly—offered without guarantee
except that they are new. Price only 24/8 plue 2/6 post and insurance, less
batteries. 6 for 87, post free Rechargeable batteries 8/8 pair. Charger 8/6.

TANGENTIAL HEATER UNITS
These heater units are the very iatest type, noat efficient,
and quiet running. As fitted in Hoover and blower heatera

costing £15 and more. Comprises motor, impeller, and two
elements allowing variable heat ewitching and with thermal
safety cut out. Can be fitted into any metalline case or
cabinet. Only need control ewitch. 13 K.W. model 39/6,
25 K.W. 69/8 and 3 K.W. model 78/8. Postage andinsurance
6/6. Control switch 8/6.

RE-CHARGEABLE TORCH

Neat flat torch, fits unobtrusively in your pocket, contains
2 Nlcad cells and bullt-in charger. Plugs into shaver
adaptor and charges from our standard 200/240 volt mains,
American made; sold originally at over 4 dollars. Our price
only 19/8 each.

gL
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19-PIECE SOCKET SET
Complete with wall or bench rack.
motorist.

Anideal gift for the
15/8 + 4/6 post and insurance.

PLINTH AND COVER
Suitable for most auto-changers, teak base with tinted
perapex cover. 85/- plus

6/6 postage.

Specially made for Balfour.

p Simply
make the contact
thermostat part of
the heat-slnk.
Motors and equip-
ment generally,
can also be ade- .
quately protected by having thermostats in
strategic spots on the casing. Our contact thermo-
stat has a calibrated dial for setting between
90deg. to 190deg.F. or with the dlal removed
range setting is between 80 to 800deg. F. Price 10/-.

THERMOSTAT
WITH
PROBE

Thia has a sensor
attached to a
15A switch by a
14in length of
Fren flexible capillary
tubing—control range is 20°F to 150°F so it is
suitable to control soil heating and liquid heating
especially when in buckets or portahle vessels as
the aensor can be raised out and lowered into the
vessel. This thermostat could also be used to
sound a bell or other alarm when critical temp. is
reached in stack or heap subject to spontaneous
combustion or if liquid is being heated by gas or
other means not controllable by the switch.
Made by the faniocus Teddington Co., we offer
these at 12/8 each. Postage and insurance 2/9.

MAINS MOTOR
Preclslon made — as
used in.record decks
and tape recorders—
ideal also for extractor
fan, blower, heaters,
etc. New and perfect.
S8nip at 8/6. Postage
3/- for first one then
~ 1/-for each one
o ordered.

NEED A SPECIAL SWITCH?
Double Leaf Contact

Very siight pressure
closes both contacts, 1/8
each, 18/- doz. Plastic
push-rod suitable for
<}perntlng. 1/- each, 9/-
doz.

MINIATURE

WAFER SWITCHES

< pole, 2 way—4 pole, 2 way—
3 poie, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
4 way—1 pole, 12 way. Allat 3/8
each. 38/- dozen, your assortment.

WATERPROOY HEATING
ELEMENT

26 yards length 7T0W, Self-regulating
temperature control. 10/- post free.

MICRO SWITCH

5 amp. changeover contacts, 1/9
each, 18/~ doz. 15 amp Model
2/- each or £1/- doz,

‘Where postage is not stated then orders
over £5 are post free. Below £5 add 2/9.
Semiconductors add 1/- post. Over £1 post
free. S,A.E. with enquiries please.

February 1971

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CR0 2TH

Also 102/3 Tamworth Road, Croydon
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EVERYTHING BRAND NEW & TO SPEC. @ LARGE STOCKS @ NO SURPLUS

ALU

BARGAINS

Mapy itcmus at new reduced prices.

IN NEW SEMICONDUCTORS

All power types supplied with free insulating sets

PEAK SOUND PRODUCTS

ENGLEFIELD AMPLIFIER
| =522 & wals RS
N Y per channe!

Stereo amplifier in modular kit fort (including cabinet)
19 watts per channel £38.9.0. Cabinet kit only £68. Theae
prices nctt.

BAXANDALL
SPEAKER SYSTEM

Designed by Peter Baxandall.  Superb
reproduction for its size. Handlcs 10 watts

with eage. Uses ELAC 1560 (9RM109
speaker unit. Kit £13.12.0 nett.; built
£19,8.6 nett.

MAINLINE AMPLIFIER KITS
RCA/8GH desighed main amplifier kite.  Input sensitivity
500-700mV for full output into 802 .

Kit price Suitable unres.
Power including components power supply kit
12W 68/~ nett 22
WW 190/- nctt N/A
40W 210/~ pett 115/1
T0W 252/- nett 138/10

30 WATT BAILEY AMPLIFIER KIT

Sensitivity 1-2V for full output into 812. Transistors and
PCH for one channel £7.5.6. Transistors and PCBs for
two channels £14.11.0.  Capacitors and reeistors (metal
oxide) 40/- per channel.

Complete unregulated power supply kit £4.15.0,

ZENER DIODES

5% full range E24 values: 400mW: 2 'i\ to 30V 3/8 ea.
1W: 68V to 82V 9/ ca. 156W: to 75V 12/~ ea.
Clip to increase 1-5W rating to 3 \\'\tls {tvpe 266F) 8d.

INTEGRATED CIRCUIT AMPLIFIERS
SINCLAIR IC.10 complete with instruction book giving
amplifier cireuit details and range of applications. 59/8 nett.
Components pack for steren inc. maine transforer,
controls, etc., £4,15.0 nett

PLESSEY SL403A, Only 42/8 each nett. 3W into 7-3Q for
18V supply. Application duta 2/-: free with two or more.

WAVECHANGE SWITCHES LONG SPINDLES
1P 12W; 9P 6W; 3P 43; 4P 3W 4/9 cach

SLIDER SWITCHES D.r".[\.T . 3/ cach

NEON INDICATOR LAMPS .11 200 '.;0\
Square bezel, red only 3/9
Round chronie bezel rcd, amber,
Toggle switches, 200V a.c. AL
chrome milled nut $.P.8.T.3/9; X111, 4/8;
8.1.D.T. centre off 5! -,

. 0o 4/9 cach
Chromne deolly and
D.1.DT.5/9;

cleitr
P

§-DeC’s put :tn end to “birdsnesting. Components just
plug in. Haves valuable time. Use components again and
again. S-DeC (70 points) ouly 20/-. Compact T-DeC,
increased capacity, may be temperature-cycled. T-Det
(208 pointe) only 50, Full runge atocked.

IN914 1/3 | 2N3706 2/8 40512 39/- | BC147 3/- | BFY51 4/-

1IN3764 2N3707 2/6 ' 40602 9/6 | BC148 3/~ B8X20 3/9

1N4148 2/ ACI07 14/8 | BC149 3~ BY164 10/-

INGOb4 2/8 ACI26 4/ - BY238 1

18940 2/8 ACI27 7/ BYZ: 38

2N696 2/ ACL28 3/8 | (10681 14/8

aN697 24/- ACIT6 3/8 MC140 5/-

2N706 3/- ACY2 3/9 MJ481 27/~

2N1131 7/~ ACY40 2/8 | a7401 30/
s i~

2N1132 12/= ACYA) 213 MPFI02 718

ON1302 7/8 ADl42 26 MPFIO-

2N1303 7/8  ADI14Y 8/3 | NKT403 18/8

2N1304 4/~ ADI61 ADIG2 5/8 | NKT405 18/~

2N1306 4/ {matched) 14 g 0A47 1/9

2N1612 4/ : 3 /8 ¢ ;

R 4/~ AF115 370 nesan 23| A% i

N2 147 4/ | AF116 8/6  BCHAIL 28 900 3-3

2N2218 3/~ AFI1IT 8/8 BC186 88 0430, 2

2N22194 3/~ 7/8 | BC2121 5/- | 94200 4,1

2N2483 3/- 7/~ BC2ISL g[— 0Ci1 7;6

2N2484 ] o 33 rrpsia 18-

3%383‘; 49 9/9 21/~ TIP32A 20/~

2N2921 12/3 8/8 21/~ | TIS43 10/8

2N2926 5 83 20/ | ZTX300 3/8

2N2926 28/ &8 88 | a0y e

2N3063 28/3 151 lo/g | 21350 e
9/8 8/ 12/~ ' ZTX303 4/8

2N3064 8,9 4 7/~ ZTX304 8/8

2N306) 9.9 48 7/8 | ZTX 000 5/~

2N3395 1473 56 6/3 ZTX501 5/~

2N3663 12/6 2/9 5/8  ZTX602 6/-

21\8102 16/- 2/8 ?/- ZTX503 5/-

2N3703 16;3 2/9 5/9  ZTX504 12/-

2N3I704 14/8 11 X8 5/3 | ZTX530 5/5

2N3705 2/8 | 40430 7/~ 11 BFY50 4/8 ZTXO031 6/8

Values
Code Power Toletanee Range available lto8 1040 99 100 up
(see note below)

C 120w oo, 18d 184 15d

(o] AW 5% 2:5d 24 1-754

(o] W 10°, 2:5d 24 1-75d

c jw 59, 3d 2:5d 2:26d

C 1w 109, 6d 5d 4-5d

MO W 07 9d 8d 7

ww Iw 10" 1200 1/8d all quantities

ww KA % 1/8d all quantities

wwW W 5" 1/8d all quantities

CODES: C - carbon filim high stability low noike. MO neta] oxide l-‘lﬂuu-ll TRS ultra low noise. WW = wire

wound Plessey.

VALUES: El2 denotes serfes: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, fix, 82 and their decindes.  E24 denotes series: as B2

plus 11, 13, 16, 20, 24, 30, 36, 43, 561, 62, 70, 91 :m:l lheu dcn ackes,

Prices are in pence each for same ohmic valuc and power rating,

NOT mired valuer. {Iguore fractions of 1d on total 1e3istor | MULLARD POLYESTER C280 series

order.) 260V 209 : 001 (0:022, 0033, 0047, 8d ea.; 006K, 01,

8d ca.; 0-15, 1 , 1004 : 033 16 0-47, 1/8;
0-68, 2/3; 1,1, 2(9 1-5uF, 4/2; 2241, 4

MULLARD SUB-MIN ELECTROLYTIC
C426 range axial lead 1/3 each
0-64/64,

1/49,
25, 874, 8/40,

Values (uF/V):

1625, 2:5/16, 2-5/64, 4/10,
4 40, 5/64. ll 4 10

.Jo,u JO/(H,
)

/.
200/10, 25074

80,2
20015 4,

LARGE CAPACITORS
High ripple curreut types:
1000/100 18/3; 2000/25 7/
2500/64 15/5; 2500/70 18/
5000/100 58/3, 1000615
44/-; 1000070 61/ .

MEDIUM RANGE ELECTROLYTICS
i : 50/ B 9: 100/50 2/6: 250/252/6;
.xaomo 2/6; 25050 3/9; 500/25 3

100025 5,6; 1000/50 8,2;
2000/50 11/4; 000/100 28/9;
000/25 12/8; 5000/50 21/11;

1000025 24/8; 10000/50

8: 500750 4/6: 1000/25
A[-; 1000/50 8/-; 2000/20 8/-.
SMALL ELECTROLYT|CS
Axial leads: 4-7/10, 47,25, 10,10, 10,25,
10/50, 33/10, 50/10, 1/- ca.  25/25, .‘uluO 47/25, 100/10

220/10, 1/3 ea.

ENAMELLED COPPER WIRE even No. SWG.
only: 2 oz. ree 16 SWG 4/3; 24-30 SWG §/-;
32, 34 SWG, 5/0, Jlr, 3R WG, 8/3. 4 oz reels: 165-22
SWG only 7/8.

CARBON TRACK POTENTIOMETERS, long spindies.

Double wiper eusires nininiun noise leu:l

Single gang linear 2/68
Single gang Jog 2/e
Dual gang linear 4 8/8
Dual gang log 4 t. 2MQ 8/6
Log/antilog 0K, 47K, 1\m only 8/6
Dual antilog IOK only 8/6
Any type with 1A D.P. mains switch, extra 2/3.

Please note: ouly decades of 10, 22 and 47 are available
within rangea quoted.

CARBON SKELETON PRE-SETS

8mall high quality, type PR, linear only 10002, 220Q
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K
1M, 2M2, 5M, 10M Q. Vertical or horizontal wounting
1/~ cach

COMPONENT DISCOUNTS

10°, on ordera for components for £3 or more. 15% on
orders for components for £15 or more (No discount on
nett items)

POSTAGE AND PACKING
Irec on orders over £2.  Please add 1/6 if uuder.
seag orders welcome: carriage charged at cost.

Over-

HAVE YOU HAD YOUR
ELECTROVALUE CATALOGUE?

48 pages—thousands of items—
packed with information, generously
illustrated with product pictures and
technical diagrams—2/- post free.
Add 4/- if sent overseas by air mail.

Hours:

Dept. PE711,28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Tel.: Egham 5533 (STD 0784-3).

9—5.30; Sat. 1 p.m.

Telex 264475
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POWER SUPPLIES AND CONSTRUCTION

The power supplies that provide the various d.c.
voltages required by the Digi-Clock circuitry are quite
conventional in design, as can be seen from Fig. 15.
Outputs required from the supplies are:

(a) 10 volts (nominal) at 1A (max), from which the

regulated 5 volt supply is derived.

(b) 180 volts at 10mA (nominal), which is used to
drive the anodes of the * Nixie™ tubes and
decimal-point indicator.

(c) 200 volts (nominal) at 25mA (max), which is
used to supply the [80 volt regulator, and to
drive the 12 volt bias line of the 5 volt regulator.

In addition a 6:3V r.m.s. (50Hz) low current supply is
required to provide the clock timing waveform.

No on/off switch was fitted to the prototype, as
permanent use when plugged into the 230/250V a.c.
mains supply makes it unnecessary. A mains switched
socket with fused plug or a fused spur outlet is recom-
mended for installation. A clock will normally be
left on permanently, only being switched off at holiday
times or other occasions when the house is vacated
for long periods.

If the constructor’s house wiring uses the non-fused
type of plug then it is vital that a separate fuseholder
be incorporated in the clock design to provide pro-
tection of the transformer primaries. While on the
subject of fuses, remember that all fuses used in this
design are necessary for safety, the clock is intended
to run continuously, often unattended, and the only
way safety can be assured is by proper fusing.

LOW VOLTAGE SUPPLY

Two power transformers were used in the prototype
to provide the necessary a.c. supplies (Fig. 15). This
proved to be necessary because of the difficulty of
finding a single transformer with suitable ratings and of
the correct physical size.

The transformer selected for the low voltage supply
not only provides the required 10V at 2A, but also
has the highly desirable feature of an interwinding
screen, which reduces the coupling of mains-borne
r.f. interference into the logic supply lines.

Constructors who may prefer to use a different
case design from that used in the prototype, may like
to know that West Hyde Developments make a single
transformer that will supply all the voltages required
by the clock. This is type TRA which is too large to
fit into the specified Case "“C™.

An encapsulated bridge rectifier (D4 to D7 in Fig. 15)
with a current rating of 1A (continuous) is used as the
low voltage full wave rectifier, and this is followed by a
5,000#F smoothing capacitor CI10 in the usual way.
Two ‘‘protection™ components are included in this
circuit.

When switching on, a very large surge current flows
for a short period as the capacitor is charged. This
current would be limited only by the internal impedance
of the transformer, and might exceed the 8A surge
rating of the bridge, were it not for the inclusion of
R24 between it and CI10. The resistor, of course,
imposes a large voltage drop under surge conditions,
and ensures that the current cannot exceed 8A, whereas
during normal operation the voltage drop across it will
only be an insignificant half-volt or so.

T Bv
B0V | Fig. I5. Circuit diagram of the power supplies
4
: fov FS11A
I V- SLO-BLO
I
D f R24 +0OV nominal ta
\ O SV rcg'ulator
circui
| 0 i, cio
| 5000
e o T WF
L Fs32A I
Fused Mains 7
E Plug
o— T R4 fov nomingl to 5V
200V regulatar circuit
N A’ oL
o]
T2 {2svy
——C et
Emmm—
to'NIXIE'
240V 0 e
230V
220V I
125V,
180V to decimal
FS2 ) ) 100k point indicator
150 -BLOW
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Eal clock board
0
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ALARM TIME

! SWITCH

Top view of the chassis show-
ing power supply components

W\‘ﬂﬁ

The increase in the impedance of the supply caused
by its inclusion does not pose a problem because the
final 5V output is provided by a feedback regulator,
which as we have already seen, reduces the supply
impedance to a fraction of an ohm.

The use of an anti-surge fuse in this supply allows
very close protection of the bridge and transformer,
without having to increase the fuse rating to accommo-
date surge currents, as would be the case with quick-
blow devices. Fuse FS! ignores short duration
current transients, but will blow within a few tens of
milliseconds should its rating be continuously exceeded.

The smoothing capacitor C10 should be a good
quality type with a high ripple-current rating. Com-
ponents inadequate in this respect will have a reduced
life in this type of circuit.

COMPONENTS . . .

NIXIE TUBES

g

52 POWER
SUPPLY
BOARD C

RESET TIME
CONTROL

HIGH VOLTAGE SUPPLY

Transformer T2 is used to provide the high voltage
supply for the display and 6-3V a.c. for the timing

circuits. The two diodes (D8 and D9) and the smooth-
ing capacitor C11 complete the full-wave rectification
circuit as shown in Fig. 15.

The nominal 200V supply developed across Cl is
fed to the 5V regulator via R14. This resistor should
be mounted as close to the board as possible to reduce
the risk of direct short circuits, but it cannot be mounted
on the board because of the amount of heat it dissipates.
Although not used in the prototype, a small tag-strip
could be employed to support it, and allow air circu-
lation.

The 180V regulator is simply an emitter follower
circuit with the base voltage of transistor TR3 set by
the breakdown voltage of a 180V Zener diode DI10.

POWER SUPPLIES

Resistors
R24 1Q3W wirewound
R25 6-8k{2 R28 22k
R26 22k¢2 R29 22kQ
R27 22k R30 00kQ

All 5%, +W high stab. except R24

Capacitors
CI10 5,000uF elect. 15V
Ctl  16uF elect. 350V

Diodes
D4 to D7 Bridge rectifier IBIOJIO 100 p.iv. 1A
(Texas)
D8, D9 PL4004 (General Instruments) or any 400
p.i.v., >50mA
Dlo IS3180A (Texas) or ZX180. Zener 180V,
2mA
Transistor

TR3 2N 1893

Transformers

TI Mains primary; 10V 1A secondary with inter-
winding screen (e.g. Type TRC by West Hyde
Developments Ltd., Ryefield Crescent, North-
wood Hills, Northwood, Middlesex).

T2 Mains primary; 250V c.t. 25mA and 6-3V |A
secondary (e.g. ‘“Midget Mains 250V’ type by
Radiospares).

Loudspeaker
LS| 80€ 2}in diameter

Display Tubes
V1 to V4 GN-SA (S.T.C.) “Nixie’’ numerical indica-
tors or similar (Electroniques (S.T.C).
Ltd.,, Edinburgh Way, Harlow, Essex)
LPl  Neon indicator lamp miniature (e.g. type |MH)

Switches
S| 3-pole, 3-way rotary wafer switch.
S2 Decade thumbwhee! switch, 2 banks with 2
side plates. (Type SBIONI248, Birch Stolec
Ltd)). Alternatively 2 wafer thumbwheel
switches, 4-pole, 10 way
S3 Single-pole changeover miniature toggle

Fuses
FSI 1A Slo-Blo cartridge with fuseholder
FS2 150mA cartridge with fuseholder
““Behind-panel’’ depth not more than lin

Miscellaneous

Case Contil Mod-2 Type C (West Hyde Develop-
ments)

Display panel, s.r.b.p. 8in x 2in x §in

Printed circuit Board ""C’’ copper clad 3in x 2in

Aluminium brackets for display panel 2}inx linx in
wide

Capacitor clip for C10

Perspex sheet orange translucent 7}in X 2in

Heatsinks, clip-on for TR and TR3 (see photos)

Thin flexible connecting wire different colours

Nuts and bolts 4 B.A. and 6 B.A. x lin

Grommets and soldering tags. Lettering transfers
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S LiND-AIR AUDIO

£11

E.M.I. LOUDSPEAKERS

MODEL 430. 13}in - 8Bin
elliptical with twin twec-
ters. 8 ohm impedance.
10W. Brand new, guaran-
teed. Lind-Air Price 79/6.
P& P.4/6.

MODEL 150. 13%in . 8in
elliptical. 3 and 15 ohm
impedance. 10W, Lin
Air Price 59/6. P.&P. 4/6

0 verload protection:

d c. current

0ud, 0-—-9250mA;

Rcalst:mce 0—60k

MO decibels

s Lo —‘20 to +92dB. S8ize

of meter 4}in. 3]in x 1in. Complete with
case. 85/-, P. & P. 3/6

20,000 ohms per \olt
d.c. voltage 5, 28, &
250, 500V, 2-5kV (20, 000
ohms per volt), a.c.
voltage 10, 50, 100, 500,
1,000V (10, 000 ohms
per volt); d.c. current
0-2-5ma4,

resfst:mce
0-6kQ, 0~ 6M D (300 ohms and 30kQ at
centre sc'\le) capacitance 10F to 0-001mF,
0:001uF to 0 1u¥F; decibels — 20 to +22d4B,
8ize 4}in - 3}in .« Lin. 71/-. P, & P. 3/6.

Anattractive alternative for the enthusinat
prepared to assemble these excellent
modules to make a stereo assembly. Z.30
24W Power Amplifier 89/8 (2 required).
Hterco 8ixty Control/Pre-amplifier £9,19.6.
PZ.5 Power Supply Unit £4.10.8.
SIRCLAIR PROJECT 80 -Package deal
price 19 Gns. P. & P. 12/

Project 60 is uupphed complete with
instruction manual and templates for
plinth mounting.

SINCLAIR IC-10 INTEGRATED CIRCUIT
10W Amplifier. 8ize only lin 0-4in
0-2in. A true hi-fi amplifier complete with
manual giving details of a wide range of
applications and instructions. Cluaranteed
5 years.
OHLY 59/0 . & P. 16,

SFORMER FOR
OPERAT!XG SINCLAIR IC-10 from a.c.

maing 230/250V. Output I3V at 0-3A.
16/6. P. & P. 2/6.

18/19, 25 & 53 TOTTENHAM

COURT ROAD, LONDON W.1.
Tel: 01-580 2225/4532/7679

SAVE
OVER

LA20 STEREQ SYSTEM
Only takes a few minutes to set up
ready for use.

Lind-Ajr LA20 Amplifier .. ..

Garrard 5-200 Changer with
Sonotone Cartridge

Pair of Lind-Air General Pur-
pose Speakers ... ....... e

223.2.0

£18.0.0

Recommended Retail Price .. £53.9.8

LIND-AIR
PRICE

394 Gns.

Carr. & Ins. 35/-

(Also available with Garrard 3000 changer 4 gns. extra)

SAVE ON AKAI!"

4000 Bterco Tape Recorder. List

£124.18.0.
Our Price 99 Gns.
Carr. 35/

40000 STEREO TAPE
Liat £89.19.1.

Our Price 69 Gns.
Carr. 35/

1710LSTEREO TAPE RECORDER.
List 89 gns.

Our Price 69 Gns.

DECK.

TELETON SAQ103
TRANSISTOR
STEREO AMPLIFIER

Superb quality hi-f 10 watts per
channel music power, Tnputs for
Gram  (Magnetic and  Crystal).
Tuner and Auxiliary, Tape Record
output. Controla: Volume, Balance,
Bass, Treble. Attractive oiled
walnut cabinet and brushed ahu-
minium front panel.

List Price £28.7.0.

LIND-AIR PRICE

22 Gns.

Carr. 35/-

P. & P, 10/~

SPECIAL LIND-AIR PURCHASE!

FANTASTIC SANSUI 200 AM/FM MULTI-
PLEX STEREO TUNER AMPLIFIER

Solid state 17 watts music power. Fully
tunable over Medium wave and V}ll-‘/F\[
Rtereo. Inputs for gram and tape etc. Host
of outstanding features—details on request.

Ree. Retail Price £89.19.10. LIND-
PRICE £75.12.0. P. & P.10/-.

AIR

Hi-Fi Catalogue

100 pages fully illustrated with
8 page P.A. section. All leading
makes and accesaories plus 1Iet.ms of
Iiudget Ntereo Mystems. B§/-. &
r.

All Mail Orders and correspondence to Dept.
HmuT bda
e

PEl4, Kirkman
Road, London, W.1,

Open 9-6 Mon-Sat (Thurs until 7)

February 1971

UNILEX MODULES
BUILD A
STEREO
AMPLIFIER
FOR ONLY
£16.15.0

P. &P 78
PACKAGE DEALR
Unilex Modules ...
Garrard 2025 ... ...
Celestion SBpeakers

£16.15.0
. #11.14.1
25.17.0

LIND-AIR

PRICE
Unilex Modules .
Garrard 3P25 Mk 11 ..
B.8.R.Cl Cartridge ...
Celestion Speakers

. 216.15.0
. £15.11.4
£3.17.3
25.17.0

LIND-AIR
PRICE

DE-LUXE STERKO
HEADPHONES

With soft rubber

earpieces.  Imped-

ance 8-16ohnma. Fre-

quency response 23—

13,000Hz. With
lead and stereo plug.
Only 58/6. P. & I
316,

U

SOLDERING GUN
WELLER *EXPERT "

Comfortable aml

easy to use.

240V AC.  Instant dual
heat 100/140 watt with
two  position. trigeer
contral. OVR PRICE
P& P2

R
67/8

British Made

Solderlesa breadboard panels, for fast re-
liable component connections.

Single De(s. One 8-DeC with Control
Panel, Jig and Accessories for solderlesa
connections to controls, ete., with bocklet
“'Projects on 8-DeC'' giving construction
sletails for a variety of circuits. 29/8.
I & P.2/6.

4-DeC KIT. Four §-DeCs with two Control
Panels, Jigs and Accessories and theé book-
let **Projects on 8-DeC' all contained in a
strong attractive plastic case. Ideal for
the professional user. £517.6. P, & P.

3/6.
T-DeC KIT £2.10.0. P. & P. 3/8.

CGanviand
HI-FITURNTABLES

2025 T/C with stereo cartridge .. £8,19.6
3000 with Sonotone I9TAHCD
stereo cartridge B
SP25 Mk, IT .
SP"5 Mk. TIT ...
SLE5B

228.10.
P& P. Decks 12/6; Base and Cover, lO/—
Decl\/B'nge[CO\ er, 17/6.
SPECIAL OFFERS!
SP25 Mk. H withbase ... ..,

8P25 Mk. 11 with Sonotone
9TAHCD cartridgeanl hase . .

sonotoue 9T AHCD cartridge

94-396, UPPER PARLIAMENT

Tottenham Court
1: 01-580 7041/2,

STREET, NOTTINGHAM
Tel : Nattingham 404G3 (STD 0602)

Open 9-6 Mon-Sat (Weds until 7.30)
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2ikW FAN HEATER
Three positlon awltchlng to
suit changes in the weather.
Bwitch up for full heater (24
kW), awitch down for half
heat (13kW), switch central
blows cold for summer cooling
—adfustable thermostat acts
as auto control and safety cut-
out. Complete kit 23,150,
Post and ins. 7/6

12 volt Car Battery Trickle Charger. Made in
Japan, thie is very small and neat. Regular use
will keep your car battery in good trim throughout
the winter. Silly price, 25/~ plus 4/6 postage and
insurance.

QUICK CUPPA A

Minl Immersion Heater, 350w,
200/240v. Bolle full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside for
tea, baby's food, etc. 24/6, post
and insurance 2/9. 12v. car model
also available 19/8.

PLINTH AND COVER
Suitable for most auto
changers, teak base with
tinted perspex cover. 8§/~
plus 6/6 postage. Special set
for Balfour autochanger 85/-
plus 6/6 postage.

- HORSTMANN “TIME & SET” SWITCH
(A 30 Amp 8witch.) Just the thing if you want to come home
to a warm house without it costing you a fortune. You can
delay the switch on time of your electric fires, etc., up to
14 hours from setting time or you can use the switch to
give a boost on period of up to 3 hours. Equaliy suftable to
control processing. Regular price probably around £5.
fpecial snip price 20/6. Post and ins. 4/6.

1 HOUR MINUTE TIMER
Made by famous 8miths company, thege have a large
clear dial, size 43in. 2 3}in., which can be set In
minutes up to 1 hour. After preset period the bell
ringe. Ideal for processing, a memory jogger or, by
addingsimple lever, would operate mlero-switch, 22/8,

THE FULL-FI STEREO SIX
The amplifier
sensation of the year
You will be amazed at the
fullness of reproductlon and
at the added qualities your
records or tuner will re-
produce. Buiit into metal
cabinet elegantly styled
and teak finished to blend
wlth modern furnishings, this amplifier uses an
integra'.ed solid state circuit with an output power of 6 watts R.M.8. aplit
over the two channels. The ampilfier is ideal for use with normal pick-ups
and tuners, it has a double wound mains transformer and ganged volume and
tone controls—also switching for Mono to Stereo, tuner or pick-up. Other
controls include *'treble lift and cut, "*balance’’ and separate mains onjoff
switch. Price is £8.18.8 plus 7/8 post and insurance.

SPARTAN Portable
RADIO

Long and medium wave,
7 transistor, size 6in.x
4In.x1%in. with larger
than usualspeaker giving
very good tone. Built-in
ferrite aerfal and tele-
scople aerfal for distant
stations. A real bargain
complete with leather case, carry sling, earpiug
and case. 2£8.15.0, plus 5/~ post and ins.

MULTI-SPEED MOTOR
Replacement in many well known
food mixers. Bix speeds are available.
500, 850, and 1,100 r.p.m, from either
or both of the nylon sockets (where
the beaters of the food mixers
normally go) and 8,000, 12,000 and
15,000 r.p.m, (ideal polishing speeds)
from the main drive sehaft. Very
powerful and useful motor size
approx, 2in. diameter B5in. fong.
Price 17/6 plus 4/6 post and ins.

MAINS OPERATED CONTACTOR
2920/240V 650 cycle solenoid
with laminated core so very
silent In operation. Closes 4
circuite each rated at 10A.
Extremely well made by a
German Electrical Company.
Qverall size 2} x 2 x 2in. 4

;:"MY'TSTOR LIGHT STANDARD WAFER SWITCHES' 18/8 each.
ﬁ% d size 1} wafer- plated 5-amp contact, stan-
‘;meamlela%am::m’v:g::‘shmhg ’ dard {ln‘ -pindle 2in long—wlth locking washer and nut. DOUBLE ENDED MAINS MOTOR
brilliance to out. Assembled No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way On feet with holes for screw- .
and wired ready to install. S down fixing. To drive models, |4
59/6. Z‘l)po{e :;: %: :;: :5: :5: :;: :;: lg;: 105‘ oven, blower he;ter. ete, 10/~ ".J)\
2 poles h, plus 3 st and i
AUTO-ELECTRIC CAR AERIAL Sholes 08 @6 o6 &8 100 108 10/ 1418 14/8 | iasaancer s r more poat
with dashboard control switch— 4 poles 66 6/6 6/6 10/6 10/6 10/6 10/6 18/6 18/6 free. ) Z =
otraciae. Bustable tor 13y Sholee o8 1008 los lols ive ive lue ses seis =
retractable ble for v _ poles / /6 /6 28/6 26/6
positive or negative earth, Supplied (| Tpoles  10/6 10/6 10/6 14/6 18/6 18/6 18/6 30/6 30/6 0°005mFd TUNING CONDENSER
complete with fitting instructions ¥ 8 poles 10/6 10/6 10/6 14/6 18/6 18/6 18/6 34/6 34/6 Proved desi, ideal
and ready wired dashboard ewitch. 1\, 9poles 10/6 10/6 14/6 14/8 28/6 2%/6 £2/¢ 38/6 38/6 Tovi il Wiy
£5.18.6 plus 5/- post and ins. = }g PO{GB igi: }%: i:;: i:;: g;: g{: g’ Iﬂ/: g/: straight or reflex circuita
poles 46/ I
COMPUTER TAPE 2/8 each, 24/~ doz.
SR ot e Best magnetic 12poles  10/6 14/6 14/6 18/6 26/6 20/6 26/ 50/6 / /

upe money can buy. Made by

E.M.Y., 1lin. wide almost un-

breakable and on & 10}in, metal

computer spool. Users ‘have

clalmed successful results with video as well as
sound recordings. 19/6 plus 6/6 post.
Cassette to hold spool 10/— extra.

with enquiries please.

‘Where postage is not stated then orders over
£5 are post frec. Below £5 add 2/9. H.A.E.

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH
Also 102/3 Tamworth Road Croydon

\Lo_qshould read the
Goodmans
High Fidelity Manuals

Goodmans High Fidelity Manuals are of vital interest to
you, and contain constructive and informative articles on
alt aspects of High Fidelity sound

One manual contains specifications, descriptions and

full cotour illustrations of the entire current range of

loud ker cabinets, sy , amplifiers and F.M. tuners
The construction manual contains the information

needed by those enthusiasts who prefer to make their own
High Fidelity or musical instrument toudspeaker systems

These manuals are available free from

Goodmans Loudspeakers Limited
Axlom Works Lancelot Road Wembley Middx. Tel: 01-902 1200

a:
Full colour manual O I
Construction manual (] (71ek as requirea}

l Neme . ) l

Address

P.E.2 l
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SO PROFESSIONAL 7//
SELF-SPN YUKAN AEROSOL WAY -~

Got these airdying GREY HAMMER
W/ op BLACK WRINKLE
(CRACKLE) finishes

Other Yukan Air
Drying Aerosols.
Modern Eggshell Black Wrinkle (Crackle) alt at 85p at our 53g ot 90p
counter or 90p , carriage paid, per push-button self-spray can. Also
Durable, heat and water resistant Black Matt finish ( 3339 sel-spray
cans only) 75p carriage paid
SPECIAL OFFEK: [ can plus optional transferable snap-on trigger handle
(value25p) for 96p , carriage paid. Choice of |3 self-spray plain colours
and primer {Motor car quality) also available.

Please enclose cheque or crossed P.O. for total amount direct to

DEPT: YUKAN, 3073, EDGWARE ROAD, LouoouwszEé
(4

We supply many Government Departments, Municipal Authorities, Institutes

YUKAWN

corr. paid

Include

Zine Chromate
Clear Lacquer
Metallics: Grey, Blue,

and Leading Industrial Organisations ~We can supply you too.
Open all day Saturday. Closed Thursday alternocnx

bty 19 AMAZING MINI-DRILL

Indispensable for precision
drillidg, grlndmg polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4% volt external
battery. So much more
scope wicth MINI-DRILL.
Super Kit {extra power. in-
terchangeable chuck) 79/6

p. 2/6.
De Luxe Professional Kit
with 17 tools 130/- p.p.

4/6.
Money Ref. Guarantee.

ERLIN SUPPLY CO.

Dept. PE2D, Nailsea, Bristol BS19 2LP
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Fig. 16. Layout of components on Board ““C”’, the high
voltage regulator—shown full size

The transistor used in this position must have a high
Veo rating to allow for the difference between the un-
regulated input and the regulated output voltage, even
under transient conditions. The regulator may be
called on to provide up to 10mA at 180V.

If the nominal 200V supply rises to more than 220V,
the transistor would get quite hot; hence the clip-on
heat sink used in the prototype. The anode resistors
R26 to R30 for the four “Nixie” tubes and the decimal-
point indicator are mounted alongside the regulator
on the same printed circuit board to give a neat appear-
ance and to reduce the risk of a damaging short circuit.

Shorting the individual anode outputs to earth will
not harm the regulator, because these resistors limit the
current to a safe value. However, if the 180V output
is shorted, the transistor will be instantly destroyed.
In fact, in this design, the series pass transistor is used
as a “fuse”, it being impossible to use a conventional
fuse link to afford any protection to a device operated
under these conditions.

The 150mA fuse FS2 in the ‘“‘earthy” line of the
transformer will only be able to act fast enough to
protect the diodes and the transformer itself, and the
only way the transistor can be protected is by using a
current limiter similar to that used in the 5V regulator, a
course considered unnecessarily expensive in the
prototype.
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PRINTED CIRCUIT

The printed circuit used for the 180V regulator is of a
simple design which lends itself to lome production
using the ‘“‘paint and etch” system of printed circuit
board construction which many readers will have used
before.

The layout is shown in Fig. 16, which also gives
component mounting details. «It is recommended
that the holes be drilled before the printed pattern is
painted on, as this gives a good guide, and enables
more accurate painting to be achieved.

If the constructor does not have facilities for pro-
ducing printed circuits there is no reason why a tag-
board of similar dimensions should not be used to
support the regulator components, though the appear-
ance would not be as neat in this case.

NIXIE DISPLAY

The drivers and power supplies used in the Digi-
Clock are capable of handling any type, or make, of
gas filled numerical indicator tubes currently available,
and alternatives may be directly substituted for the
STC GNSA used in the prototype, with appropriate
wiring changes according to the pin connections.

Manufacturer’s data on ““Nixie” tubes usually states
that the highest anode voltage available should be
used to drive these devices, and readers may be a little
puzzled by the choice of 180V for this design, as this
is very close to the minimum voltage allowable.

The reason for the choice of such a low voltage is that
the SN7441AN decoder driver is only guaranteed
to ““hold off” 55V; a Zener diode connected to each
output breaks down if this voltage is exceeded. This
means that the maximum voltage differential which
can be achieved across the tube is 55V.

In our case, the voltage across the tube when it is
supposed to be off is 180-55V which means that 125V
can still be applied in these circumstances. Obviously,
if the anode supply is raised too far, the 55V differential
will be insufficient to ensure that the cathodes, which are
supposed to be off, do not conduct.

COLOUR FILTER

If these cathodes do conduct, an unpleasant back-
ground haze is produced which impairs the readability
of the display, and in extreme cases more than one
numeral could become lit within the same tube. For
a clear *“Nixie™ display with the view of the unlit

numerals completely suppressed, it is important that a

red or orange coloured filter be employed between the
tubes and the observer.

Although tubes are available with this filter applied as
a lacquered coating on the outside of the glass envelope,
by far the best system is to use clear tubes with a
common external filter sheet. In this design the filter
is produced from a sheet of ordinary orange tinted
Perspex, which performs admirably in this role, mounted
on the front of the clock to form the viewing window.

The decimal point separating the two ‘“‘minutes”
indicators from the **hours™ section has to be provided
separately when using the GN5A ““Nixies™, as these
devices do not have integral points as do some other
types. In the prototype a Hivac type IMH ‘‘Mini-
cator’”, miniature neon, performed well in this role,
and was driven from the 180V supply via a 100K
resistor. Any small neon lamp, such as used for mains
indicators, could be used with the correct value of
series resistor R30.

Next month: Final wiring and testing
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Reallilics

A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Time expense

Sir—I have been a faithful reader of
PracTicaL ELecTRONICS for a good
many years now, and 1 have not until
this month’s issue (December 1970),
come across a Digital Clock.

But I would like to express my
disappointment when | saw the
circuit, and found the cost of it was
in the region of twenty-five to thirty
pounds to produce. This puts the
clock well beyond my, and 1 should
imagine many other readers’ grasp,
and even then with a little too much
heat on one of the pins the complete
project could be destroyed.

I have also seen on the market a
digital clock using a cold cathode
display, costing under twenty pounds,
so | was naturally assuming that
your project would cost much fess,
—but it doesn't.

I’'m_sure many other readers must
feel the same way about the high cost,
and 1 cannot see many readers
attempting the project.

C. Honeyands,
Cosford,
Wolverhampton.

The estimated cost of making the
compiete “Digi-Clock’’ using the com-
ponents specified is in the region of
£40. No doubt many readers will be
able to find ways of reducing this cost,
but in order to build an all-electronic
digital clock the degree of circuit com-
plexity involved, whether using
integrated circuits or discrete com-
ponents, is bound to make this an
expensive project. However, one must
consider the accuracy and reliability
together with long life in comparing
the cost with any clock using electro-
mechanical devices.—M.A.C.

Not for Fun?

Sir—Congratulations! You are now
printing some really worth while
designs. in P.E. 1 am specifically
thinking of the *“‘Digital Clock™ and
the “P.E. Gemini Amplifier™, and the
forthcoming Sound/Light Controller.
We want far more articles of this
calibre, not designs for radios, metal
detectors, electronic dice, war games,
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etc. You should take a poll of

readers’ wants—I am sure that the

majority of them, like me, want to
build useful things, not toys!

M. J. Clarke,

London, S.E.1:

| am pleased to learn that you have
reacted favourably to some of our
recent designs. On the other hand, |
cannot agree with you so far as your
comments relating to metal detectors,
war games, etc. Electronics is a servant
to all, and we must be very broad-
minded concerning the applications of
this technology.

| certainly see no reason why amuse-
ments such as ““War Games’’ should not
be described. After ail, the electronic
circuitry involved can be as technically
fascinating as that used for more
prosaic projects, i.e. commercial com-
puters.—Ed.

Biased view

Sir—I have been a regular reader of
your magazine for many years, and
find it very enjoyable to read, and the
circuits are really up-to-date. 1 also
attend day-release Technical College
and have an Intermediate Certificate
in City and Guilds Radio and T.V.
Servicing.

Nevertheless; 1 have come across a
problem which no-one can explain,
and I can find no book in the whole of
Cambridgeshire which can give me
an answer, so I am writing to you in
the hope that you can help me before
1 go mad!

In the latest circuits, for example,
audio amplifiers, which are d.c.
coupled, it often appears that the a.c.
signal input is fed straight to the base
of the first transistor, without the
transistor having any d.c. base bias on
it (from resistors, potential dividers,
etc.). Therefore is it possible for a
transistor to amplify the input a.c.
signal without having any base bias?

Also, in a transistor configuration
such as the ““Super-Alpha pair”, the
first transistor usually has a base bias
resistor, but the second transistor’s
base is connected straight to the first
transistor’s emitter,

Even in PrAcTiCAL ELECTRONICS
the text usually just states that the

emitter current of the first transistor
is the base current of the second
transistor; but how can that be—if
there is no base bias resistor on the
second transistor, there can be no
voltage on the base, hence no current
(Ohm’s Law). .

I must apologise if my query has a
very simple explanation, which 1
should know, but technical college
lecturers tend to show you a circuit of
a transistor amplifier, and just say,
“The signal goes in there, and comes
out here,”” and expect you to accept
it!

J. Hammond,
Great Abington.

When an alternating voltage is
present at the collector of a transistor,
this consists of an alternating direct
voltage. |f this is passed to a succeed-
ing stage by way of a capacitor, only the
alternating component is passed. |If
this component is passed to an un-
biased transistor, this signal will be
rectified and amplified; an audio
signal so treated would be distorted.

With d.c. coupled linear amplifier,
the d.c. component from the previous
stage is so arranged to correctly bias
the succeeding transistor so that an
exact reproduction of the a.c. com-
ponent is made.

A “'Super-Alpha’’ pair is a compound

of two transistors, d.c. coupled to .

form, in effect, a high gain transistor.
This gain, ideally, approaches the
product of the individual transistor
gains, hence ‘‘Super-Alpha’’ as a
description.

For pulse amplification, such com-
binations do not need a second transis-
tor base resistor. In af. amplifier
applications, this resistor is
required.—G.G.

AND P.E.

Readers in the U.K. are probably
aware that British currency will be
decimalised with effect from February
15, 1971. The following notes are
issued for their guidance when writing
to Practical Electronics.

|. Cheques and postal orders should
show amounts payable in decimal
currency.

2. Readers’ cheques and postal orders
written in £ s d will not be accepted by
the banks or Post Office after February
15, 1971.

3. Handwritten cheques of more
than £!, which include new pence,
should use a hyphen in place of the
decimal point (e.g. £7-80, £30-06).

4. Postage rates on and after
February 15 will be 24p second class and
3p first class for up to 4 ounces. Old
£ s d stamps used on and after this date
must be at the new rate of éd second
class, 7d first class for up to 4 ounces.
Readers requiring a reply to cor-
respondence are asked to use the
correct postage rate on s.a.e,

— DECIMAL CURRENCY =
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TYPE 13A DOUBLE BEAM
OSCILLOSCOPES
An excellent gencral purpose
D/B  oscillnecope,
¢/8-750KHz. Bandwidt
Sengitivity 33mVv/CM.
voltage o IOI

(15
S0/250V
exeellent working canlition.

.10.0.

e Mupplied  in

« 1rr|1ne 30/..

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
Sensitivity 100m Q/v. Measurea AC/DC
Voltages 12mV to 1,200v. AC/DC Current
12yA to 1.2 Amp. Resistance 12 ohm to
120 m@ HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 50 Mc/s, 40mV to
4V up to 1,000 Mc/s. Offered in perfect
condition. 288 each. Carr. 10/-.

CRYSTAL CALIBRATORS No. 10

Small portable crystal
controlled wavemeter.
Hize 77:°74" * 4", Fre-
quency range 500 Ke/fa.
10 Mc/s (up to 30 Mc/s
on harmonics). Cali-
brated dial. Power re-
quiremments 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent con-
dition. 89/8, Carr. 7/G.

TAPE CASSETTES
Ton qu.xm) in plastlc library boxes.
€60 60 min B8/8 3 for 24/8
C'90 90 min  12/8 3 for 36/~
€120 120 min 15/~ 3 for 43/6
assettc Head Cleaner 11/8, All Post Extra.

CLASS D WAVEMETERS

A cryatal controlled hetero-

dyne frequency meter
covering 1-7-% Mc/s.
Operation .on 6V d.c.
Ideal for wmateur use.
Available in good used con-
olition. £5,18.8. Carr. 7/6,
or brand new. £7.19.6.
Carr. 7/6.

B.C. 221 FREQUENCY METERS
Iatest release 125kHz to 20MHz. FExcellent
condition. Fully tested and checked and
complete with calibrator charta.

£27.10.0. each, Carr, 10/-,

AM/FM SIGNAL GENERATORS
Ogcillator Test No.
*mﬁ) 2. A high quality
{ precision instru-
ment made for the
Y, ministry by Airmec.
(5 “t Frequency  cover-
£l 'lge 20-80Mc/s, AM
— C.WJFM. Iucor-
pol.xtes preeision dial, level meter, precision
attenuator 1pv- 100m\ Operation from

12V (e, or 0/110{200/250V a.c. Size
1248 9in. Supplicd n brand  new
condition . complete with ull  connectors
tully teated. 245, Carr. 20/-.
AVO CT.38 ELECTRONIC

MULTIMETERS
High quality 97 range instrument which
measures a.c. and d.c. Voltage. Current,

Resistance and Power Qutput Ranges d.c.
volts 250mV-10,000V (10 megQ-110 megQ
input). D.c. current 10uA- . Ohms,
0-1,000 meg e, volt 100mV-250V (with
R.F. measuring head up to 250MHz) a.c.
current 10444-25A. Power output 50 micro-
watts-5 watts, Operation 0/110/200/250\ a.c.
Supplied in perfect condition complete with
circuit lead and R.F. probe, £25, Carr. 13/-.

ADMIRALTY 62B RECEIVERS
High quality 10 valve
receiver manufactured by
Murphy. Coverage in 3
hands 150-300 Ke/s; 53
Ke/s-1-3  Mc/s; 39300
Ke/s. L.F. 500/KHz. In-
corporates 2 R.F.and 3I.F.
stages, bandpass filter,
noise limiter, crystal con-
trolled B.F.O. “calibrator
Bullt-in speaker, output for
phoneu. Opemtiou 150/230V  a.c. Size
19} - 13 < 16in. Weight 114lb, Offered
in good “orkmg condition. £22.10,0. Carr.
30/-, With circuit diagranis. Also available
B41 L.F. version of ahove. 13K Hz2-700K Hz.
£17.10,0. Carr. 30/-.

T0-2 PORTABLE 0SCILLOSCOPE
A general purpose low
cost ecomomy oscillo-
lcope for everyday use.

amp.  Bandwidth
" CP8-1 MHZ. Input
imp, 2 meggQ 25 P.F.
Illuminated scalé. 2in.

1. F. output, ete.

tube. 115 . 180
230mun. Weight 8lb.
220/240 V a.c. Supplied

brand new with hand-
Look. £22.10,0, Carr.10/-,
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RANESVIENERS

USED EXTENSIVELY BY |

NDUSTRY, GOVERNMENT

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

FTC-401
TRANSISTOR
TESTER

Full capabilities for measuring ||
A, B and ¥CO, wpn or pup.
Eqnally adaptable for check-
ing dlodes. Supplied complete
with instructions, battery and
teads, £8.19.6, P. & P. 3/-,

NEW ‘“‘SEW?"
CLEAR PLASTIC METERS
TYPE SW. 100

| 100 x 80 mm

lin\
20V e, .
50V d.e. .
1A d.c.
5A d.c.
300V a.c. . 89,
VU Meter ...

BAKELITE PANEL METERS

TYPE S-80
80 mm
square fronts

DESIGNS

AR M Meter

“SEW" CLEAR PLASTIC METERS

Type MR 85P. 4}in. 4}in fronts.
10mA
50mA ..
100mA
500mA
1A

S Meter TmA .
16 | VU meter ....
/- | 1A a.c.*
3A a.c.*

7R |

10001oou\.f

La00uA .. .
500-0-500uA ..
ImA .
1-0-TmA .
2mA

SmA

10maA
20m A
0ma .
100m A

Type MR.38P, 1 21/32in square fronts.

150m.A .. 278
200mA .27/8
300mA 27/6
500m.\

TH0m A

2001 A

%mctﬂ hu\':
VU meter ...

%Meter I
VU Meter ...
l\nm M

Type MR .45P. 2in square fronts.

B mcten lm‘i
VU meter ..
1A 9 5

*MOVING IRON —
ALLOTHERS MOVING COIL
Please add postage

&

b 100 200 300 500

||'||| nnn
% MIC R(AANF‘[R(

I

500m v
DS
“SEW" BAKELITE
PANEL METERS

Type MR 85. 3!in square fronts.
S00m v .
1AL

EDGWISE METERS
:‘ype PE.70. 8 17/3%in x1 15/32in x 2in
eep.

VE meter .

Send for illustrated brochure

Discounts for Ouanmlas

High quality ceraniic construction.
enamel. Heavy duty brush wiper.
ex-stock Single hole fixIng, iin. dix. shafts, Bul

Windings

Continuous ratlng.

OWER RHEOSTATS '

embedded in vitreous
Wide range
Ik quantlties available.

”WATT 10/25/50/ 100/250/500/1,000/1,500/2,600 or 5,000 chms, llj I LA N
50 WATT. 10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, 21/, P. & I’ 1,5,
100 WATT. 1/5/10/25/50/100/250/500/1,000 or ‘.!.500 ohms, 27/0. l‘ & P,

February 1971

IAIGOII TP142E DIITOI'HOI FACTOR
METERS, Exccllent eondition. Fnlly tested.
820. Carr. 15/-.

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

A new  portable
bridge offering ex-
cellent range and
accuracy at low
cost. Kanges: R.
10-11-1 meg
4 Ranges --1%.
LlpgH - 1711
HENRYS 6 Ran-
ges -29,, €. 10pF
s 1l1omid. 6
Rangea 2-2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges --1°;, Bridge voltage at
. Operated fromn 9 volts, 100uA.
tion. .Attractive 2 tone metal
P 5 Zin. £20. P. & P. 5/,

case. Siz:

COSSOR 1049 DOUBLE BEAM OSCILLO-
BCOPES. DIy.c. coupled. Band width Tke/s.
Perfect ordder.  £85.  Carr. 30/-.

TE-20D RF SIGNAL GENERATOR
Aceurate wide range
~ignal generator cover-
ing 120ke’s to 500Mc/e
on G bands, l)ircctly
calibeated.  Varlable
RE attennator, audio
autput. Ntal wsocket
for calibration. 220/
240V e, Nize 140
218 170mm. Brand
new with instructions.
215, Carr. 7,0,

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS

Frequeney 020 Ke's on 2 ranges, Output
9000 or Sk Q. Opcration 200/250V, A.C.
supplied In perfeet order, £12.10,0. Carr.
/-

TE22 SINE SQUARE WAVE

AUDIO GENERATORS

Nine:  20c/s to
200 ke's on 4
bawds.  Square :
20¢/s to 30 ke/s.
Output  imped-
ance 5,000 ohms.
200/250V. AC
Supplied  brand
new and guaran-
teed with instruc.

£216,10.0. Carr. 7/6.

MARCONI TF885 VIDEO OSCILLATORS.
0-3MH 7. Nine Xquare Wave, 245, Carr. 20/-.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER
20F-2.000 el

ohms 200
mexuhnw Also
checks nnpe-
dance, turns
ratio, ingula-
'.Ion 200,250V

lnnd Xew £17.10.0.§
Carr. 7/6.

270" 500 MICROAMP METER. Incorporated
in Radio  Altitule Idicator 1D-14APN.
Fleal for rev. connter, ete. 16/8, P. & P

ADVANCE TEST EQUIPMENT

Brand new and boxed in ozigioalsealed caztons,

J1B.AUDIOSIGNALGENERATOR,

15 ¢/s to 50 Ke/s. Nine wave. Output 600

obmis or 5 ohnis. £30,0.0.

VM?79, UHF MILLIVOLT METER.

100 Kc/s to 1,000 Mc/e. ac. 10 mV to 3V,

D.c. 10 mV to 3V. Current 0-01 uAto 0-3
Resistance 1 ohm to 10 megohm.

5z do,

TT18. TRANSISTOR TESTER, Full range ot

facilities for testing PNP or NPN transistors

in or out of circuit. £37,10,0,

Carriage 10/- per item.

MARCONT TF195M BEAT FREQUENCY

OSCILLATORS. 0-40KHz. 220, Carr. 30,-,

tion wmanual anl Jels,

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

Also see next two pages
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SEMI-CONDUCTORS/ VALVES §Y. /&4 m” PJI[//I
o,
TRANSISTORS VALVES  33%% OR MORE
IN914 1/6 AC128  5/-BBY38  4/-(ILd 2/6/25L6 7/8|EL9L 5/~ |
IN40O1  1/8/AC154  3/-/BBY39 4/ 2624 8/-|EL95 7 SEN D SA E FOR
IN4002  1/6|AC176  §/-[BSY51  6/8 12525 8/6|EM80 8/-
IN4003  2/-|AC187  6/-BSYS6 18/~ 9526 11/6|EM81 8/6 DISCOUNT PRICE LISTS
1N4004  2/-AC188  6/-|BSY95A 3 30C15 15/~ EM84 716
IN40056  2/6|ACY17  6/-BY100 3/ 30C17  18/-JEM85 11/
INGDOG  8/-[ACY18  §/-BYI24 3/~ 30C18  15/-EM8T 11/ R .
1N4007  4/-lACY19  B/-BY126  8/- 30F5 17/-[EY51 8/-
IN4148  1/6/ACY 20 4/8/BY127  4/- 30FL1  15[-\EY86 8/-
4/6)BYZ10 8/~ 30FL12 18/6(EYST 8/8
$/6BYZIl 7/ 30FL14 15/6{EZ4Q 78
YoBvals 8 NL  DlEzse s
- - 7 . /
135. MJ480  19/6 30P12  16/-|EZ81 5/6 =
10IMIas1 28 J0P1s  181|Gz3v o6 FULL CURRENT RANGE OFFERED, BRAND NEW AT FANTASTIC SAVINGS
ke o Sl iets
18| - J0PL13 -[K166  27/8 | 2025T/C st .17, SL72B 19,
okt 18 T e O
8/ - b 10 SL75  $25.19.8
NKT213  5/- 36W4 5/-|PABCS0 g/ | 3000 stereo  £8.10.8 ‘19,
://? NKT214 8/= 35Z4 5/-|PC86 11/6 | 8P25 MKIII £11.15.0 Sh’,gl'; 33’{8'3
12/6|NKT216 776 3525 7/-|eC8s 18/- | 8L56 £11.126  A70/11 $1119.6
4.[NET217 8/ 50B5 7/-PCO7 8/8 | sL65B 14106 401 £25, 0.0
5| ;ﬁ;‘;‘x :53 ggC5 ;;' ;gcmg(; ?7//8 Carriage 7/6 extra each item.
3/8 g :
356 NKT261 4/~ 8542 7/6PCC8S 8/- | TEAK PLINTH8 AND PERSPEX COVERS
8/-|NKT271 5/ 807 9/61PCC88 12/~ | 1, For 8P26, SL65, SLG5, 3000, 20251"/0. 2025, 1000,
9/ NKT272  B/- 1626 6/-|PCC89  10/8 | 2. For AP75, BL75, SL95. £5,19.8
10/6/NKT274 4/ 5763 18/-[PCC189  11/- | 3. For P25 etc. to operate with lid in place 5,19,
8/8 ;légi;;g g;- ‘1124361 }g;' %;gg :‘g Carriage 7/6 extra each type. Full rnnge of Garrard accessories available.
8/- 2 B g i
CcY3l 7j-|PCF84 9. Tl
Yo kT3 181 BAvor  gelorss 117 SPECIAL OFFER! ) SN eliidin]
6/6|NKT404 12/6 D Zf: e }g;: Garrard NP23/III Btted  Goldring G800
§/-|[NKT4056 15/~ DF96 7/9lpCF8R02 1 cartridge and wooden plinth and plastic
g/aNKT 73 8- Dol 7// LR 1:;' cover. Ready wirel, 'gotéu llst price £35.
19/6|NKT 10439 7/ . 5 - OUR PRICE ££2.10.0, Carr. 10/-.
%0 3-8 hE g/' PCF806 11:/; GOLDRING GLG9/2 fitted Goldring G800
2/6 0A10 5/- DL92 7/' PC{S?,S 7/9 cartridge complete with de luxe basc and
2/6|0A4T 2/~ DL 8/- %Lgi 18/ cover, Total list price £60.16.0.
2/6/0A70 g; e 7/; I 8//5 OUR PRICE #39. Carr. 20/-.
B/- AT - DM70  €/8/PCL85  9/6
0801 o DYoR  eelpcrss o8
}};- OAD0 o/ EY87‘ 7/-|PFL200  11/- SINCLAIR EQUIPMENT
36| OA91 1/8 By 11’;/0 PL36 11/~ | CR10T AM/FM STEREO TUNER AMPLIFIER | Project 80. Package offera. 2+ Z30 amplifier,
2/6 049, }j: EABCS0 6//; Tres %’/o s““:: TCHING PAIR BA1003 SPEAKCER |sterea 60 pre-amp, oit,)zo5 Care, 73”13'
4/- QA2 EAF42 10/- - - , Carr, 7 T
.| 0A202 2/e = PL83 8/ wllh PZ6 power supply,
S aGoame gl EBOL1  1oS/EL8S T+ output 4 watts per channel. Excellent &5 a2l Carr 76,5 250
o BC177 7/6|0C19 78 EBCS) 8/6 PL500 18/ | reception AFC, built-In. MPX. Cer/XTAL ok e amplifier, atereo 80 pre-
2N2309  4/-ipcla;  7/6/0C20  19/6 EREi0  Gh|PL804 18- | Input. Total List £50.5.0. OUR PRICE' 3=, "%,  amp. PZS power supply.
Nty 4rjpcier wnoC 08 EBFSS  86pya;  dgjg | 0100 Curr. 1276, T Taostomer for P48,
S 7;‘ BCISL 4002 10- EBFS9  6/8lpyg)  6/6 | Also available with Garrard 2025T/C ST 5018 estrn. AQd to any
3N2648 10/ Bgzl‘zL 4/6 025 ,”' EBL21  12/-/pys) 8/~ | Record Changer, Plinth, cover and stered|os the above #4.17.8. for active filter unit
e At e S B M s Reads vied 34 Curr OB ana 14 for o gl of 18 meskem. Froe
2N2923  8/8ipcyas ~10C28 12/6 - 0 FM Tuner £20.19.8. Carr.-7/6.
32024 3/8|noya; 14y |0C29 16/ BCCi0  Lleves g Al other Blnclair products in stock. 2,000
N2995  $/8lpcyyy gy OCH 10/ s Seleysoo 10 TELETON SAQ203E amplifier, 423, Carr. 7/6. 3000 Amplifier $36.
IN2926G  2/6) = 0C36 12/ /8lpygo1 10/- STERE AMPLIFIE Carr. 7/6. Neoteric amplifier £48, Carr. 7/6.
2N20260  2/6lDcngs  onl0cal  B)- poces  Brus 1y | 31 (o) LIFIER
IN2926Y 2/ = locse 8/~ - -|u26 15/« Solid state, 10W
IN3053  Bl-|Borel  go0CA4 56 rores yakluse o). | frm— O el muntc| X TRANSISTORISED FMRTU"ER *
2N3064 10/-BCY72  3,6/0C15 B/ ECH2l 11/6/Uss, (0| &S B 8y power €W rm.s HioH . QUALITY
svies IoaGall Teccs  ye R Wlom e Lo ono o T e BeX,, QUALITY
4 -'BD121 18/~ 2C7 ECH42  18/-l7oa: 0 g N 3
7650153  10/6/0CT! 3. BOH81  oig U282 8/- | SPECIAL PRICE £20, Carr. 7/6. 0 LYJ_F 4:“1‘"
2/8ippias  18/.|0C72 5/- ECHS3 8/6 t’,ggi 12;/' N Double tuned 5‘!:'
15QBELIS  BioCT? B ECLYO  SeiuABCR /o | HOSIDEN DH-02S STEREO HEADPHONES crimlnator,  Ample
38lBF167  5/-(0CT5 8- ECLss  12/6/UAF42  10/8 | Wonderful value anid o oet
3/ 8§ 06 H 5 UBC41 9/8 flent § amplifiers. Operates
7 - - 4 attery. Coverage 88- 3
M Bl-:l 3 8/-|0C76 8/ EQL?(; 8/6 UBO81 8- excellen P‘;J"I 0"‘] on 9V battery. Ci ge 88-108 MHz. Ready
5 BF180 78 881,‘3 ‘/- El".:!:.\ 8/~ UBF80 by '{‘Tn“‘ cgl'"hne!~ built ready for use. Fantastic value for
8/’6 BF 181 /8 OCél 55: g;:z lg;- UBF89 - i);r{:s EB :h:‘“ B money. £6.7.8, P. & P. 2/6. Ktereo multiplex
5 Prim Ylocmn 4 EF4]  ip[LCCEd 919 | impedance. ey,
°185 -|oces 5/- EF42  14/-|UCC - | 20-12,000 cps.
2/8/pr1ss g//e 0084 ,{ EF80 5f_ UCF80  10/8 | Complete with lead
7/-|BF195 8/-|0C139 5/ EF85 e LvCH‘.‘l 11/~ | and stereo jack plug.
/I BF200 7/6/0C140 78 EF86 6/g|UCH42 13/~ ONLY 47/6
7/-'BFoa4 8/-{0C169 4/ EF89 5/6/CCH81  8/6 | P. & P.2/6.
jasris  goecne b o setOn
BF244 . B 2 ¢ 2
Y8prase  4g0C200 78 Eriss  agUFQ  10. | HOSIDEN DH-08S DE LUXE
§/-|BFX13 47g/0C201 9/8 EF184 7/_ UF80 718 | STEREO
fprxa gooom  ase B0 SLur 8| HEADPHONES
BFX30  6/6/0C203  7/6 L -
8/-BFX44  7/6/0C204 8/ EL33 17/6 UL41 18/- | Features unique mech- Our latest edition givi P
3 o z ng full details of
8/6pFxgs  8/-0C205  1g/6 BLt 11/-'ULKR4 -8/8 | anical 2-way units and comprehensive mnu"o, HI-FL EQIJ’IPMEN"I“
8/-|g 0C207 15/- EL42 11/6 UY41 8/~ | fitted adjustable level
3/;jprxss  g80C20: BL81  100mCy8s o8 ] COMPONENTS, TERT EQUIPMENT and
Seprxsr  geOCErl 18 ELBL 5/ VRIONE0 5/6 | vetomes. 20-20.0006ps. COMMUNICATIONS EQUIPMENT. FREE
2 BFX88  5/-{ORP1 10/~ 2002 $0/-|EL85 813 VR 1o0a0 81 ge enlc& -0'-'2;00%9& DISCOUNT COUPONS YALUE 10/-, 248
§|BEY1S b1 ORP60  8/- - N 0"1'1;“;‘ wi ;Pf:"b' pages, fully Illlustrated and  detalling
farim SATHY 80 Jengm DioDES | WP | MR ae B o e ey e
5/8|pFys1 4/-|[PL4002  8/-| 400mw. (3.3 to 33v) §/- LA
- - FOR
5/-IBFY52  4/8|PL4003  3/8] 1.5 watt (2.4 to 200v) 4/- -
;;: BFY90 1353 PL4004 3;3 10 watt (3.9 to 100v) 5/ L‘;},’T“}, AMERICAN TAPE SEND
BSX19  §/8/PL4005 8/f| — ——————— — ity American tapes. Brand
10-BsX20  3a/PLaoos  4/-|  INTEGRATED DISCOUNTS | pew. “Discount on avantities. o
11/-|BsXx21 7/6|PL4007 4/ 10% on | 3in. 225{t. L.P. acetate ) 38 Now—
12/~B8X76  3/-|TIS43 8] CIRCUITS 124 any | 3jin. 600ft. T.P. mylar .. 10/-
7/6/BSY26  3/6|TIR44  2/6| L900 9/9; L9l4 9/9} Lozs | one type.  gin. G00Lt. et plastic 8/6|  Mi-fidality, ONLY
5/-| BSY::7 4/-T1845 3/6; 12/8; 1C-10 50/~ 403 13°,  on 5in. 9001t, L.P. acetate 10/- Electronit
5/-'BSY28  3/8ITIS46 3/6| 42/6; MC1303 52/6 m01304 254 any | Gin, 1,2001t. myla 16/-|  temponents
‘éﬁfa 5:323?15124/6 e 53“' L2001t 1B, "ce:m w. :‘.‘,:71:3."" 7/6
H i arge 53in. 1.2 . L.P, mylar 5 :
THYRISTORS 86/6; FCHI3l 10/-; FCH | quantity 52in. 1,8001t. D.P. my 22/8
161 10/; FJH141 10/-: | discountson | 5iin. 2,400ft. L.P. mylar . 39/6 P. & P.
PIV 50 100 200 300 350 400 FJH171  10/-: FJH18] application | Tin. 1,2001t. std. acetate. . 12/8
1A & b5/8 7/6 8- — 98 10/-; FJTH221 10/-; FTH231 Postage— 7in. 1,8001t. L.P. acetatc . 15/~ 1/6
3A - 8- 7/6 8- 9- — 10~ JH24110/~; FTH251 | Semi 7in. 1,8004t. L.P. mylar .. 20/- /
5A — 11/ 13/- —  18/- 10/-; FJJ121 17/6; FIJ131 Conduv.toru 7io. 2,400ft, D.P. mylar 25/~
A -1l 13- 14/- 19/6 | 17/8; FJJ211825/-; FIY101 | 1/6: 7in. 3,600{t. T.P. mylar . 45/~
1004 — 50/- 58/~ | 10/-. Valves 3/~ Postage 2/-, Over £3 pon pald
< See previous page @ G. W. SMITH & CO. (RADIO) LTD. @ See opposite page =
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RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES

5MHz Pass Band. Reparate Y, Y2 anipli-
flers. Calibrated triggered sweep  from
0-2usec to 100msec/cm.

Supplied complete with all accessories and
instructions, 887, Carr. paid.

MARCONI CT44/
TF956 AF

ABSORPTION
WATTMETER

1 pjwatt to G watte,
220, Carr. 20/-.

ADE
RESISTANCE
ATTENUATOR
Variable range
0-111dB.  Con-
nections. Un.
balanced T and
8000 range
+ 10 + 20 + 30 4+ 40dD. Frequency:
d.c. to 200kHz (=-3dB). Accuracy:
0-05d5.  +indication dB :z 0-01., Maxi-
mum input less than 4W (50V). Bullt in
8000 load resistanee with internal/external
switch. Brand new £27.10.0. P. & P. 5/-.

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

Sine
18-200,000Hz;

Square
18-50,000Hz.
Output max
+10dB (10k Q).
Operation
internal
hatteries.
Attractive two-tone casc 7Jin ¢ Bin 2in.
Price £17,10.0 Carr. 3/6.

Bridge T.
{0-1dB . 10) 4 (1dB :* 10)

Impedance

TECH PT-34. 1,000
0.P.V. 0/10/50/250/

500/1,000V a.c. and
d.e. 0/1/100/500m\
ilc. 6/100K. 89/8. P. & P. 2

MODEL TE-200. 20,000
O.P.V. Mirror scale, over-
load protection. 0/5/25/
126/1,000V i.c. 0/10/60/
250/1,000V BOLA]
o/eox/e

- 250MA. meg.
=20 to @62dB. 78/-. P. & P. 3/-.

MODEL 3500. 30,000
O,P‘.x. with ovellold

pro mirror

0/:85/2- 5/10/"5/100/
250/500/1,000 V d.c. 0/2-5/
10/25/100/260/500/
1,000 V. a.c. 0/50 uA/5/50/
800 mA. 12 amp. d.c.
0/60K/6 Meg./60 Meg(.
48,17.8, Post paid.

MODEL TE-70, 30,000
O.P.V. 0/3/15/60/300/
600/1,200V d.c. 0/6/30/
120/600/1,200V a.c.’ 0f
30,

MULTIMETERS /- EVERY purpose]

HONOR TE.10A. 20kQ/
Volt 5/26/560/250/600/
2,600V «.c. 10/50/100/500/
1,000V a.c. 0/50uA/2-5mA
250mA d.c. 0/6K/6 meg
ohnm. =20 to +422dB.
10—;) 100 mi:l, 0-100-0-1 mid. 69/6. P. &
.

UNR-30 RECEIVER

4 Bands covering 660KHz-30MHz. B.F.Q.
Bulit In Speaker 220/240V a.c. Brand mew
with instructions. $15,18,0. Carr. 7/6.

MODEL TE-300. 30,000
0.P.V. Mirror scale, over-
load protection 0/0-6/3/16/
60/300/1,200V d.c. 0/6/30/
120/600/1,200V  a.c. 0/

30uA |/ 6mA | 60m :
300mA/600mA., olax/sox/soox/u neg.
=20 to +63dB. £5,19.6. 3/-.

OIODEL TE 80. 20,000

PV
0/10/00/100/500/
1,000V. a.c. 0/5/"0/00/
"00 / 800 | 1,000V
l50/§00mA /
OIGKIGOIKIGOOKIO Meg.
24176 P. & P. 3/-.

W862 TRANSCEIVERS
Large quantity available for EXPORT!
Excellent condition. Enquiries Invited.

UR-IA SOLID STATE

COMMUNICATION RECEIVER

4 Bande covering 63KHz-30MHz. FET, &

Mewr, \arIahle BFOQ for S8B. BuIII. In
ic Aerial,

MODEL TE-90. 50,000
O.P.V. Mirror scale, over-
load protection. 003/13/60/

A3, o/
lﬁKIlGOKII BMIIS nieg.
& P. 3/-.

TME MODEL TW-50K. 46
ranges, mirror acale. 50K/
Volt d.c. 6K/Volt a.c. D.c.
-125, 0425, 1-25, 2-5,
5, 250, 500,
¢, volte: 1-5, 3,
5, 10, 2 500, 1,000V. D.c.
current: 25, 60;1:\, 2-5, b, 23, 50, 260,
500mA, 5, 10A. Resistance: 10K, 100K,
1 meg.,, 10 meg. Decibels: —20 to
+81.6dB. 28,178, P. & P. 3/6.

TE-16A  Transistorised
Signal Generator. 5 ranges
400 kHz-30 mHz. An
incxpensive instrumecnt
for the handyman. Oper-
ateson 9v battery. Wide,
casy to read scale.
800 kHz modulation.
5f - 0} «x3lj. Completc
with instructions and
Icads. £7.19.6. P.&P. 4/-.

TE-900 20,0000 /VOLT
GIANT MULTIMETER.
Mirror scale and overload
protection. 6in full view
me!er. 2 colour scnle. 0/

0 / 260 / 1,000 /

0/"5/1" 5/10/60/250/1,000/
0/56012A/110/100/500m A]10A
K/20 meg. ohm. £15,0.0,

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
ableinstrument. 8inelHz
to 100kHz. Square 20Hz
to 20kHz. Qutput max.
+10dB (10k(2). Opera-
tion 220/240V a.c. Size

215mm 160mm
120mm.

Price 227,100, Carr.
5.

E .40
HIGH SENSITIVITY
A.C. VOLTMETER
10 mcg. input 10 ranges:
17008 /-1 3]1/
3/10/30/100/300\
LS. 4¢l8.-1-2Me/s.
DchbeIs —40 to +504B.
Supplied brand new
complete with leads and
instructions. Operation
230V a.c. £17.10.0. Carr. 5/-.

TE-GS > VALVE VOLTMETER

High quality instrument
with 28 rangcs. D.c. volts
1:5-1,600V. A.c. volte
1-5-1,500V.  Resistance
up to 1,000 megobms,
220/240V a.c. operation.
Complete with probe and
instructions.  £17.10.0.

MODEL 5025, &7
ranges, giant &in
meter, polarity
reverse switch. Sen-
sitlvity: BOK/Volt
d.e.  3K/Volt a.c.
Yolts: 0-125, 0-25, 1-25, 6, 10, 25, 50,
50, 500, 1,000V. A.c. Volts: 1-5, 3, G.
250, 500, 1,0 C.
current: 25, 60;;\, 25, b,
500mA, 5, 10A. Resistance:

100K, 1 meg, 10 meg. Decibels:
+85dB £12.100. P. & P, 3/6.

’ 3
—20 to

200V dee. 0/6/
30/120/300/1 200V d.e.
0-03/6/60/600mA . d.e.
IGK/IGOKII 6/16 meg. —20 to +63dB.
£7.10.0, P. & P. 3/-.

TMK MODEL TW-20CB,
Features Resettable Over-
load Button. Sensitivity:
20K Q/Volt dic. B6KQ/
Volt a.c. D.c. volta: 0-0-5,
2-5, 10, 50, 250, 1,000V.
A.c. volts: 0-2-5, 10, 50, 250, 1,000V, D.c.
currents: —0-06 0-5, 5, 50, 6500mA,
Resistance: 0-6K, 60K, 0-500K, & meg
Ir)egll\éelu —20 to +62dB £11, 100 P, &

MODEL A8-100D, 100K g1/
Volt. 5in, mirror scale.
Built-in meter protection 0/
3/12{60/120/300/600/1,200V
d.e.  0/6/30/120/300/600V
0/1012A/6/60/300mA/
24, 0/2K/200K/2M/200M.
+14dB £12,100. P. & P 3/6.

TMK LAB TESTER.
100,000 0.P.V.
6}In scale buzzer
short ejrcuit check.
Hensitivity : 100,000
OPV d.c. 5/Volt a.c.
D.c. volts: 0-5, 2-5, 10, 560, 250, 1,000V,
A.c. volta: , 60, 250, 500, 1,000V,
D.c. current: 10, 100uA, 10, 100, 500mA,
2:5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: —10 to
+49dB. Plastic case with carrying handle,
ullzeﬂin © 83in 4 3tin. £18,18.0. P. & P.
5/-.

AVOMETER MOVEMENTS

Spare movements for Model 8 or &. (Fitted
with Model 9 scale) or basis for any multi-
meter. Brand New Boxed 89/8. P. & P. 3/6.

SKYWOOD SW-500

KQ/Volt. Mistor

et DC Volta
o u/a/r’/ao/soomoo.
AC

Senamvn.y Contrul. 220/240V a.c. or 12V
d.e. 123in < 43Iln :: 7in. Brand new with
instructions. #85. Carr.7/6.

=

[} LAFAYETTE
HA-500
RECEIVER

General coverage 150-400KHz, 550KHz~
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.0., noise
limiter, ¥ Meter, Bandspread. RF Gain,
15in ¢ 93in < 8}in. 18ib, 220/240V a.c.
or 12V d.c. Brand new with Instructions.
245, Carr. 10/-.

COMMUNICATION |
RECEIVER e S A RS

36-4, 7-7-3, 14-14-3 , 28-20-7,
50-64MHz. Dual conversion, 2 mech.
filters, product detector, variable BFO,
% Meter, 100KHz calibrator. 220240V
a.c.or 12V d.e, 16in < 93in x 8tin, 18lb.
Brand new with instructions. £57.10.0.
Carr. paid (100KHz Crystal 89/8 extra).

LAFAYETTE
PF60 VHF FXM
RECEIVER

Holid Htate. 152-174MHz. Fully tuneabie
or crystal controlled (not supplied). Bullt
in 8peaker, S8quelch and Volume Controls,
220/240V a.c. or 12V d.c., Brand new with
instructions. £37.10.0. Carr.10/-,

FULL RAKGE OF TRIO EQUIPMENT

VOLTAGE STABILISER TRANSFORMERS
180-260V input. Output 230V. Available
150W or 226W. £12.10.0. Carr, 5/-.

600. I)(, 'Cu;-rem
‘.’OuAIGIGO/OOOm A,

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-165 Mc/s. Excellent condition. §150.

10K/100
l\llMeg/lO Meg. l)eubels —20 to +371b
7100, P& P 3

270° WIDE ANGLE

imA METERS
MW]-6 80mm square
£3.19.6. MWI1-8 80mm
square £4.19.6. P. & P.
extra,

INTERCOM/BABY SITTER
For desk or wall

Tramlatol:}le(ll }n-

-~ coms, 2 lor

= '\ home / office / work-
\ \ . < k)

S mounting. Supplied

. = complete with con-

necting wire, bat-

shop, etc. 2-way

buzzer call system.
teries, instructions, 2 station 59/6. P. & P.
2/6. 4 station £6.12.8. P. & P. 5/-.

P& P 6/-. A
Probes available: R.F.
42/6. H.V. 50/-.

AUTO TRANSFORMERS
0/115/230v. Step up or step down.
sbrouded.

Fully
22,768, P. & P. 3/6

; . & P
1500\V lleG l" &P, 8/6

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS
.

Compact and panel mount-

“YAMABISHI” VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality . Low price . Immediate delivery
MODEL $-260 MODEL 8-260 B
Genera! Purpose Panel Mounting

Bench Mounting IA 25.10.0

25.10.0 254 26.12.6

£8,15.0 Please add postage

£9.15.0 ALL MODELS
£14.100 | INPUT 230 VOLTS, 50/60
18.10.0 CYCLES, OUTPUT

£21. 00 | VARIABLE 0-260 VOLTS
237, 0.0 Bpecial discounts for quantity

TRANSISTORISED -
TWO-WAY TELEPHONE (£ 8
INTERCOM Qf@
Operative

and press to talk buttons,
2-wire connection. 1000'e of
applications. Beautifully fin-
ished in

over amazingly Ly &
long distances. Separate call [} ji*d

ebony. SBupplied ¥ ’

complete with batteries and \\/,\"

wall brackets. ’,‘:’j’
£6.19.6. F.& P. 3/6. g

&) ing. Ideal for control of
lamps, drills, electrical
appliapces, etc, Input
230/240V a.c. " Output con- G w SMITH & co ( L@MDE(,
EVEX OOl 27 TOTTENHAM CT. RD.LONDON, W1 Tel: 01-636 3715
Rt /LRl 3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 147, Church Strees,
Yo tre WS el 34 LISLE STREET, LONDORN, W.C.2 Tel: 01-437 9155 London, W.2

60mm, §11,19.8 Postage 2/6. Tel: 01-262 0387 Tel: 01-262 6562

(Trade supplied)

311 EDGWARE ROAD, LONDON, W.2

OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 1/2DAY THURSDAY)
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20 Solid State
Projects for the Car
and Garage

R. M. Marston

Eighteen of the twenty projects
described are intended for use in
the car. These range from hazard
warnings such as ice and over-
heating, to those that ease the
driver's task and allow him to con-
centrate on driving: for example
the Anti-sleep alarm, the wind-
screen wiper controller and the
automatic sidelight switch. Clear
descriptions of the operation and
construction of each circuittogether
with the detailed lists of com-
ponents, make each project simple,
and the book will be useful to the
car owner, student and electrical
apprentice.

122 pages illustrated 1970
0 592 02866 6 case £1.80 (36s)
0 592 00048 6 limp £1.20 (24s)

Available from leading booksellers or
The Butterworth

Group

88 Kingsway London
WC2B 6AB

4-STATION INTERCOM

Solve your communicas
tion problems with this
4-8tation Transistor Intercom system (1 master and
3 Sabs), in de-iuxe plastic cabinets for desk or wall
mounting. Calljtali/listen from Master to Subs and
Subs to Master, Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connectlng wlres each 66ft. and
other accessories. P. & P.
MAINS INTERCOM
No baiteries—no wirez, Just plug in the mains for
instant two-way, loud and clear communication.
Onjoft awitch and volume control with Jock eystem.
Price £12,19.0. P. & P. 9/- extra.

Same as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complc(c with 66it. connecting wirc.
Battery 2/6. P. & P, 4/6

R @/a & 596

. Why not booat
business  effi-
clency with thisinc red:ble De-Luxe Telepbone Ampli-
fler, Take down long telephone messages or converse
without holding the bandset. A useful office aid. On/
off switch. Volume control. Battery 2/6 extra,P. & .
3{6. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/12)
169 KENSINGTON HIGH STREET, LONDON, W.8

NEW Mk. 2
Psychodelic Lighting Unit

This new psychodelic lighting unit
offers even greater sensitivity than our
original unit, requiring typically only
1V r.m.s, for full drive. It featureés
higher input impedance circuitry for
less loading of speaker lines and is now
manufactured on professional fibre-
glass printed-circuit board material,

Drive voltage is derived directly from
amplifier output or across speakers.
The unit converts the audio frequency
signals into a three-coloured light dis-
play; the colour depending on the
frequency of the signal and the inten-
sity on the loudness of the audio
source.

Uses latest full-wave triac circuitry
and incorporates signal input level and
minimum ambient light level controls.
Will drive up to 1-5kW per channel at
240V a.c. Complete printed-circuit
board assembly built and tested. Size
8%in .. 64in > 3iin.
£17.50 net

INSTRUMENTAL
AUDIO EFFECTS

NOW -AVAILABLE IN KIT

FORM
CREATE “PHASE'" on your tape
recordings, records, etc.,, unique
electronic circuitry enables you to
create ' phase ' at the turn of a knob.
Just connect between pre-amp. and
power-amp.

This is not waa-waa, white-noise or
swish but genuine phase-shift created
electronically. Input and output im-
pedances match to 10-50k2. Operates
from 9V battery. Complete printed-
circuit assembly, built and tested.

Size 4in. x 2%in. - 1%in. £3.25 plus 10p

carriage.

OR £2.50 plus 10p carriage in KIT

FORM

SUPER ‘‘FU22" UNIT. Connects

betwéen guitar and amplifier. Oper-

ates from 9V battery. Complete

printed-circuit board assembly, built

and tested. Size 3fin. > 24in, x §in.

£3.25 plus 10p carriage.

OR £2.50 ‘plus 10p carriage in KIT

FORM

Kinetic Lighting Effects units and

100W. Mixer/Amplifier as advertised

Dec. and Jan. P.E. still available. Please

send 5p in stamps for further details.
MAIL ORDER ONLY

S.a.e. for all enguiries

Dabar Electronic Products
98a Lichfield Street, Walsall, Staffs.

"plus 50p carriage

Vary the strength
of your I|ghtmg witha

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fitsin place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit- -
tings. The bright chrome control knob activates
an on-off switch and controls 40-600 watts of
all lights except fluorescents at mains voltages
from 200-250 V, 50 Hz. The DIMMASWITCH
has built-in radio interference suppression,
Price: £3. 4. 0d plus 1,6d post and packing
Kit Form: £2. 14. 0d plus 1/6d post and packing
Please send C.W.0. to:-

DEXTER & COMPANY
1 ULVER HOUSE, 19, KING STREET,
CHESTER CH1 2AH. Tel: 0244-25883.
As supplied to H.M. Government Departments,
Hospitals, Lacal Authorities, etc.

NEW RANGE UH.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket
and 4 element.grid reflectors.

Loft Mounting Arrays, 7 element, 43.-;
11 element, 52,6; 14 element, 6@.-; 15 element, 70 -,
Wall \lountlnz with Cranked Arm, 7
element, 65 -; 11 element, 75,-; 14 element, 82 6:
18 element, 90 -. Chimney Mounting Array<
(o b U 80 -3 11 87,6; 14
element, s;l-. 18 element, 105 -. C y
tnstructions with every aerial. Low Loss Co-

axial Cable, | 8 yd. Klnz 'l('h-boost('rs—
Labgear U.H.F. Boosters from 75 -. Belling Lee
*“Concord "' all Band V.H.F. UH.F. mains
operated pte-amp £7,10.0. State clearly channel
number required on ail orders. p.p. Aerials 8 -
Accessories 3 -. C.W.0. or C.0.D.

BBC. ITV. FM AERIALS

B.B.C. (Band 1). Loft, 25 -,
Wall §, D, 32,6, “H’" array, 60, -.
LT.V. (Band 3). 5 element
loft array, 43, 7 element, 53°-.
Wall mounting 5 element, 85~
Comblned BBC ITV loft 1 + 5,
33, 1 + 7,676, Wall mounting
1 + 5,77 6. Chimney mounting
1+ 5, 90.-, Pre-amps from 75 -,

Combined BBCI ITV
BBC2 -\(‘l]ﬂl\ 14549,
80/-, 14+ 5+ 14,90, -. '+ 7 +
14, 100 -, Available loft only.

F.M. Radio Loft $,D, 19,6, *“ H ", 38 §. 3 element
array, 37,6. Standard co-axial cable. 1 - yd. Coax
plugs, 1 8, Outlet boxes, 6 -. Diplexer crossover

boxes, 17 6. p.p. Aerials, 8 -; accessoties, 3,-.
C.W.0. or C.0.D. (min. C.0.D. charge 3,6) 1- for
fully lustrated Lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONIGS (Dept. P.E.)
40-41 Monarch Parade
London Road, Mitcham, Surrey
01-648 4884
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BlI-PRE-PAK

FULLY TESTED AND MARKED
3/~

2
3/6
2/6

BCI7! BCI107
BCI172 = BCI08
BFI94
BF274
BFY50
BSY25

2N38l9FET

Power
Transistors
0C20

LIMITED
CLEARANCE LINES

DON'T MISS THIS LAST CHANCE
ONLY A FEW LEFT
UHF/VHF T.V. TUNER UNITS

TU.2 CONTAINING 2 AFIB6's & 2 AFI78's
PRICE 10/- P. & P. 2/6 EACH UNIT
All the units have many other companents, e.g.
Capacitors, Resistors, Coils and tuning con-
densers, etc. Although these are manufacturers
rejects they are not beyond repair as has been
proven by many of our customers.

ALL TUNER UNITS ARE SUPPLIED

WITH CONNECTION DATA

COLOUR T.V. LINE OUTPUT
TRANSFORMERS
Designed to give 25 kV when used with PL509
and PYS00 valves. As removed from colour
receivers ac the factory.
ONLY £1 each
post and packing 4/6

PACKS OF YOUR OWN CHOICEUP TO
THE VALUE OF 10/- WITH ORDERS
OVER £4

SPECIAL LINE
| AMP Bndge rectifiers " Square
100 PIV. 400 PIV., — 6/6 800 PIV 8-

PAK F.3.. ... B S 2/6

Complementary Set. PAIR
NPN/PNP Germ. Trans.

BUMPER BUNDLES
These parcels contain all types of surplus elec-
tronic components, prmted panels, switches.
potentiometers, transistors and diodes, etc,
2 LBS IN WEIGHT FOR £I
Post and packing 46

OUR VERY POPULAR éd. TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE “*A"" PNP Silicon alloy, metal TO-S can.

OC200/203 range.

TYPE "B’ PNP Silicon,
the 2N3702/3 and 2N4059/62 range.

TYPE "D’ NPN Silicon planar, plastic TO-18 case.

stage, of the BCI113/4/5 range.
TYPE ““E"' PNP Germanium AF or RF

offered 3 only 12{6 eact

( C“° & ‘ogt

; post & packing 216
- - ﬂ

plastic encapsulation,

please state on order.

25300 type, direct replacement for the

low voltage but good gain, these are of

Audio preamptifier or 500 mW output

Fully marked and tested.

NEW UNMARKED UNTESTED PAKS
[:1.13 Iso IO/_

883 7200
100

Germanium Diodes
Min. glass type

Trans. manu(acturer s rejects IO/_
all types NPN, PNP, Sil. and
erm.

Silicon Diodes DO-7 glass
equiv. to QA200, OA202

10/

10/-

10/-
o7
10/-
10/-
10/
10/-
10/-
~10/-

Sil. Diodes sub. min.
IN914 and IN916 types

B85 G0
Sil. Trans. NPN, PNP,
equiv. to OC200

50
2N706A, BSYISA, etc.

B6O 10 7 Wate Zener Diodes
Mixed Vokages

H6 40 259mW. Zener Diodes
DQ-7 Min. Glass Type
HIio 25

Mixed volts, qwat: Zeners.
Hu 30

Top hat type

MAT Series "'alloy” pnp
HIS 30 Tep
His 8

Transistors

Top Hat Silicon Rectifiers,
750mA.  Mixed volts

Experimenters’ Pak of
Integrated Circuits. Data
supplied

BY126/7 Type Silicon
Rectifiers, | amp plastic.
Mixed volts

H20 20

NEW TESTED AND GUARANTEED PAKS
Photo Cells, Sun Batteries.
ADI6I-ADI62 NPN/PNP Io/_
Trans. Comp. Output. Pair
Reed Switches, mixed types IO/_
SSPS Light Sensitive Cells. IO/_
Light Res. 400 Dark IM
NKTI63/164 PNP Germ. TO-5
NPN. Sif. Trans. AQ6= Io/_
BSX20, 2N2369 500 MHz,
360mwW
ACYI7-21 PNP Germ. |0/-
Mixed Capacitors. Postage 2/6. IO/_
weight
XBI112 and XBI102 equw to IO/_
ACI26, ACI56, OCBI/2,

Mixed Resistors. Postage 2/-. IO/_
Approx. quantity. counted by

weight _ =
types and values. Postage |/6 IO/'

0-3t0 0:5V, 05 to 2mA. |0/-
large and small
equivalent to OC44, OC45 |0/'
GETI13 Trans. equiv. to
Approx. quantity, counted by
OC71,2, NKT17|, etc.
Wirewound Resistors, Mixed

10/-

BYI127 Sil. Recs
1000 PIV. | amp. plastic

OCP71 Light Sensitive
oto Transistor

RETURN OF THE UNBEATABLE P.1 PAK.
NOW GREATER YALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN., AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS
PLEASE AsK FOR PAK P.l oniy 10/-
2{- P. & P. on this Pak.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK'. This encapsulated block
will turn any 0-1mA meter into a linear

and accurate rev.
counter for any car. 20/- each
fREE CATALOGUE AND LISTS
or: —
ZENER DIODES
TRANSISTORS, RECTIFIERS

FULL PRE-PAK LISTS
& SUBSTITUTION CHART
MINIMUM ORDER 10/- CASH WITH

ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR

AIRMAIL.
P.O. RELAYS g .
20/-

Various Contacts and Coil
Resistances. No individual
selection. Post & Packing 5/-

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PRE-PAKLTD
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Comprising 4 magnificent

NW oyl S 20

PLEASE DON'T CONFUSE WITH '"HOTCH POTCH' SYSTEMS MADE INTQ A SET FROM PARTS OBTAINED FROM A VARIETY OF DIFFERENT SOURCES,
THIS magnificent system from a famous Russian manufacturer is a miraculous achievement of Russian technology and only Shopertunities bring you this fantastic
system (comparable with specifications costing around £140) brand spanking new with written |2 months’ guarantee for the unbelievable price of
only 494 gns., carriage, etc,, 2 gns. You'll never appreciate the wonderful reproduction possible from your old stereo or mono records until you
fisten to them on this superb Hi-Fi Audio Unit. 1t’s a breathtaking experience, but wait, with the 6 Waveband Radio you can get thousands of trans-
missions from all over the world including ham radio, ships at sea, Continental and international stations. Amazing clarity of tone and incredible station selection.
Just read the magnificent specification of this compact fully transistorised high quality sound reproduction equipment in matching unit form: Four-speed single
Record Player deck, lightweight arm with “‘turnover” sapphire stylus and transparent deck cover, etc. {I15" x 12” x 63" approx). Two Speaker Cabinets
(each 183" - 9% 8" approx), each containing 8" high efficiency units and 3" cone tweeter. Fully transistorised Tuner/Amplifier (26 transistors, | | diodes)
(185" ~ 94" . 8" approx), incorporating VHF AM/FM plus automatic frequency control. LONG, MEDIUM AND 3 SHORT WAVEBANDS.

Six WAVEBANDS in all! All instantaneous Press Button Top Panel Controls! Push-pull output stage. Frontally controlled rotatable ferite rod aerial,
internal FM aerial, meter type tuning indicator, stereo balance control, separate variable bass and treble cantrols give superb balance and tone, plus all usual exten-
sion sockets. 110, 127, 220, 240V a.c. All cabinets very strongly constructed—with beautiful gleaming walnut polyester finish—doesn’t stain—retains high gloss
indefinitely! Long negotiations and a final purchase for cash made thisincredible offer possible! Please don't ask questions—just hurry! Only 500 will
be lucky! Spares.and U.K. Service constantly available. Send only 49} gns. plus carriage, crating, handling, etc., 2 gns., and test on 7-day appro,
No more to pay! ORCALL. *U.K. Trade distributors claim that British models comparing with this specification could cost you £140! We guarantee to refund
your money if YOU don't agree! Send quickly or call. Personal shoppers welcome at both stores. (Commercial Traveliers welcome at Hoiborn Store.)

5 Dept PE/2 164 UXBRIDGE ROAD, LONDON WIi28AQ
(facing Shepherd’s Bush Green) (THURSDAY |, FRIDAY 7),
. Also at 37/39 High Holborn, LONDON, W.C.I. (Wed, 1,

Thurs, 7). Both stores open MON-SAT. 9a.m.-6 p.m.

output.
With high IMI* iuput this aniplitier

baby sl ete., amplitier

SRR ARLIENER T 1 & 40 MAYES ROAD. N1D 671 568 3206

i e contml, is suitable ) v

for a4\ ol aml sapplies.

Will give about W a0 8 ohm

will wak e teeord  plaver, RADI[] LID

LOW VOLTAGE
AMPLIFIER

WE HOLD THE LARGEST STOCK OF RETAIL COMPONENTS IN
LONDON — SEND S.A.E. FOR FREE LISTS

1sistor taplitice  comnplete

PEAKER 450
10W  13in: 8in two  22%n
tweeters and cross-over, All wired
and ready for usc. This ever-

popular 450 In 3-8-13 ohm inp.

PSYCHEDELIC LIGHT CONTROL UNIT £3505 Tios 5530 B a P enin
£.>° phus 371p P, & P.each,

Three  Channel:  Bass—Milklle - Treble.
IS

SHELF UNIT

Twa teak finish shelves ot black  frane

(overat) si 28in-¢28in 12in).  Ideal for

hi fi equipnient: amplitiers speaker cabinets. | EMI LOUDSPEAKER 150

twh  chanuel has it own sensitivity
controb, Just connect the input of this

unit to the lowlspeiker terminals of 5

unplitier -uull x‘::‘:elv':((h‘reem‘i':llb s ete. The perfect unswer for housing unit]1o watts. 13 '8 base unit. Plus

300W ktaps te the output 1 awdio and  equipment.  This unit is wall §, flared centre cone. Designed to

uf the init, and you produce o fasci Slounting. handle the higher frequencies.

somnl-light s (All gunranteed) Pleage state ilmp required. 3.8,160 .

£18-50 plus 37} 23 ‘2.50 M g7 P s I A bargain at £2:50 plis 37!p
M you require mee infortnation plense send 8 plus esu P& P P. & P, each.
BATTERY IMPORTED PANEL METERS ’.."”5.”’4

Top yuality cassettes at unbeatuble peives (complete § ., o0 i n L
ELIMINATOR with standard storage case}: CH0 3I7-}v. €90 t'iz.'.v, L LI ?0‘7'\' {A-BOC B 3} 300V
| ) 120 874p plus op P. & P. i ]‘()0;4.\, .)OﬂuA‘ IM/A, SM/A. KA-65C  3lin 3iu. 300V,

Plug yvonr Truwistor 2 P— ® meter [M/A, 300V, Allat = meter 50024, IM/A. Al at
Radn, Amplitier, Cax- " _50 plus 7p plus 7ip
sette, ete., into the & HIGH QUALITY IMPORTED HEADPHONES ] P.&x P P. &P

throuch th

with \\
Cansette. plux "
a .« P.oeach.

aupact: elinl

Al tinlern degigy and niple to high standards.

BRITISH RECORDING TAPE
of the finest quality (all guaranteed). din 600ft,
42!p each, 3 for £1-20, 5}in 900ft, 80p ench, 3 for |
£1-42). Tin 1,200t §7!p each, 3 for £1-85. Pleasc

21-50, 71 V' conplete § 2,000Q per phone . .. 87ip
i e aml plug Philips § Flus 10p Po 1. per pais. 61105

apprax. 41V 2150, | 1,000 per phone 80p TTC ii
—_—

STEREO HEADSET

BRIGHTNESS CONTROL | lead. A very confortable phone set. Listen t

Full control over 300 watts o

"l‘ll‘hl\r’:;:;‘r STEREO JUNCTION BOX Ry “"'lm\:::il:‘l :'u.:ke an ileal bage for a voffee table ind
dard witeh bloch | Fur ytereo amnplliiers withont steren inck skt ’ £1-621 3
r\(['?\' v &;‘_m I]‘-l::;q)\l 21-25 plus 7ip P & P . T plus 25p P& P
the  pleasure  of EM! SINGLE PLAYER

° having the precise 5 + LEGS

atuount of light you EMLE single 4 speed record player deck complete 13Lin high, 7}in wide at top, 13in wide at bottow .
Teunire at any time, with P e e cartridge. Dleal for a reeonl In modern matt black finish ideal for all types of
Our P.ric.c 22-75 player odest cost, cubinets, loudspeaker plinth, recard pinyer, ete.
phi=op I x Pocach, Our Price. 23 plus 321p PP & 1. 78p per pair plus 15p P. & P. i

1
8 ohne impedance, eotuplete with plug and 3ft include 7ip on each order for P. & P.

stereo without noise interrupting the plensure.

o Womlertal value.  22:50 plus 10p I & P CHROME TV STAND

28ju. 8Lin: 18in hi This modern tesign TV
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UARANTEED CHOICE OF 1000's OF DEVICES R I ER
TRANSISTORS
%ggg; :;: %:J:gg 4/6 3NI42 11/ BCI6O 12/6 BFYS0 46 NKT229 6/ 38 Series—FACE SIdeZNXE}ZmﬂE‘;EIRpsnces for 1-9 p
3033 4 Moy i INIG ide BCIET 3 BEYSI 4l NKT2I 71 I Vo5 Sl 330 200uk, 3216 S00uA, 2T/6; 5°'°’5°#A
ha A A INIS2 176 BCI6B Ve BFYS2 4j6 NKT238 5/ | 251 |oma ohr 3206:  S00.0-S00uA. 25/ 25/=; SMA
26108 405 9/ NKT2O /6 | 1A 250 SK, 3810 10w, 28/ 2bv, Sort Asw S0, 231
108 N2 — - = ~; 'S0V, 25/—; 300V, 25/
%g;" NKT%G: iﬂ: 500V, 25/-. ALL METERS ARE D.C. 4 & PRI=
N s
gczn KT g v s 'OOSILICON RECTIFIERS
N40s NKTI0419 200 400
iNs0e e | S e e 00 800 1000 1200
/6 39 4 -
%::33 NKT10439 g U = — 46 — &~ —
b - - 5 & = - =
2NT06 NKTI10519 HOA — 8/~ 9/- |o/l- ||/o ll’/e :2//6‘ 19/6
anroe ITA — 9j6 10/6 26 14/6 176 21/~ 28/~
%z;gg NKT20329 l *5A only |A Types and JA are plastic
N7 NKT20339 i DIODES & RECTI
L, IN461 4/6 15131 BAI44 2/6 ﬂfgﬁue OAT3
nme NKT8O! ([ IN9I4 1/6 1513 BAXI] /6 BYXI0 46 OAIS 1le
ey 5 INSI6 1/6 15940 1/6 BAXI6 /9 BYZIO 7 T i
2R NKT80(12 IN4007 4/6 AAII9 2/6 BAYIS8 3/3 BYZII s;Z Qhss ”2
2kl 19/6 | 15010 3/- AA213 4/6 BAY3| 1/6 BYZI2 6/~ OA90 I/6
iNeas NKT801 13 iso21 4= AAZII A4S BAY3s 39 BYZID 5 OASI 16
el wtt | 1255 3 RS HI B0 B b G, 00
Mol NKT80212 iSl20 32 BAISY Vs BVIZ e A% ¥e On2 -
R 15120 36 BAIID 79> BYI6 3~ OAd 1l
e NKT80213 ISI130 2/6 BAIIS 1/6 BYI27 3j6 OA70 1/6
At NKT80214 I'dAINghTRAPISSFOR";ERS T o
3 amp arger. 0-3-5-9-18V
%::3 NKT802(5 n ?lmp EDhargler s:§ 0-3- 5—9—=gV .. g;:
3 amp (Douglas) MT 103 S a
IND NKT80216 2 amp (Douglas; MT 104 S:: ::::::::: ;:gm :Yl :g gg\\; i%l:
%::g oc20 :g;é fs’ost andeacklmg 4/6 on all Transformers. J
s 0822 HE Po:r!ngn(d p‘:rl;i::sg) 7"72’!07 Sec. tappings from 6V to 50V 110/-
%::g gcgi :8;: s\’taor(lz.us other Douglas Transformers ranging from A to 5A in
NI oS3 o6
ante TRIACS
2nle OC28  12/6 | SC4IA 6 amp 100V 20
L OC29  12/6 | SC4IB 6 amp 200V N
i OC30 8/~ | SC4ID 6 amp 400V Evie
2N 1389 OC35 10/~ | SC50D IS amp 400V .. ar
20189 OC36 12/6 | 40512 TO-5 mod. 6 amp 400V nf'
ey OC38  10/6 | 40430 TO-66 6 amp 400V 19/6
2N2148 OCA4l  4/6 | 40486 TO-5 mod. 6 amp 400V 19/
NS QC42 5/- Economy Range Triacs -
2193 OC44  4/- | TC4/10 (Pressfit) 4 amp 100 PIV 15/
202193 OC45  2/6 | TC4/20 (Pressfit) 4 amp 200PIV . 17/-
2N2194 OC46 3= | TC4/40 (Pressfit) 4 amp 400 PIV 19/6
w7 9cre 3 | TCdo (T0-5) 3 amp 400 PIV . 22
N8 OC71  2/6 | ST s
maaly ocn2 26 g
INEEEY och e
2N22 NTEGRATED CIRCUITS
IN2287 oc76  4/6 SEE_ OUR SEPARATE ADVERTISEMENT
ingior g s SHOWING NEW e AT NEW LOW PRICEs, "GE 178
2 OC8ID  4/6
Ines gce 3 SCOTCH CASSETTES C-60
N2 Z - PRICE |7, L
IN2IEIA QCi39 /6 | SCOTCH Jin TRIPLE BLAY soore OVR PRICE 12/
s octio sre NORMAL PRICE 24/10. OUR PRICE 18/—
2404 - | PLEASE NOTE: DUE TO B
N QeI o ULK BUYING WE CAN NOW OFFER
839 OC200 7/e | MOSTTEXAS, RCA AND NEWMARKET SEMICONDUCTORS AT
aNas4o oc30; o AL DISTRIBUTOR PRICES. NEW QUANTITY PRICE
23613 st e tﬁlssguggw AVAILABLE FOR INDUSTRIAL USERS UPON
2N2646 ae
OC204  8/6
e ocit 135 | THYRISTORS | A=t
N1} /- 00 200 300 400 | A i
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R IN3245 1306 ASY36 si- Bh 96 MJE520 17/6 PI46A 4/6 1= 13- — 19/6 Trimmers, TunerKa PR
N4 e 2N Hae ASYSo 30 BEXIZ 46 TUESND 1TIE TIPTIA sl A 2776 10 /- 33~ — — | Examples: *
INN4A o/8 INSHIALIIS ASYSe 3 BEXI3 46 [UER 21 TIEXA lsie | Also 12A. 100 PIV. 151 2,000mF 25V, 8/6 M
IN290SA /0 INS26 s ASYS6 &6 BEX30 &7 MiEasol 271 Tioai  '3lS 3300mE S0 13/e Mullrs
IS B INSay Ble Aszao  7s BEX30 &0 bldoss 176 TIS43 8- | VEROBOARDoO IS5 o1 3,000mF 25V 10/6 Electrol
INd06 | 3l INSIT BUe KSz21  ele 16 MIEIOSS 1706 Tiss 26 : 5.000mF 30, 19/6 1a e auytics
INI0EA 36 INSIee BIC AUNIO 30/ B:iza ';;: SRR 7;: Hg:s 2/6 7 b EFF Majuzx Mczx/rix o 4 19/6 in stock
6 > 3%in i - H
%:%3%3 g/_ %: ggg ;/5 §g|o7 2/6 BFX68A 13/6 m:FIO4 716 TIS47 %;: i Sin 4/3 4/9 25‘RE woyND RES'STORS
NI A INSI0e 11je BEIoS 3o BExEr e Mpeaks 0 Tis48  2/6 2 Yin R viy), 116 jg° (1P to 270 ohms
2928 3/ N3N0 / 109 2/6 BFX8S &/6 A5 5/~ TiS49  2/6 7 Sin s/6  3/6 5 wat
3 N e BCIly 5/6 BExee s MPSAGE Si6 Tiao 3¢ I 16~ 21/6 “'“‘5/".(“"“2"""""’ 2/~
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sy R8I HG D0 e B owances TR O3 oaeRT - - ) 55
" Orange /6 9 12/6 5/6  TIS53 ero Pins {bags
IN30II e NS %6 BCI2l 41 BEX53A 12/ NKTIZ6 %6 Tiseo ie of 50) P AaCEIERS
INIs & nsiee e 2 4= BFX93A 14/~ NKTI28 5/6 Tisel s/ | Vero Cutter, 9/- Carbon
INIIA gre ansier 7;: :g:zs /- BFYI0 6/6 NKTIIS 5/6 Tisex /s Log. and Lin., less switch, 3/-.
et - NG (3¢ BEi lig Bl Me NKIG §e ZiXiar ye | HEAT SINKS Wby el S
= B .. P . 3 ots .
A J; I:;_ %g?gg 40/- BCi3S 8/6 BFYI] 46 NKT211 6/- %¥§:8g g;: 4_8 b3 T‘ + lin Finned” or Two Twin Ganged Stereo Pots, Log.
NI O Eie loomens 76 i 4o Nedi of S B | fned 08 183 e | Sorcirs
- _ 6 — ' - .
s 5 Rig y 8% ¥ Bvis G nkmid de au il 90 $/6. For SO-I, 6d. For TO-S PRESETS (CARBON)
I 5. 25802 3° BEI4 3 Bevay 'ME NKTale 76 Z1X393 e Honear ™ Sar TO0T8, 1o Franed, | 34 Ware o=
INW0 8- 255 7 BC 36 BFY21 8/6 NKT216 7/6 ZTX304 &6 - ror V= Firned. | 02 Watt 13
INDIA o0 Jher o8 RSB Yo BEvaa  9i- NKT2T Bl6 ZTXS00 4/6 | RESIST pidivate e
et S e, 8- Bc:g; 8/6 BFY29 10/~ NKT219 6/- ZTX501 5/- ORS o
IN3393 3/S INI40 136 BCISE 36 BRvE lol- Nkaaa 36 ZTXs02 3- el Vo THERMISTORS
NI 3 Nl ime BCISE  ye BEYAl 10/ NKTIM 5. ZTXS0) S | jwan 5%, 3d RS3 (STC)  25/6
4- BFYA) 12/6 NKT22S 46 ZTXS04 12j6 | 3 wact ggo 4d. K151 (Ik) 2/6
. s watt .
Post & Packing 2/~ per order. Europe 5/-. Commonwealth (Air) 13/~ Minimum. ;W“‘ :85 ?7’] xﬁﬂ:gg Th":f.',i/:w" also in
watt or stock. Please enquire.
Tol. 01-452 016123 A. MARSHALL & SON  jodiireniion Somershenths - GALLERS WELGOME
Telex 21492 28 CRICK T
LEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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Practical Electronics Classified Advertisements

RATES:

1/6 per word (minimum 12 words).

Box No. 1/6 extra.

Advertisements must be prepaid and addressed to Classified

Advertisement Manager, * Practical Electronics” IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London, E.C.4

MISCELLANEOUS

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your tr:nsmissions will be virtually SECRET since
they won' ‘t be heard by conventional means.
Actually it's TWO KITS IN ONE because you getall
the printed-circuit boards and components for both
the transmitcer AND receiver. You're going to find
this project REALLY FUN.TO-BUILD with the
EASY-TO-FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE—
has obvious applications for HOUSE-TO-HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES SCOUT CAMPS, etc.

GET YOURS ! SEND 95/- NOW
TO: ‘BOFFIN PROJECTS’
DEPT. K2010

4 CUNLIFFE ROA
STONELEIGH, EWELL, SURREY

We stock all those components and materials
required by the home Hi-Fi constructor,
including speaker grille fabrics, BAF wadding,
Peerless speaker kits, Helme Cabinet Kits,
cross-over networks, inductors, etc. Special
offers also available. Send S - 5d. stamps
NOW for your copy of our new fully illustrated
catalogue (catalogue cost refunded against
purchases over 10s.}). No callers please, mail-
order ONLY.

A UDIOSCAN [y
PRINCES SQUARE,

HAR GATE, YORKS.

BIG BARGAIN PARCEL 13/-
POST PAID
Contamln( multi-contact relay, transistors,
resistors (some high stab), rectifiers, diodes,
capacitors, pots, knobs, etc,

4 WATT GRAM AMPS.

Volume and tone controls, mains operation,
3Q) output, new and boxed 72 POST
PAID

Callers welcome

S.A.E.for lists

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire

MISCELLANEOUS (continued)

NEW LOW PRICE

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for identification and guaranteed
to be within their correct specification or
money refunded. All at 1/9d. each or

Any 16 transistors for only £1.

ACY22 BSY27  OC20I 2N3702
BCI08 OC45 0C202 2N3703
BCi09 OC7I ZTX300 2N3705
BFYS| 0C72 2NX300 2N3706
BFY52 -DC200 2N2926 2N3708
MONEY BACK GUARANTEE. P. & P. I/-

). M. KING (A)
17 Buckridge, Portpool Lane, London, E.C.1

B

Dimmerswitch

will dim wp to 400 watts of incanduscont lighting
from zero to tuil Mrliiance. This unit simply replaces
the nermal light switch, and Is fiited ina matter of
minutes . An MX mounting frame s supplled, for use
when mere depth I3 reguired.

Complete Kit: £2-85 (sua
Built & tested ; £3-35 s

Diathane Ltd.

111, Sheffield Road, Wymondham, NORFOLK.
£0-10 postage & packing

8UILD IT in a DEWBOX quality cabinet
2in X 2¢4in X any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

CIRCUIT BOARD ETCHING KITS, full instrue-
tions, 19/6d. (.W.0. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albauns,
Herts.

HOLIDAY FOR BOYS. 14/16 years August
1971, specialising in engineering, electronics,
photogmphy Tuition and practical work
including karting. 11 days—818, Write for
free brochure: INTER-SCHOOL CHRISTIAN
FELLOWSHIP, 47 Marylebone Lane, London,
WIM 64X,

FIBRE OPTICS
CONTINUOUS LIGHT GUIDE
0-031” dia. 5 feet at £}

EXTRA QUANTITIES 3/- per foot
0063” dia, 5 feet at £3
EXTRA QUANTITIES at 10/~ per foot
Strictly C.W.0.

FIBRE LIGHT, P.O. BOX 25
CROWTHORNE ° BERKSHIRE

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M’s, H.S. recorders, tmnscnptlon
turntables, electronic testmeters, calibration
units, PS U.’s, pulse generators, D.C. null-
potentlometers, bridges, spectrum analyscrs,
voltage regnlators, sig-gens, M/C relays,
components, etc, Lower DBeeding 236,

170

10 PRINTED CIRCUITS EX COMPUTER.
Contents: 2 x O(2¢ Transistors on Heat-
sink. 3 Potted Transformers. 90 Capacitors,
100 Transistors, Audio and Switching Types.
250 Diodes inchules Zeners, 0A10. 350
Resistory includes Trimmers. Over 800 Items
for 20/-. P. & P.7/-. BUNTING, 18 Oakfield
Road, Rughy.

6 or 12 volt FLUORESCENT LIGHTS

12 ins. 8 watt tube, ample light for camping,
caravan or boats, etc. fully transistorised, low
battery drain.

Onlv 85/- post paid
or In kit form 57/6 post paid

4 watt GRAM AMPS

Quality gram amplifier, volume/on, off and tone
controls, A.C. mains operation, 30 outpuz.
dimensions 4} x 44 x 5} Ins. app. new and boxed.
Unbeatable at §7/8 post paid
or in kit form 59/ post patd

ELECTRONIC INDUSTRIES (SHROPSHIRE)
4 Longden Green, Shrewsbury, Shropshire

SCRAP VALVES WANTED. Type TY5-500,
TY8-800, TY6-1250A, TY7-6000A, TYS-5-
3000, ESA1500, 16P13, BW1169, also similar
types. ELECTRONIC HEAT CO., 352
Lower Addiscombe Road, Croydon. Tel.
01-654 7172,

MISCELLANEOQUS (continued)

NEW! NEW!! NEW!!!
The Sweetest Sound You Ever Heard

An exciting new, all silicon, power amplifier
module to a completely NEW design. Minimum
cross-over distortion, not dependent on supply
voltage, eliminates unpleasant ‘transistor sound’.
Specially designed to work well from simple,
unregulated power supply, 50-58 v. || transistors,
short circuit proof, unconditionally stable, tem-
perature stabilised, 400 m/v input for 30 watts
RMS (8 ohms). Output impedance 8-16 ohms,
Completely. built on |6 swg heatsink. Neat,
space-saving, upright mounting. Fully tested and
guaranteed with comprehensive instructions.

£8.17.6 each, P, & P. 2/6. Stereo pair, Post free

ELECTRONIC SUPPLIES
P.O. BOX 148, SHEFFIELD SI7 3EX

NEW P.8.U.’s ROBAND. One-third list.
Other bargains. S.A E. Lists. D. G, SMITH,
12 Channel Heights, Weston-super-Mare.

Lt e s B S N i e ]
PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 and 1014 probably
come within this category—THINK OF THE FUN
Y WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROIJECTS TOO—how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc, or a TRANSMITTER/
RECEIVER that doesn’t use RF, SO LICENCE
WORRIES ARE OVER! Then there's another
project for a “LEARNING’ MACHINE—imagine
one of these in YOUR BACKROOM; YO
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In _a few_days from
YOU COULD BE IN THE “SCIENCE-
FICTION" WORLD OF "BOFFIN"!{
DON'T PUT IT OFF! SEND 3/- for your list—~NOW
BOFFIN PROIJECTS
4 CUNLIFFE RD., STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON
and presented on TV

STUDENTSHIPS WITH GRANTS. Careers.
England, Europe, U.S.A. S.A.E.—PARA-
PHYSICAL LABORATORY, Downton, Wilts.

MUSICAL MIRACLES

WAA-WAA Pedal. Complete kit of all partss
robust cabinet, mechanism and instructions.
Huge sales, well proven design. Only 49/.
:omple:e Or built and tested £4.15s. post free,
thm Box. Bulld your own from our pre-
bul t electronic circuit modules, e.g, box giving
waltz, foxtrot, etc., costs under £17.
Organ Percuumn units £14, Bass pedal and
other fascinating effects, fuzz, tremolo, etc.
Send s.a.e. for list: D.E.W, LTD.
254 Ringwood Road, Ferndown, Dorset

S8ERVICE SHEETS

LARGE SUPPLIER
OF

SERVICE SHEETS

T.V., RADIO, TRAKSISTORS, TAPES, CAR RADIOS
5/- EACH, MANUALS FROM 10/-
PLEASE ENCLOSE LARGE S.A.E. WITH ALL
ENQUIRIES AND ORDERS
(Uncrossed P.O.'s please, original
returned if service sheets notavailable.)

FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST WITH ORDER

CARANNA
71 BEAUFORT PARK, LONDON, N.W.1 |
MAIL ORDER ONLY
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SERVICE S8HEETS (continued)

SERVICE SHEETS. Radio, TV, etc,, 8,000
models. List 2/, S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TULEVISION, 1b Shep-
herds Bush Rd., London, W,6 (01-743 8441).

WANTED (continued)

EDUCATIONAL

HIGHEST CASH PRICES for tape recorders.
9.30-5. Immediate quotations. 01-472 2185.

PRACTICAL ELECTRONICS wanted Dec. 1969
to May 1970. Telephone DRAKE, Brownhills
3187 or write Box No. 34.

S8ERVICE SHEETS (1925-1970) for Televisions,

Radios, Transistors, Tape Recorders, Record

Players, etc., by return post, with free Fault-
Finding Guide. Prices from 1/-. Over 8,000
models avatlable. (atalogue 2/6. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

WANTED

GASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-567 5400/2971.

WE BUY NEW VALVES. Cash sent by
return. A.D.A. MANUFACTURING (O.,
116 Alfreton Road, Nottinghan,

TOP PRICES PAID
for new valves and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B) 367 Kensington Street
Bradford 8, Yorks.

COURSES

TRAINEE RADIO
TECHNICIANS

A PROGRESSIVE CAREER
IN THE FIELD OF RADIO
AND ELECTRONICS

Applications are now invited for an
intensive training course of two years,
leading to appointment as a fully
gualified RADIO TECHNICIAN, with
further prospects of progression to
the Telecommunications Technical
Officer Class.

Generous Pay and Conditions while
under training.

Candidates must be over 16 and under
21 years of age as at 6th September,
1971, on which date training com-
mences,

Minimum educational qualifications
required are passes at GCE ‘O’ Level
in English Language, Mathematics and
Physics (already held or expected to
be obtained in the Summer, 1971).
Equivalent passes in Scottish or
Northern Ireland Certificates and CSE
Grade | passes are also acceptable,
Closing date for receipt of applications
26th February, 1971.

Apply for full details and application
form to:

THE RECRUITMENT OFFICER (TRT/54)
GOVERNMENT COMMUNICATIONS
HEADQUARTERS
OAKLEY, PRIORS ROAD
CHELTENHAM, GLOS. GL52 5A)

SITUATIONS VACANT

EAQLE INTERNATIONAL require Audio
Engineers, Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Multiplex, etc. Contact MR. MORROW
01-636 0961.
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PRACTICAL ELECTRONICS Dec. 1969 to Jan,
1970 wanted. State price, Box No. 33.

FOR SALE

SEEN MY CAT? 5,000 items, Mechanical and

Electrical Gear, and materlals, S.A.E. K. R.

WHISTON, Dept. PE, New Mills, Stockport.
MADE

MORSE T¥ !

FACT NOT FICTION. I you start RIGHT
you will be reading amateur and commerclal Morse
within a month (normal progress to be expected).

Using acientifically prepared 3-speed records you

t. ity learn to lse the code RHYTHM
without translating. You can't belp it, It's as ensy as
learniug a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring 8.T.D. 01-660 2898
or send 8d. stamp for explanatory booklet to:
G3HSC (Box 19), 45 GREEN LANE, PURLEY SURREY

NEW CATALOGUE No. 18, containing credit
vouchers value 10/-, now available. Manu-
facturers’ new and surplus electronic and
mechanical components, price 4/8, post free.
ARTHUR SALLIS RADIO CONTROL LTD.,
28 Gardner Street, Brighton, Sussex.

INTEQRATED GIRCUIT TESTER BY UNIVAGC.
Repair required. Fair condition. $£25. Tele-
phone: Brentwood 225877 evenings,

HUNDREDS OF TOP PAID JOBS in engineer-
ing await qualified men. Get a certificate
through B.I.LE.T. Home Study—Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpfal
FREE book, B.I.E.T., Department 125K,
Aldermaston Court, Reading, RG7 4PF,

GET INTO ELECTRONICS—big opportunities
for trained men. Learn the practical way
with low-cost Postal Training, complete with
equipment. R.T.E.B., City & Guilds, Radio,
TV, Telecoms, etc. For free informative
Guide, write CHAMBERS COLLEGE (Dept.
E%GFK), Aldermaston Court, Reading, RG7

A.M.8.E. (Elec.), City & Guilds, R.T.E.B.
Cert., Radio Amateurs’ Cert., etc., on ‘‘Satis-
faction or Refund’” terms. Wide range of
courses in Elec. Engineering, Design, Instal-

lation, Repairs, Refrigeration, Electronics,
Radio and TV., etc. Send for full details and
illustrated  book — FREE. BRITISH

INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Reading, RG7 4PF.

COLOUR TV SERVICING

Be ready for the coming Colour TV boom,
Learn the techniques of servicing colour TV
sets through new home-study courses
specially prepared for the practical TV
engineer technician, and approved by leading
manufacturer. Full details from ICS (D.561),
Intertext House, London, $.W.8, or phone
01-720 1983,

SITUATIONS VACANT

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics awai.t the 1| CS trained man.
Let I CS train YOU for a well-paid post in this expanding field.

I CS courses.offer the keen, ambitious man the opportuni(y to acquire, quvickly apd
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.

C. & G. ELECTRONIC SERVICING.

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS' EXAMINATION.

RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful.
NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own S5-valve receiver,
All under expert guidance.

multi-meter,

transistor portable,

signal generator and

POST THIS COUPON TODAY and find out how | C S can help YOU in your

career,
sent to you by return mail.

Full details of | C S courses in Radio, Television and Electronics will be

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

o ———————————

International Correspondence Schools

INTERNATIONAL | (Dept. 152), Intertext House, Stewarts Road, |

I London, S.W.8 l

CORRESPONDENCE | NAMEL I
Block Capitals Please

SCHOOLS : ADDRESS ...\ oo :

A WHOLE WORLD : B

OF KNOWLEDGE am |

AWAITS You! | 28T ofewmmon. e M
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LADDERS

VARNISHED TIMBER from manufacturer;
Lowest prices anywhere: 15jft. ext., 86.10.
17ft. ext., 86.18; 20ft. ext., 88.5: 21ift. ext.,
87: 241f0) ext., $8.2; 20ft. ext., 89.8; 31}fi.
ext., $11.2.8; 36ft., triple ext., $14.10. Carr.
13/10. Free Lists Also aluminium ext. and
loft ladders. (‘allers welcome. Dept. PEE,
HOME SALES, Baldwin, Road, Stourport,
Worcs. Tel. Stourport 2574.

TAPE RECORDERS

TAPE BARGAINS. Double play AMPEX,
7in, 2,400ft reels, packed in RECOTAPE
sealed boxes. Superb quality, fully guaran-
teed. 2 for 57/8, 6 for 180/-. 53in, 1,800ft
reels as above., 2 for 42/-, 6 for 107/6. 7in,
1,800ft L.P., 2 for 41/8, 6 for 120/-. 5%in
D.P. 1,500ft, 2 for 48/8, 6 for 130/-. 5%in
L.P. 1,200ft, 2 for 27/8, 6 for 77/6. Money
back if not delighted. 2/6 P. & P. on all
orders under £€5. MUSI( TAPES MAIL
ORDER, 36 High Street, Salisbury, Wilts.

NOW SAVE ON CASSETTES

AUDEMAG Compact Cassettes, fully guaranteed top
quality, In plastic library boxes with giunt 6 - 4 labe!
giving double writing space.

3 [} 10
ceo £1/6 41/8 70/-
90 31/6 58/ 100/~
Cc1g0 38/ 73/8 130/

2/G P, & P. on all orders under £3.
Money back if not satisfied,
MUSIC TAPES MAIL ORDER
36 High Btreet, Balisbury, Wilts.

ELECTRICAL

—lA vout

BEST EVER 200/240 VOLT * MAINS "
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase, The fabulous
Mk.I12D American Heavy Duty Dynamotor
Unit with a Ma 220 watt output and
giving the most B ant 220/240 volt perfor-
mance of all time. Marvellous for Telavision,
Drills, Power Tools, Mains Lighting, AC
Flucrescent Liehtinl and alt 200/240 volt
Universal AC/DC mains_equipment. Made at
tremendous cost for U.S.A. Govt. by Delco-
Remy. This magnificent machine is unobtain-
able elsewhere. srlnd Naewand Fully Tested.
Only £6.19.6 + 10/6 poluse. C.0.D. with

leasure, refund guarantee. Please send S.AE,
or illustrated decails,
Daept. PE, STANFORD ELECTRONICS

Rear Derby Road, North Promanade,

Blackpool, Lancashire

MUSICAL INSTRUMENTS

ELECTRONIC ORGAN
DIVIDER CIRCUITS

These i.c. divider circuits contain one master
oscillator and six dividers. The output is square
wave with a rise time of approximately 20u secs,
and sixe is only 247 - 1" x }",

Price 7S/ (£3-75) each or €42 per dozen, post-
age paid. ash with order please, to:

AUDIONIC, 105 Anson Road
Great Wyrley, Walsall WS6 6JP

RECEIVERS AND COMPONENTS

BRAND NEW ELECTROLYTICS 15/16V
0-5, 1, 2, 5, 10, 20, 30, 40, 50, 100mF, 0d.
E12 series 5% resistors, Carbon Film W
1Q to 1MQ, 1-6d. Wirewound 5W 15Q
to 15K(), 10d. Postage 1/-. The C.R. SUPPLY
CO., 127, Chesterfleld Rd., Sheffield, S8 ORN.

AD161/AD162 POWER PAIRS, matched, for
Mullard amplifier circuits. Mint, 12/6 pair,
U.K. post paid.' List 6d. AMATRONIX
LTD., 396 Selsdon Rd., 8. Croydon, Surrey,
CR2 ODE.
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RECEIVERS AND COMPONENTS
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RECEIVERS AND COMPONENTS
{continued)

p—
PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with tayout drawing.
EXAMPLES i
Marine Tachometer (May 1970) 5/- ea. Musical
Stave (May 1970) 8/-ea. ) .
Waa-Waa pedal Vol. 4 No. 7 2/9 ea. Audio Sig.
('Eoun.‘(sine and Square on one board) Yol. 5 No,
0/6 ea.
S.A.E.for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kant. Tel. 2517

EX COMPUTER PRINTED CIRCUIT PANELS
2Inx 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 10/-, P. & P. 1/6. With a guaran-
teed inl of 36 it Data on
transistors included.

BPECIAL BARGAIN PACK. 25 boards for 81,
P. & P. 3/6. With a guaranteed minimum of 83
tranaistors. Data on transistors included.

PANELS with 2 power transistors similar to
0C28 on each board—components 2 boarde (4 %
0C28) 10/-, P. & P. 1/6.

DRY REED INSERTS

7= —
N S s TN g

Overali 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. 12/6d. per
doz.; 75/- per 100; £27,10.0 per 1,000; £250 per
10,000, All carriage paid.

9 OAS, 3 OA10, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 876.
All long leaded on panels 13in x 4in. 4 for £0/-,
P. & P. 6/-.

Lvono%}( CAPSAO(‘!’m ELECTROLYTICS

10, F:

NS OMED 1oV }7/6 each. P. & P. e
or £8.10.0 per doz. Carr. 10/—.

NEW MODEL V.H.F. KIT MK2

Our latest Kit, improved design and performance plus
extra Ampllifier Stage, recelves Aircraft, Amateurs,
Mobile, Radio 2, 3, 4, €tc.

This novel little set will give you endless hours of pleasure
and can be built in one evening. Powered by 9 Voit
pattery, compiete with easy to follow instructions and
bullt in Jack Socket for use with Earphones or Amplifier.

Only 68/-. P. & P. Frea U.K.only
Postat Orders, Cheques to:
Dept. P.E

pt. P.E.
Galleon Trading Co., 25 Avelon Road,
Romford, Essex

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and
cabinets. Computer panels—long leads, NOT
printed circuits. Transistors, resistors—newand
recovered. Ntate your requiremeots. S.A.E.
for details MAIL-MART, 6 Kastbourne Road,
Pevensey Bay, Sussex.

CAPACITORS. Dubillier, 0-1xF 500V, 6/«
doz., 42/- 100. Hunts, 0-04uF 500V, 3/- doz.,
81 per 100; 0-001xF and 0-005uF 350V, 3/-
doz., #1 per 100. Skeleton Presets, 2kQ, 1/3.,
Co-ax Sockets on isolation panel, 1/3, 12/- doz.
Jack Plugs, Standard, 1/9; 3:5mm, 1/3;
400-200-50-16uF 300V, 6/-, 23 per doaz.
Recording Tape, 5in LD, 9/-, 53in LP, 12/,
Post and packing on all -orders 2/-. Send
S.A.E.forlist. M.DZIUBAS, 158 Bradshaw-
gate, Bolton, Lanes.

ANDOR ELECTRONICS LTD

for
MULLARD COMPONENTS
f

or
AUDIO CIRCUITS
178 HIGHER HILLGATE

STOCKPORT
061-480 9791

40/42 Portinad Nond. Worlbing, Sutiox 0903 34897 ﬁoi ‘"MED RESISTORS 12/6
150 MIXED HI STABS 12/6

1, 1 & 1 watt 5% & better.

EXTRACTOR/BLOWER FANS (PAPST)
100 CFM 2,800 RPM 4}in X 4}in x2in.  Ideal lor
kitchen extractlon, Instrument cooling, etc.
etc. 50/ each. P. & P, §/—. 240V a.c. 50Q.

DIODE

1 Amp 1,000 P1IV
20 Amp 160 P1V

EX EQPT.
SILICON

4 for 10/

4 for 81.

P. & P.1/-.

BARGAIN RELAY OFFER
Bingle pole change over silver contacts 25V tof
50V. 2-5kQ coil. 8 for 10/-, P, & P 1/-.

KEYTRONICS mail order only
52 EARLS COURT ROAD
LONDON, W.8 01-478 8499

R & R RADIO

§1 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152
VALVES TESTED & GUARANTEED

EBF8O 3/~ PCC84  3/- PY8I

:2539 3/6 PCF80  3/- PY82
c82  3/- PCLB2  4/-

ECLBO  3/- PCLBY  4/- :::g?

EF80 1/6 PL36 S/-

EF8s 3/~ | PpLaI a- | V!

EY86 4 PL83 4~ 30F5

EZ40 4/6 PY33 S/~ 30CIS
POST, ONE VALVE 9d. TWO TO SiX 6d.
OVER SIX POST PAID,

316
3/-
36
316
4/6
2/6
/-

RADIO GONTROL AT A PRICE YOU CAN AFFORD
RADIO CONTROL PRODUCTS

FOR THE REMOTE CONTROL OF MECHANISMS OF ALL KINDS :

TRANSMITTER ¥
NEW SMALLER UNIT
CRYSTAL CONTROLLED
ON 27 MHZ
9V OPERATION
SILICON TRANSISTORS

&

TRANSMITTER £6.10.0

RECEIVER
NEW TINY RELAYLESS

SIZEONLY 3:5 .28 20CMS

WEIGHT 20 gms

4:5V WORKING
WILL OPERATE LIGHTS,
MOTORS OR ACTUATORS

DIRECT

RECEIVER £4.10.0

= RELAY VERSION +125/.

EXCELLENT RANGE AND PERFORMANCE

Transmitter and matched Superhet Receiver £10.10.0,

Retay + 28/-

Digital proportional equipment also available.

ALL UNITS ARE CAREFULLY
TESTED BEFORE SALE AND
ARE FULLY GUARANTEED

RADIO CONTROL PRODUCTS

123 BEWDLEY HILL
KIDDERMINSTER, WORCS.

Practical Electronics

February 1971
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RECEIVERS AND COMPONENTS

RECEIVERS AND COMPONENTS

10/- ea., larger kits and designs available

{continued) {continued)
FULL SPECIFICATION TRANSI‘TdRC:
t.ANSFORMER KITS Texas, 8.G.S., etc. BC103B 11p; BC109C
Consisting of:— CLAMPS, WINDING ;zz; 2N3705 14p; BFY51 17p. 5p Postage

BOBBIN AND LAMINATIONS

Max. Rating Rel. No. Price P. & P.

S5VA 74163 8/3 1/6
10VA 35/75 10/6 2/6
15VA 147/88 14/9 316
25VA 291N 20/6 416
50VA 78/125 35/6 5/6
75VA 78/150 4716 6/6
100 VA 120/125 55/- 716

Transformer designs up to 100VA

on request.

Supplied by:

WEST DIDSBURY TRANSFORMERS
Brooks Street, Higher Hiligate
Stockport, Cheshire SK1 3EU

Tel. 061-480 6479

List. GREENWELD, 24 Goodhart
Way, W. Wickham, Kent,

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, |12v,
I18v (single output) 39/6 each, P. & P, 2/9.
9v + 9v; 6v + 6v; or 4]v + 4}v (two separate
outputs) SO/~ each, P. & P.2/9. Please state
output required., All the above units are
complecely isolated from mains by double
wound transformer ensuring 100% safety.
R.C.S, PRODUCTS (RADIO) LTD.
(Dept. P.E.), 3| Oliver Road, London, E.I7

PRINTED CIRCUITS

PE ‘Gemini' STEREO AMPLIFIER {Dec. 1970)
Twin Channel Main Amplifier. Btabllised Power SBupply.
Total price 22/6. PiP. 1/6.

All boards are fibreglass, drilled and tin plated with
reverse side screen printed for easy component and

conmection identification.

BAE for PC board list of other current projects.
SERVITRON ELECTRONICS, 18 Beckdean
Ave., Poulton-Le-Fylde, Blackpool, Lancs.

FY6 8BG

POLYSTYRENE CAPACITORS. 123 or 350V, 150,
180, 330, 390, 560, 680, 820, 1,800, 2,200, 2,700, 5,600,
6,800, 8,200; 125V, 18, 22, 120, 220, 1,200, 1,500,
38,300, 3,900, 0-01, 0-012, 0-015; Paper 100V, 100,
1,000, 2,000, 5,000. 8/~ doz. Post 1/6.

COMPUTER PANELS, 5-BC108 diodes 3/- ea. 4 for
10/-. Post 1/6. 8-0C76 or OC72 or 0C42, 8-0A10, 7/6.
8-0C43 or GET876, 24 0A81, 7/6. 8-0C170 diodes,
etc., 7/8. 2-0C170, 2 GETB875 or 4 MDS34, 5-100MFD
12V electrolytics, pot core, etc., 6/-. 10-BSX26.
SG0MEG slllcon npn diodes, etc., 7/6.

MIXED TRANSISTORS ON PANELS. 50 for 12/6.
100 for 20/-. Panels with itors i

TELERADIO ELECTRONICS

JOIN THE FASCINATING HOBBY OF

RADIO CONTROL. BUILD A SINGLE

CHANNEL SYSTEM FOR ABOUT £12

OR A SOPHISTICATED PROPORTIONAL
SYSTEM FOR £80

Details from the specialists: TELERADIO CO. (P.E.)

325-7 FORE STREET, EDMONTON, N.9

diodes, 8for /-, Air spaced trimmers, 25 and 100pF,
2/-, Ceramic 40, 60, 125pF, 64,

BEL. RECTIFIER AND VARIABLE RESISTOR in
neat case. Input 15V, output 0-12V at lamp 8/-,
MIDGET RELAYS f#inx}invjin, weigh loz.
D.P.D.T. carry 2amp at 28V, 700 ohm coil, 10/6.
With base, 12/6 Post free.

MC. 2in and 2}in. 3 assorted for 21/-,
M.C. Phones and mike, 450hm, 12/6, P. & P. 2/-
unless stated otherwize.

J.W.B. RADIO
75 Hayfield Rd., Salford 6, Lancs.
MAIL ORDER ONLY

709 ..s0p 741
PA234 | 87p PA237 .. £157 D4OCI

Microcircuits:

.. £1.05 PA230 .. 92p

.. 67p
VALUE FOR MONEY

Plessey Microelectronics made a farge number of
microcircuit audio amplifiers, They tested these.
The best ones were marked SL403A. The next
best were marked SL402A. Some reject devices
were sold as scrap.

We sell Plessey marked SL402A for £1.75 com-
plete with full data, circuits, etc.

JEF ELECTRONICS (P.E.2)
York House, 12 York Drive, Grappenhall
arrington, Lancs,

Mail Order only. C.W.O. P. &P, 10p per order

Overseas 75p.

Money back if not satisfied

ELECTRONIC REPAIR & SERVICES
807 LONDON RD., WESTCLIFF-ON-SEA

ESSEX SOUTHEND 77129
BRAND NEW COMPONENTS
IN3703 2i-  AFll6 46  NKTI63 5/-
IN3705 2)-  AF[26 -  NKTI64 46
AFil4 46  BCY4) Ve  ZF82 . 2/6
AFIIS 5~  NKTI62 8-  BZYd4 1276

MIN. POTS M@, 5000 3/6, 1000uf, S0V 5/6

HEAT SINKS TOS FINNED 3/-, TO3 2/3
XTALS SURPLUS 10X)8790 (70°32) 3/-

S.A.E, FOR BARGAIN SMALL QUANTITY
COMPONENTS, METERS, ETC,

P. &P, I/-

CONSTRUCTORS’ COMPONENT KITS

ARTICLES AND WE WILL MAKE THEM UP

THEPARADE, CADNAM, HANTS

YOUR SEARCH ENDS HERE!

SEND US YOUR COMPONENT LISTS OR

COMPLETE WITH HARDWARE

D-B-S ELECTRONICS

ONE LETTER GETS YOU THE LOTI

AUDIO EFFECTS

5§ SHAW LANE, HALIFAX, YORKS. |
Buy with confidence and obtain the right results,
Refunds without question if any of our products
fail to give 100°, satiafaction.

AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER KIT, No fuse, no drilling.
Just fit the components on our printed circut. Slow
Motion tuning. Simple IF alignment. Perspex front
panel. Push pull AF amp drives your 8 -15 ohm
speaker. Amp can Le used separately. Designed to
accept a BFOQ signal. Uses Denco plug in coils.
2T. 05 to 154 Mhz 167 to 5-3 Mhz
4T. 50 to 13 Mhz 5T. 10-5 ta 31'5 Mhz
Range 3T normally supplied with kit. Uses % Volt
battery. Eaay step by step instructions. Complete
Kit. £8,18.8 plus 5/G P.P. & lus. Extra ranges
12/« per range.

POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave.
A single variable control gives zero to full power.
Uses latest 15 amp 3kW triac and special triggering
device. Ideal for all types of lighting, fires, motors,
drills, etc. Complete with box, power socket,
cables, etc. In kit form with easy to follow instruc-
tions £6.0.8. Ready built £8,4.6 plus 5/6 P. P, & Ins.

REVERBERATION AMPLIFIER. Self contained
transistorised, battery operated. An entirely
different  approach to sound reproduction.
Normally, sound reproduction from a single source,
bas a flat one dimensional effect. With this unit,
proper sound delay through reverberation, tones, are
created with a truly third dimension for concert
hall originality. Two controls adjust volume and
reverberation. Simply plug microphone, guitar,
etc., in, and the output into your amplifier. Supplied
In a beautiful walnut cabinet 7}in -
£10.4.0, P.P. & Ins. 6/-.

VOX S8WITCH. "This sound operated switch js ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches. High and medium imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructions 42/8,
Ready built, tested and guaranteed. 68/6 post paid.

METRONOME UNIT, Varlable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit form 27/8,
post paid. Ready built in an attractive polythene
case, 87/8 post paid.

MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece. Adjust-
able tone. Just attach your key. Drives phones or
apeaker. In kit form 17/8 poet paid. Ready built
in similar case as above 27/8 post paid.

STRAIGHT FROM THE PRESS. Latest Mullard
manual: Audio Amps, FM tuners, Stereo decoder,
Recelver circuits, Hi Fi, Tape, etc., etc. 82/ post
paid.

3in v d}in,

TEXAS TRANSISTORS. Complementary symimetry.
Driver, NPN, PNP output. The set of three
ONLY 6/8 post paid.

WAH-WAH
PEDAL KIT

SELECTIVE AMPLIFIER MODULE.
The basis of the Wah-Wah pedal. Kit
contains all the components to build a 2-
transistor circuit module, also the sockets,
control, etc., required for the constructor
to assemble his own design, €£1-75. (35/-)

Assembled and tested module £€2-13. (42/6)

FOOT VOLUME CONTROL PEDAL.
Foot pedal unit in very strong fawn plastic.
Fitted with output lead and plug for connec-
tion to guitar amplifier. May be used for
volume control or converted to Wah-Wah
by adding the module.
Pedal unit now only £5:13. (£5.2.6)
Complete kit for Wah-Wah pedal now only
€6:50. (£6.10.0)

All post free.

Send 15p (3/-) for our catalogue of com-
ponents, testmeters, musical electronics and
more details of the above items.

Callers welcome.

WILSIC ELECTRONICS LIMITED

6 COPLEY,ROAD, DONCASTER
YORKSHIRE

If you have difficulty

in obtaining

PRACTICAL -
ELECTRONICS

Please place a regular
order with your news-
agent or send 1 year's
subscription (£2-5-0) to
Subscription
Department
Practical Electronics
Tower House
Southampton Street
London, W.C.2

Practical Electronics
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If you're atelecommunications
man and match up

tothe qualifications below
cut yourself into a slice of
Britain's future

Become a

Radio
Technician

in the fast-growing world of
Air Traffic Control

Please send me an application form and
details of how | can join the fascinating world of
Air Traffic Control Telecommunications

Name

Address .

p— g o g ... PETJEI
Not applicable to residents outside the United Kingdom
To: A J Edwards, C Eng, MIEE,

The Adelphi, Room 705, John Adam Street,

London WC2N 6BQ,
marking your envelope "Recruitment’

Sending this coupon could be your first step to
ajob that’'s growing inimportance every year.

The National Air Traffic Control Service needs
Radio Technicians to install and maintain the vital
electronic aids that help contro! Britain’s
ever-increasing air traffic.

This is the kind of work that requires notonly highly
specialised technical skills but also a well developed
sense of responsibility. and candidates must be
prepared to undergo arigorous selection process.
Those who succeed are assured a steadily developing
career of unusual interest and challenge. Starting

salary varies from £1044 (at 19) to £1373 (at 25 or

over): scale maximum £1590 (higherratgs at

Heathrow). There is a good annual leave allowance

and a non-contributory pension for established staff.
You must be 19 or over, with atleast one year's

practical experience in telecommunications,

("ONC’ or 'C and G’ qualifications preferred).

NATCS

National Air Traffic Control Service
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THERE'S MORE g
MORE & MORE
FOR EVERYONE

DQON
ATAl O

1971 >
~~

The great new 1971
edition of Lasky’s famous
Audio-Tronics catalogue
is now available—FREE on
request, The 44 newspaper
size pages—many in full
colour—are packed with
1000’s of items from the
largest stocks in Great
Britain of everything for the
Radio and Hi-Fi enthusiast,
Electronics Hobbyist,
Serviceman and
Communications Ham.
Over half the pages are
devoted exclusively to
every aspect of Hi-Fi
(including Lasky's budget
Stereo Systems and Package
Deals), Tape recording

and Audio accessories,

and introduces LASKY'S
AUDIO-TRONICS CREDIT
CARD SCHEME offering holders
one month's interest free credit
up to £50. Send your name and
address and 15p for post and inclusion *
on our regular mailing list. E -

LASKY’S RADIO LTD. (Dept. PE) - ~
3-15 Cavell Street, London EI 2BN /- t

VALV ES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!
SETS . Vot Sire. 14006, BFoo, DKo, DLIG, 4 tor 20/

1A7GT 7/6 | 25L6GT /- |[DL35 §/- EL8$ 4/8 | PCL82 7/3 | UAF42 10/8
THSGT 7/3 | 26U4GTILS | DL92  5/9| EL% &3 | PCL83 1%/ UBC4I 1018
INSGT 7/9|30C1  6/6 | DL 76 | ELGOO 12/ PCL8i 7/6 UBF80 59
IRS  5/930Ci5 1/ DL9¢ 7/3 EMB0 83 PCL85 /- | UBF89 6/8
185 4/3|30C17 16/~ DY8 5/9 EM81 8/3 PCLS6 8/3 | UCCB
ITs 3 30C18 13/8 | DY87 5/ EM84 6/ PCL88 14/8 UCC85 7/3
a8i 49 30F5 18/8 | EABCBO /86 EMS7 7/6 | PCL80015/8 | UCF80 7/3
3Vé 7,8 30FL1 129 | EAF42 10/- |EY51 73 | PENA4 86  UCH42 1%/8
5Y3GT 6 30FL1214/6 |EB91 2/3 |[EY86 6/6 PEN3SC14/- UCHS1 §/8
574G 7/6 | 0FL14 14/- | EBC33 8/- |EZ40  8/9 | PFL20011/9 | UCLS2 7/-
6/30L2 11/ |30L1  6/6 | EBC41 10/6 | EZ41  8/9 | PL36 9/ UCL83 1/~
6AL> g3 |30L15 13— EBCO0 4/6 EZso 4/8 | PL8l 9/3 UF41 1%/
$/9 | 30L17 14/9 EBF80 6/8 EZ81 4/0 | PL8IA 10/3 | UF89  6/9
6AQS mjaom 13/- | EBF8® 6/3 GZ32 8/0 PL82 6/~ | UL4l 1%/-

8ATC 46 |30P12 13/ ECCS1 3/9|0Z3i /8 PL83 7/~ UL4d 20/-
AU 4/¢ 30P19 13/~ ECCS2 4/9 | KT4l 15/6 PLSi  6/6 UL8L 7/-
BA6 4/ | 30PL] 12/9 | ECC83 7/- KT6l 9/9 | PL600 13- | UMB0 /-
GBEG 419 | 0PL1314/6 ECCS5 5/9| KTG6 169 | PLG04 13/6 | UMB4 478
Gp76 8/ |30PLLs 14/- | ECCs0412/- | LN319 12/0  PLS0B 23/6 | UY41 873

8
6CDEG 2%,2 30PL1514/6  ECF80 6/- | LN329 14/6 PM84 7/8 |UYS> §/9
eF14 g/ | 30L6GT 8/8 FCF82 6/- |LN339 12/8 PX2 23/8 |V
8

35W4  4/8 35 6/~ h
6F23 13/ | 4i74GT 8/~ | ECH42 12/8 | PABCSO 7/- | PY33 11- 771 4/8
7 ECH8! 59 | P ] i

¢
pried 1:5: 80 9)- CB6  10/3 |PYS1  B/3 | ACI07 3/8
OKIG %8 |cocs 126 ECHsS /3 PCSs 1073 Y2 83 | ACl27 39

68N7GT 4/6 AC/VP218/8 | ECH84 7/8  PCO96 8/6 | PY83 §/8 | ADI40 7/8
6SLTGT 8/8 AZ31  9/6 | ECL80 7/- | PC97 8/~ | PY88  8/9 | AF115 4/-
6V6G J 316 B349 13/- | ECL82 /9 PC900 7/8 PY800 7/8 AF116 4/-
6VEGT 88 | B729 12/6 | ECL86 8/- PCC84 6/8 |PYB01 7/6 AFll7 4/-

/8 | cCH35 18/8 | EF37A 8/6 PCC85 6/~ |R19 8/6 | AF118 8/9

6X4 ~ 4/9/CL33 19/6 | EF39 4/ | PCC88 9/- | R20 13/~ AF125 §/6
6X6GT 5/0|Cy3l 6/0 | EF41 11/9 | PCCs9 9/8 | U2 13/8 | AF127 3/8
10FI18 7/~ | DAC32 7/3 | EF80  4/8 | PCC18Y 9/8 | U26 18/~ | OC26  §/-
10P13 12/~ DAF91 4/3 | EF85  6/3 | PCC80513/- | U47  13/9 | OC44  2/8

12AH8 45/~ | DAF96 7/3 EF86 /3 | PCF80 6/8 | U490 13/- | 0C45  2/6
12AT7 3/9 DF33 7/8 | EF88 5/3 | PCF82 6/6 | U78 4/9 | 0CTE /8
12AU7 4/9 \DFS1 §/- | EF9] 2/9 | PCF86 9/8 | U191 1£/6 | 0Ci2 2/6
12AX7 4/9 | DF96 7/3 | LF183 5/9 | PCFB0013/6 | U193  8/8 | OC75  2/8
12K8GT 7/8 | pH77 4/8 | EF184 6/6 | PCF801 6/ U261 14/6 | OC81  2/8
19BG6617/6 | DK32 7/e|m{90 8/8 | PCF802 9/- | U301 10/6 | OC8ID 2/8
20F2 13/6 DK91 5/9 | EL33  9/9 | PCF80513/6 U329 14/6 | 0C82  2/8
20P3 11/9 DK92 8/6 EL34 9/8 | PCF80611/3 | U801 19/6 | OC82D 2/
20P4 18/8 | DK9 7/3| EL41 11/~ | PCF808 14/~ | UABCBO 6/6 | OCI170 4/8

READERS RADIO (P.E.)

88 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-B80 7441

Postage on 1 valve 9d. extra. On 2 valves of more, postage 6d. per
valve extra. Aoy Parcel Insured against Damage io Traneit 6d. extra.
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8end 1/- for New Comprehensive 1.C. and Semiconductor price list (24 pages) YA TES E L E c I Ro N'c s
INTEGRATED CI(FCRE\!J.TIE?J (FLITWICK) LTD.
NEW LOW PRICES « FULLY GUA
RESISTORS
. d 25 RD : T .

Chhose e | MoToeCMh e Y Gf MmLa High stability carbon film, Very low noise. 0-5W 5% 4.7
3005 23/6 | MC724p 13/3 - 11 TAAd1 gg? to 22MQO 2-5d each, 100+ 2d each, 0-5W 10% 47Q to
Sou1 145 | MCraop 135 i 3 30/- 10MQ 2d each, 100 - 1-75d each. Quantity price applies for
3012 17/9 | MC790P 24/9 s 20/8 _lg/g any selection. Ignore fractions on total order.
meo omevem o owso o °| | | EVELOPMENT PacK
3018 16/9 | MC13031. 23/4 45/~ B 0-5 watt 5% resistors 5 off each value 4:7() to IM()

30184 28/~ | MC13041 - 8o/ 4 325 resistors E12 series 50/-
3019 16/9 | MC8381 109/9 91/8 85/ h X :
3020 25/3 | MC1352(: sg//2 768 | gg/g 650 resistors E24 series 100/-.
30204 32/~ | MC435L 88/~ 57/6 | 721_ MULLARD POLYESTER CAPACITORS C296 SERIES
03 man | POl v e oo 400V: 0-001 iF, 0-0015/F, 0-0022F, 0-0033,F, 0-0047uF, 6d.
3023 25/3 | pAIRCHILD 89/~ 0-0068/F, 0-01 /:F, 0-015,F, 0-022:F, 0-033,.F, 7d. 0:047,F, 9d.
3026 20/- a3 R . . TAB101 19,6 ) -
30284 19 1-5 B-11 124 304, TADI00 3978 0-068,F, 0-1,F, 10d.
30268 21/~ | 1:000 8/8 8/- 718 8% rTabIl0 39/6 160V: 0-01«F, 0-015.F, 0-022/F, 0-033,F, 0-047,:F 0-068,F, 7d.
RO /Ry T S S 0:1F, 9d. O-15.F, 0-224F, 10d. 0-33.F, 1/3.  0-47,F, 1/6.
we el B0 B B0 SR POLYESTER CAPACITORS C280 SERIES
7100 15/-  18/6  12/8
st oo o o B X 250V: P.C. mounting miniature  20%: 0-014F, 0-015,F,
3042 219 | 1.0 A o 0-:022,F, 7d. 0-033.F, 0-047,F, 0-068+F, 8d. 0-1,F, 9d.
0 11 19 - . . . Hls) ’
‘38:‘: 275? N 709C :ln/:l 741C TO-5 o DIL. vl £ 0:15+F, 0-224F, 1/-. 0-334F, 1/4.
3045 24/6 | TEXAS TTL D ARDITTL - | Fer1 55/~ MYLAR FILM CAPACITORS
3087 Bhe | ANHOIN 1ol a0 e | FCkiar 578 100V 0-001 xF, 0-002,F, 0-0051F, 0-01 «F, 0:02/F, 6d. 0-05F, |
' J 13 | )
3089 2| 10 el 1718 Oliaks 8
3050 10~ FIHITL 1813 g}.msfzv 6 CAPI_\CITOR DEVELOPMENT PA_CK ]
3051 lo/-  pIH22t 17/ | G034 12 Selection of ceramic and polyester capacitors |00pF to |-0/F. |
bt i oA e | wtroac 20/- Total 100 capacitors, £2.18.0.
3064 Eé/s | 22}‘}3?: ;g/; : Hﬂ;} gg;g , . MINIATURE ELECTROLYTIC CAPACITORS
3055 ~ | SNTHIN )
3059 ss,/'_ I sNﬁgox 3955 RREELY 62/6 | ELECTRIC S50uF 6V | 16uF 10V | 10uF 12v 40uFF 525 Iéu: 48& |
MARY MORE" ™| Dty bhects al 1 v tvpe eveens L0007 basss  Sya| | | Booik oy | Sahe 19V [lesr  jav)eaur 25V sou  aov
ats E i~ per type excep
'Axl.'c.. N I 9114/;;23 e Plesser /6, 21/8 320uF 6v | 200;F 10v | 100uF 12V | BiF 40v | 10.F 64V
INCREASING ' 14 Ph Dosbiw b e Wothers, g18 | o 1/- each
al-in-Lin WL olders,
DAIL ' 16 Pin Dual-in-Line .C. Holders, 8- | DA 15/ 2504F 12V, 1004F 40V 1/6. 10004F 25 volt 6/-. 2500F
Post & Packing 2/- per order. 25V 9/-.  500/F 50 volts 5/-. 1000/F 50 volt 8/-.
TELEX
Toigioier - A MARSHALL & SONS LTD. Tsigx| | | cenamic pisc capacirors -~ @~
28 CRICKLEWOOD BROADWAY, LONDON, N.Ww.2 1000 ;: ZOOO'F 50000F lOObO F 5d h
pr, PF, pF, 1V, pF, each.
CALLERS WELCOME 9-5.30 SATURDAY 9-§
SEE OUR MAIN ADVERTISEMENT ON PAGE 169 FOR BEMICONDUCTORS ;(OQTE r;lrjl'(lz(l)M ETFRS -
to og or linear, .
GANGED STEREO POTENTIOMETERS
. g . 3 watt carbon track 5k{) +5kQ to IMQ 1 IMQ) log or linear
Selections from FELSTEAD ELECTRONICS' Winter List g/_ each.
(Bent free for stan 1 addressed envelope to address helow) P d TP NTI TER

Trausistors, etc. eA"cx-zrgezlgr. ?u‘f'lprf'a/-f AF116 3/o. AB117 4/-. OAG 1/8. OAL0 1/6, OAN} SKEL_ETON RE-SE OTE OME EMS h 20°

1/6. A5 1/8, OC23 6/8. OC25 6/-. OC20 7/6. OC28 8/8. OCIs 8/6. OC44 2/9. OCL5 Linear: 100, 250, 500 ohms and decades to 5M o m Yo

2/8. 0OC7l z/%. ocCT2 278, oﬁn 2/8.D gcs:ﬂz(/l%o ggocamzﬁgs. eo;'s‘.vn 2/6. [?\C,;T,‘; £ 250k(), 30%, 250k{). Horizontal or vertical P.C.

4/-. OCi712/6. Many moreinlist. S.D.R. 800piv 3 mp series: 13 H b i -mini h

300 piv 4], RzTs o00pie Bl BY ALY 900piv 8-, BYZ10 1200pis 7/ (Charses |- up mounting (0-1 matrix). Sub-miniature 01 watt 10d each.

to i1, paid for 12 and over). Sub-Min Transformers: OUTPUT (30 far OCT2, ete.) 2,9 Miniature 0-3 watt 1/- each.

{Up to 6 1/-). MULTIMETER. Our famous 20000 Qper V 24126 (2/6). Details and TRAN SISTORS

ather in Iis;]. BOLDER{IHG IRON. S‘Enl. 2mndern.) Bg&i;lig;(%-gpeed 3}1"’. lall purt; ACI126 3/ BCI08 2/ 2IN2926 23 2N3707 3/8

ek ble, highest lity, full : 81/-(1/8). TYLII placements

'l..'r’l';?ﬁl‘%&/lf}*l,e;'c%‘;g.T‘cs“P/g‘?x-r:?a"E(f; L‘O/LLARO‘O': RONETTE BHSLP; GAR. ACI27 3/~ BCI109 2/9 2N3055 [4/6 2N3708 2/-

RARD GC2/LP and GUS/LP:; ACOS GP65/67, all at 7/8 (1;-) ACOS GP73, GP9I: KSR ACI28 3/ BFYS0 4/6 2N3702 3/- 2N3709 2/3

ST4 (8T3, 8T5), 8T8 (3T9): SONOTONE BTA, 9TA, 9TAHC: PHILIPS AG3306, 3060 ADI140 8/ BFYS| 3/9 2N3703 2/10 2N3710 2/5

(3063, 3066, 3301, 3302, 3304); Garrard GK925all at 18/- (1/-).  All are of the very highest AFIIS 376 BFY52 4/6 - IN3704 376 2N37I1 2/10

inality. Double Diamond: ST4 (8T3,8T5); ST10(ST9, ST8): 9TA, STAHC, 3306, (:POI 5Y56 & INI70s 3 P "

(For GPY2, GP93, GP4 cartridges): GPIISC for all GPY1-SC cartridges; All at 80/- eacl: AFI17 3/6 B5Y56 6/ 3705 3/- o 9/

¢14-), PICK-UP CARTRIDGES All stnnélgnl,lt;lttig%ialglos(i:);yé uh/[;)l;?ff){él;:ﬁglgbl]ii/- BCI107 2/9 BSX2I1 5/ 2N3706 2/5 ZTX302 4/6

STEREO-COMPATIBLE (MONO) GP91/SC (21/-). STE t X "ERA- -

MIC P94 38/6. SONOTONE STEREO 9TAHC (DIA.) 47/8. GOLDRING G830 97/6. DIODES—OAS85, OA91, OA202, | 6 each

ok SR GR NI UL dime kgl | | ZENER DIODE

3T 2 A A 'E B8, including G NG available. m o to

TAPE. 8till the finest quality British Mylar available: Standard 5* 600 ft. 7/8 51" 900 ft. ©

101~ 7 1200 11, 11/, LONG PLAY 5* 900 1. 1‘07-?:- 1200 1t. 11/8 7 1800 1t 18,- (1/3 on SILICON RECTIFIERS

3% aml 53° 1/6 on 7*). MICROPHONES Crystal Mic 91, hand/desk 16/3. MIC45 Curvedl IN4001 50V 1A 1/6 IN4006 800V 1A 3/

metal handgrip 20/-. CM21 Grey hand/desk 10/8, BStick '60" £20/8 CM70 “Planet’ IN4002 100V [A 2/ IN4007 1000V IA  3/3

machined netal tapered stick type with neck cord, adaptor to fit floor stands 28/8 (All IN 3 200V A 2/3 BY |24 100V $A 1/6

1/6 LAPEL (or hand) with clip 8/8 (1/-). All are fitted with leals. Dynsmic. Cream 4003 200 ]

hand/table MINY 18/8 (1/6) M810, 50K for desk, tapered with base and slide-ont IN4004 400V 1A 2/6 BYZIO 800V 6A 7/

adaptor 30/6 MSLI, Similar, but fixed on swivel swan neck ta switch-fitted base 42/6. IN4005 600V 1A 2/9 BYZI3 200V 6A 4/

1Either 2/6). Type 209 Cardioil ball, 0K /6004, omni-dir,, built-in vol. control, on/oft VEROBOARD

switch, special lead, handle (as good as money can buy) £6.6.0. DM1680, Non-Dir. Ball,

0K Q, switch, cable, adaptor 77/6 (/- either). MICROPHONE INSERTS. Dia.. 1.75~ 015 01 015 0

OR 0-97 either size 5/6 (1/-). EARPIECES with lead & min. jack ping (2-5 or 3-5mm, state Macrix Macrix

which) Magnetic 1/ Crystal (35 only) 4/8. (Up to 3 for 1/- on any), HEADPHONES 2% 33 3/3 4/6 17 - 3% (plain) 10/6

e luxe STEREO &-16 ohms, 47/6. Same, fitted vol. control each earpiece, 87/8. Both 21§ 4/9 4/9 17 2* (plain) 7/6

have lead and stereo jack plug, (3/-). HIGH RES. 2000 ohm. Adjustable 18/8 (2/-) 3’ 4 3 49 49 24 <5 (plai 3‘6

SPEAKERS. 12" ROI'ND, fitted tweeter, 3 or 150 (state which) 87/ (3/6) or for Stereo 333 / / i I(P ain) /

80/- pair, carr. paid.  21* 3 OR 8Q (state which) 7/8 (1/-) 2}* powerful transistor replace- 33 <5 5/6 5/6 24> 33 (plain) 3/

twent, high ohms 6/- (1/-). EMI 13" x 8, 3, 8 or 130 (State which) 42/ (4/6): with 17 3% 15/ Pin insertion tool  9/6 9/6

~ingle flared para. tweeter cone 8 or 130 (state which) 45/8 (4/6): with two tweeters and 17 <24 11/6 Spot face cutter 7/6 7/6

crowsover network 8 or 15 (State which) 75/« (3/-). TORS. Genuine Plessey |2V 17 5 (plain) 15/~ Pke. 36 pins 3 3/

4-pin non-synch, 121HD4, 2717 ex. pins 5/6. Am. 12V 4-pin, non-synch. 7/16th«. longer, P N

mkn-.w‘ T-I)inl Syncl:. 11'[15!%7) wl/e (.iul t}g'plels' 1 p;sr(i]b/n:wr;.l cbolm;%c;rlx/r;u) vzm.l-:. ROTARY SWITCHES

Packs of  coils asatd. cols. ea, coil Syds.  Solid cor +). Flexible L uper

n?x:. for l‘r‘a::;li:tnr \\-irilclg 3/3 11/5.) ’;"ICK-UP w';RE Snper thin twin flex. screened alml |P|2W, 2P6W' 3P4W' 4P3W, 4/6‘

sheathed 1/8 yil.  (I/- up “m 6_\'\‘ltu.;g\'el','1ree}.li n;m;\?nnmkn:x.mum.l(,cl-urne;x JACK PLUGS AND SOCKETS

61t, ph I o 1 4/8. 12(t. 7/8. 6ft. phono ply; hono socket other en - 12t 3

8/8 ('I)/-()::rll)e‘alfl,e‘:ll‘:l_\l"pe«). SEND SAE !(;r hlll)l lr'ee Ilistng—pTgl:z?on ai small ;{\( and 71w gtan:ar: ISCreIel:eg ;5: %;:::m ‘In::::::dd ”:

tran<. awplifiers, Electrolytics, Vol. Cantrols, all types of radio switches, car and portahle tandard Insulate mptn

expanding aerials, Meters, Test prods, all types of Brit. & conl. standard and min. plugs Stereo Screened 7/ 3:5mm Screened 2/6

and nackets, SDR'«, Thyristors, eroe. clipe (various), terminals, ete. ete. ami many “Special Standard Sockets 3/ 2:5mm Socket 1/6

Offer’ Huex at lowest possible prices. Stereo  Sockets 3/6 3'5mm Socket 1/6

FELSTEAD ELECTRONICS (PE38) sBe’l‘f‘:jh"e'sfv‘: Q'C-kl'.’n"::‘ 'rgx"l;’Q';*Ez'/-_s
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE CW.O. please. 116 mone and packing or. orders under £1
Cash with order only, NolC()D or Caller Service. Charges (Min. 1/-) in brackets after ail DA e““Expo?t‘En‘quir?:: v’l.f:oo’r‘v;r SEapunCerdLty
itenrs. R t Ords 11 3/ table. SAE pi 1 nquiries or eannot 1
renied tor Changes. apply 15 ol Fore i e T endviries ot eannot be 8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
overseas).
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LISTEN TO AIRCRAFT COMMUNICATIONS
w V.H.F. AIRCRAFT
PLANES. Faveadrop on

tuicer. Hear for yourself the disciplined roices
international slistress frequency. Covers

BAND converTer
esciting crosstulk between
hiding lenseness on talk downs, Be with
aireraft freque bandinclnliog HEATHROW,

ORGAN

testing this super

ONLY Listen in to AIRLINES
pilots. ground approach.
le them when they have to take nerve ripping {ransistorised, no

41 6 PRIVATE PLAKES, JET
/ ground control. airport
A decivions in emergencick  tune in 1o the

Hose of Terar™.

GATWICK, LUTON, RINGWAY, PRESTWICK, ETC.
This fantastic fully transistorised ingtrament can be built by
anyone nine {o ninety in under two hours, (Our desikn teim
il foin

3in

5
a real clectronic
hecesaary .

orgin.

everyone worked first time). No sollering necessiary.

REAL. WORKING ELECTRONIC FIND

1nonthe were spent in creating and
rolutionary electronic organ.
ceu. Proper self-contained loudspeaker.
Fifteen separate keys apan two full octaves— play the '*Yellow
“Silent Night™. “Auld Lang Syne’’, and lots
of similar taves on this real wourking electronic organ. Size
1 10in 24in. Uses stidard battery. Have the thrilland
ceiteinent of building it together with the pleasure of playing
Play it anywhere. No soldering
y as A.B.C. to muke following the fully iilus-

BURIED

TREASURE!

TREASURE LOCATOR—
NOW IT'8 HERE AT LAST,
after  cxperimenting  fot
four and a half nonths
with & multitede  of
different circuits anl carry-
ing out actual fiell teats
with prototypes, our design
team have come up with
this real winner. Thie
fully portable transistorised
metal loeator detects and
tracks down buried metal
ohjects it signaly  exact
location {no phones used -
uses only transistor radio
which elips inside —

ONLY

55/~

Don't confuse 1ith
wrdinary eleclric organs
that simply blow air ore:
mouth-organ type reeds, eic, Eight

Fully

Fully illus sitply worked instructions take you step- irated, step-hy-step instructions. BIG DEMAND ANTICI- Becti lod
' Rize only 43in  3in PATED FOR THIS UNIQUE INSTRUMENT at our low price. ll;l,chB““ ‘;81‘3;“ s“ﬁ;gn’
nlace close to any ordinary  ONLY 85/-+4/6 P. & P. for all parts, Including case, loud- LOBTCOIHB.JE’WELLEEY’
medium-wave y pocket radios). NO CON- speaker,t ist. i 8, knoba, ers, KEYS. WAR SOUVEKIBS.
NECTIONS WHATEVER NEEDED. Use indvors ur outdoors. volume control, wire, nute, screwe, Instructions, etc. (parts ABChAEOLOGICAi

SEND NOW. ONLY 47/6 fur

aerews, wire, ete, vte. (parts

Il parts, including case, nute. avallable separately).

Bile weparately).

“READ PECPLE'S MINDS"—TEST THEIR NERVES—BEAT THEM AT CARDS—TEST THEIR

MENTAL ABILITY, ETC. ASTONISHING

/ games of sklll, chanée and mystery.
MIND B.

1 perform mind-boggling feats. THE
=7 o hare lelepathic powers, THE Al

prizon.

stade after lots of nse.

wames awl more beside, WE GUARAN

parte inclu
hay ext

Eaamine i home for 7alays,

CONCORD ELECTRONICS LTD. (R.E1%

Have all the pleasure of making it
yourself, inish with an exciting gift for someone.

ELECTRONIC BRAINBOX

H you've seen a giant computer on show ut
an electronics exhibition, you will have seen people of all ages queuelng to pit
their abilities against the glant electronic brain. There ie tremendous fascina-
tion that attracts ordinary people and professional engineera alike to electronic
‘With this *’Brainbox’* you will be able

ING DEVICE will make people swear
MAZING CARD TRICK UNIT completely niystifies
qund baffles from one to six people. Fou correctly ‘'guess’ the lwo cards each person has
selecied at random from a pack they themselves skuffled.
TESTER puts your friends to a very lively test. 1t glves out failand finish signals (the winner
i~ the person with lowest number of fail signals.) Can be adjusied from the weakest (o sirongest
THE ELECTRONIC MAZE fests the menial ability of the player because it uses paychology with
rlectronic twist to it. You can change the miaze pathways in seconds to prevent the maze beconilng too
Completely safe and foolproof. ize 18in » 12in x 8in (Max.) You can play all these
TEE THAT ANYONE CAN EASILY ASSEMBLE THESE PROJECTS IN
UNDER ONE HOUR' N» woldering, pictorial, sten-by-step lllustrated instructions. ONLY 57/6 plus 6/6 P. & P. for all
1 chassix, switches, stylus, signalling lights, wire, huts, screws, etc. ete. Uses standard U2 battery. Presentation
L (PARTS AVAILABLE SEPARATELY). FULL OPERATING DIRECTIONS WITH EACH OF THE PROJECTS.

Your mvney back if not delighted.

(Near Bayswater Tube) Callers welcome.

ETS, ETC. Extremely
aensitive, witl signal presence
of cerlain
objects  buried
several Jeet
below ground!
Can  be built
toith ease in one
short  evening
with the won-
derfully clear,
casy to follow,
step - by - step.
fullyillustrated
instructions.
Fully tran-
sistorised - no
valves. Uues
stundard PP3 bat-
Non  soldering
13tin > 10in
this kabl

ONLY

TRONIC NERVES

necessary. Size of
:2}in, Great d
low price—Al! parts including detector head case,
nuts, screws, wire, shuple instructions, etc. Send
now 47/8 plus 6/6 P. & P. (Telescopic handle as
illustrated 25/~ extra.) Parts avalluble separately.

Mude up looks worth £15.
- - W.2

. 8 WESTBOURNE GROVE - LONDON
9-6 including Saturdays

tery.
detector head
d d at

ENAMELLED
OPPER WIRE

1lb. Reel
16s. 6d.
17s. 6d.
18s. 6d.

11b. Reel
11s. 3d.
9d.

11s.
12s. 3d

SW.G.
18-22
23-30
31-35

Build the
Hardcastle-Texas
Ampllﬁer Choose output power from

. 10-30 watts, outputimpedance
either 8 or 15 ohms. 3dB response 10Hz—40kHz.
Design and Application Book,

use, 2 pre amp. and 2 power
lists all components and wiring amp. locations, drilled, silk-
6/6 (inc. P. & P))

screened fibre glass £2.
Printed circuit board for stereo

Genuine Texas Transistors WI

BCIB2L 4/- TIP3la 17/6

BCi84L 4/~ TIiP32 19/-

BC2I12L 5/- TIP32a 23/9

BC2I4L 5/- TIP33 30/-

BF144B 13/- TiPila 32/6

1S3030A 9/- TIiP34 61/- fs T
TIP3l 16/6 TIP34a 66/- o

Postage and packing free for orders
over £2, otherwise add 5/-.

P.O. Box 43, Woking, Surrey

24s.
29s.

15s.
17s. 9d.

36-40

41-44 6d.

Orders despatched by return of post.
Please add 1/- per item P. and P.

Supplied by:

BANNER TRANSFORMERS
(Dept. PE), Brooks Street
Higher Hillgate, Stockport, Cheshire
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AMPLIFIER & PREAMP
PRINTED CIRGUIT BOARDS FOR
MULLARD CIRCUITS

High quality Printed Circuit Boards for the following
circuits shown in the Mullard publication Transistor
Audio and Radio Circuits.
10 W high quality audio amplifier (p.102) 13/2d
25 W high quality audio amplifier (p.106) 14/0d
10/25 W high quality audio preamplifier (p.108) 14/7d
Price each including postage and packing. Cash with order.
All boards are tinned to prevent oxidization and to aid soldering
and have the component identification printed on the reverse.

BRIBOND PRINTED CIRCUITS LTD.
Terminus Road, Chichester, Sussex
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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.ILE.T. and we'll send vou full details and a free book. B.1.E.T. has
successfully trained thousands of men at home — equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.LE.T. Home Study Course gets results fast —
makes learning casier and something you look forward to. There are
no books to buy and you can pay-as-you-learn on 'SATISFACTION
— OR REFUND OF FEE' terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.
No obligation.

WHICH SUBJECT WOULD INTEREST YOU?

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 is assured.” — Case History H/493.

“A turning point in my carcer — you have
almost doubled my standard of living.”" —
Case History K/662.

*Completing your Course meant going from
a job I detested to a job I Jove.” — Cuse
History B/461.

Mech

INCCTS
ng.
Muantenance Eng.
Welding

General Diesel Eng,
Sheet Metal Work

3 Inspection
Metallurgy

- & G Eng. Crafis
C. & G. Fubrication

ANMLMAI

MAX IMI Diploma
C.& G. Auo Eng.
General Auto Eng,
Motor Mechanics
ARB. Certs

Gen. Acro Eng.

Management &
Production
Computer Programming

nical Auto & Aero General
: CE

Petroleum Tech.
Practical Maths.
Refrigerator
Scrvicing,
Rubber Technology
Sales Engineer
Timber Frade
Farm Saence
Agnculiural Eng.
General Plastics

FIND OUT FOR YOURSELF

These letters — and there are many more on
file at Aldermaston Court — speak of the
rewards that come to the man who has
given himsell the specialised know-how
employers seek. There's no surer way of
getting ahead or of opening up new oppor-
tunities for yourself. It will cost you a stamp
to find out how we can help you.

ITnst. of Markcting
Draughtsmanship ACW.A,
ATMULEDE Works Management
Gen. Draughtsmanship Work Study

D & Press Tools Production Eng,

General Certificate
of Education

Choose from 42

"0 and AT Level

Elce. Draughtsmanship Storckeeping subjects including:
Jig & Tool Design Estimating Enclish

Freel

Why not do the thing that really interests you?

Destgn of Elee. Machines
I'echnical Drawing

Personnel Management Chenstry
Quality Control Gueneral Scionce

Building Elcetronic Data Geole s . . 4
Processing Plivsics Without losing a day’s pay, you could quietly
Electrical & Electronic i\,']umcm Control z]‘"{;"ﬂ"‘;"[‘; turn yourself into something of an expert.
AM. 73 ‘\‘:“‘I‘L{‘r;;!]!\‘l‘l"i'l“k}‘" Frp o o Complete the coupon (or write if you prefer
Operational Research German not to cut the page). We'll send you full
Metnicaton Wiy details and a FREE illustrated book. No
. . Spanish . a .
Constructional Rioloes obligation and nobody will call on you . . . but

AALSHE (¢
Co& G Structural
Roud Engincering
Rudio & Telecomms. ?E:,\,;E]il{];bmum -
% G. ;l{.C‘IjCC“"""‘» Air Conditioning ]
& G. Radio Servicing Heating & Venulatin Wi IDE
Radie Amatcurs’ Exam. (j»upuﬁrv & Joinery R \\C(l’:‘(l{::{ -\ '“ e
Radie Operators” Cert. Clerk of Works o
Radio & 'I'V Engineering Building Drawing
Radio Servicing Surveying
Practical Television Painting and
'I:V SCT} wing Decorating.
Colour TV . Architecture
Practical Radio& Builders” Quantitics
Electroms (with kit

BALET and irs
assoctated schools
have recorded ool
wer 10,000 G.C.E.
steecesses ar O and

it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept 316A, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

rT“------------

EXAMINATIONS.

Over 3,000 of our Sturdenty
have obrained City & Guilds
Certificares. Thousands of
f)lh(” CNAM SHCCCSSeS.

(Write if you prefer not to cut this page)

o: B.LLE.T.,Dept 316A, Aldermaston Court, Reading RG7 4PI

B Please send me book and details of your Courses in I
E H Name . ) o Age R .
I Address ! : : . !

Occupation -
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power output.
MW/LW bands.

Excellent printed circuit design with full

Fully tunable on beoth
7 Mullard transistors.

ELECTRONIC ORG

FREE—Stock Lists Nos.
on

IN U.K

16/17
request—BEST VALUE

‘ENG[A/VD S LEADING ElECTRQ/WC CEIVTRFS

-. TEST.- PA.- DISCOTHEQUE -

ANS - -MAIL ORDER

Fitted 5in speaker. Room filling power.
Easy to build with terrific results. Two
colour leathercloth cabinet with silvered
front. All local and continental stations.
Complete detailed instructions.

Total cost £6.19.6. p.p. 6/6. Ali parts
sold separately. Ask for Leaflet No. |

*SL6SB £14. 9.6. *SP2S Mk 1l £11.15.0.
tSL72B £25. 0.0. +AP75 £16.19.6.
MP610 £13.19.6, MP60 £10.19.6.
GL75 £32. 0.0, GL69 i £23. 0.0,
(p.p. 7/6 any type)
PLINTHS AND COVERS
* Standard 89/6 p.p. 4/6. * Deluxe £8.15.0. p.p. 6/6

+ Deluxe £8.15.0. p.p. 6/6.
SPECIAL OFFER! The above decks supphed with 9TAH/C
Diamond. add £2; 940 magnetic, add GB50 or AT66,
add £5; G800, add £7.10.0; GP9! SC, add £1 (Also applies to |

MPGOIPC) =

SPECIAL! SP2S fitted GBOO with plinth/cover wired and
mounted, £20.19.6. p.p. 10/ Mk 111, £22.10.0.

20257C with 9TAH/C diamond, plinth and cover wired and
mounted, £13.19.6. p.p. 10/-

GL69 It ‘fitted GB0OO plinth and cover wired and mounted,
£35.0.0. p.p. 12/6

Also in Stock-—2025TC/9TAHC diam., £8.17.6; 3000 LM
9TAHC diam., £9.15.0; 3500/KS40A, (IZIOO MP60 fitted
plinth and cover (see abovc for cartridges), £17. 116 p.p. 10/-.
* FREE —Complete Lists Nos. 16/17 on request

PROJECT 60 PACKAGE DEALS
2xZ30 amplifier, stereo 60 pre-amp. PZ5 power supply.
£19.0.0. Carr. 7/6. Or with PZ6é power supply, £21. Carr.
7/6. 2 xZ50 amplifier, stereo 60 pre- -amplifier PZ8 power
supply £21.10.0. Carr. 7'6,. Transformer for PZ8, 59/6 extra.
Any of the above with Active Filter unit add 97/6 or with pair
Q16 speakers add £16. @ NEW fM TUNER, £22.19.6.

5 MULLARD TRANSISTORS 300kc/s |
BANDWIDTH PRINTED CIRCUIT, |
FIDELITY REPRODUCTION.
| MONO AND STEREO. A popular
VHF FM Tuner for quality and reception
of mono and stereo. There is no doubt
about it—VHF FM gives the REAL
sound. All parts sold separately.

PARTS TOTAL COST £6.19.6, p.p. 3/6.
MULTIPLEX ODER £5.19.6
(FOR STEREOQ) p,p. 3/-.

Ask for Brochure No. 3.

Designed for use with
Amplifiers

GOLD AND SILVER FINISH, Mains
pplied with all plugs, etc.
ADJUSTABLE QOUTPUT UP TO |
VOL

operated. Su

| Al

You can build our Maylair
Portable for

All parts available separately—
several models to choose from

| —visit our new showrooms at

309 Edgware Road.

the Jatest equipment in
stock. Call and sec for your-
self or send for latest lists.

Latest edition. MNow 350 pages.
- COMPONENTS, TEST GEAR
* EQUIPMENT, MODULES
* SPECIAL OFFERS. Etc,,

Everything for the constructor.
Complete with 10/- value dis-
count voucher for use with
purchase  Price 7/6. p.p. 2/-.
WHY NOT SEND AWAY
TODAY? FREE 8-page SEMI-
CONDUCTOR LIST No. 36.
New ranges and a few circuits.

Etc.

PA25 and PASO

100
STEREO SYSTEMS

and a complete range of
individual units 1n stock—
Demonstrations all day—visit
our new Hi-Fi Store. LOW
CASH OR  CREDIT/HP
TERMS (Credit terms from
£30 purchase—callers only).

C5/8 Teleton 203E. 6+6W amplifier, SP25 or MP60 with
deluxe plinth/cover, pair of 3-way [0W bookshelf speakers,
all cables, leads, magnetic cartridge (List £79.10.0). PRICE
£59. p.p. 30/~

Cl1/8 Nova 505 Amphf’er, 2025TC with 9TAH/C diamond,
plinth and cover, pair of 3-way |OW bookshell speakers,
cables/leads, etc. (List £65). PRICE £49. p.p. 30/-

C9A/8 Sinclair 2000 ampluﬁer SP15 or MP60 with GB0O,
plinth and cover, pair of 3-way |OW bookshelf speakers,
cables/leads, ctc. {List £88). PRICE £69. p.p. 30/-.

Bl1/8 Teleton F2000 (or F2300) MW /FM/STEREO
Tuner amplifier, SP25 or MP60 with STAHC diamond, pair
of 3-way |OW speakers, cables/leads. etc. (List £100) PRICE
£79. p.p. 30/-.

(All systems add £12 for Dentons, £19 for Super Lintons.)

FREE LISTS OF 100 STEREQ SYSTEMS.

STEREQO HEADPHONES (P & P. 3/-) 8 + 8 ohms. Soft
padded earpicces. DHO2S 45/-; SE20 £5.19.6; AES20 £7.10.0;
Ké £11.5.0; SE50 £14.19.6; PRO4AA £15.

AF105 50k/V  multimeter ‘Allus) Price
£8.10.0. p.p. 3'6. Leather case 286

200H  20k/V. Prlce £3,17.6. p.p. 3/6.
Case 1216,

500 30k/V  mulumeter. Price £8.17.6.
p.p. 3/6. Leather case 30 -.

THL3I3 2k/V. Price £4.2.6. pp. 3i-
Leather case 22

TE65 Valve voltmeter (illus.). £17.10.0.
p.p. 7/6

SE150B Pocket pencit

signal injector 35/- p.p. 1/6.

SE500 Pocket pencvl signal
tracer 29/6 p.p.

TE10D RF generator, Price £15. p.p. 7/6.
TE2:Z |'1atch|ng audio generator. Price
£17. pb 7/6.

TEI5S Grid dip meter. Price £12.10.0.
p.p. 3/6

TO3 Scope 3in tube. Price £37.10.0.

p.p. 10/-
TE22 Audio Generator. £I17. p.p.B/6.

LOOK AT THE SPECIFICATIONS!

@At full power 03%  @Rise time 2usec.
distortion.
@Short circuit proof
@At {ull power—IdB plus limiting cct
lic/s to 40 kc/s
®Response—IdB ||
cfs to 100 ke/s

* FET9/4. Mono with built-in mic.
mixer. Accepts any ceramic or
crysta} cartridge. Plus tuner, tape,
etc. Price £12.10.0. p.p 4/-
* FET154 STEREO (illus. Magne(ic
SLiM MODERN_ DESIGNS USING cart, input, tuner, ((ape )e(c Beauti-
THE LATEST SILICON TRANSIS- ful stereo sound. Price £16.10.0.  pags
TORS, FET's and IC's, DIN SOCKETS, p.p. 4/6. Rins into 8 ohms.

ETC., fitted. Self powered PUSH-
BUTTON SELECTION, 2048 BASS
AND TREBLE BOOST AND CuUT.

All  Inputs provlded plus TAPE
RECORD and REPLA

SIMPLICITY TO MOUNT

All units no soldering — just

\Electronic Components &
“Yest Gear Centre

6 EDGWARE ROAD,

NDON, W.2.
401-402-4736
to 6p.m. MONDAY ‘70 SATURDAY«‘—\Qam to Jp.m. THURSDAYS -+ OPEN ALL DAY SATURDAY

1.C. STEREO
All facilities plus headphone socket

without amplifiers. Uses IC's.
FET's, etc. Price £24.0.0. p.p. 5/6.
EASY TO USE

edge connectors and plugs

“High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2:

Tel; 01-402 5854

PAS50

MU 442,
PA25. £7.10.0, PASO, £9.10.0.

10 transistor all silicon differential input 400mV sensitivity

25W

Supplied with edge connector harness size Sinx3in x2in,

12 transistor version SOW Rms into 3 to 4 ohms.

Power supply for one

Sue Sin x 3in X 4in.

or two PA2S or one PASO.

MU442, £6. P. & P.4/6 each.

DESIGNED FOR QUALITY, PERFORMANCE AND PRICE

As specified for many '+ Practical Wireless ' 1970 projects

Electronic Organs,

P.A. & Discotheque Centre
309 EDGWARE ROAD,

LONDON, W.2.

‘Tel

01-723

6963

Mail Orderand

Industrial Sales Dept.
“303 EDGWARE ROAD
LONDON, W.2
Tel:01-723 1008/9



