
P
R

A
C

T
IC

A
L



ADM 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

B 38 - 3.2 mm CHISEL FACE

B 14 - 2.4 mm CHISEL FACE

B 24 A" - 4.75 mm FA<ESCREWDRIVER

B 12 - 4.75 mm EYELET en.

58 - 6.34 mm CHISEL FACE

LONG LIFE

B 42 LL - 4.75 nun CHISEL FACE

B 38 LL i - 3 2 mm CHISEL FACE

B 14 LL - 4 ^nT.

BULL - 4)5 mm

CHISEL FACE

SCREWDRIVER

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.

/e1DCOLP\
(NW Tiede Meri

Write for
price fist
and
catalogue

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

EX RENTAL TV's3
17" 2 YEARS'GUARANTEE 19"

SLIMLINE SLIMLINE
405 ONLY FREE ILLUSTRATED 405/625

LIST OF TELEVISIONS BBC 2El 1.19.0 17"-19"-21"--23" E29.19.0

WIDE RANGE OF MODELS
DEMONSTRATIONS DAILY

CARR. INS.
30-

STEREO RECORD
PLAYER CABINET &

MATCHING EXTERNAL
SPEAKER CABINET £5.19.6

-------

Clock covered.3w toneBu/ 7 l23'-129,-.Sizeti8.8;.o6.

TV TUBES

GUARANTEED

I4'-79:6,',17'

Exchanged

REBUILT

2 YEARS

& 19'-119;-, 21" &

Bowls. Carr. 10,6.

SPEAKERS. BRAND NEW 10,- P. & P. I'-. 24" 8 0 .

TRANSISTOR CASES, 5;- each. Cloth covered & plastic. P. & P. 3, .

PRESS BUTTON SWITCHING UNITS. 4 Banks 3'6. 6 Banks 5,6.

TRANSISTORS 26 EACH. OC44, 0C45, 0071, 0081, 0081D, AFI 14,
AF 117, AC 128.

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 90 INTERESTING PROJECTS 012 a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX
CONTENTS: (I) 2 Copper Laminate Boards 4;" 21". (21 I Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc (4) Resist. (3) Resist solvent.
(0) Etchant .l7) Cleanser Degreaser. (8 I 16 -page Booklet Printed Circuits for Arnaleurs.
(9) 2 Miniature Radio Dials SW(MW/LW. Also free with each kit. (10) Essential
Design Data, Circuits, Chassis Plans. etc. for 40 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published
for the first time, including 10 ucw circuits.

EXPERIMENTER'S

PRINTED CIRCUIT KIT

8/6
Postage R Pack. 1,6 (UK

/11111101. ealthi
SCR FACE MAIL 2/ --

AIR MAIL 8/ -
Australia, New Zealand

South Africa, Canasta.

(I) Crystal Set with biased Detector. C21 Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamo Louil,praker. (4) Crystal Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. (0) Split -Load Neutralised Dcuble
Reflex. (7) Matchbox or Photocell Ratio. (81 "TRI-FLEXON" Triple Reflex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the liome Constructor anywhere in the World.
3 Subminiature Radio Receive, lia-ed on the "Tritlexon" uit. Let us know
if you know of a smaller design potitishcti anywhere. 00) Postage Stamp Radio.
Size only 102." -95" . (25-. (Ill Wristwatch Radio 1.15- 80- -55". (12)
Ring Radio 70 c 70" (55". (131 Bacteria -powered Radio. Rona 4111 sugar or
bread. 1141 Radio Control Tone Receiver. (IS) Transistor P Amplifier. (16) !,,ter-

m. (171 I -valve Amplifier. (14) Reliable Burglar Alarm. (19) Light -Sleeking Animal,
Taided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
ester. (23) HUM/II Body Radiation Detector. (24) MalliWontan Discriminator.

(25) Signal Injector. (201 Pocket Transceiver 11Acen(j, reo aired). 1271 Constant
Volume Intercom. (28) Remote Cdntrol of 21(81els by I lellii11.11.129) Inductive -Loop
'Transmitter. (301 Pocket Triple Reflex Radio. CID Wristwatch 'TratismitterIWireless
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo
Preamplifier. (35) Quality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone
-Photophone". (37) Light -Beam Translate, (38) Silent TV Sound Adaptor. (391
Ultrasonic Transmitter. (40) Thyrietor Drill Speed Controller.

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

Pend a .9 .4.E. for full details, a brief description and Photographs of all Fits and all
52 Radio, Electronic and Photoelectric Projects .1 sfflenibled.



knight -kits FANTASTIC
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 7 6 CARRIAGE AND PACKING on each kit. Two kits or more carr. free.

KG -865 50 Watt Stereo Amplifier Kit

1,1. :I, U X 1: I' EAT 1' BE I.,

All Silicon Transistors for Stability,
Cleaner SoundEztremely Wide
Power Bandwidth and Frequency
Response 50W IHF Power Out -
out  Specially Selected Low -Noise
Preamp TransistorsTwo Printed
Circuit Boards for Fast Easy
A stembl y  Convenient Front -Panel
Stereo Headphone Jack Teak -
finished Extruded Aluminium Front
PanelTwo a c. Convenience Out-
lets.

Output: 5011' /1/F'. II rhanner(, rill
continuous sine ennyResponse: - 1dB, Is to
.10,00011s0 Output Impedances: 1 through 16 ohms,
pins stereo headybonesIM Distortion: under 1%
at 60112 nod 1,00011z ?nixed 4 1 at rated powerInput Sensitivity: Magnate Phone, .5,0 V ;
Toner and Auxiliary. 300m IWPower Require-
ment: 2.10-3301'. 5011: a.e.
Recommended List Price 434.19.6: 26 GNS.
Assembled 29 ORB. Teak Case Extra

KG -625 Deluxe 6in Vacuum Tube Voltmeter Kit
Huge tin Meter Scale Ranges d.r.

;_5-1.5-50-1.50-500-1,300 full scale.
Aceuner *3% of full settle reading
Input Resistance: 11.10 to 1,5001"
Ranges: a.e. 0 -I -5-3-15-50-150-500-
1,500V full scale. 0-4.3-11-42-110-430-

,400-1,3001' full scale. Accuracy:
%111Freationcy Response: - 111dB, 30.

to 3.11112: -3dB, 3011s to 3.1/NrOhm-
meter Ranges: 0-7.000-70,0011 odnir;
0-1-10-100-i000mn Battery: 1.'2.
Recommended List i.1 ice g24.19.6:
12 GNS.

KG -620 4. VTVM KIT * NEW!
SPECIFICATIONS

Ranges: 0- S5-14-50-150-300- Response: ±1118, 301is
.100 V full scale; with optional ± 348, 30Hs to SMHs

High -Voltage Probe,to 25,0001% wills optional N.F. Probe.
to 250 MHz.

0  00 00

Input Resistance: II megoknas
II meg in probe) up to 1,600V.

Ranges Irma): 0-1.3-3-13.
50-150-5000,5003 fuN soak
(P -P); 0-4.2-14.4e-140-420- Centre Scales: 10, 100, 1,000.
1.400-4.100 full scale. 10,000, 100.000 ohm; I and 10
Decibels: -10 to +05 7.
ranges. Battery Ji V size 02.

Kccommentled List Price 010.3.6:9)GNS. ssembled Price S14. (RR Price 430.0.0)

Accuracy: .5% Of full stale
reading. Accuracy: 4_ 5% of fall stale

reading.

Ranges:"04,050-10,000400,00o
ohms; 0-1-10-100-1,000 meg-
ohms.

KG -375A Deluxe Solid -State Auto Analyzer Kit
7 uree-tep and trouble -shoot any ear. preform

actual road tests

It's sere -rat testers ir. one . do all this

Set Engine Idle and Automatic Trans-
mission Shift PoIntsDetact Condition of
Point SurtacesDetect Distributor Wear
Check Voltage and Current Regulators
Check Generators for both Current and
Voltage OntputFind Poor or Open Earth
CircultsDetect Variation in Dwell Angle.
Recommended List Price 023.17.6)
16 GNS. Assembled Price 21 ORB.

WHY NOT BUY THE PAIR?
KG -371 Deluxe Solid -
State Timing Light
Performanee surpasses assembled toills

costing mush more

Helps Set Ignition TimingChecks Synchronisation of Double
Breaker AtmsChecks for Sticking Aptomatic Spark -Advance
NeehanlamChecks Distributor Cam WearBailt-in d.c. Power
SuPPIYReliable Solid -State CircuitYour.ear gives More mita
per gallon; Improved performance; Greater reliability.
Recontmended List Price 112.10.0: 9 GNS. Available Assembled
Only.

KG -790 Stereo AM -FM Tuner Kit
SUPERB CHASSIS MODEL WITH PERFORMANCE NEVER BEFORE ATTAINABLE

IN A SOLID-STATE STEREO TUN= WIT
 Has that "Factory -

built' Look of the
Finest Stereo
Hi-Fi Toner,
available

 Four Double -tuned
IF Stages for
Super-ilensidvitY

 22 Tranalstors.
14 Diodes

 Whistle Filter
 Built-in Toning

Meter
 Sine 6 x 101 xl6ins
 Automatic Stereo

FM Switching

FM SECTION AM SECTION
 Usable MP Sensitivity: 33111" for

,,0dB quieting
 Range: 17.5 to 108501Hs
 Hum and Noise: -60dB
 IF Bandwidth: 300kHs
 Response: 2d8, 5011s to 15kHs
 Distortion: less than 013% Si 1-voll

burped
 Aerial: ',rebalanced 300-ohne input

 Sensitivity: 3,5st V for 20411 S,N rotor
I .5µ V for 10dB 81N ratio.

 Uf Bandwidth: 7.5kHs
 IF Rejection: 60dB min
 Image Rejection: 704B mitt at lkHs
 10-ke Rejection: 40dB rain
 Listed 892.12.11 40 GNS.

Introducing The New
"Delta" Loudspeaker Enclosure.

Incorporating the famous EMI 150 ref consisting 01 a

13 x Bin. base unit with a high flux ceramic magnet and a
concentric tweeter impedance 80 20 watt peak handling
power (10 watts RMS).
Heavy duty 16mm infinite baffle case in superb quality genuine
golden teak veneer. with solid mahogany contrasting leading
edges. High quality foam loaded cloth fret. Acoustically
loaded "Jason" rotating badge in genuine gold leaf for
horizontal or vertical operation. glee 19111.X 10In. x 1011n.

Weight 16115s. A price break through at only 412.10.0 each.
Carriage etc. 10/- singly.
Carriage free In pairs.

PLINTHS & COVERS for Garrard (all take current models except
heavy transcription types) Beautiful heavy solid perspex top with "stereo" badge high
quality base with solid woad sides machined ready for 11/14 deck to drop in without
any further work. Terrific value at only 69/. complete. Carr. d Insurance 7/6.

Jason
Hirs

We offer you fully tensilised polyesteriroylar and Standard Long Double
P.V.C. tapes of Identical quality hi-fi, wide range 3111. 1501t. 2/3 31n. 2261t. 2/9 3in. 300ft. 4/ -
recording characteristics as top grade tapes. Quality 4(0. 300ft.. 4/6 4In. 460ft. 5/6 41n. 6001t. 8/ -
control manufacture. They are truly worth a few Sin. 600ft. 7/6 51n. 900ft. 10/6 Liin. 1,200ft. 16/ -
wore coppers than acetate, sub -standard, jointed 511n. 9001t. 10/6 511n. 1,200ft. 18/- Mo. 1.11001t 19/ -
or cheap imports. TRY ONE AND PROVE IT 71n. 1,200ft. 18/6 710. 1,800ft. 18/6 71n. 2,4001t. 27/ -

Post free less 5" on three reels. Quality and Trade enquiries invited. NOTE. Large tape storks at ail branches.

Stockists of Leak, Quad, Sharp, Goodman,
G d, Akai, Eagle, Rodgers, Crown, TeletoP,

Wharfedale, etc.

TECHNICAL
TRADING

FREE FLOG LIST NO 2

Triple
41n. 900ft. 1.8/-
6111. 1,8001t. 96/-
111112. 2,400ft. 114/-
71n. 3,600ft. 44/ -

Quadruple
31n. 600ft. 8't

Scores
Special
Bargains

SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS
PERSONAL CALLERS Welcomed at
branches listed to right where there are
large Hi-Fi and Component stocks at the
keenest prices including:

All Mail Orders Only to Arundel.

* ARUNDEL !r5;:.71'r en Street

* BRIGHTON f',."279'; Road

* PORTSMOUTH 340;3d5.2-Frellt11'.;',4

* SOUTHAMPTON 72
Tel.

East
25851

Street
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DISCOSOUND
MEMI.  
._ .

DISCOSOVWD .10

DISCOSOUND 40 PRE -AMP
The Discosound 40 oilers the same specification as the D.J. Disco Amp
without the power output stage. Size I6in 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 I,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 l'or 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

0 0 0 0

One of the finest units available on the market today. regardless of price.
The front end of the unit consists of a four channel miser 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 t 3dB) that is
superb, and distortion that is well below I "even at full output. The unit
is suitable for use with discotheques, groups, P.A., clubs, etc.,or anywhere
that high quality high output is required. Size: 151in 5in 6in.

PRICE £63.0.0 inc. P. & P.
Also available DJ105S 30W P.A. Amplifier. Similar specification to
above.

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

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:-
I. Dissolves oxides and sulphides

the safe way without attacking
contact substances.

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

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

to avoid the contact paths being
corroded.

5. Prevents further oxidation
setting in.

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

Users include: Rolls Royce Ltd., C.E.G.B., South of Scotland
Electricity Board, Trinity House Workshops, Kolster Brander,
Mullard, Plessey Cos., etc.
OTHER KONTAKT PRODUCTS ARE:
70 Protective Lacquer 80 Special Siliconized Polish
72 Insulating Spray 100 Antistatic Agent For Plastics
75 Cold Spray For Fault Location 101 Dehydration Fluid
Write for full details of above complete range of Kontakt products to: --

SPECIAL PRODUCTS DISTRIBUTORS LIMITED
81 Piccadilly, London, W.I 01-629 9556

I 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. Types similar to:
2N706, 2N2220, BSY27-95A, BSX44 76-77.

Price 500 19, 1,000 (15

TYPE STPI8
Silicon Planar Transistors pnp TO 18 Metal Can. Types similar to:
BCY70 72, 2N2906-7, 2N24I I and BCI86-7. Also used as comple-
mentary to the above npn type device type STNI8.

Price: 500 L9, 1,000 115

TYPE STNL
Silicon Plastic Epitaxial Planar Transistors TO 92 case. I.C. 200mA,
300mW medium to high gain, available in npn or pnp and types similar
to:
NPN 2N2926 2N271 I 2N3391 2N3707 2N371 I BC167-8 -9.

Price: 500 17.10.0; 1,000 Ell

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 17.10.0; 1,000 E13

TYPE STNK
Silicon Planar Plastic Transistor npn with TO -18 pin circular lead
configuration, I.C. 200mA, 300mW and similar to BC107 8 9, BCI70,
BCI73, BC182-184, BC237 8-9 and BC337- 8.

Price: 500 L9.10.0; 1,000 (16

When 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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ROC EL CTRONICS
20 PROJECT SOLAR ELECTRONIC KIT Mod. R.128

This ultra modern Project Kit is shaped for the
space age. Carried inside a transparent domed
41in capsule the 11.128 comes complete with a
self-contained solar cell to power any one of 20
projects ranging from a one transistor radio to a
:none get complete with key and worse training
code. Supplied complete with easy to lotion
instructions. and even the cement to assemble this
unique electronic space capsule.

PRICE £4.10.0

2 OCTAVE ELECTRONIC ORGAN KIT Mod. R.129
Complete with a music book containing 10 easy to play songs the R. 126.11.1 state organ
kit covers 2 full octaves. Slotting into a fitted hardwood ease the top panel carries
the key assemblies and all the componenta including the loudspeaker. Like all Roe
Electronic Kits every item &included down to the last nut and Imit so that the eon.
structor can start assembly within minutes of opening the package.

PRICE £4.10.0
10 PROJECT INTEGRATED CIRCUIT KIT
Model R.127
Using a robust Solid State Integrated circuit the 14.127 kits will build any one of these
projects: (1) Germanium Radio. (2) Test Oscillator. (3) Morse Telegraph Training
Set. (4) I.C.I. Transistor Radio. (5) Germanium 1 Transistor Radio. (6) Record
Player Amp. (71 Continuity Tester. (81 AF Signal Tracer. (I) Radio Transmitter.
(10) Witter Purity Tester.

PRICE £3.10.0
2 TRANSISTOR SOLAR RADIO KIT Model R.126
Like all Roc Electronic Kits the R.126 Imes reliable no -solder connections
to produce a complete 2 translator radio in under 2 hours. As well as
battery operation the kit is supplied 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 cagy to build Radio is based on the Sallie circuit developed hp
Marconi for the very first radio transmisaion but USes a. modern ferrite
aerial for maximum efficiency. A perfect introduction to Radio Theory.

PRICE £1.10.0

'

5 WATT STEREO INTEGRATED AMPLIFIER
CHASSIS Model R.123
Mounted son a heavy gauge chattels the full)
transistorised 8.123 stereo amplifier is com-
pletely sell -contained even clown to ganged
volume and separate tone controls. For a
simple stereo amplifier of excellent quality all
you have to provide is the cabinet and control
knobs.
SPECIFICATION:
Output: 5W total. 2 -OW per channel.
Input sensitivity: 600onV at 22Mohnts.
AC 240V operation.

PRICE £4.19.0 A
EAC1,SIVE

FOUR BAND SHORT WAVE RECEIVER KIT
Model R.140 This excellent transistorised battery operated

kit will not only provide hours of entertainment
when made up but also in its construction.
It receives the normal broadcast band 550kliz to
1.6MHz and on short wave 1.5-30MHz in three
bands.
The 32 -page manual not only shows step by etel
Instructions on how to assemble the kit but also
includes a guide on broadcasting stations through
out the world.
PRICE £9.8.0 ps

PROFESSIONAL SOLID STATE FOUR BAND
COMMUNICATION RECEIVER
This is the coniniunica.
tion receiver that con
have long been waiting
for. Fully transistorised
and continuous coverage
from 555kHz to 30MHz
in four bands including
illuminated electronic
bandspread for 160-10
metres. Also incorpora-
ted is an Internal
speaker, automatic noise
limiter,lifill/AM/CW Switch, A VC Switch, 8 Meter, Remise and Staudt.).
Switch, external socket for headphone or speaker, bandspread control,
BFO control, on/off/AF gain, band selector, antenna tag lllll ter and RF gain.
The R.135 will ran off of 240V o.c. dry Imtteries or any 12V (Lc. Dept it e
ground sourer.
PRICE £45.0.0

Model R.135

5 WATT 8 TRACK CARTRIDGE STEREO AMPLIFIER
Model R.133
Just slot in one of the many 8 track
cartridge tapes available for a con -
Honours programme of your favourite
music. A manual programme override
switch enable!' you to switch from one
track to the next at the push of it
button at the game time a number.'
indicator lights up to show which track
is playing. Beautifully finished in an
oiled walnut cabinet the R.133 is
mechanically engineered to provide long wad
reliable service. SPECIFICATION -Tape speed: 0.5 ca/sec (31 Lye.).
Wow to flutter: better than 03%. Frequency range: 40-12,000Hz.
Cross talk: better than 45t1B at 1,000Hs. Output: 5W total. 25W per
channel. Amplifier outputs: 200mV. rea.a.vg

PRICE £36.0.0

10 WATT TRANSISTOR STEREO AMPLIFIER

PRICE £9.10.0

Model R.137
With separate tone and volume control

011 each channel and inputs for both phono
and tuner, this 10 translator amplifier i

the ideal start to an excellent budget
system. Frequency response 70-20 KHz.
Output impedance 8-16 ohm.
Attractively styled with
brushed aluminium front
panel.

10 WATT BUDGET STEREO ALL TRANSISTOR
AMPLIFIER Model R.136
Ideal as a second stereo system or for

' the newcomer to HI-FI who wiehea to

O r upgrade existing equlpmcut the 14.136

well as inputs for crystal or ceramic
cartridge the R.196 has a Stereo Tuner
input which accepts the matching R.134
Stereo AM/FM Tuner.

The Satin Finish front panel carries a stereo
headphone socket as well as volume, balance, tone

(all ganged) speaker, mode and defector controls. Supplied complete with oiled walnut
enclosure.
SPECIFICATION : Output: 10 watts total. 5 watts per channel.
Frequency Range: 35-18,000Hz. Inputs: Phono and Tuner.
PRICE £13.0.0

40 WATT STEREO AMPLIFIER Model R.131

ELI PRICE
£25.0.0

Looking as good as it ...Ws the
R.131 stereo amplifier offers excellent
quality and aloe for money. Housed
in a handsome wooden cabinet this new
Roc Amplifier uses the latest solid
state circuit techniques to give a
specification second to none at the
price.

SPECIFICATION -Output: 40W total 20W
per channel. Frequency Range: 20-35000Hz.
Inputs: Phone: Meg, 3.6mV R.I.A.A.:
100mV: tape, 200mV; tuner, 200mV. Control:
Bo" treble, volume left, volume right, selector
main/remote speakers, power on/off, loudness and
stereo/mono.

AM,'FM/MPX STEREO TUNER Model R.132
Matching the R.131 amplifier in both styling and performance the R.132 tuner corers.
AM and FM including stereo multiplex channels. A separate meter indicates signal
strength and tuning on both AM and FM Bands. A usable FM sensitivity of 3µV
means that the 11.132 can be used anywhere, even in different stereo reception areas.

SPECIFICATION: FM: frequency range: 87-108MHz. Usable sensitivity:
3µV for 20dB quieting. Stereo separation: 30dB at 1K Hz. Image rejection:
60dB. AM: frequency range: 522-1605H.. Useable sensitivity: 250µV.
PRICE £36.0.0

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

Another Roc Excluehe offering
top value for money performance
the R.124 is a Stereo Tuner/Amp
with facilities only usually found
in much more expensive units.
Features like separate bees and
treble controls, automatic frequency
control switch and stereo head-
phone socket give the R.124 a
price to apecification ratio second
to none.
Hobled in a handsome walnut
cabinet the classical towline styling of the it.124 oil) grace any home.
SPECIFICATION : FM Frequency Range : 88-108MHz. l'aable
sensitivity: 200'. Stereo Separation:20411at 1kHz, minimum.
Inusge Rejection: 55.1B. AM: Frequency Range: 535-1605kHz. Usable
Sensitivity: 300µV. Audio Section: Total Output Power: 4W. Phono
Input: 2001V at 1M ft . Tape Input: 100mV at 100K 0.
PRICE £29.19.0

p0H.P. Terms availabk for personal callers on purchases over CO.

RETURN OF POST MAIL
ORDER SERVICE Dept. PE
Orders under £10 please add 5/- post
and packing. Orders over £10 sent
post free.

I:10C ELECTRONICS LIMITED
193 EDGWARE ROAD LONDON W21ET

TELEPHONE: 01-723 6211
Shop open 9-6 Monday -Saturday (Thom 1 p.m.,
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TMK METER KIT viilitAvt/a
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 I% tolerance resistors are used throughout.
Supplied complete with full constructional, circuit and operating instructions:

MODEL 200
20,000 O.P.V. Multi meter.
Features 24 measurement ranges 
with mirror scale. Large 3 v tin

meter. Full scale accuracy: DCV and current: ±2%,
ACV: ±3%, resistance ±3%. Special 0.6V DC range
for transistor circuit measurements,
SPECIFICATION
 DCV: 0-06-6-30-120-600-1,200V at 20K/OPV.
 ACV: 0-6-30-120-600-1,200V at 10K/OPV.  DC
Current: 0-06-6-600mA.  Resistance:0-10K 100K-
IM-10M/ohms (58 -580 -5.8K -58K at mid -scale).
 Capacitance: 0002-02µF (AC 6)/ range).  Decibels
-20 co +63dB.  Output: 005µF blocking capacitor.
Uses two 1,5V (U7 type) batteries. Black bakelite
cabinet -Size 51., 3f !fin. Complete with test leads.

KIT PRICE ONLY £4.59 POST 15p

JUST ARRIVED
Lasky's COMPACTC 90C A CS 1S2 E0 T TES

Exclusively made for us in
U.S.A. Great Savings!

Each Post Five Post Ten Post
C60- 37p 5p £1.65 20p 13 10 25p
C90- 57p 5p £1.75 20p L573 25p
CI20- 97p Sp L3 75 20p L6.75 25p
U.S.A.Cassette head cleaner, 56P. Pnst So

INTERNATIONAL
MAGNETIC RECORDING TAPE FROM THE U.S.A.
AT LASKY'S RECORD LOW PRICES
Sin. Message tape, 150ft. 13p 51 i n. Long play, 1200ft.
Sin. Message tape, 2251t. 19p Mylar 75p
Sin. Message tape, 300ft. 38p Sfin. Tripleylay, 2400ft. I75p
3}in, Triple play, 600ft Mylar 50p 7in. Standard play, 1200ft.
Sin. Double play, 1200ft. 75p Acetate 63p
Sin. Long play, 900ft. Ace- 7in. Standard play, 1200ft.

tate 50p Mylar 63p
Sin. Standard play 600ft. 43p 7in. Long play, 1800ft.

Si i n. Double play, 1800ft.
Mylar 98p

7in. Double play, 2400ft.
Mylar 113p Mylar 125p

Skin. Long play 1200ft. Ace- 7in. Long . play 1800ft
tate 75p Acetate 7Sp

5}in. Standard play 900ft. 7in. Triple play 3600ft.
PVC 63p Mylar 250p

P. & P.1 ;- extra er reel, 4 reels and over P. Free. Special quotes for quantities.

AUDIO DEVELOPMENT
AD -309K

The new
AUDIO DE-
VELOPMENTprecisioncounter-
balancedpick-
up arm -ready
fitted withthe
outstanding
AD -76K magnetic
cartridge is constructed of 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.
details: Overall length 285m+ needle to pivot length 223mrni; offset angle
24-; overhang 10mm. Requires single 7/16in. dia. mounting hole.

LASKY'S PRICE 18.50 Post Free
AUDIO DEVELOPMENT AD -76K
response 2Pi}1-82070001%. CC?ZtiVudtr.5mSr.rerInucsy: f4.50 Free

Post

PRECISION PICK-UP ARM
COMPLETE WITH AD -76K

MAGNETIC
CARTRIDGE

Diamond LP. Compliance.
Tracking force: 2 gms ±05 gm.
Replacement stylus type .1S.P1 41/- post free.

AUDIO DEVELOPMENT AD -96K
responseStereo

Magneticoi.. Cartridge.cutput vFrertyeinx 5.93 Post
Diamond LP. Compliance.
Tracking force: 2 gms.
Replacement stylus type Y.9605 51/6, post free.

SL -55 SPECIAL
OFFER

Four -speed auto -changer: NOW AT
LASKY'S SPECIAL PRICE. Complete
with SONOTONE 9TA STEREO
CARTRIDGE. £10.95.
AUTOCHANGERS
5'L72B L24.95
025TC with stereo
cartridge 18.95

3000 complete with STAHC stereo.
cartridge [9.95
SLOSS LI5.50
SL9513 £35.00
SL75B £28.00
SINGLE PLAYERS
AP 75, L18.50. AP75 with AD76K
mag. cart., L11.50. 401 Transcrip-
tion Unit. £28.00.

Now avai a a e t e
new GARRARD

SP25 Mk. III
four speed single player
with automatic player
return and cue control

facilities.
BASES AND COVERS FOR GARRARD UNITS
Type WBI and W B5 for models AT60 Mk II, 2025TC, 3000, SL6513,SL55, 1025.
SP25 Mk. II. Price Will 0.83. W B5 f.5.63. Type W134 for models SL7215,
SL75B,SL95B. Pricoa.63. Perspex covers: SPCI for WBI L3.71. SPC4for
WB4 and WB5 (allows unit to be played with the cover in place -Price 14.40.
LASKY'S BASE AND COVER FOR ABOVE UN TS L4.75. ost 20o.

MULTIMETERS
MODEL
C-1 05 I
20 K/ohms/V
MULTIMETER
Miniaturised version of Model C-1052
employing similar ultra compact
slimline impact resistant cabinet.
Buff/green finish, size 4fin. x 3fin. r.
I On. Features -large 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. Colour coded scales.

 DC/V: 0-3-15-150-300-1.2  DC current: 0-60/4A-300mA.
KV at 20K/ohms/V.  Resistance: 0-60K-6M/ohms.

 Decibels: -20dB to +I7dB.
 AC/V: 0-6-30-300-1.2KV at  Complete with battery and

10K/ohms/V. test leads.

'SLASKY
PRICE ONLY £4.25 POST13p

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 Sin. 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 5fin. X 3Iin. X Itin. Positive click -in selector
for 12 different ranges, plus dB. Operates on one penlight
cell.
 DC/V: 0-3-15-150-600-  Resistance: 0-5K, 0-5m

1.2KV at 10K/ohms/V. ohms.
 ACV: 0-6-30-300--12  Decibels: -20 to + I7dB.KV at 5K/ohms/V.
 DC current: 1201aA; 300  Complete with battery,

mA. test leads and instructions.

LASKY'S
PRICE .95 POST 13p
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Asipsol ORION McDONALD
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 6 istor circuit is fully tuneable
over both long and medium wavebands, with built-in ferrite rod aerial to
provide excellent 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 ache
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 525kc/s to 1,6051tc/s; Long
150kc/s to 308kc/s. Sensitivity: 35mV/m max. Selectivity (at -30kcis
detuning) -10dB. Power consumption: 4mA max. Power source: I x 1.4V
Mercury b . Mallory type RM625 or equivalent. Mallory battery is not
rech ble.

COMPLETE WITH EARPIECE ONLY POST
RECHARGEABLE BATTERY
POCKET CARRYING CASE £ I *48 I8P
'Spare rechargeable battery 18p extra -post FREE with radio.

BARGAIN PACKAGE
COMPRISING -I ORION RADIO
I RECHARGEABLE BATTERY
AND BATTERY CHARGER 12 POST

20p

BATTERY CHARGER
THE BATTERY WE SUPPLY WITH THE ORION IS A RECHARGEABLE
TYPE. BATTERY CHARGERS ARE AVAILABLE TO RECHARGE THE
BATTERY AGAIN AND AGAIN. OPERATES ON HOME MAINS 200/240
VOLTS A.C.
Battery life is approx. 10 hours. Charging time: IC hours. A spare battery
will enable you to keep your Orion constantly in use.

LASKY'S PRICE 85. POST FREE
WITH RADIO

SON ICS AS 57
BUDGET BOOKSHELF SPEAKER SYSTEMS
The AS -57 is a real space saver. This fine miniature high-fidelity speaker systim
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 5 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 54

LASKY'S £15 per PAIR POST FREEPRICE

SOUND -SCAN AUDIO
TRANSDUCERS
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
lust flows from walls, ceilings, windows, tables
and chairs when fitted with these new units.
Easily adaptable to most conventional radios,
recorders and ocher music 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.

LASKY'S £9.95PRICE
EACH

Post 20p Each 2 FOR £18'75

207 EDGWARE ROAD, LONDON, W.2.

33 TOTTENHAM CT.RD, LONDON, W1P
Open all day.9 a m 6 p m Monday to Saturday

109 FLEET STREET, LONDON, E.C.4.
152/3 FLEET STREET, LONDON, E.C.4.
Open all day Thursday. early closmg 1 p m Saturday

MP.60
High -precision low -
mass fully counter-
balanced pick-uparm,
heavy balanced turn-
table, simply
operated controls,
viscous cueing device,
slide in cart-
ridge carrier, four
pole motor.

PROFESSIONAL
FOUR SPEED
PLAY UNIT

LASKY'S oil .50
PRICE ow
complete with E
plinth and cover

POST
35p.

15.00 POST..

SERIES
SINGLE

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

LASKY'S PRICE £13.95 POST 3Sp.
WITH PLINTH AND COVER 117.75 POST 40p.

510 AUTOMATIC TURNTABLE
Counter balanced pick-up arm, pressed steel turntable, bias com-
pensator, viscous cueing and synchronous four pole motor
LASKY'S PRICE £1t75 POST 3sp.
WITH PLINTH AND COVER L15.50 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 30i! motor.
LASKY'S PRICE £9.95 POST 35p.
WITH PLINTH AND COVER L13.75 POST 40p.

BSR McDONALD PACKAGES
PACKAGE No. 1
BSR McDONALD 510 4 Speed Autochange L16.03
AUDIO DEVELOPMENT AD76K Magnetic Cartridge L 4.50
BSR Afromosia Plinth with black mounting board L 4.44
BSR Smoked Perspex Dust Cover
Recommended retail price 1211.14

LASKY'S PRICE £23.25 POST 40p.
ADD E5.50 if M2100/E is preferred
ADD L6.50 if Shure M44/5 is preferred

PACKAGE No. 2
BSR McDONALD 310 4 Speed Autochanger E12.85
AD76K Magnetic Cartridge A 4.50
BSR Afromosie Plinth with black mounting board I 4.44
BSR Smoked Perspex Dust Cover L_Lli
Recommended retail price 125.06

LASKY'S PRICE £21.50
ADD SOp if BSR Ceramic Cartridge is preferred

NOW AVAILABLE kf(TILME
LASKY-McDONALD plinth and
cover available separately at £4.75

POST 25p

OUT NOW
LASKY'S NEW 1971
AUDIO-TRONICS
CATALOGUE

See page 174 for further details

Mr., 016 c:1L cIL
Tel: 01 -723 3271

911B Tel: 01-636 2605

Tel: 01 -353 5812

Tel: 01-353 2833

HIGH FIDELITY AUDIO CENTRES
42-45 TOTTENHAM CT. RD, LONDON, W1P 9RD Tel: 01-580 2573
Open all day 3 a III 6 0 rn Monday to Saturday

118 EDGWARE ROAD, LONDON, W.2. Tel: 01-723 9789
OPen all day Saturday early closoml p m Thursday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, El 2BN Tel: 01-790 4821
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who wants aC2,000+p.a.
opportunity in the dynamic
new computer industry?
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, with
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
lot to employers.
Telephone: (01) 437 9906 NOW!
Or post the coupon today for full details FREE and without
obligation.

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

Tel.:

PRACTICAL ELECTRONICS specify CONTIL MOD2 CASES for housing the
P.E. GEMINI AMPLIFIER, P.E. AURORA LIGHT DISPLAY SYSTEM, P.E.
DIGITAL CLOCK. ALSO AVAILABLE READY PUNCHED -SINCLAIR FOR
PROJECT 60 SYSTEM and ACTIVE FILTER UNIT.
PVC COATED MATERIALS. PVC WIDTH HEIGHT DEPTH I OFF
easy to clean, surface is scuff A 4.5' 3' 6.5' 37/ -
resistant. PVC/ALUMINIUM FOR C 4.5' 10" 6.5" 54/6
FRONT AND BACK PANELS. G 13" 3" 6.5" 59/6
PVC/STEEL FOR SIDES, TOP AND G Woodgrain 72/6
BOTTOM. LOW COST. N 4.5' 7' 13" 59/6

* See January issue for
ull prices and all sizes.

Send for free leaflet.

WEST HYDE DEVELOPMENTS LTD., RYEFIELD
NORTHWOOD, MIDDX., HA6 INN.

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

CRESCENT

BUILD YOUR CIRCUITS

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

BAKER I Sin. 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 MSS
Voice coil impedance 8 or 15 ohms models

Useful response 20.14,000 c.o.s.

Nett weight 15 lbs. FREE
GUITAR MODEL "GROUP 50" SO watt rating LI9
Latest catalogue I!. with enclosure plans

£19
POST

Baker Reproducers Ltd
Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684 1665
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Send for your copy
of the HEATHKIT

1971 CATALOGUE...
...it's FREE on request

Here's the bumper Heathkit catalogue for you. Read about the wonder

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

values in Hi-Fi Radio, and even model radio control. Get up to

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

for test and service . . . in fact there is a Heathkit for almost

every purpose, in every walk of life. A wealth of information

is all yours for the price of a postage stamp, in the Free

Heathkit Catalogue.

* No previous knowledge of elec-
tronics required.

* The constructional manual
supplied with every kit shows
you how.

* Building Heathkit models is so
economic.

* Save up to 500 over factory built
equipment.

* Money saving direct from factory
prices.

......................................

A Schrurnverger Company
HEATH (Gloucester) LTD., GLOUCESTER GL2 6EE

Many other models in wide range

Name
FILL IN THE COUPON FOR YOUR Address
FREE CATALOGUE TODAY
2512

'BLOCK CAPITALS PLEASE

Post Code
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BI-PAK WAREHOUSE CLEARANCE
Over I Million Semiconductors must be sold.

Order any or all of these. Bargain "SALE" PAKS
Listed Below "NOW"

UNSORTED/UNTESTED/UNCODED/UN BEATABLE
VALUE

P \ E.
Order No. Qty. Description

Price
per PAK

sA I 150 herb. Trans /'N 1' Mixed Iota 10/-
$.t2 200 Germ. & Sul. Alloy Tr11118. PNP 101-
SA3 100 Germ Al-'. Trans. 300n/W PNP 10/-
2.14 200 Nil. Alloy Low gain switching Trans. PNI. 10/-
2A5 100 Nil. planar plastic trans. PNP 10/-
2A6 100 Sit. plastic planar trans. NPN 10/-

100 Oil. planar Trans. TO6 plastic PNP 800inW 20/-
s-tn 100 Nil. planar tracts. TO18 plastic NPN 500mW 201-
sA0 100 Nil. planar trans. plastic NPN med. & high gain 30(-

DIODEs
2111 200 GERM Diodes Ilen.P. 10, -
s119 200 GERM Gold Briiided 10-
2113 200 siL Switching Diodes 60en A 10;-
2114 200 Oil. flen.P. DImles 200mA 10. -
5115 300 nil. & Germ. Mixed Diodes 10/-

Th, MI lou Ina are all new and Folly Tested Translator Packs.
sT1 60 PNP Trans Mixed all coded Germ 20 -
ST2 40 NPN Germ. To -6 2(1339 Eqvt. 2141302 AC127 20'-
8T3 40 PNP flerm. Al, 2(1371B 0071-75 type 20 -
ST4 30 PNP Germ. VHF -2640M= AF117=0('170 ululated 20
ST5 30 PNP Metal .tlloy VHF 800tH/es Trans. 20 -
STO 40 PNP/NPN Assorted Trans all coded 20

ST7 40 D1374 RE Trans Eqvt. ASY62 0C44/45
40 2N706 NPN Switching Sil. Trans.

20

STtl 30 2N708 NPN SII. Trans 20'-
STIO 30 BSY28 NPN SR. Trans. 20'-
ST11 26 2613703 PNP Silo Trans'
sT12 ',5 TI048=9N23138 NPN 400m/us
sT13 25 NE/2N3646 NPN TO -18 plastic 35011//cs

20 -

20/
ST14 40 2143010 Mil. Alloy Trans PNP TO5 20/

WHEN ORDERING PLEASE MENTION PAK. ORDER NO. IN ALL CASES.
CLUBS. SCHOOLS & OTHER ORGANISATIONS REQUIRING LARGER
QUANTITIES 11,000 MIN. 8A & 8B) (100 MIN. ST) MAY SUBMIT THEIR
OFFERS NOT LATER THAN 1st FEB. 1971.

* NEW STOCK ITEMS *
I AMP SILICON RECTIFIERS (PLASTIC CASE)

Type Price each and Quantity Price
PIV 1.49

IN4001 20 1,-
1N4009 100 1/-
11(4003 200 1/3
I144004 400 1/6
1144005 600 2/-
11(4000 800 2/6
154007 1000 3,-

u0 01
10d.
10d.
1/1
1/4

23

100+
W.
ad.

lid.
1/1
1/6

2/6

BI-PAK =LOW COST I.C's
BI-PAK Semiconductors now offer you the largest and molt
Ors ranee

Dif tat
74aNvajelt.le 4titilytheseedIX. bilraLLIVIEnev. LOW

in -line plastic 14 and 16 pin packages.

BI -PAM Price and qty. prices
Oodm No. Simular Types to:- Description 1-24 26-99 100 up
BP00 7400N Quad 2 -Input NAND GATE .. 6/0 6/6 4/8
BP01 7401N Quad 2 -Input NAND Gate -OPEN

COLLECTOR .. 11/11 56 4/6
BP04 7404N HEX INVERTER .. - 11/6 6/6 4/6
BP10 7410N Triple 3 -Input NAND GATE 6/11 6/6 4/6
BP20 7420N Dual 4 -Input NAND GATE WI 6/II 4/
BM 7430N Single 8 -Input NAND GATE 6/6 11/6 4/6
BP40 7440N Dual 4 -Input BUFFER GATE . 11/6 6/0 4/6
BP41 7441N BCD to decimal decoder and NIT

Driver .. .. . 20/6 00/- 17/6
BP42 7442N BCD to decimal decode (TTL 0/P) 20/S Mb- 17/6
BP60 7400N Dual 2 -Input AND/OR/NOT GATE

-expandable 11/6 6/6 8/6
BP69 7463N Single 8 -Input AND/OR/NOT

GATE -expandable 5/6 6/5 4
BP80 7460N Dual 4 -Input -expandable .. 11/ 4/5
BP70 7470N Single JK Flip -Flop -edge triggered 0/- 11/- 7/-
BP72 7472N
BP73 7473N
BP74 7474N

Single Master Slave JK Flip-flop ..
Dual Master Slave JK Flip -Bop ..
Dual D Flip -Sop

11/-
10/
10/-

0/-
-

S/I
0/- 0/6

BP75 7476N Quad Bistable Latch 11/- 10/- 9/1
BP76 7476N Dual Master Slave Flip-flop with

preset and clear .. 11/- 10/- 9/6
BP83 7483N Four Bit Binary Adder 001- 2111/5 90/-
BP90 7490N BCD Decade Counter 22/5 20/- 1716
BP92 7492N Divide by 12 4 Bit binary counter.. 22/6 001- 17/6
BP93 7493N Divide by 16 4 Bit binary counter.. 22/5 10/- 17/6
BP94 7494N Dual Entry 4 Bit Shift Register .. 2816 90/- 17/11
BP96 7490N 4 Bit Up -Down Shift Register .. 20/6 20/- 17/5
BP96 7496N I Bit shift register 14/- -21/ 10/0

Data le available for the above Series of Integrated circuits in booklet form, price 11/11.

BRAND NEW. FULL TO MANUFACTURERS' Price each
SPECIFICATION 1-24 25-99 100 up

BP709 Operational Amplifier, dual -in -line 14 pin pack-
age 51472709 and similar to MIC709 and ZLD709C.. 10/6 0/- 2/ -

This Is a high performance operational amplifier with high impedance differential
Inputs and low impedance output.

300mW GLASS SILICON RECTIFIERS Do -7 Case
VOLTAGE BINGE 50-I000PIV AND PRICE AS FOLLOWS:

1-49 50-99 100up.
601 lid. each M. each 7d. each

100V
200V lid. ..
400V 1/2 1/1 ,.

000V 1/4 ,, 1/3 1/2
800V 1/11 .. 1/10 .. 1/9

1000', 2/3 - 2/2

GENERAL PURPOSE GERM. PNP POWER
TRANSISTORS

coded 1; P100. BRAND NEW To -3 C \ SE. l'OSS. REPLACEMENTS FOR:- -
0C26-28-29-30-36-30. NKT40 1-403-404-405-406-450-461-462-463. TI3027.302s
2N250A, 2N466A-467A-458A. 114311-511 A & B. 2(1220.222. ETC.
SPECIFICATION.
VC/30 SOY VCEO 50V IC 10A PT 30 WATTS HUE 30-170
PRICE 1-24 95-99 100up.

8/8 ea. h 0/- each 7/3 each.

TTL INTEGRATED CIRCUITS
Manufacturers "Fall outs- -out of spec. devices Including functional units and part
functional but classed as out of spec. from the manufacturers very rigid specifications.
Ideal for learning about TX's and experimental work, on testing, some will be found
perfect.

PAK No. .PAK No.
1.11C00 x 7400N 10/- UIC73 - - 7479N 10 --
III001 >, 7401N 10/- UIC74 -- x 7474N 10; -
UICO2 x 7402N 10/- ITIC76 - < 7475N 10/
UIC03 - x 7403N 10/- ITIC76 7476N 10/
U1004 x 7404N 10/- 111080 - ., 7480N 10/ -
171C106 x 7406N 10/- UIC82 = x 7482N 10/-1I010 = x 7410N 10/- 111033 x 7483N 10/-
UIC20 = x 7420N 10/-
UIC40 x 7440N 10/- ITIC86 - x 745614 10/-
111041 x 7441AN 10/- UICDO - x 7490N 10/

UIC42 x 744 10/- VIC92 = r 7492N 10/-
ITICSO x 7400N0N 10/- 111093 -:x 7493N 10/-
UIC61 x 7461N 10/- ITIC94 = >.7494N 10/-
ITIC60 x 7460N 10/- 1.71095 - < 7495N 10/-
ITIC70 = x 7470N 10/- 1110913 - x 7496N 10/-
111072 x 7472N 10/- IfICX1 = 2 x ASST'D 74'a.. 00/ -
Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UICX1.
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.

GENERAL PURPOSE SILICON NPN POWER
TRANSISTORS

Coded (11'300. BRAND NEW To -3 CASE. POSSIBLE REPLACEMENT FOR:
9N3063. BDY30. BIM 1 .
SPECIFICATION.
VCRO 100V. VCEO 60V. IC 16AMPs. PT. 115 WATTS. Hfe 20.100. FTI MHZ.
PRICE. 1.24 25.99 100+

11/- each 10/- each. 9/8 each.

DUAL -IN -LINE LOW PROFILE SOCKETS
14 and 16 lead sockets for use with Dual -in -Line Integrated Circuits.

Price each
Order No. 1-24 26-99
T6014 14 pin type 7/6 6/-
TS018 18 pin type 10/- 0/S

100 up
613
719

SEMICONDUCTOR HAND BOOK
940 PAGES OF SUGGESTED CIRCUITS -TRANSISTOR OUTLINES AND SEM 1 -
CONDUCTOR SPECIFICATIONS. INTRODUCTION AND EXPLANATION IN
1I LANGUAGES ENGLISH, DUTCH, FRENCH, GERMAN, INDONESIAN.
sWEDISH,SPANISH,PORTUGURSE,ITALIAN.ARABIAN,SERBO-CROATMAN
A HANDBOOK FOR ALL SEMICONDUCTOR USERS. (DUTCH PUBLICATION ).
]'RICE 21/11Inel. P. & P.

RTL FAIRCHILD (U.S.A.) I.C's
RTL Blcrologic Circuits Qty. prices each
Epoxy case To -5 temp. range 15°C to 615°C 1-11 12-24 25-99 100 +
µL 900 Buffer 11/- 7/- 6/6 6/6
{41. 914 Dual two -Input GATE .. S/- 7/- 6/6 6/6
(.41.. 923 J -K Flip-flop .. 10/6 10/- 9/5
Full data and circuits for IC's In Booklet form price 1/5 each.
µA709E Linear RF-IF AMPLIFIER 11/- 10/- 9/- 111/11

PLASTIC CASE To -5 6 lead up to 100 m/ar.

SEND ALL ORDERS
FOR BY -RETURN SERVICE

DTL DIGITAL I.C's
DTL dual in -line package.
Type MC844P expandable dual 4 -input NAND Power Gate
Type MC846P Clocked Flip-flop
Type 883 Triple 3 Input NAND/NOR Gate.. ..

FULL DATA SUPPLIED WITH UNITS

Price
10/- each
111/- each
10/- each

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 -S 13 lead

BP709C. Operational amp-
lifier, M. each.

BP701C, Operational amp-
Illier (with Zener out-
put). 124 each.

BP702C, Operational amp-
lifier (with direct out-
put), 11/6 each.

HP601, Wide band ampli-
fier, 111- each.

SP621, Logarithmic wide
band amp., 14/- each.

11P20/C, General purpose
amplifier (TO.5 8 lead).
(voltage or current amp.),
12/6 each.

I.C. Operational Amplifier
with Zener output.
Type 70W. Ideal for P.E.
Projects. Lead TO -5 owe.
Fall data.

Our price 12/6 each
5 off 11[- each. Large Qty.
Prices quoted for.

EL. G.P. DIODES
300n1W 30 .. 10/-
40PIV (Rio.) 100 30/-
Nub-31ln. 500 .. 55
Full Tested 1.000 .. 29
Ideal for Organ Builder..

0A200/0A202
Each 1/9

SILICON Diode.
35 + 1/6

100 + 1/8
500 + 1/1

* TRADE *
SEND FOR YOUR
FREE CATALOGUE

MULLARD I.C.
AMPLIFIERS

TA .1243, Operational 11111.
lifier, 70/- each.

TAA263, Linear AF :11111.11.
flee, 16/- each.

TAA293, General purpose
amplifier. 19/6 each.

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

CIRCUITS
Audio Power A .11,116er,

30/. each.

OTHER MONOLITHIC
DEVICES

1)131)1 Silicon Unilateral
switch 10/- each.

A Silicon Planar. mono-
lithic integrated circuit
having thyriator electrical
characteristics, but with an
anode gate and a built -In
"Zener" diode between
gate and cathode. Full
data and application ch.-
cult. available on request.

Silicon Microwave Diodes-
Sylvania (11.8.A.)

15318 and IN218R
matched pair S. Band
mixer. Max. overall noise
faction 13.7(IB at 3,000m/es
Brand new and boxed.
Clearance Price 5/- Pair.

EX-isourziourr
XULLARD

A1117 translators. Large
can 4 lead type. Leath,
cut abort but Mill usable,
real value at 10 for 111..

ADI6I .VPV

AD162 P.VP
MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.
For mains driven out-
put Magee of Amplifiers
and Radio receivers.
017R LOWEST PRICE
OF 12(6 PER PAIR
HIGH POWER SILI-
CON PLANAR TRAN-
SISTORS. TO -3.
FERRANTI =1487

N I'S
1'C1001 I,. 11A

fT. IM[e.
VCE411 Piot. 7501'
VEBO hFE15-45
PRICE 61- EACH

2Nqggg POWER,TT SIL.
PN

OUR PR ICE 12/6 EACH

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33V. 4001,,V (D0-7
Case) 2/6 ea. 11W (Top -
Hat) 3/6 ea. IOW (80.10
Stud) 6/- ca. .011 fully
tested 5% tol. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. F.QVT
T1 8 2(1371A 0071
TI 8 20'374 0076
T3 8 203744A OC8ID
T4 8 26381.4. 0081
T5 8 20382T OC82
Tti 8 2(1344A 0C44
T- 8 203451 0645
T8 8 20378 0078
T9 8 20399.1 2N1302
Tl0 0 20417 AF117

All 10/- each pack

2E2060 NPN SIL. DUAL
TRANS. CODE 131699
'TEXAS. Our price 5/ -
each.

120 VCB NIXIE DRIVER
TRANSISTOR. Sint.
SSX21 & 0407. 251893
FULLY TESTED AND
CODED 513120. 1-54 8/6
each. To -5 N.P.N. 25 up
3/- each.

Oil. trans. suitable for
P.E. Organ. Metal TO.18
Eqvt. ZTX300 1:- each.
Any Qty.

FREE
One 10;- Pack of your
own choice free with
orders valued 14 or over.

11,239 PNP GERM,
SIEMENS VHF TRAN-
SISTORS. RF MIXER
& OSC. I'I' TO 900
MHZ. USE AS RE-
PLACEMENT FOR
AF139-AF186 % 100's
OF OTHER USES IN.
VHF. OUR SPECIAL
LOW PRICE; -1-24 7/6
each, 25-99 6/9 each
100 -1- 6/- each.

FET'S
25 3819 7/-
"N 3820 18/6
MPFI05 8/ -

LOW COST F.E.T.s
Fully Tented, Guaranteed
Perameters eqult . to
2143819, MPF102, 2N-
6459. 1-24 7/6 each;
25-99 6/3 each; 100 up
5/6 each. Coded FE19.
Full data sent. TO -72
case.

CADMIUM CELLS
ORP12

0111'60, 0E1'61 0/- each

PHOTO TRANS.
OCP71 Ty pc. 8 (I

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
N EWSEMBIIC-POANKNUATOERSSTED

Satisfaction 01-A EANTEED itt-Evely Pak; or money bark.
Pak No.
171 120 Glass Sub -min. General Purpose. Germanium Diodes 10/-
1'2 60 Mixed Germanium Transistors AF/RF 10/-
U;) 75 Germanium Gold Bonded Diodes shit. 015, 0147 10/-
1'4 40 Germanium Tranalstors like-OC81, ACI28 10/-
15 80200m1 Sub -min. Sit Diode, 10/-
16 30 Silicon Planar Transistor. NPN shn. B1SY96A, 257011 10/-
1-7 16 Silicon Rectifiers Top -Hat 760mA up to 1,000V _10/-
I tl Nil. Planar Diodes 250mA 01/200/202 10/-

9 20 Mixed Volts 1 watt Zener Diodes -10/-
1- I1 30 PNP Silicon Planar Translators TO -5 den. 251132 10/-
1'13 30 PNP-NPN Oil. Transistors OC200 & 28104 146-
114 150 Mixed Silicon and Germanium Diodes 10/-
115 25 NPN Silicon Planar Transistors TO -6 elm 25697 10/-
1111 10 3 -Amp iiiik..011 Rectifier. Stud Type up to 1000 P1V 10/-
1717 30 Germanium PNP Transistors TO -5 like ACY 17.22 10!--
U18 8 6 -Amp Silicon Rectifiers BYZIS Type up to 600 PIV .. 10/-
119 25 Mille011NPN Trauslatora like BC108 10/-
120 12 15 -amp Silicon Rectifier. Top -Hat up to 1,000 PIV 10/-
121 30 A.F. Germanium alloy Transistors 20300 Series rt OC71 101-

1'23 30 Madt's like MAT Series PNP Transietors 10/-
124 20 Germanium 1 -amp Rectifiers (UM up to 300 P11 10/-
125 25 300We NPN Silicon Transistors 25708, 88127 10/-
120 30 Fast Switching Silicon Diode. like 15914 Micro -min 111-
128 Experimenter.' _Assortment of Integrated Circuit., untested

Cate,. Flip -Flops, Register., etc., 8 Assorted Pieces 20/-
129 10 I amp SCR's TO.5 can up to 600 PIN' ('R01/25-600 20/-
U31 20 Sil. Planar NPN trans. low nolee Amp 259707 10/-
132 25 Zener diodes 400n,W 1)07 ease mixed Volts, 3-18 10/-
133 15 Plastic case 1 amp Silicon rectifier. 1N4000 aerie. 10/-
1794 30 Oil. PNP alloy trans. TO -5 BCY26, 20302[4 1111/-

135 25 Sil. Planar trans. PNP TO.18 2N2906 10/-
136 25 el). Planar NPN trans. TO -6 BFY60/51/52 10/-
137 30 oil. alloy tram. SO -2 PNP, OC200 20322 10/-
138 20 Fast Switching Oil. trans. NP.37, 400Mels 253011 10/-
139 30 RI, Germ. PSI' trans. 2E1303,6 TO -5 10/-
140 10 Dual trans. 6 lead TO -5 252060 10/-
140 25 RP (term. trans. TO.1 0C45 NET72...., 10/-
142 10 VHF (term. P5P tram. TO .1 NKTO67 AFII7 10! -

Code Nos. mentioned above arc given as a guide to the type of device In
the Pak. The devices themselves are normally unmarked

NEW LOW PRICE TESTED S.C.R.'s
A 3A 7.1 16A 30.1

(T0-5 (T0-66 (T0.48 (T0.48
ease) ease) case) case)

1'1V each each each each 1'1 1'
50 4/6 6/- 9/6 10/6 25

100 51- 6/6 10/6 12/6 50
200 71- 7/6 11/6 15/- 100
400 8/6 9/6 13/6 18/6 200
600 10/6 11/6 15/6 25/- 4011
800 12/6 141- 181- 30, - 11011

each
20/-
23/-
28f-
32/-
35/-

2it POTTED BRIDGE RECTIFIERS.
200V 10/-

DIACS
FOR USE WITH TRIACS

BE Ion 7 6 . ,ch

PRINTED CIRCUITS
EX -COMPUTER
Packed with 'onductois and com-
ponents, 10 board, give a guaranteed
30 trans and 30 diodes. Our price 10 board.
10/-. Phu, 2/- F.  F.

PLEASE NOTE. To avoid any further
Increased Postal Charges to our Customers
and enable us to keep our "By Return Postal
service" which is second to none, we have
re -organised and streamlined our Despatch
Order Department and we now request you
to send all your order. together with your
remittance, direct to our Warehouse And
Despatch Department, postal address:
BI -PAS SEMICONDUCTORS, Despatch
Dept., P.O. BOX 6, WARE, HERTS. Postage
and packing still 1,- per order. Minimum
order 10/--.

SIL. RECTS. TESTED
PIV 750mA3A 10130A

50 1/- 2/9 415 9/6
100 116 3/5 4/6 15/-
200 1/9 4/- 4/9 20/-
300 2/3 4/6 6/6 22/-
400 2/6 5/6 7/6 25/-
300 3/- 6/- 8/6 50/-
600 3/8 6/9 91- 37/-
800 3/6 7/6 111- 40/-

1000 51- 9/8 111/6 60/-
1200 6/6 11/6 15/-

TRIACS
V11011 tiA 6A 10A

(TO- (TO -(TO -
1) 60) 48)

100 141- 15/- 22/6
200 17/6 20/- 211/-
400 20/- 14/- 561-
VBOM = Blocking volt-
age in either direction.

LUCAS 35A XL. SECTS.
Branded. 400 PIV.
Special Price, stud type,
flying lead. 22/6 each.

UNIJUNCTION
UT44. Eqvt. 252646,
Eqvt. T1843. BENNO()
5/5 each, 25-99 5!-.
100 UP 4/-.

NPN SILICON PLANAR
BC107/8/9, 2/- each;
50-99, 1/10; 100 up,
1/8 each; 1,000 off,
1/6 each. Fully tested
and coded T0-18 case.

SILICON HIGH VOL-
TAGE RECTIFIERS

10 -Amp 3-K.V. (3000
P.I.V.) Stud Type with
Flying Lead., 16/- each.

QUALITY -TESTED PAKS
6 Match...1 Trans. (IC44,45,81 s i 1) .... 10;-

20 Red Spot AF Trans. PNP 10/-
16 White Spot RF Trans. PM' 101-
I Silicon Reels. 3 A 100-400 P1V 10/-
2 10 A Silicon Recto. 100 PIV 10/-
2 OCI 140 Trans. NPN Switching 101-
1 12 A SCR 100 PIV 10/-
3 Oil. Trans. 28303 PSI' 10/.
3 200 MO SR. Trans. NPN 11SY26127 10/-
3 Zener Diode. IW 33V 5% Tol 10/-
4 High Current Trans. 0042 Eqvt 10(-
2 Power Trannistore 1 0026 1 0635 10/-
6 Silicon Reels, 400 PIV 250111 10/-
4 0675 Transistors 16/-
1 Power Trans. 0620 100V 10/-

10 01202 011. Diodes Sub -min 10/-
2 Low Noise Trans. NPN 25929/30 10/-
1 Sil. Trans. NPN VCB 100 21'86 10/-
8 0181 Diodes 10/-
4 0672 Transistors 10/-
4 0677 Transistore 10/-
4 Oil. Recta 400 PIV 600mA 10/-
6 (1ET884 Trans. Eqvt. 0644 10/-
6 GET8133 Trans. Eqvt. 0046 19/-
2 231708 Oil. Tram, 300110 NPN . 10/-
3 GT31 LF Low Noise Germ Trans. 10/-
6 15914 Oil. Dimies 75 PIV 71n11 . 10/-
9 0196 Germ. Diodes Sub -min. 1569 . 10/-
3 NPN Germ. Trans. NKT773 Eqvt 10/-
2 0022 Power Trans. (lens 10/-
2 0626 Power Trans. Germ. 16/-
4 AC128 Trans. PNP High Gain 10/-
4 AC127/128 Comp. pair PNP/NPN 10/-
3 2N1307 PNP Switching Trans. 111/-
7 C06211 Germ. Diodes Eqvt. 0171 10/-
3 AF116 Type Trans. 10/-

12 Assorted Germ. Diodes Marked 10/-
4 AC126 Germ. PSI Trans. 10/-
4 Silicon Reel.. 100 PIV 750mA 10/-
3 AF117 Trans 10/-
7 0681 Type Trani, 10:-
3 00171 Tram. 10;-
5 2N2926 Oil. Epoxy Trans. 101-
7 0071 Type Tram 10/-
2 28701 Oil. Tram Team, 10/-
2 10 A 600 PIV SS. Rect.. 104511 10,'-
3 BC108 till. NPN High (lain Tram,. 10/-
1 25910 NPN Oil. Trans. VCB 100 10!-
2 1000 PIV Sib. Rect. 1.5 A R53310 AV 10/-
3 BSY96A Oil. Trans. NPN 200314s . 10/-
3 00200 Oil. Trans. 10!-
2 GET880 Low Noise Germ. Trona. 10!-
1 ,0F139 PNP High Freq. Trans. 10/-
3 NPN 'Irani. 1 14T141 & 20T140 10/-
4 Madt's 2 MAT100 & 2MATI20 10/-
3 Matit'n 2 MATIO1 & 1 MAT12I 10/-
4 0644 Germ. Trans. ,OF 10/-
3 AC127 NPN Germ. Trans. 10/-
1 253906 SR. PNP Trans. Motorola 10'-
2 Oil. Power Recta 111Z13 111'-
1 811. Power Tram. NPN 10031e/s.

TK2OIA IA, -
2 251132 PNP Epitaxitil Planar Sil. 10!-
3 231697 Epitaxial Planar Trani.. ell 111/-
4 Germ. Power Tram. Eqvt. 0C16 15/-
1 rnlitinction Tram,. 252640 111-
2 Sit. Trans. 200Mc/s OOVcb ZT83/84 15'-

20 NKT Trans. AF. RF. VHF. Coded +
Eqvt. List 10:-

2 2E2712 Oil. Epoxy Planar HFE225 15;-
8 BY100 Type 511. Recta. 20 -

25 Si). and Germ. Trims. Mixed, all
marked, New 30 -

SEMICONDUCTORS FOR "P.E." SO SOAMP.
TYPE EACH TYPE EACH
2141613 4/6 IN914 1/-
253055 12/6 01200 1/-
2N3703 3/- BFYSI 8/6
253704 3/6 BYZ13 4/6
253707 3;9 40302 14/-
253819 8/- 22V 11W Zeller 3/6

GIRO No. 388.7006

o 63A

High Street
WARE

Herts.

KING o r THE PAKS BI-PAK CuaRaNTEESATISFACTIONN MONEY BACK
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South East London's
.011DSPEAKERS

AUTOCHANGERS

5
RESISTORS TAPE

CHIMES SOLDER

SPECIALISTS

AMPLIFIERS
THERM1STORS CHASSIS DIODES

CROSSOVERS

ELECTRICAL SPARES

CAPACITORS
RECT01ERS

BATTENSAN0 INERS
!YUAN

3,h.I;;

leading components store
OPEN DAILY
9.15 a . m -6 p.m.

Closed all day \
k Thursday /

Garland Bros. Ltd. T0E16E9P2H4O4N12
DEPTFORD BROADWAY (Corner of Brookmill Road)

LONDON, S.E.8

NEW! HANDY! TIDY !
TfIE NW MN

eri.
MRE

30 65**** liNll
is a high quality

OSMABET LTD.
We Janke transformers amongst other things

MAINS TRANSFORMERS
Prim 200/2401 a.c. TX1 425-0-426V 250 niA, 6.3V
4A CT, 63V 4A CT, 0 -5-6V 3.1,186/ -(7X2,250 -0-250V
150 inA, 631 4A, CT, 0-5-63V 3A, 78/6; TX5
300-0-300V 120 IIIA, 6.3V 2A, CT, 6.3V 2.4, 63V
1A, 78/8; TX 8 250-0-250V 65 niA. 6.3V 15A, 42/-;
MTV 200V 3 iliA, .3 1A, 24/-; MT2 230N 45 inA,
6.3V I -5A, 2918; MT 2A 250V 60 ni, R3V 2.3
MT3 Prim 110:240V Sec 260V 100 iltA, 6.3V 2A,
451,
MULTIVOLT TRANSFORMERS
Prim 200/240V it.c. OMT4/I one tapped see. 5-20-30-
40-60V giving 5 10 15 20 25 30-35-40-55-60, 10-0
10, 20-0-20, 30-0-30V a.c. 1A, 45/-; ditto transformer
2A OMT4,'2, 67,6; OMT5:1 one tapped sec, 40-50-60-
80-90-100-110V, giving 10 20 30 40 50 60 70 80
90-100-110V, 10-0-10, 20-0-20, 30-0-30, 40-0-40,
50-0-501 a.e. IA, 87/8.
LOW VOLTAGE TRANSFORMERS
Prim 200/240V ac.: 63V I5A, 189; 3A, 20/-1
6A CT. 114/-; 12V 1.5A, 21/-; 3A CT. 841-; 6A CT.
46/-; 18V 1.5A (IT, 20/8; 24V 1.5A CT, 341.; 3,4 CT,
60/6, IA. 75/.; 8A, 112/6; 12A, 165/6.
MIDGET RECTIFIER TRANSFORMER
For FW rectification, size 15 . 2 x 1Iin, Prim 2001240V
a.e., output PPT1 9-0-9V ORA, PPT9 12-0-12V
0.25A, PPT3 20-0-20V 0.15A, 22/8 each,
0/P TRANSFORMERS, P.P., see tapped 3-7-5-15 ohms,
A -A 66K 30 watts (KT66, etc.) 781; 50 watt 3K
(E134, ETSS. etc.) 186/-; 100 watt 31: (EL34, ET88,
etc.) 229/-.
LOUDSPEAKERS Ex -equipment, perfect, 3 ohms only
Coins, at 718 each, plus 3/- Mtn p.p.
LOUDSPEAKKB8, HI-FI, P.A., GUITARS, ETC.
New, boxed, famous makes, 25W, 110;-; 35W, 150/-;
50W. 200/-; 60W, 240/-; 100W. 44111111-; E.M.I.
13 :.: 8in, 10W, 3, 8 and 15 ohms, 46/- each; 13 ',Sin,
HIFL fitted two tweeters, crossover network, 3, 8 awl
15 ohms. 00/ -each.
BULK TAPE ERASERS
Instant erasure of magnetic tape, demagnetizing of
tape heads. 200(240v no, 47/6 post 2/8, leaflet S.A.E.
LT FLUORESCENT LIGHTING
12v fittings with tube, 8 watt 76/-; 13 watt 120(-;
Inverters 12v, 20 watt 150/-; twits 20 or single 40 watt
180/-; twin 30 or single 50 watt /KW-. Extensive
range. List S.A.E.

Carriage extra all orders
S.A.E. ALL ENQVIRIES PLEASE. MAIL ORDER

ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8YG

Tel. 958 9314

multi -drawer
I -N -T-E-R-L-0-G-K-I -N -G COMMUNICATIONS \"E"EaPTIT

RECEIVER

"111001161,"!

storage A

units 41T'

(replaces NA 5018A) 4,3s -
Recommended Price

:i':

f42 0 0 "

A PLACE
O. _

I I

1 A

0%

1 Our
, 4:,...

NCB 6 Gns. .

FOR

EVERYTHING

0
10.
___

MID

It- Il
1

--
...

.+.

Cash only) plus 9/- p. & p. Complete
with standard batteries and earpiece. BFO
optional extra) add 35/-.

EVERYTHING

IN ITS
PLACE!

li%

IIIIII
14 Pir/

-
- 14"
.....--

-

-

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,

Newest, neatest sy tem ever devised foe storing
small parts and components: resistors, capaci-
tors, diodes, t ansistors, 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 ' Lins 2 --ins)
Usually 2 I I each, OUR PRICE 27:- DOZEN
DOUBLE UNITS (Sins 4i ins 2 --ins)
Usually 4 I I each, OUR PRICE: 48'. DOZEN

PLUS QUANTITY DISCOUNTS!
Order CS and over DEDUCT I - in the e
Orders £10 and over DEDUCT 1.6 in the C
Orders C20 and over DEDUCT 2 - in the C

PACKING POSTAGE. CARRIAGE: Add 6 - to
all orders under [5. Orders [Sand over.
oackinepostage'carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

Pop and all that Jazz.
TURN ON AND TUNE IN ! ! ! The
MPR 3065 is a communications receiver
and entertainment source in one neat,
transistorised, portable package. It keeps
aircraft. shipping. RT mobiles, FM and
AM broadcasts at your fingertips. Features
a colour coded illuminated tuning dial and
band selector. AFC, squelch, BFO 
(optional extra), large speaker. Ext. Aerial
Socket. Works off mains or batteries. Size:
101 Y 71 4 inches. 22 Transistors/Diodes.
FREQUENCIES: Medium Wave, 940-
1600Kcs.; Marine, 1.6-4.6 Mcs.; FM/VHF,
88-108 Mcs.; Aircraft, 108-136 Mcs.
(Military, Civil and Ground control); High
VHF/P8, 146-176 Mcs. (Commercial and
Industrial RT mobiles). Availability of
mobile transmissions depend on operators
in each area.
Enclose 5d. stamp for reply. Trade supplied

lifORVET(-mimeo
(Dept. PE2) 31 ALBERT RD.
HENDON. LONDON, NW4

Importers and Distributors
STOCKTON PARTNERS (Dept. P.E.)

Brighowgate, Grimsby, Lincs.
Tel. 0472 64196158815
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PREMIER STEREO SYSTEM "ONE- Consists of an all transistor stereo amplifier. Garrard
2025 T/C auto/manual record player unit fitted stereo/mono cartridge and mounted in teak finish
plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely
complete and supplied ready to plug in and play. The to transistor amplifier has an output of
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket. Controls:
Bass, Treble, Volume, Balance, Selector. Power on/off, stereo/mono switch. Brushed aluminium
front panel. Black metal case with teakwood ends: Size 12 7.. 5} high (Amplifier
available separately if required 114.19.8. Carr. 7'61. Now Available MATCHING F.M. TUNER 2lgns.

PREMIER STEREO
SYSTEM "TWO"

As system "ONE" above but with
Garrard SP25.

PaZiala 45 GnsPRICE 36/ -

MIDLAND AM/FM STEREO TUNER AMPLIFIERS
Two ficx all solid state receivers bolo Midland at
,01101111Cal prima. Beautifully styled In alkaline
cabinets.

MODEL 19-520

MODEL 19-542

Sped neat iom Model 19-520 Model 19-542
Semi 19 transistors, 12 diodes, 22 transistors, 12
conductors 2 varistors

Tuning FM 88-108 MHz FM 88-108 cHz
range FM Stereo Multiples FM Stereo Multiplex

.i.M 535-1635 kHz AM 535-1605 kHz
Aerial Internal AM and ex- Internal AM and external

ternal FM FM
Frequency 50-17,000 Hz 35-20,000 Hz

Response
Power 21 watts MIS per etniu- 4 watts runs per channel
Output nel (9 watts music (18 watts music power)

power)
Inputs Ceramic phono

Speaker 4-8 ohm
impedance

Controls Power onmff, Volume, Oitioff, Volume, bass,
tone, balance, tuning, treble, balance, timing,
AFC. Stereo Indicator AFC. Stereo indicator

Function AM, FM, FM Stereo, AM, 10M, FM Stereo,
Phono (Stereo inill Ceramic, Magnetic. Aux.
cater light)

Size 15, 8 u 31' 91"
PRICE 66015. 42016.

Carr. & Ins. 10;- ( .,rr. fi Inc. 11

Magnetic/Ceramic phono
and aut.
9 ohm

E.M.I. 13 8in. HI-FI SPEAKERS
Fitted two 2jin tweeters
and crossover network.
Available with a or 16

impedance. Hand-
ling capacity 10W. Brand
new.

69/6 P. k P. 7/6

Ill -Fl STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
Olin. speaker units with
soft padded ear muffs.
Adjustable headband.

ohm Impedance. Com-
plete with Oft. lead and
stereo jack plug.

49/6 !-,'/.7 P.

ST ER EO STETHOstO l'E SET Low inip.S5/ h P.
MONO STETHOSCOPE NET Lou imp. 10/6 P. m P. 2 .

VERITAS V -I49 MIXER
Battery operated 4 -channel audio mixer profiling four
separate inputs. Size 6 3 III.. suitable for crx slat
microphone, low impedance
microphone with transformer,
radio, tape, etc. Max. input
I5V. max. output 2.5V, gain
6.1/1. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak wood
grain finish case.

59/6 tn. 69/6

POCKET SIZE MULTI -TESTER With wide angle,
Jewelled meter movement, ceramic long -life, low -loss

switching, tough impact resisting case.
Sensitivity 20,000 ohms/volt D.C.
10,000 ohms/volt A.C.
19 tangos: 0-5-25-50-250-600-2500
volts D.C. 0-10-50-100-500-1000 soils
CC. 0-50µA-2.5mA-2b0mA D.C. 0-
1)000 ohms -6 niegohms, lett µf-0001
nifd-1 natl. -20 to 4-22(1B. Complete
lottery, trot lead and instructions.

"VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. PROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILHIED to ensure the moot permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped attractively boxed.
LP'S 260' P.V.C.
TT3 450' POLYESTER
DPI Si' 500' POLYESTER
SP5 5' 600' P.V.C.
LP5 5' 900' P.V.C.
DT5 5' 1200' POLYESTER

6/6
7/S

11/6
11/4

10"-
15'

TAPE SPOOLS 2' 1 , 5-, 5:", 7' 1 9
Post and Pa,king 3" I , I 6,

LPS
DTI
TTI
SP7
LP:
DT7
TT7

51' 1200' P.V.C. Hill
51' 1500' POLYESTER 25/S
31' 2400' POLYESTER 87/11
7' 1200' P.V.C. 11/S
7' 1800' P.V.C. 15/-
7' 2400' POLYESTER 2P-
7' 3600' POLYESTER 50'-

3 rI.. +tot o,rr 1....1 Free.)

TELETON SAQ203E STEREO AMPLIFIER

A small but powerful amplifier designed for steno, hi -11
reproduction. 10 watts per channel intone power.
Inputs for Gram (Magnetic and Crystal), Tuner and
tuxiliary. Tape Record output. Controls: Volume,
Balance, Bass, Treble, Stereo/Mono sli,le switch. Stereo
headphone socket. Attractive oiled walnut cabinet with
I bed alunilnima front panel. List Price SIM.7.0.

P REM IRS 22 Gns. p. 10'PRICE

PREMIER STEREO SYSTEM "FOUR"
Teleton SAONE Amplifier (u above) . 1123.2.0
Osrrard SP25 . 1111.19.6
Shore MID 114.19.11
Teak hue and corer 11.111.1
Pair of HI-FI Enclosures fitted E.M.I.

Speakers 234.111.11

Total cost it purchased separately 577.11.0

PREMIER
PRICE 65 GNS. Carr. 35 -

SPECIAL OFFER!
0 d SP25 Ilk. II
Single Record Player. Fitted
Audio Technics ADM
Magnetic Stereo Cartridge.
Complete in Teak Plinth
with Rigid Perspex Cover.
Total list Price ox cr f24.
PRICEIMER 18 Gns.
PR
P. h P. In

TAPE CASSETTES

C60 (min.) 7/611°'
C90 (90n.) 12/6'3;7
0120 (;,20.) 17/6 117

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

PREMIER RADIO
10& 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 345112639
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01-636 3451

I RiLOXFORD ST

TOTTENHAM COURT RO

[1)"....71
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New- a 51b. oscilloscope for £56
- generous h. pm terms too 'I

Meteronic's new oscilloscope is unique. Portable enough to carry around anywhere.
Inexpensive enough for anyone to afford. Tough and long-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 -4.5 MHz bandwidth at 50mV/div. All this is com-
pressed into a compact 8 x 6 x 41 inch plastic -coated steel case, and weighs
lust 5 lbs.

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
now.

To: Meteronic Ltd.,
Birchen Napps Platt,
Borough Green,
Nr. Sevenoaks, Kent.

meteronic ltd. mil

O Please send me a detailed specification by return of post.
O Please send me hire purchase forms and a specification sheet.
I enclose a cheque/money order for £ Please send
oscilloscope(s) immediately.
Name
Address

Tel

The New Picture-Book'way of learning
BASICELECTRICITY ( 5 voLs.)
ELECTRON ICS (6voLs)

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

The series will be of
exceptional value in

training mechanics and
technicians in Elec-
tricity, Radio and

Electronics.

WHAT READERS SAY.. . carefully written . . ."
. I 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 I have yet to find anything even to approach
the same standard . . . H.N. , Rotherham.

A TECH -PRESS PUBLICATION

the latest research into simplified learning
techniques. This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery
over these subjects.

TO TRY IT, IS TO PROVE IT

 To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the

ol above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
in good condition within 7 days or send the following amounts. BASIC

im ELECTRICITY 90/-. Cash Price or Down Payment of 20/- followed by 4
fortnightly payments of 201- each. BASIC ELECTRONICS 105/.. Cash
Price or Down Payment of 20/- followed by 5 fortnightly payments of 20/-

111 each. This offer applies to UNITED KINGDOM ONLY. Overseas
im customers cash with order, prices as above.
111 Tick Set required (Only one set allowed on free trial)
111 BASIC ELECTRICITY BASIC ELECTRONICS

Prices include Postage and Packing.

I Signature

NAME

0
(If under Ls signature required of parent or guardian)

BLOCK LETTERS
FULL POSTAL
ADDRESS

101, Practical Electronics February 1971



PHILIPS STEREO
AUTOCHANGER jo
E8.15.0 Post 5, -. ...

Precision hi -ft quality at
bargain price. Silver and
grey deck enamelled

414A
finish. 101in. dia. turn-
table. 4 !Inuits, 16, 331,
45 and 78 r.p.m. Plays 7, 10, 1210. Mere which can be
mixed. Fitted renowned Philips plug-in Xtal A03306 with
dual sapphire stylus for LP/EP/78. Sensitivity 100mV.
Frequency response 30cps -16Kc's. Lightweight stylus
preuure 3 6 grammes. Board space required 14 - 1211n.
Above 4in. Below 2in. 12 months guarantee. (Also
available with GP310 -diamond stylus LP Stereo/EP and
Sapphire 78. £1 extra). MATCHED TEAK PLINTH with
PLASTIC COVER. Only £6 extra or Cut-out plywood
base board 10/- extra.

BSR 4 -SPEED SUPERSLIM
AUTO RECORD CHANGER
Plays 12'. 10" or 7' records.
Auto or Manual. A high
quality unit backed by MR
rallability with 12 months' 1770 .4116111. -guarantee. Size 131 . sunimmirt_ 'Min. Above .
motor board Ellio. ""(Bra 
below Min. AC 200, 250v.
with STEREO/MONO XTAL E7 co,ot

BSR UA70 Stereo/Mono Transcription t 14Auto Changer. Calibrated Stylus Pressure.
BSR Minichanger UA50 Stereo,'Mono.
Plays 12', 10" or 7' records. £8
glue 12 < Qin. AC 200/250v. Post 5, .

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Stereo Diamond/Mono Sapphire. SP25 Mk II £15. .

Model 3000 Stereo Antochanger £13. Post 5:-.
RECORD PLAYER PORTABLE CABINET 75/.
Space for amplifier and antochanger. Post 5. -.
RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
2 -stage with triode pentode valve, 8 watts output. Tone and
volume controls. Isolated mains transformer. Knobs,
loudspeaker, valves ECL82, EZ80. Response E450-12.000 cps. Sensitivity 200mV. Post 5, -.
RCS 2 WATT AMPLIFIER with loudspeaker and E3valves UCL82 and TJY85. Post 5,'-.
R.C.S. TEAKWOOD BASE Ready cut out for 65/.
mounting (state player make and model).
R.C.S. PLASTIC COVERS FOR ABOVE BASE. 65t-
Durable tinted plastic, attractive appearance. .

,

EMI PICK-UP ARM. With mono xtal and stylus 25/-
EMI JUNIOR 4 SPEED RECORD PLAYER. Mains E3operated motor, turntable and pick up, Post 5/ -.

HI-FI PICK UP CARTRIDGES
GP94 55/-; GM 45/-; GP91 30/-; 0P67 19/-, ACOS
L.P. only 10/-. All standard fixing complete with stylus.

WEYRAD P50- TRANSISTOR COILS
RA2W Ferrite Aerial ..18/- SpareCores 7d.
Osc. 6/- Driver Trans. LFDT4  .10/-
I.F, P50/2CC 470 keg . 6/7 Printed Circuit, PCA1 ..101 -
3rd I.F. P50/13CC 6/7 J.B. Tuning Gang .... 11/-
P51/1 or P51/2 6/7 Weyrad Booklet 2/
P50/3V 6/7 OPT1 11
Mallard Ferrite Rod 8 tin. 4/-. 6 lin. 5,' -

VOLUME CONTROLS
Long spindle.. Midget Size
5 K. ohms to 2 Meg. LOG or
MN. L/S 3/-. D.P. 5/ -
STEREO L/8 11/-, D.P. 15/ -
Edge 5K. S.P. Transistor, 5/,

80oh. Coax 9d. yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. 28/-; 60 yd. 40,'-.
FRINGE LOW LOSS

2Ideal 625 lines yd.

WIRE -WOUND 3 -WATT POTS. WIRE -WOUND'S -WATT
Small type with small knob. STANDARD SIZE POTS.
Values 1011 to 30 K., C / LONG SPINDLE 42 /.
Carbon 30 K to 2 meg. " 10 OHMS to 100 K.

VEROBOARD 015 MATRIX
21 91n.3/9. 21 31in. 3/2. 32 ' 31in. 3 9. 3; Sin. 5 2.

EDGE CONNECTORS 16 way 5/-; 24 way 7/7.
PINS 36 per packet 3/5. FACE CUTTERS 7/7.

S.R.B.P. Board 0.15 MATRIX 23 in. wide 7d. per lin.,
31 in. wide 9d. per lin.; Sin. wide 1/- per lin. (up to 17in.).
S.R.B.P. undrilled it in. Board 10 gin. 3/,
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2;in. sides.
7 x 4in., 6/-; 11 3in., 8/-; 11 7in. 10/-; 13 ,910., 12/-;
15 .<14in., 15/-; 9 7 2in., 8/6; 14 11 2in., 14/6.
ALUMINIUM PANELS 18 s.w.g. 12 121n. 7/ -; 14 9in.
8/-; 12 x Sin. 5/-; 10 7in. 4/-; 8 bin. 3/-; 6 4in., 2/-.
Ilinch DIAMETER WAVE -CHANGE SWITCHES. 2 p. S-
way, or 2 p. 6 -way, or 8 p. 4 -way 5/- each. 1 p. 12 -way, or
4 p. 2 -way, or 4 p. 3 -way 5/- each. 1 inch DIAMETER
Wavechange "MAKITS " 1 p. 12 -way. 2 P. 6 -way, 3 p. a-
way. 4 p. 3 -way, 6 p. 2 -way. 1 wafer 12/-, 2 wafer 18', 3
water 24/-, 4 wafer 30/-, 5 wafer 36/-, 6 wafer 42/-.
TOGGLE SWITCHES, sp. 2/9; sp. dt. 27; dp. 3/7; dp. dt. 4,7

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive 35/ -
LOW RESISTANCE HEADPHONES 3-5 ohms....40/-
DE LUXE STEREO HEADPHONES 8 ohms 65/

"THE INSTANT"
BULK TAPE
ERASER AND
RECORDING
HEAD
DEMAGNETISER
200/250 v. A.C. Leaflet S.A.E.

GENERAL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE

for Mike, Tape, Guitar.
Battery 9-12v. or H.T. hoe 200-300v. D.C. operation. Size
12' x 11' x I'. Response 25 c.o.s. to 25 Kc/s, BS db gain.
For use with valve or transistor equipment.
Full instructions supplied. Brand new.

18/-PuntGuaranteed. Details S.A.E.tree
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V .. 219 100/25V 2/- 16+16/500V 11,-
4/350V .. 2,9 250/25V .. 2/9 50+50/350V 7i -
81450V .. 2.9 500/25V .. 4,- 60+100/350V 1117
161450V . 3- 8+8/450V 3,7 32+32/250V 3,7
32,450V . 4/- 8+16/450V 4.- 32+32/450V 617
25,25V .. 2'- 16 +16/450V 5,- 32-F 32 32/350v. 8,7
50150V .. 2,- 32+32/350V 5:- 100 +50 +50/350..9,7
SUB -MIN. ELECTROLYTICS. 1, 2.4,5. 8.16, 25, 30. 50.100,
200mF 15V 2/-; 500, 1000mF 12V 3,7; 2000mF 25V 71-.
CERAMIC. 1pF o 0.01mF, 9d. Silver Mica 2 to 5000pF, 9d.
PAPER 350V-0-1 9d. 0 5 2'6; lmF 3/-; 2mF 150V 3'-.
500V-0.001 to 0-05 9d; 0-1 11.: 025 1'6; 0-4713/-.
1,000V-0001, 00022, 0-0047. 0.01. 0.02, 1/8; 0.047. 01, 2:9.
SILVER MICA. Close tolerance 1'1... 2.2-500pF 1;7; 560-
2,200pF 2/-; 2,700-5,600pF 4/-; 6.8009F-011, sold 8/-: each.
TWIN GANG. "0-0" 208pF+176pF, 11!-; Slow motion
drive 365pF +365pF with 25pF 1-E5pF, 11;-; 500pF slow
motion, standard 9,'-; small 3 -gang 500pF
SHORT WAVE SINGLE. 25pF, 50pF,
CHROME TELESCOPIC AERIALS 23in. Swivel base 4 -.
TUNING. Solid dielectric. 100pF, 500pF, 7,'. each.
TRIMMERS. Compression 30. 50, 70pF,
100pF,150pF, 1/ 7; 250pF,117:800pF, 750pF.2:-: 1000pF.2,-.
RECTIFIERS CONTACT COOLED half wave 60mA 7:7;
85mA 9/7. SILICON BYZ13 6,'-; BY100 10'-.
Full wave Bridge Rectifiers 75mA 10,'-; 150mA 19 7.
EX -GOVT. RECTIFIERS 250v. 200mA 6;-.
NEON PANEL INDICATORS 250v. AC!DC Red or Amber 4. -.
RESISTORS. Preferred values, 10 ohms to 10 meg.
1 w., w., 1 w., 20% 3d.; 2 w.
HIGH STABILITY. 1 w. 2% 10 ohms to 10 meg., 2/-. Horn Tweeters 2-16kc,., 10W 8 ohm or 15 ohm 30,-.Ditto 5';,. Preferred values 10 ohms to 10 meg., 9d. De Luxe Horn Tweeters 2 -IS Kr:s, 15W, El ohm 60'-.WIRE -WOUND RESISTORS 5 watt. 10 watt, 15 watt, ELAC Moving Coil De Luxe Cone Tweeters 3 or 15 ohm 35;-.10 ohms to 100K. 2/- each; 2; watt. 1 ohm to 8.2 ohms. 2/- TWO-WAY 3000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 19;-.

SPECIAL OFFER! 80 ohm. Elfin, 21in. dia.; 35 ohm, 3 in.Q MAX CHASSIS CUTTER 25 ohm, Olin dia.; 6 4in; 8 Sin.ACH
15 ohm, Olin. dia.; 7 4in; 8 Sin. 18/ - EACH

Complete: a die, a punch, an Allen screw and key 8 ohm 6 4in; 3 ohm,.2 lin, Sin, 5 Sin, 7 4in.
TYPE

;in. 18/7 2in. 17/7 Uin.19/7 1;in. 24,'- 2 Lin. 44,'3 LOUDSPEAKERS P.M 3 OHMS. 6;in 22 -; 8 Sin, 25 -;lin. 16/7 lin. 19/7 liin. 20/7 13in. 29/- 2' in. 57,3
8 2 tin 111/-; Sin 35,'-; 10 Ilin 38/-.tin. 16/9 1 4in. 19,7 11in. 21/7 210. 39;9 lin. sq. 36,7 5 in. WOOFER. 8 watts max. 20-10,000 cps. 8 or 15 ohm. 30,-.

AM - FM/VHF TUNING GANG ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm 50,-.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
Sin or 10in or 12110, 3 or 15 ohm 39,-.Super quality small size 11 x 11 x 11in. OUTPUT TRANS. EL84 etc. 5/-. MIKE TRANS. 50:1 5, -.

plus spindle 11), lin. 365 +365 pF SPEAKER COVERING MATERIALS. Samples Large S.A.E.
with 25+25 pF. British made. Geared GOODMANS OUTPUT TRANSFORMER 4 watt push pull for

valves EL84, etc., 3, 8 and 15 ohms 17,-. Postslow motion drive 6 :1. Plastic dust
cover. SBA tapped front fixing.

101- POST FREE

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9
30-14,500 c.o.s., 12in
double cone, woofer and
tweeter cone together
with a BAKER ceramic
magnet assembly having
a flux density of 14,000
eauss and a total flux of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. State 3 or S or
15 ohm. Post Free.

Module kit, 30-17,000 c.p.L
with tweeter, crossover,
baffle and 1 1. 10.0instructions. ."

BAKER " GROUP SOUND " SPEAKERS - 8 or 15 ohm.
'Group 25 "Group 35' ' Group 50'
12 inch 17 12 inch JO 15 inch gi9
25 watt ... 35 watt .. 50 watt ...

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 10 or 12in round Loudspeaker £9 Post 5 '- .
For 13 Sin or Sin round Loudspeaker . . £5 Post 5',
For 10 Bin or 61in round Loudspeaker £4 Post 5!-.
LOUDSPEAKER CABINET WADDING 18in wide. 3'- It

TWO-WAY CROSSOVER NETWORK 3,000 c/s
With variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel 511n. 4in. with
control knob. tweeter and woofer leads and input ley.
terminals, Suitable for 3 to 8 ohm impedance. Post 2,-. "/

MAINS TRANSFORMERS 5F2:1ch
250-0-250 50 mA. 6.3 v. 2 amps, centre tapped 22/-
250-0-250 80 mA. 6.3 v. 4 amp. 28/-
250-0-250 80 mA, 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. 38/-
350-0-350 80 mA. 6.3 v. 3.5 a. 6.3 v. I a, or 5 v. 2 a. 38/-
300-0-300 v. 120 mA., 6.3 v. 4 a. C.T. ; 6.3 v. 2 a. 50/ -
MINIATURE 200 v. 20 mA., 6.3 v.1 a.2/ 21 210. 15/ -
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 2! 2in. . 18/ -
HEATER TRANS. 6.3 v. 1! a. 11/ -
Ditto tapped sec. 1.4 v., 2. 3, 4, 5, 6.3 v. 11 amp 16/ -
GENERAL PURPOSE LOW VOLTAGE. Tapped 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, 16, 18. 20, 24, 30, 36, 40, 48, 60. 38/ -
AUTO TRANSFORMERS 0-115-230 v. Input/Output,
60w. 24)-: 150w. 38/-; 500w. £5: 1000w. EU.
CHARGER TRANSFORMERS. Input 200/250v
for 6 or 12...11 amp.. 24/-; 4 amp., 38/-.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 1.! MP. 8/-; 2 amp. 11,-; 4 amp. 17,-.

E.M.I. 131 x 8in.2

LOUDSPEAKERS
With flared tweeter cone and ceramic
magnet. 10 watts.
Bass res. 45-60 cps. 45/"Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 3/- each
Also with twin tweeters. E4With crouover. 10 watt.
State 3 or 8 or 15 ohm. Post 31- each
Recommended Teak Ca isineltl9o=

MINI -MODULE
LOUDSPEAKER KIT
10 WATT 65/- CARRIAGE 5 -

Triple speaker system combining on ready cut baffle.
in. chipboard 15 in. 81 in. Separate Bass, Middle

and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer 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 E.M.I. TAPE MOTORS. 120v. ortop end of the musical spectrum. Total response 240v. AC. 1,200 r.p.m. 4 pole 135mA.
20-15,000 cps. Full instructIons for 3 or 8 ohm. Spindle 0187 x 0.75in. sizes: x 25 f_
TEAK VENEERED BOOKSHELF ENCLOSURE. 21211n. (illustrated). Post V-.

47 fluted front design for Mini -Module.
16 10 9 in. Modern Scandinavian £5 Post5:- BALFOUR GRAM. MOTORS.

Post 3/- 11 50mA. Spindle 1 x 3/20. Sin
121).. or 240v. AC. 1,200 r.p.m. 4 pole

17'-* RADIO BOOKS - LISTS S.A.E. * 2; x 21 xl1in. Post 3/-.
Minimum Post and Packing 2/-. RETURN OF POST DESPATCH. HI-FI STOCKISTS. CUSTOMERS FREE CAR PARK. CALLERS WELCOME.

CRYSTAL MIKE INSERTS
13" dia. 8'-. 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
rezine covered cabinet,
size 12 9 4in., with
powerful 7 4in. speaker
and four transistor one watt
power amplifier. Uses PP9 battery.
Brand new with famous makers' guarantee. 7c /.

Post 5:-.  /
ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE 5,' . Post free

BARGAIN AM TUNER. Medium Wave.
Transistor Superhet. Ferrite aerial. 9 volt. E4

BARGAIN 4 CHANNEL TRANSISTOR MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner E3with separate controls into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc's Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. £10Walnut Cabinet. Size 7 5 4in.
BARGAIN FM TUNER as above, £7.10Chassis only, less cabinet.
FM STEREO MULTIPLEX ADAPTOR for above or /5
general use. Ready made with 4 transistors, 6 diodes .
BARGAIN 3 WATT AMPLIFIER. 4 Transistor g7.10
Push -Pull Ready built, with volume control. 9v. 
COAXIAL PLUG 1,3. PANEL SOCKETS 1.3. LINE 3.7
OUTLET BOXES. SURFACE OR FLUSH 5, -.
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, -. Ph000 Socket 1/-.
JACK PLUGS Std. Chrome 3'-: 3.5mm Chrome 2,9. DIN
SOCKETS Chassis 3 -pin 1.7; 5 -pin 2:-. DIN SOCKETS
Lead 3 -pin 3/7: 5 -pia 5:-. DIN PLUGS 3 -pin 3.7; 5 -pin 5:-.
VALVE HOLDERS, 1:-.; CERAMIC 117: CANS 1/-.

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON
Open 9.6 p.m. (Wednesdays 9-I p.m., Saturdays INS p.m.)List 1/-. Written guarantee with every purchase. (Export: Remit cash and extra postage.)Buses 133,68 pass door. S.R. Stn. Selhurst. Tel. 01.684.1665
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Project 60
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the world s most advanced high fidelity modules
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,

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 manuals
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 Cost of Units + Project 60 tuner

A Car Radio Z.30 Existing car radio, Sinclair 89/6
Micromatic

S Simple battery powered
record player

Z.30 Crystal pick-up, 12V or more 89/6
battery supply and volume
control

C Mains powered record player Z.30 and PZ.5 Crystal or ceramic P.U.
Volume control etc.

£9.9.0 £34.9.0

D 20+20 watts R.M.S. stereo
amplifier for most needs

Two Z.30s, Stereo 60
and PZ.5

Crystal, ceramic or magnetic
P.U., most dynamic speakers,
F.M. tuner etc.

£23.18.0 £48.18.0

E 20+20 watts R.M.S. stereo
amplifier for use with low
efficiency (high performance)
speakers

Two Z.30s, Stereo 60
and PZ.6

High quality ceramic or
magnetic P.U., F.M. Tuner,
Tape Deck, etc
All dynamic speakers

£26.18.0 £51.18.9

F 40+40 watts R.M.S. de -luxe
stereo amplifier PZ.8 and mains transformer

Two Z.50s, Stereo 60 As for E £32.17.6 £57.17.6

G Outdoor public address
system

Z.50 Microphone, up to 4 P.A.
speakers. 12V car battery with
converter, or 45V d.c., controls

£5.9.6

H Indoor P.A. One Z.50, PZ.8 and
mains transformer

Microphone, guitar, heavy £17.8.6.
duty speakers etc., controls

J High pass and low pass filters A. F. U. D. E or F as above £5.19.6

SinclairSinclair Radionics Limited, London Road, St. Ives, Huntingdonshire
Telephone: St. Ives (04806) 4311
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Z.30 Et Z.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 loudspeakers. 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.
Z.60 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 300,000 Hz* 1 dB
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 to 15 ohms impedance.
Size 31 x 2} ins.

Z.30
Built, rested and guaranteed
instructions manual

Z.50
Built. tested and guaranteed
instructions manual

Stereo 60 pre amp/control unit
Designed for the Project 60 range but suitable for use
with any high quality power amplifier. Again silicon
epitaxial planar transistors are used throughout.
achieving a really high signal-to-noise ratio and 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
 Input sensitivities - Radio - up to 3mV. Mag. p.u. -
3mV: correct to R.I.A.A. curve f 1dB: 20 to 25,000Hz.
Ceramic p.u. - up to 3mV: Aux. -up to 3mV.
 Output -250mV.
 Signal-to-noise ratio - better than 70dB.
Channel matching -within 1dB.
Tone controls - TREBLE +15 to 15dB at
10kHz: BASS +15 to -15dB at 100Hz.

Active Filter Unit
For use between Stereo 60 unit and two Z.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 is rapid
(12d13/octave), there is less loss of the wanted
signal than has previously been possible. Amplitude
and phase distortion are negligible. The Sinclair
A.F.U. is suitable also for use with any other ampli-
fier system.
Two stages of filtering are incorporated - rumble
(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.
Illustration 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-6 30 volts unstabilised £4.19.6
PZ-6 35 volts stabilised £7.19.6
PZ-8 45 volts stabilised
(less mains transformers) £5.19.6
PZ-8 mains transformer £6.19.6

Z.50

Z.30

with circuits and

89/6
with circuits and

109/6

*MI II1I 

41011 41:4104
 Front panel - brushed aluminium with black knobs
and controls.
Size81 x1i x 4 ins.

Built. tested and guaranteed £9.19.6

variable from 28kHz to 5kHz. L.F cut-off (-3dB)
variable from 25Hz to 100Hz. Filter slope. both
sections 12dB per octave. Distortion at 1 kHz (35V
supply) 0.02% at rated output.

Built. tested and guaranteed £5.19.6

 GUARANTEE If within 3 months of purchasing Project 60
modules directly from us. you are dissatisfied with them, we
will refund your money at once. Each module is guaranteed to
work perfectly and should any defect arise in normal use we

it andwill service at once 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 bysurface mail Air -mail charged at cost.

Stereo FM tuner

4110

first in 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 imr:4oved 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 squelch 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 hag 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 20 in I.C.
Tuning range 87.5 to 108 MHz
Capture ratio 1.5dB
Sensitivity 21.1V for 30dB quieting

74V for full limiting
Squelch level 20pV
A.F.C. range ± 200 KHz
Signal to noise ratio > 65dB
Audio frequency response 10Hz-15kHz( ±1dB)
Total harmonic distortion 0.15% for 30%

modulation
Stereo decoder operating level 2pV
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 25-30 VDC
Size 3.6 x 1.6 x 8.15 inches : 91.5 x 40 x 207 mm

Price: £25 built and tested. Post free.

eel eel eel e = 1= 111115 MO =I 1=1 111110 - IRE =I NM eel eel
I To: Sinclair Radionics
I Please send

Ltd., London Road, St.

NAME

Ives, Huntingdonshire

I
ADDRESS I

I
Llor which I enclose cash cheque money
order PE/27 I

asio 1=1 =5 11= ME =1 1= MN II= = eel MI
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Sinclair IC10/016 Micromatic
IC10

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
Output 10 warts peak. 5 watts RMS continuous.
Frequency response: 5Hz to 100kFic 1d13.
Total harmonic distortion: Less than l'., at
full output.
Load impedance: 3 to 15 ohms.
Power gain: 110))113 (100,000,000,000 times) total.
Supply voltage: 8 to 18 volts.
Size: I 0.4 0.2 in plus heat sink and tags.
Sensitivity: SmV.
Input impedance: Adjustable externally up to
2.5 Mohms.
Price (with manual) 59 6.

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: 9 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.

r7ro: SINCLAIR RADIONICS LTD. LONDON ROAD ST. IVES HUNTINGDONSHIRE

Please send NAME

ADDRESS

for which I enclose cashlcheque money

Lorder PE 2:1

Micromatic

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 1 1 in).
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 batteries type
RM675 required. From radio shops,
chemists, etc.

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

NEW

NEW
FULLY GUARANTEED

LIST
TRANSISTORS

 NEW PRICES
1N4001 1/6
1744002 1/8
1N4003 2/-
1N4004 2/-
1N4005 2/8
1N4006 3/-
1749007 4/-
IN4009 1/8
1744148 1/9

AAZI2 4/-
AAZ13 2/6
AAZI7 2/-
AC126 5/-
AC127 5:-
AC127Z 10/-
AC128 5/-
AC153 4/-
AC154 3/-

BPYI0 198
138X20 3
1.48X21 4,-
B8X76 3/-
B8Y27 4/-
B81'28 5/-.M129 o/-
B8Y50 bi-
58Y53 5/-

INTEGRATED CIRCUITS
Type I 12+ 25+ 100+500+
UL914 9/9 9'- 8/- 7/3 6/6
UL923 12/6 I I'9 11/- 10/- 9/3
SL403A 42/6 41 - 40/- 37/6 35/-
MC1303 52/6 48/ 45/- 40/- 35/-
MC1304 55/- 501- 47/6 42/6 37/6
PA246 52/6 467- 45/- 40/- 35/-

20210 12/6
20240 49/8
20301 4/-
20302 4/6
20303 5/-
20306 6/-

AC169 Si-
AC176 5/-
ACI87 6/-
AC188 6/-
ACYI7 6/-
ACYI8 4/-

B8V66
6i-

B8167 5/-
118195A 4/8
88195 3/-
131100 3/6
B1103 4/8

2N3055 15/-
Mullard 1 15 watt

Silicon Power
25 + 13/-

100 + 1I/-

2N3819 7/
Texas F.E.T.

25 + 6/-
100 + 57
500 .1- 4 9

20308 6/-
20309 6/-
20371 4/8
20374. 5/8
20381 5/-
20382 iii-
20383 5/-
2N404 4/8

ACY19 5/-
ACY20 4/-
ACY2I 4/6
AC122 8/8
AC128 3/6
ACY34 4/-
ACY36 5/-
ACY39 11/-

BY126 3/-
BY127 4/-
BYZ1O 8/-
BYZII 7/-
BYZ12 6i-
BYZI3 4,-
BYZI5 20
BYZ16 12 6

2N2926 2/6
NPN Planar
All Colours

I
25 + 1/8

100 + 1/6

2N2646 10,6
Motorola

Unijunction
25 + 6/9

100 + 7/6
500 + 6/9

21,1696 8/-
2N697 3/6
1N698 8/8
2N706 2/-
2N706A 2/8
2N707 9/6

ACY40 3/-
AD140 11E-
AD149 10/-
AD16I 7/6
AD162 7/6
AF102 12/8

GET102 6 -
GET103 4;6
MPFI02 8/8
MPFI03 7/-
MPF104 7/6
MPFI05 8/-

AF139 6
Siemens V.H.F.

25 + 5/3
100 + 4/6
500 + 3/9

API86
Mullard V.H.F.

25 + 7/-
100 + 6/-
500 + 5"-

274708 8/-
274914 4/6
2N916 4/6
2N9113 7/6
2N919 4/-
2N920 5/-

AF114 6/6
AF115 61-
AF116 6/6
AFII2 5/-
AF1I8 12/8
AF124 6/-

0A5 3/-
0A7 4/-
0A9 21_
0A10 bi-
0A41 2/-
0A70 2/-

OBI70 5/
25 + 4/3

100 + 3/6

BY126 3
Mullard 800v
1 amp Plastic

25 + 2/6
100 + 2/32N922 8/8

214930 5/-
2N1I31 6/-
2511132 6/-
2741303 4/8
2N1304 5/-

A11125 5/-
A11126 4/-
AF127 4/-
AF139 8/-
AFI78 9/6
AF181 8/6

0A71 2/-
0A73 2/-
0A74 2/-
0A79 2/-
0.181 21-
0A85 2/6

0C171 6/-
25 + 5/3

100 + 4/6

BYZ13 4/
Mullard 6a 200v

25 + 3/6
100 + 3/2
500 + 2/10

2741305 5/-
2N1306 5/-
2N1307 5/-
2N1308 8/-
2N1309 5/-
2N1613 4/8
2743147 18/-
2N2160 18/8
2N2287 251-
2N2646 10/6
2:42904 6/-
2N2905 7/8
2N2923 4/-

AF186 8/-
AF239 8/-
AFY19 22/6
AFZ11 19/6
AFZE2 15/-
ASY26 5/-
ASY27 7/6
A8128 5/-
A8129 6/-
A8167 9/6
ASZ21 8/6
AUY10 19/6
B3M 19/6

0A86 4/-
0A90 2/-
0A91 1/6
0A95 1/6
0A200 1'8
0A202 2 -
0A210 5 -
0A211 7 6
OAZ225 7 6
0112228 7 6
OAZ229 9 6
OAZ231 9 6
OAZ234 7 8

BY127 4h
Mullard 1000v
1 amp Plastic

25 + 3/3 . 1

100 + 3/-

BT102/500R 15/-
Mullard Thyristor

500 p.i.v. 6.5a
25 + 12/6

100 + Ill -

BCI07/8/9 2/6 ea.
I.T.T. Planar:

25 + 2/3
100 + 2/-
500 + 19

OCP71 19i6
Mullard Photo

25 + 17/3
1CO + 14/9
500 + 136

2742926 2/6
2N3011 5/-
2N3053 5/.
2N3054 10/-
21.73055 15/-21.73055

2/6
2743703 2/6

BA110 5/-
BAY31 2/-
BC107 2/8
BC108 9/6
BC109 2/6
BC113 8/-
BC116 8/-

OAZ238 9,6
OCI6 8/6
0C19 716
0(220 19/6
0022 9/8
0C23 10/-
0C24 10/-

OA" 200/0A202
1/9

SILICON Diodes
25 + 1/6

100 + 1/3
500 + 1/1

0C28 12/6
Mullard Power

25 + 11w
100 + 10/-
500 + 8/6

2743704 3/6
2743705 3/6
2N3707 3/-
2743709 2/6
2N3710 2/6
2N3711 2/6
2N3730 13/-

BCI18 7/6
74(2134 7/6
74(2135 8/-
BC136 71-
BC137 8/-
BC138 1E-
BCY30 5/6

0225 716
0026 5/-
0C28 12/6
0029 19/6
01'35 10/-
0036 12/6
0(241 5/-

0C42 6/-
Mullard

25 + 5/3
100 + 4/9
500 + 4/3

0071
Mullard

25 + 2/3
100 + 2/-
500 + 1/9

2N3731 12/6
2x3794 2/6
2N3819 7/-
2743820 17/6
293823 17/6
2744058 8/6

BCY3I 8/-
BCY33 10/-
BCY33 4/-
74CY34 5/-
13C138 13/-
BCY39 9/6

01242 8/-
0(243 8/-
0(244 4/-
0(45 3/6
0016 5/6
01.270 2/6

0C45 3/6
Mullard

25 + 3/-
100 + 2/6
500 + 2/-

BCY34 5'-
Mullard

25 + 4/3
100 + 3/9
500 + 3/6

2744061 3/-
2N4286 8/-
2N42138 3/-
2N4289 8/6
2N4290 8/-
2N4291 3/-
2744292 3/-

BCY40 8/6
BCY42 bi-
BCY43 5/-
BCY70 4/-
74(2011 7/8
BC147 3/9
BC148 219

OCi1 3/-
0(272 5/-
0(273 8/-
0074 6/-
0(275 5/-
0(276 5/-
0(277 8/-

OC75 5/
Mullard

25 + 4/3
100 + 3/6
500 + 3/-

IN4001/2/3 16
I amp 100-300v

25 + 1/4
100 + 1/2
500 + 1/-

40361 11/-
40362 12/-
28001 10/-
29002 10/6
28003 9/6
28004 9/6

BC149 4/-
13E152 8/-
8E194 3/6
8E195 81-
BD124 12/6
BEN3000 5/-

ne 6--'-' 5'-
0081 5:-
0081D 4,
CC82 5
0083 5 -

0084 5

OC20 19,6
Mullard 100v
25 + 15/9

100 + 14/6
500 + 13,3

ZENER
DIODES

28005 14/-
28012 25/-
28013 20/-
26017 15/-
29034 19/6
29036 25/-
29320 9/-

13E115 5/-
8E154 8/-
1311158 6/-
749159 12/-
8E163 8/-
8E167 5/-
8E173 6/-

0(1122 10
02123 10/-1IN4004/5
0(2139 5,-
0(2140 7'6
0(2141 15 -
0(2169 4.-.
0C170 5

2/6
400-600v I amp

25 + 2/-
100 + 1/9
500 + 1/6

400 MW 5%
BZY88 Range
All Voltages
3.3v -33v 3/6

25 + 2/9
100 + 2/-

29321 8/-
26322 7/8
28323 10/-
28324 12/8
28512 9/8
29701 8/8

8E180 7/6
BFI81 7/6
BFX30 8/-
BFX88 5/-
8E120 12/6
8E150 4/6

00171 61-
0C200 7/8800-1000v
0(2201 916
0C202 12/8
00203 718
0C204 8/-

IN4006 73h
I amp

+ 2/1000100

+ 2/6
500 + 2/3

500 + 1/9
I000
any

+
one

1/7
type

29702 11/-
214731 8/8
28739 8/8
20733 916
AA178 8/8
AAY12 5/-

8E151 9/-
13E152 4/8
13E153 8/6
BFY64 8/6
BLYIO 20/-
BLYII 22/8

0C205 12/6
00206 15/
OC207 15/-
OCP71 19'6
011P12 11,-
ORP60 81-

0C139 5/-
Mullard

25 + 4/-
100 + 3/3
500 + 3/-

0CI40 7/6
Mullard

25 + 6/-
100 + 5/-
500 + 4/ -

PLEASE NOTE MINIMUM ORDER SHOULD BE 10/ -
Quantity p ices 100+ Phone (01)723 NEW AUTUMN LIST, NEW
0401 Ex. 4. All listed devices are from DEVICES. NEW rsgE,SiEtst,F:gfri
stock at tiro of going to press. Please TODAY. Discounts 10% on 12 + anyadd 1/6 post packing to your order. one type. 15% on 25 + any one type.

L300 4 EODNG, WWA .R2 E ROAD

OPEN MON.SAT 9a-n-6pm 18565 9amIprn

8' A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Now

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

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

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

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

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

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY

Dept. 37IB, ALDERMASTON COURT, READING RG7 4PF

ENSURE YOUR COPY BY POSTING COUPON
NOW!

A 14 -year -old could understand
and benefit from this Course-but
it teaches the real thing. The
easy to understand, practical
projects-from a burglar -alarm to
a sophisticated Radio set-help
you master basic Radio and Elec-
tronics-even if you are a "non-
technical" type. And, if you
want to make it a career, B.I.E.T.
has a fine range of Courses up to
City and
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.E.E.T.'s full range of courses.

8111

Opportunities in
Telecommunications

TV and Radio

FM IMI ME MI ........ ISM III
To B.I.E.T. Dept. 371B, Aldermaston Court. Reading RG7 4PF I

I Please send books and full information - free and without 
II obligation.

NAME

ADDRESS

OCCUPATION

AGE

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY......
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I TY COMPONENTS (Acton) ltd.

Complete
Stereo
System

4

Post to: 2Id 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.O. All enquiries S.A.E.

This superb stereo system is a real price breakthrough. It comprises the VISCOUNT F.E.T. Mk. I

amplifier on which full details are given below, the famous Garrard SP25 (including teak
veneer base and transparent cover) with diamond cartridge or 2025 TC and the very successful
DUO type 2 speakers.

Measuring 17' -sin 102in 6rin, the. Duo type 2 speakers
They incorporate a 10;in 6.(in drive unit and high frequency speaker, both of which are of 3 ohms.
impedance. The Duo speaker system is also available separately at

L6.6.0 (E6.30) each plus 15/- (75p) P. & P.

Complete stereo system L41 plus. £2.10.0 (£2.50) P. & P.
With Mk. II Amplifier and Magnetic Cartridge £45 plus £2. 10.0 (E2.50) P. & P.

5he CCassic
Simulated teak case

L9.10.0 (L9.50)
Plus P. & P. 10- (50P)

SPECIFICATION:
Sensitivities for 10 watt output

at !KHz into 3 ohms. Tape Head: 3mV (at 31
i.p.s.) Mag. P.U.: 2 mV. Cer.P.U.: 8OrnV. Tuner: 100mV.

Aux. 100mV. Tape/Rec. Output. Equalisation for each
input is correct to within +2dB (R.I.A.A.) from 201-1z to 20KHz.

Tone Control Range: Boss: 13dB at 60Hz. Treble: 14dB at 15KHz. Total Dis-
tortion: (for 10 watt output) < 1-5%. Signal Noise: < -60dB. A.C. Mains
200-250V. Size 12kin long, 4fin deep, 2I in high. Built and tested.

THE RELIANT Mk. II
SOLID STATE

GENERAL PURPOSE AMPLIFIER

L7.5.0 (L725) P'r6P(.38;,)P
Simulated teak ease

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.

Inputs: (I) for mike (10mV). Input (2) for
gram. radio (250mV). Transistors: 4 silicon and three

germanium. Mains input: 220/250 volts. Size: 10f x 2-1 in.

ELEGANT SEVEN Mk. III (3500 Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. Complete with all components.
including ready etched and drilled printed circuit board
-back printed for foolproof construction. MAINS
POWER PACK KIT: 9/6 (47p) extra.
L5.5.0 (L5.25) Plus P. & P. 7.6 (37p). Circuit 2,6

(13p). Free with parts.

THE DORSET (600mW Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Set of parts. The
latest modulated and pre -alignment techniques makes
this simple to build. Sizes: 12 8 x Sin.
MAINS POWER PACK KIT: 9/6 (47 extra.extra.

L5.5.0 (L525)1;i/e(IP3.p. Pr7eie6,eithpr).;,,Cs.ircuit

e ticouni F.E.T. M k. I £14.5.0 (E14.25)(5Plp
O P &.

1.0

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-IOW rms. Controls -6 position selector switch
Frequency bandwidth 20Hz to 20kHz (3 pos. stereo and 3 pos. mono),

+ w separate vol. controls for left and
Total distortion ii !kHz 0 9W 0.5% right channels. Bass I 4dEt
Input sensitivities-CER. P.U. 100mV 0 601-1z; Treble (with D.P.S.

into 3 M ft ; Tuner 100mV into on/off) ± I 2dB 0 101cHz.
100Kfl ; Tape 100mV into 100kfl. Tape recording output sockets on

Overload Factor-Better than 26dB. each channel.
Signal to noise ratio-70dB on all Size 124 in -' 6in - 2fin in simulated

inputs (with vol. max). teak case. Built and tested.
Mk. II (MAG. P.U.) El 5.15.0 (E15.75) Post & packing 10,'- (50p) extra.
Specification same as Mk. I, but with Spec. on Mag. P.U. 3mV ',/' !kHz input
the following inputs: Mag. P.U. impedance 47ka. Fully equalised to
CER. P.U. Tuner. within ± 1dB RIAA. Signal to noise

ratio-65dB (vol. max.).

LIQUIDATED STOCK

DANSETTE
TOURISTE MK3

CAR RADIO
ALL TRANSISTOR

Beautifully designed to blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at I MHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7' 2' 4-}"
deep.

Originally sold completely built for 05.4.6(£1513)
SET OF PARTS

Circuit diagram 2,6 (13p), free with £6.6.0 plus
parts Speaker, baffle and fixing kit 7,6 (37p)

25 -(E 1'25) extra plus 4'- (20p) P.& P. (£6.30) P. & P.

Speaker postage free 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.
Output 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 12db 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 safe 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 £45
Plus L4 P. & P.

Amplifier L28.10.0 (E28.50) plus £1 P. & P.
Speakers each E12.10.0 (L12 50) plus 30.- (£I.50) P. & P.

RADIO & TV COMPONENTS (ACTON) LTD.
Post to: -21d 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.

v COMPoN

jS

R +TV
raCTON) U.a

for fast, easy,
reliable soldering
Contains 5 cores of non -corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Economically packed for

general electrical
and electronic
soldering. 75 ft.
18 gauge on
plastic reel.
Recommended
retail price 75p

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin

content, low
melting point.
60/40 alloy, 170 ft.
22 gauge ona plastic reel.
Recommended
retail price 7513

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.

REF. ALLOY SWG

4A 60/40 18 15r)

Size 5

Savbit 18 15p 
ustra-
ted)

15 60/40 22 20p 
Recommended Price

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
AND CUTTER, easily

adjustable for all
A- standard

diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price SOP

From Electrical and Hardwar shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

Take your Wellerchoice*
in Soldering

Low Initial Cost *
Low initial cost Marksman irons, to cover most soldering
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 life. The shanks are stainless steel to
concentrate heat at the tips.

Instant Heat for Rapid Soldering *
instant heat soldering guns to deal with intermittent
soldering. 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 (Components) Ltd., Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. Phone 01-848 8422

SORRY we can't help you
with your collection of Coins,
Butterflies, Shells, Stamps, etc.

BUT when it comes to
Electronic Components

we certainly can ! !

110),,o
".

vdr 'o

CROSS-B*1W SUFI 1,

-44

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
supplier. 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.

POST THIS
COUPON NOW

with your cheque
or P.O. for 12'6

I- ------------
Please write your Name and Address in block capitols

Name

Address

The price of 12/6 applies only to catalogues I Home Radio (Components) Ltd.
purchased by customers residing in the U.K. Dept. PE, 234-240 London Road, Mitcham, CR4 3HD ,
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ASTRONAUTS OR AUTOMATONS?
THE 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 some 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.
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ACOLOUR 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.

Practical Electronics February 1971



When the tape is running through the controller the
pulse track is being constantly erased by a direct
voltage applied to the head XI, via RIO 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

RECORD

S1\a

PLAYBACK

R2

K1

391(11

REC/RPY
HEAD

TR3e

R3

3.2 lin
C3

10pF

R5
151c11

-18V

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,
DI and R12. On each pulse TR3 will conduct, the
relay will operate and a slide will be changed.

PULSE RECORD
SWITCH

1v vi
191 30.,1-0.1 PROJECTOR S2a

OUTPUT TO '

RLA
CONNECTIONS

R6

R4
5.6k11

1.2 kA

71,

COMPONENTS . . .

R7

2.2kfl

TR2
AC128

C4
100pF

C6
10pF

R10

C7
1pF

MEM

L__J
+ CS

R8 100
1kfl pF

V
D1 +

AAZ
12

C9
100pF

R12
120

S2b

Ce
10OpF

R9 11a1

RLA 8508

TR3
0081

RECORD

51 bCC111
0

PLAYBACK

LP1

17V

aaaa
53

9Val

RLA1

SKIT

TO
PROJECTOR

Fig. I. Circuit diagram of tape, slide synchroniser

D2

-18V

LT119

D4 DS

aa ul

-  a -

Di aa
3.5 a
V a

aa
OVO--'71

Resistors
RI 220k f2 R4 I.2kf2
R2 39k12 R5 15kf2
R3 3.2kf2 R6 .5-6k12
All + watt, 10% carbon

Capacitors
CI 10p.F
C2 100µF
C3 1012F

C4 100/2f
C5 100/2F

elect. 12V
elect. I2V
elect. 12V
elect. 12V
elect. 25V

R7
R8
R9

2.2k12

Ik0

RIO 11a2
RII 11a2
RI2 121d2

C6 1012F elect. 25V
C7 I/2F elect. 12V
C8 10012F elect. 25V
C9 100p,F elect. 25V

Transistors
TR I ACI26 TR2 ACI28 TR3 0081

Diodes
DI AAZ 12 (Mullard)
D2-D5 Bridge rectifier Type LTI 19 (Henry's Radio)

Switches
SI 2 -pole, 2 -way wafer switch
S2 6 -pole, 2 -way; push on, release off (Henry's Radio)

S3 Single pole, on -off toggle switch

Transformer
TI Mains transformer Type CTI/I (Henry's Radio)

Record/Replay Head
XI Marriott R/RPI half track

Relay
RLA 1,70012 ± 1,70012 single pole changeover

(Henry's Radio)

Lamp
LPI 12 V 0.IA 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 7Iin x 3fin
Mild steel rod I4in x din (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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TAPE HEAD
COVER PILLARS

3/4 N

546

A

3"

/TAPE GUIDE

HEAD BLOCK

Ai

TAPE
GUIDE

F"-17/8

(a)

13/8

L
CUT OUT
FOR S3

3/; DIA.

CUT OUT
FOR S1

HOLE TO FIT
PILOT LAMP HOLDER

CUT OUT TO FIT
PUSH BUTTON OF 52

HEAD COVER 14: ALUMINIUM

1-- E;

13/;

-.1

3 6BA
CLEAR

A

6"

Fig. 2 (above). (a) Cutting and drilling details of top panel;
(b) drilling and bending details of head cover

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
00,0; (b) alignment of tape for half-track pulse recording;
(c) alignment for quarter -track recording

- - 1/4H

PILLARS FOR
HEAD COVER

(1/4"DIA BRASS ROD)

2 OFF

DRILL AND
TAP 4BA

(a)

1(
TOP OF BLOCK

MATERIAL ALUMINIUM OR

BRASS 3/8" THICK

6BA TAPPED

RECORD/REPLAY HEAD

TO WIND UP
SPOOL

HEAD COVER
PILLARS

4BA TAPPED

BOTTOM OF BLOCK

FROM TAPE RECORDER

(6)
SMALL AND LARGE WASHERS TO OVERLAP
DIAMETER OF GUIDE PILLAR

1/4 BRASS ROD
DRILLED 4BA CLEAR

HEAD COVER
ASSEMBLY

TOP OF CASE

"
STANDARD 1/4 TAPE

UViV

Ow*

TAPE GUIDES
2 OFF

4 BA

(c)

EARTH
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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. I

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/RP I 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.

S1

BOARD ASSEMBLY
The transistors and small components are mounted

and wired on a piece of plain Veroboard, 3in by 51in
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.
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SCREENS
JOINE'

HEAD BLOCK
FIXING SCREW

COMPONENT
BOARD POSITION

OV 240V

TO
RLA1

MAINS INPUT

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

SUPPORTS

3h; MILD
STEEL ROD

THREADED 2BA
FOR APPROX

1/2

BASE
PLATE

OW 4 OW,

346 5/8"
J

/I

4 BA CLEAR
CLAMPS 1/16 (CENTRAL)

BRASS OR MILD
STEEL 2 OFF

RUBBER OR
PLASTIC BEADING

it 2:

(a)
ALUMINIUM ANGLE

31/; X34. X 34'

BASE PLATE 146" ALUMINIUM OR DURAL

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

-8V PEAK TO PEAK

(C)

IV PEAK TO PEAK

(b)

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

Interior view of the tape slide synchroniser
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Mount the assembled board on a piece of aluminium
angle, in by Sin by 5in, 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 Sin, 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 supplyshould 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 I 8mA.

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
I4V.

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 (c). 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
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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. It 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 inits

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 be

suitably terminated with a two -pin plug for connection
to the controller output socket SK I.

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.

View of the control panel. Here the head cover is removed

RECORD.
REC/RPY HEAD

xi
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DUAL PURPOSE MEJ7

By B. S. GIBBS and I. M. SHAW (FERRANTI LTD)

HAvING introduced the pre -amplifier circuit briefly
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

Disc circuit

to
Tape inpat

R.H.

Amer input

iAUXILIARAI
7INPUT E

'nee Input

Tape input ---

Disc circuit

ow,t
'SELECTOR]

53a

53b

Oout

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

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

R57

100 kla

toVR3

R56

100
kO

5156
100
Ica

C31 IRIS

OV

to VR103
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filter

4

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 32e 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.

TONE CONTROL
The tone control circuit comprising TR20,

TR21, TR120 and TR121, 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

+5

0
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10

-15

.1-20

-25

-30
O -35

-40
-45

-SO

-55
10

1 I 111111 I I 111111 1 I 1 11111
100 1k 10k

FREQUENCY Hz

+5

-15

0
-20

-25
7kHz

100k 30
100 1k

FREQUENCY

OVERALL RESPONSE

I I 1111
10k

Hz -0-

AMPLIFIER
SECTION ONLY

Fig. 31b. Showing how the frequency responses of the
Fig. 31a. 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

R32 RI32
R33 R133
R34 RI34
R35 RI35

47k0
2.7k0
IMil
IMO

R57 R157 I 00k i2
R58 R158 1001(12
R59 RI59 100k0
R60 R160 220k U

C46 CI46 6800pF polyester 400V Mullard
C47 CI47 1500pF polystyrene 125V Radiospares
C48 CI48 2.5pF elect. 64V Mullard
C49 C 149 10pF polystyrene 125V Radiospares

R36 RI36
R37 RI37
R38 R138

10Oki2
561(0
39012

R61 R161 27k0
R62 RI62 27k
R63 RI63 221(0

C50 CI50 20p.F elect. I6V Mullard
C51 C151 filpf elect. 40V Mullard
C52 500/LF elect. 64V Mullard

R39 R139 180k0 R64 R164 * plastic film Itif capacitors are recommended for
R40 R140 IOW R65 R165 4.7k i2 these positions but as these are rather expensive
R4I RI41 10k f2 R66 RI66 471(0 1pF 40V electrolytic capacitors may be used instead
R42 R142 R67 RI67 3 -3 k if desired. The correct polarity is shown on the
R43 Rl43 1Mf2 10% R68 R168 3.3k i2 circuit diagram. 2 off each except C52.
R44 R I 44 4700 R69 RI69 470
R45 R 145
R46 R146

10Mfl -10%
470k0

R70 RI70 100k12
R7I RI71 330k0 Semiconductors

R47 RI47 470k U R72 RI72 100k0 T14 T 14 ZTX 107 Ferranti
R48 RI48 470k0 R73 R173 220kil T15 T 15 ZTX 531 Ferranti
R49 RI49 100k0 R74 RI74 2.2k T16 T 16 ZTX 107 Ferranti
R50 RI50 561(0 R75 R175 IOW T17 T 17 ZTX 503 Ferranti
R51 RISI 10kf2 R76 RI76 11(0 T18 T 18 ZTX 107 Ferranti
R52 RI52 47012 R77 100k0 10% TI9 T 19 ZTX 107 Ferranti
R53 RI53 5652 R77 is not required if T20 T 20 ZTX 107 Ferranti
R54 RI54 4.7k0 the neon lamp has a T2I T 21 ZTX 107 Ferranti
R55 RI55 10k f2 built in resistor. 2 off each
R56 R156 100k 52

Unless otherwise stated all resistors are f watt
carbon film or metal oxide of 5" tolerance or better.
2 off each except R77.

Potentiometers
VR3 VR103 100k0 log twin -gang (single gang

for mono microphone-see text)
VR4 VR104 101(0 log twin gang
VRS VR105 4701(0 linear twin gang
VR6 VR106 100ki2 linear twin gang
VR7 10162 linear single gang wirewound

(see text)
Capacitors
C16 C116
C17 C117
CI8 CI 18
CI9 C119
C20 CI20
C2I C:2I
C22 CI22
C23 CI23
C24 C 124*
C25 C125
C26 CI 26
C27 CI27
C28 C 128
C29 CI29
C30 CI30*
C31 CI31*
C32 CI32
C33 CI33
C34 CI34
C35 C135*
C36 CI36
C37 CI37
C38 CI38
C39 C139
C40 C140
C41 C141
C42 C142
C43 CI43
C44 C 144

250µF elect. 40V
1p.F plastic film 63V
50µF elect. 40V
0.022µF polyester 160V
1500pF polystyrene I25V
8200pF polystyrene 125V
47pF polystyrene 125V
20/.4F elect. I 6V
1pf plastic film 63V
I ,ILF plastic film 63V
li.LF plastic film 63V
50p.F elect. 40V
47pF polystyrene I25V
20pf elect. 16V
1pF plastic film 63V
InF plastic film 63V
10pF polystyrene I25V
20p.F elect. I6V
.5p.F elect. 64V
1p,F plastic film 63V
1500pF polystyrene 125V
2200pF polystyrene 125V
3300pF polystyrene I25V
4700pF polystyrene I25V
220pF polystyrene 125V
150pF polystyrene 125V
100pF polystyrene I25V
47pF polystyrene I 25V
2.5pF elect. 64V

Mullard
WIMA MKS
Mullard
Mullard
Radiospares
Radiospares
Radiospares
Mullard
WIMA MKS
WIMA MKS
WIMA MKS
Mullard
Radiospares
Mullard
WIMA MKS
WIMA MKS
Radiospares
Mullard
Mullard
WIMA MKS
Radiospares
Radiospares
Radiospares
Radiospares
Radiospares
Radiospares
Radiospares
Radiospares
Mullard

Switches
SI DPDT toggle or slide switch
S2 DPDT ditto
S2 2 pole 5 way rotary Maka switch
54 6 pole 5 way rotary Maka switch
56 DPDT rotary mains switch

Inductors
L2 L102 FX2239 pot core assembly with DT2204

coil former wound with 228 turns of
34 s.w.g. enamelled wire tapped as follows
(2 off):
5kHz full winding
7kHz tapped at 196 turns
10kHz tapped at 162 turns
15kHz tapped at 134 turns

Note that two FX2239 Ferrite cups are required for
each complete pot core.

Miscellaneous
SK5-10 DIN 180 3 pin or 5 pin socket (6 off)
SKII SKI2 DIN 300' 5 pin socket (2 off)
SK 1 3 3 pin mains plug & socket (Bulgin P429

and P430)
LP I neon panel lamp

Control knobs: Eagle type k30/3 used
on the prototype (8 off)

Case Contil MOD -2 size G obtainable from West
Hyde Developments Ltd., Ryefield Crescent,
Northwood Hills, Northwood, Middlesex.

Printed circuit board
Capacitor clamp
lin spacers 6B.A. 4 off
6B.A. fixings
Aluminium panel 121 x 2 x 18 s.w.g. for dummy
front panel (cut from unused main amplifier chassis)
C3-2800 pF 100V Mullard is obtainable from Home

Radio Ltd.
Electroniques address is Edinburgh Way, Harlow,

Essex.
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(a)

(d)

(b)

(e)

(C)

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

BASS RESPONSE CURVES TREBLE RESPONSE CURVES

FULL BOOST FULL BOOST
FLAT

Aggilli

FLAT

TREBLE FLAT -gm

011111.11.11111=aMEIMIIII
BASS

BOTH CONTROLS

IMMIMilaMill.
CUT
FLAT

Ellilliall
FULL
BASSFULL CUT

TREBLE FLAT

100 1k

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 10*in by 4iin

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

1^ r foc

>c`

0' 0

 0

 VI

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 excellent results can be
obtained with the ordinary carbon type.

Full rotation of the bass control gives a cut or boost
of -t-12dB at 100Hz and - I8dB at 30Hz. The
treble control gives -i:12dB at 10kHz and -- 15dB at
20kHz. The frequency response curves of the tone
control are shown in Fig. 33.

POWER SUPPLY
The complete stereo pre -amp requires approximately

35mA 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 (500pF 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, 15k Hz -83, 10kHz-84, 7kHz-85, 5kHz-86.
L102 Start -68, 15k Hz -69, 10kHz-70, 7kHz-71, 5kHz-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 OV
tag on TI 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 Lighting 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

minute after 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.

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 virtually 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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VARIABLE VOLTAGE TRANSFORMERS
LIGHT SENSITIVE SWITCH !INPUT 230/240V a.c. 50/60

OUTPUT VARIABLE 0-260VKit of parts, including ORPI2
Cadmium Sulphide Photocell,
Relay, Transistor and Circuit,
etc., 6-12 volt d.c. op. price LI iS
plus 12p P. & P. ORPI2 including
circuit. 62p each. Post Paid.
A.C. MAINS MODEL. Incorporates . SHROUDED TYPE
Mains Transformer, Rectifier and special I amp, C5.50. 2.5 amp,
relay with I make, I break H.D. contacts.. £6.75. amp, 19.75. 8 amp,
Price inc. circuit 12.75 plus 12p P. & P. I C14.50. 10 amp, 08.50.

12 amp, £2100 15 amp,LIGHT SOURCE AND PHOTO I 0.5.00. 20 amp, C3700. 37.5CELL MOUNTING amp, £7200. SO amp, 192.00.

I BRAND NEW
Keenest prices in the country.

I All Types (and Spares) from
to 50 amp from stock.

Precision engineered 141W- il:r{47111 OPEN TYPE (Panel Mounting) ' amp, 0.92.light source with adjustable 0, , I amp, (.5.50. 24 amp, 16-.62. Clam extra on open types.
lens assembly and ventilated ..
lamp housing, to take MBC bulb. Separate g
photo cell mounting assembly for ORPI21.
or similar cell. Both units are single hole I
fixing. Price per pair 0.75 P. & P. 18p.

.77Nor nititfi
RANGE METERS
New Model U -SOON Multi tester, I

20,000 OPV, mirror scaled with overload .
protection. Ranges - d.c. volts: 100mV,
0-5V, 5V, 250V, 1,000V; a.c. volts:
2.5V, 10y, 50V, 250V, 1,000V; d.c. I
current: 5µA, 0.5MA, 5MA, SOMA,
250MA. Complete with battery and test I
probe. L8.00 post paid.
TEN OTHER MODELS. LEAFLET ON REQUEST. I

,111 limm ,MMI UMW

'AVO' MODEL 48A
Ex -Admiralty in good condition with instruc-
tions, leads, plus d.c. Shunts for 120 amp I
and 480 amp a.c. Transformer for 60 amp
and 240 amp. Multiplier for 3,600V. Complete
outfit in fitted case. L15.00. P. & P. 50p.

ELECTRONIC
ORGAN KIT

Easy to build,
Solid State.

Two full octaves (less sharps and flats).
Fitted hardwood case. Powered by
two penlite 14V batteries. Complete
set of parts including speaker, etc.,
together with full instructions and
10 tunes. Have all the pleasure of
building this instrument and finish
with a functional and instructive
gift for any boy or girl. Price L3.00.
P. & P. 22p.

50 in I ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering,
no special tools required. The kit includes
Speaker, Meter. Relay, Transformer,
plus a host of other components and a
56 -page instruction leaflet. Some examples
of the SO possible Projects are: Sound
Level Meter, 2 Transistor Radio, Amplifier,
etc. etc. Price 0,75. P. & P. 30e.

RECHARGEABLE
BUTTON CELLS
2 I -2V, 250 MA HR Nickel
Cad. Cells, connected to give
2.4V 25 milliamp 10 hour rate,
complete with 200/250V a.c. I
ch . Fully tested and unused.
Price 41Ip each plus 8p P. & P. 4 4. HOSIDEN DH -02-5 Stereo Headphones
or 2 units for 1.1-00 post paid. I ohm impedance 20-12,000Hz. Adjustable head band. Pric

only L2 38. P & P 12p Complete with lead and stereo jack plug

STROBE! STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions £525. plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories. etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable I-80 f.p.s. Price 19.45 38p P. & P.
HY-LYGHT STROBE
This strobe has been designed and produced for use in
large rooms, halls and the photographic field, and
utilizes a silica plug-in tube for longer life expectancy.
printed circuit for easy assembly, also a special trigger
coil and output capacitor. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. Price 1110-08. P. & P.
38p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price Sip. P. & P.
12p or post paid with kits.

Superior Quality Precision Made

NEW POWER RHEOSTATS

1100
WATT. I ohm, MA; S ohm, 4 7A;

10 ohm, 3A; 1.5 ohm, 2A; SO ohm, I -4A;
100 ohm, IA; 250 ohm, 0.7A; SOO ohm,

10.45A;
I AU, 280 mA; I -5 k 0, 230 mA; k (I, 2A; Sk 0, 140

mA. Diameter 31in Shaft length gin, dia. II in. All at 0.50
each. P. & P. 7p.

ISO WATT. 1/5110/25,50/100,250 500 1 1-5 2-5,5k O. All at
£1 .12 each. P. & P. 7p.

125 WATT. 10/25150,100,250'500 I 15.2 5 51n. All at 76p
I each. P. & P. 7p.

RELAYS NEW SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS  COMPETITIVE PRICES

I 2 3 4 2 3 4
6M 62p 12-24 2 c/o 62p

180 6-12 2 c/o E -E 42.p 700 16-24 6M 62p
1851 6-12 4 c/o E -E 50p 1250 24-36 4 c/o 62p
230 6-12 62p 1250 36-45 6M 62p
280 6-12 2 c/o 73p 2500 36-45 6M Alp.
700 16-251 4M 28 62p 5800 80-85 4 c/o 62p
700 16-241 4 c/o 76p 9000 40-70 2 c/o 50p
 Including Base 15K 85-110 6M 50ps

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

MAINS RELAY
230V a.c. coil 3 c/o. 10 amp a.c. contacts, 72p plus 8p P. & P.

UNISELECTOR SWITC
NEW 4 Bank 25
24V d.c. operation. £5.88,
P. & P. 12p. 6 Bank 25
Way 24V d.c. L6.50,
P. & P. 12p. 8 Bank 25
Way 24V d.c. operation. 0.62
22p P. & P.

VENNER Electric Time Switch
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 10A i2.75, I5A 13.25.
20A L3-75. P. & P. 18p. Also
available with solar dial ON dusk,
OFF dawn. Price as above.

HES I
. . .

MOTOROLA MAC 11/16 PLASTIC
TRIAC 400 PIV. 8 AMP

-4 Now available EX STOCK. Supplied with full data
and applications sheet. Price ill plus 7p P. & P.

plus
PARVALUX TYPE SDI9 230/250 VOLTS
REVERSIBLE GEARED MOTOR

130 r.p.m. 401b in. Position of drive
spindle adjustable to 3 different angles.

IMounted on substantial cast aluminium
base. Ex -equipment. Tested and in first
class running order. A really powerful

Imotor offered at a fraction of makers'
price. L6.30. P. & P. 50p.

A.C.

0,4460

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space- Personal callers only. Open Sat.

Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 SBB LITTLE NEWPORT ST.
Phone 01-995 1560 SHOWROOM NOW OPEN MON.-FRI. LONDON WC2H 71J 01-437 0576

iiiiiio9TVANCAND

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 Fl YEAR BOOK 1971
El. Postage 21-.

ELECTRONICS POCKET BOOK
by J. P. Hawker/J. A. Reddihough.
28'-. Postage I -.

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.
El. Postage 1/..

TRANSISTOR AUDIO & RADIO
CIRCUITS (Mullard)
30/, Postage I'-.

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

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185
Closed Satuiday I p.m.

P.E. GEMINI
STEREO AMPLIFIER

Preamplifier P.C.B. (Stereo) 39s (Cl .95)
Main amplifier P.C.B. (Stereo) 29s (L1.45)
Power Supply P.C.B. 12s (60p)
Preamplifier Semiconductors

(Stereo) 35s VI -75)
Main amplifier Semiconductors

(Stereo) 145's (C7.2.5)
Power Supply Semiconductors 50s (L2.50)
Packing & Postage on all orders 3s (15p)
The fibreglass P.C.B.'s are drilled and roller

tinned.
Mail order only, C.W.O., from:

I. M. SHAW & D. S. GIBBS
4 ELEANOR ROAD, ROYTON, OLDHAM, LANCS.

Your local component stockist
ast Anglia

AG LE
Electronics

agle St.

IP SW ICH 58075
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MAKING
TM I:

OF LOGIC IC's
PART EIGHT -By R. W. COLES

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 I. 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.

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 0 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. 8.2c, 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 sets up 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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PRACTICAL!
VISUAL!

EXCITING!

a new 4-way method of mastering

ELECTRONICS
by doing and seeing . . .

9 OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

2 1
BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . . .

 VALVE EXPERIMENTS
 TRANSISTOR EXPERIMENTS
 AMPLIFIERS
 OSCILLATORS
 SIGNAL TRACER

 PHOTO ELECTRIC CIRCUIT
 COMPUTER CIRCUIT
 BASIC RADIO RECEIVER
 ELECTRONIC SWITCH
 SIMPLE TRANSMITTER

 A.C. EXPERIMENTS
 D.C. EXPERIMENTS
 SIMPLE COUNTER
 TIME DELAY CIRCUIT
 SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method-
no maths, and a minimum of theory-no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.r---- 7 7

I
IR[F

POST NOW I

BROCHURE
for

I
I

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please

I

send your free Brochure, without obligation, to:

NAME

we do not employ representatives '
I

BLOCK CAPS I

I

I or write if you prefer not to cut page 1 ADDRESS PLEASE P.E. I 1
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STEPHENS
ELECTRONICS
P.O. BOX 26
AYLESBURY
BUCKS.

SEND S.A.E. FOR LISTS
GUARANTEE

Satisfaction or money
refunded

The Diamond Tip is 00710 radius. thin
making it compatible to play stereo
record. on mono equipment without
damage to the record; and of course
lull stereo.
BRITISH MADE
EXPORT ENQUIRIES WELCOMED

CARTRIDGES
ACOS

loc. P.T.
each

Inc. P.2'.
each

Grit) .. 12/6 SX5M SO) 36/8
GP91.18C - 1 21/- 8X5H 4/S 36/3

2- 11 .. 17/9 8X5M D/14 39/11
12- 49 .. 16/6 MX5H DIM 29/11
30-300 18/6 X4N 13/8 67/9

1.11.91-280
GP9138C
Suitable to eplaee TCS,

oho, OOLDB,DIO
850
(1800

25.5.0
27.7.0etc.

GP92 26/6
(1800E .

51800 8119cr
115.0.0
219.10.0OP93-1

OP94-1
GP94.5
GP95

tens 104 1- 10
II- 25
25. 50
51-499

B.B.R.

24/9
31/ -
26/
24/ 9
31/6
41/10
89/9
38/3
35/5

RONETTE
105 s1/8
106 S/S
DC400 8/8
004008C St/S
103 DOC
106 13/8 .

DC400 D/S .
DC40081: D/St

19/10
10/10
14/-
14/-
22/4
28/4
16/9
16/9

X351 . 14/0 27/9 SONOTONE
X314 8/8 27/9 8TA 0/8 261-
XSM 5/8 279 9TA 35/10
X 5H 8/8 97/0 9T 1 Ht 0/0 85/10

DE BANKS MAGNETIC RECORDING TAPES

POLY EsTER
Length Spool Size in. Price

POLYESTER
Length Spool Size In. Price

Standard Play 900 11. 5 14/ -
60011. 3 10i- 1200 ft. 31 17/-
850 ft. 31 12/6 1800 ft. 7 20/-

1200 ft. 7 14/- Doable Play
Long Play 1200 ft. 3 17/6

21011. 3 5/6 1800 ft. 52 22/-
43011. 3/6 2400 ft. 7 26/ -

EMPTY TAPE REELS CASSETTES
3 in. 1/6 BOWL in Plastic Libra, y Packs
4 in. 1/10 COO 10/6
6 in. 2/3 C90 12/6
31 in. 2/6 0120 17/6
7 in. 217 P. A P. 1/6 on oll order,

STYLI!
ACOS SappAi m.o.,/ ELAC KST9 ,9apphire Diamond

(1P39 ,2/6 7/6 (PE1B) 9/6
GPO.) 2/6 7/0 ER6MB .. 6/6 9/6
(1P67 2/6 7/6 EROMX .. 2/6 7/6
(4P73.1 6/6 9/6 ER5 813 .. 6/6 9/6
GP73-2 6/6 11/6 ER60 Stereo 6/6 9/6
GP79 2/6 7/6 DECCA
GP81.1 2/6 7/6 Derain.. dilution,' out) 27,9
11P91-1
GP91.2
GP91.3
(IP91.18e

6/6
8/6
6/6
BB

9/6
9/6
9/6
9/6

GARRARD
EV26 Stereo 2/6
11e2 2;6
1108 2/6

716
716
7/6GP91-38e

GP93-1
6/6
6/6

9/6
916

00E12 .. 2/6
(I0810/1 .. 2/6 7/67/6GP94-1

GP95- 1
GP96

8/6
616
616

9/6
9:6
92

G17810/2 .. 2/6
6/6

.. 6/6

7/6
9/6
9/6110P37 2,6 7/6 T82 .. 6/6 9/6104 . 66 96 T$3 6'6 916

BAR. OOLDRINO
MR CI 18T31 6, 6 9.6 CM50.. 2,6 7/6
/3811 TC8H 2/8 7/6 CM60. 2/6 7/6
B8R TC8M 2/6 7/6 MX1 2/6 7/6
.B8R ST8 6/6 9/6 M.X2 2/6 7/6
11811. 819 6/6 9/6 Stereo 0980 2/6 7/6
118R STI 0 9/- PERP117170M ERNER
B8R X1M 6,6 9/6 PE188 . 6,6 916
B8R XIH Bib 9/6 PHILIPS088 X3M 6,6 916 A03016 . 2,8 7.6088 X311 6,6 9/6 .. 2/6 7/610411 /4511 6/6 916

.503063
.. 6/6 9/6BSR X4H 66 9,6 .5G3306

1513310/3306 II/8 9/6
COLLARD

Collar. sto.18.
A03400 . 2/6

ROSETTE BINOPLUID
7/6

2'6 7 BF40 .. 2/6 7/6
Collaro-Itonet DC -284 . . 2/6 7/0

TX88 2/8 7,6 SONOTONE
Collel 8K I . 211 7 6 2T . 6/6 9/6
Dual CDSI/CD83 3T . 6/6 9.6

(DN2) 616 96 8T4A 6/6 96
Dual 018.4/320 9TA 6/6 96

ELA(DC KSST9
8:6 96 6/6

I9T 216
9 6
7/6

(PESO) .. 6,6 9.6 2/6 716

SEMICONDUCTORS  BRAND NEW MANUFACTURERS' MARKINGS 
283881 12/6
28404 4/6
281396 4/-
28697 4/-
2N698 11/-
28899 12/6
28706 2/6
28706A 2/6
28708 11/-
28709 1216
28718 5/-
28718A 6/-
28726 C...
28727 6/-
28914 3/6
28916 3/0
28918 5/-
28929 4/8
28930 6/6
28967 10/6
281131
281132 6/6
2141302 3/6
281303 3/0
281304 4/6
281305 4/6
281306 5/-
2141307 5/-
281308 6/-
2141309 61-
2N1507 5/6
281613 5/-
2/41631 8/6
2N1632 8/6

50163, 8/6
281638 7/6
2141639 7/6
2141701 32/6
281711 5/-
2/41889 6/6
281893 8/6
282147 14/6
282148 12/6
2502160 11/6
282193 9/6
2821931 10/-
282194A 4/6
282217 5/6
2142218 5/6
282219 6/0
282220 5/-
2142221 5/-
2N2222 6/-
2142287 21/6
282297 5/-
2N2368 3/6
282389 3/6
282369.4 4/-
2/42410 8/6
282483 5/6
2142484
'2 5.25:W 4'6

4 6

282613 2N3700
282614 6/- 2N3709 3/6
282646 11/6 283710 4/-
25026911 6/6 283711 4/-
282711 61- 2N3713 80/-
282712 6/- 283714 26/-
282713 5/6 283819 7/-
2N9714 6/- 2N3873 22/11
2142865 12/6 283826 6/-
282904 7/- 283854 5/5
282904.4 8/- 283841. 5/8
2N2905 8/- 283855 5/6
282905A 9/- 2838551 6/-
282906 6/- 283856 IV-
2829061 6/6 283856A 7/-
282907 8/- 2N3858 5/-
2829073 3/6 283858A 6/-
282924 3/6 283859 5/6
282925 3/6 2N3859A 8/8
9142926 283860 5/-

Oreen 2/9 283866 30/-
Yellow 2/6 283877 8/-
Orange 2/6 283877.5 8/-

2143011 6/- 2243900 7/6
283014 6/6 283900.4 5/-
2142053 5/6 2143901 19/6
2143054 11/- 2143903 7/-
283055 15/- 283904 7/-
283133 6/- 283905 7/6
2N3134 6/- 2/43906 7/6
2N3135 6/- 2/44058 9/5
283136 5/- 284059 IV-
2243340 19/6 2N4060 5/-
2/43349 96/- 284061 4/6
2N3390 7/6 2914062 4/5
283391 4/- 284244 9/0
2/433911. 6/- 28.4245 8/6
2143392 4/- 2/44254 8/6
283393 4/- 2144255 8/6
283994 4/- 2144284 3/5
2/43402 4/6 2144285 3/5
283403 4/6 2144286 3/5
283404 7/6 2N4287 3/6
2143405 9/- 2144288 3/6
283414 5/6 2N4289 3/6
2/43415 5/6 2/44290 3/6
283418 7/6 2N4291 3/6
2/43417 7/6 284292 2/6
2/43439 26/- 2/45027 10/6
2/43440 19/6 2/45028 11/6
2143570 17/6 285029 9/6
2N3572 17/6 2N9030 8/6
283605 5/6 2145172 3/-
283606 5/6 2149174 10/9
283607 4/6 2/45175 10/6
2N3662 7/9 2N5176 9/-
283663 7/6 220232.1 6/-
2N3702 3/6 2N5245 12/6
283703 4/6 2/45246 12/6
283704' 4/6 2/45249 13/5
2N3705 4/- 2852491 13/6
25370,/ 416 285265 65/-

285266 55/-

25057417
285305
285306
285307
285308
285309
285310
2145354
285355
285396
2145365
285366
285367
280457
28005
28020
28102
28103
28104
28501
28502
28503
31483
38128
38140
314141
314142
314143.
314152
R.C.A.:
40060
402511
40201
40309
40310
40311
40312
40314
40315
403111
40317
40319
40320
40323
40324
40326
40229
40344
40347
40348
40360
40361
4036.2
40370
40400
40408
40467
40467.1
40468.1
AC107
ACI17
101241
A0127

NO REMARKED DEVICES
A0128 110115 110137 19/6 13E1'30 10, -

102
N li T23,4 5/- 04211 10;-

7/6 AC154 4/6 BC110 12/6 BDY10 27/6 BFY4I 10/- (1114 6/- NKT240 CO 0023 10/-
11/- AC176 IV- BC116A 7/6 110111 37/6 BFY43' 12/6 CIET113 4/- NKT2.41. 6/6 0024 11/6
7/6 AC187 12/6 BC117 7/9 BDY17 87/6 1311(50 4/8 (IET114 4/- NKT242 4/- 0025 10/-
7/S A17188 7/6 BC128 6/6 BDY18 49/6 BFY5 I 4/6 0ET115 4/- NKT243 12/6 0026 6,6

12/6 ACY17 6/0 110121 4/- BDY19 62/S B FY52 4/6 (YETI l9 4/- NKT244 3/6 0028 12 6
8/6 ACY18 6/- BC122 41- BD1/20 30/6 BFYS3 4/6 GETI20 10/6 NKT245 4/- 0029 15' -
5/6 ACY19 5/- 110125 11/- BDY38 1916 BFY56.% 11/6 (1E1873 2/6 NKT261 4/- 0035 8
5/8 ACY20 80126 11/- BDY60 361- SF175 Of - 0E1880 5/- NKT264 6/- 0036 12 5
6/6 AC1'21 6/- 20134 11/6 BDY6I 36/- 131,1711 8/6 IIET8137 4/- NKT271 4/- 0341 4 6
9/6 ACY22 4/- 20140 7/6 BDY62 27/0 11F177 11/8 11E1889 4/6 NKT272 4/- 0042 5
6/6 ACY28 4/- BC147 3/5 BF1IO 9/- 10'190 18/6 11E7890 4/6 NKT274 4/- 0044 4

11/6 ACY40 4/- BC148 3/- BF117 9/6 SF1158 9/6 (1E1896 4/6 NKT275 41- 0045 2 6
7/6 ACY41 6/- BC149 8/6 BF163 7/- BFW59 5/- (IF/11497 4/6 NKT281 4/- 0046 3

16/- ACY44 5/- 80192 3/6 BF167 6/- BFW80 5/- (1E1898 4/6 NKT401 17/6 0070 3
27/6 AD140 8/- 20157 4/- BF173 6/6 SPX25 37/- MATI00 6/- NKT402 18/- 0071 2 6

6/6 AD149 11/6 BC158 318 BF177 6/6 BPX29 36/- MATIO1 6/- NKT403 16/- OM 2 8
9/5 AD10) 18A 110159 Bk`176 71- SP110 MATI20 6/- NKT404 12/6 0074 6 8
6/41 AD161 7/111 BC160 12/6 BF179 14/6 BSX 19 3/6 MAT121 6,'- NKT405 16/- 0075 4 6
5/6 ADI62 7/8 BC167 3/- BP180 7/- 110X20 3/6 MJ400 21'6 NKT406 12/6 0076 4 6
6/6 AF106 6/6 BC16811 2,9 BF181 6/6 118X21 7/6 502420 22 6 NKT451 12/6 0077 5 8
5/6 AF114 6/- BC1080 3/- BFI84 51- B8X26 0/- MJ42 I 22 6 NKT452 12/0 007/4 5

37/6 AF113 6/- BC1698 2/9 BF186 8/6 B8X27 9/6 M2330 20.6 NKT453 9/6 0081 4
18/6 AF110 5/- BC1881' 3/- BF194 4/6 118X28 6/6 912440 19. - NKT603k' 6/6 00811, 4
19/6 AF117 5/- BC170 3/6 BF195 5/6 MX 60 16/6 M24811 19 6 NKT6131, 6/9 wag 5,
19/6 AF118 12/- BCI71 3/8 BF196 8/6 ASXII I 12/6 MJ481 25,- NKT674F 6/- me
19/6 AF110 4/- BC172 3/6 BF197 6/4 BS.X7II 4/6 MJ4Ini 20,- NKT677I-' 6/- 15

1111117/6 AF124 4/6 110172 5/6 BE198 8/6 B8X77 5/6 502491 27.6 NKT713 5/- &C14::
22/6

13/6
10/-
19/6
9/-

11/6
9/6

12/6

Mg; 4/-
4/-

AF127 8/6
.4F130 7/8
AF178 9/-
AF179 9/-
.4F180 10/6
AF181 8/6
AF186 13/4

20182 4/6
20183 4/6
BC184 4/5
BC182L 4/-
BC1831. 3/8
B01841, 4/-
BC187 5/8
BC2121. 4/8
BC2131. 5/4

BF200 7/4
BF224 6/-
BF9-9'10 61-
BF237 0/6
BF228 6/6
Bk'257 9/6
BF22.t 9/6
BFX 12 4/6
BFX13 4/6

BSX78 5/6
13141/10 5/6
118111 5/6
88194 3/-
139175 3/-
B8128 3/6
B8127 3/6
B5128 3/6
B8129 316

5121800 43,6
MJE340 1241
MJE5211 17/6
111.1E521 17/0

6MPl.;101032 781/

MPFI04 7/6

mywc363,4 6/6

NKT717 8/6
NKT734 WO
NKT736 7/-
NKT773 5/-
NKTT7180313, ://i

NKT10419 6/-
NKTI0439 7/6

ocygg 418
oc175 6;_
00171 8/-
017200 6 6
00201 9,6
00202 9,6
00203 8;8
00204 8,6

9/6 A1,139 8/6 BCY 0 56 BFX29 7/- 118132 5/-
9/6

12/6
9/6

AF179 9/6
AF280 12/6
AFZI I

B0Y12 5/8
B0130 5,'6
BCY31 5;6

BFX43 7/6
BFX44 7/6
BFX68 13/6

1811136 5,'-
138137 5/-
B813)1 4/6

N811;012013 29/i26

NKT123 5/6
NKT126 5/6

NNKKTT.21.003521,9 9111

NKT8011115,6

00g220075

001'71 916
P348.4

13/6
0/6

A81711 5/-
.48127 7/6

BCY39 7;5
BC133

BFX84 6/-
BFX85 7;-

88139 4/6
118140 6/6

NKT128 5/6
NKT133 6/6

MC0+011215,5
11843 11/-

Si
11/6
19/6
7/-

A5Y28 6/6
A8Y29 5/6
A8136 6/-

5/-

BCY34 4/6
BCY38 4/6
BCY30 6/6
BCY40 7/8

BFX86 6/-
BFX87
BFX" 5/-
BFX89 12/6

BSY:11 616
B8Y52 6/6
118103 2111

118154 111-

NKTI3; 616
NKT210 6/-
NKT2I 1
NKT212 6:-

NKT8011322
6

N KT802 I 118,6

TT111888344454 2163/2

T
T1846 316

9/6
7/-

.48150
181(51 6/6 BCY42 3/- BFYIO 6/6 118156 18/- NKT213 IV- NKT8021215,6 35//1111

8/6 A8153 5/- BCY43 3/_ BFY 1 8/6 B8178 9/6 NKT214 4/6 TTT111888444987

12/6
11/-
12/6
15/11

7/6

18154 6/-
A8Y62 5/-
A8163 3/5
A81,72 6/-
.48183 5/-

BCY54 9/6
BCY58 4/6
BCY59 4/6
BCY60 19/6
110/70 4/-

8501(17 4/6
BFY18
BFYI6 6/66/6

111,120 12/6
BFY2 I 8/6

B8179
118182 109/6/-

88190 11/6
B8195.4 2/6
B8W4I 8/6

NKT216 4/6
NKT216 7/6
IIKT217 8/6
NNKKTT22! 2:::

56

N KT802131k6

NKT80214

NKT80215

TT11885501 3411i6

TT1128:32 32119

T1060 61-
14/6
12/6

.4.8186 6/6
A8Z20 7/6

BCY7I 8/6
B0172 3/5

11509." 9/-
EF1.25 5/-

B8W70 516
D16P1 7/6

NKT224 5 -
NKT223 48 N KT80216 TT1191.261

14-
9A 13/0

16/6
14/6

A8Z2l 8/6
AUY10 30/-

BYZIO 6/6EMI 716
15/.1'26 41-
131.1..2" 1017

D161.2 61-
DI61'3 7'6

NNICKTT22:2,79

7 - 0020 11611/15- TTIPP331AA 1165/16-

14/6 BC107 31- BD116 22/6

TERMS, CASH WITH ORDER ONLY. POST AND PACKING
PAYABLE ON ORDERS UP TO CC AFTER THAT FREE

EXCEPT C.R.T.'.. ADD 6d. PER ITEM P. A P.

6/-
12/-
4/-
5/-

BC108 3/-
BC109 3/-
Be113 5/6
1117114 7/5

130121 13/-
1113123 16/6
1)0124 12/-
110131 19/6
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[LOC
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ff

COUNTER SE -
TO THE STATE
ABC DE
1 0 0 0 0

BEFORE OPERATION

Fig. 8.3. Unitary or ring counter

DATA
OUTPUT

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

-0 -0

COUNT
0IPUT

it, x7400

6 r 21,2 X 7474

AB BC CD DE Al AB RC CD DC

os
OUTPUTS

SSE A B C 0 t DECODE INPUT

0 0 0 0 0 0 A ---r--
1 1 0 0 0 0 A 0

2 1 1 0 0 0 $

3 I 1 t 0 0 C

4 1 1 1 1 0 CI

5 1 1 1 1 1 A

6 0 I 1 1 1 A

7 0 0 1 1 I i

B o 0 0 7 1 t
9 0 0 0 0 I 6

Fig. 8.4. Johnson decade counter with decoding

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 1 in the first stage and zeros in
all the others. The output is connected back to the
input. On receipt of clock pulses, the 1 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 I 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

SUBMARINE 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,

R2
4.7kfl

0.002pF 0 002yF

TR1 TR2
0071 0071

4yF 4i,JF

TR3
0C45

SIOci 1S12

R4 R6
4.71th 4 7k0

C3 C4 D30
0A81

CS
0 05yF

TR4
0C45

TR5
0C44

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.

190IL
R12

19th
1114580thZR7

F18

tooth

yF

TR6
0071

913

an
100th

19kfl'-i\A/L.

1.
0 11:

TR7
0071

C8

IlyF

Fig. 1. Circuit diagram of the asdic board used in the Submarine Chaser game

R16 SKI
R15 4 7kU

220th

TR8
0071

817
C9 47kil

TR9
0071

-VE

+VE
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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
TR5 to TR9. Final output from TR9 is fed to a
miniature jack socket (SKI ) 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
wafer on each; Fig. 2 will establish the idea.

Fig. 2a. Block diagram of Submarine Chaser

Fig. 2b. Wiring diagram of the switching arrangements for
Submarine Chaser. If only this game is to be built, switch
S15 can be omitted and this diagram and Fig. I then give the
complete circuit

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 RI8 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

ORTH /
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1E1

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 SI3, 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.

59

WIPER 510.

WIPER 521

WIPER SB

WIPER Si

'W------4,

59.

WIPER Sib

WIPER S3

BY1 /WIPER Si.

LP3

WIPER Si.

WIPER 521

OPERATION SEASEARCH 515 SUBMARINE CHASER

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. I and Fig. 2 form the complete circuit, game change
switch S15 may be omitted if one game only is built.

COMPONENTS . . .

Resistors
R 1 1OSI (not required if Seasearch has been built)
R2 4.7k0 RIO 100ki2
R3 4.7k0 RII 191(0
R4 4.7k11 R12 1900
R5 3.9k0 R13 100k0
R6 47k12 RI4 191a2
R7 580k f2 RI5 220ki2
R8 1001a2 RI6 4.7k0
R9 19k0 R17 47kS2
All -,EW, 10" carbon RI8 to R27 2.2k0 (10 off)

Capacitors
C I 0.002µF C6 0.022/4F
C2 0.002µF C7 0.1µF
C3 4µF elect. 12V C8 EitiF elect. 12V
C4 4µF elect. 12V C9 8p,F elect. 12V
C5 0.05p,F

Switches
For Submarine

Chaser only
SI Ip 12w
S2 Ip 12w
S3 Ip 12w
S5 1 p 12w
S6 Ip 12w
S7 1p 12w
S9 Ip make push button
SIO 2p 2w push button
S11 S.P.S.T. toggle
S12 Ip make push button
S13 Ip 12w
S14 1 p 12w
S15

Additional to,
Operation Seasearch

I p 2w

Ip make
I p 12w
I p 12w
4p 2w

(S15 is a four pole two-way switch, not three pole as
stated in Seasearch article)

All rotary wafer switches except where stated

Semiconductors
TRI, 2 0071 (2 off)
TR3, 4 0C45 (2 off)
TR5 0C44
TR6-9 0071 (4 off)
D30, 31 0,481 (2 off)

Miscellaneous
SKI Miniature jack socket
LP3 6.3V 0.06A (MES bulb, clip -on holder-not

required if Seasearch has been built)
BYI 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

Fig. 4. Wiring of the game change switch SIS
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Fig. 5. Component layout and wiring of the asdic board

SlO 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 SIO
labelled "Destroy". In the off position SIO 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 S15 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
Fie. 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 91 x 31 inches.

1331

-ve
K1

Lamps LPI, 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 renderi 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.

A combined automatic lighting up reminder and
parking light for the motorist.
With this unit you will never drive away without
switching on your lights and you will never have
to worry about turning on your parking light at
dusk and off at dawn.
A simple invaluable project for motorists.

WE CONTINUE OUR
SERIES OF SPECIAL

PROJECTS FOR THE
BEGINNER WITH

A Simple Receiver

ELECTRON!
MARCH ISSUE

ON SALE FEBRUARY 18

ORDER YOUR COPY NOW !
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is even,
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 S1 -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, SI-
1020A-£8, S1 -1050A-£1 I .

The amplifiers must be driven from
a preamplifier or other source giving
approximately IV 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 ACCESSOR I ES
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;

Sanken i.c. amplifier from Photain
Controls (half size)

Group of television components
available from Claygate Electronics

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 PLI ER
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
handles 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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Neet ae eddied
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. "0" 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.

WOMEN IN

_3
By Dr. Elizabeth Laverick
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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 a 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.

PhD., F.I.E.E., F.Inst.P., S.M.I.E.E.E.



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 Laboratory, 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
(i) 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 responsible 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 offices.

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 Officers, 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 1970's
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-and 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.I.

Central Office of Information, Hercules Road,
London, S.E. I.

Council of Engineering Institutions, 2 Little Smith
Street, London, S.W.I.

The Careers Centre, 42 Conduit Street, London,
W.1

Women's Employment Federation, 251 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 City
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
VIDEO 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 Electronorama 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 VT100 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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THE MUSIC LOVER'S ALL -IN -ONE
GRAMOPHONE BOOK

By Vivian Capel
Published by Focal Press Ltd.
196 pages, 7in x allin. Price 15s (75p)

WITH 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 viring, 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, I 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 6iin. Price 60s (L3.00)

THE 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.

TUNERS AND AMPLIFIERS
By John Earl
Published by Fountain Press Ltd.
184 pages 8 in x Suin. Price 42s (f2.10)

THIS iS the first of a new series in the Fountain "How
Ito 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" if. 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. 71in x Sin. Price 45s (a.25)

As 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 1970/71
Edited by Eric Ickinger
Published by IPC Electrical -Electronic Year
Books Ltd.
226 pages 81in x 5iin. Price 20s (L1.00)
TELEVISION 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.
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SONIC
OBSTACLE

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 4.1in 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 TI.

The complete transmitter panel assembly is bolted
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.
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Drill 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 T1, 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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LOCATOR By D. BoIlen

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 TI. Place a non -polarised capacitor of about
4pF in parallel with the loudspeaker.

Rotate VRI 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

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. 13

leads briefly. If 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 L2

START OF L2

START OF

T1 BOBBIN

(a)

FINISH OF L6

FINISH OF L7

START OF L7

L3 START OF L6

13 BOBBIN

(6 I

Fig. 10. (a) Coloured sleeves applied to T1 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
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VR5 and C11, 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. II. Component layout and underside connections for tuned amplifier panel

of thin, multi -stranded (7/40) plastics covered wire;
the joints Thus 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

L
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 VR5 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 VR5 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.
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LOW COST ELECTRONIC & SCIENTIFIC EQUIPMENT & COMPONENTS
MOTORS

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 coils. Each coil when
energised will produce opposite rotation of
output shaft. 120V 6011z. 1/10 r.p.m. 311' -
each. P. & P. 5/ --

LOW TORQUE HYSTERESIS
MOTOR MA23
Ideal for instrument
chart drives. Extreme-
ly quiet, useful in
areas where ambient
noise levels are low.
High starting torque
enables relative high Inertia loads to be
driven up to 6oz/in. Available in the
following speeds and ranges: 240V 50Hz,
I I r.p.m., I r.p.m., i r.p.m., * r.p.m.,
1/10 r.p.in., 1/12 r.p.m., 1/20 r.p.m.,
1/45 r.p.m., 1/60 r.p.m., 1/860
25/- each. 1'. & P. 5/-.

HYSTERESIS CLUTCH MOTOR
With integral clutch allow-
ing the motor to drop out
of engagement with the
gear train, thereby facilitat-
ing easy resetting when
used In timers or in con-

junction with a light spring. 6 oz torque at
740V 50Hz, 1/12 r.p.m., i r.p.m.,

vp.m., 8 r.p.m., I ...p.m., 15 r.p.m.
120V 50Hz, 1/12 r.p.m., 1/10 r.p.m..

I r.p.m., 5/12 r.p.m., 4/11 r.p.m., 2
r.p.m. 120V 60Hz,

r.p.m., 1 r.p.m.
24V 50Hz, 1/20 r.p.m., Gitfrtt

each.4 r.p.m. 25/-
P. & P. 8/-.

D.C. MOTORS
shnilar to above type
MD 83. 28N' 1/20
r.p.m., 1/60 r.p.m.,

I r.p.m. 12V 1/20
r.p.m. 24V 1/13
r.p.m. 30V 1/12 r.p.m.
301- P. & P. 5/-.

SYNCHRONOUS
MOTORS
200/250V 50Hz. New
condition, ex -equip-
ment. 8.7 1 r.p.h. and
I r.p.m. Self starting,
complete with gearing
shaft :in din., ;in
long. 20/-. P. & P.

ELECTRIC CLOCK
MOTOR
NEW 200-250V,
3011z, 2W. Synchro-
nous induction motor.
2 revs. per hour. 0/P
shaft. lin din ;in
long. Clockwise rota-
tion. Three -holed
mounting at 120' on
lin PCD. Price 16/-
P. & P. 5/-.

WIDE RANGE
OF

PRECISION

MULTI -TURN

POTENTIOMETERS
IN STOCK

PORTABLE WHEATSTONE BRIDGE
Specification. Type: Moving Coil Galvano-
meter. Ranges: 1. 0.05 to 5 ohms.
2. 0.5 to 50 ohms. 3. 5 to 500 ohms.
4.50 to 5,000 ohms. 5.500 to 50,000 ohms.
Scales: Switched. Slidewire: 0.5 to 50.
Galvanometer Scale: 10.0.10. Case:
Moulded plastic. Internal Source: 9V
Dry battery. Dimensions: 200 : 110
65mm. Weight: 0.9kg. List price 126.
Our price 0.10.11.

AVOMETERS
These well-known portable test instru
meats have been overhauled and are
offered complete with leads, crocodile
clips and prods.

Model D 114. 0.0
Model 40, 47A,

48.4 116. 0.0
Model 7 117. 0.0
Model 7X .. 219.10.0
Model 8 .. 128. 0.0
Model 8X 133. 0.0
Model HR 120. 0.0

Model 46A nuiplete with voltage multi-
plier for 480V and 3600V. Current shunts
for 120A and 480A. .%.C. Current trans-
former for 20.4 and 60.t. In special
wooden box. 47A and 48A are Admiralty
patterns of the model 40. 219.10.0.

P. & P. 15/-.
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 on
arm until it actuates the load switch. The
cam then return to initial position for
repeat action. Various ranges available.
230V 50Hz Load contacts 15.4 230V. 15.0.0.

POWER SUPPLIES. V.G. CONDITION
ALL TESTED

Siabird.
fhaped /alma or
Carroll loll. 1.1areg'd.

Make Prier

4-16 7A Max
at 6V

3-15N' SA Max
at 6V

26-37V 7A Max
at 30V

15V 5.4
Adjustable

12V IA
200V 150niA

+30V
-20V 300m.4
12V 4A
I2N' 20A
12V 12A
6V 8A
6V 16.4
20y 6.4
48V 6A

1.R1
6V 20A
190-350 230mA
6.3V -0-6.3V AC
24V 5.4

48V IA

48V 4A

350V or 500mA
250V

240 Stabilised Coutant 130

240 126

240 9.30

240 Advance 120

240 Parnell 115
240 Roband 112-10-0
240 B.P.L. 214-0-0
110 IBM 218-0-0
110 225-0-0

122-0-0
212-10-0
228-0-0
1184-0
219-10-0

240 Stabilised Ex 045
Adjustable computer

240 145
240 Stabilised Aimee 116-104

705
240 Unregulated Advance 118-10

0 C.22
240 Advance 2115

DC122
240 Advance 118-10

DC8
210 Stabilised Solartron 149.10

7
6?.3V CT55-2 at 5A 1 , r.
6-3V CT at 10.4

SOLARTRON 5R0152 TWIN Regulated DC Supply. High
Stability 0-2% for 10% I/P change. LOW SOURCE IMPED-
ANCE. LOW RIPPLE 10mV. OUTPUT 0-500V Variable in
3 ranges 0-170, 160-340, 330-500V at 0-150itiA.
When unite are used in series 0-1000V + ve or -ve or in
parallel 0-500V at 300in A. AC 0/P. 63V at 5 A1111)8.
Our price 165 overhauled in VC condition.

MINIATURE UNISELECTORS

3 bank, 12 way, 250 or 1400
ohm, 24V models available.
Type 2200A. Supplied
complete with plug-in base.
Size Sin x Sin ' tin. A very
neat precision component.
Price 05.5.0. P. & P. 5/-.

GOOD QUALITY
INSTRUMENTS TAKEN
IN PART EXCHANGE

TACHOMETERS

Portable hand precision
instrumento by SMiths.
Incorpdrating 4 mechanically -

selected ranges of 500, 1,000
5,000 and 50,000 r.p.m.
Within 2% accuracy, supplied
with accessories and carrying
cane. A neat and compact
instrument. Bargain at
119.10.0. P. & P. 5/-.

BRAND NEW 4 Digit Counter
with electrical reset
High quality counter operating from 12V
D.C. 120 mA at 10 impulse/sec W 11' H 21-
L 4" PRICE 16.5.0. P. & P. FREE

4 DIGIT NON-RESETTABLE COUNTER
Totallaing 10 Impulses
per second. Length
3jin llin
24V d.c., 300 ohm. Price
5 for 26/-. P. & P. 5/-.

6 DIGIT ELECTRICAL IMPULSE
COUNTER '

New Type EN 101 34V Resettable 16.0.0
New P.O. Type 5 digit 330 Ohms 13.10.0
110V D.C. 4400 Ohms coil 12.19.6
Packing and postage free

VEEDER ROOT 6 DIGIT COUNTER
Suitable for counting all kinds of pro-
duction runs, business machine operation.
Mechanically driven. Reset type KA 1337,
manual knob. Ex-equipt. but new con-
dition. Special price lt6/- plus 5/- P. & P.

3 DIGIT RESETTABLE COUNTER
Totalising 48V d.c. at 48mA ; 10 impulses/
sec. Length 4in lin MI. Price
13.15.0. P. & P. 51-.

6 DIGIT RESETTABLE COUNTER
Totalising 240V 50Hz. Viewing window
tin lin. Ex.equIpment. Price 1616/-.
P. & P. 5/-.

6 DIGIT TOTALISI NG NON-RESETTABLE
COUNTER
Mechanical operation. Chromium finish.
Length 16in lin ,. I in with viewing
window I in : *in. Ex -equipment. Price
9/6. P. & P. 2/6.

BERKELEY DECIMAL COUNTING
UNIT 0-9
Direct tending octal
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 0-9 the
tenth pulse resetting to
zero and simultaneoush
generating an o/p signal.
Circuits can be C011 -
fleeted in cascade. Power supply 6 3 d c.
Cut on/Cut off 15V Price 70/- p. & p. fr e.

MINIATURE DIGITAL DISPLAY
Operates on a rear
pilot lamp.6ection 3V.

ter eke 6' high. 0-9
pilot Charac-

digits with degree
symbol, i.e. 141.
Dimensions 1' wide,
36' deep, I*" high.
List price 6 gns. Our
price 49/6. P. & P.
3/-.

1" characters 46/- RAPID HEAT SOURCE ...
4' characters 18.10.0

LAMPS
250V, 15W, ]IBC. Panel lamp.. Ideal
making up displays, etc. Length 2iin
llin ilia. special offer, 10 for Ii. P. & P.
51-.

SLIDER SWITCHES
260V I t Flush mounting Size
L NV 13 for 11.611 p. & p. free.

MINIATURE MOVING COIL
RELAY SI IS
BY Saugamo West n.
suitable for D.C. circuit.
A high sensitivity relay
more sensitive than the
electromagnetic type.
Single Coil Resistance
310 micro amps. 31611.

List price 04.10. Our price 10/, P. & P. 7/-,

NUMICATORS
Fig. size 16tinit.
Cold cathode gas filled in
line 0-9 digital display
tubes. Long life expect-
ancy. Mininium striking
voltage 180V. Side reading
Type XN 7, XN 23 and
EN 3 amber. Price 18,6
each. P. & P. 2/6.

MEMORY CORE STORES

42 52 216 bit
ferrite core store
complete with 84
0010 load diodes.
Ideal for building
computer store
or holding in-
formation in
binary form. Price 66.-. P. a P. 716.
Handbook available On haw to art core
stores. 7/6.

MEMORY PLANES
Ferrite core memory plane. with wired
Ferrite cores. Cavil for building your
own computer or as an interesting
exhibit In the demonstration of a com-
puter. Mounted on plastic material,
frame 5 8 in. Consisting of matrices
40::23 4 cores each one individually
addressable and divided into 2 halves
with independent sense and inhibit
wire, U/10/0. P. & P.

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER -BRAND NEW
High grade full wave
bridge circuit gives
linear control of
light brightness. Ideal
for controlling room
lighting and a.c./d.c.
commutator motors
fitted to portable
electric hand drills. Fits standard tin
conduit box. 240V, 5014z, 400W. Price
69/6. P. & P. 2/6.

EAC DIGIVISOR Mk. II DIGITAL
READ-OUT DISPLAY
Uses a sensitive moving
coil movement to project
digits 0-9 on to a viewing
screen via an optical lens
system. Image height V.
Lamp 6-3V. Sensitivity
250 micro -amp. Dimen-
sions L. 4,','. W.
H. 1r. Price 13.10.0.
P. & P. 5/-.

SOLENOIDS
High quality solidly constructed solenoids.
Actuated by 42V 45 0 coil. Overall length
3' x 1" square with a r travel of the 1'
dia. shaft. 6/6. P. & P. 3/,
24V. 70 ohm. Armature movement.
Lug type fitting. L. 11' 6. , r.
Price 4/11. P. & P. 9.16.

ELECTRONIC BROKERS LTD.
(Dept. PE), 49-53 PANCRAS RD  LONDON NWI

01-837 7781 TELEX 267307
Open Mon. -Fri. 9-6 p.m.

flout Maud lieu mar. Rod Tubular
Quarts Lamp. Ideally suited as heat
source for Drying Ovens. Egg Hatching.
Incubators, etc. 240V, 1,440V, 20,000
Angstroms. Length 12in fin dia.
Price 16/, P. & P. 5/-.

STOCK CLEARANCE
All items are offered In "As is condition"
Oscilloscope Solartron D.300 .. 110. 0.0

Fursehill 01100 .. sta.10.0
Fursebill 0/110 .. 111.10.0
Ainnee 249 110. 0.0
Airmec 723 . 110. 0.0

L.C.R. Bridge Wayn Kerr B121 111110.0
L.C.R. Bridge B.P.L. VB202 111.10.0
Crystal Calibrator Marconi TF

723A - 216. 0.0
Multimeter AC/IC Sangamo

Weston E722 . 18.10.0
Safety Ohmmeter Evershed and

Vignoles
Bridge Oscillator Airmec 703 .. U. ILO
L.F. Oscillator Dawes O 420 .. 117.10.0
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HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH Hit:HER
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EASY CON-
STRUCTION

really first-class Hi-Fi stereo Amplifier Nil. Uses
14 transistors Including Silicon Transistors In the first
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp
with Baas, Treble and two Volume Controls. Suitsble for
use with Ceramic or Crystal cartridges. Output stage
for any speakers from 5 to 15 ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolts -no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output 14W r.m.s. per channel into
5 ohms. Frequency response + 3dB 12-30,000Hz.
Sensitivity better than SOntV into 111 O. Full power band-
width ± 3dB 12-15,000Hz. Baas boost approx. to -i- 12dB.
Treble cut approx. to -16dB. Negative feedback 18eIB
over main amp. Power requirements 35V at 1-0 amp.
Overall size -12" wide 8' deep - 21' high.
Fully detailed 7 -page construction manual and parts list
free with kit or send 3/6 plus large S.A.E.
PRICES
AMPLIFIER KIT, 110.10.0. P. & P. 3/-.
POWER PACK KIT, 12. 0.0. P. & P. 5/-.
CABINET, U. 0.0. P. a P. 5/-.
(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
120.10.0. Poet Free.
Note: The store amplifier is suitable for feeding two
mono sources into impute (e.g. mike, radio, twin record
decks, etc.) and will then provide mixing and fading
facilities for medium powered If i- Fi Discotheque sae, etc.

FANTASTIC 'POLY PLANAR' WAFER -TYPE. WIDE
RANGE ELECTRO-DYNAMIC SPEAKER
Elise only 111' 14 lV 1,, " deep. Weight only 19 oss.
Can replace cone speakers in any application and is
particularly useful for those with limited space. Extremely
rugged and shockproof. Operating temperature -20°F
to +175°F. Power handling 10 watts rats (90 watts
peak). Impedance 8 ohm only. Response 40 Hz -20 KHz.
Can be mounted on ceilings, walls, doors, under tables,
etc. and used with or without bailie. Send S.A.E. for full
details. Only 16.15.0 each. P. & P. 5/-.

MAGNA VOX DESK TYPE MOVING COIL MICROPHONE.
Medium Impedance. Brand New -Special Price 4E,
P. & P. 2/..
SINGLE HEADPHONE. With aluminium headband.
Approx. 200 ohm. 6/-. P. & P. 1/6.
CRYSTAL MIXES. High imp. for desk or hand use
High sensitivity, 15/S. P. & P. 1/6.
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 11/-. P. & P. 1/6.
HIGH IMPEDANCE DYNAMIC STICK MIXES. High
sensitivity. 89/6. P. A P. 216.

SPECIAL 01$7121 PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow motion. Suitable for nominal 470 kc/s
I.E. Size approx. 2  1 II in. Only 8/6. P. & P. 2)6.

HONEYWELL MICROS WITCHES SIP. 6/0. Push-button
action. Rating 250v. AC at 15 amps. Size approx.
15' x i ' I. Al- each. P. & P. 1/. (6 or more post free).

TELESCOPIC AERIALS WITH SWIVEL IOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 6' to approx. 221". Maximum
diameter 5'. each. P. & P. 1!..

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 19 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V. at 2 amps
full wave. Size 31nL 31InW x 3InD. Price 36/-.
P. & P. 6/-.
MAINS TRANSFORMER. For transistor power supplies
PH. 200/240V. Sec. 9-0-9 at 500mA. 14/-. P.  P. 2/6.
Fri. 200/240 V. Sec. 12-0-12 at I amp. 17/2. P. & P. 2/6.
PH. 200/240V. Sec. 10-0-10 at 2 amp. 27/5. P. & P. 9/6.
Tapped Primary 200-220-240V. Sec. 21.5V at 500mA.
12/8. P. & P.2/6.
BATTERY CHARGER TRANSFORMERS. 200/240V.
input. Nominal output for 6 or 12V. batteries 3 amps.
Size approx. 3 y 2; 2iin. Brand New. Price Si)-.
P. & P. 5/..

HIGH GRADE COPPER LAMINATE BOARDS
8 6 . *in. FIVE for 10/-. P. & P. 21 -

SPECIAL OFFER!!
HI -F1 LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 1651n high

lOfln wide Y. din deep. Fitted with
Ceramic Magnet 13in x flin bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price 18.8.0 Carr. 101-,
Also available in 8 ohm with EMI 13in x 8in bass
speaker with parasitic tweeter, 19.10.0. Carr. 10/-.

LOUDSPEAKER BARGAINS
31n 4 ohm 10/-. P. & P. 1/6. Sin 3 ohm 101- P. 5 P.
7 x 4in 3 ohm 11 /-, P & P.4/-. 10 0 gin 3 or 15 ohm 95/..
P. & P. IV, E.M.I. 8 x Ifin 3 ohm with high flux magnet
SE-, P. & P. 4/-. E.M.I. 135 x Sin 3 ohm with high
flux ceramic magnet 42/-. (15 ohm 45/0, T. a T. 6/-.
E.M.I. 19 x Bin, 3 or 15 ohm with two inbuilt tweeters
and crossover network 4 gas, P. & P. 6/-.
BRAND NEW. 12in 12.1. H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Aldus ceramic ferrobar magnet assembly 15.10.0,
P. & P. 7/6. Guitar models: 26w 00.10.0. 35w 18.10.0.

E.M.I. Silo HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 15 ohm 18/8 each.
P. & P. 2/6.

Ulla "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, 87/8, P. & P. 6/-.
U OHM SPEAKERS. 31n 14/-, P. & P. 2/6.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexIfoarn ear-
muffs. Wired and fitted with standard stereo tin Jack
ping. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. PRICE 59/-. P. & P. 3/-.

GENERAL PURPOSE HIGH STAWLITY TRAN-
SISTOR PRNAMPLETIER. For P. Tape, Mike,
Guitar, etc' and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHs.
Gain 26dB. Solid encapsulation else It x 11 x Lin.
Brand new - complete with instructions. Price
17/6. P. & P. 2/6.

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 MX II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Baas, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. 3 d. x 6 h. Ready built and tested.
PRICE 75/-. P. & P. 6/-. ALSO AVAILABLE mounted
on board with output transformer and speaker ready to
fit Into cabinet below. PRICE S7/0. P. & P. 7/6.
DI LUXE QUALITY PORTABLE R/P CABINET ME II

Uncut motor board size 141 x 12in., clearance 21n. below,
It W. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP25) Size 18 x 15 8in. PRICE 70/6. P. & P. 9/6.

10/14 WATT HI -F1 AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transforms to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line -op 2 EMS., ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 2/6 (Free with
parts). All parts sold separately. ONLY 57.19.8. P. & P.816.
Also available ready built and tested complete with std.
input sockets. 59.19.6. P. & P. 8/6.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 15/-: V15/10p, 10/-; 0071 0076 11/-;
AFII7 3/6; 211339 (NPN) 11/..
Set of It ullard 6 transistors OCAS, -0045. AC128D,
matched pair AC12.8 Vit.; ORP12 Cadmium Sulphide
Cell 10/0. All post free.

VERY POWERFUL COMPACT MOTOR
For 12v. D.C. operation. ON load consumption approx.
10OrnA. Totally enclosed. Quiet in operation with high
starting torque. Overall size approx. 11% x dia.
Free shaft -1," dia. x Ideal for Model Makers, etc.
ONLY 7/6 each P. & P. 1/-.
3 or more post free (A few 6v. versions also available).

DE LUXE STEREO AMPLIFIER
amiss

200-240 volts.
Using heavy
duty fullyisolated
mains trans-
former with
full wave
rectification

giving ade
quate smoothing

with negligible hum.
Valve line up: -2

ECL86 Triode Pentodes.
1 EZ80 as full wave rectifier. Two dual potentiometers
are p ovided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate ''balance" control fitted
at the rear of the chassis. Input sensitivity is approxi
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono). Into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size Illn. w x 41n. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price 18.18.8. P. & P. 8/-.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/A21 9 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 441E4 Carr. 6/6.
With stereo cartridge 17.19.8. Carr. 6/6.
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. 15.16.0 complete. P. & P. 8/6.
LATEST GARRARD MODELS. All types available 1026.
2025, 8P25, 8000, ATM, etc. S.A.E. for Latest Prices!
PLINTH UNITS cut out for. Garrard Models 1025. 2021,
2000, 3000, 3500, etc. With rigid transparent plastic
cover. Special design enables above models to be used
with cover In position. Also suitable for housing AT60
and SP25. OUR PRICE 15.15.0 complete. P. & P. 8/G.

LATEST ACOS GP91/1SC Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
80/-. P. & P. 1/6.
ACOS HI -G Single sided mono cartridge for LP & EP.
ONLY 10/-. Post Free..
SONOTONE SPARC COMPATIBLE maw CARTRIDGE
T/O stylus. Diamond Stereo LP and Sapphire 78. ONLY
12.10.0. P. & P. 2/...
Also available fitted with twin Diamond T/0 stylus for
Stereo LP. ONLY 53. P. & P. 2/...
LATEST RONETTE T/O 814140 Compatible Cartridge for
EP/LP/Stereo/78. 32/6. P. & P. 2/-.
LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
30/, P. & P. 2/-.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER HIT
Type TA1
Peak out-
put in excess
of 15 watts.
All stan-
dard British
components.
Built on
printed circuit panel size 6 x
Generous size Driver and Output Transformers. Output
transformer tapped for 3 ohm and 15 ohm speakers.
Transistors (GI ET114 or 81 Milliard AC 128D and matched
pair of AC128 o/p). 9 volt operation. Everything supplied,
wire, battery clips, solder, etc. Comprehensive easy to
follow instructions and circuit diagram 2/11 (Free with
Kit). All parts Bold separately. SPECIAL PRICE 49/8.
P. & P. 3/-. Also ready built and tested, 55/-. P. & P. 3/-

3 -VALVE AUDIO
AMPLIFIER HA34 ME II

Designed for HI -Fl reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 711n w. x 4ln. d. x
Stip. b. Incorporates ECC83,
EIA4, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with Improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 45 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.
wired and tested for only 14.15.0. P. & P. 6/,

HU "FOUR. AMPLIFIER HIT. Similar in appearance to
HA94 above but employs entirely different and advanced
circuitry. Complete set of parts. etc. 79/6. P. & P. 6/-.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
Isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis size only 71n. wider 31n. deep x
fin. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.
OUR ROCK
BARGAIN PRICE

BOTTOM Kg P. & P.

Open 11-5.31 Monday
to Saturday
Early closing Wad. 1 p.m.
A few minutes front South Wimbledon
Tubs Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(P/ease write clearly)
PLEASE NOTE; P. P. CHARGES
QUOTED APPLY TO U.K. ONLY.

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 TC1 setting.

0
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L

K

J

H

F

E

C

a

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.

TRI3 Jl L TR15 TRI6
R34 R32

C26
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fig. 12. Component layout and underboard wiring for decoder panel

DECODER CIRCUIT PANEL
The decoder panel layout appears inFig. 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. 13.

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, VR5, 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 the screen

partition as the size of components used for T2, C5, C6,
and C9 may vary.
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yellow
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C24
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Orange

Laminated plastics Escutcheon
bonded to Front Panel

(2, SK3

Screened
microphone
cable

(gb

SKI

SK2

Two Side Panels
eX3"

Fig. 13. Internal arrangement of plate mounted components and panel boards on chassis

2 A Holes 3/8 dia

I B Hole 746" dia

I C Hole 11/i dia

1 D Hole 23/4dia

Fig. 14. Drilling details for front control panel

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 2p.F capacitor can be mounted
in the C5 position on the partition, and can be padded
later by wiring another capacitor in parallel, as depicted
in Fig. 13.

Mount the front panel, partition, transmitter circuit
panel, and right-hand box side with sockets on the
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.
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=BETTER tUALITV SERVICE, PRICES & LARGEST STOCKS

AC107 7/7 BA III
AC I26 5/- BA114
ACI 27 4/- BAXI3
ACI27Z 9/6 BC! 13
ACI28 4/- 0C115
AC176 5/- °CI 113
AC187 6/-
AC188 6/- BC 126

4/4 BCI43
BC145

4/- BC147
s7i; BCI48

BCI49
*,; BC 169C

BC I71
3311 BC 1132L

7/6 BC 83L
BCI84L111-BC212L

11/6 am°

ACYI7
ACYI8
ACYI9
ACY20
ACY21
ACY22
ACY27
ACY28
ACY29
AD140
ADI49
ADI61 7/6 BCY 12AD162 7/6 Bcy30
ADTI40 12/6 BCY31
ADZ I I 32/- BCY32
AD212 39/- BCY33
AFIO2 12/6 BCY34
AF106 7/6 BCY38
AF 114 5/- BCY39
AF 115 5/- BCY70

5/- BCY7l
AFI 17 5/- BCY72
AFIIB 8/10 BCZI I
AF121 6/- BD121
AF124 5/- BD123
AF125 4/2 BDI24
AF126 3/6 BDY20
AF127 3/6 BF163
AF139 I5/- BF167
AF178 9/6 BF173
AF179 11/6 BF178
AFI80 12/6 BF179
AFI86W 8/- BFI80
AFI86G BFI81

7/6 BF184
6/_ BF I85
4/5 BF194
6/_ BF 196
415 BF200
6/_ BFX 13
7,A BFX29

30/- BFX44
BFX84

12/6 BFX85
15/- BFX88
9/- BFY50

AFZ11
ASY26
ASY27
ASY28
ASY29
ASZ21
AUY10
82M
B3M
BA102

6/- BFY51
3'- BFY52
1/6 BFY53
5/- BFY90
6/6 BSXI9
7/6 BSX20

11/- BSX2I

3,9 NKT127 10/6 NKT263 4/8 NKT12429
416 NKTI28 10/- NKT264 4/3 10/6
3/2 NKT129 8/6 NKT265 5/6 NKT13329 /

1316 NKTI35 6/1 NKT270 6/- 3/11
3/3 NKTI37
3/3 N KT I 41

6/1
10/6

NKT271 2/10
NKT272 1/10

NKT13429/11
3

7/6 NKTI42 10/- NKT273 3/8 NKT16229
I I /- BSX76 4/- NKT143
15/- BSY27 4/- N KT I 44
I5/- BSY29 5/- NKT151
2/9 BSY95 3/2 NKTI53
3/3 BSY95A 2/11 NKT154
3/- BYZI4 33/3 NKTI61
3/9 BYZ15 33/3 NKTI62
2/- CI II I8/- NKTI63
2/3 CI I IE 12/- NKTI64

1/10 C426 8/3 NKTI65
3/- CRI-051C 8/- NKT201
3/4 CRI-401C10/- NKT202

10/- D13T1 10/- NKT204
I2/- GETI6 12/6 NKT205
5/- GET102 15/- NKT206
S/6 GET103 51- NKT208

10/- GETI I I 5/- NKT210
4/- GET113 4/- NKT211
5/- M1480 20/6 NKT212
6/- MI481 27/- NKT213
9/6 MJ490 21/6 NKT2I4

3/10 111491 29/6 NKT215
7/8 MPF102 8/6 NKT2I6
3/2 MPF103 7/6 NKT217
7/6 MPF104 7/6 NKT218

22/- MPF I05 8/- NKT2 I 9
22/- NKTI I 7/6 NKT22I
20/8 NKTI2 5/5 NKT222
20/8 NKT32 6/- NKT223
9/- NKT42 6/- NKT224
5/- NKT43 6/- NKT225
6/- NKT72 3/9 NKT226

10/6 NKT73 3/7 NKT227
12/6 N KT I 01 6/- N KT228
7/6 NKTIO2 6/- NKT229
7/6 NKTIO3 6/- NKT23I
5/- NKTIO4 6/- NKT232
5/- N KTIO5 6/- N KT237
3/6 N KT I 06 6/- N KT238
3/- NKTIO7 6/- NKT239
7/- NKTIO8 6/- NKT240
5/- NKTIO9 6/- NKT24 I
6/2 NKTI21 10/6 NKT242
8/- NKTI22 10/- NKT243
5/2 NKTI23 9/6 NKT244
6/9 NKTI24 6/5 NKT245
5/3 NKT125 4/6 NKT261
4/6 NKTI26 4/- NKT262

9/6 NKT274 2/10
8/- NKT275 3/4
6/- NKT276 3/6
6/-- NKT279A 2/6
6/- NKT281 5/-
6/- NKT301 18/-
6/- NKT302 12/5

0C205 9/- 40316 9/3 2N709 8/6 2N3707 2/10 3N142 10/9
0C206 15/- 40317 7/3 2N711 7/6 2N3708 1/10 3N143 13/3
0C207 15/- 40319 10/9 2N71 IA 716 2N3709 2/- 3N152 17/3
OCP71 19/6 40320 7/3 2N743 4/6 2N3710 2/3 AA 1 19 2/-
ORP12 I0/- 40323 6/6 2N744 6/- 2N3711 1/6 AAYI I 2/
ORP60 8/- 40324 9/3 2N9I I 10/- 2N3819 7/- AAY30 1/7
ORP6 I 8/- 40326 7/3 2N914 3/11 2N3820 18/9 AAZI2 6/-

11/5 ORP63 9/- 40329 4/9 1N918 8/5 2N3826 6/- AAZ13 3/2
NKT20329 p346A 3/9 40344 5/3 2N929 5/3 2N3866 15/- BAI 10 6/-

6/8 RAS508AF 40347 7/6 2N930 6/- 2N4037 I5/- BA!! I 6/-
NKT20339 15/- 40348 10/3 2N1131 6/- 2N4058 3/4 BA 112 18/-

6/4 s 1 m 19/- 40360 8/6 2N 1132 6/- 2N4059 5/- 13,6115 1/6
NKT35219

ST2S4M

33/6 40361 9/6 2NI302 3/7 2N4060 5/- 8A130 3/-
9/- 40362 11/6 2NI303 4/6 2N4061 4t- BAY31 2/6

6/- NKT303 17/6 OCI9
6/8 NKT304 9/10 0C20
6/- NKT351 I0/- 0C22
6/- NKT352 17/6 0C23
6/- NKT361 20/- 0C24
6/- NKT362 20/- 0C25
6/- NKT401 14/6 0C26
6/- NKT402 I5/- 0C28
6/- NKT403 14/9 0C29
4/2 NKT404 11/- 0C35
3/9 NKT405 11/- 0C36
3/9 NKT406 9/11 0C41
4/7 NKT42028/11 0C42
3/5 NKT451 9/11 0C43
3/7 NKT452 9/6 0C44
7/6 NKT453 6/6 0C45
9/- NKT603F 4/8 0070
6/- NKT6I3F 5/2 0071
4/7 NKT654F 4/2 0072
7/- NKT675 6/8 0074
6/- NKT676 5/- 0075
5/- NKT677F 0076
3/7 . 3/10 0077
3/6 NKT703 8/- 0081

II/- NKT713 3/10 008113
9/6 NKT717 5/10 00812
6/6 NKT734 4/11 0082

3/11 NKT736 6/2 0082D
6/- NKT773 3/7 0083
6/- NKT774 6/- 0084
5/9 NKT0013 6/6 OC I 23
4/- NKTI0419 0C139
4/- 3/10 0C140

3/10 NKTI0519 OC141
3/9 4/5 OC170

1/11 NKT10339 0C171
I2/- 4/7 0C200
3/I NKT10439 0C201
3/- 5/5 0C202
4/3 NKT12329 0C203
4/3 8/5 0C204

..3/,; 11407 9/8 40370 6/- 2N1304 4/11 2N4062 4/6 BAY38 3/-

.,. TIC45 8/- 40406 11/3 2N1305 4/11 2N4284 3/- B7100 4/-
8/- TIS34 17/6 40408 10/3 2N1306

.

4/-
10/-A, TIS44 1/9 40432 27/6 2N1307 66//i

4.0467 16/6 2NI309 6/32N4290 3/-

22NN44228887 33//_-

BYXIOBY127

...I- TIP3IA 12/4 40462 11/3 2N1308 6/- 2N4289 3/- BYX36/15076//: TIP32A 14/102/611/6 2NI613 4/6 2N4291 3/- BYX36/300V205 20/- .°I1/_ 40601 Ili- 2N1711 5/ 2N4292 3/-
211°IS/- V405A 9/3 40602 11/- 2N2I47 16/3 2N4871 6/9 BYX36/60016/- ZTX I07 2/7 BOOT 1 0 10/- 2N2148 12/6 25001 10/_ 3/9

12/6 ZTX108 2/2 N34A 4/- 2N2I60 12/6 25002 12/6 BYY21 25/6,- ZTX109 217 N60 4/-
4/6 ZTX300 2/7 N64 4/- 2N2369A 3/112N2369 3/4 25003 12/6 BYY25YY2 23611/93

4/6 ZTX301 2/8 N82A 9/6 2N2613 7/6 25004 15/-
2

BYY142 3/9
3/_ ZTX302 3/8 N87A 4/6 2N26I4 4/- 21265 :LI_ BYZIO 8/3/- ZTX303 3/8 N19 1 . 5/- 2N2646 10/- BYZI2 6/-
2/6 ZTX304 5/5 N9I4 3/6 2N2904 8/10 2251:87 175//6- BYZ13 5/-
3/- ZTX3I0 1/7 N37I3 30/- 2N2904A 9/9 25019 19/6 CG6E 4/
4/6 ZTX311 2/- N37I7 30/- 2N2905 12/11 CG63 1/-8/- ZTX312 2/1 N4148 1/6 2N2905A15/1 25020 20/- EA403 3/6
45//-6 2ZTTxX331 11 2/23 s4' Er401 5/

116 2N2906 8/10 88383 3/65100425104 12/6
3/2 2N2906A 8/6

25302 7/6 EC4O2 4/83/- ZTX320 6/I 5107 6/6 10/10
4/6 ZTX321 5/11 5410 5/I 2N2923 4/- 25303 I0/- r.,,44'
4/- ZTX330 3/7 5410R 3/1 2N2924 4/- 25304 11/6 GJ6M- 4'1'

Ill- ZTX331 4/6 2G302 3/9 2N2925 3/6 25306.,0 1.5/,- OAS 3/8
5/- ZTX341 3/7 2G339A 5/- 2N3053 51- '''' 7,- OA 10 5/-

27X34243//2
2N3055 I5/- 2S 8/-- 0A70 1/8
2N3054 12/6 25321 6/- 0A47 1/8

5/- ZTX501 3/3 2G374 5/- 2N3391A 6/- 25323 10/- OA73 1/8
7/- ZTX502 3/11 20381 5/- 2N3393 5/_ 25701 11/6 0A79 1/8
5/- ZTX503 3/4 2NI74 16/- 2N3394 4/9 25702 11/4 OABI lie

12/6 ZTX510 3/4 22N358153AA/ 15/_
7/- ZTX504 7/11N

22NN3344823 35%66 2255770131
2812//66 0A85 1/8

0A90 I/8
5/- 40250 10/9 2N404 4/6 2N3404 7/6 25712 34/6 OA91 1/8
6/- 40309 6/6 2N696 3/6 2N3525 11/9 25720 7-5/- OA95 1/8
7/6 40310 9/- 2N697 3/6 2N3702 2/6 25732 8/6 0A200 2/-
9/6 40311 6/9 2N698 6/- 2N3703 2/5 25733 5/11 OA202 2/-

12/6 4031 2 9/6 2N706 2/4 2N3704 3/2 3N128 13/9 0A211 8/ -
7/6 40314 7/3 2N706A 2/6 2N3705 2/0 3N140 13/3 SD19 7d.
8/- 40315 7/3 2N708 3/3 2N3706 2/3 3N141 14/6 TD716 Ill-

BC107/8/9 2/9
NPN Planar transistors

13C107 d9
25 + 2,.5 100 1/2

BC108 2,3 I 00 2 /-

2N487I 6/9
Motorola unijunction
25 + 5/9 100 4/9

2N3055 15/-
115 watt silicon power

transistor
25 + 13- 100 + III-

2N38I9 7/ -
Texas FET

25 f- 6/- 100 + S/3

2N2926 2i-
NPN Planar transistors

25 1/8 100.1 1.6

0A91 SPECIAL OFFER
Mallard Diode

25 ' 9d. 100-, 7d.

TOSHIBA

20 WATT IC
AMPLIFIER L4.9.6
NOW EX -STOCK
DATA 1/ -

SPECIAL
HEATSINK 9-

BFI95 216
Mullard
Lock -fit

25 -1- 2 100

CHEAP
LOGIC ! !

(Fairchild -USA)
1-11 12.24 25.99 100+
uL 900 Buffer
8/- 7/- 6/6 5/6
uL914Dual2inputGate
8/- 7/- 6/6 5/6
uL 923 J -K Flip Flop
10/6 I0/- 9/6 9/ -
Data and circuits
article, 5 -page, at 2/6.
Article "30 Suggested
Circuits for Micro -
logic", at 3'-.
TOS to D1L conversion
spreaders adaptors at
1/6 each.

SILICON RECTIFIERS
I Amp Miniature Moulded Junc-
tion Rectifiers.

1-24 25 +100 +500+
N4001 50 1/6 1/4 1/2 1/-
N4002 100 1/6 1/4 1/2 1/-
N4003 200 2/- 1/9 1/6 1/3
N4004 400 2/- 1/9 1/6 1/3
N4005 600 2/6 2/- 1/9 1/6
N4006 800 3/- 2/10 2/6 2/3
N4007 1000 4/- 3/3 2/9 2/6

In the event of any 1N4000 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-
cation.

ZENER DIODES
400mW 10",, GLASS CASE.
TEXAS Mfr.
52036 3.6 volt 5208282 volt
52039 3.9 volt 52100 10 volt
52043 4.3 volt 52110 11 volt
52047 4.7 volt 52120 12 volt
S2056 5.6 volt 52160 16 volt
52062 6.2 volt 52180 18 volt
52068 6.8 volt 52270 27 volt
52075 7.5 volt 52300 30 volt

PRICES: 1-24 3/6 25-99 2/9
100+ 2/3

CA3005 23/6
CA3011 14/9
CA3012 17/9
CA3013 21/-
CA3014 24/9
CA3018 16/9

ULTRASONIC TRANSDUCERS
Operate at 40kc.s. Can be used for remote control systems

without cables
or electron,
links. Type 1404
trans-ducers can
transmit and

711111 .With each
pair our complete
transmitteor and
receivPRICEer circuit.

LS.111.0 Pair
(Sold only in pairs)

INTEGRATED CIRCUITS
Some R.C.A. Linear Types

CA3020 25/3 CA3028B 21/- CA3043 17/6
CA3021 31/3 CA3035 24/6 CA3044 24/-
CA3022 26/- CA3036 14/6 CA3045 24/6
CA3023 25/3 CA3039 16/9 CA3046 15/2
CA3026 20/- CA3041 21/9 CA3048 40/9
CA3028A 14/9 CA3042 21/9 CA3051 26/9

Application Notes for each individual 2/6d. per copy.
PA234
PA237
PA246
PA424
51_403A
SL702C
TAA263
TAA293
TAA3I0
TAA320
TAD100
3N84

GE IC I Watt Amplifier
GE IC 2 Watt Amplifier
GE IC 5 Watt Amplifier
GE IC Zero Voltage Switch
Plessey 3 Watt Amplifier
Plessey Linear ..
Mallard Linear ..
Mallard General Purpose Amplifier
Record Playback Amplifier ..
MOS LF Amplifier ..
Mallard IC Receiver ..
GE Silicon Controlled Switch.. ..

17/6
376
51/6
49/6
42/6
19/6
15/-
10/-
30/-
13/-
39/6
26/ -

Data Sheets 1/- (51-403A 2/6. IClO 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 where applicable. Data sheets will be
supplied on request 1/- per copy. Price breaks apply at 25+ & 100+. Please contact Sales Dept. for
Price 8 Availability. Terms of Business: Retail Mail orders-cash with order only please. Trade:
Nett Monthly Account on receipt of satisfactory 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 1/- per order inland,
4 Europe, 12/- Commonwealth.

Address your Order to:

L.S.T. ELECTRONIC COMPONENTS LTD.

7 COPTFOLD ROAD
BRENTWOOD, ESSEX
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TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs-they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for 

 C. & G. Telecommunication Techns'. Certs.
C. & G. Electronic Servicing

 R.T.E.B. Radio,T.V. Servicing Certificate
 Radio Amateurs' Examination

Radio Operators' Certs.
 General Certificate of Education, etc.

Now available, Colour T.V. Servicing
Examination Students coached until successful

NEW SELF -BUILD RADIO COURSES
Learn as you build. You can learn both the theory and
practice of valve and. transistor circuits, and servicing
work while building your own 5 -valve receiver, transistor
portable, and high-grade test instruments, all under expert
tuition. Transistor Portable available as separate course.

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

EST. 1891

INTERNATIONAL

CORRESPONDENCE SCHOOLS I

Dept. 151, Intertext House, Stewarts Rd., London, S.W.8

Please send me the ICS prospectus-free and without
obligation.
(state Subject or Exam.)

NAME ..
(Block Cap(cals Please)
ADDRESS

AGE

2/71

INTERNATIONAL CORRESPONDENCE SCHOOLS

HST
VALVE MAIL ORDER CO.

BLACKWOOD HALL,
WELLFIELD RD., S.W.16

SPECIAL EXPRESS MAIL ORDER SERVICE
All orders post free!

17021 3/6 AC127 5/-BFI 73 6/- (12431 7/6 0C43 8/-
1N23 4/0 ACI28 5/-BF161 7/6 (1.15M 5/- 0C44 3/6
1N85 17/6 ACI87 6/-BF184 5/- (1.1751 7/6 0C44M 3/6
170253 10/0 AC188 6/-13F185 H01005 10/- 0C45 3/-
1N256 10/0 ACYI7 6/-13F194 3/6 K8100A 4/- 0C43M 3/6
114645 5/0 ACY18 5/-13E195 3/- MAT100 5/- 0C46 5/6
IN725A 4/- ACY19 5/-11F196 5/6 MAT101 6/-0057 12/-
1N914 1/8 ACY20 4/6 BF197 5/6 MAT120 5/-0058 12/-
IN4007 4/6 ACY21 4/6 BF(361 5/6 MAT121 6!-01239 13/-
18021 4/- ACY22 3/6 111,898 5/6 MJE520 17/6 0066 10/-

18113 3/- ACY27 5/- BFX12 5/6 MJE2955 35/-0070 2/6

18130 2/6 ACY28 3/6 BFX13 4/6 MJE3055 18/6 0071 3/-

18131 2/6 ACY39 11/- BFX 29 6/- NKT128 6/- 0072 5/-

18202 4/6 ACY40 3/- BFX30 8/8 NKT129 6/- 0073 8/-

20240 39/6 ACY41 5/- BFX35 19/6 NKT211 5/- 0074 6/-

20301 3/6 ACY44 7/6 BFX63 10/- NKT213 5/- 0075 5/-

2G302 4/6 AD140 10/- BFX84 6/- NKT214 3/- 0076 5/-

20306 6/- AD149 10/- BFX85 sj_ NKT218 7/6 0077 8/-

20371 4/6 AD161 BFX88 6/8 NKT217 8- 0078 4/-
20381 5/- A D162 7/8 BFX87 6/6 NKT218 22//8 00780 2/6

20414 8/- AF106 6/- BFX88 5j_ NKT219 6/8 0079 4/6

20417 4/6 AF114 6/8 BFY10 20/- NKT222 4/- 0081
214214 8/8 AF115 8- BFY11 23/- NKT224 4/6 008113 4/-
2N247 5/0 AF118 6//6 BFY17 5/- NKT251 4/9 0081M 4/-
214250 10/- AF117 5/- BFY18 5/- 5/- 0031DM 3/8
2N404 4/6 AF118 12/8 BFY19 5/- NKT272 5/- 0081Z 11/-
214697 3/6 AF119 4/- BFY24 9/- NKT273 4/- 01282 5/-
'2N698 8/8 AF124 5/- BFY44 20/- NKT274 4/- 0082D 3/-
2N706 2/- AF125 4/- BFY50 4/6 NKT275 5/- 0083 5/-
2N706A 2/8 AF126 3/8 BFY51 4/- NKT277 4/- 0084 5/-
2N708 3/- AF127 3/6 BFY52 4/8 NKT278 5/- 0C114 7/6
214709 12/8 AF139 6/- BFY53 3/6 NKT301 6/- 0C122 10/-
2N711 7/6 AF178 9/6 BFY64 8/6 NKT304 7/- 0C123 10/-
214987 10/6 AF179 9/6 BFY90 13/8 NKT403 15/- 0C139 5/-
2N1090 6/- AF180 10/6 B8X27 10/- NKT404 12/6 0C140 7/6

2141091 6/6 AF181 8/8 1382(60 18/6 NKT678 6/- 0C141 12/6
2N1131 6/- AF186 81- BEIX76 3/ NKT713 51- 0C189 4/-
2141132 8/- AFY19 22/6 1361(26 3/6 NKT773 5/ 0C170 5/-
2141302 4/- AFZI1 12/6 B8Y27 41- NKT777 7/6 0C171 8/-
2N1303 4/6 AFZI2 15/- B8Y51 10/ - 078B 7/6 00200 7/6
IN1304 5/- A8Y28 6/- BSY95A 0A5 3/- 0C201 9/8
2N1305 51- A8Y27 8/6 B8Y93 3/ - 0A6 2/8 0C202 12/6
2141308 5/- A8Y28 5/- 13T102/ 0A47 2/- 0C203 7/6
2141307 5/- A8Y29 6/- 500R 15/- 0A70 2/- 0C204 8/-
2141308 6/- ASY36 5/- BTY42 18/8 0A71 2/- 0C205 12/6
2N1309 5/- ASY50 3/6 BTY79/ 0A73 2/-OC206 15/-
2N1420 18/6 ASY51 8/- 100R 15/- 0A74 2/- 0C207 15/-
2N1507 5/6 A8Y53 4/- BTY79/ 0A79 2/- 0C460 4/-
2141526
2141909

7/6

45/-
A8Y55
A8Y82

4/-
5/-

400R
BY100

35/-
3/8

0A81
0A85

2/-
2/8

0C470
OCP71

6/-
19/6

2142147 15/- A8Y86 8/6 BY128 3/- 0A86 3/- ORP12 10/-
2N2148 12/- A8Z21 8/6 BY127 9/- 0A90 5/- ORP60 8/-
2142160 12/6 A8Z23 I5/- BY182 15/- 0A91 1/6 ORP61 8/6
2N2218 6/- AUY10 19/6 BY213 /- 0A95 1/8 819T 6/-

2702219
2N2287

6/6
20/6

AUI01
BC107

32//0-
6

BYZ1O
BYZII

8/-
7/-

0A200
0A202

1/6
2/-

SAC4f)
fiFT308

5/-
7/8

2142297
2N2369A

6/-
4/-

BC108
BC109

2/8
2/8

BYZ12
BYZ13

6/-
5/-

0A210
0A211

5/-
7/6

8T722
8T7231

7/6
12/6

2N2613 5/6 BC113 5/- BYZ15 20/- OAZ200 11/- 8X68 4/-

2 N2646
2N2712
2N2784
2N2846
2N2848
2N2904
2N2904A
2142906

10/6
5/-

10/-
45/-

8/6
6/-
6/6
6/-

BC115
BC116
BC118A
BC118
8C121
BC122
BC125
BCI26

6/6
8/-
9/-
7/6
4/-
4-

13//8
13/-

BYZ16 12/6
BYZ88C3V3

3/8
C111 I3/ -
C R81/05 5/-
CR81/40 9/6
C84B 50/-
C81013 62/6

OAZ201
OAZ202
OAZ203
OAZ204
0AZ205
0AZ206
0AZ207
0A2208

10/-
8/6
8/6
8/6
8/8
8/8
9/6
6/6

8X631
8X635
SX840
SX641
8X642
8X644
8X645
V15/30P

4/-
6/-
5/-

5/-

7/6
9/6

15/-
10/-

2N2907 7/6 BC140 11/- DD000 3/- OAZ209 8/6 V30/201P 7/8
2N2924 4/6 BC147 3/6 D D003 3/ - OAZ210 6/8 V60/201 7/6
2 N2925 3/6 BC148 2/6 DOOM 3/8 OAZ211 6/8 V60/201P 7/6
22926 2/6 BC149 4/- DD007 8/- OAZ222 8/- XAI01 2/-
2143054 10/- BC157 4/- DD008 7/8 OAZ223 9/- XA102 3/6
2N3055 15/- BC158 4/- GD3 6/6 0AZ224 7/8 XA151 3/-

2N3702 2/6 BC180 12/6 0D4 1/- 0AZ241 4/6 XA152 3/-
2143705
2N3706
253707
2N3709
2N3710

3/-
4/6
3/-
2/6
2/6-

BC189
BCY31
BCY32
BCY38
BCY34

2/8
6/-

10/-

4/-
5/-

005
GD8
0012
GET102
GET103

6/6
2/-
1/-
6/-
4/6

0AZ242
0AZ244
OAZ246
OAZ290
0C16

4/6 XA161
4/6 XA162
4/6 X B101
7/6 X B102
8/6 X13103

5/-
5/-
0/8

2/-
5/-

214371I 2/8 BCY38 6/- GET113 4/- 0C16T 7/6 X8113 2-
253819
2143820
2N3823
2145027
2705088

17/6 BCY39
BCY4015/-

10/6 BCY42
6/6 BYC70

9/6
8/6
3/-
4/-

GET114
GET115
GET116
GET120

3/-
9/-

10/-
5/-

0C19
0C20
0C22
0C23

7/6 XB121
19/6 Z R24

9/6 74170
10/- Z8271

8//6

12/6

2/-
3/6

28005 15/- BCY71 6/- GET872 6/- 0C24 10/- 7.1,21 5/-
28301
28304

8/6
12/8

BCZIO
BCZ11

6/-
7/6

GET875
GET880

5/-
7/6

0C25
01226

7/6
6)-

ZT43
ZT X107

5/-
3/-

29501 7/6 BD121 13/- GET881 5/- 0C28 12/6 ZTX108 3/-
28703 12/6 BD123 16/6 GET882 5/- 0C29 12/6 ZT K 300 2/6
AA129 4/- BL)124 12/6 GET885 4/- 01230 8/- ZTX304 5/6
AAZ12 6/- BDY 11 32/6 GEX44 1/6 0C33 10/- ZTX 500 3/-
AAZI3 2/6 BF115 5/- GEX45/1 1/6 0036 12/6 " 4/-
AC107 7/6 BF117 10/-GEX941 3/-0041 5/- ZT X531 6/ -
AC126 5/- BF167 5/-(123M 5/-01242 6/-

SEMI -CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER £12-19-0

SEND S.A.E. FOR LIST OF 3,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers: Mon -Sat 9 a.m.-5.30 p.m.
Closed Sat. 1.30 p.m. - 2.30 p.m.

Terms C.W.O. only I Tel. 01-769 0199/1649
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REDUCE SIZE OF SPEAKER CONE
BY TRIMMING WITH A RAZOR BLADE

PAINT CONE WITH CUT AND REMOVE

*BANANA OIL' SPEAKER FRAME

(0)

11111111111111

33cm DIA

FINISHED APPEARANCE OF HIGH FREQUENCY SPEAKER

(6)

HIGH FREQUENCY SPEAKER MOUNTED
INSIDE HEADLIGHT REFLECTOR

Fig. 15. (a) Cutting and preparing a small loudspeaker; (b) views of the finished 10kHz
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.

Fill with acoustic
wadding

Cut away remaining
microphone stick

(c)

Remove microphone
transformer and

Qn use forT2

Insert

Gaskets

Epoxy resin glue screw eyes
in position

Screened microphone cable

Epoxy resin glue aluminum
disc in end of case

Fig. 16. Converting a dynamic stick microphone for use as
a receiver

NYLON GAUZE

SPEAKER LEADS

Protective grill

Reflector hole filled
with fibreglass

Headlamp cavity
filled with acoustic
wadding

Microphone
lead out

Rubber Bonds support
microphone centrally
in reflector

Grommet

Rubber Gasket

Screw eyes
secured with

oxy resin

Microphone

Nylon Gauze

Microphone Lead

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 VR5 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 SKI 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 VR8 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

With VR5 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 VR5 to just beyond the point where the note
ceases and the meter again reads Lull scale.

CALIBRATIO N
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 SKI, 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 VRI 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 VR6, 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 TCI, VR7, and VR5 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

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 VR5 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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TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL
7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, S.W.1, 8.W.2, S.W.3.
and Trawler Band. Built-in ferrite rod aerial for Medium and Long Waves. 4 section 241n.
retractable chrome plated telescopic aerial for Short Waves for maximum performance.
Push-pull output using 600Mw type transistors. Socket for car aerial. Tape record socket.
Selectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran-
sistors plus 3 diodes. Famous make 7 x 4In speaker. Air spaced ganged tuning condenser. On/off
switch volume control. Wave change switch and tuning control. Attractive case in rich chestnut
shade with gold blocking. Size 9 < 7 a 4in approx. Easy to follow instructions and diagrams
make the Roamer Eight a pleasure to build. Parts price list and easy build plans 5/- (FREE
with parts).

Overseas
Total building costs

A6.19.6 P. & P.
7/6 P. & P.

17/ -

roamer seven
mk IV

7 FULLY TUNABLE WAVE-
BANDS-M.W.1, M.W.2,
S.W.I, S.W.2., S.W.3 and Trawler
Band. Extra Medium waveband
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 output. 7 transistors
and two diodes including Micro -Alloy R.F. Transistors. Famous make
7 a 4in P.M. speaker. Air spaced ganged tuning condenser. Volume/on/off control,
wave change switches and tuning control. Attractive case with carrying handle. Size
9 4in approx. Easy to follow Instructions and diagrams make the Roamer 7 a
pleasure to build. Parts price list and easy build plans 3/- (FREE with parts).

Total building costs

£5.19.6 P. & P.
7/6

Overseas P. & P. 17/

Personal Earpiece with switched socket
for private listening, 5/- extra.

NEW!
transeight
SIX WAVEBAND
PORTABLE WITH
Sin. SPEAKER
Attractive case in black with
red grille and black knoba and
dial with spun brass
inserts. Size 9 a 51 211n.
approx. Tunable on Medium and Long
Waves, 3 Short Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves.
8 improved type transistors plus 3 diodes. Push-pull output. Battery economiser
switch for extended battery life. Ample power to drive a larger speaker. Parts
price list and easy build plans 5/- (FREE with parts).

Total building costs
89/6 P.56 P. .5,-/thexatitrintx.switched socket for private

Overseas P. & P. 13/-

pocket five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER
Attractive black and gold case. Size 5; 1)
311n. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. 7 stages -5 transistors and 2
diodes, supersensitive ferrite rod aerial, fine tone
moving coil speaker. Easy build plans and parts
price list 1/6 (FREE with parts).

IMPROVED MODEL !
roamer six
SIX WAVEBAND PORTABLE
WITH Sin. SPEAKER
Attractive black case with red grille and black
knobs and dial with spun brass inserts. Size 9 x
203. approx. Tunable on Medium and Long Waves,
two Short Waves, Trawler Band plus an extra M.W.
band for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and latest telescopic aerial for
Short Waves. Improved circuit. 8 stage. -6 tran-
sistor. and 2 diodes including Micro -Alloy R.F.
Transistors, etc. Easy build plans and parts
price list 2/- (FREE with parts).

Total building costs

44/6 P3a/6P
Overseas P. & P. 10/ -

Total building costs

79/6 13.416P.
Overseas P. & P. 13/ -

 Callers side entrance Stylo Shoe Shop

* Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

transona five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER

Attractive case with red speaker grille. Site 6;
41in a 11In. 7 stages -5 transistors and 11 diodes,
ferrite rod aerial, tuning condenser, volume control,
flue tone moving coil speaker. Easy build plans and
parts price list 1/6 (FREE with parts).

Total building costs

47/6 P.3,913.
Overseas P. & P. 101-

61a, HIGH STREET, BEDFORD. Tel. 0234 52367
I enclose £ please send items marked

ROAMER EIGHT 1=I

TRANSEIGHT
TRANSONA FIVE 0

ROAMER SEVEN E]
POCKET FIVE
ROAMER SIX

Parts price list and plans for

Name

Address

PE 26
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Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS
G. F. MILWARD

Wholesale/Retail

ELECTRONIC COMPONENTS

: 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

WIRE -ENDED TYPES
REF. No.

NOTE: IT IS ESSENTIAL THAT
REF. No.

REFERENCE NUMBE R
REF. No.

IS QUOTED WHEN 0 RDERING
REF. No.

THESE CAPACITORS
REF. No.

GI/13 40/50V 1/- HI/11 6/6V 6d G4/13 400/50V 2/- H7/2 20/15V I H7/10 60/ ISV 1/6
G25
G2//6

I06V
8/12V (REV)

'a
Ed

32/150V
H2/2 64/2.5V Ed

G4/(4 500/4V 9d
H5/3A 500/25V 2/-

H7/2A 20/6.4V
H7/3 25/12V

9d
9d

H7/I I
H7/13

64/25V
75/15V

1

1//66

G3/7 100/25V 2/- H2/6A 24/275V 1/- H5/6A 40/3V 6d H7/4 25/2SV 1/6 H7/14 100/4V 1/-
G3/14 100/160V 2/- H2/8 32/150V 1/- H5/7 30/6V 6d H7/4A 25120V 1/6 H13/2 2/50V 1/-
G5/9 8/8/450V 3/- H2/9A 2/150V 1/- HS/11 400/6.4V 9d H7/5 40/15V 1/6 H8/3 3/50V 1/-
G6/13A 40/450V 2f - H2/10A 16/32/350V 2/- H5/ I 2 320/10V 1/- H7/6 50/3V 6d )18/6 8/50V I/-
H11 I/6V 6d H2/1IA 32/275V 1/6 H5/14 5/6V 6d H7/6A 26/50V 16 H8/7 12/52V 1/6
HI/3 4/4V 6d H3/7A 500/12V 16 H6/1 100/50V 1/6 H7/7 50/ I 2V 1//6 H8/7A 15/15V 1/6
H1/4 6/6V 6d H3/8 750/ I 2V 1/6 H6/6 200/3V 6d H7/7A 50/10V 1- H11/10 2/275V It -
H19 20/7 0/6V 6d H3/10A 30/10V 6d H6/7 200/16V 1/6 H7/8 S0/15V 1/6 H13/ I IA 250/12V 1/6
HI/ 5 6d6V H3/12 16/50 (REV) 2/- H6/13 500/3V Ed H7/9 60/12V 1/6 H13/13 100/25V 2/ -

H4/1 20/4/275V 1/6 H7/I 10/I2V 9.1

CAN TYPES
REF. No. REF. No. REF. No. REF. No. REF. No.
G2/I 6,000/30V 7/6 G4/1 300/700/320V 7/6 G5/4A 500/100V 3/- G6/9 60/200/300V 5/- H3/4 1,000/50V 6/-
G2/S 125/200V (REV) S/- G4/5A 60/350V If- G5/5 400/275V 3/- G6/1 1 A 400/300V 3/- H3/4A 3,000/25V 3-
G2/I0 50/50V 1/- G4/6 60/200/275V 2/6 G5/7 100/400/300V 7/6 G6/ 12A 1,000/12V 3- H3/6 2,500/9V 2//6
G2/II 100/350V 2/- G4/7 40/40/275V 1/6 G5/7A 45,000/ I 2V 15/- H5/4 325/25V 1//6 H3/6A 5,000/I8V 4/-
G3/2
G3/2A

200/200/350V
200/200/100/350V

6/-
7/6

G4/7A 40/40/450 V 2/6
G4/ I 1 2,000/25V 3/-

G6/I I 2,000/ I 5V 17/5/-
G6/2 2,500/40/60V 6

06/14 400/275V
HI/5 2,000/I8V

3/-
3/-

H3/9
H3/I 3

100/275V
16/16/375V

2/-2-
G3/4 650/300V 7/6 G4/ 12 150/30V 1/- G6/2A 2,500/50V 7/6 HI/6 125/200V 2/- H4/3 500/12V 1//6
G3/9 100/200/250V 6/- G4/ 13 100/200/16/275V 61- G6/3 2,000/50V 7/6 HI/12 200/275V 2/- H4/S 32/32/350V 2/-
G3/10 40/20/10/10/350V 3/- G5/1 8,000/70V 10/- G6/3A 2,000/ I 5V 3- H1/15 100/200/60/275V 5/- H4/9 500/6V 1/-
G3/10A 200/350V 2/- G5/2 300/300/350V 4/- G6/5 1,000/1,500/25V 7//6 H2/6 50/27SV 1/ 6 H4 II 75/400/16/275V 7/ 6
G3/ I 3A 2,000/30V 5/ - GS/2A 30,000/40V 15/- G6/SA 1,600/80V 7/6 H2/9 16/16/450V 2/- H6// I0 250/25V 1/6

G5/3 35,000/15V 15/- G6/6 1,000/60V 6/- H2/ 10 1,000/100V 7/6 H111/13 6,000/6V 4/ -

G5/4 39,000/10V 10/- G6/8 200/250V 3/ - H3/2 2,500/100V 7/6
TAG ENDS
REF. No. REF. No. REF. No. REF. No. REF. No.
GI/4 4/150V

1/-
G2/4 40/300V 1/6 G4/9 8/8/350V G6/7 I 00/275V 2/- H4/2 250/25V 1/6

G I /5 8/275V G2/13 100/50V 1/- G4/10 350/25V 2/- G6/12 1.000/12V 2/- H4/7A 32/32/275V 2/6
GI/SA 32/350V 1/6 G4/3A 200/25V 1/6 G6/1A 3,000/ISV 3/- HI /9A 50/150V 1/- H4/12 500/50V 2/-
G1/7 16/ I 6/275V 2/- G4/5 16/300V 1/- G6/4 1,000/50V 6/- H3/5 250/ 150V 2/- H5/6 250/50V 2/ -
G1/12 40/450V 12/-
PRINTED CIRCUIT, CAN TYPE
REF No. REF. N o. REF. No. REF. No. REF. No.
G1/6 16/32/450V 2/- G3/ 12 5-100/705V G5/14 8/8275V 1/6 H3/9 100/275V 2/- H5/2 64/32/8/275V 21-
G I /8A 16/350V 1/- G3/13

2//20/16/16/300V
64/2- 06/4A I,000/25V 2/6 H3/I0 100/250V 2- H5/3 500/25V (REV) 2/6

GI/10 32/275V 1/- G4/3 250/150V 2/- G6/11 40/350V 1/- H3/13A 16/ 16/275V 1//6 H5/8 32/32/275V 1/6
GI/14 16/275V 1/- G4/4 50/50/200V 2/- G6/I2 250/25V 2/- H4/3A 500/50V 1/6 H5/9 100/100/ I SOV 2/-
02/10 100/100/350V 3/- G4/8 40/40/450V 2/- HI/10A 10/10/350V 1/6 H4/4 400/6 (REV) 2/- HS/ 13 32/32/8/300V 1/-
G2/12 100/150V 1/- G5/6 60/I00/275V 2/6 HI/12 200/275V 2/- H4/6 64/27SV 2/- HS/9 50/50/50/350V 3-
G2/I4 20/10/10/450V 2/- G5/8A 100/65/250V 2/- HI/13 2/- 144/7 32/32/350V 2- H6/4 1 50/150V 1//6
G3/1 60/100/350V 3/- G5/I0 100/100/50/350V 3/- H2/4 50/80/300V 2/- H4/8 8/8/8/275V 2//6 H6/ 14 1,000/20V 1/-
G3/6 100/250V 2/- G5/11 100/200/25V 2/- H2/5 100/100/100/275V 2/6 H4/I0 10/10/42SV 2/6 H8/ II 250/25V 2/-
G3/6A 50/50/350V 2/- G5/(2 100/20/10/350/20/50V 2/6 H2/6 50/275V 16 H4/I3 400/250V 3/- H8/12 3,000/6V 3/-
G3/8A 100/25V, 100/ I 2V 2/- G5/13 40/100/350V 2/6 H2/ I II 32/32/250V 1//6 145/I 150/200V 2/ - HI1/ 13A 100/25/200/25V 1/6

/6 G5/ 13A 40/40/40/40/350V 2/6 H2/12 50/50/150V 1/6 H3/ I I 150/200V 2/ -

PRINTED CIRCUIT TYPE, WIRE LEADS
REF. No. REF. No. REF. No. REF. No. REF. No.
01/9
H2/7

I6/275V
10/25V

1/6
1/-

H3/15 350/12V 16
HS/1 150/30V 1/6

H6/10 300/9V 1/-
1-16/ II 300/ ISV 1/6

H7/I2 65/ ISV
H7/15 100/16

1/6
1/6

148/4
Hem

5/15V
20/9 I -

H2/12A 350/ I 2V 1/- H5/14A 1,100/10V 2/1 H6/ I 4A 900/ 1 SV 2/ - H8/1 I /350V 1/ - H8/9 40/15
H2/15 12.5/40V 1/6 H6/5 I 50/25V 1/6

SPECIAL 10/- PACKS. ORDER 10 PACKS AND WE WILL INCLUDE
AN EXTRA ONE FREE ! ! !

RESISTORS, */f watt
assorted 100 I0/ -
Wire -wound I to 3 watt 20 10/-

5 to 7 watt 15 10/-
10 watts 10 10/ -

Multi -tapped 12 10/ -
PAPER CONDENSERS

TV types SO 10/ -
Miniature 100 10/ -

ELECTROLYTIC CONDENSERS
Suitable for Mains

Radio/TV 10 10/ -
Transistor types 20 I0/ -
Mixed (both types) 15 10/ -

POLYSTYRENE
CONDENSERS 100 I0/-

MULLARD POLYESTER
COND. 50 10/ -

SILVER MICA 100 10/ -
WIRE -WOUND 3 -Watt

SLIDERS 15 10/ -
VOLUME CONTROLS.

Assorted 5 10/ -
NUTS AND BOLTS. Mixed

length/type
8 B.A. 100 10/-
6 B.A. 100 10/-
4 B.A. 100 10/-
2 B.A. 100 I0/ -

METAL SPEAKER GRILLS
7fin. x 3fin. 6 10/ -

EARPIECES, Magnetic
No Plug 6 10/-
2.5mm Plug 4 10/-
3-5mm Plug 4 10/-

500 MICRO -AMP LEVEL
METERS I 10/-

VEROBOARD. TRIAL PACK
5 BOARDS + CUTTER 10/ -

TRANSISTORS
P.N.P. Untested but mainly

O.K. 50 10/-
N.P.N. Untested but mainly

O.K. 50 10/-
OCP 71 equivalent 5 10/ -
Light -sensitive Diodes 10 10/ -
(These produce up to (ma from light)
OC 44 Mullard 1st grade 4
0C45 Mullard Boxed 4 10/-
20378 Output, Marked 4 10/-
2G371 Driver, Marked 4 10/-
ASY 22. Marked 5 10/ -
BY 127 Rectifiers 4 10/-
1N4007 Rectifiers

(1200V peak) 4 10/-
STC 3/4 Rectifiers 6 10/ -
DIODES (OA 81 & OA 91) 40 10/ -
WIRE.

Solid Core. Insulated 100yds. 10/ -
Stranded ditto SOyds. 10/ -

SOLAR CELLS.
Large Selenium 2 10/ -
Small 3 10/-

(6 cells will power a Micromatic
radio)

CO -AXIAL CABLE.
Semi Air -spaced ISyds. 10/ -

CRYSTAL TAPE RECORDER
MIKES I 10/ -

CRYSTAL EARPIECES
3.5mm Plug 2 10/ -

TRANSISTORISED Signal
Injector I 10/ -

TRANSISTORISED Signal
Tracer I 10/ -

TRANSISTORISED CAR REV.
COUNTER KIT (Needs Ima.
meter as indicator) 1 10/-

MULLARD UNILIC AMPLIFIERS
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 115. (Normal retail price is [16.10s.)
GA SP 25 UNITS also offered at a discount. Our price only 112.10s.
Postage 9/-

SINCLAIR AMPLIFIERS AND SPEAKERS. Complete ranee in stock
All at 10 per cent discount on list.
VEROBOARD
2fin. x lin. .15 1/3 Sin. Nin. .15 S/6 3fin. 3fin. - .1 4/9

2fin. .15 3/3 I7in. Nin. .15 11/- Sin. 2Iin. < .1 4/7
3f in. < 33in. .15 3/11 I7in. 3fin. .15 14/8 Sin. 3a in. < .1 5/6
Sin. 2fin. .15 3/11 3fin. 2fin. . .1 4/2
Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminal Pins (.1 or .15) 3/6 for 36.
Special offer pack consisting of 5 21 in. x lin. boards and Spot Face Cutter .. 10/ -
TRANSISTOR RADIOS
Once again we have a supply of these excellent radios which offer superb
quality sound and excellent sensitivity. They are packed in a colourful pre-
sentation box complete with battery, earpiece and carrying case. Each one is
guaranteed. You would expect to pay at least CS -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. Well below normal shop price!
ACOS GP 67/2 15/-. (Mono). ACOS GP 91/3 20/-. (Compatible) ACOS GP 93/1
2S/-. (Stereo)ACOS GP 94/- 30/-. (Stereo, Ceramic). ACOS GP 93/- DIAMOND
32/6. ACOS 94/1 DIAMOND 37/6.
TRANSISTORISED FLUORESCENT LIGHTS. 12 volt. All with
Reverse Polarity p ion. 8 watt 59/6. 15 watt 79/6. 13 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 pl.. 2,200 pf.. 400 volts. 3d. each. 25 per cent discount
100 any type. .15uf., .22uf., 27uf., 160 volts 6d. each. 25 per cent discount
100 any one type.
RESISTORS
+and f watt. Most values in stock. 10/- per 100 of any one value. 2/- dozen. 3d.
singles. MAINS DROPPER TYPE. Hundreds on values from .7 ohm upwards.
I watt to 50 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.
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large in stock. IS/. per 100 of any one value. 3/- per dozen. Singles
6d. each.
RECORDING TAPE BARGAIN! The very best British Made low -noise.
high -quality Tape! Sin. Standard, 7/6. Long -play 9/-. Long -play 12/-. 7in.
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?
0 WORTH OF COMPONENTS FREE! ! !
Thinkingoflearning another language! If so. apply to us for details of Linguaphone
courses. We will GIVE you 15 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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am. T °T
By R. W. Coles Part 3

THIS
month we give details of the alarm board

I 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
DL109/44 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 RI4 required
when a 200V supply is employed.

The MJE521 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 VR I
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

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
components and finally the wiring to the edge con-
nector. The wiring on the plain side is shown 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 2S AMP SWITCH
Made by Smith's, these units are
as fitted 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
dials enable switch on and off
times to be accurately set. Ideal
for switching on tape recorders. Offered at only a
fraction of the regular price -new and unused
only 89/11, less than the value of the clock alone -
post and Insurance 2/9.

FLUORESCENT CONTROL KITS
Each kit comprises seven items -Choke, 2
tube ends, starter, starter holder and 2 tube
clips, with wiring instructions. Suitable for
normal fluorescent tubes or the new "Orolux"
tubes for fish tanks and indoor plants. Chokes
are super -silent, mostly resin filled. Kit A-
15-20 w. 19/6. Kit B-30-40 w. 19/5. Kit
C-80 w.23/5. Kit E-65 w.23/5. Kit F for
8ft. 1213 w. tube 36/.. Kit MF1 is for 6 in.,

and 121n. miniature tubes, 19/6. Kit
MF2 for 211n. 13 w. miniature tube, 90/-.
Postage on Kit. A and B 4/6 for one or two
kits then 4/6 for each two kits ordered. Kites
C, D and K 4/6 on first kit then 3/6 for each
kit ordered. Kit F 6/6 then 4/6 for each kit
ordered. Kit 3151 3/6 on first kit then 3/6 on
each two kits ordered.

BLANKET SWITCH
Double pole with neon let
into side so luminous in dark,
ideal for dark room light or for
use with waterproof element -new
plastic case. 5/6 each. 3 hest model 7/6.

BLANKET SIMMERSTAT
Although looking like, and fitted as an
ordinary blanket switch, this is 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 using up to 1.A. Listed at 27/6 each
we offer these while our stocks last at
only MI each.

REED SWITCHES
Glass encased, switches operated by external
magnet -gold welded contacts. We can now offer
3 types:
Miniature. lin long z approximately {in dia-
meter. Will make and break up to IA up to 300
volts. Price 2/4 each, 94/- dozen.
Standard. 2in long a Ain diameter. This will
break current. of up to 1A, voltages up to 260
volts. Price 3/- each, 18/- Per dose..
Flat. Flat type, tin long, just over A in thick.
flattened out, so that It can be fitted into a
smaller space or a larger quantity may be packed
into a square solenoid. Rating 1 amp 200 volts.
Price (V- each. U per dozen.
°Mall ceramic magnets to operate these reed
switches 1/9 each. MB- dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not ex -equipment.
100 mid. 213V, 1/4 each MB- doz.
200 mid. 25V. 1/6 each 15/. doz.
250 mid. 50V, 3/8 each 83/- doz.
400 mid. 40V. 4/4 each 46/- doz.
600 mid. 12V, 2/- each 11.1.0 doz.
600 mid. 26V. LI each 315- doz.
600 mid. 60V. 4/6 each 4E- doz.
600 mid. 360V, 11/6 each 24.10.0 doz.
1000 mid. 12V, 3/- each 31.10.0 doz.
1000 mid. 18V, 5/4 each 84/- doz.
1000 mid. 64V, 7/4 each 80/- doz.
2080 mid. 26V, 6/8 each 79/- doz.
6000 mid. 12V, 4/9 each 12.8.0 doz.
10,000 mild. 6V, 5/9 each 48.0.0 doz.
10,000 mid. 15V. 8/6 each 34.10.0 doz.
15,000 mid. 10V. 10/6 each 25.0.0 doz.
60,000 mid. 8V, 1111/- each 1110.0.0 doz.
70,000 mid. 13V, 40/- each 1120.0.0 doz.

3 AMP UV BATTERY CHARGER HIT -com-
prising 230/40 mains transformer with 3 amp
secondary and 3 amp rectifier 22/6 + 4/6 poet.
111V 11 AMP POWER PACK. This comprises
double -wound 230/240','. mains transformer with
full wave rectifier and 2,000 nt.f.d. smoothing.
Price 87/6.
80110101111 STREW CARTRIDGE. Turnover
type, ref. No. 19 T1. Thie fits most British pick-
ups and is a really excellent reproducer. Limited
quantity, 19/0.
5 AMP 3 PIN SOCKETS. These are always good
stock, you never know when you will need some.
Famous make, brown bakelite, standard size,
12 for 14/.. plus 4/6 post.
DITTO WITH SWITCH. 12 for tl plus 4/6 post.
18 AMP SOCKETS, FLUSH MOUNTING. Bakelite,
cream, less switch, 6 for El.

AMP 3 PIN SWITCHED SOCKETS for surface
mounting, brown bakelite. Made by famous
maker, 554 each or 84/- dozen.
100 ASSORTED ilLICON RECTIFIERS G.P.
AED SWITCHING DIODES. Small and very small
sizes. A real snip for experimenters, 12/6 per 100.
MAIM 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.
6/- each.

20 AMP ELECTRICAL PROGRAMMER
Learn in your sleep: Have Radio playing and
kettle boiling aa you awake-switeh.on light,
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 switch -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 52 x 31 x 2Do. deep. Metal encased, glare fronted
with chrome surround. Offered at 47/5 plus postage and insurance.

40 WATT I2in. HI -Fl SPEAKER
Is undoubtedly 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 strong)y,
recommended for 111-F1 and public address. Handling
40 watts R.M.S.-Cone moulded fibre-Freq. response
30-10,000 c.p.s.-specify 3 or 18 ohms. Chassis diam.
121m-1211in. over mounting lugs. Overall height Olin.
A t10 speaker offered this month for 114.19.4 plus 7/6 post
and ins.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A
one -in -a -lifetime offer of MiCro-electronic devices well below cost of manu-
facture. The parcel contains 5 ICs all new and perfect, first -grade device,
definitely not sub -standard or seconds. 4 of the ICs are single silicon chip
OP amplifiers. The 5th Is a monolithic NPN matched pair. Regular price
of parcel well over 1.5. Full circuit detail, of the ICs are included and in
addition you will receive a list of many different ICs available at bargain
prices IV- upwards with circuits and technical data of each. Complete parcel
only II post paid. DON'T MISS THIS TERRIFIC BARGAIN.

THIS MONTH'S SNIP
HONEYWELL PROGRAMMER
This is a drum type timing device, the drum being calibrated
in equal divisions for switch setting purposes with trips
which are infinitely adjustable for position. They are
also arranged to allow 2 operations per switch per rotation.
There are 15 changeover micro switches each of 10 amp type
operated by the tripe thus 15 circuits may be changed per
revolution. Drive motor Is mains operated 5 revs per min.
Some of the many uses of this tinier are Machinery control,
Boiler firing, Dispensing and Vending machines, Display
lighting animated and signs. Signalling, etc. Price from
Makers probably over SIO each. Special snip price 115.1.5.0.
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 sockets in metal box to take

standard 13 atop fused plugs and on/off switch with neon warninglight. Supplied
complete with 7 feet of heavy cable. Wired up ready to work, 39/6 less plug;
45/- with fitted 13 amp plug; 47/6 with fitted 15 amp plug, plus 4/03 P. & I.

BARGAIN OF THE YEAR
MICROSONIC KEYCHAIN RADIO
7 transistor Key chain Radio in very pretty
case, size If x 21 a If in -complete with
soft leather zipped bag. Specification: --
Circuit: 7 transistor superheterodyne.
Frequency range: 630 to 1,600 KO.
Sensitivity: 5 my/m. Intermediate
frequency: 46131(e/s or 455Kcis. Power
output: 40m1V. Antenna: ferrite rod.
Loudspeaker: Permanent magnet type.
In transit from the East these sets suffered
slight 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 84/6 plus 2/6 post and insurance, less
batteries. 6 for 17, post free. Rechargeable batteries 8/6 pair. Charger 3/6.

TANGENTIAL HEATER UNITS
These heater units are the very latest type, most efficient,
and quiet running. As fitted In Hoover and blower heaters
costing S15 and more. Comprises motor, impeller, and two
elements allowing variable heat switching and with thermal
safety cut out. Can be fitted into any metalline case or
cabinet. Only need control switch. If K.W. model 39/6.
22 K.W. 69/6 and 3 K.W. mode179/11. Postage and insurance
6/6. Control switch 3/6.

RE -CHARGEABLE TORCH
Neat flat torch, fits unobtrusively in your pocket, contains

Nicad cells and built-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 19/6 each.

Is -PIECE SOCKET SET
Complete with wall or bench rack. An ideal gift for the
motorist. 16/6 + 4/6 post and insurance. el 11 la nnivi

PLINTH AND COVER
Suitable for most auto -changers, teak base with tinted
perspex cover. Specially made for Balfour. AV- Plus
6/6 postage.

Where postage is not stated then orders
over 1.5 are post free. Below a add 2/9.
Semiconductors add 11- poet. Over S1 post
free. S.A.E. with enquiries please.

MAINS CONNECTOR
A quick way to connect
equipment to the mains
safely and firmly; dis-
connection by plugs
prevents accidental
switching on; has sockets
which allow insertion of
meter without disconnec-
tion; cable inlets firmly
hold one hair wire on up
to four 7,029 cables.
15/6 each.

DRILL
CONTROLLER
Electronically changes
speed from approxi
mately 10 revs. to
maximum. Full power at
all speeds by finger-tip
control. Kit Includes all
parts, case, everything
and full Instructions

29,.6, plus 2/6 post and Insurance.

600 ohm, operates speaker or micro-
phone. so useful in Intercom or similar JJJ
circuits, 6/6 each, 23.10.0 doz.

BALANCED ARMATURE UNIT

PROTECT VALUABLE
DEVICES
FROM THERMAL RUN-
AWAY OR OVERHEAT-
ING: Thyristors, reeti-
fiers,transistors, etc.,
which use heat -
sinks can easily be
protected. Simply
make the contact
thermostat part of
the heat -sink.
Motors and equip.
meat 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 dial removed
range setting is between 80 to 800deg. F. Price 10/-.

THERMOSTAT
WITH

PROBE
This has a sensor
attached to a
18A switch by a
141n length of
flexible capillary

tubing -control range is 20"F to 160°F so it is
suitable to control soil heating and liquid heating
especially when in buckets or portable vessels as
the sensor 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 'witch.
Made by the famous Teddington Co., we offer
these at 18/6 each. Postage and Insurance 2/9.

MAINS MOTOR
Precision made - as
used in record decks
and tape recorder, -
ideal also for extractor
fan, blower, heaters,
etc. New and perfect.
Snip at 9/0. Postage
3/- for first one then

1/- for each one
ordered.

NEED A SPECIAL SWITCH?
Double Leaf Contact

Very slight pressure
closes both contacts, 1/8
each, 1E- dos. Plastic
push -rod suitable for
operating, 1/. each. 9/.
dor.

MINIATURE
WAFER SWITCHES
2 pole, 2 way -4 pole, 2 way -
3 poie. 3 way -4 pole, 3 way -I.
pole, 4 way -3 pole, 4 way -2 pole

way -1 pole, 12 way. All at 5/6
each. 8411- dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length TOW. Self-regulating
temperature control. 10/- post free.

MICRO SWITCH
5 amp. changeover contacts, 1/9
each, 18/. doz. 15 amp Model
2/- each or 21/- doz.

ELECTRONICS (CROYDON) LTD
Dept. PE, 266 London Road, Croydon CR0 2TH

Also 102 3 Tamworth Road, Croydon
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21,7697
25706
2N1131
2I41132
2N1302
2N1303
2N1304
2N1305
2N1613
2711711
27122147
2712218
2N2219A
2712483
2E2484
2712646
2N2904
2712924
2712925
2712926
2N3053
2713064
2N3005
2N3325
2713663
2713702
2713703
2713704
2713705

15914 1/3 2713706 2'6 40512
17137134 4/- 2713707 2/6' 40602
1714148 1/9 2713708 2/6 AC107
1715054 4/- 2/43709 2/6 AC126
19940 1/- 2713710 2/8 AC127
271696 3/6 2E3711 2/6 AC128

2513731 24/- AC176
2713794 81- ACY22
2713819 7/- ACY40
2E3820 121- ACY41
2713904 7/6 AD142 14/3
27139011 7/8 AD149 12' -
2E4058 4/- AD161/A D162
2144059 41- (matched) 14' pr.
2714060 4/- AF114 7/-
2714061 41- AF115 71-
254062 4/- I AF116 6/6
2714284 3/- AF117 6/6
2714286 3/- .tF124
2144289 3/- AF127
2714291 AF139
2N4292 3 - AF180
2714410 41 AF239

12/3 A.141/26
5/- Ai(Y27

25/- AriY28
mg B5041

6,10 BA102
9/9 BA156

Hi; 2N545o 9/9 BA130
...,/,.. 40250 . 14/8 BA145
...). 40361 12/6 BC107
2/6 40362 16/- 11C108
216 40406 16/3 BC109
2/6 , 40408 14/6 1lC125
2/6 ' 40430 37/- 116'120

561 BC147
9/6 BC148

14/8 BC149
4/- BC153
4/- BC154
4/- BC157
6/- BC158
4/6 BC159
4/- RCM

BC168
BC169
BC177
BC178
BC179
18(1182L
BC1831.
BC184L
BC186
13C2121.

7/- BC213L
9/6 BC2141.

18/6 BCY70
9/9 BD121
816 BD123
9/3 131)124
8/6 BF167

15/- BF178
6/- BF180
4/- 11E194
416 BF195
5/6 BFX29
2/9 BFX84
216 BFX85
2/9 BFX87

111- BFX88
11/- BFY50

3/-
11/-
3/-
7 /-
7/8
3/9
3/6
3/9
2/8
213
2/6
6/3
5/8
9/- 0A47
26 0A90213
2/6
8/6
5/-
6/-

0.491
0A99
0A200
0A202

45/13_ TIP31A
21/- TIP32A
21/- T1043
20/- ZTX300
8/8 ZTX301

12/-10/

ZTXx330023

7/- ZTX304
7/6 ZTX500
6/3 ZTX501
5/9 ZTX502
7/- ZTX503
519 ZTX504
5/8 ZTX530
4/6 ETX 031

319
101-

3,6
14,6

7,6
15:6
151-
1,9
1;8
1/8
3/-

1/11
2/-
7/6

16/-
20/-
10/6
6/6

4/63/6

4/6

b-
6/-

12/-
5/5
6/9

PEAK SOUND PRODUCTS
ENGLEFIELD AMPLIFIER

(VV?
12 + 12

watts EMS
per channel

Stereo amplifier iu modular kit form (including cabinet)
12 watts per channel 238.9.0. Cabinet kit only 66. These
prices nett.

BAXAN DALL
SPEAKER SYSTEM
Designed by Peter Baxandall. Superb
reproduction for its size. Handles 10 watts
with ease. tees ELAC 150 59RM109
speaker unit. Kit 213.12.0 nett.; built
619.8.6 nett.

MAINLINE AMPLIFIER KITS
RCA/SOS designed main amplifier kits. Input sensitivity
500-700ntV for full output Into SO .

KR price Suitable =NC
Power including components power supply kit
12W 168/ -nett 92,'-
25W 190/- nett N , A
40W 210/- nett 115/1
70W 252/- nett 138110

RESISTORS
Code Power

1120W
SW

SW

ELECTRO ALOE
EVERYTHING BRAND NEW & TO SPEC.  LARGE STOCKS  NO SURPLUS

BARGAINS IN NEW SEMICONDUCTORS
Many items at new reduced prices. All power types supplied with tree insulating sets

3/6

6/32/9

6/6
4/-
41-
4/0
4/8

7/-
19/-
9

18/6/3

6/3
9/6

10/9
11/-
41- iiii51G5

2N5192
'1" 2716195
516 2715457

1414 2715458

Tolerance Range

5%
5%

10%
6%

BFY51
118X20
BY164
BY238
C108B1
MC140
142481
MJ491
MPF102
NKT403
NKT405

C 1W 10% 84 54

WW 1,3 0-22 0-3'00
94 SdMO INV 2%

10% ,. 1/200 1/64 all quantities
WW 3W 5% 120-10k11 E12 1/64 all quantities
WW 7W 0% 12 0-10kfl E12 1/9d all quantities
CODES: C = carbon film high stability low noise. MO metal oxide Electrisdl TR5 ultra low noise. WW , wire
wound Plessey.
VALUE: E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68. 02 and their decades. E24 denotes series: as EP!
plus 11,13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and their decades.
Prices are in pence each for same ohmic raise and power rating.
NOT mixed rallies. (Ignore fractions of Id on total re floor
order.)

820-2220k 11
4-7 0-330k 0
4.7 0-105I 0
4-711-1031
4.70-101(0
100-1M0

INTEGRATED CIRCUIT AMPLIFIERS
eurcunt, IC.10 complete with instruction book giving
amplifier circuit details and range of applications. 59/6 nett.
Components pack for stereo inc. mains transformer,
controls, etc., 14.15.0 nett.
PLESSEY 8L408A. Only 42/8 each nett. 3W Into 7.511 fur
1St supply. Application data 2/-: free with two or more.

WAYECHANGE SWITCHES LONG SPINDLES
If' 12W; 21 6W; 31, 4W; 41 SW 419 each

SLIDER SWITCHES D.P.D.T. .. 31- eaeh

NEON INDICATOR LAMPS At 200/250V
Square bezel, red only .. 3/9
Round chrome bezel red, amber, clear .. 4/9 each
Toggle switches, 250V a.c. 1.5A. Chrome dolly and
chrome milled nut S.P.S.T. 3/9; S.P.D.T. 4/6; D.P.D.T. 5/9;
S.P.D.T. centre off 5/-.

8-DeC's put an end to "birdsnesting-. Components just
plug in. Saves valuable time. Use components again and
again. 8-DeC 170 points) only 20L-. Compact T-DeC,
Increased capacity, may be temperature -cycled. T -Dee
(208 Points/ milt 60 move stocked.

Values
available 1 to 9 10 to 99 100 up184154(see note

164
below)

2.5d ed 175d
2.5e1 24 1 75d
3d 2.54 2 254

4 5d
74

E.24
E19
E24
1E12
E24
7112

MULLARD POLYESTER C280 series
250V 'Alt,: 0.01, 0-022, 0.033, 0-047, Sd ea.; 0-068, 01,
94 : 0.15. 112; 0.22, 10%: 0.33, 1/6; 0.47, 1/8:
0.68, 2/3; I tar, 2/9; 1.5µF, 4'2; 2-2/.4F. 4'9.

MULLARD SUB -MIN ELECTROLYTIC
C4211 range axial lead 1/3 each
Values 1µF/V): 0.64/64, 1/40. 1.11/25, 2.5i16, 2.5/64, 4/10,
4/40, 5/64, 6.4/64, 6.4/25, 8/4, 8/40, 10/2.5, 10/16, 10/64,
12.5/25, 16/40, 20/16, 20/16, 20/64, 25/6.4, 25/25, 32/4
32/10, 32/40, 32/64, 40/16, 40/2.5, 50/6-4, 50/25, 50/40, 64/4,
64/10, 80/2.5. 80/16, 80/25, 100/64, 125/4, 125/10 1115/16
160/2.5, 200,1.4, 200110. 25014. 32012.5, 32016.4, 400/4,
5002.5.

LARGE CAPACITORS
High ripple current types: 1000/25 5;6; 1000/50 8/2;
1000/100 16/8; 2000/25 7/4; 2000/50 11/4; 2000/100 22/9;
2500/64 15/6: 2500/70 19/6; 5000/25 12/6; 5000/50 21/11;
6000/100 58/3; 10000113 17,'-: 10000/25 24;6; 10000/50
44/-; 10000/7061/-.

MEDIUM RANGE ELECTROLYTICS
Axial leads: 50/501/9; 100/25 1/9: 100/50 2/8; 250125 2/8;
330/25 2/8: 950/50 3/9; 500/23 3'9; 500/50 4'6; 1000/25
/1/-; 1000/50 ; 2000/25 8/-.

SMALL ELECTROLYTICS
Axial leads: 4-7/10, 4.7/25, 5/50, 1/- ea. 10/10, 10,25,
10/50, 33/10, 50/10, 1/- ea. 25/25, 25/50, 47/25, 100/10,
220/10,1/8 ea.

ENAMELLED COPPER WIRE even No. SWG.
only: 2 oz. reels: 16-22 WC 4/3; 24-30 8W0 tii-;
32, 34 SWG, 5/6; 36, :0 8W1i, 6 3. 4 oz. reels: 16-22
tiMit only 7/6.

30 WATT BAILEY AMPLIFIER KIT
Sensitivity 1.2V for lull output into 80. Transistors and
PCB for one channel 87.5.2. Transistors and PCBs for
two channels 214.11.0. Capacitors and resistors (metal
oxide) 40/- per channel.
Complete unregulated power supply kit 24.15.0.

ZENER DIODES
5% full range E24 values: 400raW: 2-7V to 30V 8/9 ea.
1W: 6-8V to 82V 9/- ea. 1 -OW: 4-7V to 75V 12/- ea.
Clip to increase 1.5W rating to 3 watts (type 266F) N.

CARBON TRACK POTENTIOMETERS, long spindles.
Double It 'per ensures minimum noise level.
Single gang linear 22200 to 2.2110 2/8
Single gang log 4-7K 0 to 2.2M 0 2/6
Dual gang linear 4-7K 0 to 2.231 ft 8/6
Dual gang log 4-7K 0 to 2.2MO 8/6
Log/antilog 10K, 47K, 1140 only 5/6
Dual antilog 10K only 8/6
Any type with IA D.P. mains switch, extra 2/3.
Please note: only decades of 10, 22 and 47 are available
within ranges quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only 1000. 22011,
470 0 , 1K, 2K2, 4247, 10K, 22K, 47K. 100K, 220K, 470K
1M, 2562, 5M, 10510. Vertical or horizontal nmuntins
1/- each.

COMPONENT DISCOUNTS
10% on orders for components for 25 or more. 15% on
orders for components for 215 or more (No discount on
nett items).

POSTAGE AND PACKING
Free on orders over 62. Please add 1/6 if under. Over-
seas orders welcome: carriage charged at cost.

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.

ELECTROVALUE
Dept. PE711, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9-5.30; Sat. 1 p.m. Tel.: Egham 5533 (STD 0784-3). 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 IA (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 180 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.

230V

FS3 2A

Fas4dl Mains

TI

T2

113V

10V

125V.P
O

F S1 1A

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 IA (continuous) is used as the
low voltage full wave rectifier, and this is followed by a
5,00017F smoothing capacitor CIO 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 CIO. 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.

Fig. IS. Circuit diagram of the power supplies

200V

010

1S3180A

24 1-10V nominal to
5V regulator

F214

15k11

R27 22

R 8
22k°

2 ka
R 29

1DV nominal to 5V
lector circuit

22k11

100 ka

to'NIXIC
anodes

180V to 6:6=1
point indicator

6.3I 50Hz to main
clock board
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ALARM TIME
SWITCH

Top view of the chassis show-
ing power supply components

VIII
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 FSI ignores short duration
current transients, but will blow within a few tens of
milliseconds should its rating be continuously exceeded.

The smoothing capacitor CIO 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

POWER

SUPPLY
BOARD C

RESET TIME -117
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 CI 1 complete the full -wave rectification
circuit as shown in Fig. 15.

The nominal 200V supply developed across CI is

fed to the 5V regulator via RI4. 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 an emitter follower
circuit with the base voltage of transistor TR3 set by
the breakdown voltage of a 180V Zener diode DIO.

POWER SUPPLIES
Resistors

R24 I SI 3W wirewound
R25 6.8kS2 R28 22kit
R26 22ki2 R29 22k0
R27 22ki2 R30 100162
All 5%, IW high stab. except R24

Capacitors
CIO 5,000p.F elect. 15V
C11 16µF elect. 350V

Diodes
D4 to D7 Bridge rectifier I B10.1 10 100 p.i.v. IA

(Texas)
D8, D9 PL4004 (General Instruments) or any 400

p.i.v., x50mA
D I 0 IS3180A (Texas) or ZX180. Zener 180V,

2mA

Transistor
TR3 2N1893

Transformers
TI Mains primary; 10V IA 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.c. 25mA and 6.3V IA
secondary (e.g. "Midget Mains 250V" type by
Radiospares).

Loudspeaker
LS I 805I 2fin diameter

Display Tubes
V I to V4 GN-SA (S.T.C.) "Nixie" numerical indica-

tors or similar (Electroniques (S.T.C).
Ltd., Edinburgh Way, Harlow, Essex)

LPI Neon indicator lamp miniature (e.g. type I MH)

Switches
SI 3 -pole, 3 -way rotary wafer switch.
S2 Decade thumbwheel 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
FS2

IA Slo-Blo cartridge with fuseholder
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 / 2fin x fin
Printed circuit Board "C" copper clad Sin x 2in
Aluminium brackets for display panel 2fin x lin x fin

wide
Capacitor clip for CIO
Perspex sheet orange translucent fliin x 21in
Heatsinks, clip -on for TR I and TR3 (see photos)
Thin flexible connecting wire different colours
Nuts and bolts 4 B.A. and 6 B.A. lin
Grommets and soldering tags. Lettering transfers
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LiND-AIR AUDiO
E.M.I. LOUDSPEAKERS
MODEL 450. 131in 8in
elliptical with twin twee-
ters. 8 ohm impedance.
10W. Brand new, guaran-
teed. Lind -Air Price 7941.
P. & P. 4/6.
MODEL 150. 13:in 8in
elliptical. 3 and 15 ohm
impedance. 10W. Lind -
Air Price 59/6. P.&P. 4/6.

C1001 MULTI -TESTER

Overload protection'
20,000 ohms per volt;
a.c. volts 10, 50,
250, 1,000V; d.c.
volts 5-25, 125; 500.
2.500V; d.c. current
0 -50µA. 0-250mA;
Resistance 0-60k0
0 -6M 0 ; decibels
-20 to -1-22d13. Size

of meter 4:in 31in < lin. Complete with
case. Ilk-, P. & P. 3/6.

62 D. MULTI -TESTER
20,000 ohms per volt;
d.c. voltage 5, 26, 60.
250, 500V, 2.5kV (20,000
ohms per volt), 0..c.
voltage 10, 50. 100, 500.
1,000V (10,000 ohms
per volt); (1.c. current
0-50/dA, 0-2.5mA,
0-250mA; resistance
0-6k0, 0-6M II (300 ohms and 30kn at
centre scale); capacitance 10F to 0.001mF,
0.00101 to 01µF; decibels -20 to +22dB.
Size 4jin Skin tin. 71/-. P. a P. 3/0.

PROJECT 60

T.=
Au attractive alternative for the enthusiast
prepared to assemble these excellent
modules to make a stereo assembly. Z.30
24W Power Amplifier 89/6 (2 required).
Stereo Sixty Control/Pre-amplifier 19.19.6.
PZ.5 Power Supply Unit 64.19.6.
UNCLAIR P71.0JECT 60 Package deal
price 19 Ons. P. & P. 12/6.
Project 60 is supplied complete with
instruction manual and templates for
plinth mounting.

UNCLAD% IC -10 INTEGRATED CIRCUIT
10W Amplifier. Size only lin . 0.4in
0.2in. A true hi-fi amplifier complete with
manual giving details of a wide range of
applications and instructions. Guaranteed
6 years.
ONLY 69/6. P. & P. 1/6.
SPECIAL TRANSFORMER FOR
OPERATING SINCLAIR IC -10 from a.c.
mains 230/250V. Output 13V at 0.5.4.
16/6. P. & P. 2/6.

SAVE £11OVER

LAZO STEREO MUM
Only takes a few minutes to set up
ready for use.

Lind -Air LA20 Amplifier .... 623.11.0
Garrard 5-200 Changer with

Souotone Cartridge 111.7.6
Pair of Lind -Air General Pur-

pose Speakers 119.0.0

Recommended Retail Price .. 168.9.6

LIND-AIR
PRICE

3912 GNS.
Carr. & Ins. 35/ -

(Also available with Garrard 3000 changer 4 gnu. extra)

SAVE ON AKAI!
4z

It

4000 Stereo Tape Recorder. List
8124.18.0.

Our Price 99 Gns.
Care. 35/-

40001) STEREO TAPE DECK.
List 189.19.1.

Our Price 69 Gns.
Carr. 35/-

1710L STEREO TAPE RECORDER.
List 89 gnu.

Our Price 69 Gns.
Carr. 851-

TELETON SAQ203
TRANSISTOR
STEREO AMPLIFIER

Superb quality hi -11 10 watts per
channel music power. Inputs for
Gram (Magnetic and Crystal).
Tuner and Auxiliary, Tape Record
output. Controls: Volume, Balance,
Base, Treble. Attractive oiled
walnut cabinet and brushed In-
minium front panel.
List Price P28.7.0.

LIND-AIR PRICE

22 Gns.
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 VHF/FM
Stereo. Inputs for grain and tape etc. Host
of outstanding features -details on request.
Rec. Retail Price t89.19.10. LIND-AIR
PRICE 175.18.0. P. & P. 10/-.

Hi-Fi Catalogue

100 pages fully illustrated with
8 page P.A. section. All leading
makes and acce.sories plus detail. of
Budget Stereo Syetents. 5/ -. P.

3 3 3 -- 

UNILEX MODULES
BUILD A
STEREO
AMPLIFIER
FOR ONLY
L16.15.0
P. , I'. 7/6

PACKAGE DEAL,
Unllex Modules
Garrard 2025
Celestion Speaker.

116.15.0
111.14.1

06.17.0

W. 6.1
LIND-AIR *8 010.

PRICE P. & P. 20/-
1-iillev Modules 116.15.0
Garrard SP25 Mk II 115.11.4
B.S.R. Cl Cartridge 13.17.8
Celestion Speakers 115.17.0

LIND-AIR
PRICE

35: DNB.
P. & P. 20/ -

DE -LUXE STEREO
HEADPHONES
with colt rubber
earpieces. Imped
once 8-16ohms. Pre
quency response 23-
13,000Hs. With

lead and stereo plug.
Only 59!6. P. a P
3,6.

SOLDERING GUN
WELLER " EXPERT "

Comfortable and
easy to use.
2400' AC. Instant dual
heat 100/140 watt with
two poeit ion trigger
control. 01; it PRICE 076

S -DEC BREADBOARD

British Mods
Solderleso breadboard panels, for fast re-
liable component connections.
Single Dees. One S-DeC with Control
Panel, Jig and Accessories for soldierlese
connections to controls, etc., with booklet
"Projects on 8-DeC" giving construction
details for a variety of circuits. 1:11/II.
P. & P. 2/6.
4-DeC KIT. Four 8 -Dees with two Control
Panels, Jig. and Accessories and Old book-
let "Projects on 8-DeC" all contained in a
strong attractive plastic ease. Ideal for
the professional user. 15.17.6. P. .0 P.
3/6.
T-DeC KIT 69.10.0. P. & P. 3/6.

HI-FI TURNTABLES

2025 TIC with stereo cartridge .. 08.19.6
3000 with Sonotone 9TAHCD

stereo cartridge 010.19.0
Mk. 31 110.18.5

SP25 Mk. III 111.19.6
SL65B 116.19.6
Base and cover for above 15.19.6
AP75 118.10.0
/1L72B 024.19.6
SL75B 1.28 7 0
SL95B 039.9.0
Base and cover for above 08.19.8
401 028.10.0
P. & P. Decks, 12/6; Base and Cover, 101-;
Deck/Base/Cover, 17/6.

UNCIAL OFFERS!
SP25 Mk. II with he 4114.10.0

P. & P. 15/-
SP25 Mk. 11 with Souotone
9TA HCD cartridge,antl base .115.15.0

P. & P. 15/-

AL_Snnotone 9TA BCD cartridge ....18.16.0
P. & P. 1 if;

18/19, 25 & 53 TOTTENHAM
COURT ROAD, LONDON W.1.
Tel : 01-580 2225/4532/7679
Open 9-6 Mon -Sat (Thurs until 7)

All Mail Orders and correspondence to Dept.
PEI4, Kirkman Bosse, 64s Tottenham Court
Road, London, W.I. Tel: 01-580 7041,2.

94-96, UPPER PARLIAMENT
STREET, NOTTINGHAM
Tel : Nottingham 40463 (STD 0602)
Open 9-6 Mon -Sat (Weds until 7.30)
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211cW FAN HEATER
Three position switching to
suit changes in the weather.
Switch up for full heater (21
kW), switch down for half
heat (1IkW), switch central
blows cold for summer cooling
-adjustable thermostat acts
as auto control and safety cut-
out. Complete kit 98.15.0.
Post and ins. 7/6.

18 volt Car Battery Trickle Charger. Made in
Japan, this IN 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
Mini Immersion Heater, 3501,
200/240v. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside for
tea, baby's food, etc. 24/0, post
and insurance 2/9. 12v. car model
also available 19/6.

PLINTH AND COVER
Suitable for most auto
changers, teak base with
tinted perspex cover. 85/ -
plus 6/6 postage. Special set
for Balfour autochanger 86/ -
plus 6/6 postage.

THYRISTOR LIGHT
DIMMERS "

Willdim incandescent lighting
up to 600 w. from full
brilliance to out. Assembled
and wired ready to install.
59/6.

AUTO -ELECTRIC CAR AERIAL
with dashboard control switch -
fully extendable to 40in. or fully
retraceable. Suitable for 12v
positive or negative earth. Supplied
complete with fitting instructions
and ready wired dashboard switch.
65.18.6 plus 5/- post and ins.
COMPUTER TAPE
2,400 ft of the best magnetic
tape money can buy. Made by
H.M.S., 115. wide almost un-
breakable and on a 101In. metal
computer spool. User have
claimed successful results with video as well as
sound recordings. 19/6 Plus 6/6 post.
Cassette to hold spool 10/- extra.

HORSTMANN "TIME & SET" SWITCH
(A 30 Amp Switch.) 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. Equally suitable to
control processing. Regular price probably around 65.
Special snip price BOIL Post and bin. 4

I HOUR MINUTE TIMER
Made by famous Smiths company, these have a lore.
clear dial, size 4jin. 31In., which can be set in

minutes up to 1 hour. After preset period the bell
rings. Ideal for processing, a memory jogger or, by
adding simple lever, would operate micro -switch, 22/6.

THE FULL -Ft STEREO SIX
The amplifier

sensation of the year
You will be amazed at the
fullness of reproduction and
at the added qualities your
records or tuner will re-
produce. Built into metal
cabinet elegantly styled
and teak finished to blend

with modern furnishings, this amplifier uses an
integrated solid state circuit with an output power of 6 watts E.M.S. split
over the two channels. The amplifier 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 II( t and cut", "balance" and separate mains on/off
switch. Price is 66.19,1 plus 7/6 post and insurance.

STANDARD WAFER SWITCHES
Standard size 14 wafer-silver-plated 5 -amp contact, stan-
dard tin spindle 21n long-with locking washer and nut.

No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way

1 pole 6/6 6/6 6/6 0/6 6/6 4/6 6/6 6/6 6/6
2 poles 6/6 6/6 6/6 6/6 6/6 6/6 6/6 10/6 10/6
3 poles 0/6 6/6 6/6 6/6 1016 10/6 10/6 14/6 14/6
4 poles 5/6 6/6 6/6 10/6 10/6 10/6 10/6 18/6 18/6
5 poles 6/6 6/6 10/6 10/6 14/6 14/6 14/5 22/6 22/6
6 poles 6/6 10/6 10/5 10/6 14/6 14/6 14/6 26/6 24/6
7 poles 10/6 10/6 10/6 14/6 18/6 18/6 18/6 80/6 30/6
8 poles 10/6 10/13 10/6 14/6 18/6 18/6 18/6 84/6 34/6
9 poles 10/6 10/6 14/6 14/6 28/6 22/6 22/6 88/6 88/6

10 poles 10/6 10/6 14/6 18/5 22/6 22/6 22/6 42/6 42/6
11 poles 10/6 14/6 14/5 18/6 26/6 26/6 74/6 46/6 46/6
12 poles 10/6 14/6 14/6 18/5 26/6 26/6 26/6 50/6 60/e

Where postage is not stated then orders over
£5 are post free. Below 65 add 2/9. S.A.E.

with enquiries please.

SPARTAN Portable
RADIO

Long and medium wave,
7 transistor, size tin.
4ln.r.ltin. with larger
than usual speaker giving
very good tone. Built-in
ferrite aerial and tele-
simple aerial for distant
stations. A real bargain
complete with leather case, carry sling, earplug
and case. 23.15.0. plum 5/- post and ins.

MULTI -SPEED MOTOR
Replacement in many well known
food mixers. Six 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 shaft. Very
powerful and useful motor size
approx. 2in. diameter Sin. long.
Price 17/6 plus 4/6 post and ins.

MAINS OPERATED CONTACTOR
220/240V 50 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10A.
Extremely well made by a
German Electrical Company.
Overall size 21 2 in 21n.
10/6 each.

-r
t;

DOUBLE ENDED MAINS MOTOR
On feet with holes for screw -
down fixing. To drive models, , s\

oven, blower heater, etc. 10/ -
each,

)('
plus 3/6 poet and

Insurance, 6 or more post
free.

0005mFd TUNING CONDENSER
Proved design, Ideal for

straight or reflex circuits
2,6 each, 24/- doz.

ELECTRONICS (CROYDON) LTD
Dept. PE, 266 London Road, Croydon CR0 2TH

Also 102/3 Tamworth Road, Croydon

You should read the

Goodmans
High Fidelity Manuals
Goodmans High Fidelity Manuals are of vital interest to
you, and contain constructive and informative articles on
all aspects of High Fidelity sound.
One manual contains specifications, descriptions and
full colour illustrations of the entire current range of
loudspeaker cabinets, systems, 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 loudspeaker systems.

These manuals are available free from

Goodmans Loudspeakers Limited
Axiom Works Lancelot Road Wembley Middx. Tel: 01-9021200

r Eno Nom
pl... Send en..

B Full colour manual
IConstruction manual r] (Trak as rootfireal

Noma

Address

YUKAlk SO PROFESSIO/VAZ. 7/16
SEL F - SPIMM Yot-AN AEROSOL WAY-

Get these GREY HAMMER

NOW/ OR BLACK WRINKLE
(CRACKLE) finishes

Yukan Aerosol spraykit contains 0539 fine quality. durable easy Instant
spray. No stove baking required. Hammers available in grey. blue.

Modern Eggshell Black Wrinkle (Crackle) all at asp at our
counter or 90o . carriage paid. per push-button self -spray can. Also
Durable, heat and water resistant Black Matt finish ( 339p self -spray
cans only) 75iu carriage paid.
SPECIAL OFFER: I can plus optional transferable snap -on trigger handle
(value 25p) for 560, carriage paid. Choice of 13 self -spray plain colours
and primer (Motor tar quality) also available.

Other Yukon A,,
Drying Aerosols.
4539 at 90o
mr. paidade:
Zinc Chromate
Clear Lacquer
Metalhcs: Grey. 6,

Please enclose cheque or crossed P.O. for total amount direct to:

DEPT: YUKAN, 307a, EDGWARE ROAD, LONDON,W2 11311
We supply many Government Departments, Municipal Authorities, Institutes
and Leading Industrial Organisations-We can supply you too.

Open all day Saturday. Closed Thursday afternoons

ONLY

39%
R&P.2./.

rn,A AMAZING MINIDRILL
.0API/1ff 39

FOR
PRECISION

+ 6 TOOLS

Indispensable for precision
drill Mg , grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 41 volt external
battery. So much more
scope with MINI -DRILL.
Super Kic (extra power, in-
terchangeable chuck) 79/6
p.p. 2/6.
De Luxe Professional Kit
with 17 tools 130/- p.p.
4/6.
Money Ref. Guarantee.

MERLIN SUPPLY CO.
Dept. PE2D, Nailsea, Bristol BS19 2LP
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TO 51

TR3
010

R30 R29 R28 R27 R26 R25

1-19V4 V3 V2 V1

PIN 12 PIN 12 PIN 12 PIN 12

C11

LP1(DECIMAL POINT
NEON)

TO T2
1254^,

ijD9

R14

111111111111111111111111111111
TO T2
125V-

TO R17
ON BOARD '13.

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
Vet) 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.

PRINTED CIRCUIT
The printed circuit used for the 180V regulator is of a

simple design which lends itself to home 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. clt 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 GN5A 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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M[1=
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 -1 have been a faithful reader of
PRACTICAL ELECTRONICS for a good
many years now, and I have not until
this month's issue (December 1970),
come across a Digital Clock.

But I would like to express my
disappointment when I 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 I 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 I was naturally assuming that
your project would cost much less,
-but it doesn't.

I'm. sure many other readers must
feel the same way about the high cost,
and I cannot see many readers
attempting the project.

C. Honeyands,
Cosford,

Wolverhampton.

The estimated cost of making the
complete "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. I 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,

etc. You should take a poll of
readers' wants -1 am sure that the
majority of them, like me, want to
build useful things, not toys!

M. J. Clarke,
London, S.E.I.

I am pleased to learn that you have
reacted favourably to some of our
recent designs. On the other hand, I

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.

I certainly see no reason why amuse-
ments such as "War Games" should not
be described. After all, 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. I also
attend day -release Technical College
and have an Intermediate Certificate
in City and Guilds Radio and T.V.
Servicing.

Nevertheless, I 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
I 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 I

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. If 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 a.f. amplifier
applications, this resistor is

required.-G.G.

DECIMAL CURRENCY-
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.

I. 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 £1, 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 2ip 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 6d 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.
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TYPE 13A DOUBLE BEAM
OSCILLOSCOPES
An excellent general purpose
D/1/1 oscilloscope, T.R. 2
c/5-750KHz. Reath, 1.1th 5 5
MHz. Sensitivity 33i1V/CM.
Operating soilage 0/ 1 i 0/
200/2501 me. Supplied in
excellent working condition.
221.10.0.
I 'erring.

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
Sensitivity 100m f) /v. Measures AC/DC
Voltages 12mV to 1,200v. AC/DC Current
120A to 1.2 Amp. Resistance 12 ohm to
120 ma HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 60 Mee, 40inV to
4V up to 1,000 Mae. Offered in perfect
condition. 265 each. Carr. 10/-.

CRYSTAL CALIBRATORS No. 10
Small portable crystal
cont rolled wavemeter.
Size 7' 7:" 4'. Fre-
quency range 500 KO.
10 Mcht (up to 30 Mc/s
on harmonics). Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C.
0.8A. Excellent con-
ditiOn. NM Carr. 7/0.

TAPE CASSETTES
Top quality in plastic library boxes.

C60 60 min 2/6 3 for 244
C90 90 min 12/113 for 36/-
0120 120 min 16/- 3 for 43/6

Cassette Head Cleaner 11/3. All Post Extra.

CLASS D WAVEMETERS
crystal controlled hetero-

dyne frequency meter
covering 1.7-8 Me/s.
Operation .on 61* 11.c.
Ideal for amateur use.
Available in good used con-
dition. 15.19.6. Carr. 7/6,
or brand new. 17.19.6.
Carr. 7/0.

B.C. 221 FREQUENCY METERS
latest release 126kHz to 20MHz. Excellent
condition. Fully tested and checked and
complete with calibrator charts.
227.10.0. each, Carr. 10/-.

AM/FM SIGNAL GENERATORS
Oscillator Test No

4 high quality
precision instru-
ment made for the
ministry by Airinec.
Frequency cover-
age 20-80Mc/a. AM
C.W./FM. Incor-

porates precision dial, level meter, Precision
attennator 1 AV-100niV. Operation front
I2V i.e.. or 0/110/200/230v a.r. Size
12.-.8; Sin. Supplied in brand new
condition . complete with all connectors
fully tested. 245. ('arr. 201-.

AVO CT.38 ELECTRONIC
MULTIMETERS

High quality 97 range instrument which
measures a.c. and .1.c. Voltage. Current,
Resistance and Power Output Ranges i.e.i
volts 2501.X -10,000V (10 mega -110 mega
Input). D.c. current 10µ1.251. Ohms.
0.1,000 mega me. volt 100n1V-250V (with
H.F. measuring head up to 250MHz) me.
current 10g1 -25A. Power output 50 micro -
watts -6 watts. Operation 0/110/200/250V a.c.
Supplied in perfect condition complete with
circuit lend and 11.1'. probe. 125. Carr. 15/,

ADMIRALTY 62B RECEIVERS
High quality 10 valve
receiver niauufactured by
Murphy. Coverage is a
bands 160.300 Kele: 5$
Ke/s-15 Me/s; 3.9-306
Refs. I.E. 600/KHz. In-
corporates 2 R.F. and 3 S.F.
stages, bandpass filter,
noise iliniter, crystal con-
trolled B.F.O. calibrator

I.F. output, etc. Built -In speaker, output for
phones. Operation 160/230V a.c. Size
19: 13: 16in. Weight 1141b. Offered
in good working condition. 222.10.0. Carr.
30/.. With circuit dlagrains. Also available
1141 L.F. version of above. 16KHz-700KHz.
1117.10.0. Cnrr. 30/,

TO.2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.It amp. Bandwidth
2 CPS -1 MHZ. Input
Imp. 2 mega 25 P.P.
Illuminated scale. 2111.
tube. 115 180
230mm. Weight Sib.
220/240 V a.c. Supplied
brand new with hand-
book. 5112,10.0. Carr. 10,.

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT
DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.

 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN
STOCK  OTHER RANGES TO ORDER

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

TYPE SW. 100
100 x 80 mm

Iiii1 59/6
20V d.e. 59/6
50V d A'. 59/6
1.1 .1.c. 69/S

60µA 59/6 5A d.c. 59/6
100µA 67/6 300V n.c.....52/6
500µA 52/11 yr 1.&te, .... 75/

TYPE S-80

square fronts
50mA 61/0o

Ell80 mm

100pA 59/6
600µ1 52/6
1n11 49/5
20V (1.e. 49M 51. d.c. 49/6
50y d.c. 49/6 300V a.c. . 52/4
1.4 11.e. 49/11 VI' Meter . 67/6

" SEW " CLEAR PLASTIC METERS
Type NR.S5P. 41in 4:In fronts. Type REAP. 1 21 UM mare fronts.

50µA 72/-
50-0-500 .... a -.
1000A 62 -
100.0-100µ.A 62

571
500pA 55 -
600-0-500µ A 52 -
1mA 52

52 -6m.452/-

50mA
100mA
500mA
IA
61
151
301
20V 11.0
50V d.c 62/-
150V d.c. 52/-
300V d.c. 112/-
15V a.c. 62/-
300V a.c.  52/-
14 Meter 11111 .57/6
VI" meter . . 72/-
1A a.c. 62/-
51 a.c. 52/-
101 me.* 52/-
201 mc. 62/-
30.4. a.c. 52/-

10mA 52/-
52/-
52/-
52/-
521-
OW-
52/-
52/-
52/ -

Type =AMP 2 in square fronts.
50/zA 62 - 10V .1.e. 40/-
50-0-50p1 .... 52 - 20V 11.e. 40/-
100p.A 52/- 60V .1.c. 40/-
100.0-1001a1 .. 47 5 300V d e 40;
500µA 46/- 15V me. 40/-
1mA 40/- 300V a.c. .... 40/-
5mA 40/- S Meter 11.11  421-
10011 40/- VU Meter .. . 52/-
50mA 40/- 11 a.c. 40/-
10010 A 40/- 51 a.c. 40/-
500mA 40/- 10A a.c. . 40/-
1A 40/- 201 a.c. ....40/-
51 40/- 301 a.c. ... 40/ -

Type MR.IMP. 3 In 31in fronts.
50µA 67/6 20V d.c. 42;-
50-0-50µ1 .... 66/- 50V .1.c. 42/-
100/zA 65/- 160V .1.c. .. . 45/-
100.0400111 52/. 300V .I.c. .... 42/-
500p1 47/6 15V a.... 42/-
500-0-500n1 . 42/- 50V a.c. 42/-imi 42/- isov a.... .... 42/-
00,1 42/- 300V a.c. ... 42/-
1001.1 42/- 500V a.c. 421-
6001 42/- 14 meter In..% . 47/6
100mA 42/- VU meter ... 07/6
500011 42/- 50111.4 ay.. . 42/-
11 42/- 100niA a.c. . 42/-
51 42/- 200mA me. 42V-
101 42/- 500,11.1 a.c. . 42/-
13A 42/- 11 a.c. 42/-
201 42,'- 51 a.c. 421-
30A 101 a.c. . . 42/-
604 47/5 201 a.c. 42/-
10V 11.0. ai. 30.1 a.c. .. 42'

MOVING IRON -
ALL OTHERs MOVING COIL

Please add postage

50-0-1 504A .... 37/6
100µ1 37/6
100.0-100,11 36/-
200µ1 35/-
500µA 30/-
500-0-500p1 27/6
1,01 27/6
1-0-11.1.1 27/6
2.01 27/6
5.01 27/5
10,,1.4 27/5
203.1.4 117/6
50mA 27/6
100111A 27/6

150mA 27/6
200mA 27/6
300i11.1 27/5
500mA 27/6
750m A 27/4
11 27/6
2.1 271
5.4 27/6
101 27/5
3V .1.e. 27/6
lOy d.c. 27/4
161' .1.e. 27/6
20%' d.c. 27/6
100V .1.e.
1601'.1.,' 27,5
300V .I.e. 271
600V d.c.
760V d.c.
15V n.e. 27/6
1.0V a.e. 27.6
150V ay. 27,5
300V me.
5001' rue.
S meter Ins . 32 -
VI' meter ... 42 '-

Type MR,45P. 21n square fronts.
30141 45/- 31 30/
50.0-60µ1 .... 42/- 10V 'I.,'. 30'-
100/.41 42/- 201'.1.c. 30'-
100-0.100µA ..37/0 50V .1.c. 30 -..
20012.1 37/6 300V d.c. 30 -
500µ1 32/- 30 -
500.0-5O0µ.1 .. 30/-
1101 30,'- S meter 1 in k . 37 6
51111 30/- V0 meter . . 45

30/- IA a.c.
502..1 30/- 5.1 ri.c. 30 -
100m 30,'- 10.1 a.c. 30 -
500o, k 30,-
1 k 30'- 30111.,. 30 -

"SEW" BAKELITE
PANEL METERS

Type MR 65. 3.in square fronts
aoom 5 35;-

13.1 36'-
30.1
50.1
5V six.
10V .1.e.
20V 11.c.
60V d.c.
150V .1.c.
300V .1.c.

25/z.4 70/- 30V a.c.
50/41 47/6 501' a.c. .

S0.0.50µ.1 45/- 160V a.c.'
100µ.1 VW- 300V a.c. .

100-0-100p 46,'- 5002. .1 a.,'.
500p.1 42/- 11 a.c. 36'-
]2.A 35/- 51 ay.' 35/.
101m.1 55/- 101 a.c. . 35/-
5mA SC- 20A a.c. . 351-
lOn1A 351- 301 0.0. 35/-
50m1 MR- 501 a.c. . 310-
100.01 aft- VI- meter . 62'-

35/-
36'-

. 35,

35
35

.301..4. sot-
EDGWISE METERS 50-0-50{11 57/6

100µ1 5716
Type P1.70. 3 17'32in v 1 15/22in x Limn 100-0-100p A 66/ -
deep. 200p1 115/-

600n
47;6

Send for illustrated brochure - Discounts for Quantities

High quality ceramic conatruction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole fixing, lin. dia. shafts. Bulk quantities available.
25 WATT. 10/.25/60/100/250/500/1,000/1,500/2,600 or 5,000 ohms, 14,5. P. a P. I.0.
50 WATT. 10/26/50/100/260/500/1,000/2,500 or 6,000 ohms, 21/-. P. a P. LG.
100 WATT. 1/5/10/26/50/100/250600/1,000 or 2,500 ohms, 27/6. 1' A 1.1'6.

11011111.11111.11:111.11,01..

FTC -401
TRANSISTOR
TESTER
Full capabilitiet, for ,,,ensuring
A, 11 and 1(10, npn nr pat.
Equally mlaptable for eheek-

.limies. Supplied complete
with instructions, battery and
teals. 65.19.6. P. & P. 3/,

MARCONI 211412 DISTORTION FACTOR
IILTRIM. Excellent condition. Fully tested.
11110. Carr. 15/-.

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

A new portable
bridge offering ex.
cellent range and
accuracy at low

. cost. Ranges: R.
111-11.1 mega

Ranges 1%.
L.1 µH - 1 1 1

HENRY 0 Ran-
ges -21;,. C. IOpF

1110mFd. 6
Ranges ±2. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges. 1,1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100nA.
Meter Indication. Attractive 2 tone metal
cane. Sian 7: 3 210. 1120. P. A P. 6/-.

COMIOR 1049 DOUBLE BEAM OSCILLO-
SCOPES. D.c. coupled. Rand w kith Ike/s.
Perfect order. W. Carr. 30' .

7E-200 RF SIGNAL GENERATOR
Accurate wide range
signal generator cover-
ing 120kc's to 600Mets
on '1 bands. Directly
calibrated. Variable
111, attenuator: audio
output. Ntal socket
for calibration. 220/
240V a.c. Size 140
216 170mm. Brand
new with instructions.
616. Carr. 7/6.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency t120 tic a 011 2 ranges. Output
500(1 or :AR. Operation 2002501 A.C.
Supplied fu perfect order. 212.10.0. Carr.
151/-.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

sine 20e/e In
200 At 'a on 4
bands. Square :
20c/s to 30 Ws.
Output imped-
ance 5,000 ohms.
200/230V. A.C.
Supplied brand
new nod gortran-
teed with inetruts

216.10.0. Carr. 7/6.

MARCONI TP885 VIDEO OSCILLATORS.
0.3M/1 z. sine Wa, e. 545. ('nrr.

LAFAYETTE 7E46 RESISTANCE
CAPACITY ANALYSER

2pr.2.o00 1111.1

2 ohms 3.00
megohnis. A leo
checks impe
dance. lump
ratio. insula-
tion. 200:.230%

Brand New 517.10.0.
Carr. 7/6

270' 500 MICROAMP METER. Incorporated
bl R1111111 Altitude Indicator ID-14APN.
Ideal for rev. coinitcr, etc. 15/4. P. A P. 3/,

ADVANCE TEST EQUIPMENT
land new and boxed in original sealed tenons.
31 II.AUDIO SIGNAL GENERATOR.
15 e/e to SO 1Ce,s. Sine wave. Output 600
ohms or 5 ohms. 130.0.0.
V179. UHF MILLIVOLT METER.
100 Kele to 1,000 31c/s. ri.e. 10 mV to 31'.
D.C. 10 mV to 3V. Current 0.01 /./.4 to 0.3
MA. Resistance I ..hut to 10 niegohni.
sua.b.o.
TT11. TRANSISTOR TESTER. Full range of
facilities for testing PNP or NPN transistors
In or out of circuit. 1137.10.0.
Carriage 10/- per Ron.
MARCONI T119511 BRAT FREQUENCY
OSCILLATORS. 0.40KHz. MM. Carr. 30/..

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

Also see next two pages
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SEMI -CONDUCTORS/ VALVES
BRAND NEW & FULLY GUARANTEED

TRANSISTORS
13914 1/6 AC128 51-
134001 1/6 ACI54 3/- B8Y39 4/6
134002 1/6 AC176 5/- 138Y51 8/6
134003 ACI87 61- BSY56 18/-
1E4004 2/- AC188 et- 1181/96A 81-
1214005 5/6 ACY17 61- BY100 3/6
1E4006 3/- ACY18 BYI24 3/.
134007 4/- ACYI9 6/- BY126 3/-
1E4148 1/6 ACY20 4/6 BY127 4/-
1E5054 4/6 ACY21 4/4 BY210 3/-
20301 4/- ACY22 3/6 BYZ11 7/-
20302 4/6 ACY28 3/6 BYZ12 8/-
20303 6/ ACY40 3/- BYZ13 5/-
20306 7/6 AD140 10/- 10480 19/6
20308 5/- AD149 10/- MJ481 25/ -
20309 6/- ADM 7/6 RPM,. 8/6
20371 4/6 AD162 7/0 1199103 7/-
20374 5/4 AF114 6/8 MPF104 7/6
20381 5/- AF115 6/- MPF105 81-

2E696
2E897
23668
23706
2N706A
2N708

8/8
8/6
3/0
8/-
2/6
31-

AF116
AF117
AF118
AF119
AFI24
AFI26

6/6
5/-

12/8
4/-
5/-
3/5

NKT213
NKT214
NKT216
NKT217
NI/T224
NKT241

8/-
31-
7/6
8/-
4/6
5/6

2E914 4/6 AF127 8/6 NKT261 4/-
2E916 4/6 Amp 6- NKT271 6/-
2E918 7/6 AF178' 9//6 NKT272 8/-
2E929 416 AFI80 10/6 NKT274 4/-
23930 5/6 AF181 8/6 NKT275 51.
231131 5/- AF186 8/- NICT275
231131 6/- AF239 6/6 NKT281 5/0
2N1302 4/- A8y26 5/- NKT403 15/-
231303 4/6 A131/27 6/6 NKT404 18/6
2101304
231305 6/-,

ASY28
A8Z17

5/-
8/6

NKT405
NKT773

15/-
5/-

231306 r AUTIO 19/6 NICT10439 7/6
2N1307 BAY31 1/6 0A5 3/.
2E1308
2E1309
2E1613
2E1711

418

BC107
BC108
BC109
BC113

2/6
8/6
8/6
5/-

°Al°
0A47
0A70
0A79

6/-
2/-
2/-
8/-

231889
231893
232147
2E2160
2N2193
2E2217
232218

10rr
18/6

r,:
6/;

BC116
BCI25
BCI26
BCI47
BC148
BC149
BC167

8/-
11/-
11/-
3/6
8/6
4/-
3/.

0A81

0A90
0A91
0A95
0A200
0A202

8/6
2/-
1/6
1/6
1/6
2/-

2E2219 6/8 BC172 8/6 0A210 8/6
232369
2E2369
2N2369A

8/6
4/-

BC177
BC186
BCI82L

7/6
7/6
4/-

90C10
002
0022

7
18/6

9/6
2E2484
2E2613
2E2646
2E2904
2E2923
232924
232925
2329260

-10/8
11/-
3/6
3/8
5/6
196

BC184L
BC212LBcygp
BCY31
BCY32
BCY33
BCY34
BCY38

4/-
4/6
5/-
6/-

I0/-
4/-
5/-
6/-

0023
0C24
0C21
0026
0C28
0029
0035
0C38

10/-
10/-

7/8
5/-

18/6
18/6
10/-
18/6

2N29260 2/6 BCY42 3/- 0C41 9/-
232926Y 2/8 BCY43 4/- 0042 6/-
233053 5/- BCY7I 6/- 0044 3/8
2518094 10/- BCY72 8/6 0045 3/-
233055 151- BCZII 7/6 0046 5/6
2N3391A
2N8416
2E3570

0/.
7/6
8/6

BD121
BD123
1313124

18/-
10/6
18/-

0070
0071
0072

2/6
3/-
5/-

233702 17/6 8E113 6/- 0073 8/-
2E3703 2/6 8E117 9/6 0074 8/-
2N3704 3/6 13E187 5/- 0075
2N3705 3/- 8E173 0/- 0076 5/.
2N3706 4/6 8E180 7/0 0077 8/-
233707 3/- 8E181 7/8 0078 4/-
2513708 8/6 8E182 6/6 0081 5/-
2N3709
2E3710

5/6
2/6

8E184
3E185

5/-
5/-

008111
0083 84/-

2N3711 8/6 39194 3/6 0084 5/-
2E3819 7/- 3E195 3/- 0C139 11/-
2513903 7/- BF200 7/4 00140 7/6
2N3904 7/- 8E224 6/- 00169 4/.
2N3905 7/6 BEM 6/- 00170 5/-
2E3906 7/6 3E244 9/6 00171 4-
2E4008
2E4059
2E4061
2164062

3/6
5/-
5/-
4/6

BFX12
BFX13
BFX29
BFX30

4/6
4/6
6/-
6/6

00200
00201
00202
00203

7//6
9

12/6
7/6

2E4286 5/- BFX44 7/6 00204 8/-
2N4287 3/0 BFX85 00205 12/6
234288 8/- BFX86 64 00207 15/-
2N4289
234290

8/6
5/-

BFX87
BFX88

6/6
5/-

OCP71
ORP12

19/6
10/-

2574291 3/- 8E918 5/- OR960 8/-
2514292
2515354
235355

5/-
5/6
5/5

BFY20
8E960
BFY51

12/6
4/4

4/6

9346A
P14001
PL4002

5/.
2/9
8/-

28102 5/- 13E952 914003 8/8
28103
28104

7/6
7/0

3E990
B8X19

18/68/6 PL4004
PL4005

8/6
3/9

40250 10/- 1313X20 3/6 PL4006 4/-
40361 11/- BSX21 7/6 PL4007 4/9
40382 111/-11380178 8/- TI843 8/-
AC107 74138E26 3/6 T1844 8/6
AC126 5/'BSY27 4/- T.11345 3/6
1C127 5'- BSY28 9/0 TI846 8/6

THYRISTORS
PIV 50 100 200 300 350 400
IA 5/- 6/6 7/6 8/- 9/5
3A 6/- 8/- 9/- 10/-
5A - 11/. 131- - 15/-
7A 11/- 12/- 14/- 19/6
100A - - - 80/- d51.

114
IRS
1135
IT4
IU4
I1.75
0A2
OB2
OZ4
014
21121
3Q4
384
3V4
5R4
5174
5V4
5Y3
57.40
8/3012
6AC7
8A07
OAKS
6AK6
6AL5
8AM6
13AQ5
6A06
6AT6
BALM
6AV6
0BA6
63E6
8336
6BJ6
63Q7A
8337
61338
6BW6
8BW7
6BZ6
6C4
8CD6
4301,6
6CW4
691
6F60
6F13
6F14
6E15
8918
6F23
6116
674
635
6J5GT
8JB
827
6K80
61,60T
6LD20
6Q7
60A7
6807
6837
68K7
6817
6837
08Q7
6174
6V6G
°VOGT
6X4
6X50
6XISOT
1002
10FI
10913
10914
12AT6
12AT7
12AU7
12AX7
I2AV6
12BA6
123E6
12B117
19AQS
20D1
209.2
2011
2091
2093
2094
2095

VALVES
2/6 2516 7/6
7/- 2624 6/-
5/- 25Z5 3/0
0/0 2526 11/6
0/- 30015 15/-
9/6 30017 16/-
6/6 30018 15/-
6/6 3095 17/-
6/- 30911 15/-
8/6 30E112 18/6
6/6 30E114 15/6
5/- 30115 17/-
7/- 30L17 17/-
8/- 30912 16/-

11/- 30919 15/-
6/- 30911 15/0
8/- 309113 18/-
6/- 309114 17/-

1757. 3395W164 96/16.

3624 51-
7/6 3525 7/-

1161/6- 00c50355

7/-
7/.

4/6 85A7 7/6
616 807 9/6
6/- 1825 5/-
6/- 5763 13/-
5/- 6146 80/-
6/6 AZ31 10/-
45/67. CDTA3F191 571/6-

8/6 DAF96 7/9
6/6 DF91 4/8
7/6 DF96 7/9

17/- DK91 7/-
18/- DK92 9/-
16/- DE98 8/.

163//66 DDLL9942 87//:

6/. DL96 7/6
28/- DM70 6/6
10/- DY88 0/8
18/6 DY87 7/-
12/6 E88CC 12/5
4/. EI809 15/-
7/- EABC80 0/6

12/- EAF42 10/-
11/- EB91 3/3
8/- EBC4I 10/8

15/6 EBC81 6/6
3/- 38E80 8/-
9/6 38E83 8/6
4/- EBF89 6/6
6/- 313121 18/-
3/6 EC86 12/-
8/6 EC88 12/-
6/. ECC40 11/-
9/. ECC84 6/-
6/6 ECC85 5/6
7/6 ECC88 8/-
7/- ECF80 7/-
6/- ECF82 7/-
7/- ECF86 18/6
6/- ECH21 11/6
6/- RC1185 12/-
5/6 ECH42

EC1481 5/6
18/6 ECH83 8/6

5/- RCI-80 9/-
5/6 ECL82 6/6
6/- 30183 12/6
5/8 EC186 8/6
5/6 EF37A 8/-
10/- 13939 9/-
13/. EF40 10/-
11/- EF4I 12/6
80/- EF42 14/-
5/. EF80 5/-
4/- 13985 7/-
5/- EF86 6/8
6/- EF89 5/6
5/. EF9I 4/6
6/8 3992 7/0
6/0 EF183 5/0
5/6 39184
5/6 131190
9/- EL34

15/- 3133
20/- EL4I
10/- 3142
12/- EL8I
20/- EL84
20/- 131.85

7/-
8/. UF80 5/-

10/017F89 7/-
17/60141 12/-
11/. 0184  6/6
11/6 0941 8/-
10/-' YY89 6/-
5/- VR105/30 6/8
813 VR150/30 5/-

3191 6/-
EL95 7/-
131180 BI-
EM81
EM84 7/6
EM85 11/.
EM87 11/.
EY51 11/ -

RPM 8/-
3E87 5/6
EZ4Q 7/6
EZ41 9/-
EZ80 6/6
EZ8I 5/6
0232 9/6
0234 11/-
K188 87/6
KT88 88/5
MU14 Bi-
PABC80 8/-
PC86 11/6
PC88 13/-
PC97 8/6
PC900 9/6
PCC84 71.
POC85 11/-
P0088 18/-
PCC89 10/6
9(1C189 11/-
PCF80 5/4
PCF82 0/9
PCF84 9/-
PC988 11/-
PC98000 15/-
PC9801 10/-
n9802 10/-
PC9805 15/-
PC9800 13/-
M9808 15/6
PCL82 7/9
PCL83 13/.
PCL84 8/0
PCL85 9/6
PCL85 9/6
9E1200 11/-
PL36 11/-
PL81 9/5
PL82 9/-
PL83 11/-
PL84 7/-
PL500 15/-
91.004 16/-
PY32 11/-
PY38 12/6
PY80 6/8
PY8 I 6/-
PY82 6/-
PY83 7/6
PY88 9/-
PY800 10/.
PY801 10/-
025 15/-
026 16/-
050 61-
U52 6/-
0191 14/-
0281 8/-
U282 8/-
0301 11/6
0801 90/-
UABC80 6/9
UAF42 10/6
UBC4I 9/8
UBC81 8/-
UBF80 7/3
1.711989 71-
043084 9/9
UCC85 11/-
1.70980 10/6
UCH21 11/-
001142 13/-
UCH81 5/6
170182 71-
1701.83 12/-
0941 10/-

ZENER DIODES
400mw. (3.3 to 33v) 3/-

1.5 watt (2.4 to 200v) 4/-
10 watt (3.9 to 100v) 8/ -

INTEGRATED
CIRCUITS

L900 9/9; L914 9/6; L923
18/6; IC -10 50/-; 81403
42/6; MC1303 UM; MC1304
SW.; 9A246 UM CA3006
25/6; CA3011 16/6; CA3052
56/6; FCHISI 10/-; Fell
161 10/; FJHI41 10/-;
FJI1171 10/-; 9311181
10/-; 931122110/-; FJH231
10/-; 931124110/-; 9311251
10/-; 93312117/6; 933131
17/6; 933211 2.5/-; FJY101
10/-.

SEND
BAR
FOR
FULL

LISTS!

DISCOUNTS
10% on
1_+ any
one type.
13% on
23+ any-
one type.
Large
quantity
discounts on
application
Postage -
Semi
Conductors
1/8;
Valves 3/..

I/M7 ati/PAffiter
SAVE UP TO
33'3% OR MORE
SEND S.A.E. FOR -

DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

GARRARD
FULL CURRENT RANGE OFFERED. BRAND NEW AT FANTASTIC SAVINGS

202ST/C stereo 43.17.6 81728 524.19.8
40 MKII stereo 18.8.0 AP78 222.10.0
3000 stereo 19.19.6 8175

81,76B
525.19.8
927.19.6

SP25 MK III 111.15.0 81,9513 237.10.0
8155 611.18.6 A70/11 211.19.6
816511 614,19.6 401 126. 0.0
Carriage 7/6 extra each item.

TEAK PLINTHS AND PERSPEX COVERS
1. For 0P25, 0255, 8155, 3000, 2025T/C, 2025, 1000.
2. For AP75, 8175, 8195. 55.19.6
3. For 8925 etc. to operate with lid In place 55.19.8
Carriage 7/6 extra each type. Full range of Garrard accessories available.

13.19.6

TELETON
SPECIAL OFFER!

MOT AM/PM STEREO TONER AMPLIFIER
WITH MATCHING PAIR 8A1003 IPELIER
SYSTEMS

Output 4 watts per channel. Excellent
reception AFC, built-in MPX. Cer/XTAL
Input. Total List 150.5.0. OUR PRICE
429.19.0, Carr. 12/6.
Also available with Garrard 2025T/C
Record Changer, Plinth, cover and stereo
cartridge. Ready wired. 145. Carr. 20/-.

TELETON SAQ203E
STEREO AMPLIFIER

Solid state, 10W
per channel music

Q power. 8W '6'6.
Inputs for nag,
ceramic, tuner, aux.

SPECIAL PRICE 110. Carr. 7/6.

HOSIDEN DH -025 STEREO HEADPHONES
Wonderful value and
excellent perfor-
mance combined.
Adjustable head-
band. 8 ohm 7.4

impedance.
20-12,000 cps.
Complete with lead
and stereo jack plug.
ONLY 47/6.
P. 4: P. 2/6.

HOSIDEN DH -08S DE LUXE
STEREO
HEADPHONES
Features unique mech.
(mica! 2 -way units and
fitted adjustable level
controls. 8 ohm im-
pedence. 20-20,000cps.
Complete with spring
lead & stereo jack plug
27.19.6. P. & P. 2/6.

AMERICAN TAPE
First grade quality American tapes.
new Discount on quantities.

225ft. L.P. acetate
311n. 800ft. T.P. mylar
Sin. 600ft. std. plastic
Sin. 000ft. L.P. acetate
Sin. 1,200ft. D.P. mylar
51in. 1,200ft. L.P. acetate
Silo. 1,200ft. L.P. mylar
151in. 1,800ft. D.P. mylar
Min. 2,400ft. L.P. molar
71n. 1,200ft. std. acetate 12/6
7in. 1,800ft. L.P. acetate 16/-
7in. MOON. L.P. mylar 80/-
71n. 2,40016. D.P. mylar 25/-
71n. 3,600ft. T.P. mylar 461 -
Postage 2/-. Over 13 post paid.

Brand

SPECIAL OFFERS!
Garrard SP25/III fitted Goldring (1000
cartridge and wooden plinth and plastic
cover. Ready wired. Total list price 135.
OUR PRICE 128.10.0. Carr. 10/-.
GOLDRING 0169/2 fitted Goldring 0800
cartridge complete with de luxe base and
cover. Total list price 160.16.0.
OUR PRICE 539. Carr. 20/.

SINCLAIR EQUIPMENT
Project 60. Package offers. 2  Z30 amplifier,
stereo 80 pre -amp. PZ5 power supply,

519.0.0, Carr. 7/6. Or

I:..r with power

amplifier, stereo 80 pre -
amp, P28 power supply.
121.10.0. Carr. 7/6.
Transformer for PZ8,
59/8 extra. Add to any

of the above 44.17.6. for active filter unit
and 116 for a pair of Q16 speakers. Project
80 FM Tuner 220.19.6. Carr. -7/6.
All other Sinclair products in stock. 2000,
amplifier, 553, Carr. 7/6. 3000 Amplifier Pt
Carr. 7/6. Neoteric amplifier 1516, Carr. 7/6.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 4 < 2.1in.
3 I.F. /gages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates

on 9V batter). Coverage 88-108 61 Hs. Ready
built ready for use. Fantastic value for
money. 14.7.0. P. & P. 2/6. Stereo multiplex
adaptors 99/4.

Latest
Catalogue

Our lateen edition giving full details of a
comprehensive range of III -F1 EQUIPMENT
COMPONENTS. TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 10/-. 248
pages, fully illustrated and detailing
thousands of items at bargain prices.

316
10/-
5/6 51-04404.

10/- Demean
15/- fpm ma
12/4 t Equepment
16/- (50605.5
23/5
39/6 Irrty.

TRY
orto

SEND

NOW -

ONLY

7/6

P. & P.

1/6

4-- 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. Separate Y1, Y2 ampli-
fiers. Calibrated triggered sweep from
0.2µsec to 100msec/cm.
Supplied complete with all aeceasories and
instruction.. 117, Carr. paid.

MARCONI CT44'
TF956 AF
ABSORPTION
WATTMETER

zziwatt to 6 watts.

120. Ca;r. 20/,

74111.
DECADE
RESISTANCE
ATTENDATOR
Variable range
0-111dB. Con-
nection.. Un-
balanced 1' and Bridge T. Impedance
6000 range (0.1dB , 10) + (1dB 10)
+ 10 + 20 + 30 + 40dB. Frequency:
d.c. to 200kHz (-3dB). Accuracy:
0.05dB. +Indication dB 0-01. Maxi-
mum input less than 4W (50V). Built In
6000 load resistance with internal/external
switch. Brand new 127.10.0. P. & P. 5/,

BELCO AF -5A
SOLID STATE SINE SQUARE

WAVE C.R. OSCILLATOR
Sine
18-200,000Hz;
Square
18-60,000Hz.
Output max
+10dB (10k 1.
Operation
Internal
batteries.

At realre two-tone ease 7f in 6in 21n.
Price 217.10.0 Carr. 3/6.

410

MUM Transistorised
Sinai Generator. 5 ranges
400 kHz -30 mHz. An
inexpensive Instrument
for the handyman. Oper-
ate. on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
31 x311. Complete
with instruction. and
leads. 17.19,111. P.& P. 4/-.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. filinelHz
to 100kHz. Square 2011.
to 20kHz. Output maw.
+10dB (10k0). Opera-
tion 220/240V a.c. Size
216nizz1 160nu
120mnt.
Price WACO. Carr.
5/-.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
01 / 4103 / 1 / 3 / 1 /
3/ 10 / 30/ 100 / 300V.
R.M.S. 40.-1.2Mc/s.
Decibels -40 to +30113.
Supplied brand new
complete with leads and
instructions. Operation
230V a.c. 1117.16.0. Carr.

7E-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
1.3-1,500V. A.c. volts
1.5-1,500V. Resistance
up to 1,000 megohms,
220/240V a.c. operation.
Complete with probe and
instructions. 117.10.0.
P. & P. 6/-. Additional
Probes available: R.F.
4216. HY. 50/e.

AUTO TRANSFORMERS
0/113/230v. Step up or step down. Fully
shrouded.

150 W. 62.7.6, P. & P. 316
300 W. 13.5.0, P. & P. 4/6
600 \V. 14.19.6, P. & P. 6/6

1,000 W: 17.5.0, 1'. & P. 7/6
1,500 W. 1.9.19.6, P. & P. 8/6

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
ing. Ideal for control of
lamps, drills, electrical
appliances, etc. Input
230/240V a.c. Output con-
tinuously variable from
20V to 230V.
Model MR2306 5A 68 46

. 43mm, 06.7.5, Model
MR2310 30A 90 65 x

60mm, 811.19.0 Postage 2/6.

MULTIMETERS kr EVERY papo.siel

TECH 9144. 1,000
O.P.V. 0/10/60/250/
600/1,000V a.c. and

0/1/100/500mA.
4.e. 0/100K. 1111/6. P. & P. 2/6.

MODEL 11400. 20,000
O.P.V. Mirror wale, over-
load protection. 0/3/25/
125/1,000V ,l.c. 0/10/50/
250/1,000V a.c. 0/50AA/
250MA. 0/60K/6 meg.

-20 to 5)62t1B. 75/, P. & P. 3/-.

MODEL 500. 30.000
O.P.V. with overload
PrOtection, mirror scale0/ / 2 .1/ 10/ 20/100/
260/500/1,000 V d.c. 0/2.3/
10/23/ 100/ 960/500/
1,000 V. a.c. 0/50 6161/6/60/
600 mA. 12 amp. d.c.
0/60K/6 Meg./60 Meg O.
58.17.11 Poet paid.

MODEL 1E-70. 30,000
O.P.V. 0/3/16/60/300/
600/1,200V d.c. 0/6/30/
120/600/1,200V a.c. 0/
30z1A/3/30/300mA. 0/
16K/160K/143M/16 meg.

86.16.0. P. a P. 3/-.

TIE MODEL 11140E. 46
ranges, mirror wale.. 50K/
Volt d.c. 614 /Volt a.c. D.c.
volts: 0.123, 0.25, 1.25, 2.5,
3, 10, '25, 50, 126, 260, WO,
1,000V. A.c. volt.: 1.5, 3,

5, 10, 25, 60, 126, 250, 500, 1,000V. D.c.
current: 26, 50nA, 2.5, 5, 25, 50, 260,
500mA, 6, 10A. Resistance: 10K, 100K,
1 meg., 10 meg. Decibels: -20 to
+81.5dB. 88.17.11. P. & P. 3/6.

171400 20,04X10 /VOLT
MIILTIMETER.

Mirror scale and
bin full view

meter. 2 colour scale. 0/
2.3 / 10 1260 / 1,000 /

3,000%' :i.e. 0/25/12.6/10/50/260/1,000/
5,000V d.c. 0/50µA/110/100/500mA/10A
d.1. 02K/200K/20 meg. ohm. 115.0.0.
P. & P. 5/..

MODEL 5025. 57
ranges, giant 51in
meter, polarity
reverse switch. Ben-
eithity : 50K /Volt
d.c. 5X/Volt a.c.

D.C. Volts: 0.123, 0.25, 1-20, 5, 10, 26, 60,
126, 230,500.1,000V. A., Volts: 1.5, 3. 5.
10, 23, 50. 123. 250, 500, 1,000V. D.c.
current: 25, 50µA, 2.3, 5, 25, 50, 250,
500n1A. 5, 10A. Resistance: 2K, 10K,
100K, 1 meg, 10 meg. Decibels: -20 to
+85dB. 612.10.0. P. & P. 3/6.

10101 MUM. 20k 0 /
Volt 5/25/50/260/300/
2,500V d.c. 10/30/100/300/
1,000V a.c. 0/50µA/26mA
260mA d.c. 0/6K/6 meg.
ohm. -20 to +2268.
10-0, 100 m91. 0-100-0.1 mfd. 86/8. P. &
P. 3/-.

MODEL 1E-860. 30,000
O.P.V. Mirror scale, over-
load protection 0/0.6/3/15/
60/300/1,200V d.c. 0/6/30/
120/600/1,200V a.c. 0/
306zA / 6mA I 6011[A 1

300mA/600zitA. 0/8K/80K/800K/8 meg.
-20 to +63111. 86.15.6. P. & P. 3/..
MODEL TE SO. 20.000
0.1.V.
o/ 10 / 60 / 100 / 500 /
1.000V. a.c. 0/3/95/30/
250 / 300 / 1,000V d.c.

6/50/600m A./
0/6K/60/K/600K/6 Meg.
04.17.8. P. & P. 3/-.

MODEL 1E40. 50,000
0.P.V. Mirror scale, over-
load protection. 003/13/60/
300/600/1,200V d.c. 0/6/
30/120/300/1,200V d.c.
0.03/6/60/600mA. d.c.
16X/160K/1.6/16 meg. -20 to +63.111.
87.10.0. P. & P. 3/,
TIE MODEL TW4OCB.
Features Resettable Over-
load Button. Sensitivity:
20E0 /Volt d.c. 5K0/
Volt a.c. D.c. volts: 0-0.5,
2.5, 10, 50, 260, 1,000V.
A.c. vol.: 0-2.5, 10, 50, 250, 1,000V. D.c.
currents: 0-0.05, 045, 5, 50, 600mA.
Resistance: 0-5K, 60K, 0-500K, 5 meg.
Decibela: -20 to +62dB. 1111.10.0. P. &
P. 3/6.

MODEL AS1011D. 100K 0
Volt. mirror scale.
Built-in meter protection 0/
3/12/60/120/900/600/1,200V
d.c. 0/6/30/120/300/600V
n.e. 11/10µA/6/60/300mA/
12A. 0/2K/200K/2M/200M. -20 to
+17dB. 811140.0. P. & P. 3/6.

TIE LAE TEEPEE.
100,000 O.P.V.
Olin scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c.15/Volt a.c.
D.c. volts: 0.3, 2.5, 10, 50, 250, 1,000V.
A.c. volta: 9, 10, 50. 260, 500. 1,000V.
D.c. current: 10; 100µ..1. 10, 100, 600mA,
2.5, 10.4. Resistance: 1K. 10K, 100K,
10 meg, 100 meg. Decibels: -10 to
+49dB. Plastic caw with carrying handle,

else 71in 61 in 311n. 018.18.0. P. & P.

AVOMETER MOVEMENTS

Spare movements for Model 8 or 9. (Fitted
with Model 9 scale) or basis for any multi -
meter. Brand New Boxed 119/11. P. & P. 3/6.

SKY WOOD SW -500

30 K 0 /Volt. Mirror
wale DC Volts
0.6/3/12/301300/600.
AC Volts 3/30/300/
600. DC Current
20u 4/6/60/600mA.
Resistance 10K/100

K/IMeg/10 Meg. Decibels -2220 to +67db
17.10.0. P & P sr-.

270° WIDE ANGLE
1mA METERS
MWI.6 60nun square
13.19.6. MW1.8 80mm
square 14.19.6. P. & P.
extra

"YAMABISHI" VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality . Low price . Immediate delivery
MODEL S-260 MODEL S-260 B

General Purpose Panel Mounting
Bench Mounting I.( 15.10.0

IA 16.10.02-3.4 011.18.6
9.5.4 143.15.0 Please add postage
5A 09.15.0 ALL MODELS
8A *14.10.0 INPUT 230 VOLTS. 50160
10A *18,10.0 CYCLES. OUTPUT
12A 221. 0.0 VARIABLE 0.280 VOLTS
204 237. 0.0 Special discounts for (mantas

UNR-30 RECEIVER
4 Bands covering 650KHz-30MHz. B.F.O.
Built in Speaker 220/240V a.c. Brand new
with instructions. mutt Carr. 7/6.

WHO TRANSCEIVERS
Large quantity available for EXPORT!
Excellent condition. Enquiries invited.

UR-IA SOLID STATE
COMMUNICATION RECEIVER
4 Bands covering 50KHz-30MHz. ?ET, S
Meter, Variable BFO for SOB. Built In
Speaker, Telescopic Aerial. Bandspread,
Sensitivity Control. 220/240V a.c. or 12V
d.c. 1211n 41 in 7in. Brand new with
instructions. 125. Carr. 7/6.

LAFAYETTE
HA -600
RECEIVER

General coverage 160-40411411., 660KHz-
30/111.. FET front end, 2 mech. filters.
product detector, variable B.F.O., noise
limiter, S Meter, Bandspread. RF Gain.
151n < (ifin 811n. 181b. 220/240V a.c.
or 12V d.c. Brand new with Instructions.
606. Carr. 10/-.

LAPAYET TE
HA -800 SOLID
STATE AMATEUR
COMMUNICATION
RECEIVER ILILSAAjmaiN
3.0-4, 7-7.3, 14-14.36, 21-21.46, 28-29.7,
50-64YHa. Dual conversion, 2 neech.
filters, product detector, variable BFO,
S Meter, 100KHz calibrator. 220/240V
a.c. or 12V (1.c. 16in a 9lin a Olin. 191b.
Brand new with instructions. 157.10.0.
Carr. paid (100KHz Crystal 894 extra).

t

LAFAYETTE
MO VHF FM
RECEIVER

Solid State. 152-174MHz. Fully tuneable
or crystal controlled (not supplied). Built
in Speaker, Squelch and Volume Controls.
220/240V a.c. or 12V d.c. Brand new with
instructions. 137.10.0. Carr. 10/-.

FULL RANGE OF TRIO EQ13IPMENT

VOLTAGE STABILISER TRANSFORMERS
180-260V input. Output 230V. Available
100W or 226W. 012.10.0. Carr. 6/..

EDDYSTONE VHF RECEIVERS MODEL
7708.10-166 Mc/.. Excellent condition. 8150.

INTERCOM/BABY SITTER
Transistorised In-
come, ideal for
home / office / work-
shop, etc. 2 -way
buzzer call system.
For desk or wall
mounting. Supplied
complete with con-
necting wire, bat-

teries, instructions, 2 station US. P. & P.
2/6. 4 station 26.12.8. P. & P. 5/-.

TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM
Operative over amazingly
long distances. Separate call
and press to talk buttons.
2 -wire connection. 1000's of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets.
16.19.6. P. & P. 36.

GMESMITH & CO Ala 0)E0) LTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387
OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 1,'2 DAY THURSDAY)

All Mail Orders 0,-
147. Church Street.

London. W.2
Tel: 01-2626562
( Trade supplied)

4fo,
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0111 
20 Solid State

 Projects for the Car 
 and Garage
 R. M. Marston
 Eighteen of the twenty projects

described are intended for use in
112 the car. These range from hazard

warnings such as ice and over -
ail. heating, to those that ease the
1. driver's task and allow him to con-

centrate on driving: for example
IF the Anti -sleep alarm, the wind -
A, screen wiper controller and the
WA, automatic sidelight switch. Clear
MP,. descriptions of the operation and
IP,. construction of each circuit together
12 with the detailed lists of coin-
 ponents, make each project simple,
IF and the book will be useful to the
31: car owner, student and electrical
1.2 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  

66.15.0
Solve your communica-
tion problems with this

4 -Station Transistor Intercom system (1 master and
3 Subs), in deluxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Sobs 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 connecting wires each 66ft. and
other accessories. P. & P. 7/6.

MAINS INTERCOM
No batteries --no wires. Just plug in the mains Lit
instant two-way, loud and clear communication
On/off switch and volume control with lark system.
Price 212.19.0. P. & P. 9,- extra.

INTERCOM/BABY ALARM

Gns
Same as 4 -Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 6611. connecting wire.
Battery 2/6. P. & P. 4/6.

r-onsistorTELEPHONEAMPIMER

vIt.). 59/6
Why not boost
business effi-

ciency with this incredible Dc -Luxe Telephone Anaph-
ase. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Battery 2,9S extra. P. it P.
3/6. Full price refunded it not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE' 11)
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 features
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
81in 61in 31in.
£17.50 net plus 50p carriage

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 113-50k0. Operates
from 9V battery. Complete printed -
circuit assembly, built and tested.
Size 4in. x 21in. 111n. £3.25 plus 10p
carriage.
OR £2.50 plus 10p carriage in KIT
FORM
SUPER "FUZZ" UNIT. Connects
between guitar and amplifier. Oper-
ates from 9V battery. Complete
printed -circuit board assembly, built
and tested. Size 31in. 21in. fin.

£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 enquiries

Dabar Electronic Products
98a Lichfield Street, Walsall, Staffs.

Vary the strength
of your lighting with a

--v-
ITCH

The DIM MASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. 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 DIM MASWITCH
has built-in radio interference suppression.
Price: f3. 4. Od plus 1,6d post and packing
Kit Form: E2. 14. Oct plus 1 /6d post and packing
Please send C.W.O. to: -

DEXTER & COMPANY
1 ULVER HOUSE, 19, KING STREET,
CHESTER CH1 2AH. Tel: 0244-25883.
As supplied to H.M. Government Departments,

Hospitals, Local Authorities, etc.

NEW RANGE U.H.F. TV AERIALS

All U.H.F. aerials nu. tined 9 ith tilting bracket
and 4 element grid reflectors.

Loft Mounting Arras s, 7 element, 4.1 -;
II element, 52 II; 14 element, lig -; 18 element, 70 -.
Wall Mounting with Cranked Arm, 7

element, 65 -; 11 element, 75;-; 14 element, 82
15 element, 10'-. Chimney Mounting Array.
Complete, 7 element, 80,-; 11 element, 87.6; 14
element, 95,-; 18 element, 105,-. Complete assembly
instructions with every aerial. Lows- Loss Co-
axial Cable. I 8 yd. King Teleboosters-
Labgear U.H.F. Boosters from 75 Belling Ls','
" Concord " all Band V.H.F. U.H.F. mains
operated pre -amp 57.10.9. State clearly channel
number required on all orders. p.p. Aerials S

Accessories 3 -. C.W.O. or C.O.D.

BBC ITV  FM AERIALS
B.B.C. (Band 1). Loft, 27/
Wall S; D, 32,6...H" array, 60 -.
I.T.V. (Band 3). 5 element
loft array, 45.'-. 7 element, 55 -.
Wall mounting 5 element, 65.'-.
Combined BBC ITV loft 1 + 5,
55'-. I + 7.67,6. Wall mounting
1 + 5, 77 5. Chimney mounting
1+ 5, 90,-. Pre -amps from 75 -.

Combined BBC! IT%
BBC2 Aerials. I + 5 + 9.
WV-. 1 + 5 + 14,14 7 +
14, 100 -. Available loft only.

F.M. Radio Loft S.D. 19.0. " H ", 38 6. 3 element
array, 57 IL Standard co -axial cable. I - yd. Coax
plugs, 1 8. Outlet boxes. 6 -. Diplexer crossover
boxes. 17,6. p.p. Aerials, 8,-; accessories, 3.-.
C.W.O. or C.O.D. (mm. C.O.D. charge 3.6.) 1  for
fully Illustrated Lists.

CALLERS WELCOMED

OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)
40-41 Monarch Parade

London Road, Mitcham, Surrey
01-648 4884
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BI-PREPAK
FULLY TESTED AND MARKED

AC107 31- OCI70 I 6

ACI26 2/6 0C171 16
ACI 27 3/6 0C200 5

ACI2B 2/6 0C201 5

AC176 5/- 20301 2 6
ACT 17 3/- 2G303 2 6
AF239 7/6 2N7 I I 10
AFI86 10/- 2N1302-3 4

AFI39 7/6 2N1304-5 5

BCI54 5/- 2N1306-7 6
BCI71 = BC107 2/6 2N1308-9 7
BCI 72 = BC108 2/6 2N3819FET 9
BFI 94 3/-
BF274 3/- Power
BFY5O 4/- Transistors
BSY25 7/6 0C20 10

BSY26 2/6 0C23 6
BSY27 2/6 OC25 5 -

BSY28 2/6 0C26
BSY29 2/6 0C28 6/-
BSY95A 3/- OC35 5i -
0C41 2/6 0C36 7/6
0C44 2/6 AD I 49 6/-
0C45 2/6 AUYIO 25/-
0071 2/6 25034 5/-
0072 2/6 2N3055 12/6
0073 3/6 Diodes
OM 2/6 AAY42
008 I D 2/6 OA95 2

4/- 0A79 19
0C139 2/6 0A81 I 9

0C140 3/6 IN914 1 6

FREE!
PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 10/- WITH ORDERS

OVER f4

LIMITED
CLEARANCE LINES
DON'T MISS THIS LAST CHANCE

ONLY A FEW LEFT
UHF/VHF T.V. TUNER UNITS

TU.2 CONTAINING 2 AFI06's & 2 AF179's
PRICE 10/- P. & P. 2/6 EACH UNIT
All the units have many other components, 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 PY500 valves. As removed from colour
receivers at the factory.

ONLY
NnillacfiI kin.g/1aposto

SPECIAL LINE
I AMP Bridge rectifiers r Square
100 PI V. 5- 400 PIV. - 6,6 SOO P1V. er-

PAK F.3 2/6
Complementary Set. PAIR

NPN/PNP Germ. Trans.

BUMPER BUNDLES
These parcels contain all types of surplus elec-
tronic components, printed panels, switches.
potentiometers, transistors and diodes, etc.

2 LBS IN WEIGHT FOR LI
Post arid packing 4 6

OUR VERY POPULAR 6d. TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE "A" PNP Silicon alloy, metal TO -5 can. 25300 type, direct replacement for the
0C200/203 range.

TYPE "B" PNP Silicon, plastic encapsulation, low voltage but good gain, these are of
the 2N370213 and 2N4059/62 range.

TYPE "D" NPN Silicon planar, plastic TO -18 case. Audio preamplifier or 500 mW output
stage, of the 13C113/4/5 range.

TYPE "E" PNP Germanium AF or RF please state on order. Fully marked and tested.

SPECIAL
OFFER

GE.1040101
BRIDGE

RECTMEM

GEX. 541 FINNED

SINGLE
PMASE

THREE
PHASE

12 Amp.
48 Volts

Pimp. 14 Volts

Ideal for BatterY
Chargers or

Power Units

°lost
i 6 Eachtiered at

IT s'

Post b Packing
216

as

NEW UNMARKED UNTESTED PAKS
566 150 Germanium Diodes

Min. glass type 10/-
883 200 Trans. manufacturer's rejects in/.

all types NPN, PNP, Sil. and
Germ.

B84 inn Silicon Diodes DO -7 glass I 0/.
equiv. to 0A200, 0A202

686

BBB

SOSil. Diodes sub. min.
IN914 and IN9I6 types lot-

50 Sil. Trans. NPN, PNP,
equiv. to 0C200/1,
2N706A, BSY95A, etc.

I0/ -

B60 In 7 Watt Zerier DiodesI0
Mixed Voltages 101-

I-16
-""'

250mW. Zener Diodes
DO.7 Min. Glass Type I 0/-

HIO 25 firt.,i)xpeLrotlytps,. I watt Zeners. 10/.

HII 30
Transistors

roiress "alloy" pnp

30 T;oornhlAst Siliconi. Rectifiers,vs I0/-H IS

10/-

H16
""'

Experimenters' Pak of -Integrated Circuits. Data 1 0/
supplied.

H2O 20 BY126/7 Type Silicon 10/..Rectifiers, I amp plastic.
Mixed volts

NEW TESTED AND GUARANTEED PAKS
92 4

0Phototo AIN!". 05
ntoB ItrnteAr,.1 e s . 101-

977 . ADI61-AD162 NPN/PNP 10/-Trans. Comp. Output. Pair

Bel 10Reed Switches, mixed types 10/.
large and small

609 2 5SP5 Light Sensitive Cells. I0/ -Light Res. 400 n Dark 1M If
691

8NKTIuiva6len16tto 0C44, 0C453/4
PNP Germ. TO -5 10/.

eq
692 A NPN. Sil. Trans. A06=

135)(20, 2N2369 500 MHz,
360mW

I0/ -

B93 C GETI 13 Trans. equiv. to
ACYI7-21 PNP Germ. I 0/-

699 200 IMixed Capacitors. Postage 2/6. n/.
Approx. quantity, counted by
weight

B90 10 X6112 and X13102 equiv. to 10/.
ACI26, ACIS6, 0081/2,
0071/2, NKT271, etc.

H4 250 Mixed Resistors. Postage 2/-. I0/-Approx. quantity, counted by
weight

H7 40 Wirewound Resistors. Mixed In/.
types and values. Postage 1/6

HO 4 BYI27 Sil. Recs
1000 PIV. I amp, plastic I0/ -

H9 2 OCP71 Light Sensitive
Photo Transistor I0/ -

RETURN OF THE UNBEATABLE P.I PAK.

NOW GREATER VALUE 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.1 ONLY 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. 0 -each

FREE CATALOGUE AND LISTS
for: -

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 8 FOR
Various Contacts and Coil
Resistances. No individual 20/selection. Post & Packing 5 -

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI,PRE,Fum urre DTELEPHONEEPTA, 222-224
SOUTHEND

WEST R
(0702) 46344D,

WESTCLIFF-ON-SEA, ESSEX
MEM
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II
sensational News from Russia

for Ever Loverofifill.
60 HI-FI STEREO. tTRANSWORLDI,

RADIOGRAMW 6WAVE4NDVHFAhl/FM
26Transistors Plus11Modes

Comprising 4 magnificent
UNITS!

cortUfta
040

Pfilota!

,.-
'..4/P911111X4" '

NOW avi

Iruu

- -
FROM US ,

FANTASTIC:
GAIS.
comParE

oteizEw2als
PLEASE DON'T CONFUSE WITH 'HOTCH POTCH' SYSTEMS MADE INTO A SET FROM PARTS OBTAINED FROM A VARIETY OF DIFFERENT SOURCES,
THIS magnificent system from a famous Russian manufacturer is a miraculous ach evement of Russian technology and only Shopertunities bring you this fantastic

(comparable with specifications costing d L140) brand spanking new with written 12 months' g for the unbelievable price of
only 494 gns., carriage, etc., 2 gns. You'll appreciate the wonderful reproduction possible from your old stereo or mono records until you
listen to them on this superb Hi-Fi Audio Unit. It'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. (151- x 12' x 6F approx). Two Speaker Cabinets
(each 184" 94' 8" approx), each containing 8' high efficiency units and 3' cone tweeter. Fully transistorised Tuner/Amplifier (26 transistors, I I diodes)
(184" 94' 8' approx), incorporating VHF AM/FM plus automatic frequency control. LONG, MEDIUM AND 3 SHORT WAVEBANDS. Yes.
Six WAVEBANDS in all! All i 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 controls 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 this incredible offer possible! Please don't ask questions-just hurry! Only 500 will
be lucky! and U.K. Service constantly available. Send only 494 gnu. plus carriage, crating, handling, etc.. 2 gns., and test on 7 -day appro.
No more to pay! OR CALL. *U.K. Trade distributors claim that British models comparing with this specification could cost you f140! We guarantee to refund
your money if YOU don't agree! Send quickly or call. Personal shoppers welcome at both stores. (Commercial Travellers welcome at Holborn Store.)

SHOPERTUNITIES LTD. PM
Dept PE/2 164 UXBRIDGE ROAD, LONDON WI2 0AH
(facing Shepherd's Bush Green) (THURSDAY I, FRIDAY 7).
Also at 37/39 High Holborn, LONDON, W.C.I. (Wed. I,
Thurs. 7). Both stores open MON-SAT. 9 a.m.-6 p.m.

.

LOW VOLTAGE
.,

AMPLIFIER
si.,.I4:%.;r4lb,s 'le

3 tr. dete

WE HOLD THE LARGEST STOCK OF RETAIL COMPONENTS IN

LONDON - SEND S.A.E. FOR FREE LISTS
or amplifier t

with volum. control, is suitable
for 0\' .1.e. and onto supplies.
Will ;the about lAV at /I ohm
otput.
With high !NIP input this amplifier

MAIL ORDER
DEPT.
No. I I

RADIO lTD MAYES RD.
till wort. as a accord player.
baby ..,.. tr....1,mb,,

Few ""i' " an l'29.1.P
LONDON

N22

II & 40 MAYES ROAD Ni) 6T1 888 3206 6TL

EMI LOUDSPEAKER 450
IOW 13in Sin :I. two 2-2)in
tweeters and cross -over. All wired
and ready for use. This ever -

PSYCHEDELIC LIGHT CONTROL UNITThree Channel:0.Bass- Middle Treble.
Each has its

11111110%
v:-_-_,

It!'......,,,..

SHELF UNIT
Two teak finish shch es 011 a black frame

popular 430 in 3-8-16 ohm Imp.

43.25 Plus371P P. k P. "'h.

II y011 require tool

channel own sensitivity
control. Just connect the input of this
..it to the loudspeaker ternainals of an
.onplitier, and connect three 250V tap to
300W lamps to the output terminals
of the mail, and you produce a fascinating
slalla Hight display. (All guaranteed)
ENV pliii.37Ip P. a P.

ola. limn i lease send S.A.E.

' ,e-,

...,-40r.,..';1.
11;..t-,..

",...110

-,_
-.10 on,'

.II

verall else: in x2bin 12in). Ideal for
hi ti equipment: amplifiers speaker cabinets.
etc. The perfect answer for housing unit
audio and equipment. This unit is wall
mounting.

f.2.50 plan 37lp P. k P.

EMI LOUDSPEAKER 150
10 mutts. 13 8 lace unit. Plus
a flared centre cone. Designed to
handle the higher frequencies.
Please state imp required. 3.8.1a O.
A bargain at Ilt 9O PM. 371P
P. & P. each.

BATTERY
ELIMINATOR

flog your Transistor
Radio, Amplifier, Caw-
netts, etc..into the 9.o. ootIto,
th 11 this compact  eliminator.
.2111i 'Ali 3in approx. 43V 1160.
,;%. 1160, 9V 1180.74 V complete
with cable alai plug for Philips
(.""'"."'' E2 V.: ;''.,...5.

.
..

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete
with standard storage ease): 010 37;9. C90 624'
U120 874 Plus OP P. & P.

IMPORTED PANEL METERS
,,,

100µA, 5000 IM/A, 314'A.
S meter I M/A, 300V. All ad

EA -03C 3111.
s meter 6000,

3115.
IM/A.

300V.
All at

RICH QUALITY IMPORTED HEADPHONES I

1,000 Ow ph .. .. SOP TTC

El -SO Plus
AlI modern design and

di plus 711)
P. k P.

made to high standards.

2.0000 la', 1,11010.....87/p G1105Pins lOp P. & P. la, Nun. BRITISH RECORDING TAPE lf
of the finest quality (all guaranteed). bin 000ft, cialamsi-STEREO HEADSET -

n ohm impedance, complete with plug mid an/ ------..= ....

Listen

424 each, 3 for Alit. -Min 900ft. 600 each, 3 for 1 1, ' '-'/I
11142:. 7i5 1,100ft 57/p each, 3 for 1106. Please 1.2Include 7;p on each order for P. & P.

BRIGHTNESS CONTROL
Full control met MHO watts of1
Inca ialestvut fighting. Thyristor
lightditsoorr mounted on a slaw

dart switch block
ready to fit into a
MK.

lead. .\ very comfortable phone set.
stereo without noise interrupting the 'denim....
wowlerttil value. 11250 Om 109 P. .t P. `""--.4, ',. I

-
STEREO JUNCTION O X

For stereo MOW alien without stereo jack ...Ant. ' -- --. -,
3116 Plus 7:1, P. ,,, P. lk--Ce..,,,

6
99

CHROME TV STAND
'2311. Blin '<Mu high. This modern design TVi stand would make au ideal base for a coffee table and

/ t in a bargain at :

E 1.621 plus 25p P. 6: P.
ox. Enjoy

the pleasure of 0 having the precise
amount of light you
require at any tinge.
Our Price 112.75

EMI SINGLE PLAYER - LEGS
ENII single 4 speed record placer deck cumplclt0131inwith P.C. arm and ...debtor. Ideal for 11 record
player at a nosiest cost.
Our Pelt, 38 plus 32;p P. ,r P.

high, 7111. wide at top, 13in wide at button..
lit modern matt black finish Ideal for all types of
cabinets, loudspeaker plinth, record player, etc.
75g per pair plus lap P. A: P.Mesa]. P. .X P. each,
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BRAND NEW
GUARANTEED

SEMICONDUCTORS & COMPONENTS
RETURN OF POST SERVICECHOICE OF 1000's OF DEVICES

2G301 4/-
2G302 4/-
2G303 4/-
2G306 8/6
2G301 6/-
2G309 6/-
2G371 3/-
20374 4/-
2G381 4/6
2N404 4/6
2N696 41-
2N697 4/-
2N698 S/ -
2N706 2/6
2N706A 2/6
2N7011 3/-
2N709 12/6
2N718 5/-
2N726 6/-
2N727 6/-
2N914 3/6
7N916 3/6
2N911 6/-
2N929 4/6
2N930 5/6
2N1090 4/6
2NI091 416
2N1131 5/-
2N1132 5/-
2N1302 3/6
2N1303 3/6
2N1304 4/6
2N1305 4/6
2N1306 5/-
2N1307 5/-
2N1308 6/-
2N1309 6/-
2N1507 3/6
2N1613 5/-
2N1631 7/-
2N1632. 6/-
2N1637 6/-
2N1638 5/6
2N1639 5/6
2N1711 51-
2N111119 6/6
1N11193 7/6
2N2147 16/6
2N2148 11/6
2N2160 11/6
2N2193 111/-
2N2193A 8/-
2N2194A 6/-
2N2217 5/6
2N22I8 6/-
2N2219 61-
2N2220 5/-
2N2221 6/-
2N2222 5/-
2N2287 21/6
2N2297 6/-
2N2303 5/-
2N2368 5/-
2N2369 3/-
2N2369A 3/6
2N2410 8/6
2N2483 5/6
2N2484 6/6
2N2539 4/6
2N2540 4/6
2N2613 7/-
2N2614 5/-
2N2646 11/6
2N2696 6/6
2N2711 5/-
2N2712 5/-
2N2713 5/6
2N2714 6/-
2N2865 11/6
2N2904 6/-
2N2904A 6/6
2N2905 7/6
2N2905A 8/-
2N2906 5/-
2N2906A 5/6
2N2907 6/-
2N2923 3/-
2N2924 3/-
2N2925 3/-
2N2926
 Green 2/9
 Yellow 2/6
. Orange 2/6
2N3011 6/-
2N3014 6/6
2N3053 5/-
2N3054 10/-
2N3055 151-
2N3133 6/-
2N3134 6/-
2N3135 S/ -
2N3136 5/-
2N3390 5/-
2N3391 4/-
2N3391 A 6/-
2N3392 3/6
2N3393 3/-
2N3394 3/-

2N3402 4/6
2N3403 4/6
2N3404 6/6
2N3405 9/-
2N3414 4/6
2N3415 4/6
2N3416 7/6
2N3417 7/6
2N3570 251-
2N3572 19/6
2N3605 5/6
2N3606 5/6
2N3607 4/6
2N3662 7/6
2N3663 7/6
2N3702 2/6
2N3703 2/6
2N3704 3/6
1N3705 3/-
2N3706 2/6
2N3707 3/-
2N37011 2/-
2N3709 2/-
2N3710 2/6
2N3711 2/6
2N3715 446
2N3716 58/-
2N3791 55/-
2N3819 71-
2N3823 19/6
2N3854 5/6
2N3854A 5/6
2N3855 5/6
2N3855A 6/-
2N3856 6/-
2N3856A 7/-
2N3858 5/-
2N3858A 6/-
2N3859 5/6
2N3859A 6/6
2N3860 6/-
2N3866 30/-
2N3877 1111-

2N31377A 5/-
2N388A 12/6
2N3900 7/6
2N3900A 8/-
2N3901 19/6
2N3903 7/-
2N3904 7/-
2N3905 7/6
2N3906 7/6
2N4058 3/6
2N4059 2/-
2N4060 2/6
2N4061 2/6
2N4062 2/6
2N4244 9/6
2N4285 3/6
2N4286 3/6
2N4287 3/6
2N4288 3/6
2N4289 3/6
2N4290 3/6
2N4291 3/6
2N4292 2/6
2N4303 9/6
2N5027 10/6
2N5028 11/6
2N5029 9/6
2N5030 11/6
2N5172 2/6
2N5174 10/6
2N5175 10/6
2115176 9/-
2N5232 5/6
2N5232A 6/-
2N5245 9/-
2N5246 11/6
2N5249 13/6
2N5249A13/6
2N5265 65/ -
2N5266 55/-
2N5267 52/6
2N5305 7/6
2N5306 8/-
2N5307 7/6
2N5308 7/6
2N5309 12/6
2N5310 8/6
2N5354 5/6
2N5355 5/6
2N5356 6/6
2N5365 9/6
2N5366 6/6
2N5367 11/6
2N5457 7/6
25005 15/-
25020 40/-
25102 10/-
25103 5/-
25104 5/-
25501 6/6
15502 7/-
25503 5/6
3N83 111/-
3N128 14/-
3N140 15/6
3N141 14/6

TRANSISTORS
3NI42 II/ BCI60
3N143 13/6 BC167
3N152 17/6 BC 168

B C161113
R.C.A.:- 8CI68C
40050 10/6 BC169
40251 17/6 BC169B
40309 6/6 BC I 69C
40310 9/- BC170
40311 7/- BCI71
40312 9/6 BCI72
40314 7/6 BC175
40320 - 7/6 BC1112
40323 6/6 BC1112L
40324 9/6 BCI83
40326 7/6 BC184
40329 6/- BC2 I2L
40344 3/6 BCY30
40347 11/6 BCY3I
40348 10/6 BCY32
40360 11/6 BCY33
40361 9/6 BCY34
40362 11/6 BCY38
40370 6/6 BCY39
40406 11/6 BCY40
40407 8/- BCY42
40408 10/6 BCY43
40410 12/6 BCY54
40467A 11/6 BCY58
40468A 7/- BCY59
40600 14/6 BCY60
AC107 6/- SCY70
AC126 4/- BCY71
AC127 5/- BCY72
AC128 4/- BCZ 10
AC 154 4/6 BCZ I I
AC176 5/- 80116
AC187 I2/- BDI 21
AC188 7/6 BDI23
ACT 17 5/6 80124
ACT! 8 5/- 80131
ACYI9 5/- BD I 32
ACY20 5/- BOY 10
ACY21 5/- BDY11
ACY22 4/- BDY17
ACY18 41- BDYI8
ACY40 4/- BDYI9
ACY41 5/- 80Y20
ACY44 111/- BDY38
ADI40 1101//66 B13012160yY61

AD149
ADISO 12/6 BDY62
ADI 61 7/6

89117BF11

BFI635
AD162 7/6
AFI06 8/6 89167

BFI 73
AF114 5/-
AFI IS

65//: BFI 77AFI 16
BF178AF I 17

AFI 18
5-

12/6 8FI79
AFI 19 4/- BF 180

AFI 24 BFI81
AF123

4/6
BFI 84
BF185AFI26
891944/-
BFI 95

AF127 3/6
B FI 96

AF 139 7/6
AFI78 8/6
AF179 14/6 BF197BFI98

89200AFI80 10/6
AFI81 8/6

8/6 BBFF222254AF279
AF239

BF237AF280 192//66

AFZ I I 6/6 BF238139244

ASY26 51- BFW58ASY27 7/6 BFW59ASY28 5/6
BFW6
BFW60A5Y29 5/6

ASY36 5/- BFX12ASYSO 5/- BFX13ASYS4 51- BFX29ASY86 6/6 BFX3OASZ20 7/6
ASZ2 I 8/6

BFX43
BFX44

AV( 10 30/- BFX68
BC107 2/6 BFX68A
BC108 2/6 BFX84
BC109 2/6 BFX85
BC! 13 5/6 BFX86
BC1 I 5 8/- BFX87
BC116A 7/6 BFX88
BC I 18 616 BFX89
BCI21 4/- BFX92A
BC! 22 4/- BFX93A
BC125 Ill- BFYI0
BC126 11/- BFYI 1
BC134 6/6 BFYI2
BC135 8/6 BFYI3
BC! 36 7/6 BFYI7
BCI40 7/6 BFYI8
BC147 3/6 BFYI9
I3C I 48 2/6 BFY20
BCI49 3/6 BFY2I
BC152 3/6 BFY24
BCI54 8/6 BFY29
BCI57 4/- BFY30
BC15111 3/6 BFY41
BC159 4/- BFY43

12/6
3/-
3/6
2/9
3/-
3/6
2/9
3/-
2/6
3/-
3/-
46
2/6
2/-
2/6
3-
2//6
5/6
5/6
7/6
4/-
46
4/6

1016
7/6

3/3/--
6/6
4/6

19/6
4

4/-
8/6
36
5/6

22/6/6
8

13/-
16/6
12/-
19/6
19/6
27/6
31/6
30/-
35/-
396
22/6
19/6
15-
25//-
20/-
5/-
96
7/6
5/-
6/6

1 0/6
6/6

14/67-
6//6

8/6
3/6
41-

8/6
8/6

10/6
4/-
4/-
4/6
4/6

5/66/6

S/-
5/-

4/6
4/6
6/-
6/-
7/6
7/6

13/6
13/6

51-
6/6
5-
5//6
5/-

12/6
12/6
14/-
6/6
86
4/6

4//6
46
6/6
6/6

11/6
11/6
9/-

I0/-
I0/-
10/-
12/6

BFY50 4/6
BFYS I 4/-
BFY52 4/6
BFYS3 3/6
BFYS6A I 1
BFY75 6/-
13FY76 11/-
B FY77 11/6
BFYI15 9/-
BFY90 13/6
BPX23 371-
BPX29 36/-
BPY 10 29/-
B RY39 9/6
B SW4I 8/6
BSW70 516
BSX19 3/6
BSX20 3/6
BSX2 I 7/6
BSX26 11/-
BSX27 9/6
BSX28 6/6
BSX60 16/6
BSX61 12/6
BSX76 4/6
B SX77 5/6
BSX78 3/6
BSY24 3/-
BST'S 3/-
BSY26 3/6
BSY27 316
BSW28 3/6
BSY29 3/6
BSY32 5/-
85Y36 5/-
BSY37 5/-
BSY3B 4/6
BSY39 4/6
BSY40 6/6
BSYSI 6/6
BSY52 6/6
BSYS3 7/6
BSYS4 8/-
BSYS6 18/-
BSY79 9/-
BSYS2 10/6
BSY90 11/6
BSY9SA 2/6
DI 6P1 7/6
D 1 6P2 11/-
D16P3 7/6
D I 6P4 11/-
GET102 6/ -
GET I 13 4/-
GETI 14 4/-
GETI 18 4/ -
GET I 19 4/ -
GET I20 6/6
GET873 3/ -
GEMS() 6/-
GET8137 4/-
GET889 4/6
GET890 4/6
GETB96 4/6
GET897 4/6
GET898 4/6
MCI40 6/6
141400 21/6
141420 22/6
M1421 22/6
11.1430 20/6
M1440 19/6
141480 19/6
1-11481 251-
M1490 20/-
111491 27/6
M.111300 43/6
MJE340 12/6
MJE520 17/6
MJE521 17/6
MIE2801 21/-
MIE2901 27/-
MJE3055 17/6
MPF 102 8/6
MPFI03 7/6
MPFI 04 7/6
MPF I OS 7/6
MPSA65 5/-
MPSA66 5/6
NKT0013 9/6
NKTI24 8/6
NKTI25 5/6
NKTI26 516
NKT121) 5/6
NKT I 35 5/6
NKT I 37 6/6
NKT210 6/-
NKT211 6/-
NKT212 6/-
NKT213 6/-
NKT214 4/6
NKT2I 5 4/6
NKT2 16 7/6
NKT2I 7 8/6
NKT2I9 6/-
NKT223 5/6
NKT224 5/-
NKT225 4/6

NKT229 6/-
NKT237 7/-
NKT238 5/-
NKT240 5/6
NKT24I 5/6
NKT2111 5/6
NKT713 41-
NKT78I 6:-
NKTI0419

6/-
NKTI0439

7/6
NKTIOSI9

616
NKT20329

9/6
NKT20339

7/6
NKT80111

15/6
NKT80112

19/6
NKT80113

21/6
NKT8021 I

111/6
NKT80212

18/6
NKT80213

18/6
NKT80214

18/6
NKT80215

18/6
NKT80216

18/6
0C20 15/-
0C22 10/-
0C23 10/-
0C24 10/-
0C25 8/6
0C26 5/6
0C2111 12/6
0C29 12/6
0C30 8/-
0C35 10/-
0C36 11/6
0C38 10/6
0C4 I 4/6
0C42 5/-
0C44 4/-
0C45 2/6
0C46 3/-
0070 3/-
0071 2/6
0072 2/6
0074 6/6
0075 4/6
0076 4/6
0077 6/-
0C131 4/-
0031D 4/6
0033 51-
0084 5/-
0C139 6/6
0C140 6/6
0C170 6/-
0C171 6/-
0C200 7/6
0C201 9/6
0C202. 12/6
0C203 8/6
OC204 8/6
OC205 12/6
0C207 15/-
OCP71 II/6
ORPI 2 12/6
ORP6I 10/-
P346A 4/6
TIP3I A 16/6
TIP32A 19/6
TIS34 12/6
TIS43 8/-
TIS44 2/6
TIS45 2/6
TIS46 2/6
TIS47 2/6
T1S48 2/6
TIS49 2/6
TISSO 3/6

TIS52 2/6
TIS53 4/6
T1S60 4/6
TIS61 5/-
TIS62 5/6
ZTX107 3/6
ZTX108 3/6
ZTX109 3/6
ZTX300 3/6
ZTX301 3/6
ZTX302 4/6
ZTX303 4/6
ZTX304 6/6
ZTX300 4/6
ZTXSO I 5/-
ZTX502. 5/-
ZTX503 5/-
ZTX504 12/6

Post & Packing 2/- per order. Europe S/-. Commonwealth (Air) 13/- Minimum.

PANEL METERS
38 Series -FACE SIZE 42 x 42mm. All prices for I-9_piaces.
50/AA, 37/6; 100µA, 35/-; 200µA, 32/6; 500µA, 17/6; 50-04014A.
35/-; 100-0-100µA, 31/6; 500-0-500µA, 25/-; I MA, 25/-; SMA,
25/-: IOMA, 25/-; SOMA, 23/-; 100MA, 25/-; 500MA, 22/-;IA, 23/-; 5A, 23/-; 10V. 15/-; 201/. 15/-; 50V. 231-; 300V. 25/-1
500V. 25/-. ALL METERS ARE D.C.

SILICON RECTIFIERS
Ply 50 100 200 400 600 800 1000 1200IA 2/- 2/6 3/- 3/3 3/6 3/9 4/-
3A 3/- - - 4/6 - 6/-
6A - - 5/- 6/- 616 7/- 107-.
10A - Si- 9/- 10/- 11/6 11/6 16/6 196
17A - 9/6 10/6 11/6 14/6 17/6 21/- 28/-
15A only IA Types and 3A are plastic

DIODES & RECTIFIERS
N461 4/6 15131 1/6 BA I44 2/6 BY164 11/6 0A73 1/9
N914 1/6 15132 3/- BAXI 3 1/6 BYXIO 4/6 0A79 1/6
N916 1/6 15940 1/6 BAXI 6 1/9 BYZIO 7/- OAS! 1/6
N4007 4/6 AAI 19 2/6 BAY 18 3/3 BYZII 6/6 0A85 1/6
S010 3/- AA2I 3 4/6 BAY3I 1/6 BYZ 12 6/- 0A90 1/6
5021 4/- AAZ 13 4/- BAY38 3/9 BYZ 13 5/- OA91 1/6
5025 5/- AAZIS 2/6 BY100 3/6 FST3/8 4/- 0A95 1/6
544 2/- AAZI7 2/- BY103 4/6 OAS 3/6 0A200 2/-
5113 3/- BAI00 3/- BYI22 7/6 0A9 2/- 0A202 2/-
S120 3/- BA102 4/6 BY I24 3/- 0A10 4/6
5121 3/6 BAIIO 71- BY126 31- 0A47 1/6
5130 2/6 BAI I5 1/6 BYI27 3/6 0A70 1/6

MAINS TRANSFORMERS
I amp Ch . Sec. 0-15-9-18V 19/6
2 amp Charger. Sec. 0-3.5-9-18V 25/6
1 amp (Douglas) MT103 Sec. tappings from 6V to 50V .. 32/6
2 amp (Douglas) MT104 Sec. tappings from 6V to 50V .. 42/6
Post and packing 4/6 on all Transformers.
5 amp (Douglas) MT107 Sec. tappings from 6V to SOV I10/ -
Post and packing 7/6.
Various other Douglas Transformers ranging from 4A to 5A in
stock.

TRIACS
SC4I A 6 amp 100V
SC4I B 6 amp 200V
SC4I D 6 amp 400V
SCSOD 15 amp 400V
40512 TO -5 mod. 6 amp 400V
40430 TO -66 6 amp 400V
40486 TO -5 mod. 6 amp 400V
Economy Range Triacs
TC4/ 10 (Pressfit) 4 amp 100 PIV
TC4/20 (Pressfit) 4 amp 200PIV
TC4/40 (Pressfit) 4 amp 400 PIV
TC3/40 (T0-5) 3 amp 400 PIV

22/-24/
/-

41/-
33-
19//6
19/-

151-
17/-
19/6
21/6
3/3

INTEGRATED CIRCUITS
SEE OUR SEPARATE ADVERTISEMENT ON PAGE 175
SHOWING NEW I.C.s AT NEW LOW PRICES.

SCOTCH CASSETTES C-60
NORMAL PRICE 17/11. OUR PRICE 12/ -

SCOTCH Sin TRIPLE PLAY 600ft
NORMAL PRICE 24/10. OUR PRICE 111/ -

PLEASE NOTE, DUE TO BULK BUYING WE CAN NOW OFFER
MOST TEXAS, RCA AND NEWMARKET SEMICONDUCTORS AT
INDUSTRIAL DISTRIBUTOR PRICES. NEW QUANTITY PRICE
LIST NOW AVAILABLE FOR INDUSTRIAL USERS UPON
REQUEST.

THYRISTORS
PIV 50 100 200 300
IA 5/- 5/6 7/6 8/-
4A 9/6 Ill- 11/6 -
S 1 13A - 1
7A - I I /- 13/- -
25A 27/6 30/- 33/- -
Also 12A. 100 PIV, 15/-

400
96

15/6
15/-
19/6

VEROBOARD 0- is 0.1

Matrix Matrix
2} - 35 in 316 4/-
2+ Sin 4/3 4/9
35 3fin 4/3 4/9
35 Sin 5/6 5/6
31 I7in I6/- 21/6
31 I7in (plain) - 11/6
5 I7in (plain) 17
Vero Pins (bags

of 50) - 5/- 5/ -
Vero Cutter, 9/ -

HEAT SINKS
4.8 4 lin Finned or Two
TO -3 Trans., 9/6. 4.8 . 2 lin
Finned, for One TO -3 Trans..
6/6. For SO -I. 6d. For TO -5.
1/- Finned. For TO -18. I/ -
Finned. For TO -18, 1/- Finned.

RESISTORS
Carbon Film

watt 5%. 3d.
watt 5%. 4d.

f watt S. 5d.
I watt 101, 6d.
2 watt 102. 1/3

CAPACITORS
A large and comprehensive
range available: Electrolytic,
Polyester, Ceramic. Poly-
styrene, Silver Mica, Tantalum,
Trimmers, Tuners.
Examples:
2.000mF 25V, 8/6 Most
2.500mF 50V, 13/6 Mullard
3.000mF 25V, 10/6 Electrolytic:
5,000mF 50V. 19/6 in stock

WIRE -WOUND RESISTORS
2-5 watt 5% (up to 270 ohms

only), 1/6
5 watt 5% (upto 81k a on ly),2/-
10 watt 5% (up to 25k 0 only),

2/6

POTENTIOMETERS
Carbon:
Log. and Lin., less switch, 3/-.
Log. and Lin., with switch, 4/6.
Wire -wound Pots (3W), 6/6.
Twin Ganged Stereo Pots, Log.
and Lin.. 7/6.

PRESETS (CARBON)
0.1 Watt 1/-
01

Watt 1/6
1

01

THERMISTORS
RS3 (STC) 23/6
K 151 (l k) 1/6
VA3705 17/6
Mullard Thermistors also in
stock. Please enquire.

Tel. 01-452 0161 2 3
Telex 21492

A. MARSHALL & SON ft"d1:-
_foriour New Corriprahensive

. and Sem conductor price list (24 )
CALLERS WELCOME

MON-FRI 9-5.3028 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9.5
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MISCELLANEOUS

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved itter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE --
has 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 ROAD
STONELEIGH, EWELL, SURREY

We stock all those components and materials
required by the home Hi-Fi constructor,
including speaker grille fabrjcs, BAF wadding,
Peerless speaker kits, Helms Cabinet Kits.
cross -over networks, inductors. etc. Special
offers also available. Send S , Sd. stamps
NOW for your copy of our new fully illustrated
catalogue (catalogue cost refunded against
purchases over 10s.). No callers please, mail-
order ONLY.

UDIOSCAN Dept. P.E.2

et, PRINCES SQUARE,
HARROGATE, YORKS.

BIG BARGAIN PARCEL 13/..
POST PAID

Containing multi -contact relay, transistors,
resistors (some high stab), rectifiers, diodes,
capacitors, pots, knobs, etc.

4 WATT GRAM AMPS.
Volume and tone controls, mains operation,
30 output, new and boxed nu, POST

ro PAID
SALOP ELECTRONICS Callers welcome
13 Wyle Cop
Shrewsbury, Shropshire S.A.E. for lists

CIRCUIT BOARD ETCHING KITS, full instruc-
tions, 19/6d. C.W.O. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herts.

HOLIDAY FOR BOYS. 14/16 years August
1971, specialising in engineering, electronics,
photography. Tuition and practical work
including karting. 11 days -1115. Write for
free brochure: INTER -SCHOOL CHRISTIAN
FELLOWSHIP, 47 Maryiebone Lane, London,
WIM 6AX.

FIBRE OPTICS
CONTINUOUS LIGHT GUIDE

0031" dia. 5 feet at LI
EXTRA QUANTITIES 3/- per foot

0061 dia. 5 feet at L3
EXTRA QUANTITIES at I0/- per foot

Strictly C.W.O.
FIBRE LIGHT, P.O. BOX 25

CROWTHORNE BERKSHIRE

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, gig -gene, M/0 relays,
components, etc. Lower Reeding 236.

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 I/9d. each or

Any 16 transistors for only LI.
ACY22 BSY27 0C20 I 2N3702
BC108 0C45 0C202 2N3703
BC109 0071 ZTX300 2N3705
BFYSI 0072 2NX300 2N3706
BFY52 "OC200 2N2926 2N3708
MONEY BACK GUARANTEE. P. & P. I/ -

J. M. KING (A)
17 Buckridge, Portpool Lane, London, E.C.I

THE

,2Dimmerswitch
Will dim up to 400 watts of locondoscsol lighting
from zero to lull brilliants. This unit simply replaces
the norms! light switch, and Is lilted Ins matter of

minutes . As MK osuntire frame Is sopolloi, for use
when see depth Is monad.

Complete Kit : £2.85 155.1
PRICE :

Built & tested : £3.35

Diathane Ltd.
111. Sheffield Road. Wmondham, NORFOLK.

£010 postage & packing

BUILD IT in a DEWBOX quality cabinet
2In x 2iin x ally length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now-right now.

10 PRINTED CIRCUITS EX COMPUTER.
Contents: 2 x 0C29 Transistors on Heat -
sink. 3 Potted Transformers. 90 Capacitors.
100 Transistors, Audio and Switching Types.
250 )Hodes includes %Niers, 0A10. 350
Resistors includes Trimmers. Over 800 Items
for 20/-. P.& 7/-. BUNTING, 18 Oakfield
Road, Rugby.

6 or 12 volt FLUORESCENT LIGHTS
12 Ins. 8 watt tube, ample light for camping,
caravan or boats, etc. fully transistorised, low

battery drain.
Only 11.5/- post paid

or in kit form 57/5 post paid

4 watt GRAM AMPS
Quality gram amplifier, volume/on, off and tone
controls, A.C. mains operation, 311 output,
dimensions 41 x 41 x 51 ins. alai). new and boxed.

Unbeatable at 117/6 post paid
or in kit form 51fill post paid

ELECTRONIC INDUSTRIES (SHROPSHIRE)
4 Longden Green, Shrewsbury, Shropshire

SCRAP VALVES WANTED. Type TY5-500,
TY8-800, TY6-1250A, TY7-8000A, TYS-5-
3000, ESA1500, 16P13, BWI169, also similar
types. ELECTRONIC HEAT CO., 352
Lower Addiscombe Road, Croydon. Tel.
01-854 7172.

MISCELLANEOUS (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. II transistors,
short circuit proof, unconditionally stable, tem-
perature stabilised. 400 miv input for 30 watts
RMS (8 ohms): Output impedance 8-16 ohms.
Completely built on 16 swg heatsink. Neat,
space -saving, upright mounting. Fully tested and

guaranteed with comprehensive instructions.

f.8.17.6 each. P. & P. 2/6. Stereo pair. Post free

ELECTRONIC SUPPLIES
P.O. BOX 148, SHEFFIELD S17 3EX

NEW P.S.U.'s ROBAND. One-third list.
Other bargains. S.A.E. Lists. D. G. SMITH,
12 Channel Heights, Weston -super -Mare.

MINEIMMEMEMBINIMN
PSYCHEDELIC

LU MINOPHON ICS
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
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS 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; YOUR
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In a few days from
now YOU COULD BE IN THE °SCIENCE -
FICTION" WORLD OF "BOFFIN"!
DON'T PUT IT OFF! SEND 3/- for oury list-NOW

BOFFIN PROJECTS
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 parts.
robust cabinet, mechanism and instructions.
Huge sales, well proven design. Only 49/ -
complete. Or built and tested L4.15s. post free.
Rhythm Box. Build your own from our pre-
built electronic circuit modules, e.g. box giving
waltz, foxtrot, etc., costs under W.
Organ Percussion units E14. Bass pedal and
other fascinating effects, fuzz, tremolo, etc.
Send s.a.e. for list: D.E.W. LTD.
254 Ringwood Road, Ferndown, Dorset

SERVICE SHEETS

LARGE SUPPLIER
OF

SERVICE SHEETS
T.V., RADIO, TRANSISTORS, 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 notavallable.)
FREE TV FAULT TRACING CHART OR TV

LIST ON REQUEST WITH ORDER
C. CARANNA

71 BEAUFORT PARK, LONDON, N.W. I I

MAIL ORDER ONLY
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SERVICE SHEETS (continued) WANTED (continued) EDUCATIONAL
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 TELEVISION, lb Shep-
herds Bush ltd., London, W.6 (01-743 8441).

SERVICE 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 available. Catalogue 2/6. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

WANTED

CASH 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. ('ash sent by
return. A. D.A . MANUFACTURING CO.,
116 Alfreton Road, Nottingham.

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
qualified 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 '0' 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 I 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 5AJ

SITUATIONS VACANT

EAGLE INTERNATIONAL require Audio
Engineers. Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Multiplex, etc. Contact MR.. MORROW
01-636 0961.

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
3167 or write Box No. 34.

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 materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

MORSE EASY
FACT NOT FICTION. It you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it's as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.O.D. ring B.T.D. 01.680 2896
or send 8d. stamp for explanatory booklet to:
GSM (Eon 19), 46 GREEN LANE, PURLEY SURREY

NEW CATALOGUE No. 18, containing credit
vouchers value I0/-, now available. Manu-
facturers' new and surplus electronic and
mechanical components, price 4/0, post free.
ARTHUR SALLIS RADIO CONTROL LTD.,
28 Gardner Street, Brighton, Sussex.

INTEGRATED CIRCUIT TESTER BY UNIVAC.
Repair required. Fair condition. 125. Tele-
phone: Brentwood 225877 evenings.

Established 1891

HUNDREDS OF TOP PAID JOBS in engineer-
ing await qualified men. Get a certificate
through B.I.E.T. Home Study-Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpful
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 fres informative
Guide, write CHAMBERS COLLEGE (Dept.
856K), Aldermaston Court, Reading, RG7
4PF.

A.M.S.E. (Else.), 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, S.W.8, or phone
01-720 1983.

SITUATIONS VACANT

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained man.
Let I C S train YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio.'
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc.
Expert coaching for:

C. a G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
C. a 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 5 -valve receiver, transistor portable, signal generator and
multi -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE

AWAITS YOU!

International Correspondence Schools
(Dept. 152), lntertext House, Stewarts Road,

London, S.W.8

NAME ..
Block Capitals Please

ADDRESS

LAGE OCCUPATION 2/71
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LADDERS

VARNISHED TIMBER from manufacturer;
Lowest prices anywhere: 15Ift. ext., 15.10.
17ft. ext., 15.15; 20ft. ext., 1111.5; 21 Ift. ext.,
ST; 24Ift. ext., U.2; 29ft. ext., 69.5; 31Ift.
ext., 111.2.6; 36ft., triple ext., 414.10. Carr.
13/6. Free Lists Also aluminium ext. and
loft ladders. Callers welcome. Dept. PEE,
HOME SALES, Baldwin. Road, Stourport,
Worcs. Tel. Stourport 2574.

TAPE RECORDERS

TAPE BARGAINS. Double play AMPEX.
Tin, 2,400ft reels, packed in RECOTAPE
sealed boxes. Superb quality, fully guaran-
teed. 2 for 67/6, 6 for 150/-. 51In, 1,800ft
reels as above. 2 for 42/-, 6 for 107/6. Tin,
1,800ft L.P., 2 for 41/6, 6 for 120/-. 53in
D.P. 1,800ft, 2 for 45/6, 6 for 130/-. 5Iln
L.P. 1,200ft, 2 for 27/6, 6 for 77/6. Money
back If not delighted. 2/6 1'. A. P. on all
orders under £5. MUSIC TAPES MAIL
ORDER, 36 High Street, Salisbury, Wilts.

NOW SAVE ON CASSETTES
AUDEMAO Compact Cassettes, fully guaranteed top
quality, in plaatic library boxes with giant 6 4 label
giving double writing space.

3 6 10
055 $1/S 41/S 70/-
01$ 31/6 66/- 1001-
611p 418/11 MS 110/-

0/6 P. & P. on all orders under 63.
Money back if not satisfied.

MUSIC TAPES HAIL ORDER
U High Street, Salisbury, Wilts.

ELECTRICAL

.240 vcal

atoR
Arretio

BEST EVER 200 240 VOLT "MAINS"
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk.12.DAmrican Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 220/240 volt perfor-
mance of all time. Marvellous for Television,
Drills, Power Tools, Plains Lighting, AC
Fl Lighting and all 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. Brand New and Fully Tested.
Only [6.19.6 10/6 postage. C.O.D. with
pleasure, refund guarantee. Please send S.A.E.
for illustrated details.

Dept. PE, STANFORD ELECTRONICS
Rear Derby Road, North Promenade.

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 20µ sacs.
and size is only 21'  I}-.
Price 75/- (L3.75) each or 142 per dozen, post-
age paid. Cash 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, N.
E12 series 5% resistors, Carbon Film 1W
1L1 to 11112, 1.54. Wirewound 5W 1511
to 15K11, 100. Postage If-. The C.R. SUPPLY
CO., 127, Chesterfield Rd., Sheffield, S8 ORN,.

AD1111/A01112 POWER PAIRS matched, for
Mullard amplifier circuits. Mint, 12/S pair,
U.K. post paid. List Bd. AMATRONIX
LTD., 396 Selsdon Rd., S. Croydon, Surrey,
CR2 ODE.

RECEIVERS AND COMPONENTS
(continued)

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.
EXAMPLES
Marine Tachometer (May 1970) 5/- ea. Musical
Stave (May 1970)0/. ea.
Waa-Waa pedal Vol. 4 No. 7 2/11 ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 3/6 ea.
S.A.E. for List. Now available from:- HENRY'S
RADIO LTD.. Edgware Road, London, W 2
P.N. ELECTRONICS, Industrial E
Sandwich, Kent. Te1.2517

DRY REED INSERTS-e
Overall length 1.85" (Body length I .I 1.

Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. I2,6d. per
doz.; 75/- per 100; (27.10.0 per 1,000; £2.50 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40.42 Portland Road, Worthing, Sussex 0003 34897

NEW MODEL V.H.F. KIT MK2
Our latest Kit, Improved design and performance plus
extra Amplifier Stage, receives Aircraft, Amateurs,
Mobile, Radio 2, 3, 4, etc.
This novel little set will give you endless hours of pleasure
and can be built In one evening. Powered by 9 Volt
battery, complete with easy to follow instructions and
built In Jack Socket for use with Earphones or Amplifier.

Only 6111/, P. A P. Free U.K. only
Postal Orders, Cheques to:

Dept. 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-new and
recovered. State your requirements. S.A.E.
for details MA I L -MART, 6 Eastbourne Road,
Pevensey Bay, Sussex.

CAPACITORS. Dubliner, 0.1µF 500V, 6/-
doz., 42/- 100. Hunts, 0.04uF 500V, 3/- doz.,

per 100; 0.001uF and 0.005uF 350V, 3/-
doz., 11 per 100. Skeleton Presets, 2kfl, 1/3.,
Co -ax Sockets on isolation panel, 1/3, 12/- doz.
Jack Plugs, Standard, 1/11; 3.5mm, 1/3;
400-200-50-16µF 300V, 6/-, 13 per dog.
Recording Tape, Sin LP, 8/-, Hin LP, 12/-,
Post and packing on all orders 2/-. Send
S.A.E. for list. M. DZ1UBAS, 158 Bradshaw -
gate, Bolton, 1.14 nos.

ANDOR ELECTRONICS LTD
for

MULLARD COMPONENTS
for

AUDIO CIRCUITS
178 HIGHER HILLGATE

STOCKPORT

061-480 9791

RECEIVERS AND COMPONENTS
(continued)

BZ C0XPWIT.11 PRINTED CIRCUIT PANELS
tin x 4in packed with semi -conductors and top
quality resistors. capacitors, diodes, etc. Our
price 10 boards 10/-. P. 6 P. 1/6. With a guaran-
teed minimum of 36 transistors. Data on
transistors included.
SPECIAL BARGAIN PACK. 25 boards for Si,
P. 6 P. 3/6. With a guaranteed minimum of 86
translators. Data on transistors included.

!AIMS with 2 power translators similar to
0C28 on each board-components 2 boards (4,
0028) 10/-, P. 6 P. 1/6.

9 OAIS, 3 0A10, 3 Pot Cores, 26 Resistors. 14
Capacitors 3 GET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in x 41n. 4 for 20/,
P. * P. 6/-.

LARGE CAPACITY ELECTROLYTICS
10,000MFD 30V )7/11 each. P. & P. 1,6.

or2V
or 311.10.0 per dot. Carr. 10;-.

250 MIXED RESISTORS 12,4
& ; w&tt.

150 MIXED HI STABS 12 4
I, I & 1 watt 5% & better.

EXTRACTOR/BLOWER FANS (PAPST)
100 CFM 2,800 RPM aims x 4110 .<21n. Ideal for
kitchen extraction, instrument cooling, etc.
etc. 110/- each. P. a P. If-. 240V a.c. 60n.

DIODES EX EQPT.
SILICON

1 Amp 1,000 PIV 4 for 10/-
20 Amp 160 PIV 4 for SI.

P. 6 P. 1/-.

BARGAIN RELAY OFFER
Single pole change over silver contact. 26V to
SOY. 2-5k0 cell. 8 for 10/-, P. 6 P 1/-.

KEYTRONICS mail order only
52 EARLS COURT ROAD
LONDON, W.8 01-478 8499

R 6c R RADIO
51 Burnley Road, Rawtenstall

Rossendale, Lancs

Tel.: Rossendale 3152
VALVES TESTED & GUARANTEED

EBFSO
EBR39
ECC82
ECL80
EF110

EPOS

EY86
EZ40

3/-
3/6
3/-
3/-
I/6
31-
4/-
4/6

PCC84
PCF80
PCL92
PCL83
PL36
PL81

PL83
PY33

3/-
3/-
4/-
41-
5/-
41-

4/-
5/-

PY81

PTV
PY800

PY801

UI91

30F5

30C15

POST, ONE VALVE t/d. TWO TO SIX 6d.
OVER SIX POST PAID.

3/6
3/-
3/6

316

4/6
2/6
3/ -

RADIO CONTROL AT A PRICE YOU CAN AFFORD

RADIO CONTROL PRODUCTS
FOR THE REMOTE CONTROL OF MECHANISMS OF ALL KINDS

TRANSMITTER RECEIVER
NEW SMALLER UNIT

CRYSTAL CONTROLLED

ON 27 MHZ

9V OPERATION

SILICON TRANSISTORS

TRANSMITTER (6.10.0
4,

NEW TINY RELAYLESS
SIZE ONLY 3.5 2'S 20CMS

WEIGHT 2.0 gms
4SV WORKING

WILL OPERATE LIGHTS.
MOTORS OR ACTUATORS

DIRECT
RECEIVER [4.10.0

RELAY VERSION +151 -

EXCELLENT RANGE AND PERFORMANCE
Transmitter and matched Superhet Receiver [18.18.0. Relay +

Digital proportional equipment also available.
ALL UNITS ARE CAREFULLY RADIO CONTROL PRODUCTS
TESTED BEFORE SALE AND 123 EEWDLEY HILL
ARE FVLLY GUARANTEED KIDDERMINSTER, WORCS.
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RECEIVERS AND COMPONENTS
(continued)

TRANSFORMER KITS
Consisting of:- CLAMPS, WINDING

BOBBIN AND LAMINATIONS
Max. Rating

5 VA
1OVA
15 VA
25 VA
50 VA
75 VA

100 VA

Ref. No.

74/63
35/75

147/88
29/1
78/125
78/150

120/125

Transformer designs
10/- ea., larger kits and

on reque

Price P. & P.

8/3
10/6
14/9
20/6
35/6
47/6
55/-

1/6
2/6
3/6
4/6
5/6
616
7/6

up to 100VA
designs available
st.

Supplied by:
WEST DIDSBURY TRANSFORMERS
Brooks Street, Higher Mitigate
Stockport, Cheshire SKI 3EU

Tel. 061-480 6479

POLYSTYRENE CAPACITORS. 125 or 350V, 150,
180, 330, 390, 560, 680, 820, 1,800,2,200, 2,700, 5,600,
6,800, 8,200; 126V, 18, 22, 120, 220, 1,200, 1,1300,
3,300, 3,900, 0-01, 0-012, 0015; Paper 100V, 100,
1.000, 2,000, 6,000.8/- doz. Post 1/6.
COMPUTER PANELS. 5-BC108 diodes if- ea. 4 for
10/-. Post 1/6. 8-0076 or 0072 or 0C42, 8-0A10, 7/6.
8.0C43 or GET875, 24 0A.81, 7/6. 8-0C170 diodes,
etc., 7/6.2.00170, 2 GET875 or 4 MD834, 5-100MFD
12V electrolytics, pot core, etc., 6/-. 10-B8X26.
550MEG silicon npn diodes, etc., 7/S.
MIXED TRANSISTORS ON PANELS. 60 for 12/6.
100 for 201-. Panels with capacitors, resistors,
diodes, 6for 51-. Air spaced trimmers, 25 and 100pF,
2/-. Ceramic 40, 60, 125pF, 86.
EEL. RECTIFIER AND VARIABLE RESISTOR in
neat case. Input I5V, output 0-12V at lamp
MIDGET RELAYS tin lin f In, weigh loz.
D.P.D.T. carry lamp at 28V, 700 ohm coil, 10/S.
With base, 12/6 Post free.
M.C. METERS 21n and 2jin. 3 assorted for 111/...
M.C. Phones and mike, 45ohnt, 12/6. P. & P. 2/ -
unless stated otherwise.

J.W.B. RADIO
75 Hayfield Rd., Salford 6, Lancs.

MAIL ORDER ONLY

Microcircuits:
709 50p 741 .. £1.05 PA230 .. 92p
PA234 87.p PA237 £1.57 D40C I .. 67p

VALUE FOR MONEY
Plessey Microelectronics made a large number of
microcircuit audio amplifiers. They tested these.
The best ones were marked 51.403A. The next
best were marked SL402A. Some reject devices
were sold as scrap.
We sell Plessey marked 51.402A for £1.75 com-
plete with full data, circuits, etc.

JEF ELECTRONICS (P.E.2)
York House, 12 York Drive, Grappenhall

Warrington, Lancs.
Mail Order only. C.W.O. P. & P. 10p per order
Overseas 75p. Money back if not satisfied

E.R.S.
ELECTRONIC REPAIR & SERVICES

807 LONDON RD., WESTCLIFF-ON-SEA
ESSEX SOUTHEND 77129

BRAND NEW COMPONENTS
2N3703 2/- AF1 16 4/6 NKTI63 5/-
2N3705 2/- AF126 3/- NKT164 4/6
AF1 14 4/6 BCY43 3/6 ZFS'2 2/6
AF 115 5/- NKT162 5/- BZY94 2/6
MIN. POTS IMO, 5000 3/6, 10000, SOV 5/6

HEAT SINKS TO5 FINNED 3/-, TO3 2/3
XTALS SURPLUS 10508790 (70'32) 3/-

S.A.E. FOR BARGAIN SMALL QUANTITY
COMPONENTS, METERS, ETC.

P. & P. 1/ -

CONSTRUCTORS' COMPONENT KITS
YOUR SEARCH ENDS HERE!

SEND US YOUR COMPONENT LISTS OR
ARTICLES AND WE WILL MAKE THEM UP

COMPLETE WITH HARDWARE

D -B -S ELECTRONICS
ONE LETTER GETS YOU THE LOT I

THE PARADE, CADNAM, HANTS

RECEIVERS AND COMPONENTS
(continued)

FULL SPECIFICATION TRANSISTORS:
Texas, 8.0.S., etc. BC10613 ISC109C
12p; 2N3705 14p; BFY51 17p. 5p Postage
S.A.E. List. GREENWELD, 24 Goodhart
Way, W. Wickham, Kent.

PRINTED CIRCUITS
PE 'Gemini' STEREO AMPLIFIER (Dec. 1970)

Twin Channel Main Amplifier. Stabilised Power Supply.
Total price 22/6. P/P. 116.

All boards are fibreglass, drilled and tin plated with
reverse side screen printed for easy component and
connection identification.

SAE for PC board list of other current projects.
SERVITRON ELECTRONICS, IS Beckdean
Ave., Poulton-Le-Fylde, Blackpool, Lancs.

FY6 88G

TELERADIO ELECTRONICS
JOIN THE FASCINATING HOBBY OF
RADIO CONTROL. BUILD A SINGLE
CHANNEL SYSTEM FOR ABOUT 112
OR A SOPHISTICATED PROPORTIONAL

SYSTEM FOR 180
Details from the specialists: TELERADIO CO. (P.E.)

325-7 FORE STREET, EDMONTON, N.9

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS.

Buy with confidence and obtain the right results.
Refunds without question if any of our products
fall to give 100% satisfaction.

AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER KIT. :Co fuss... drilling.
Just fit the components on our printed circuit. Slow
Motion tuning. Simple IF alignment. Perspex front
panel. Push pull AF amp drives your 8 -15 ohm
speaker. Amp can be used separately. Designed to
accept a BFO signal. Uses Denco plug in coils.
2T. 0.5 to 1.54 Mhz 3T. 1-67 to 5.3 Mhz
4T. 5.0 to 15 Mhz 5T. 10-5 to 31.5 Mhz
Range 3T normally supplied with kit. Cses 9 Volt
battery. Easy step by step instructions. Complete
Kit. 88.19.6 plus 5/6 P.P. & Ins. 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, flees, motors.
drills, etc. Complete with box, power socket,
cables. etc. In kit form with easy to follow Instruc-
tions 66.9.6. Ready built 89.4.6 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,
has 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 711n 31n 41in.
510.4.0. P. P. & Ins. 6/-.
VOX SWITCH. 'This sound operated switch is 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 41/6.
Ready built, tested and guaranteed. 69/6 post paid.
METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit form 87/6,
post paid. Ready built in an attractive polythene
case, 37/6 post paid.

MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece. Adjust-
able tone. Just attach your key. Drives phones or
speaker. In kit form 17/S post paid. Ready built
In similar case u above 27/6 post paid.
STRAIGHT FROM THE PRESS. Latest Mullard
manual: Audio Amps, FM tuners, Stereo decoder,
Receiver circuits, HI Fi, Tape, etc., etc. 82/S post
paid.

TIIXAS TRANSISTORS. Complementary symmetry.
Driver. NPN, PEP output. The set of three
ONLY 6/4 post paid.

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO. RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, 12v,
I8v (single output) 39/6 each. P. & P. 2/9.
9v + 9v; 6v + 6v; or 41v t 41v (two separate
outputs) 50/- each. P. & P. 2/9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E,17

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, 11.75. (35/-)
Assembled and tested module E2-13. (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 1.5.13. (15.2.6)
Complete kit for Wah-Wah pedal now only
1640. (f.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
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If you're a telecommunications

man and match up

to the qualifications below
cut yourself into a slice of
Britain's future

ism mi. law

Become a

in the fast-growing world of

)
1 Radio 1

. . 1

1 Technician 1

I Air Traffic Control I
IPlease send me an application form and
details of how I can join the fascinating world of
Air Traffic Control Telecommunications

IName .
-

I Address .
s. -.. I

Not applicable to residents outside the United King IKingdomI
PET/E3

II To: A J Edwards, C Eng, MIEE,
The Adelphi, Room 705, John Adam Street,
London WC2N 68Q,
marking your envelope 'Recruitment

MN MIMI 1111.1 III=1 EMI NMI 1=01

Sending this coupon could be your first step to
a job that's growing in importance every year.

The National Air Traffic Control Service needs
Radio Technicians to install and maintain the vital
electronic aids that help control Britain's
ever-increasing air traffic.

This is the kind of work that requires not only highly
specialised technical skills but also a well developed
sense of responsibility, and candidates must be
prepared to undergo a rigorous 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 (higher rates at
Heathrow). There is a good annual leave allowance
and a non-contributory pension for established staff.

You must be 19 or over, with at least one year's
practical experience in telecommunications,
('ONC' or 'C and G' qualifications preferred).

NATCS
National Air Traffic Control Service

NOW AVAILABLE
LASKYS THERE'S MORE g

AUDIO MORE & MORE

TRONICS FOR EVERYONE!

CATALOGUE

The great new 1971
edition of Lasky's famous
Audio-Tronics catalogue Ilk
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 ao. Send your name and
address and 15p for post and inclusion
on our regular mailing list.
LASKY'S RADIO LTD. (Dept. PE)
3 -IS Cavell Street, London El 2BN

VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

li_114.SETS :Ii1A5,018450,Tsta.8461,744.DDA1.4:1:DDIN., 3129C961.,41) Lor0,1

A7GT 7/8
HOOT 7/2

25L8GT 11/-
25U40T11/11

DL3.5 1/-
1/192 5/9

EL84 4/9
EL90 6/8

PCL82 7/8
PCL83 18/-

ITAF42 10/1
0304110/11

NOOT 7/9 3001 6/5 DL94 7/5 BLOM) 13/5 PCL84 7/5 UBP8O 5/9
1116 5/9 30C19 13/9 DL96 7/1 /0180 9/3 PCL86 9/- U11889 8/9
186 4/8 30017 11/- DY86 5/9 E1181 9/11 PCL86 8/3 UCC84 7/-
1T4 3/- 30018 13/6 DY87 6/9 13384 5/9 PCL88 141 000E16 7/1
384 5/9 30F5 18/5 EABC80111 3387 7/ PCL80015/5 UCF80 7/11

3V4 7/8 30FL1 11/9 EAF42 10/- EY61 7/8 PENA4 8/6 CCH42 13/S
6Y30T 5/- 801%1214/6 EB91 1/3 BY88 4/6 831886014/- UCH81 0/0
6240 7/0 301%1414/- EBC33 3/- 1140 8/9 PFL20011/9 UCL82 7/-
6/3012 11/9 30L1 5/5 EBC41 10/5 EZ41 3/9 PL36 9/9 UCL83 11/-
6AL6 3/8
6A116 119
6AQ6 5/11
6AT6 4/5
6A06 4/6
6BA6 4/6
6336 4/9
613./6 3/0
601)60 13/-
6F14 9/-
6E23 13(5
6926 1111
6K70 3/4
6K80 1/0
88NTUT 4/6
681.70T 5/6
6V60 8/6
MGT 6/4

30L16 111-
30L17 14/9
30P4 13/-
30812 13/9
30819 18/-
30PL1 11/5
30PL13 14/6
30PL14 14/-
30PL1614/8
115L60T 3/9
36W4 4/6
367,40T 911/-

6083 11/5
AC/VP215/11
AZ31 9/5
3349 13/-
3729 13/6
Cal36 11/11

EBC90
EBF80 5/9
EBF89 0/8
ECC81 3/9
ECC82 4/9
ECC83 71-
ECC86 5/9
E008041,11-
ECF80 6/-
ECF82 6/-
ECH36 11/-18/911ECH4281,

ECH83 5/3
ECH84 7/5
ECM 7/-
E0L82 6/11
F.CL88 8/-
EF37A 4/4

EZ80 4/8
EZ81 4/9
0232 8/9
0234 9/9
KT41 15/6
KT81 9/9
KT86 18/9
LN319 11/9
LN329 14/8
L81339 1119
1178 17/4
PABC80 7/-
PC86 10/3
PC88 10/3
PCN 6/6
PC97
P0900 7/5
PCC84
Peen 5/-

PL81 9/8
PL81A 10/3
PL82
PL83 7/-
PL84
PL600 18/-
PL604 1.111
P1108 33/6
81884 7/4
PX26 11111
PY32 11/-
FY33 11/-
PY81 6/8
PY82 5/8
PY83 5/9
FY88 6/9
FY800 7/1
PY801 7/5
R19 6/5

0941 12/6
UF89 8/9
UL41 13/-
UL44 35/-
UL84 7/-
U380 5/-
1.7384 4/6
UY41 1/3
0286 5/9
VP4B 15/8
W119 7/-
277 4/
AC107 3/4
AC127 3/9
AD140 7/8
AF116 4/-
AF116 4/-
AF117 4/-
AF118 9/1

6X4 4/9 CL33 111/11 3939 4/9 PCC88 5/- R20 13/- AF126 3/6
MGT 5/1 CY31 8/9 3941 11/9 PCC89 9/6 U26 13/9 AF127 8/5
10118 7/- DAM 7/3 3880 4/1 PCC189 9/9 026 111- 0026 11-
10113 13/- DAF91 4/3 3985 6/3 P0080611/- U47 13/9 0044 3/5
126/18 45/- DAF96 7/3 3886 5/0 P0880 118 049 13/- 0046 3/6
12117 3/9 DF83 7/9 3889 5/11 PCF82 6/6 1.178 4/9 0071 1/5
12AU7 4/9 6)991 3/- E991 3/9 PCF86 9/6 U191 11/5 0072 2/6
12A17 4/11 DF96 7/3 38183 5/9 P0880011/1 U193 1111 0075 3/5
12118431 7/8 DH77 4/5 EF184 0/6 PCF801 8/9 0261 14/5 0081 115
10306017/6 DK32 7/5 11190 6/6 PCF802 9/- 0301 10/5 008111 3/5
2012 1$/S D1C91 5/9 EL33 9/9 P08130611/5 U329 14/5 0082 1/5
2083 U/9 DK92 1/11 EL34 9/8 P0F80611/3 0801 191 001213 3/5
^084 18/ DKrir 7:8 8.1.41 11'- PCF80814'- l'AB080 6/6 00170 4/6

READERS RADIO (P.E.)
83 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX. Tel. 01-550 7441
Postage on 1 valve 9d. extra. On 2 valves of more, postage 6d. per

valve extra. Any Parcel Insured against Damage in Transit 6d. extra,
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Send 1.- for New Comprehensive I.C. and Semiconductor price list 24 pages

INTEGRATED CIRCUITS
NEW LOW PRICES a FULLY GUARANTEED

RCA MOTOROLA 1-9 10+ 25+ MULLARD
CA3000 33,- tt:'708(:

11843
15)3 LINEAR

3005 88168816MC7241. 8
16/6

11/1 TA .1041 32 6
3007 52/8 MC788P 13/9 242 85

13/33011 14/9 MC789P 11/1 243 90 -
3012 17/9 MC790P

2418/193

10/8 203 158

18/3
11/13013 21/- MC792P19 8

3014 24/9 MC799P 11/- 35
3018 18/9 MC13031. 64/- 45,'- 310 25
$018A 22/- MCI304P 721-

09:3300

91/666/-

300 14 6
3019 16/9 MC838P 109/9350 95
3020 26/8 MC15523: 92/2 76/9 435 29.6
3020A 821- MC1439, 691- 67/6 531 26 6
3021 111/3 MC1709(26 19/- 16/6 532 72 -
3022 26,'- Data sheets 2/0 extra

i.
530 99'-

3023 25/8
20/_ FAIRCHILD 89 -

306
(I-1-5 11 12+ 30+ TA101 19 613TAD100

3028A 14/9
L900 8/6 91-

39 13
3028B 21!- 7/6 619 TAD11017/6 L9147/0 0/9

39 6
3029

12/0 11/9 111- - -3030 27/8 MULLARD DTL3035 24/8
L923
702 MB 21/- 10/6 17/-
709C 15/ - 18/6 13, 12. FCH101 17 63036 14/8 124 11'/: 1 FC11121 21 -

30413039
1619 Ilil1t; 1::- Ni: 1r6 11,_ FCH001 26 821/9

7 t6C 50/- 50/- ' FCHs31 903042 21/9 -

ECJ101 32 63043 27/6 ,41C 19/6 18/6 17 - 15/- 'C1111 31 -N.B. 709C and 74W TO -0 10' DIL. package3044 24/- 1"(2.1001 36 -3045 24/8 TEXAS TTL 'GUARD TTL 103311 55 -3046 16/8 SN7400N l0/- FJH E101 17/6 FC10/
1177//68 ECY101

8783047 27/6 8N7401N 10!- E.111121 21 -3048 40/9 8N7402N 10/- 1311141
3049 32/- 8N7403N 10/- FJH161 17/6
3050 36/9 8147404N 10/- EJH171 13/3 PLESSEY
9051 86/9 51.17405N 10/- F.1H221 17/6 LESS 42 6
3052 33/- 87/741011 10,'- FJJ101 274 i SL701C 20 -
3053 9/3 SN74I3N 10/- E.1j/ 21 37/6 SL702(7

62/6
20 -

3054 21/9 57/742011 10/- FJJ141
3056 48,- 8N744IN 52/8 EJJ191 37'8 GENERAL
3059 87/7490N 39/6 10.1.1251 62:6 ELECTRIC
3064 24 0N72709P 17/6 1,./Y101 16i -s. PA222 87 8
MANY MORE Data Sheets all 1/- per type except L900/ P.4330 22 8I.Ci. IN 914/923 and Plessey 2/6. PA234 21 6STOCK AND 8 Pin To -5 I.C. Holders, 10;6 PA237 37 8
INCREASING 14 Pin Dual -In -Line LC. Holders, 6/0 PA240 52 8

DAILY 16 Pin Dual -in -Line I.C. Holders, 9;- PA424 45 -
Pod Sr Packing 2,'- per order.

TELEP2
0161

HONE ELA. MARSHALL & SONS LTD. T21422EX
01-45

2$ CRICKLEWOOD BROADWAY, LONDON, N.W.2
CALLERS WELCOME 9-5.30 SATURDAY 9-5

SEE OUR MAIN ADVERTISEMENT ON PAGE 169 FOR SEMICONDUCTORS

Selections from FELSTEAD ELECTRONICS' Winter List
(Sent free for stamped addressed envelope to address below)

Transistors, etc. ACI26 8/6. A1115 3/-. AF116 AF117 4/, OAS 1/6. 0A10 1/6.0.041
1/6. 0.485 1/6. 0023 0/6. OC25 6/-. 0026 7/0. 0028 8/5. 0035 8/6. OCAS 8/9. °Cab
2/8. 0071 2/6. OCT.? 2/6. OC75 2/6. 0081 2/S. 0081D 2/8. 0082D 2/6. 00171./.. 0C1712/6. Many more in list. S.D.R. BY100 800piv 2/10. 6Amp series: BYZ13900 pie 4/-. BYZ12 600piv 5'-. BYZ11 900pis 6/-.11YZIO1200plv 7/.. (Charges 1/ upto 11, paid for 12 and over). Sob -Min Transformers: OUTPUT (30 for 0073, etc.) Pie(Up to 6 1/-). MULTIIIIITER. Our Sammie 20000 flPer Y 24.12.5 (2/6). Details andtither in list. SOLDERING IRON. Slim, modern, British high-speed 81', all parts
replaceable, highest quality, full guarantee: 81/- ULM. DIAMOND STYLI! Replacements
for DOR TC8/LP, TC8/13, TIUMLP/STEREO: COLLARD O': RONETTE BF4OLP: GAR-
RARD (1C2/LP and 0C8/LP: ACOS GP63/67, all at 7/5 (II-) ACOS 0P73, GP91: BSR
4T4 (ST9, ST5), ST8 (8T9): MONOTONE ETA, 9TA, 9TAHC: PHILIPS A03306, 3060
13063, 3066, 3301. 3302, 3304); Garrard GIC1325 all at M. :1M. All are of the very highestquality. Double Diamond: 8T4 (ST3. 0T5); ST10 (ST9, ST8): 9TA, 9TAHC, 3306, (1P9 I
(For (1P92. G P93, G P94 cartridges): GP9ISC for all GP9I-SC cartridges; All et 30/. each

PICH-UP CARTRIDGES All standard fittings and atylli. MONO (1P67/2 15i -
STEP EO-COMPATIBLE (MONO)GP91/13C(21/-). STEREO GM 85/6. STEREOCERA-
MIC (:P94 88/6. MONOTONE STEREO 9TAHC (DIA.) 4741. GOLDRING (1850 97/5.11800 18.10.0. 6800E 210.10.0. (4800 SUPER E 219.10.0 (1/- all types). Reg, Poet 4/-)
STYLII FOR ALL ABOVE TYPES. Including GOLDRING available. RECORDINGTAPE. Still the finest quality British Eyler available: Standard 5' 6001t, 7/3 31.900 ft.
10/- 7' 1200 ft. 11/3. LOICI PLAY 5' 900 ft. 10/- 52" 1200 ft. 11/8 7" 1800 ft. 18/- (1/3 on
.7," and 5:" 1/6 on 7'). MICROPHONES Crystal Mic 91, hand/desk 16/3. MIC45 Curvedmetal handgrip 20/, CM21. Grey hand/deck 10/6. Stick '60' 20/8 CM70 "Planet -
machined metal tapered stick type with neck cord, adaptor to tit floor stands 29/0 (All
I/O LAPEL (or band) with clip 6/6 (1/-). All are fitted with leads. Dynamic. Crean,
hand/table MINT 15/0 (1/61 141310, 501(11 for desk. tapered with base and slide -out
adaptor 39/5 M011, Sitnilar, but fined on swivel swan neck to switch -fitted base 42/5.
I Either 0/6). Type 209 Lltrilloid ball, 50K/60012, otimi.dir., built-in vol. control. on/off
switch, special lead, handle (as good as money can buy) 28.6.0. DM 160, Non-Dir. Ball,
00E0, switch, cable, adaptor 77/6 (5/- either). MICROPHONE INSERTS. Dia., 1.75'
OR 0.9' either size 6/8 (10. EARPIECES with lead & min. jack plug (2.5 or 3.5mni, statewhich) Magnetic 1/9 Crystal (3.5 only) 4/9. (UP to 3 for 1/- on any). HEADPHONES
De luxe STEREO 8-16 ohms, 47/6. Same. fitted vol. control each earpiece, 67/6. Bothhave lead and stereo Jack plug, (3/-). HIGH RES. 2000 ohm. Adjustable 16/6 (2/-)SPEAKERS. 12' ROUND, fitted tweeter. 3 or 1512 (state which) 07/0 (5/6) or for Stereo
80,- pair. carr. paid. 21' 3 OR 80 (state which) 76 (IP) 21' powerful transistor replace-
ment, high ohms 6/- (1/). EMI 13- x 9-, 3, 8 or 150 (State which) 42/5 (4/6): with
single flared para. tweeter cone 8 or 150 (state which) OM (4/6): with two tweeters andcrossover network S or 15 (State which) 75/- (0/-). VIBRATORS. Genuine Plessey 121'4 -pin non -synch. 121HD4, or en. pins 6/6. An). 12V 4 -pin. non -synch. 7/16ths. longer.
41 12V 7 -pin Synch. (1213R7) 12/6 (All types 1/- per vibrator). CONNECTING WIRE.Packs of 3 coils asstd. cols. ea. coil 5yds. Solid core 2/9 (1/-). Flexible 8/3 11/3.1 Superthin for transistor wiring 3/8 ( I /-.) PICK-UP WIRE. Super thin twin tics. screened andsheathed 14 yd. Ill- up to 6yds.--over, free.) =TRACTABLE Flea. Leads. (Curlies)
6ft, photo, plug 4/5. 12ft. 7/9. 6ft. phono plug/phono socket other end 5/- loft.8/6 :I/. per lead, all types). SEND IAN for full free lists-Teleton and small 3W and 71W
trans. amplifiers, Electrolytics, Vol. Controls all types of radio switches, car and portable
expanding aerials, Meters, Test orals, all types of Brit. & cont. standard and min. plugs
and sockets, (Mfrs. Thyristors, cr., clips (various). terminals. etc. etc. and MAID "SpecialOffer' lines at Tow ...t

FELSTEAD ELECTRONICS (PE38)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Cash with order mil). No COD or Caller Service. Charges (Min. II-) in brackets alter allDenis. Regret Orden( under 5/. unacceptable. SAE piece for enquiries or cannot bereplied to. Changes apply G.B. and Eire only. Overseas order+ welcomed (lists freeoverseas).

YATES ELECTRONICS
(FLITWICK) LTD.

RESISTORS
High stability carbon film. Very low noise. 0.5W 5% 4.n1
to 2.2M0 2.5d each, 100 2d each, 115W 10% 4.711 to
I 0Ms1 2d each, 100 t I.75d each. Quantity price applies for
any selection. Ignore fractions on total order.
DEVELOPMENT PACK
05 watt 5% resistors 5 off each value 470 to !MCI
325 resistors E 12 series 50/-.
650 resistors E24 series I00/-.
MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001/iF, 0.0015,F, 0.0022/tF, 0.0033/IF, 0.0047/iF, 6d.
00068/iF, 0.01 /,F, 0.015pF, 0.022pF, 0.033/,F, 7d. 0.047/iF, 9d.

068/,F, 0.1n F, IOd.
I 60V : 0.011,F, 0.0 I 5/,F, 0.033nF, 0.068pF, 7d.
0.1pF, 9d. 0.15/,F, 0.22/,F, IOd. 0.33,,F, 1/3. 0.47pF, 1/6.
0-68,'F, 2/3. 1.01,F, 2/6.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V: P.C. mounting miniature 20%: 0.01/iF, 0.015/iF,
0:022/iF, 7d. 0.033pF, 0.047/iF, 0.068/iF, 8d. 0.1/'F, 9d.
0-I5/'F, 0.33/iF, 1/4.
MYLAR FILM CAPACITORS
100V: 0.0011,F, 0.002/,F, 0.01/iF, 0.02/iF, 6d. 0.05/,F,
0.1:F, 8d.
CAPACITOR DEVELOPMENT PACK
Selection of ceramic and polyester capacitors 100pF to 1-0/iF.
Total 100 capacitors, 0.18.0.
MINIATURE ELECTROLYTIC CAPACITORS
50µF 6V 160.F IOV 100F I2V 40µF 16V I60F 40V
I oopF 6V 64µF IOV 16µF I 2V 6'4i,F 25V 500F 40V
200µF 6V 125µF 10V SW I 2V 250F 25V 2.5µF 64V
320µF 6V 2000F IOV I 00µ F I 2V 130F 40V 100F 64V

I/- each
250/IF 12V, 100/,F 40V 1/6. 1000 ,F 25 volt 6/-. 25001,F
25V 9/-. 500/iF 50 volts 5/-. 1000/IF 50 volt 8/-.
CERAMIC DISC CAPACITORS
100pF, 150pF, 220pF, 270pF, 330pF, 470pF, 560pF, 680pF,
1000pF, 2000pF, 5000pF, I 0,000pF, Sd each.
POTENTIOMETERS
5k// to I MS2 log or linear, 2 6.
GANGED STEREO POTENTIOMETERS
4 watt carbon track 51d2 Skil to IMO i 1M12 log or linear
8/- each.
SKELETON PRE-SET POTENTIOMETERS
Linear: 100, 250, 500 ohms and decades to 5M ohm 20%

30%, 2501(12. Horizontal or vertical P.C.
mounting (0.1 matrix). Sub -miniature 0.1 watt 10d each.
Miniature 0.3 watt 1/- each.
TRANSISTORS

AC126 3/- BC108 2/ 2N2926 2/3 2N3707 3/8
AC127 BC109 2/9 2N3055 14/6 2N3708 21-
AC128 BFYSO 4/6 2N3702 3/- 2N3709 2/3ADI40 8/- BFY5I 3/9 2N3703 2/10 2N3710 2/5
AFI 15 3/6 BFY52 4/6 ' 2N3704 3//6 2N37 I 1 2/10
AF I 17 3/6 BSY56 6/2N3705ORPI2 9/6
BC107 2/9 BSX2I S/- 2N3706 2/5 ZTX302 4/6

DIODES -0A85, 0A91, 0A202, 1.:6 each
ZENER DIODE
400mW 5% 3.3V to 30V 3/6
SILICON RECTIFIERS
1N4001 50V IA 1/6 I N4006 800V IA 3/
1N4002 100V IA 2/- 1N4007 1000V IA 3/3
1N4003 200V IA 2/3 BYI24 100V 1A 1/6
IN4004 400V IA 2/6 BYZIO 800V 6A 7/-
1 N4005 600V IA 2/9 BYZ 13 200V 6A 4/
VEROBOARD

015 01
Matrix

015
Matrix

0-I

2i 3; 3/3 4/6 17 31 (plain) 10/6
24. 5 4/9 4/9 17 21 (plain) 7/6
31 3; 4/9 4/9 21 5 (plain) 3/63;
17

5
3;

5/6215/6 3; (plain)
Pin insertion tool

3/-
9/6 9/6

17 24 11/6 Spot face cutter 7/6 7/6
17 5 (plain) 15/- Pkt. 36 pins 3,'- 3/
ROTARY SWITCHES
I Pl2W, 2P6W, 3P4W, 4P3W, 4/6.
JACK PLUGS AND SOCKETS
Standard Screened 3/6 2.5mm Insulated 1/6
Standard Insulated 2/9 35mm Insulated 1/6
Stereo Screened 7/- 3-5mm Screened 2/6
Standard Sockets 3/ - 2.5mm Socket 1/6
Stereo Sockets 3/6 3.5mm Socket 1/6
BRUSHED ALUMINIUM PANELS
Self adhesive backing approx. 13 X2} 2 -.

C.W.O. please. 1/6 post and packing on orders under CI.
Export Enquiries ....icon,.

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
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BAND CONVERTER
ONLY Listen i n to AIRLINES.

41/5
PRIVATE PLANES, JET
PLANES.

Crost.s."terc,:flre;::
pilots. ground approarh.
grown: rontrol. airport

num.*r. Heuer for yonrself the disciplined cokes
Aiding tenseness asi talk downs. lie with
them when they have to take 'serve ripping
decisions in emergeovies tone in to the
international distress frequencl. Covert

aircraft frequency band i ncl od i eig HEATHROW,
GATWICK, LUTON, RINGWAY. PRESTWICK, ETC.

This Ludas( le folly tranaieloriaell inatr JJJJJ ent can be built by
appose doe to ninety in under two boon. (Our design lean'
built bun everyone worked first time). Noaoldering necessary.
Full) illustrated simply worked Instructions take y011 Aden.
1, tro. I riel, standard Vl'l battery. Size only 4th, Sin
I tin. 511) on do is 'Mewl rod aerial, place clime tunny Ordinary
medium -was . radio (even tiny pocket radios). NO CON-
NECTIONS WHATEVER NEEDED. Use Indoors or outdoors.
SEND NOW. ONLY 47/5 for all parts, including vase, nuts.
..,ress. wits.. etc. etc. Chart,' available separately).

LISTEN TO AIRCRAFT COMMUNICATIONS REAL. WORKING ELECTRONIC
new V.H.F. AIRCRAFT ORGAN

ONLY

55/-
Don't confuse frith

ordinary elertrie organs
that simply blow air Or,

month -organ type reeds, ele. Eight
11.01111111 were spent in creating and

testing this superb. 'evolutionary electronic organ. Fully
transistorimed, on calves. Proper self-contained loudspeaker.
Fifteen separate keys smn two frill mutates- play the "Yellow
Rose of Texas". "Silent ,Vighl". "Acid Lang Syne", and lel.
of similar bores on this real working electronic organ. MI:i-
t:11in 11th, 20n. Uses standard battery. Have the thrill and
excitement of building it together with the pleasure of playing
a real electronic /imam Play it anywhere. No soldering
neceasary. 3:nay ao A.H.C. to make following the fully illus.
trilled, step.by.step iostructiona. BIG DEMAND ANTICI-
PATED FOR THIS UNIQUE INSTRUMENT at our low price.
ONLY 551-4-4/6 P. it P. for all part'', including case, loud-
speaker, transistor., emuleusera, resistors, knobs, transformers,
volume control, wire, nuts, screws, instruction., etc. (parts
available separately). Have all the pleasure of making it
yourself, finish with an exciting gift for someone.

"READ PEOPLE'S MINDS"-TEST THEIR NERVES-BEAT THEM AT CARDS-TEST THEIR
MENTAL ABILITY, ETC. ASTONISHING

ELECTRONIC BRAINBOX
It you've seen a giant computer on show at

5 ;thiteIrleacit,raillitsnetisbal Imilrioaunzr.111 have peernraliare,op le ofee

There
Is1 :fee:no:LI:V:f to pifa''''in-ttion that attracts ordinary people and professional engineers alike to electronic

games of skill, change and mystery. With this "Brainbox" you will be able
b, perform mind -boggling feats. THE MIND READING DEVICE will make people stereo
yon hare telepathic pourers. THE AMAZING CARD TRICK UNIT completely mystifies

171f.5.'"sw

mid ImMea from one to six people. Foe. rorreetly "guess" the two eerds earls person has
selerted at random from a park they themselves shuffled. THE ELECTRONIC NERVES

Acli>-.".9 TESTER puts your friends to a very lively test. It give. out Selland finish signal. (the winner
a. the person with lowest number of fall signals.) Can be adisuted front the weakest to strongest

.....10.51.. pawn. THE ELECTRONIC MAZE tests the mental ability of the player because It uses psychology with
electronic I wlat to It. You can change the maze pathways In seconds to prevent the maze becoming too

stale after lots of ass.. Completely safe and fimlproof. 81:e 18in :Alin e Sin (Max.) You can ploy all these
. .s awl more beside. WE GUARANTEE THAT ANYONE CAN EASILY ASSEMBLE THESE PROJECTS IN

UNDER ONE HOUR! No soldering, pictorial, step.by-step illustrated instructions. ONLY 57/6 plus 6/6 P. & P. for all
!farts Including chassis. switches, stylus, signalling lights, wire, nuts, screws, etc. etc. Use. standard Ill battery. Presentation
box 5 ii est ra. (('.(ill's A V.) I L.% IILE SEP.% R ATELY). FULL OPERATING DIRECTIONS WITH EACH OF THE PROJECTS.

Es:oolitic at 11,11,- for 7 .1a) M. Your monex

CONCORD ELECTRONICS LTD.

FIND BURIED
TREASURE!

TREASURE LOCATOR-
NOW IT'S HERE AT LAST.

aft, eNneriiiiriding for
four and a half months
with a multitude of
.1Iffereitt circuit. and carry
Mg out actual bell tests
with prototype'', our design
team have come up with
this real winner. This
fully portable t ranaletorised
metal locator detects and
tracks kiwis hurled foetal
objects  It signals exact
location (no phone. towl-
ines only translator radio
which cline 'nettle

connectione needed)
FINDS GOLD. SILVER.
LOSTCOINS JEWELLERY.
KEYS, WAR SOUVENIRS,
ARCHAEOLOGICAL
PIECES, METALLIC ORE,
NUGGETS, ETC. Extremely
.ensit i, e. trill signal presence

of certain
objects buried
several feet
below ground!
Can be built
with ease in one
short evening
with the won-
derfully clear,
easy to follow,
step - by - step.
fullyfflustrated
I natructions.
Fully trait-
aistorised no
valves. Uses

standard PP3 bat-
tery. No soldering

necesaary. rhino of detector head 191151 r 10In
211n. Great demand expected at this remarkably

low mice-All parts Including detector had ease.
nuts, screws, wire, simple Instructions, etc. Send
now 47/6 plus 6/6 P. & P. (Telescopic handle as
Illustrated 25/. extra.) Parts available separately.

back if not delighted. Manic up looks worth S15.

(P.E.15) 8 WESTBOURNE GROVE LONDON W.2
(Near Bay water Tube) Callers welcome. 9-6 including Saturdays

ONLY

ENAMELLED
COPPER WIRE

S.W.G. 'A. Reel 11b. Reel

18-22 11 s. 3d. 16s. 6d.
23-30 11 s. 9d. 17s. 6d.
31-35 12s. 3d. 18s. 6d.
36-40 15s. 24s.
41-44 17s. 9d. 29s. 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

Build the
Hardcastle-Texas

Amplifier 1C0h 3o0o watts,seou topuut tp ower
impedancefrom

either 8 or 15 ohms. 3dB response 10Hz-40kHz.
Design and Application Book,
lists all components and wiring
6/6 (inc. P. & P.)
Printed circuit board for stereo
Genuine Texas Trans'
111C1112L 4' TIP31a 17/6
BCI84L 4' T1P32 19/-
BC2I2L 5 TIP32a 23/9
BC2I4L 5 TIP33 30/ -
119244B 13 TIP33a 32/6
153030A 9 TI P34 61/-
TIP3I 16 6 TIP34a
Postage and packing free for orders
over 02, otherwise add 5 .

use, 2 pre amp. and 2 power
amp. locations, drilled, silk-
screened fibre glass £2.

P.O. Box 43, Woking, Surrey

AMPLIFIER & PREAMP
PRINTED CIRCUIT 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) 1410d

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 a better job in Engineering .. .
That's how long it will take you to till in the coupon below. Mail it to
B.I.E.T. and we'll send you 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.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn 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?
Mechanical
A..NI.S.E. M. h
Inst. of LOOT] C
Mechanical Eng.
Alaintenance Eng.
Welding
General Diesel Eng.
Sheet Aletal Work
Eng. Inspection
ling. Metallurgy
C. & 6. ling. Crafts
C. & G. Fabrication

Draughtsmanship

Gen. Draughtsmanship
Die & Press Tools
Elec. Draughtsmanship
Jig & Tool Design
Design of Eke. Slachines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E.
C. & G. Eke. Eng.
General Eke. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics;with

Auto & Aero

MAA IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Ceti,.
Gen. Aero Eng.

Management &
Production

Computer l'rogramming
Inst. of Marketing

Works Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials I landling
Operational Research
Metrication

Constructional
A.M.S.E. Co....
C. & li. Structurai
Road Engineering
Civil Engineering
Building
Air Conditioning
I tearing & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.E.I.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engine.,
Timber Trade
learnt Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
Enelish
th,mistry
General Seicmv
Geolm:y

Mathematics
Technical Dr,m0u:
Fren,11
German
Russian
Spanish
Bioky
11.1.E.T. and its
associated schools
liars recorded :,11
orer 10,000 G.C.E.
StIiiettif at '0' and

WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL.
EXAMINATIONS.

Over 3.000 of our Students
hare obtained City &Guild,
Certificates. Thousands of
other exam successes.

(Write if you prefer not to cut this page)

THEY DID IT-SO COULD YOU
"My income has almost trebled ... my life is
fuller and happier." - Case History G/321.

"In addition to having my salary doubled,
my future is assured." - Case History H/493.

"A turning point in my career - 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 love." - Case
History B/46I.

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 himself 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.

7reel
hy not do the thing that really interests you?

Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

Dept 316A, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY
IP MI
To: B.I.E.T., Dept 316A, Aldermaston Court, Reading RG7 4PF

Please send me book and details of your Courses in

IName Age
Address

Occupation

B.I.ET- IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE
PUbliehed approximatel) tPIL Lill 1001 ,Pi 111,11th c, 1PC M..g..eo,,. Ltd., Fier t %.1.) Farraigibin street, Loudon, Minted iu Etiebool Cit..pei ltic.rAndover, Hants. Sole Agents for Australia and New Zealand Gordon 8 Cobbe (Aloia) Ltd. : South Africa  Central News Agency Ltd. Rhodesia and Zambia Kingsti no Ltd.East Africa --Stationery and Office Supplies Ltd. Subscription Rate (including postage) For one year to any part of the world £2 5s. OS (i2.25).
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out orotherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent,resold or hired out or otherwise disposed of in a
mutilated condition or in any unauthorised cover by war of Trade, or affixed to or as part of any publication or advertising, literaryor pictorial matter whatsoever.



HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI  COMPONENTS TEST PA. DISCOTHEQUE ELECTRONIC ORGANS MAIL ORDER

HENRYS RADIO

BUILD YOURSELF A QUALITY RADIO
Excellent printed circuit design with full
Power output. Fully tunable on both
MW/LW bands. 7 Mallard transistors.
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. All parts
sold separately. Ask for Leaflet No. I.

YOU CAN
SAVE 25%0
on Garrard. Goldring
and Mcdonali Decks.

SL6513 L14. 9.6. 5P25 Mk III LI1.15.0.
SL728 L25. 0.0. LI6.19.6.
MP6 I 0 (13.19.6. MP60 LI0.19.6.
GL7S L32. 0.0. GL69 11 L23. 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 supplied With 9TAH/C
Diamond, add L2; 940 magnetic, add L3; G850 or AT66.
add C5; G800, add £7.10.0; GP9I SC, add CI (Also applies to
M P60/PC).
SPECIAL! SP25 fitted G800 with plinth/cover wired and
mounted, L20.19.6. p.p. 10/-. Mk III, L22.10.0.
2025TC with 9TAH/C diamond, plinth and cover wired and
mounted, E13.19.6. p.p. (0/-.
GL69 II fitted G800 plinth and cover wired and mounted,
£35.0.0. p.p. 12,6.
Also in Stock-2025TC/9TAHC diam., L8.17.6; 3000 LM.
9TAHC diam., £9.15.0; 3500/KS40A, (12.10.0; MP60 fitted
plinth and cover (see above for cartridges), LI7.12.6. p.p. 101-.
 FREE -Complete Lists Nos. 16/17 on request.

ELECTRONIC
ORGANS

You can build our Mayfair
Portable for

E99, 30
All parts available separately -
several models to choose from
-visit our new showrooms at
309 Edgware Road.

DISCOTHEQUE
-PA CENTRE

All the latest equipment in
stock. Call and see for your-
self or send for latest lists.

HI-FI TO SUIT EVERY POCKET
FREE -Stock Lists Nos. 16/17
on request -BEST VALUE
IN U.K.

100

STEREO SYSTEMS

and a complete range of
individual units in stock -
Demonstrations all day -visit
our new Hi-Fi Store. LOW
CASH OR CREDIT/HP
TERMS (Credit terms from
L30 purchase -callers only).

SPECIAL STEREO SYSTEMS
C5/8 Teleton 203E. 6+6W amplifier, SP25 or MP60 with
deluxe plinth/cover, pair of 3 -way IOW bookshelf speakers,
all cables, leads, magnetic cartridge (List L79.10.0). PRICE
L59. p.p. 30 -.
Cl/8 Nora 505 Amplifier, 2025TC with 9TAH/C diamond,
plinth and cover, pair of 3 -way IOW bookshelf speakers,
cables/leads, etc. (List L65). PRICE L49. p.p. 30/-.
C9A/8 Sinclair 2000 amplifier, SP25 or MP60 with G800,
plinth and cover, pair of 3 -way IOW bookshelf speakers,.
cables/leads, etc. (List L88). PRICE L69. p.p. 30/-.
1311/8 Teleton F2000 (or F2300) MW/FM/STEREO
Tuner amplifier, SP25 or MP60 with 9TAHC diamond, pair
of 3 -way IOW speakers, cables/leads, etc. (List 0100.) PRICE
£79. P.P. 30/-.
(All s, stems add C12 for Dentons, L19 for Super Lintons.)
FREE LISTS OF 100 STEREO SYSTEMS.
STEREO HEADPHONES (P. & P. 3,-) 8 +8 ohms. Soft
padded earpieces. DHO2S 45,-; SE20 £5.19.6; AES20 17.10.0;
K6 £11.5.0; SE50 £14.19.6; PRO4AA 125.

SINCLAIR
EQUIPMENT SAVE EEC's

PROJECT 60 PACKAGE DEALS
2 x Z30 amplifier, stereo 60 pre -amp, PZ5 power supply,
LI9.0A. Carr. 7.6. Or with PZ6 power supply, L21. Carr.
7/6. 2 x Z50 amplifier, stereo 60 pre -amplifier PZ8 power
supply, 121.10.0. Carr. 7 6.  Transformer for PZ8, 59/6 extra.
Any of the above with Active Filter unit add 9716 or with pair
QI6 speakers add 116.  NEW FM TUNER, 0.1.19.6.

BUILD THIS VHF FM TUNER
5 MULLARD TRANSISTORS 300kc/s
BANDWIDTH. PRINTED CIRCUIT,
HIGH FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and reception
of mono and stereo. There is no doubt
about it -VHF FM gives the REAL
sound. All parts sold separately.
PARTS TOTAL COST L6.19.6, p.p. 3/6.
MULTIPLEX DECODER 15.19.6
(FOR STEREO) p.p. 3/-.
Ask for Brochure No. 3.

HENRY'S LATEST
CATALOGUE

Latest edition. Now 350 pages.
COMPONENTS, TEST GEAR

" EQUIPMENT, MODULES
 SPECIAL OFFERS., Etc., 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.

TEST EQUIPMENT FOR HOME,
SCHOOL & PROFESSIONAL USE

AFIOS 50k/V multimeter (illus.). Price
L8.10.0. p.p. 3/6. Leather case 28.6.
200H 20k/V. Price 0.17.6. p.p. 3!6.
Case 12 6.
500 30k/V multimeter. Price (8.17.6.
p.p. 3/6. Leather case 30
THL33 2k/V. Price L4.1.6. p.p. 3/-.
Leather case 12 6.
TE6S Valve voltmeter (illus.). (17.10.0.
P.P. 7/6.
SE250B Pocket pencil
signal injector 35/- p.p. 1/6.
SE500 Pocket pencil signal
tracer 29/6 p.p. I/6.

TE2OD RF generator. Price LIS. p.p. 7/6.
TE22.D Matching audio generator. Price
LI7. p.b. 7/6.
TE15 Grid dip meter. Price L12.10.0.
P.P. 3/6.
TO3 Scope Sin tube. Price £37.10.0.
p.p. 10/-.
TE22 Audio Generator. L17. p. p. 8j6.

NEW SELF -POWERED PREAMPLIFIERS

SLIM MODERN DESIGNS USING
THE LATEST SILICON TRANSIS-
TORS, FET's and IC's, DIN SOCKETS,
ETC., fitted. Self powered PUSH-
BUTTON SELECTION, i-20dB BASS
AND TREBLE BOOST AND CUT.
All inputs provided plus TAPE
RECORD and REPLAY.

Designed for use with PA25 and PASO
Amplifiers.
GOLD AND SILVER FINISH, Mains
operated. Supplied with all plugs, etc.
ADJUSTABLE OUTPUT UP TO I

VOLT.

 FET9 4. Mono with built-in mic.
mixer. Accepts any ceramic or
crystal cartridge. Plus tuner, tape,
etc. Price LI2.10.0. p -p 4/-.

 FETIS4 STEREO (illus.). Magnetic
cart. input, tuner, tape, etc. Beauti-
ful stereo sound. Price L16.10,0.
p.p. 4.'6.

 I.C. STEREO
All facilities plus headphone socket
without amplifiers. Uses IC's,
FET's, etc. Price L14.0.0. p.p. 5/6.

25 WATT & 50 WATT
'1.1CON AMPLIFFRS

LOOK AT THE SPECIFICATIONS!

 Olktfu
distortion.

l !tiw e r 0.3%  Rise time 2usec.

4."6.4° At full power-IdB
I lets to 40 kcis.

 Response-IdB 11

c/s to 100 kc's.

,!trlin;=',;tcf,r.°°`

PA25 10 transistor all silicon differential input 400mV sensitivity. 25W

Rms into 8 ohms. Supplied with edge connector harness size Sin x Sin x 2in.

PASO 12 transistor version SOW Rms into 3 to 4 ohms. Size Sin x Sin x 4in.

M U442. Power supply for one or two PA25 or one PASO.
PA25, £7.10.0. PASO, £9.10.0. MU442, L6. P. & P. 4,6 each.

SIMPLICITY TO MOUNT EASY TO USE DESIGNED FOR QUALITY, PERFORMANCE AND PRICE

All units no soldering - just edge connectors and plugs As specified for many ' Practical Wireless " 1970 projects

Electronic Components &
Test Gear Centre
356 EDGWARE ROAD,
LONDON, W.2.
Tel:' 01-402 4736

Mail Order and
Industrial Sales Dept.
303 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 1008/9

OPEN 9 a.m. to 6 p.m. MONDAY TO SATURDAY - 9 a.m. to 1 p.m. THURSDAYS - OPEN ALL DAY SATURDAY

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 5854

Electronic Organs,
P.A. & Discotheque Centre
309 EDGWARE ROAD,
LONDON, W.2. .

Tel: 01-723 6963


