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ADGOLA Soidering

Instruments add to
your efficiency

THE NEW ‘'INVADER’

ADCOLA L.646 PRICE

for Factory Bench | £‘| 8 5
Line Assembly

A precision instrument—supplied
with standard 3/16” (4.75 mm)
diameter, detachable copper
chisel-face bit*.
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Standard temp. 360°c at 23 ;ﬁ;g
watts. =2
Special temps. from 250'c— @ iEE
410% ]

*Additional Stock Bits

(illustrated) available

COPPER

. |

SCREWORIVER
FACE

8 12 L — 475 mm  EYELET T

=
B58 &+ — 6394 mm cuise race

LONG LIFE

BA2LL & — 475mm CMISEL FACE

B38LL §° — 32mm  cHiseL Face
e —
B14LL &% — 24nm CHISEL FACE
——— =

. SCREWDRIVER
BUMLL 1 — 4350m et

Ddd M10I3Y

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

*

Write for
price list
and
catalogue

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

SAFEBLOC

of robust _
construction

Safe, quick and secure it
connects 2-core and 3-core
bare-ended flexible leads to
the mains (A.C. only).

The concept was pioneered
by Rendar, and introduced
to the market 13 years ago.

Safebloc saves time. No
need to fit a plug for tests.
No danger, as no current
can pass with the lid open.

Invaluable for testing and

demonstrations in industry

\ and shops, the work bench
and the home.

Ask for Safebloc at your

local stockist — or you

can order it direct

from the manufacturer.

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

Special bulk order wholesale and industrial rates on application

-] RENDAR"
;% & Rendar Instruments Ltd., Victoria Road,
Burgess Hill, Sussex.Tel. Burgess Hill 2642

THERE'S NOTHING 0DD ABGUT YOU

It’s just that the com-
ponents you want
seem to make you the
odd man out. Why
not stop the never-
ending search for
items that make you
think you must be a
pioneer in the elec-
tronic jungle.

Many difficult-to-obtain items are now made freely available at
reasonable cost to all amateur constructors who take their
hobby seriously. For a modest outlay you can select your
needs from a catalogue which shows the wealth of professional
components distributed by R.S. Components Ltd. (formerly
Radiospares).

Every Radiospares item specified in constructional features can
be supplied, just as quickly as the postman can get to your
home.

All listed components are POST PAID to your address in the
U.K. Overseas airmail at cost.

Send only 25p for your copy of this invaluabte 96-page catalogue

" CELECTRON-E

MAIL ORDER ELECTRONIC COMPONENTS
P.O.Box No.1, Llantwit Major, Glamorgan CF69YN




I.L .P;. (Electronics) Ltd

HY40 1s

POWER AMP
PERFECTION

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

HY40 means Hybrid Power, power neatly locked away inside

an Intregrated Circuit.
only five additional compo-
nents on a printed circuit
board (all of which are
supplied with the HY40).
Power not only for Hi-Fi,
power for Groups, for public
address, for industry, power
for all

HY40 is HI-FI POWER
ILP are POWER PROUD

In addition to the P.C. board
and manual supplied with the
HY40 we now include the five
remaining components, at minimal
cost, needed 1o complete the
assembly of a High Performance
Power Amplifier.

By merely combining two
HY40s with a Stereo Preamplifier
{2 x HYB5) and simple Power
Supply (PSU45), premium quality
stereo may be obtained for a very
modest outlay.

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

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

Power the modern way, simply mount

QUTPUT POWER British Rating
40 WATTS PEAK, 20 watts RMS
continuous.

LOAD IMPEDANCE 416 ohms
INPUT IMPEOANCE 22Kohms at
1Khz.

INPUT SENSITIVITY 300 mV
for maximum output.

VOLTAGE GAIN 30db at 1KHz.
FREQUENCY RESPONSE 5Hz-
60KHz + 1db.

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

SUPPLY VOLTAGE
volts D.C.

SUPPLY CURRENT 0.8 amps
maximum.

225

PRICE: including comprehensive
manual, P.C. Board and FIVE
EXTRA COMPONENTS:

MONO £4-40 STEREO £8-80
all post free.

A WORLDS FIRST TO JOIN
THE WORLDS BEST

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

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

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

The HY5 contains a
balance circuit which, when
linked by a balance contro!
to a second HY5, forms a
complete stereo preamplifier.

Specifically and critically
designed to meet exacting
Hi-Fi standards, the HYS5
combines extremely low noise
with a high overload capa-
bility. When used in con-
junction with the HY40 and
PSU45 forms a completely
integrated system.

INPUTS

Magnetic Pick-up (within +1db
RIAA curve) 2mV

Tape Replay (external components
to suit head}. 4mV.

Microphone (flat) 10mV.

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

Tuner {flat) 250mV.

Auxiliary 1 250mV.

Auxiliary 2 2—-20mV.

OUTPUTS

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

Bass +12db.

INTERNAL  STABILIZATION
Enables the HYS5 to share an
ynregulated supply with the Power
Amplifier.

SUPPLY VOLTAGE

15-25 volt.

SUPPLY CURRENT

SmA approx.

OVERLOAD CAPABILITY
better than 28db on most sensitive
input infinite on tuner and aux!.

OUTPUT NOISE VOLTAGE
0.5mV.
PRICE

Mono £3-60 Stereo £7-20

POWER SUPPLY PSU45

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

Spec.

PSU45 + 22.5 volts, 2 amps
simultaneously.

PRICE: £4-50
Postage and Packing

inctuding

Practical Electronics

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT
TELEPHONE: CANTERBURY 63218
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M W 8-Watt, 10-Transistor
QU stereo hmpiitier R.137

ROC
price

£10.503

Separate tone and
volume controls for

each channel,inputs for turntable Q
(ceramic cartridge),tuner and
tape.Attractive black crackle finish with
brushed aluminium front.Frequency
response:70-20,000 Hz +3dB.Output: 4 watts
per channel @ 8 ohms.Inputs:Phono 80mV;
tunerfaux 80mV.

g
% 7
FIRET STEP 70 STERED/

5-Watt Transistor Stereo Amplifier Chassis R.123

Completely self-contained,fully transistorised,mains-powered
(240vAC) amplifier,needing only cabinet and knobs.|deal for
adapting mono players to stereo.Frequency response:40-
17,000 Hz +3dB.Output:2-5 watts per channel @ 8 ohms.Input:
Phono 600mV. - o

Normal
retail price: £7-30

AM/FM/MPX

Amplitier
R.124

A top quality
amplifier
with facility for re-
ceiving stereo broadcasts.
Separate bass and treble con-
trols,automatic frequency re-
sponse,stereo headphone socket,output power:8 watts.FM
frequency range 88-108 M Hz; AM frequency range 535-1605 K Hz.
Inputs for turntable (ceramic cartridge) and tape.Frequency
response:50-10,000 Hz - 3dB.Output:4 watts perchannel « 8
ohms.Inputs:Phono 200mV tape 100mV.FM:Sensitivity 20uV,
stereo separation 26dB,image rejection 55dB. AM:Sensitivity

\

AM/FM/MPX
Stereo Tuner R.132

Matching unitto the R.131 amplifier.
Covers full AM and FM bands.
Separata signal meter.FM frequency
range:87-108 M Hz;AM frequency
range 525-1605kHz.FM:Sensitivity
3uV,stereo separation 30dB @ 1kHz,
image rejection 60dB.AM:Sensitivity
250uV.

Normal retail
price : £50-00

Stereo
Cassette
Tape

Unit R.142

/

i e

AR
A

Complete stereo record and playback
unit with line and microphone inputs.
Fitted with tape counter,separate pause
control,recording level metres for each
channel,pop-up cassette ejection.Sup-
plied complete with two pencil micro-
phones.Wow & flutter better than 0-3%,
frequency response 100-10,000 Hz. Tape
speed:1§IPS,4-75 CMS.Rewind time:

Normal retail .
\_ price: £42.00 ROC price:

£29.95

Better than 60 sec (C.60 cassette).
worma/ retail price : £65-00

We don’t want you to

Every piece of electronic or audio-equipment we
sellis built to our specifications.It comes
complete with a Guarantee. And it's tested before
itleaves us.

We bend over backwards in our advertising to
make sure everything we say is factually accurate.
But,buying mail-order,even though you're buying
from us,we accept you could still end up with a
piece of equipment that's not exactly whatyou
wanted.And we think that's unfair.

Practical Electronics February 1972




40-WATT TRANSISTOR STEREO AMPLIFIER R.131

Separate bass and treble controls,separate left and right volume controls.
Separate loudness control.Switches main and remote speaker outputs.
Inputs tor turntable (switched tor magnetic or ceramic),tuner (see R.132)
and tape.Qutputs for tape and headphones.Frequency response
20-20,000 Hz - 3dB.0utput:20 watts per channel « 8 ohms.Inputs:Phono
magnetic 3:-0mV RIA A crystal 100mV tape 180mV, tuner 180mV.

Normal retail price : £39-60

oF onel 8

Matched Stereo
Speakers R.446

Heavily lagged teak finish cabinets each with
large dual cone base unit and separate
tweeter.Power handling:16 watts peak;
frequency range:40-18,000 Hz,impedance:

8 ohms.Size:14 x 8% x 64.

Headphone Radio
R.143

For completely private
listening without the
distortion of the ordinary
earphone adaptor.Battery
operated; PP3. Fully
transistorised.Frequency
range:535-1600 K Hz,
Medium Wave Band.
Maximum output:300mW.

"~ Dont read thls

10-watt Transistor Stereo Amplifier R.136
Ganged volume,balance and tone controls.Inputs for turn-
table(ceramic cartridge),tuner(see R.134)or tape.Qiled walnut
case with satin finish aluminium front panel.Frequency
response 50-10,000 Hz +3dB.Output:
5 watts per channel @ 8 ohms.
Inputs:Phono 100mV,
tunerfaux 100mV.

Normal .
retail price :

N

pay for your mistakes

So we've got a proposition for you.

If you buy a piece of Roc equipment,and it's not
quite what you expected,send it back within seven
days,and as long as it's as good as new we'll give
you your money back. O.K?

Return of post mail-order service;orders over £10 post free, (U.K.
onlyyadd 25p for p & p to orders under £10.HP terms available.
ROC ELECTRONICS LIMITED

B. Jory Esq 193 Edgware Rd., London W2 1ET. 07-723 6211.
Callers at Shop welcome 9-6 Mon to Sat (Thurs 1pm)

Practical Electronics  February 1972

Normal retail price : £19-60 J

£14.00 )

£20.40
SO

AM/FM/MPX
Stereo Tuner

Matching unit to the
R.136 ampilifier.Covers
AM and FM tuning bands
with automatic stereo signal
light.FM frequency range :88-108
AM frequency range:535-1605kHz.
FM:Sensitivity 5uV,stereo separation
25dB .« 1kHz, image rejection 50dB.

AM:Sensitivity 250uV.
\ Normal retail price . £28-60
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THE BIG DISCOUNT HOUSE

SPEAKER KITS priced per pair
p.p. (a) £1. (b) £1:50
Wharfedale Unit 3 .

Wharfedale Unit 4 .

Wharfedale Unit 5.

Richard Allan Twin Assembly
Richard Allan Triple Assembly.
Richard Aitan Super Triple .

TURNTABLES p.p. 80p

Garrard SP2S Mk. Ili
Garrard 2025 tc with Sonatone 9TAHCD cart.
Garrard A70 Mk. il (Transcription Deck) ...
Garrard SL65b ...........

Garrard AP76 .
Garrard 401 ...
Garrard 5L72b .
Garrard SL75b .
Garrard SL9Sb ...
Garrard ZERQ 100 .................
B.R.S. McDonald Range in stock.
Sonab 75s and 85s in stock.

SPECIAL OFFER
AFREETQ" LP for personal callers
buying a complete system
Monday to Wednesday

CARTRIDGES p.p. IS
Goldring G.850 ...
Goldring G.B0OO
Goldring G.800/E ...

-3
~
)

2=B3, GNERhS
23850358888
cousPOoorooN

E
Goodmans DIN 20 Kit
Peerless 20-2 .. 5
Peerless 20-3 .
Peerless 43-12

~
°

i
o—

Transcriptors range in stock.

Goldring GLBS ..
Goldring GL85/P
Goldring LIDBS
Goldring GL75 ..
Goldring GL75/P .
Goldring Plinth 75
Goldring LID7S
Goldring GL72

Goldring GL72/p .
Goldring Plinth 72

Goldring LID72
Goldring G.99

Goldring C.99

Goldring GI10l/p
Philips GA202 ..
Philips GAI60
Philips GAI05 ...
Philips GA308 ...
Thorens TDISOAB
Thorens TDI50A
Thorens TXII .
Thorens TD 150

e A
N @A

e

»
CUNWI VN W =

Goldring G.800/SE
Sonatone 9TAHCD

Shure M44 5/7 .
Shure M44/E

Shure MSS/E ...
Shure M75E type
Shure M75EJI

Shure M756

Shure VIS Il ...
Ortofon MFISE ..
Audio Technica AT66

Audio Technica ATS5 ..

ADCIOE Il in stock
ADC26 ..

ADC27 ..
ADCSS0XE_ .
Empire |00ZE .
Empire 999VE/X
Empire 999TE/X
Empire 9995E/X
Empire 999E/X .

=2 wo

Empire 999/X .
Empire 909E/X .
Empire 909/X .
Empire 90EE/X ...

Thorens TDI25 ...
Thorens TDI25AB
Thorens TX25 ...
Connoisseur

AUDI

Dept P.E.2, 50 STAMFORD HILL, LONDON N16

RE Tt 1]

»£88228823848288352883828585

v
o™

FULL RANGE OF

SINCLAIR

PRODUCTS IN STOCK

- — -

PERP S TERRERE TP

SEND A LARGE S.A.E. FOR
OUR COMPLETE LISTING OF
ALL HI-Ft EQUIPMENT

AN WARCOWARNOA—N=NA

TS T
JBIBLARG8288

NEW AMSTRAD IC 2000 AMPLIFIER
OUR PRICE £31, p.p. FREE

-

OPEN
Mon. to Wed. 9.30 am - 6 pm Fri. open until 8.00 pm
Sat. 9.30am-5pm

—— |

I\ Closed Thursday.
Personal callers please note that Cheques are

Telephone: 01-806 3611

We are easy to find, 50 yds from Stoke Newington (BR)Station.106,67,149.76,73. 249,243,247 Buses pass our door.

only accepted if backed by arelevant bank cheque
card. Payment by Barclaycard accepted by
arrangsmant.

All prices subject 10 changa without notice as and when necessary.

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

VALVES

SETS 1RJ, 185, 1T4, 384, 3V4, DAFY], DF91, DK91, DL92, DL94.
Set of 4 for £1-02. DAFY6, DF96, DK96, DL96, 4 for £1.48.
1Rs 28 | 30C17 .76 EABCS0 32 EMS8) 41 ' PCL84 .34 UBC41 -52
2 50 EMS84 -32 PUL8) 38 UBF80 -84
EM87 -34 PCL86¢ -88 UBF8Y .32
EYo1 -33 PCL88 -85 UCCB4 .32
EY86 -28  PCL800 -76|UCC85 -38
LZ40 43 PENA4 -77|UCF80 -32
EZ41 -43  PEN36C -70 UCH42: .58
EZ80 -22  PFL200 -52 UCHS1

-32
49| UCL82 .32
-44/UCLB3 86
47| CF41 -58
31 U¥rsy .30
+38{UL4) -87
+30/UL44 21-00

EZ81 -23 | PL36
GZ30 -34 | PL8I
G232 -40
GZ34 48  PL82
KT41 +77 | PL83
KTé1 -58  PL84

KT66 .78 PL300 63 ULB4  -30

LN319 .63 PL304 -83|UMS4 22

LN32s  -7¢ PM84  -83|UY41 42

LN33y 68 PX25 -85/UY85 .28

N78 -87 PY32 -85/VP4B .77

61 -40  PY33 -35/X78 2278

PABCSO 34 PY81 25/ X79 2278

PC86 47 | PYs2  -25|Z77 .22

PC88 47  PY8&3 28| Transistors

PC96 42 PY8s  -33|ACI07 .17

PCY7 -89 | PYB00 -34|ACl27 .18

PC900 -81 | PYS801 34 AD140 -87

PCCB4 20 RIO 30| AF115  -20

PCC8) 25 R20 56(AF116 .20

PCC88 -40 U2 84|AF117 .20

PCC8Y9 45 | U26 56/ AF118 48

PCCI89 .48 | U47 84| AF125 17

PCC805 -58  U49 58| AF127 .17

PCF80 .28 | U50 -26|0C28 25

PCF82 .31 U3 -81|0C44 .12

PCF86 45 | U78 24(0C45 12

PCF800 191 59 (0C71 12

PCF801 U193  42|0C72 .12

PCF802 40 U251 -64|0Cic .12

PCF805 61 U301 38(0C81 .12

PCF806 -36 U329  -86(0C81D .12

24 PCF808 68 U801 -80/0C82 12
30C1 28 DY87 .24 PCL82? .32  UABCS0-32(0C82D .12
30C15 58 | DY802 83 PCL83 57 | UAF42 -51|0C170 .23

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD
ESSEX. Tel. 01-550 7441

Post/packing on 1 valve 6p, on 2 or more valves 3p per valve extra.
Any parcel Insured against damage in transit 3p extra.

92

FETS N CHANNEL FETS
FULLY TESTED AND MARKED

BY ! v 1D R on
Tree | (Miny) (Mgas):.) (Max ) (M:.) My | Caoe
GP25 20V InA 10V | 20mA - TO72
GP7I 20V InA 12V |150mA]| 1900 | TOI8

FETS — ANY 6 — 60p
2N3055—65p 2N3054—-45p
2N3055A—min. gain 15 @ 4 amps—55p
2N3055B—min. gain |5 @ 3 amps—45p
DURHAM ELECTRONICS
FREE POST e PETERLEE ¢ CO. DURHAM

MIiNIMUM FET ORDER VALUE 60p
TERMS STRICTLY CASH WITH ORDER

P.E. GEMINI

Pre-amplifier P.C.B. £1.95
Main Amplifier P.C.B. £1-45
Power Supply P.C.B. 60p
Pre-amplifier Semiconductors £1-75
£725
£2-50

Main Amplifier Semiconductors
Power Supply Semiconductors
Packing and Postage on all orders 15p
All Semiconductors available separately.
Full range of Ferranti semiconductors available at low prices.
Send S.A.E. for list.

DAVIAN ELECTRONICS

P.O. BOX 38 OLDHAM LANCS

Practical Electronics  February 1972



Practical Electronics

SUPER SONY SCOOP!

DIGITAL CLOCK AM/FM  SAVE

RADIO 8FC-59WA £12:19

Sony's elegantly designed digital alarm clock radio. The digitai
clock shows you the time minute by minute with matchless accuracy,
and once set the Digimatic wifl wake you up at the same time every
morning without having to be re-set. The radio section features
Sony's unique sleep button, you fall gently to sleep lulled by the sweet
tone of the radio, which switches itself off at a predetermined time.
Available in either black, red or white. Frequency range 530-1,605KHz
(AM): 87-108MHz (FM). Uses 8 transistors and 8 semi-conductors,
built-in ferrite aerial and 34in loudspeaker. Power requirements:
230V AC SOHz. Dimensions: 123in x 3in x S54in.

List Price LASKY'’S £ l 6 75

£28.94 PRICE

EXCLUSIVE TM-!

1,000 Ohms Voit MINI-TESTER

The first of Lasky’s new-look top value meters, the TM.|
is a really tiny pocket multimeter providing “big’
meter accuracy and performance. Precision mavement
calibrated to 3in of full scale. Click stop range selection
switch. Beautifully designed and made impact resistant
black case with white and metallic red/green figuring.
Ohms zero adjustment.

Size Only

3fin X 23in X

@® DC/V: 0-10- 50—250—
1,000 at i OPV

® AC/V 0-10-50-250-
1,000 at 1k OPV

[ ] DC CURRENT 0-ImA,

@ Resistance: 0-150k
@ Decibels: —10dB to

22d8

@® Complete with test
leads, battery and
instructions

LASKY'S PRICE £1-85

5K ohms/V POCKET
TM-5 Mu:'rmslé'rm

Another new look pocket multimeter from Lasky's providing top quality
and value. The “slimline' impact resistant case, size 43in X 2}in X l{in,
fitted with extra large 2}in square meter. Readability is supenor on all low
ranges; making this an excellent instrument for servicing transistorised
equipment. Recessed click stop selection switch. Ohms zero adjustment.
Buff finish with crystal clear meter cover.

[ ] 8(P:\IIV: 3-15-150-300-1,200 at Sk ® Resistance: 0-10k/ohms, O-IM/ohm

@ Decibels: —10dB to + 16dB
® AC/V:6-30-300-600at2-5k/OPVY ® Comple(e w-xh test leads, battery
@ DC Current 0-300uA. 0-300mA

LASKY'S PRICE £275 «..»

LASKY’S NEW “LOW NOISE”
CASSETTES FROM the U.S.A.

Model Singles 0

C.60 32p £l 52 £2:96
C.90 50p £2-37 £4-62
C.120 69p £3:27 £6°38

Post Each 7p. 5-25p. 10-40p. 20-65p.

C&PI5p

Inasky'’'s
Bronches
207 EDGWARE ROAD, LONDON, W.27Tel: 01723 3271
33 TOTTENHAM CT.RD.. LONDON. W1 Tel: 01-636 2605

Openolldoy.9 0 m -6 p.m. MondaytoSoturdoy

152/3 FLEET STREET-LONDON. EC4 Tel: 01-353 2833

Open all doy Thursday. eorly closing 1p.m. Saturday

OUT NOW! 1972
AUDIO-TRONICS

The great new 1972 edition of Lasky's famous Audio-Tronics catalogue
is now available —FREE on request. The 44 newspaper size pages—
many in full colour—are packed with 1,000'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
halfthe pages are devoted exclusively to every aspect of Hi-Fi (including
Lasky's budget Stereo Systems and Package Deals). Tape recording
and Audio accessories and don’t miss LASKY'’S AUDIO-TRONICS
CREDIT CARD SCHEME offering holders one month’s interest free
credit up to £50. Send your name and address and I5p for post and

inclusion on our regular maifing list.

ALSO the fantastic £1,000 plus SONY Colour TV
Audio-Tronics *72 Competition

TMK MODEL 200 METER KIT

TMK offer the unique opportunity of building a really
first-class precision multimeter at a warthwhile saving
in cost. The cabinets are supplied with the meter scale
and movement mounted in position. The highest
quality components and 1%, tolerance resistors are
used throughout. Supplied complete wijth full con-
structional circuit and operating instructions.
Spec:fcatuon
0,000 P.O.V. Multimeter. Features 24 measurement
ranges with mirror scale accuracy. DC/V and current:
2%. A.c.:V: 3%. Resistance 3%. Special 0-6V DC
range for transistor circuit measurements.

DIGITAL CLOCK scoorP

HOCK AND @ 12- HOUR ALARM
ON @ AUTO “SLEEP"
SWITCH
@® HOURS, MINUTES
AND SECONDS
READ-OFF
® FORWARD AND
BACKWARD
TIME ADJUST-

SlLENT
OPERATION
SYNCHRONOQUS
MOTOR

MADE ESPECIALLY

FOR LASKY'S BY ®

FAMOUS MAKER
@ BUILT-IN ALARM @ MAINS OPERA-

BUZZER TION

EXCLUSIVELY FROM LASKY'S in chassis form for you to mount in any
housing. The clock measures 43W x I§H x 3{D (overall from front of
drum to back of switch). SPEC.: 210/240V AC, 50Hz operation; switch
rating 250V, 3A. Complete with instructions.

HUNDREDS OF APPLICATIONS., COMPLETE WITH KNOBS

LASKY’S PRlCE ‘6'50 cap2sp

SPECIAL QUOTATIONS FOR QUANTITIES

TRIO HS.1 HS.2. STEREO
HEADPHONE
BARGAINS

Models HS.l and HS.2. Both these
sets by TRIO offer really superb stereo
reproduction in a lightweight, fully
adjustable headset designed for optimum
comfort. Listening fatigue is unknown
with TRIO headphones. Brief spec.
both models : Input imp. B nominal (matching 4 to B) : max. input 0-5W:
frequency response 20-19kHz: output sensitivity at ImW input; HS.i
118dB, HS.2 | I IdB: weight 0-6611bs. Identical in appearance—both models
are ﬁmshed in ivory with contrasting ;oam -filled ear pads and head band.
H

2)
List Pnc- £6-75.

Lasky’s £ 4. 00 ...

Price

@ -AC

Lls( Prlce £8.40,

Lask ysis 00

Price

Radio I.Limited

The Home of High Fidelity

42-45 TOTTENHAM CT.RD LONDON. W) Tel=01-580 2573
Openoll doy.9 a.m.26 p.m. Mondoy to Soturdoy -

NEW CITY BRANCH NOW OPEN

109 FLEET STREET, LONDON. EC4 Tel: 01-353 5812

Open olldoy Thursdoy. eorlyclosing tp.m. Soturday

ALL MAIL ORDERS AND CORRESPONDENCE 70:3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel.: 01-790.4821
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from Goodmans
for constructors

Din 20 Kit

20 watt, high fidelity loudspeaker kit contains all parts
necessary to complete the system, except timber and
other material for the cabinet itself, with detailed,
illustrated instructions. 1
Specification : 20 Watts DIN,
4 ohms impedance, 8 ins
bass wunit, dome HF
radiator, crossover
frequency 4,000 Hz.

Dome HF Radiator with
integral crossover.

Capable of high frequency
sound reproduction with
negligible distortion in systems
rated up to 30 Watts DIN,

this 'state of the art’ drive unit
has an integral crossover
which cuts frequencies below
3kHz at a rate of 12dB/Octave.

Audiom 100

12 inch high fidelity bass
loudspeaker.

For use as a bass unitin
two-way systems, the
sensitivity and high frequency
roll-off of the Audiom 100 has
been tailored to match the
Axent 100.

STEREO HEADPHONES, £1.95. 10W
TRANSISTOR AMPLIFIER, £375. HIGH
IMPEDANCE HEADPHONES (2,000 ohm),
80p. TELESCOPIC AERIALS, 47in, 45p.
RECORDING TAPE: 5in L.P. 900ft, 45p;
5%in L.P. 1,200ft, 60p; 7in L.P. 1,800ft, 80p.
MICROPHONES: Lapel, 28p; ACOS Mic. 45,
90p; Mic. 60, 92p; UD130 Dual Impedance
600 ohm and 50K, £4.50. 5K Potentiometers
with Switch, 16p. PLUGS: JACK STANDARD,
8p; SCREENED, 13p; 25 and 3:-5mm, 6p;
SCREENED, 8p. BALANCE AND TUNING
METER, 500zA, 38p. 100 MIXED RESISTORS,
45p. Miniature INDICATOR LAMPS (5
colours), 11p; 6 or 12V bulbs for above, 4p.
COMPATIBLE CARTRIDGES: ACOS GP91-
3SC, 90p; STEREO GP93-1, £1.15. NEON
INDICATORS (Red, Green, Clear), 13p. TELE-
PHONE AMPLIFIERS, £2.62. PAXOLIN
PANEL, 8in x 7in, 24p. FIBRE GLASS Printed
Circuit Board cut to size, ip per sq.in.
CAPACITORS: 400-200-50-16mF, 300V, 30p.
Special prices for quantity. S.A.E. for full list.
Add 10p for P. & P. on orders under £5.

M. DZIUBAS
158 Bradshawgate
BOLTON, Lancs.

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiasct. Shockproof.
Completely portable power
from 4} volt external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
terchangeable chuck) £4-50
p.p. 13p.

De Luxe Professional Kit
with 17 tools £7 p.p.

@ @,
S0y
PRECISION

23p.
Money Ref. Guarantee.

MERLIN SUPPLY CO.

Dept. PE2D, Nailsea, Bristol BSI9 2LP

Goodmans

| Soundreasoning.

THORAN A member of the Thorn Group

I Please send Free leaflets on Constructors Equipment
Name .
Address

Goo&;ﬁans Loudspeakers Ltd.,
I Downley Road, Havant, Hampshire PO9 2NL

94

C.T. ELECTRONICS

FOR REAL SERVICE WITH THF
LARGEST SELECTION OF

ELECTRONIC COMPONENTS

AND TEST EQUIPMENT

You must visit

C.T. ELECTRONICS
267 ACTON LANE, CHISWICK, LONDON, W.4
930 am. - 6p.m . MONDAY - SATURDAY
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand

4-SPEED RECORD PLAYER BARGAINS
Mains models, All brand new in maker’s packing.
LATEST B.8.R. C109/C129 4-8PEED AUTOCHANGER.
With latest mono compatlble cartridge 28-97. Carr. 50p.
With stereo cartridge $7-87. Carr. 50p.
LATEST GARRARD MODELS. §.A.E. for Latest Prices!

new
throughout. & silicon
transigtors  plus 2
power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.m.8. into 8 ohm.
“Frequency responae
12Hz—30KHz 4 3db.
Fully integrated pre-
amplifier stage with
separate Volume, Bass boost and Treble cnt controls.
8uitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensltivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel, input and cutput plugs. Overall rize
3in high x 6in wide x 7}in deep. A.C. 200/250V

PRICE £10:50 "™
DE LUXE STEREQ AMPLIFIER
oI 200-240 volts,

Using heavy
duty fully
iseofated
mnains trans-
former with

fuli wave
rectification
giving ade-

quate smoothing
with negligible bum.

Valve lipe up:—2%x%
ECL86 Triode Pentodes.
1 ~EZ80 as rectifier. Two dual potentiomcters are

provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate “‘balance’ control fitted
at the rear of the chassis. Input sensitivity is apnroxi-
mately 300m/v for fuli peak output of 4 watts per channel
(8 watta mono), into 3 ohm speakcrs. Vull negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 11in. w X 4in. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price 88-82. P. & P. 45p.

SPECIAL PURCHASE OF MANUFACTURER’S SUR-
PLUS! All Transistor F.M. tuner head withtwin A.M. Gang
incorporated. Beautlfully engineered with precision geared
reduction drive. F.M. R.F. Translstor, oscillator/Mixer
and first I.F. stage (10.7 Mc/s output) with optional AFC
coppection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Mc/e. Brand
new and pre-aligned. Size 2§in H. X
13in W. x 2}in D. For 6V D.C. =
2.8mA, A.M. GGang fitted with trim-
mera which can be connected to
standard A.M. aerial and oscillator
circuits if required. LIMITED
NUMBER. Only 22:25 post free.
Connection details supplied.

SPECIAL PURCHASE!

BRAND NEW FM MULTIPLEX STEREC DECODER
UNIT8. Manufactured by PHILIPS. 8ize 2in x 3lin
X lin. All transistor 24V at 6mA. Supplied pre-
aligned with full circuit diagram and connection detaile.
£4 each. Post free.

INPUT MATCHING TRANSFORMER. Beautifully made
in heavy Mu-metal cylindrical case for minimum hum
pick-up. 8ize 1}in high x llin dia. Ratio 150 : 1
approx. E iall jtabl r hi dynamic or
ribbon mikes or pick-up from low to high impedance or
vice versa. 75p each. Post Free.

BLACK ANODISED 18g. ALUMIMIUM HEAT SINKS.
For TO3, complete with mica’s and bushes. 8ize 23in x
3in approx. 26p pair. P. & P. op.

HIGH GRADE COPPER LAMINATE BOARDS
8in x 8in x #In. FIVE for 50p. P. & P.13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 8in. to approx. 221in. Maximum
diameter {in. 28p each. & P.op.

BRAND NEW MULTI-RATIO MAINS TRAKSFORMERS.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge '‘Colorcoat'!
plastic coated steel. Resonance frec. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
BP25 I1 and 111, SL65B, AT60, etc., or B.8.R. C109,
€129, A21, ete. Choice of black leatherette or teak grain
finish. 8ize 12}in x 14}in x 3}in high (approx. 7iin
high, including rigid smoked acrylic cover). Price £5 '50
P. & P. 60p.

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1-50.P. & P. 8o,

SONOTONE 9TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
2250, P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for 8tereo LP. £8. P. & P.10p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/8tereo/78. £1-83. P. & P.10p.

LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mone or stereo records on mono equipment.
£1-50. P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier eniploying heavy
duty double wound mains traneformer, ECCB3, ELS84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformner matched for 3 ohm
speaker. 8ize 7in. w. ~ 3d. - 6 h. Ready built and tested.
PRICE £375. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE 24-88. P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK 11
Uncut motor board size 143  12in., clearance 2in. below,
5}in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Size 18x 15x8in. PRICE £4-75. P. & P. 50p.

SPECIAL OFFER
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 16iin high
~10}in wide~ 53" deep. Fitted with E.M.L
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price £8:40 c.. csp.

CABINET AVAILABLE SEPARATELY
24-50. Carr. 60p.
Alwo available in 8 ohm with EMI 13inx 8in. bass
speaker with parasitic tweeter. 36-50. Carr. 65p.

LOUDSPEAKER BARGAINS

5in 8 ohin 80p, P. & P. 15p. 7 x 4in 3 ohm £21-05, P. & P.
20p. 10 X 6in 3 or 15 ohm £1-80, P. & P. 30p. E.M.L.
8% 5in 3 vhm with high flux magnet £1-62, P. & P. 20p.
E.M.L. 13} X 8in 3 ohm with high flux ceramic magnet
2210 (15 ohm £2-28). P. & P. 30p. E.M.1. 13x8in, 3 or
8 or 15 ohin with two inbuilt tweeters and crossover net-
work 24-20. P. & P. 30p. EM.I. 13” <87 twin cone
(parastatic tweeter) 8 ohm £22-25. P. & P. 30p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5-50.
Guitar models: 25w 268-50. 35w £28-50. P. & P. 38p each.
E.M.I.3lin HEAVY DUTY TWEETERS. Powerful ceramic
magnet. Availablein 3, 8or 150hm 88peach. P. & P. 13p.

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohm, £2-20. P. & P. 30p.
35 ohm SPEAKERS 3°. ONLY 63p, P. & P. l3p.
«POLY PLANAR” WAFER-TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 11%in x 14{iin x 1 %in deep. Weight 190z.
Power handling 20W r.n.s. (40W peak). Impedance
& ohm only. Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without bafile. B8end 8.A.E. for full details. Only
2575 each. P. & P. 2ip.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually £1'75 yd., our price 76p yd.
length. P. & P.15p (min. 1 yd.). 8.A.E, for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffe. Wired and fitted with standard stereo %in jack
plug. Frequency response 30-15,000Hz. Matching

Giving 13 alternatives. Primary: 0-210-240V. Becon- | impedance 8-16 ohmns. Easily converted for mono. PRICE
dary combinations: 0-3-10-15-20-25-30-35-40-60V halt | 2895, P, & P. 16p.

wave at 1 amp or 10-0-10, 20-0.‘_)0' 30- 30\" at 2 amps —————————————————————
full wave,  Size3inL.  3}inW x 3inD.  Price 21-75. | HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
P. & P.30p. PRICE 21-05. P. & P. 8p.

MAINS TRANSFORNER, For transistor power supplles.
Pri. 200/240V. Bec, 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri, 200/240V. Bec. 12-0-12 at 1 amp. 88p, P. & P. 13p.
Pri. 200/240V, 8ec. 10-0-10 at 2 amp. £1-38. P. & P. 30p.
Tapped Primary 200-220-240V. 8ec. 21-5V at 500mA.
€3p. P. & P. 13p.

4 AMP BATTERY CHARGER TRANSFORMER
Brand new. For 6 or 12V. 240V Primary. 8 1

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER, For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V, Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Qain 26dB. Solid encapsulation size 13 x 1} x in.
Brand new — complete with instructions. Price
88p. P. & P, 13p.

volts r.m.s. off load 10 and 16-3V. Overall size approx.
23in X 23in X 3in. Weight 3lb. Limited number at
£1-35. P. & P. 35p.

CENTRE ZERO MINJATURE MOVING COIL METER.
100uA for balance or tuning. Approx. size iin x 1lin
- #ln. Limited number 78p. P. & P. 10p.

HARVERSONIC SUPER SOUND
10 -+ 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH

HIGHER
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EABY CON-
STRUCTION

A really first-class HI-Fi Stereo Amplifier Kit. Uses

14 transistors including Bilicon Transistors in the first

five stages on each channel resulting in even lower noise

level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakers {rom 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, bolta—no extras
to buy. Simple step by step instructions enable any
constructor to build an ampllfier to be proud of. Brief
specificatlon: Power output 14W r.m.s. per channelinto

5 ohms. Frequency response = 3dB 12-30,000Hz.

Senaltivity better than 80mVinto 1M (. Fullpower band-

width - 3dB 12-15,000Hz. Bass boost approx. to 4-12dB.

Treble cut approx. to —16dB. Negative feedback 18dB

over main amp. Power requirements 35V at 1-0 amp.

Overall gize-—12" wide 8" deep ¢ 21" high.

Fully detailed 7-page construction manual and parts list

free with kit or send 18p plus large S.A.E.

PRICES AMPLIFIER KIT, £10-50 P. & P. 15p.
POWER PACK KIT, £38 P.& P.30p.
CABINET, 23 P.& P 30p.

(Post Free if all units purchased at same time). Full after

aales service. Also available ready built and tested,

220-50. Post Free.

Note: The above amplifier is suitable for feeding two

mono sources into inputs {e.g. mike, radio, twin record

decks, etc.) and will then provide mizing and fading
facilities for medium powered Hi-Fi Discotheque use, etc.

3-VALVE AUDIO

AMPLIFIER HA34 MK I
Designed for HI-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 74in w. x 4in. d. %
43in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former tched 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 4} watts. Front
panel can be d hed and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £4-75, P. & P. 35p.

B e =
HSL “FOUR” AMPLIFIER KIT, Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry.  Complete set of parts, etc, £8-88. P. & P. 40p.

B T e et
HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains traosformer, rectifier and ECLS82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls. Chassia size only 7in. wide % 3in. deep >
6in. high overall. AC maina 200/240V". Supplied absolutely
Brand New,  completely wired and tested with good
quality output transformer. FEW ONLY.

OUR ROCK BOTTOM £2.7 P.&P.
BARGAIN PRICE 36p

A stylishly finished

monaural amplifier

with an output of

14 watts from 2

EL84s in push-pull.

Super rcproduction

ot both music and

speech, with negli-

gible huni. Separate

inputs for mike and

gram allow records

and announcements

to follow each other *

Fully shrouded section wound output transformer to
match 3-150 speaker and 2 independent volume controle.
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 ELg4s, ECC83, EF86 and
EZ80 rectifier, 8imple jnstruction booklet 18p (Free with
parts). All parts sold separately. ONLY £7-97. P. & P. 56p.
Also available ready built and tested complete with std.
input sockets, 29-97. P. & P. 56p.

HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

A must for servicemen and home constructors.
Including many 1000’8 of British, U.8.A., European
and Japanese transistors. ONLY 40p. Poet 5p.

Open 9-5.30 Monday
{o Saturday
Early closing Wed. 1 p.m.

A few minutes from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.I9 el 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P, & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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NEW LOW PRICE TESTED S.C.R.’s

3A 7A  10A 164 304
TO-5 TO-66 TO-66 TO-48 TO-48
£p £p £p £p £ £p
50 023 02 047 050 033 115
100 025 033 058 058 063  1.40
200 035 037 057 081 075 180
400 043 047 067 076 093 1.75
600 053 057 077 087 185
800 063 070 090 120 1.50  4-00
SIL. RECTS. TESTED
PIV 300m4 750mA 1A 154 SA 10A 304
2p £p £p £p £p ip 2p
50 004 0.05 005 0-07 014 0-21 0-47
100 004 008 005 013 018 023 0.75
200 0.05 0-09 0-08 014 020 024 1.00
400 0-068 013 007 020 027 037 1.25
600 0.07 0168 010 0-23 0-38 045 1.85
800 010 017 013 0-25 037 0.55 2.00
1000 011 025 015 030 048 0-83 2:50
1200 033 033 057 075
TRIACS LUCAS SILICON
VBOM 24 64 104 EECTIEIERY

35 amp, 400 P.LV. Stud

TO-1 TO-66 TO-88 type. £1.10 each.

£p £ £p
100 050 083 1.00 DIACS
0 y y 95 ] FOR  LsE  wiTH
200 070 090 125 Dot
400 090 1.00 1.80 ) BR100 D32 . 37p each

2A POTTED BRIDGE RECTIFIERS 200V 50p

URIJUNCTION

UT46. Eqvt. 2N2646, ]UMBO

Eqvt. TIS43. BEN3000 COMPONENT

27p each., u3-99 25p

100 UP 20p. PAKS

—_—— MIXED

NPN SILICON PLANAR CEOLAEAgB';VOEzII?S

BC107/8/9, 10p each; N

50-99, 8p; 100 up. Exceptionally

8p each; 1,000 off, good value

7p each. = Fully tested ! pegigiors, capacitors,

and coded TO-18 case. pots, electrolytics and
coils  plus many other
ugeful items. Approxi-
mately 3lbs in weight.

FREE Price incl. P. & F.
One 50p Pak of your £1.50 only
own choice free with

Pluz our satisfuction or

orders valued £4 or over. money buck guarantee.

FULL RANGE OF
ZENER DIODES

VOLTAGE RANGE
2-33V. 400my (DO-7
Case) 13p ea. 11W (Top-
Hat) 18p ex. 10W (80-10
Stud) 85p ea.  All fully
tested 5% tol. and

AF239 PNP GERM,
SIEMENS VHF TRAN-
B8ISTORS. RI° MIXER
& O08C. UP TO 900
MHZ. USE A8 RE-
PLACEMENT FOR
AF139-AF186 & 100's
OF OTHER USES IN

marked.  Btate voltage
reqitired.
— e
BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Gunranleed
EQVT
’(..’hJR OC:I
D374
DI 216

381T
'(.JS 2T
2G3448
2G3458
2:378
2G399A

VHF. OUR SPECIAL
LOW PRICE:—1-2437p
each, 25-99 34p each
100 + 30p each.

—— e

SPECIAL OFFER
126 10 for
120,000

CADMIUM CELLS
ORPI2 43p g
ORP60, ORP61 40p each

mmzxmxzmm

POWER TRANSISTOR BONANZA!

KING OF THE PAKS Unequalled Value and Quality | NEW QUALITY TESTED PAKS
SUPER PA Ks NEW BI-PAK UNTESTED Pak Description
SEMICONDUCTORS . 1
o t > AP X
Batisfaction GUARANTEED in Every Pak, or money hack. 8; lg \}{c;ﬁép;)pottr';{nsi‘ ":m\f.\}; o g:g
FaigNo ) . £p 1 Q3 40C77 type trans. 0-50
ul "0 Gilass sub-1nin. general purpuse germanium diodes . 050 Q4 & Matched trans. OCH/~I.)’81/81D 0-50
U2 60 Mixed germanium transistors AF/R} . 050 | Q6 4 OC75 transistors . .. 0-
Q6 4 OC72 transistors ... 5
Us 75 Germaniun goll bonded dicdes sin. OA3, 0A47 .. 050 | Q7 4 ACI98 trans. PNP Iugh g in
G i i % ik * . b Q8 4 ACI26 trans. PNP ..
U4 40 Germaninm transistors like OC81, ACI28 0-50 Q9 7 OC8I type trans.
Us 60 200mA sub-min. 8il. diodes . . .. ... .. . 050 § Q10 7 OC71 type trans. . .
27712 p
U6 30 Silicon planar transistors N PN si. BSY93A, 2N706 os0| 31} ;%1111!{}25‘:?;?.,"“"” PNFIN
U7 16 Silicon rectifiers Top-Hat 750mA up to 1,000V 0-50 | Q13 3 AF117 type trans. ...
QI4 3 0C171 H.F. type trans.
T8 50 Sil. planar diodes 2350mA, OA/200/202 050 | Q5 IN2YE sil. epoxy trans. . d .
o . N Q14 3 ET880 low noise gerni. trans. -
uo 20 Mixed volts 1 walt Zenerliodes . . 0:50 QL7 3 NDON ISTI4L & » 8T140 o
ull 30 PXNP silicon planar transistors TO-5 simn. 2N1132 . 0-50 | QI8 4 Madt” MAT 100 & 2 MAT 1 '0 0-50
9 N f E 2 N
UI3 30 PNP-NPN ail. transistors 00200 & 28104 G| (61 e s (00 (3 DO Il g,gg
U4 130 Mixed silicon and germaniuni diodes . 0-50 | Q21 3 ACI27 NPN germ. trana. 0-50
X - Q22 20 NKT trans. A.F. R.F. coded 0-50
U1ls 5 NPN 8ilicon planar transistors TO-3 simn. 2N647 . 0:50 Q23 10 OA202 sil. diodes sub-min. . 0.50
R . = ) i 50 ] Q24 S OASI diodes . .. L 0:80
Ute 10 3-Amp silicon rectifiers stud type up to 1000 PIV . 0-50 Q25 6 INGI4 sil, dindes :.)Pl\ v .50
UIT 30 Germaniym PNP AF transistors T(-5 like ACY 17- 0-50 | Q26 8 0ADS germ. diodes aub-min. IN69 . 0.50
57 o IV si 5 Y
U8 86-Amp silicon rectitiers BYZ13 type up to 600 PIV . 0-50 853 5 .'i%'_‘p'i,o»?érlr\e:{:_ LI o a0
U9 25 Silicon NPN transistors like BC108 . 0-50 | Q29 4 Ril. trans. 2 X 2NKOK. 1 X 2N697,
- 1 x 2N6(98 0-50
U20 12 7-5-Amyp silicon rectifiers Top-Hat up to 1.000 PIV . 0-50 | Q30 7 Nil. awiteh trans. 0-50
U2l 40 A.F. germaniun alloy transistors 2300 series & OCT1 ... 0-50 gg,‘, Sy (e ER) ~XP_{‘L,”-3'1 080
U23 30 Madt's like MAT series PNP transistors . 0-50 le ON1182 ... 0-50
U24 20 Germanium 1-Anip rectitiers GIM np to 300 PIV . 0-50 82§ o :I,I:\I}J ke ageoenser LI
Ui 25 300Mc/s NPN silicon transistors 2N708, BSY27 . 050 | Q35 ‘]Snlx 2 TO-5 2 x 2N2904 & 3
E o . . I -
V26 30 Fast switching silicon diodes like IN9I4 micro-min 0:50 | Q36 7 »\13041‘ TO- 18 plastic 300MH2
’ . TG =2 5 =1 T ; R
U290 10 1-Amp 8CR’s TO-3 can up to 600 PIV CR81/23-600 . 1-00 Q7 3 .!IV '10.13 \PN sl Qrann N
U31 20 8il. Planar NPN trans. low noise amp 2N3707 0.50 1 Q38 3
U32 25 Zener diodes 400mW D07 case mixed volts, 3-18 050 | 3o ;x 3\;1,08' h
U33 15 Plastic case 1 amp silicon rectitiers 1N4000 series . 0-50 | Q41 3 Plastic NPN TO-18 2N3804 0-50
Q42 6 NPN tra 0-50
U34 30 Sl PN alloy trans. TO-5 BCY26, 28302/4 0501 Q43 7 BCL07 NPN trana. 0-50
oo o=, (¥ 1 TO.18 ON q N Q44 7 NPN trans. 4x H(,108 3% BCH)" 0-50
U35 25 8il. planar tranx. PNT TO-18 2N2606 0.50 Q5 4 BOIIS SP% TONE b 0.80
U36 25 8il. planar NI'N trans. TO-5 BFYJ30/ 0-50 | Q46 3 BCH13 NPN TO-5 trans. . 0-50
BN b 3 .
U3T 30 8il. alloy trana. $0-2 PNP, 0C200 28322 050 8;'{; A "Zf,‘(,""g-’,‘,‘i"{i:; Clg 5‘“‘ BC168 3_:3
TU38 20 Fast switching sil. trans. NPN, 400Mc/s 2N3011 0-50 | Q49 4 NPN trans. 2x BFY51, 2x BFY52 0-50
7 BBYu8 NPN switch TO-18 . o 0-50
U39 30 RF germ. PN trans. 2N1303/3 TO-5 0-50 7 BSYW3A NPN trans. 300M12 . 0-50
V40 10 Dual trans. § lead TO-3 2N2060 050 8 BY100 type sil. rect. 2oogoon I
- 5 8il. & germ. trans. mixed all
U4l 25 RP germ. trans. TO-1 0C45 NKTT . 050 marked new P . 1.50
42 10 VHF germ. I'NP trans. TO-1 NKT667 AFI117. 0-50
U432 8il. trans. plastic TO-14 AP BCI3/I ... o-50 | PRINTED CIRCUITS—EX- COMPUTER
B Packed with i ors and
208 4 Lol 0-50
L4420 8il. trans. plastic TO-3 HO1 ]')“ 1 10 boards give a guaranteed 30 trans and 30 nhodesa.
T45 783 SCR's TO-66 up to 600 Piv. .. ... Rk 100 | Our price 10 boards. 80p. Plus 10p P. & P
Code Nos. mentioned above ire given as a guide to the type of device in | 100 Boards £3, . & P. 30p.
the Pak. The devices themselves are normally unmarked.

NEW EDITION 1971
TRANSISTOR EQUIVALENTS

Coded
REPLACE"
ID-I 40» 406--430-

o RIGERY BT
'\l’E(,Il ICATION "( HO ROV VORO 30V IC 10A PT.
WATTR Hfe 30-170.
PRICE 1

GENERAL PURPQSE GERM. PNP
POWER TRANSISTORS
BRAND
8

P00, ’703

NEW
0C: 0-335

A-45TA-4DBA. . C.
30

100 np
36p each

T
’lap each

2544
40p each

PHOTO TRANS.

OCP71 Type. 43p

SIL. G.P. DIODES £5
5

300mwW 30 .. 0
40TV Ot T00 180 BN
Bub-Min. 500 ..5-00 | 199 yB NIXIE DRIVER

Full Tested 1,000 .. §-00

T10 8 2G417 AF]]‘
All 50p each pak

—_—
£N2060 NPN SIL. DUAL
TRANS. CODE DI1699
TEXAS. Our price 25p

TRANSISTOR. 8im.

Voltage 200V

SILICON
I . Switching  a

I(mh
\‘p];lwa( ions.
2400
250 / VOROT00
HI'E type 20/{T 6MHz.

OUR PRICE 1-24 25-99
EACH 50p 45p

100
40p

NPN
Brand new

1C 64 / 30W

nel

2N3055

115 WATT SIL
POWER NPR

p Price 83p cach.

- BOOK. . complete cross reference
AD I 6 I ~ex and eiuivalents book for European,
ADI62 »yp American and Japanese Transis-
tors. Exclusive to BI-PAK

or GEkm. prowgr I 00 Brelwive to BLPAK 80p
TRANSBISTORS. OUR )
LOWEST PRICE OF
83p I'ER PAIR

; FET'S
SILICON 50 WATTS 35p 50p
MATCHED NPN/PNP. 50p . aop
:H l:lu‘)) npn ’I‘l?-:l plast uj. . 35p BFW10 .. 40p

P20 pnp Brand new. 30p MPF105  40p

VCHO 10/ VCEO
IC 10A. HFE
100/tt 3 Z.
OUR PRICE PER PAIR
24 2599 100

50/
type

prs.
50p

pre.
80p

prs.

55p

PHOTO TRANS.

OCP71 Type. 43p

SILICON PHOTO TRANSISTOR.

Ideal for Organ Builders, s & %
BSX21 & C407, 2N KO3 TO-18 Lens end. NPN Sim. to
—_— | FULLY TESTED AND| OENERAL PURPOSE KPK SILICON SWITCHING TRANS. TO-18 SIM. TO 2K706/8, BP x 25 and 1" BRAND
CODED ND120. 1-24 B8Y27/28/95A. All usable devices no open or short circmits. ALSO AVAILABLE in NEW. Full data available. Fully
D13D1 Silicon Unilateral { 17p cach. TO-5 N.P.N. PXNP Sim. to 2N2906, BCY70. When ordering plcas%s(a(e prf(e;ence NPN or PNP. guaranteed.

Iwiteh 50p each. Dl pemh w0 For 050 B0 For 780 Qty. 1242599 100 up
st T IREPIG ICHS | | o 50  For 100 1000 For 1300 Price each  45p 40p  35p
Ilthn'c lntegrahd eirenit P.E. Organ. Metal TO-18 -
haivmx thyristor elec- | gqvi ZTX300 5p each. RTL MICROLOGIC CIRCUITS Dual-in-Line Low Profile Sockets
trical characteristics, but | Any Qty. U s Price each 14 and 16 Lead Sockets for use with
with an anode gate and a OUR STOCKS of inglivicual ;'."‘ 1 1 Bpoxy TO-» case 1-24 25-09 100 up | Dual-in-Line Integrated Circuite
built-in “Zener” diode EX-EQUIPMENT are now tooAmummuu 0 mention it §yo00 Butler 35p  a3p 27p

MULLARD this  Advertisement. Send 8.AE. b gy Dual 2i/p "
between gate and . for our listing of over 1,000 Semi- Ly Price eac:
AF117 transistors. Large h g gate I5p 33p 27p I—24 235-99 100 up
cathode. Full data and can 4 leads type. Leads] conductors. All available Ex-Stock at uL923 J-K fip-tiop 50p 47p 45p Order No.A =24 25 !
application circuits avail- | cut shorb but still usable, | Very combpetitive prices. Data and Circuits Booklet for 1.Ca | THO 14 pintype 30p 27p  26p
Price 7p. T8O 16 pin type 35p 32p 30p

able on request.

real value at 15 for 50p.
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-the lowest i nces.

4 series 1.T.L. 1.C’s ANOTHER E
DOWN AGAIN IN PRICE THE NEW S.G.S. EA 1000
Obeck our 74 Beries List before you buy any I.C’s. Qur prices are
the lowest possible. All devices ex-stock. (B AUDIO AMPLIFIER
Full spee. guaranteed.
BI-PAK Pme and qty. prices
Order No. Similar Types to:— Description -24 25-99 100 up MODULE
zp £p £p 2
BPO) = 7400 Quad 2-input NAND gate .. .. 015 014 012 =
BP0l = 7401 Quad 2-input pos. NAND gate GUARANTEED NOT lEss
(with open collector output) . 0-15 0-14 012
BPO2 = 7402 Quad 2-input pos. NOR gates 015 014 012 THAN 3 WA“s RMS
BP03 = 7403 Quad 2-input pos. NAND gates a T ; . 5 n o
(with open collector output) : 0.15 014 012 hspgcmll:t designed by 'S.G.S. mcorpgmtmg‘lthleu
proven Linear 1.C. Audio Amp. TA/621 providing
gggg = Z:gf gex Irivertetrs o T 015 014 012 unlimited applications for the enthusiast in the con
= LD :m“:;\)er er (wi open- C" eeton 0-15 0-14 012 struction of radios, record players, Audio and 8tereo
- R . X units. Also ideal for intercom systems, inonitoring
BP10 ‘: 710 g:glle\‘:k";n;‘)‘\:tslc)g;“iAﬁD egrat,es . gég 3;3 gg applications and phone answering machines. QOTHER
= Dual 4-input poa. N AND gates 015 014 032 UBES: portable applications where supply rails as low as 9V are of prime importance.
= 8-input pos. NAND gates .. .. 015 0-14 012 @ Sensitivity 40mV for 1 watt VOLT- ® Overall Size 27 x 3" x 1.
Dual 4-input pos. NAND buffers . 015 0-14 012 AGE GAIN 40dB but can be varied @ Typical Total Harmonic distortion
BCD to decimal nixie driver 0-87 0-84 0-58 up to 73dB for some applications. at 1 watt less tban 1%.
BCD to decimal decoder (4-10 lines, ® Signal to Noize Ratio 868dB. # Supply voltage (Va)=241" 150km load.
BCll)otolgc)z\ "er - segment Iecodu(dmer g%’!’) (llgg logg O !;Benquwczysxﬁeu;onle 3 t;"" than .llsdule‘_{ufed ml'dsuugrof'z';"d
- « cl H g a z z for uantity S
BCD-seven-segment  decoder/drivers @ Normal supply Voltage 8-24V. Price each  £2:63 £2.28
lS((J})‘,‘b’oos‘:zt\pe‘::?emncm L LIRYL gg; gg: ggg @ Suitable for 8-16 OHM Loads. Larger quantities quqted on request
Expandable dual 2-input and-or- 1 L Full hl')lo‘{)-lup <liagr€|im a;ullocompl}:zte techiical data supplied free with each module
invert . . oo 0o 0-15 0 012 or available separately al 'p each.
l)ual 2 wide Z-input and-or-invert G A
0 014 012
Qund 2 mput e\pandable and~or» g a0 0 NOTE THESE PR’CES!
invert . 0L 0- 0-12
4-wide 2-input. and-or-invert ga.tes .. 0-16 0-14 012 1.C’s DTL 930 SERIES LOGIC
Dual {-input expander . . 0-15 0-14 0.12
Single-phase J-K fiip-lop . . 0.29 0-28 0-24 Type . Priy
Master slave J-K flip-flop . 0-29 0-26 0-24 No. R Function 1-24 25— 99100 up
Dual Masteér slave J-K flip- llop . 0-37 0.38 0-32 BPS30 Expandable dual 4-input NAND ..~ 23p 20p 15p
Dual D type flip-tiop . 0-37 0-35 0-32 ggggé {;)xpin;dpbletdual 4-|(nput NAND bufter .. ggp ggp ggp
Quad latch 5 a0 0-47 0-45 0-42 g ual 4-input expancier P P P
Dual J-K with pre-set and clear 0-43 0-40 0-38 BPO3; Lxpandable Hex Inverter . - 26p 23p 20p
Gated full add B 0-87 0-84 0-58 BP936 Hex Inverter 25p 23p 20p
ated full adders . - - -
1% bit read/write memory 0-97 0-94 0-88 BP944 Dual“4 input N AND expnmlable buner \n(houl o0 m m
2-bit binary full adders 55 Lo 097 0-94 0-88 pull-up .. . P P P
Quad full ay:lder . 110 1-05 0-95 BPS4H Master-: nlme JK or R8 . . . 35p 32p 20p
Quad 2-input exclusive NOR gmten 0-32 0-30 028 BP946 Quad, 2-input NAND a0 . . 23p 20p 15p
BCD decade counter 0-67 0-84 058 l&PDfS Master- slzne JK or RB . 35p 32p 29p
8-bit shift registers .. 0-87 0-84 0-78 BPY51 Monostable . o 8 B 80p 85p 80p
Divide-by-twelve counters .. 087 0-84 0-58 BPYA2 Triple 3-input NAND o 23p  20p  1bp
4-bit binary counters 0-87 0-84 058 ::::gggi gun: Muter-slla\c }1\ w:ul: sepﬂl’ate cllock gg: ‘;gp ;gp
Dual entry 4-bit shift register 077 0-74 0-68 ual Master-slave JK with separate clocl n P
5 4-bit up-down shift register .. 077 0-74 0-68 BPO0Y7 Dual Master-slave JK with Common Clock . 80p 75p 70p
BP96 = 7496 5-bit parallel in parallel out shift- BP9099  Dual Master-slave JK Common Clock .. 80p 75p 70p
register . . 077 0-74 088 Devi . . lity £ it L Lt .
R A 1-55 evices 1nay be mixed to qualify for guantity price. arger quantity prices on
g;{gg Igull):iebl;?(blg1,;':1‘)11?Sequn alenl 9000 Bl 168 application. (DTL 930 Beries only.)
0-97 9-94 0-88
BP105 = 74105 Bu;g:leesJ -K ﬂlp ﬂop equnalent ‘JOOI O am 0 DTL AND TTL INTEG RATED CIRCUITS
BP107 = 74107 Dual Master ula\e tlip- ﬂops . 0-40 0:38 0-38 Manufacturers’ ""}alt outs’—out of spec. devices including functional nnits and
BP110 = 74110 Gates master-siave flip-flops 0-55 0-53 0.50 part function but classed as out of spec. from the manufacturers’ very rigid specifica-
grx;}}x 74111 Dual data lock-out flip-tlop .. 1.25 115 1~Og tions. Ideal for learning about 1.C's and experimental work.
8 = 74118 Hex set-reset latches .. 100 0.95 0-9
BPI19 = 74119 Hex set-reset latches. 24-pin 135 125 110 E el . o RS o onmanT. o0
BP121 = 74121 Monostable multivibrators . 0-87 0-84 0.58 JICU32 = 50p UI1CYs1 5 X pA 951, 50p
BP141 = 74141 BCD-to-decimal decoder/driver 0-87 0-84 0-58 10933 = 50p UICHHT = 12 x 1A 961, 50p
BP145 = 74145 BCD-to-decimal decoder/driver O/C  1.50 140  1.3p UICa3; - 50p  UICO093 — 5 x (1A 9003 50p
BP150 = 74150  16-bit data selector .. 180 170 1-60 UICosh — 500 UICH094 — 3 x A 900 50p
BP151 74151 8-bit data selectors (with slml»e\ 1-00 0-85 0-90 UICQlﬂ — 50p UICH097 — 5 x A 9097 50p
BP153 = 74153 Dual 4-line-to-1-line data 1.20 1.10 0-85 UICH45 = 50p UICI099 o X A 909 50p
BPIo4 = 74164 4 to I6-line decoder .. . 180 L7010 U1C946 = 12 x o8 936 50p  UIC x 923 Aasorted 930 Series .. £1.50
BP155 = 74155 Dual 2- to 4-line decoder 140 130 120 S B ' . o
5 5 9. i . . d Packs cannot he split but 25 Assorted Pieces (our niix) is available as PAK UICX9.
BP156 = 74156 Dual 2- to 4-line decoder O/C o 1-40 1.30 1.20 > 8] d "
BP160 = 74160 8ync. decade counter . 1.80 1.70 1.60 Data Booklet available for the BP930 Series. PRICE 13p.
g;lsl 74161 8ync. 4-bit binary counter . 1.80 §~70 %88 UICO0= 12 x T400N B80p UIC46 = 5 x T446N ggp UIC8l = o X 7:2‘}'5 gOD
190 = 74190 Sync. up-down BCD counter 3-50 -25 - O 2 x 740IN 50p UIC4T = X 7447N 50p UIC82 = .3 x 7482 Op
BP191 = 74191 Sync. l:Jlnary up-down counter (smglc 50 BT 3.00 2 X 7400N gOD UIC48 = 5 X 7448N ggﬂ UIC83 = J X ;iggg ggp
clock line) 2 - A 0 X 703N 50p UIC50 = X 7450N P UIC8E = 5 x 14
BP192 = 74192 Bync. up-down decade counter ..o 210 1.95 1.75 X 7404N 50p UIC51 = 12 x 743IN 50p UICH0 5 x T490N 60p
BP193 = 74193 Sync. binary up-down counter (tuw X 7406N 50p UIC33 = 12 x 7453N 60p UJIC91 5 x T491IN 50p
clock lines) .. 2:10 1.85 1.75 2 x 7410N §0p UICS4 = X 7454N 50p UICH2 3 x 7492N 50p
BP196 = 74196 Pre-setable 50MHz decade counter . 1.80 1.70 1.80 8 x T413N 50p UIC60 =12 x 7460N 50p UIC93 3 x 7493N 50p
BP197 = 74197 Pre-setable 30MHz binary counter .. 1.80 1.70 1.60 2 x T420N  50p X 7470N 50p UICY94 4 % 7494N B50p
BP198 = 74198  8-bit parallel L-R shift register 550  5.00 4.00 2 X 7440N  50p X 7472N 50p UICYS = 5 x 7495N B50p
BP199 = 74199 8-hit parallel access shift register . 5.50 5-00 4-00 5 X T441AN50p x 7473N 50p UICS6 5 X T496N 50p
Devices may be mixed to qualify for quantity price. Larger quantities—prices on 5 X 7442N  50p % 7T474N g X uﬂ"lNﬁOp
application (TTL 74 Series only). 5 X 7443N  50p x T475N 3 % Asst’d
Data is available for the above series of 1.C"a in booklet form. Price 13p. 3 %X 7444N  50p UI(J., = 8 x 7476N 50p T4's £1.50,
Owing to the ever increasing range of TTL 74 Series, pleasc check with us for supplies 5 X 7440N 50p UICB0 = 5 x T480N 50p
of any devices not listed above, as it is probably now in stock.
BRAND NEW LINEAR I1.C's—FULL SPEC. " r q
Price All prices quoted in new pence Giro No. 388-7006
Type No. Case Leads Description 1-24 25-99 100 up i
BE20IC_SL2oIC 1O 3 GP. Amp 83p 53p  45p Please send all orders direct to warehouse and despatch department
BP 701C—~8L70IC TO-5 8 OP Amp 63p 50p 46p v
BP 702C—-8L702C TO-5 8 OP Amp Direct QP 63p 50p 4bp
BP 702—72702 D.I.L. 14 G.P. OP Amp (Wide
Band) 53p 45p 40p
BP 709 —72709  D.LL. 14  High OP Amp 53p 4Bp 40p ’ -
BP 709P—uAT09C TO-5 8 High Gain OP Amp 53p 4bp 40p
BP 710-72710 D.LL. 14 Differential
comparator 93p 45p 40p 4
BP 711—pA711 TO-5 10 Dual comparator 50p -
BP 741 —72741 D.LL. 14 High Gain OP Amp
P.O. BOX 6, WARE - HERT
A 703C—pAT03C TO-5 [ R.F.-LF. Amp Y - = L
TAA 263— TO0-72 4 AF. Amp 'y
TAA 293— - G.P. Amp Postage and packing add 7p. Overseas add extra for airmail,
TAA 350 Wide loud limiting Minimum order 50p. Cash with order please.

amplifier

Guaranteed Satisfaction or Money Back
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Anothertremendous bargain
fromJermyn

Better spark at all revs.
Easier cold starting.
Longer battery life.

Less wear on points.
% Smoother running.
" Lower petrol consumption.
Longer plug life.

Set of parts to enable the
electronics hobbyist to build
the Electronic Ignition as
described in P.W. June ‘71.
Inverter transistors, Diodes,
Zeners, Resistors, Capacitors,
Transformer, robust die cast
box 2 x 3% x 417, circuit

diagram and Free Car Sticker.

7

State + or —ve earth and
send cheque or P.O. £7.75
including p. and p. to: —
Jermyn industries,

Vestry Estate, Sevenoaks, Kent.

JERMVIYN
Prompt despatch by post.

Vary the strength
of your lightingwitha

DIMMESE (1]

Newest, neatest
system ever
devised for storing small

parts and‘components :

resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock togecher
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 ! )
;;::SILEI_;;%E;ES-D) (Sins o 2ine “nnn“lnns EW[ I an[[sslnlll The DIMMASWITCH is an attractive and effic-

DOUBLE UNITS (2D) (5ins ¢ 44ins X HMSH I,n vn“n wnnu ient dimmer unit which fits in place of the normal

2}ins) £2-25 DOZEN. light switch and is connected up in exactly the
DOUBLE TREBLE 2 draws, in one outer 0.1"and 0.15"pitch, pisin and copper

{

TREBLE (3D) £2-35 for 8. same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
6D2), £3-65 . EXTR : s tings. Two models are available, with the bright
Size (m)l) £330 Tor 8. A LARGE clad universal circuit boards. chrome knob controlling up to 300 w or 600 w
' AVAILABLE FROM YOUR LOCAL RETAILER of all lights except fluorescents at mains voltages
PLUS QUANTITY DISCOPN,TS : TRADE DISTRIBUTOR N Rose [Electrical) Ltd., London, W.C.1 from 200-250 v, 50Hz. The DIMMASWITCH has
8::::: ftsloa::dO;SZrDl'.EEsJchgT57'¥°/lnir:htf\;:£ built-in radio interference suppression:
0 A i .
Orders £20 and over DEDUCT 10% in the £ o W £330 Kie Form £270
PACKING/POSTAGE/CARRIAGE: Add 35p Al e o o e i U
to all orders under £5. Orders £5 and over, P P [ (X883 Y] RS MG,
packing/postage/carriage free. lease send C.W.O. to:

QUOTATIONS FOR LARGER QUANTITIES DEXTER & COMPANY

ALL PRICES TAX PAID

] 3 i 2 1 ULVER HOUSE, 19 KING STREET
{Dept.PE2) 124 Cricklewood VERO ELECTRONICS LTD. '
IVORYET ] Brcadvay, London, N-W 2 e e e e CHESTER CH1 2AH Tel. 0244-25883

As supplied to H.M. Government Departments
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The Fabulous
BRAND NEW L',‘V%Ugh%?(” TRA

NSMISSI0
o ATIDNSM WORLp DVE:'S

1078108
ABLE RADIO

B80OX POST ETC.50p

MAINS/BATTERY
ELIMINATOR £I:

Important!
ments and supersedes all earlier

This latest model incorporates all the latest technological improve-
models! Yes! DESIGNED FOR WORLD
WIDE RECEPTION—it'li probably make your present radio seem like a
“crystal set’'! It even incorporates a special MARINE WAVEBAND to
receive spoken communications from ship-to-shore! We're almost giving them
away at only £13.97—a mere fraction of even today's Russian miracle price!
Compare performance with £42 radios! *Refund if not astounded! Purer and
sweeter tone than ever! Wider band spread for “'pin-point' station selection!
The Russians have really surpassed themselves this time proving again their
ability in the field of space communications. Yes, B separate wavebands, including
Standard Long, Medium and Short waves to cover the world, PLUS special
‘ship-to-shore’” MARINE BAND! Thousands of different transmissions and
stations at your fingertips 24 hours a day, including ships at sea, etc., and messages
from all over world. You must hear it to believe it! Superb, sweet tone—
controlled from a whisper to a roar! Push-pull output! Separate ON/OFF
volume and Treble/Bass tone controls! Press-button dial illumination! Take
it anywhere—runs economically on standard batteries or through bactery

THIS

4%, SAVE £20-25 NOW! |

ooty gt QOUDSTATE - et

o / 7> »5
757

BATTERY/MAINS AC/DC”
Combined

VA AMEM

RADIO and
CASSETTE

WITH REMOTE
CONTROL MICROPHONE

FANTASTIC (even by our standards!) Brand new—the latest sensation
in the world of sound! Firsc class makers! Not only a fabulous VHF AM/FM
Radio AND Cassette Tape Recorder and Player combined, but it
also runs off standard batteries or mains (simply plug in 220/240V ac, line
cord). Now you can record and play back anything, anywhere! You can
even tape direct from the Radio as you listen! RECOMMENDED RETAIL
PRICE GENUINELY €44 YET WE OFFER AT ALMOST HALF PRICE!
Just look at these wonderful features:—*Press-button Keyboard Control
panel! *New “pop-up” Cassette ejection system! *“MAGIC EYE " Visual
Battery check/recording level indicator or built-in automatic leveller!
*Separate ON/OFF, and HI-LO volume controls! Heavy duty built-in
speaker! *Earphone (for personal listening or “‘monitoring’’) and extension
speaker sockets! *Remote control microphone! *Built-in swivel
telescopic extension aerial (24in approx)! Magnificently made case, size
112in v 9%in 3fin overall approx., with carry handle (DESIGNS VARY
SLIGHTLY). Takes standard 30, 60, 90 or 120 minute Philips Cassecte Tapes
obtainable everywhere. But wait, the amazing built-in full circuit VHF
AM/FM Radio gives you superb clarity of tone and incredible station selection—
Unique rotating Station Selector Dial—get all local city and regional stations in
every part of the country plus BBC National VHF. Picks up dozens of foreign
stations. Also fabulous in your car! You could pay ££££'s more for a Car
Radio or Car Cassette Player ALONE! OUR FANTASTIC PRICE, ONLY
£23.75 carr. etc. 35p. Complete with simple instructions, remote control
microphone with on/off switch and microphone stand. WITH WRITTEN
GUARANTEE. BONUS OFFER—Standard Batteries and Cassette Tape
15p extra. Refund guaranteed.

-eliminator from 220/240V a.c. mains. Internal ferrite rod plus tel ic aerial.
It's also a fabulous CAR RADIO! Black and Chrome case llin> %in  3iin
overall approx. Made to give years of perfect service. Complete with
WRITTEN GUARANTEE, manual with simple operating instructions and
circuit diagram. OMNLY £13-97 (with mains/battery eliminator £1:38 extra).
POST S0p. Standard batteries 38p extra. Can also be used through extension
amplifier, tape recorder or public address system. Send today or call. (SORRY—
we cannot change these new radios for any earlier model already purchased!)
NOTE: The Ministry of Post & Telecommunications has pointed out
that a licence {not generally available to the public) is required for the
reception of transmissions by Fire Brigade, Aircraft, Shipping, etc,

AT SAVE £43-95 NOW!
2E LUXE Wy

0 \EW FiRsT cLASS MAKER'S

RN

REMOTE CONTROL MICROPHONE

MAKE NO MISTAKE—this is the EXPENSIVE model with “PIANO
KEYBOARD” CONTROL PANEL and SPECIAL RECORDING
LEVEL! SAVE £13.98! Due to price we cannot mention famous maker’s

name—but rest assured you're getting one of the BEST! New cassette
model—no fiddling with awkward tape and reels, just “slap in' a cassette and
off you go! (takes 30-, 60-, and 90-minute standard Philips Cassette tapes obtain-
able everywhere). Amazing performance ensures perfect tapings and superb
reproduction! Remote control microphone. Separate volume control! Rapid
rewind! Beautiful tone from a whisper to a roar! Completely self-contained—
record anywhere. Separate jacks for remote control microphone, etc. Size
9in X 43in X 24in overall approx. Case design can vary slightly. With carry
handle. With WRITTEN G'TEE and instructions. Only £12.99, post
30p. ALSO AVAILABLE: SPECIAL BATTERY/MAINS AC/DC MODEL,
ready to plug in £3.50 extra if required. Refund g'tee. BONUS one per
customer: Cassette tape, set of Standard batteries and microphone stand
all for 5lp extra if required. Send quickly or call.

SHOPERTUNITIES LTD. |

WE COULONT
cvEN MAKE THEM
FoR THISPRICE !

R IHE

RUSSIAN
WORLD
BEATER.

RECEPT

THOUSANDS OF TRANSMISSIONS.
AND STATIONS THE WORLO OVER!

NOTJUSTA RADIO-BUT TECHNOLOGICAL MAGIC!

THE VERY LATESTMODEL,SUPERSEDING ALL = 4
PREVIOUS MODELS:—FANTASTIC BRAND | [T3 PERFORMANCE with
NEW RUSSIAN “MERIDIAN" 6-WAVEBAND !
PORTABLE RADIO. DESIGNED FOR WORLD RADIOS!
WIDE RECEPTION. Only put into production l
after incorporation of every conceivable possible up-to-date technolopcal
improvement had been carefully considered and thoroughly examined,
So advanced it will probably make your present radio seem like a “‘crystal
set”! It's far better than any 6-wave radio even they have produced! Finest
value we'va ever offered! We're almost giving them away at £9-97—a mere
fraction of even today’'s Russian miracle price! Compare performance and
value with that of £34 radios! *instant refund if you are not astounded! Purer
and sweeter tone than ever! Much wider band spread than hitherto for
“pin-point’ station selection. Once again the Russians have proved their
fantastic ability in electronics—brilhiantly reflecting their advanced micro-circuitry
techniques in the field of space. Yes, 6 saparate wavebands, includ.mg
Standard Long, Medium and Short Waves to cover world! Unique _ude
control waveband selection unit gives incredible ease of station tuning!
Thousands of transmissions and stations at your fingertips 24 hours a day,
and messages from all over world. The radio enthusiast has the world in his
hand!Superb, sweet tone—controlled from a whisper to a roar. Push-pull output!
Separate ONJOFF volume and Treble Bass tone controls! Take it anywhere—
runs economically on standard batteries. Internal ferrite rod aerial plus built-in
telescopic aerial extending to full 334in length. It's also a fabulous CARRADIO
—any speed, requires no additional aerial, UNIQUE! Elegant Black,
White and Chrome finish case, SIZE 103in 8in 34in overall approx. Magni-
ficently designed, made to give years of perfect service. With WRITTEN
GUARANTEE, manual with simple operating instructions and circuit diagram.
ONLY £9-97, POST ETC. 43p. Standard batteries 25p extra, Can also
be used through extension amplifier, tape recorder or public address,

Dept. PE/F/13, 164 U XBRIDGE RD. (facing Bhepherds Bush Green), LONDON

2 8AQ. (Thurs. |, Fri. 7). Also 37/39 H HOLBORN (opposite

Chancery Lane), LONDON, W.C.I. (Thursday 7 p.m.). BOTH STORES OFEN
FROM MONDAY TO SATURDAY FROM 9 wm. o & p.m.
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ALL BRAND NEW

1 manufacturer s sealed cartons
GUARANTEED 12 MONTHS.

SONY - LEAK - SINCLAIR - TELETON - ARMSTRONG °
THORENS ° PHILIPS - K.E.F. - TEAC - ROGERS - PIONEER

SPECIAL

OFFER £1 8

Garrard SP25 Mk. il

Goldring G800H

Teak plinth and tinted cover.
Ready wired for immediate use.

Please add £1:25 for post and
R packing.

TURNTABLES
Please add 75p for P.& P
Garrard SP25 Mk. il £10-25
Garrard 2025TC with

Sonotone 9TAHC £8:95
Garrard Zero 100-Auto

{New Product) £40-95
Garrard Zero 100-Single

Play (New Product) £37-95
Garrard SL65B £13-50
Garrard APT6 £19.95
Garrard 401 £27-00
BSR MP60 £10.00
Pioneer PLI2AC £36-00
Thorens TDI125 £61-50
Thorens 1S0ABII £42.50
Goldring GL6%9/2 £20-00
Goldring GL69 P2 £26-95
Goldring GL75 £27-95
Goldring GL75 P £35.95

AMPLIFIERS

Please add 50p for P, & P,
Alpha Highgate FA2(2
Alpha Highgate FA300
Alpha Highgate FA400 £33.00

Armstrong 521 (cased) £44.95
Amstrad 8000 Mk. 1| £1695
Amstrad |C1000 £34.00
Dulci 207 £15.95
Dulei 207m £21.00
Leak 30 Detta Range

{New Prod.) £51-00
Leak 70 Delta Range

(New Prod.) £61-00
Metrosound ST20E £26-00
Philips R580 £18-00
Pioneer SA500 £36-00
Pioneer SA700 £65-00
Pioneer SAS00 92-
Rogers R/brook Chassis £35-50

Rogers R/brook Cased £39-50
Rogers R/bourne Chassis £44.00

Rogers R/bourne Cased

Sansui AUI0I £32-00
Sansui 555A £59-95
Sansui AU666 £75-00

All pnces correct
at time of going
to press

Rotel RA 30! £32.75
Rotel RA 601 £49-80
Sinclair 2000 Mk. |l -50
Sinclair 3000 £32.50

Sinclair PRO 60/24+230 PZS £15.50
Sinclair PRO 60/2+230 PZ6 £17-75
Sinclair PRO 60/2+Z50

{Trans £22-95
Sinclair AFU £4-70
Sinclair 605 (New Product) £20-50
Goodmans Max. Amp, £37.95
Teleton SAQ206B

New Prod.) £17.95
Wharfedale £49-75

Sinclair IC12 integrated

circuit amplifier £1:85
Eagle TSA149 7w RMS £24-95
Eagle TSAISI 15w RMS £34-50

CARTRIDGES

Please add 10p for P, & P.

Goldring G850 £3-75
Goldring G800 £6-50
Goldring GB0OOE £10-50 h
Goldring GB00SE £15-50
Sonotone 9TAHC Diamond  £1.75
Shure M3DM £4-50
Shure M445/7/C £7-00
Shure MSSE £8.75
Shure M75E £12.75
Shure V15 Type 2 £27.75
Shure M44E £7-00
Shure M3I|E £8:50
Shure M32E £8.00
Audio Technica AT35 £12.95
Audio Technica AT66 £4-95

PLINTHS & COVERS

£320

Plus 35p post and packing
Finished in real teak veneer with
tinted dust cover. Ready to use

(fully assembled). Suitable for
Garrard  SP2S; 202S5TC; 3000;
AT60; 2000; 2500; 3500; 5100;
1025, SL65B; Also for BSR
McDonald MP60 and others. ?
For AP76; AP75; SL728; SL75;
SL958; £4 plus 35p P. & P.

Also finished in walnut to match,
Japanese equipment—at no extra
charge.

Dept. (PE6) 174 Pentonville Road, London, N1.

i
Telephone 01-278176

Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

I1ford, Essex.

Tel: 01-550 1086.

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

MAIL ORDERS:

» Order with confidence. Send Postal Order. Cheque,
Money Ordei. Bank Dra

Giro or Cash by Regjste,

. CALLERS: Plalso note that cheques can anly be accepted together
cheque cards {not Barclay Card).

2 minutes lrom KING S CROSS EUSTON & ST PANCRAS

an main raad leading to the East and West Country

100

SIEMENS TTL EX STOCK!!

SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LST SERVICE
A full design range of high quality TTL available from LST your Officially
Appointed Siemens Distributors

Part
No.

7400
7401

7402
7403

7404
7405

7408
7409

7410
7413
7420
7430
7440
7442

7443
7444
7450

7451
7453

7454

7460

7470
7472
7473
7474

7475
7476

7480
7482
7483
7486

7490
7491A
7492
7493
7494
7495
7496
74100
74107

74121
74141

74190

74191

74192

74193

Description

Quadruple 2-input NAND gate

Quadruple 2-input NAND gate
with open collector output

Quadruple 2-input NOR gate
Quadruple 2-input NAND gate
with open collector output

Hex inverter

Hex inverter with open collector
output

Quad 2-input positive AND gate
Totem pole output

Quad 2-input positive AND gate
open collector

Triple 3-input NAND gate

Schmite Trigger

Dual 4-input NAND gate

8-input NAND gate

Dual 4-input NAND buffer

BCD to decimal decoder TTL out-
put

Excess 3 to decimal decoder

Excess 3 gray to decimal decoder

Expandable dual 2-wide 2-input
AND-OR-INVERT gate

Dual 2-wide 2-input AND-OR
INVERT gate

Expandable 4-wide 2-input AND-
OR-INVERT gate

4-wide 2-input AND-OR-INVERT
gate

Dual 4-input expander

J-K flip-flop

J-K master-slave flip-flop

Dual J-K master-siave flip-flop

Dual D-type edge triggered flip-
flop

Quad bistable latch

Dual J-K master-slave flip-flop with
preset and clear

Gated full adder
2-bit binary full-adder
Four-bit binary full adder

Quadruple 2-input exclusive-OR
element

Decade counter

8-bit shift register
Divide-by-12 counter

4-bit binary counter

4-bit shife register

4-bit shift register

5-bic shift register

Dual quadruple bistable latch

Dual J-K master-slave flip-flop with
preset and clear

Monostable multivibracor

BCD to decimal decoder and nixie
driver

Synchronous up down 4-'b|t decade

counter with one line mode
control
Synchronous up down 4-bit binary
counter with one line mode
control

Synchronous up down 4-bit decade
counter

As above binary counter

Equal

to
FLH
101

201
191

291
2101

271
38t

391
Il
kLY
121
131
141

281
361
371

151

171

181
FLY
101

FLJ
101

I
121

141
st

131
FLH
221

231
241

341

FLJ
161

221
171
181
231
191
261
301

271
FLK

10l

FLL
104

201

201

241
251

1-24

20p

20p
20p

20p
25p

25p
25p

25p
20p
35p
20p
20p
24p

£1.16
£1-45
£1-45
20p
20p
20p
20p
20p
45p
32p
45p

46p
45p

45p
67p
87p
£1:32
33p

80p
£1-28
85p
80p
£1:13
87p
£1-48
£1.64

52p
48p

£1:22

£1:80

£1-80

£1.74
£1.74

25-99

16p

16p
16p

lép
2Mp

2ip
2ip

2ip
lé6p

lép
16p
20p
94p
£1-20
£1-20
16p
16p
16p
16p
1é6p
37p
27p
40p

38p
40p

40p
56p
73p
£1:16
27p

67p
£1.07
7lp
67p
94p
72p
£1-22
£1:37

43p
40p

£1.02

£1.48

£1.48

£1-45
£1.45

100 up

14p

l4p
14p

l4p
i8p

i8p
18p
18p
l4p
25p
14p
17p
3ip
£1-08
£1-08
l4p
14p
14p
t4p
l4p
32p
23p
35p

33p
37p

36p
48p
£1-00
23p

57p
92p
blp
57p
8lp
62p
£1.05
£1-17

36p
34p

87p

£1-27

£1-27

£1-25
£1.25

TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS

DATA BOOKLET 20p

CONTRACT ORDER PRICES AND BULIC
QUANTITY PRICES QUOTED ON REQUEST

Practical Electronics
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PART OF OUR CATALOGUE RANGE:

Large range of Transistors by many major
manufacturers, Zener Diodes, Thermistors,
Varicap Diodes, Rectifiers, Thyristors, Triacs,
IC Amplifiers,Unijunctions, Opto-electronics,
Tunnel Diodes, Meters, etc., etc.

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

ULTRASONIC TRANSDUCERS

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

. bo oo .. £5'90
(Sold only in pairs)

7 SEGMENT INDICATOR 30I5F

16DIL Case—0-9 plus decimal indication. £2 incl 2
datajcircuits. FLLI2| Decoder Driver £1:32 to suit.
LST are appointed distributors for the Minitron 3015F—
quantity prices on request.

1O e

NEW PRODUGT ! ! LOW COST | AMP BRIDGES
LOW COST DIL SOCKETS 1-99 1004
16 PIN DUAL IN LINE 17p woos 50piv 23 ‘21
14 PIN DUAL IN LINE 15p wol 100piv 24 22

wo2 200piv 15 23
NEW LOW PRICE LINEARS!! wo4 400piv 27 24
LICT09C/5 (TOS) .. .. 40p w06 600piv 28 28
LIC709C/14 (DIL) .. 35p wos 800piv 35 -31
LIC723/5 (TO5) . .. 79
LIC723/14 (DIL) . .. 93p Sub-miniature size. Plastic encap-
LICT41C/5 (TO5) o .. 43p sulated. Larger quantity prices on
LICT74IC/14 (DIL) .. .. 40p application.

All above are the new NEW-

MARKET Linear range.

LST are Official Distributors for

. SPECIAL OFFER IN4000
Newmarket Transistors Led. SERIES | AMP RECTIFIERS
Data and Volume prices on

lication. p.iv. 1-49 50+ 100 +
e 50 070 060 050

IN40Q |
IN4002 100 070 065 -060
TERMS: 1N 4003 200 090 085 070
R . . IN4004 400 100 090 -080
Retail Mail order subject to 50p IN 4005 600 120 -100 090
minimum order. Cash with order IN4006 800 140 130 1o
only. IN4007 1000 190 150 -120
Schools etc.: Nett MA against p.i.v 5004 1000+
Official order. IN4001 50 045 040
T LA N IN4002 100 055 045
rade: Account on application. 1N4003 200 060 050
Postage: 10p inland; 25p Europe;: IN4004 400 070 -060
elsewhere—send plenty witl refund. lN:ggz ggg -Ozg g;g
IN -l d
Guarantee: All  goods carry X .
Manufacturers’ warranty. IN4007 1000 1o [
Counter sales: Same address—open Should any item be out of stock we
Saturdays. reserve the right to supply at higher
. voltage rated item at no extra
Trade Enquiries only: Telephone charge.

Brentwood 226470.

NEW LOWER PRICES

AC107
ACI26
AC127
ACi28
ACI5)

85Y29%

BSY95A 12p OA70 8p 40430 97p
BY|00 15p OA73 8p 40432 £1.37
8YZI0 35p OA79 8p 40512 £1-45
8YZ12 30p QABI 8p 40576 £1.70
BYZi3 20p OA85 8p IN4007 20p
BZY88/ QA90 8p IN4148 7p
3 P QA9 ap 2G302 19p
C3Vé 15p QA95 8p 2G371 V5p
C3ve I5p OA200 10p 2G374 25p
C4v3 15p QA202 lop 174 80p
Cav7 15p ocCl9 37p 2N385A/ 0p
C5V1 I5p oc20 97p 2N388A 50p
C5V6 15p oC22 47p 2N404 23p
Cév2 15p QC23 60p 2N696 15p
Ccéve 15p OC24 60p 2N697 17p
GIVS 15p OC25 37p 2IN698 30p
c8v2 15p OC26 33p 2N706 10p
C9V| 15p [oley?:} 60p 2N706A 2p
Clo I5p oca29 60p 2N708 16p
Cil I5p QC35 Sop 2N71 37p
Ci2 I5p QC36 63p 2N7I1A 37p
cl3 15p OC4l 25p 2N9I | 50p
Cl5 15p OC42 30p 2N914 20p
Clé 15p OC44 ISp 2N9i8 42p
cie 15p OC45 12p 2N1090 30p
C20 I5p QC71 12p 2N 1091 33p
c22 15p ocC72 12p 2N1131 30p
C24 15p QC75 23p 2N 1132 30p
Cc27 15p OC76 25p 2N1302 17p
15p QC77 40p 2N1303 I7p

CA3004 £1.80 ocs| 20p 2N1304 22p
CA3005 £1:17 ocCsiD 20p 2N1305 22p
CA3011 7 [olel: 14 55p 2N1306 24p
CA3013  £1-05 OCB82 25p 2N1307 24p
CA3014 £1-24 [elel:pls] ISp 2N 1308 30p
CA30le 84 ocs3 23p 2N1309 30p
CA3020 26 OCs4 25p 2N1507 23p
CA3028A 74p OCI39 25p 2N1613 15p
CA3035 23 OC140 35p 2NI1711 15p
CA3043 £1:37 OoCi70 25p 2N2147 75p
CA3044  £1-20 [oladbd] 30p 2N2148 60p
CA3046 P 0OC200 40p 2N2160 57p
CA3047 £1.37 [eler1v]] 60p 2N2368 17p
CA3048 £2-05 0C202 75p 2N2369 17p

CA3052 £1-65 0C203 40p 2N2646 47p
CA3090Q £3-46 OC204 40p 2N2904 44p
CRI/051C  40p 0C205 75p 2N2904A  49p
CR1/401C  60p QC206 90p 2N2905 65p
CRS305AF 0C207 75p 2N2905A  75p

£1-08
CRS3/40AF ORPI2 50p 2N2906A  S4p
£1.53 ORP60 40p 2N2926 all

DI3TI 45p ORP61 40p colours 10p
MJE520 sop P346A 19p 2N3053 20p
™M1480 97p PA230  £1-40 2N3054 s0p
™Mi4BI £1.25 PA234  £125 2N3055 60p
M1490 £1 PA237 £2 2N3702 10p
MJ49i €135 PA246  £2.63 2N3703 10p
MPF102  42p PA424  £245 2N3704 e
MOFI03  35p SL403D  £1-50 2N3705 10p
MPF104  37p ST140 I15p 2N3706 9p
MPF105 40p STi41 20p 2N3707 Ilp
NKTI24  30p TAA263  75p 2N3708 7p
NKTI125  40p TAA293  97p 2N3709 9p
NKTI126  37p TAA3IO0 £1-25 2N3710 9p
NKTI28  25p TAA320  75p 2N371L 9p
NKT2i1  25p TADIOO £1.97 2N3819 35p
NKT212  25p TADIIO £1-97 2N3820 60p
NKT213  25p TD716 60p 2N3826 30p
NKT216  46p TIP3LA 62p 2N 4058 I15p
NKT217  50p TIP32A 74p 2N 4060 12p
NKT218  25p TISBBA 45p 2N 4061 12p
NKT219  25p 141900 40p 2N4062 12p
NKT223  27p uL914 40p 2N4284 150
NKT271  18p 11923 40p 2N4287 15p
NKT272  17p V405A 46p 2N4289 I5p
NKT274  18p ZTX108  Iip 2N4871 40p
NKT275 P ZTX300 13p 2N5254 45
NKT279A 12p ZTX302 18p 3NB4 £1.30
NKT281 P ZTX303  |8p 3N128 P
NKT302 87p ZTX304 27p 3N140 76p
NKT304 79p ZTX314  llp 3N141 73p
NKT351  75p ZTX320 30p 3INI52 86p
NKT401 7lp ZTX330 18p 40250 55p
NKT402 77p ZTX500 Iép 40309 33p
NKT403  65p ZTX501 16p 40310 45p
NKT404  60p ZTX502  20p 40312 48p
NKT405  79p ZTX503 |7p 40320 4Tp
NKT406 ZTX504 40p 40360 43p
NKT420 £1-83 IN34A 20p 40361 4Tp
NKT451  58p IN60 20p 40362 55p
NKT452  54p ING4 20p 40406 56p
NKT453  50p INB2A 47p 40407 39p
NKT7t3  29p IN914 7p 40408 Slp
NKT717  44p IN4001 7p 40409 54p
NKT773  25p IN4002 7p 40410 P
NKT781 1N 4003 10p 40468A 35p
NKT20329/ 1N 4004 10p 40600 3
0013 3ip IN 4005 12p 40601 55p
OAS 20p IN 4006 i15p 40602 49p
OAI0 25p 2N5756 95p 40603 49p

OA47 8p 40486 95p 40673 90p

ELECTRONIC

LST COMPONENTS LT D
Mail Order Dept. (PE)

7 COPTFOLD ROAD, BRENTWOOD, ESSEX
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QUALITY: LST are Official Franchised Distributors

for the majority of our advertised
products. Members of the Association
of Franchised Distributors e«
of Electronic Components.
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28watts,rm.s.4OHz to 40kHz:3dB

Sohs Srate Steee Amphin

Viscount 111
" ANCE

o gl fater L3 o

TREBLE " +

; ' ny | ! - ‘
Viscount 111 Audio £49
Suite complete

There are two stereo amplifiers—the R100 for ceramic h

cartridges, the R101 for magnetic and ceramic. Both

top-priced units. FETs give you more of the signal you want,
and almost none of the background hiss you don’t. Both units
have a jack socket to plug in headphones and there's a separate
output for tape recorder. Filters (an unusual feature in this
price range) and tone controls give a wide range of bass and

treble adjustment which compensate for input deficiencies and

domestic acoustic conditions.

incorporate FETs (FIELD EFFECT TRANSISTORS), just like

\F/"RICEst ||SIYRS11(;:EM1 lifi £22+90p P.&P SPEAKERS Duo Type |

ey amplitier j2 PR Size approx. 17in X 10%in X 6%in. Drive
D T 1 k £14--£2 P.4P. X A . o 4 L

ZGa”aur% S,);gg Mk, S.Tfawei;: unit 13in x 8in with parasitic tweeter.

MAG. cartridge, plinth and Max. power 10W, 3 ohms. Simulated

cover £23+1 £1-50 P.&P. Teak cabinet. £14 pair + £2 P. & P.

Duo Type Hi Size approx. 23fin X 114in

Total £59
— X 9%in. Drive unit 134in X 83in with H.F.
Available complete for only £52- £3:50 speaker. Max. power 20W at 3 ohms.
P.&P. Frequency range 20Hz to 20kHz. Teak
SYSTEM 2 veneer cabinet. £32 pair + £3 P. & P.
Viscount Il R101 amplifier £224-90p P.&P.
2xDuo Type |ll speakers £32+£3 P.&P.
Garrard SP25 Mk. 1l with
MAG. cartridge, plinth and SPECIFICATION R100/101
Pt £23+ £1-50 P.&P. 14 watts per channel into 3 to 4 ohms. Total
- distortion @ 10W @ 1kHz 01%. P.U.1 (for
Total £77 ceramic cartridges) 150mV into 3 Meg. P.U.2 (for
- magnetic cartridges) 4mV @ 1kHz into 47K
equalised within +£1dB R.ILA.A. Radio 150mV
Available complete for £69--£4 P.&P. into 220K. (Sensitivities given at fuil power.)
Tape out facilities; headphone socket, power
SYSTEM 3 out 250mW per channel. Tone controls and filter
Viscount Il R100 Amplifier £17+90p P.&P. characteristics. Bass: +12dB to —17dB @ 60Hz.
2 x Duo Type Il speakers £14+£2 P.&P. Bass filter: 6dB per octave cut. Treble control:
Garrard SP25 Mk. Il with treble +12dB to —12dB @ 15kHz. Treble
CER. diamond cartridge, filter: 12dB per octave. Signal to noise ratio:
plinth and cover £21 £1.50 P.&P. (all controls at max.) R101—P.U.1. and radio—
— 65dB. P.U.2—58dB. R100 same as Ri101
Total £52 but P.U.2 (for crystal cartridges) 450mV into

=3 3 Meg. Cross talk better than —35dB on all

inputs. Overload characteristics better than
Avallable complete for only 249"'£3'5°P o 26dB on allinputs. Size approx. 132 x 9in < 33in.

Radio and TV Components (Acton) Ltd. 21D High Street, Acton, London, W36NG
I 323 Edgware Road, London, W.2. Mail orders to Acton. Terms C.W.0. A/l enquiries S.A.E.
Goods not dispatched outside U.K.
102
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C.W.O. PLEASE. POST AND PACKING
PLEASE ADD I10p TO ORDERS UNDER (2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
S5p stamp appreciated.

10°% DISCOUNT TO ALL CALLERS ON SATURDAYS

LSTOW STORAGE DEPOT,
KEMPSTON HARDWICK,
BEDFORD

YATES ELECTRONICS

(FLITWICK) LTD

RESISTORS

+W lIskra high stability carbon film—very low noise—capless construction.

MULLARD POLYESTER CAPACITORS C296 SERIES

W Mullard CR2S carbon film—very small body size 7S x 2-Smm. 4w |400V: 0001uF, 0-00154F, 0-0022uF, 0-0033uF, 0-0047uF. 2ip. _0-0068uF, 0-0luF,
(347 Dl S SW 2%, ELECTROSIL TRS gg;i,;r It}:né;: oFon F,'3p. 0-047uF, 0-068uF, 0-1.F, 4p. O-15uF, 6p. 0-22uF, T3p.
Power Values Price o o
1 [60V - 6-0112F, 0-0 15, 0-022,uF, 0-033uF, 0-047F, 0-068F. 3p. O-1uF 34p. O-15uF 4ip.
Toler = 4 4 4 2 4 uf. 3p. 0-1uF 3ip. 0115uF dip
wages Toleganee oEebm e on'Ouh [0226F. 5p. 6-33uF. 6p. 047uF, Tip. 0'68uF, 11p. 1-O4F, 13p
¥ 10% 33Mp-10MQ EI2 1-0p 0-8p | MULLARD POLYESTER CAPACITORS C280 SERIES
1 2%, fog-iMg €12 3:5p 3p |250V P.C. mounting: 00fuF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-06BuF,
i 10% - 390 €12 1-0p 0-8p | 3}p. 0-1,F, 4p. 0 I5uF, 0-22uF, Sp. 0-33uF, 64p. 0-47uF, 83p. 0-684F, I1p. I-OuF, I3p.
¥ 59 470-1MQ EI2 1-0p 0-8p | 1-SuF, 20p.’ 2-2uF, 24p.
4 109, 19-100 EI2 6p 5-5p

Quantity price applies for any selection. Ignore fractions on total order.

MYLAR FILM CAPACITORS Io00v
0-001uF, 0-002uF, 0-005uF, 0-0luF, 0-02uF,
2ip. 0-04uF, 0-054F, 0-068uF, O-1uF, 3ip.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

DEVELOPMENT PACK

05 watt 5% Iskra resistors 5 off each value 470 to IMQ.
El2 pack 325 resistors £2-40, £24 pack 650 resistors £4-70.

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES

(uF/V) 10/2-5, 40/2-5, B0/2-5, 160/2'5, 320/2-5, 500/25 32/4, 64/4, I25/4 250/4
400/4, 6 4/6-4, 25/6-4, S0/6-4, '100/6-4, 200/6-4, 32 0/64 4/|O I6IIO "32/10, 64/10, 125/10,
200/10, 2-5/16, 10/16, 20/16, 40/16, 80/16, 125/16, S, 64/25, 12-5/28, 25/25, 50/15
80/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 064/64 25/64 5/64, 10/64, 20/64, 32764

POTENTIOMETERS

Carbon track 5k to 2Mq,
Single, 12p. Dual gang (stereo) 40p.

log or linear (log $W, lin £W).
Single D.P. switch 24p.

ELECTROLYTIC CAPACITORS—MULLARD C4)7

100/40, 160/25, 250/16, 400/10, £40/6-4, BOO/4, 1000/2-5, 9p. 100/64, 160/40, 250/25,
400/16, 640/10, 1000/6-4, 1250/4, 1600/2-5, 12p. 160/64, 250/40, 400/25, 640/16, 1000/10,
1600/6-4, 2000/4, 2500/2-5, 15p. 250/64, 400/40, 640/25, 1000/16, 1600/10, 2500/6-4,
3200/4, 4000/2-5, 18p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 500Q and decades to SMQ.
mounting {(0-] matrix).

Sub-miniature 0:1W, 5p each. Miniature 0-25W, &p each.

Horizontal or vertical P.C.

SEMICONDUCTORS ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
ACI26 12p  BFY52 22p  OC8) 12p  2N30S5  72p | (uF/v): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.
ACI127 12p  BSYS6 30p ©OC82 12p  2N3702 I5p
ACI28 12p  BSX2I 25p  ORPI2 48p  2N3703  l4p
ADI40 40p BYI24 7ip  IN400l  7ip  2N3704 17{p | VEROBOARD JACK PLUGS AND SOCKETS
AFIIS 20p  BYZI0 20p  IN4002  I0p  2N3705  I5p 01 0-15 )
AFI117 20p BYZI3 200 IN4903 1lp  2N3706  12p | 24 x33 22p 16p | Standard screened  18p 2-5mm insulated 8p
BCI07 10p OAB8S Tp  IN4D04 12p  2N3707 18jp| 24 x5 24p 24p | Standard insulated  12p 3-Smm insulated Sp
BC |08 10p  OASI s5p  IN4005 13p  2N3708  10p | 33 x33 24p  24p | Stereo screened 35p  3-5mm screened 13p
BCI09 10p  DA202 7o IN4006 13p  2N3709  Ilp| 3} x5 2Tp  27p | Standard socket 15p  2-5mm socket 3p
BFYS0 2p OCTI 12p  IN4007 13p  2N3710 129 |17 x23 75p 573p | Stereo sockee 18p  3:5mm socket 8p
BFYS! 22p  OCn2 12p  2N2926 1lp  2IN3711  M4p |17 x3} 100p  78p

17 x5 (plain)  — 82p | D.LN. PLUGS AND SOCKETS
ZENER DIODES LINEAR 1.C.'s (D.I.L) B SHEE = 5 |[RE R L 8 Cia B, Ok
400mW 5% 3-3V to 30V, 15p. 709¢, 50p 741, 50p 2 XS*( IPZI;‘ - I2p 4 way screened cable, 15 /metre

710c. 50p 748, 50p Ii 34 'i‘p’;';:n) - " v b L ;

Pin insertion tool 529 52p
BAUSHED ALUMINIUM PANELS Spot face cutter 42p 42p | BATTERY ELIMINATOR €
12in %X 6in=25p; 12in x 24in = 10p; %in x 2in = 7p. Pkt. 50 pins 20p 20p 9V mains power supply. Same size as PP9 battery.

RELIANT MK. IV

The Reliant Mk.IV provides a
high standard of sound re.
production, with full mixing
facilities. lts versatility makes
it suitabie for: Discotheque,
P.A., Home Entertainment Applications, etc.

% Mixer employing F.E.T. (Field Effect
Transistor,
% Solid State Circuitry

TOURIST

MARK 3
CAR RADIO

ALL TRANSISTOR
Beautifully designed tn blend with the interiors of all cars, Permeabnh(y tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selecnvuy on both wave bands. R.F. sensitivity at IMHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre-aligned 1.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth, Size 7in  2in  4;in

+* Flve Electronically Mixed Inputs
% Threelindividual Mixing Controls
% Separate bass and treble controls

common to all five inputs Y% Attractive Styling

Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar BmV. Inputs
3 4 and 5 are suitable for a wide range of medium output equipment (Gram,
Tuner, Manitor, Organ, etc.). All 250mV sensitivity.
CONTROLS: 3 Volume controls. Bass control range

deep. 13dB « 60 Hz. Treble control range =+12dB8 @
SET OF PARTS ISKHz. Separate ON/OFF Switch. Nean Indicator. PRICE
£6-30 Plus P. & P. POWER QUTPUT: 12 Watts RMS. into 3 to
Circuit diagram 13p, free with 50p 4 ohms speaker.

SIGNAL/NOISE Better than —60dB on inputs 3, 4
and 5 and —50dB »n | and 2.

SUPPLY: 220 to 250V A.C. Mains.

SIZE: 124in - 6in x 3}in.

GONTINENTAI.

parts Speaker, baffle and fixing kit
El'25 extra plus P. & P. 25p

SOUND 50

£9-50

Pius P. & P. 60p

Speaker postage free when
ordered with parts

50 WATT AMPLIFIER
& SPEAKER SYSTEM

Qutput Power: 45 watts
R.M.S. (Sine wave drive).

inputs controlled by sep-

arate volume control. 2

inputs at 200mV into
K

470K
To protect the output valves, the incorporated fail safe circuit will enable the
amplifier to be used at half power.
SPEAKERS! Size 20in x 20in
high flux. quality loudspeaker with cast frame.
in two tone colour scheme-—Black and grey.

< 10in incorporating 12in heavy duty 25 watt
Cabinets attractively finished

Plus  or available separately
COMPLETE £50 0 5'6? Amplifier: £28:50 plus £1:50 P, & P.
SYSTEM -&P. Soeaker: £12:50 each plus £2-25 P. & P.

Frequency response:

—3dB  points 30Hx at TAPE DEGK

I8KHz. Total distortion:

less than 2% at rated with high impedance heads
output. Signal to noise R.C. 74 tape deck. Three speeds—74,
ratio: better than 60dB. 3} and 1§ i.p.s. 4-track record/playback
Speaker Impedance: 3, | head. Plus 4.track erase head. Positive
8 or 15 ohms. Bass Con- pressure pad system. Takes any tape
trol Range: 13dB at spool up to and including 7in. The R.C. 74
60Hz.  Treble Control is driven by a powerful 200/250V 50-cycle
Range : © (2dB ac 10KHz. a.c. motor. A heavy, accurately balanced
Inputs: 4 inputs at SmV flywheel brings wow and flutter levels down to approx, 0 0-3% total at 3% and
into 470K. Each pair of | 7/ ips Fast rewind in both directions.

Controls couldn’t be simpler! Jjust five push buttons that interlock to cut out
accidental tape damage. Efficient servo-action type braking. Easy drop-in
tape loading.

The R.C. 74 comes with an attractive moulded deck cover, which has positions
for tone and volume controls. The unit is built into a rigid die-cast frame, and
overall size of the whole unit is 12 < 11§ 2 6in. Every single deck fully tested
before dispatch. Spools not supplied. £15. Plus 75p P. & P.

RAOIO & TV COMPONEN
RTV

See opposite p.

(ACTON) LIMITED

ge for addresses
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o/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

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 yoursell essential technical ‘“‘know-how”—like reading circuits,
assembling standard components, experimenting, building—quickly and
without effort, and enjoy every moment. B.ILE.T.’s Simplified Study
Method and the remarkable TECHNATRON Self-Build Outfit take the

NEW B.V.A. VALVES

Full List.
order.

Return Post Service.
Stamped addressed envelope. Post
Free over £3 order.

Cash with

mystery out of the subject, making learning easy and interesting.

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

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

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

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A l4-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.LE.T.
has a fine range of Courses up to
City and Guilds standards.

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

S\

@)

i . y !
a8 RN
5

Dept. BI12, ALDERMASTON COURT, READING RG7 4PF

To B.LE.T. Dept. B12.

NAME..

BIET) occorarion..

Aldermaston Court, Reading RG7 4PF
Please send books and full information — free and without ||
l obligation.

. AGE.........

1 |- I
I I
! ¥

LBRITISH INSTITUTE OF ENGINEERING TEGHNOLOGY

ceredited by the Council for the Accreditation of Correspondence Colleges.
N SN IR UGN INN DND BN MNS SN BEE SNE NEN DN Aew NN

104

DY86/7 40p L26 75p DIODES
| 25p UI7 75p BYI27 P

ECC82 42p UI9I 72p BYI) 20p
ECL8O 40p U9 4ip
EF80 40p U251 87p

5 4lp  6/30L2 T7p
EFI83/4 56p  6AT 49p

90 S5lp 6BW7 69p
EYSI 37p  6CD6 140p TRANSISTORS
PCB6 Sip  6F23 p  ACIO7
PC97 4ip  20LI 97p ACI26 l)p
PC 5ip 20P4 100p ACI27 17p
PCCB4 46p I0CIS 69p ACI28 13p
PCC89 6lp  J0CI17 7% ACI76 25p
PCF80 5ip 82p ACY|7 1Sp
CF86 6lp  J0FLI 64p  AF2)9 37p
PCF801/2 6lp  J0FL2 64p  AFLIB6 50
PCF805 65p  J0LIS 76p  AFI139 37p
PCF808 67p  30L17 71p BCl08 13p
PCL82 Slp  30PI2 77p BCIO7 13p
PCLE] élp 30PLI 64p BFI94 I15p
PCL84 51p  30P4MR 100p OC4I 13p
PCLBOS 57p 0PI 75p QC44 13p
PCL36 Slp  J0PLID 92p OC45 13p
PLB6 75p  JOPLI4 92p QC7I 3p
PLB) 57p  30PLIS 92p QC72 13p
PLB3 Sip QC73 17p
PL84 &0p W ocCs) 13p
PL500 85p TRANSISTORS ocCsID 13p
PL504 85p 25p OC83 20p
PY8I{ 45p 0QC28 30p OCI70 23p
PY82 8p OC35 15p QCI171 23p
PY800/1 45p ADI49 3op  0OC200 (]
] 65p  2N3055 63p OC20I 25p
U2s 75p R20088 100p  2N3BI9FET 45p

R. J. BENNISON

WHOLESALE SUPPLIES
| WHARFEDALE PLACE, HARROGATE

19" NOW £11°95

TV's

TWO YEARS' GUARANTEE ALL MODELS

405/625: 19" £25'95; 23" £3595
FREE CATALOGUE

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

HI-FI VALUE

(1) Garrard SP25 Mk. 111: £11-50, [
P.P. 50p. X

(2) Teak Plinth and Tinted Cover: £495, N
P.P. 35p.

{3) Sonatone 9TAHC Diamond Cartridge:
£2-50.

1,2,3 Bargain Package.£17-95, P.P. 85p.

COMPONENTS MUST BE CLEARED

Precision Tape Motors: £1-95
200/250V. Famous German manu-
facturer. Post 20p.

Transistor Gang Condensers:
20p. Miniature AM. Post free.
Modern Gang Condensers: 30p.
AM/FM or AM only 20p. Post 10p.
Transistors I5p each. Post free.
ACI126, ACI28, AFII4, AFII7,
OC45, OC71, OC8l, OC8ID.

Valve ELL80 50p. Only stock in
the country.

Transistor Radio Cases: 25p
each. Size 94in x 64in x 34in. Post
15p. Speakers: 3I5p. 2{in 8Q.
Brand new. Post I5p.

VHF/FM Tuners: 95p. 88-108
megs. takes ECCBS valve (extra).
Post I5p.
Pots: 25p ea ost D/SW
500/500 Kﬂ DISW SOO/IOO Ka
D/swW Ko S/SW

!/ /100
500/500 Kn S/SW 500/1 meg.

DUKE & CO. (LONDON) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.12 Phone 01-478 6001-2-3
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USED EXTENSIVELY BY

INDUSTRY,

GOVERNMENT

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

MODEL LT.101 1000 O.P.V.
0/10/50/250/1000 V. D.C.
0/10/50/250/1000 V. AL,
0/1/100 M.A. 0/150 K ohma.

21.97. P. & P. 1bp.

NEW
CLEAR PLASTIC METERS

TYPE SW. 100
100 x 80 mm

VU Meter ..

llsz!!

DESI

BAKELITE PANEL METERS

TYPE S-80
ll mm square fronts

A
100 0- 1000 A
S00pA
ImA
20V d.c
0V de. L.
300V d.c.

GNS

“SEW" CLEAR PLASTIC METERS

Type MR.38P. 1 21/32in square fronts.

Type MR 85P. 4}in - 4}in Ironts.

S0mA 228!
100mA 3
300mA 3
130V AI & £2-80
300V d.e. 22-80
15V a.c. £2-80
300V a.c. 22-80
3 Meter

1mA ... £2-87
VU Meter .. £3.80
1A ac® ... £2.80
3A a.c.* ... 2280
10A a.c.* £2-80
20A ac.® 12-80
30A a.c.* 2280

VU Meter ..

1A ac* ...

oA ac? £2-00

104 a.c.* £2.00

204 a.c* £2:00

30A a.c.* £2-00
Typa MR.65P. 3{in - 3{in tronts.

-3 20V d.c. £2-20
30V d.c. £2-20
150V .. 22.20
300V d.e. .. £2:20
5V ae. ... 22:30

12-30

£2:30

£2:30

£2:30

A ... 2287

VU meter .. £3-37
S0mA a.c.*  22-20
100mA a.c.* £2-20
200mA a.c.* £2-20
S00mA a.c.* £2:20
1A a.c* 22-20
SA ac.* £2-20
10A a.c.* 22-20
20A a.c.* £2-20
30A a.c.* £2-20

*MOVING IRON —
ALL OTHERS MOVING COIL
Please add postage

“SEW'" EDUCATIONAL
METERS

Type ED.107. Size
overall 100mm x
#0mm x 108mm.

A new range of high
quality moving coil
instruments  ideal
for school experi-
ments and other
bench applicationa.
37 mirror scale, The

150mA
200mA
300mA
200mA
750mA

peL{77 3 SR -10 ‘ 15V d.e

30-0-302A .. £1-80 | 20V d.c. £1-60
100uA ... .. 1:00 100V d.c £1.60
100-0- 100;‘4 2175 ‘ 150V d.c £1.60
200uA . 1 3 £1-60
300uA | 21.60
500-0-5004. 21-60
TmA | £1.70
1-0-1mA , £1-70
2mA H £1-70
SmMA £1-70
10mA j 3 £1.70
20mA

J0mA A . 21.70
100maA 21-60 | VU meter .. £2-10

Type MR 45P. 2in square fronts.
25

S0pA ... 22

50-0-50uA .. £2:10

100A - 12

100-0-10f

200“.\ ..... .

.no 0- .,oa;n 21.70

ImA 1.70 ImA .... £1-88
SmA £1.70 | VU Meter .. £2-25
10mA n-;o 1A a.c.* £21.70
J0mA £1-70 2 - .
100mA i | 2A @0t .. 2190
500m A o 10A a.c. £1.70
1A .. 20A a.c.* £1-70
oA 304 a.c.* 1170

“ SEW" BAKELITE
PANEL METERS

Type MR.85 3}in square {ronts.

S00mA
1A ..

150V a.c.”
300V a.c.* 21-05
300mA a.c*  £1.95
1A a.c* 1185
JAa.c” 11-05
10A a.c.* £21-95
20A a.c.* 21-96
30A a.c.® £1-95
8 50A a.c* .. 21.95
100mA £1-80 © VU meter .. 23-10
EDGEWISE METERS

meter ie easily i to
demonstrate internal working, Available
in the following ranges:
JOuA ... 25-00 | 20V d.c. ... £4-40
100u B | 50vde. ... 440
£4-65 | 300V dc. .. 2440
£4-40
D
£4.40 ual range
24-40 J00mA/SA d.c.24-85
24-40 | 5V/50V d.c.  24.65
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TMK MODEL MD.120.
Mirror scale. 20kQ/volt
d.c., 10kQ/volt a.c.
601300I600/3 000V d.c. 6/
120/1,200V a.c.

Current  0-60uA/0-12/0-

300mA. 0-60kQ/0-6MQ

—20to +63dB. 24-624. P. & P. 15p.
MODEL 500. 30,000
OPV. with overload
vrotechon. mirror

ale

0/-6/2-5/10/25/100/
250/600/1,000 V d.c. 0/2-5/
10/26/100/250/600/
1,000 V, a.c. 0/50 uA/5/50/
500 mA. 12 amp. d.c.
0/60K/6 Meg./60 MegQ.
2887}, Post paid.

TMK LAB TESTER.
100,000 O.P.V.
64in scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. b/Volt a.c.
D.c. volts: 0-5, 25,
10, 60, 250, 1,000V.
A.c. volts: 3, 10, 50, 250, 500, 1,000V.
D.c. current: 10, 100uA, 10, 100, 500mA,
26, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 smeg. Decibels: —10 to
+49dB. Plastic case with carrying handie,
size 7hin x 6}in x 3}in. £18-90. P. & P.25p.

ROUND SCALE TYPE PENCIL
TESTER MODEL TS.68

Completely portable, sitiple to use pocket
sized tester. Ranges 0/3/30/300V a.c. and
d.c. at 2,000 o.p.v. Resistance 0-20k Q).
ONLY 21.97, P. & P. 13p.

TMK MODEL 117 F.E.T. ELECTRONIC
VOLTMETER
- — Battery operated, 11
meg input. 26 ranges.
Large 4}in mirror scale.
8ize 3fin x 4iin x
23in. D.c. volts 03—
1,200V. A.c. volts 3-
300V R.M.B. 80-800V
P-P. D.c. current 0-12—
12MA. Resistance up to 2,000M ohm.
Decibels —20 to +51dB. Complete with
leadsfinstructions. £17-50. P. & P. 20p.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. Input 10 r:mgen
01 / 003 / 371
3/10/30/100/JOOV

4cfs.-1-2Mc/n.
Declb:ls —40 to +50dB.
Supplied brand new
complete with leads and
instructions. Operation
230V a.c. £17-50. Carr. 25p.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20¢/v to
200 kefs on 4
Square:
20c¢/8 to 30 kc/s.
Output  imped-
ance 5,000 ohms.

MULTIMETERS /o EVERY purpose/

MODEL TE-300. 30,000
0.P.V. Mirror scale, over-
load protection 0/0-6/3/16/
60/300/1,200V d.c. 0/6/30/
120/600{1,200V  a.c. 0/
J0uA [ 6mA [ 60mA |
300mA/600mA. 0/8K/80K/800K/8 1neg.
—20to +63dB. 25974, P.&P.15p.

MODEL PL438. 20k 3/
Volt d.c. 8k@/Volt
a.c. Mirror scale. 0-8/
3/12/30/120/600V d.c.
3/30/120/600V a.c.
50 /600 A/ 60/600mA.
10/100K /1 Meg/10 meg
Q. —20to + 46dB.
2697, P.& P.12¢{p.

MODEL 5028. 57

ranges, giant 5%in
meter, polarity
reverse switch. fen-

sitivity: 50K/ Volt d. c
5K/Volt a.c,
'1’.;510‘2550125
Volts: 1-5, 3, 5, 10,
000V, D.c. current:
50, 2530, 500mA, 5.
10K, 100K, 1 meg,
£12-50,

e

10\ Resistance:
10 meg. Decibels: —"0 to +85dB
P. & P.17}p.

~ 4 TMEK MODEL TW-20CB.

| Features Resettable Ov

load Button. Sensitivity:

20K Q/Volt d.c. 6K/

Volt a.c, D.c. volts: 0-0-5,

2-5, 10, 50, 250, 1,000V.

A.c. volts: 0-2:5, 10, 50, 250, 1,000V. D.c.

currents: 0-0-05, 05, 5, 50, 500mA.

Resistance: 0-5K, 60K, 0-500K, 6 meg.

Decibels: —20 to +52dB. £11-50. P. &
P. 171p.

RUSSIAN 22 RANGE MULTIMETER

Model U437 10,000
0.p.V. A first class
versatile instrnment

manufactured in

U.4.8.R. to the
highest standarnls.
Ranges: 2:5/10/50/
250 /500/1000V d.c.,

2:3 /1030 /250/3500 /
1000V a.c. D.c. current
100 mA [/ 1/ 10/
100mA/IA. Resist-
ance 300 ohma /3 /[ 30/300kQ /3MQ.
Complete with batteries, test leads, in-
structions and sturdy steel carrying case.
P

OUR PRICE £5-987. & P.25p.

T0-2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ. 1nput
imp. 2 megQ 25 P.F.
1lluminated scale. 2in.
tube. 115 X 180 X
230mm. Weight 8lb.
220/240V a.c. Bupplied
brand new with hand-
book. £22-50.Carr. 30p.

HONEYWELL DIGITAL
VOLTMETER VT. IOO
be panel or 5 ST
bench mounted.
Baaic  eter
meaaures 1
volt d.c. but
can be used
to meaaure
a wide range
of a.c. and
d.c. volt, current and ohms with optional

Can

’°°l‘-"?°}’ CHh plug-in cards.
brand fon:—Accuracy: + 02, 4+ |1
? new and guaran- | digit. Resolution: ImV. No. of digite: 3
- t. O
tion manual and leads. £16-50. Carr. 37§p. Plus fourth overrange digi Er an e

TE-20RF 81GNAL GENERATOR
Accurate wide range signal generator
covering 120 kc/s-260 Mc/s on 6 bands.
Directly cali-
brated variable
R.F. attenuator.
Operation 200/
240V a.c.

Brand new with
mstrucuons 218.

P. 37ip.
S ‘A E for details.

240° WIDE ANGLE

1mA METERS
MWI1-6 60mm square
£397]. MWI1-8 80mm
square £4-97}.
extra.

P. & P

1009% {(up to 1-999). Input impedance:
1000 Meg ohm. Measuring cycle: 1 per
second. Adjustment: Automatic zeroing,
full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input
power: 110-230V  a.c. 50/60 cycles.
Overallsize: 5fin. x 213/18in. X SJIIGIn
AVAILABLE BRAND NEW AND
FULLY GUARANTEED AT APPROX.
HALF PRICE.  £49-97} Carr. 50p

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

Also see next two pages
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SEMI-CONDUCTORS/|VALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Integrated  FJHLUI 25p 3N744n 20p YALVES

r. istor 35p L4 15p BEWm
ansisiols 40p| BCI15 W Circuits FIHL1L 70p|SN7440 20p

20:301 20p ‘."K]()’ 25p| BC116 FJHI121 25p [SN7441AN QA 30p| ELYS 350
2G30Y 20p 25p| BC118 FJH131 25p 75p oB2 42p | EMMU 45p
2303 20p 25p| BCI19 FJH141 25p 8\744“ 75p 0Z4 85p | EMBI 80p
20:306 30p 50p Il(‘]"l 20p BF 30 FJHI51 25p IL4 80p | EM84 35p
26308 30p 50p| BC 20p | BFX37 FIHI16L 70p 1RS 80p| EM35 £1-00
26309 30p 60p| BL 15p| BFX 44 FIHI71 25p & 80p | EMB7 70p
26371 15p 75p| BCI2A 25p | BFX bR L,\B()I:{ 105p | FJHI1H1  25p 85p|EYS1 40p

75p | EYS6 40p

2G374 20p 32p| BC134 12p | BFX84 CA3014 124p FJH221 25pi»

2G3R1 22p 35p| BU13n»  12p | BFXH5 CA3018  84p|FJH231 2 120p | EYN7 42p
2N3RBA 4Bp E 27p| BCI36 15p BFX386 CA3018A FIH241 95p | EZ40 55p
2‘1404 20p 40p| BC137 15p | BFXH7 25p KT245 20p 110p| FIH251 85p | EZ41 50p

16p 70p| BC138  20p [ BFXNAN CA3019  84p|FJJ101
15p 77p(BCLI40 B5p[BEFXMNY CAB3020 126p | FJJI111 80p| EZ51 28p
25p 72p| BCI41 35p| BEX93A CA3020A FJJ121 85p | (3732 48p
30p 55p | BC147 10p BFYI1 p|FJJ131 75p | G234 80p
_’N706 10p 87p| BCL48  10p|BFYIX CA3021 166p|FJJ141 83p | KTHG  £2-05
2N706A 12p|s 87p| BC144  12p|BFYIY CA3022 130p|FJJ 181 90p |KT38 £2.00
2N708 12p §5p| BU152 3 CA3023 128p|FJJ191 50p(MUIL4 75p
2N709 45p 50p| BU153 CA3026 100p|FJJ211 35p I PABCSO 40p
2N718 25p 82p! BCIS4 CAB028 74p|FJJ251 35p| PUBG 80p
82p| BC1a7 CA3028B FJL10L 50p | PUwy 80p

l\‘718-\ 30p
2NT 45p| BC158 1lp Ill-\4l N B 105p (FJYi01
35p| BC159 12p BFY43  62p MKT403 75p CA3029 87p|ICLO 250p SN7496 87

47p| BC160 85p | BI'YSG  20p| NKT404 55p CA3920A 1C12 250p |3N74107 52 85p | PCUNY 40p

37p[ BCL67 11p BI“‘\ZSI 20p I\Il\:Tws 75p § 185p | L8900 40p [8N74153 50p l'(:‘(,:as 40p

37p| BCIGAB 12p|BFY52 20p NKT406 62p CA3030 137p p _ 40 50p | PCUSS  B5p

47p| BCIGKC  15p |BFY53  15p| NKT451 62p CA3035 122p 8N74154 50p | PUCNY  B0p

37p Iit‘ll?gll 14p IH‘:YSNA 57p Nl\:T45‘2 82p (‘\30&': 72p |} 7 P o 0p 70p | PCCIN9  B5p

8 hCiT0 1ob|BiNIT  85h| NKTIL 300 1338 ML a7 saton 3o |bite o

P 1T P 7 p| D T A D Sbee D

32p| BCITI 16p | BFYY0 @5p  NKT717 42: Laggn 108p )1()79?; 1§gp SN74161 35p | PCFB4 80p

47p| BC172 CA3043 137p | MCT792 P 30p|PCKFS6  80p

37: BC176 CA3044 120p|MC799F 686p|3SN74164 45p | PCF300 80p

30p| BC17Y CA3045 122p|MCI303L 22p| PCFS01  §0p

27p| BU1TR CA3046  8lp p|SNT4165 45p PCFB02  B0p

57p| BCITY CA3047 187p)MC13040 225p 40p | PCKB05  80p

52p | BCIR2 CA3048 204p 225p [8NT4192 55p | PUF306  70p

40p; BCIN2L CA3049 160p [ MCL305P 175p 50p | PCKFS08  75p

40p| BC183 CA3050 185p 386p [SN74103 35p|PCLB2  85p

50p| BCIM3L CA3051 134p|>MCN38P 175p 48p|PCLS3  68p

32p | BCIR4 CA3052 185p 548p [TAA24L 45p|PCL8Y  45p

40406 57p| BUIR4L CA3053 48p|MC1435P P 40p|PCLE5  40p

40407 40p| BCING CA3054 108p 345p | TAA242 32p|PCL86  45p

aN 1631 10408 52p| B CA3055 240p | MC1552G 425p 33p| PFL200  65p
2N 1632 40404 CA3059 185p 481p [TAA243 150p 100p | PL36 55p
6 40410 7 CA3064 120p | MC1709CG TAAL63 7bp p|PL8IL 80p
1638 40412 50p| BC214L P >36 60p FCHI101 85p 94p | TAA293 97p 35p| PLA2 45p
2N1639 80p| 404674  57p[BCY 10 27p llSY"‘) 17p| OC41 22p FCH111 105p | MFC4000P TAA300 175p 35p | PLA3 45p
2N1701 35p|40466A  85p| BCY30 ¢ 3. 40p FCHI21 75p | TAA310 125p 20p | PL83 0
281711 25p| 40524 72p| BUY3) 15p FCHI131 TAA320 72p 85p|PL300  78p

TAA350 175p

30p[ 40600  57p| BCY32
TAA435 147p

27p| 40603 50p| BCY33

12p FCH141
15p FCH151

32p \u(n BCY34 15p FCH161 TAAS521 132p 40p|PY33 83p

30p BCY 38 12p FCH171 TAA522 360p 320|PYRO  40p

K66 150p BCY30 12p FCH181 TAA530 405p 60p| PY31 30p
477 40p | 4 BUY 40 30p FCH191 TAAS1] 445p 80p|PYS2  85p
NT7A 40p BCY 41 30p FCH201 TABL01 87p 60p|PYR3  38p
900 37p| / BCY42 25p FCH211 130p SX7400 20p|TAD100 150p 85p|PY$Y  40p
900 A BCY43 25p FCH221 130p|SN7401 20p |TADI10 150p 30p| PYNO0  40p
BCY54 40p FCH231 150p|SN7402  20p(SL403D 150p 40p PY30L  BOp

BCY3M 20p FCI101 180p |3N7403 ECOH8 40p|Uu5 80p

BCY54 20p FCJ111 150p|SN7404 ECF80  85p|U25 80p

BCYG0 20p FCJ121 275p [8N7405 ECF82  35p| U6 40p

BCY70 25p FCJI31 275p | 8SN7406 » 13 ECKFS8  85p|Us2 35p

BCYT1 15p FCJ141 525p(8N7408 20p UA709C 125p ECH21  57p| U191 75p

25p FCJ201 100p [8N7409 20p|UA710C 125p
25p FCJ211 275p[3N7410 20p|UA716 187p
25p FCK101 430p |SN7411  23p|UA723C 162p
40p FCL101 230p|3N7413 30p UA730C 180p
25p FCY101 102p/8N7420 20p! UAT4IC 87p

BCY72 pGETILS
BCY74  30p|GETHA
BCY7$  80p|GETIIS
BCZ10  27p|GETI20
BCZ11  40p|GETH73

ECH35 100p{ U251 40p
ECH42  75p|r282 40p
BECHH1L  30p U301 40p
: 45p 17801 £1.80
ECL3 45p | UABC30 40p

BDI12  50p tIET8A0 30p BRIDGE 50 PIV 3A  80p ECL¥2  85p|UAF42  B5p
{:3}'.'1’ 1&2’ B ;2’ RECTIFIERS 100 PIV 44 70p ltL:3 70| 1BCAL zgp
BDI53 80| ETH90 o PLASTIC 200 PIV 44 70p ECLAS yBesl 40
BDI5s 7551 C ETR06 40, ENCAPSULATED (400 PIV 44  75p AEESIREAD
BDISL  73p| GETHYT 0p 600 PIV ia  60p 62p UBFS9  35p

oS0 d[GETRSH oo 50 PIV2A  55p 75p vecHs  49p
BOYT0 1955 | MaTi00 4 100 PIV 80p| 2 75p UCCHs 40
BDY20 1 L[5 4 200 PIV 22 85p|400 PIV 64  100p UCFs0  B5p

20 105p| MAT101 75p 400 PIVYA  75p rCcH2l  60p
BDY6L 125p| MATI20 4gp & UCHY:  70p
BDY62 100p|MATI2I 50p } SILICON RECTIFIERS CoHRL 40p

BF115  25p \l.l400
BF117

GCLM2  385p
UCLY3  80p

40p MINIATURE WIRE ENDED PLASTIC
IN PL CL
80p| P346A  22p SERIES SERIES SERIES

BF152 p UF41  80p
BFI5SS  20p|MJ430 102p|8Tid0  1p 1 AMP 15 AMP 3 AMP UFRO  36p
BE158 15p [ MJ440 95p | 8T141 20p 4001 50P1V 7P 8p 19p UFR5 40p
BFI159  35p ([ MJ480  97p| TIS34 62p 4007 100P1V kel 9p 20p U FRY 40p
BF163  35p | MJ481 125p) TIN43 40p 4003 2O0PLYV 8p 10p 22p UL4L 85p
BFI67  25p \muo 100p| TIS44  12p 4004 400P1V 8p 10p 25p ULAY  40p
BE170 Y T1845  12p 4005 600PTV 10p 12p 26p UY4l  48p
i TI846  12p 4006 KOOP1Y 12p 15p 27p UYRs  40p
TIS47 - 12p 4007 100011V 15p 16p 30p v Rma/magp
H::z ign 50 4 lews 159 100+ less 20°) 25p | VR150/30 35p
TI84¢ P 43p| Add 12p in £
TISS SILICON RECTIFIERS di
Zg; o sa)(l) ig: STUD MOUNTING ELSL  35p| for pustage
85p| TIs52  1lp . BA - 10A 1754 354 RECTIFIERS
37p [ TIS33  28p LOOP1V — 45p 50p £122 IN34A  10p| BA154  12p RJTM  87p
XB112  12p 200P1V 25p 50p 55p £142 NY 79| BAX13 12p|0A5 25p
2 2 ZTX107 15 » P P £2 79| BAY3I P 13
2N3135 25p z\*sso» 37p ZTX108 123 800PLV 35p 75p 87p £2:47 10p| BAY3”  15p|0AY 10p
2N3136 25p|2N5306 40p ZTX109 15p LO00PIV 40p 85p £1-05 £2-77 AAZ13  10p|BY100  15p|0A47 10p
N 37p ZTX300 12p 50+ less 15"/., 100 + leas 209 ,\AZlg %0‘, :;\v 03 ggp 8:23 18’
37 ZTX301 15p ZENER DIODES BA10 5p) BY p|OAT D
iaan f i S sl IR AT A
2N3392 17p [2N5310 42p ZTX303 20p 3333 V | 24—100 | 39100V D B Hes o 2
'21‘{3'393 15p ..N.>15-| 27p) 4 ZTX304 25p 10p each 25p each 40p each ARG 739 BY 164 57" 0490 8
N335 200 |3Na300 333 ) enco 123 e [ L (00 (E0elFe BAIl5 7| BY210  35p|0A91 EH
2N3403 22p|2N5365 47p ZTX502 20p TRANSISTOR DISCOUNTS:- 12 + 10%; BAI4l  82p|BYZIL 30p|0AY5 7
2N3404 82p|2N5366  32p ZTX503 17p 25 + 15%; 100 + 20% any one type. Post- BAl4: 82p|BYZI2 80p|OA200 7
2N3405 45p (2N5367  57p| BCLOY  10p ZTX504 40p age on all Semi Conductors 7p extra, BAI44  12p|RYZ13  25p{0A202 10p
2N3414 220 UND457  30p RCILS  10p' HEWHY ZTX531 25p §AE FOR FULL LISTS BAI4S  20p BYZI6 40p DA2I0D  17p

€ See previous page
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33’5% OR MORE
SEND S.A.E. FOR

DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS

B.A.R.

Mini Mono} £4-97

C129: 26-70

MP60 21075

810 214656 3500 29-76

510 211-85 8P23 111 210-50

310 20:65 SL65B £13-45

K10 23447 AP76 £18-80

MP60 TI'b]  217-65 SL72B 2239

MP60 TPI): 215-86 SLi5H 226-50

6810 T.P.D.). £20-87 SL95B 232-85

510 T.P.D.1. 21875 401 22745

210 Package* 2885 ZERO 100\ £44-87

i .70 2156-55 ZERO 100%  241-87

T. 70 Pmkazez.so GOLDRING
GLE9/2 218-97

223-25
£30-25
229-97
238-50
£3-40
£3-95
22197

GARRARD PIONEER

2025 T/C* 2850 PLIZAC £36-50

$Mouo  *Stereo Cartridge

All other models jess Cartridge
Carriage 50p extra any model.

RECORD DECK
PACEAGES

Decks aupplied ready
wired {n plinth and
cover with cartrldge.

Garrard 2025 T/C 3
with Honotone \
9TAHCD 21395

Garrard 8P25 11T with 4TACHD £15-95
Garrard 8P25 I11 with Goldring GROO £18-95
Garrard AP76 with Goldring 6800 £29-98
Garrard 8P25 111/8hure M7 .. £19-95
Garrard AP76/Shure M .. .230-95
B8R MP66 Audio Technica AT.55. £21-00
Goldring GLEY/? with Goldring GROO £37-50
Goldring GL75 with Goldring (800. 242-50
Goldring GL75 with Goldring G800OE £246-65
Carriage J0p extra any model.

SINCLAIR EQUIPMENT

Project 60, Package uffers. 2 x Z30 amplifier,

stereo 60 pre-amp. PZ5 power supply,
#1675, Carr 37fp. Or with PZ# power

supply, £18-85. Carr. 37ip. 2 X Z30 ampli-
fler, atereo 60 pre-ainp, PZ8 power supply.
#20-26 Carr. 37fp. ‘Transformer for P28,
2297 extra. Add to any of the above
#4-87 for active filter unit and £13-90 for
pair of QIG speakers. Yroject 60 FM Tuner
#20-25. Carr. 374p. New Project 605 220-97.
Carr. 37p.

All Sinclair produets in stock,
#2-50. 2,000 amplifier, £2283-75. Carr. 37ip.
3000 Amplitier 231-50. Carr. 37{p. Neoteric
amplifier £43-95. Carr. 374p.

DH-08S DE LUXE
STEREO
HEADPHONES
Features unique mech-
anical 2-way units and
fitted adjustable level
controls. 8 ohm im-
pedance. 20-20,000c¢ps.
Complete with spring
lead & stereo jack plug.
27-873. P. & P.125p.

LATEST CATALOGUE

i
Our ncw 6th cdition gives fuli details of a
comprebensive range of HI-FIEQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.

272 pages, fully illustrated and detailing
thousands of iteme at bargain prices.

Practical Electronics

Latest exciting release. Beautifully styled
wlth walnut case. 6 4+ 6 watts r.m.s.
Switched inputs for Mag, Xtal, aux, tape.
Incorporates volume, bass, treble, sliding
balance, scratch filter and loudness controls.
Rec. List £32-50. Onr price £18-50. Carr. 37p.

TELETON  F.2000
TUNER AMPLIFIER

AM/FM  STEREO

Probably the most popular budget Tuner/
Amp. and now offered at a ridiculous low

price. 5 watts r.m.s. per channel. Tape/

Cer phono inputs, AFC/Bnil MPX.

List £51. OUR PRICF £28-75. Carr. 50p.
SUGGESTED S5YSTEM

F.2000, Garrard 2025T/C Changer fitted

stereo cartridge, with plinth and cover

and pair of G.W.8. 3 way Speakers. Total

Rec. Price £97-731.
Carr, £1.

% TRANSISTORISED FM TUNER »

6 TRANSBISTOR
HIGH QUALITY
TUNER,

OUR PRICE 25465,

stagen.
Double tuned  dix-
criminator. Ample
output to feed most
amplifiers. Operates
on 9V battery. Coverage 88-108 MHz. Ready
bnilt ready for use. Fantastic value for
maney. £68-37). P. & P. I2ip.

Stereo multiplex adaptors £4-871.

HA-10 STEREO
HEADPHONE
AMPLIFIER

All sjlicon 10 tran-
sistor amplifier oper-
ates from magnet
ceramic or tuner
puts wilh twin stereo
headphoneoutputsami
separate volume controls for cach channel.
Operates from 9V battery. inputs 5MU/
160MU. Qutpnt 530mW. 25:97. . & P. 1ap.

NS5-1,600W STEREO AMPLIFIER
= Exceptional budget

price amplitier. Al
- transistor.
1 walnut
— case. Switched in-
put selector, separate balanc volune,
treble, bass control<.  Output 2 x HW
R.M.8. Inputs Mag, Tlpl’, Xtal, Tuner,
Tape Out. 214-75. Carr. 37p.
EA.41
REVERBERATION
AMPLIFIER
Self-contained, tran-
sistorised, battery
operated. Simply
piug in wicrophone,

guitar, etc., and out-

put into your amplifier.  Volume control,
depth of reverberation control.  Beautifnl
walnut cabinet. 7lin x din x 4lin. £5-87.

P & P.1op.

BH.00) HEADSET
AND BOOM

MICROPHONE
Moving coil. ldeal for
language teaching,

communications.
Headphone  imn. 16
abims, Microphone
imp. 200 vhms, 24-62.
P. & P. 13p,

Model S-100TR MULTIMETER/
TRANSISTOR TESTER
100,000 o.p.v. MIRROR SCALE/
OVERLOAD PROTECTION

0/-12{-6/3/ 12 {30120/ 600
VDC. 0/6/30/120/6000 VAC.
l)/l"lGOOu Af12/ 300MA [ 12
DC 0/]0K/l MEG/

20 to 450 db.
FD. Transistor
measures  Alpha,
Jeo.  Complete

tester
Beta aml
with batteries, instructions

and teads. £13-50. I'. & P

25p.

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Input 88-123 VAC. Output
120 VAC or 176-250V input
output 246 VAC. 200 VA
rating. £11-87. Carr. 50p.

BELCO AF-5A
SOLID STATE SINE SQUARE
WAVE C.R. OSCILLATOR

Sine
18-200,000H 2
Square
18-50,000Hz.
Output max
4+10dB (10kQ)).
Operation
internal
hatteries.
Attractive two-tone case 7]in » 5in -
Price £17:-50. Carr. 17}p.

2in.

TE-16A  Traunsistorised
Signal Generator. 5 rangcs
B 400 kHz-30 mHz, An
|@| inexpensive instrumment
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
5% /3% ~31i. Complete

RP214 REGULATED POWER SUPPLY
Bolid state. Variable vutput 0-24V DC up to
1 amp. Dual scale meter to monitor volt-

A S S age and current
Input 220{240V AC.
Hize 185 x 83 X
103mm, £8-97.
P. & P. 25p.

P§.1000B REGULATED
POWER SUPPLY
Solid state. Output 6, %
or 12 volt DC up to 3
ampns, Meter to monitor
current. lnput 220/240V
AC. Size 4in x 3]i
-211.97.P. & P

UR-IA SOLID BTATE

COMMUNICATION RECEIVER

4 Bands covering 335KHz-30MHz. FET, ®

Meter, Variable BFO for 8SB. Built in

Speaker, Bamlnpreml. Senumvlty Control.
240V a.c. or dee. W23in x 43in x

. Brand new with mstructluns £25.
Carr. 37¢p.
JRO—
. LAFAYETTE
] HA-600
RECEIVER

General coverage 150-400KHz, 550KHz-
30MHz. FET front end, 2 mech. filters,
product detector, variable B.I°.0., nolse
Jlitniter, % Meter, Bandspread. RF Gain.

15in 93in  ¥iin. 18lb. 220/240V a.c.
or 12V d.e.  Brand new with instructions
245. (arr. 30p.

CRYSTAL CALIBRATORS No. 10

Small portable erystal
controlled wavemeter.
Size 77 :7}"7 4". Fre-
quency range 500 Kc/a.
10 Mc/s (up to 30 Mc/s
on barmonics). Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA 1nd 12 V.D.C. 0.3A. Excellent con-
dition. 23-47%. Carr.37}p.

with instructions and
leads. 27-87{. P. & P.
20p.

TE111

DECADE

RESISTANCE

ATTENUATOR

Variable range

90-111dB.  Con-

nections. Un-

balanced T and Bridge T. 1 1

6000 range (0 14B 10) 4+ (1dB 10)

4+ 10 4+ 20 4+ 30 4+ H0dB. Frequency :

d.c. to 200kHz (—3dB). Acevracy :

0-05dB.  +indication dR < 6:01. Maxi-

muin juput less than 4W (50V). Built in
6000 load resistance with interoal/externul
switch. Brand new £27-50.

TE-15 TRANSISTORISED
GRID-DIP METERS

iy ranges 440K s-2R0Mc/x,
Opcrates on 9V battery.  Full
instructions 212-50. P. & I, 17p.

HELICAL POTENTIOMETERS

ITT MCPMI3 10 turn 2)W.  Available
5000hm, 1K, 3K ohm. £1-25 each. P. & P,
ip.

SDH-8V HI-FI PHONES
Input 8-160Q. Frequency
20-18,000Hz  stereo  or
nono  switch,  separate
volume controls each ear-
piece, padded headband.
£3.897. P. & P.20p

High quality ceramic construction.
enamel. Heavy duty brush wiper.

25 WATT.
50 WATT.
100 WATT.

B.C. 221 FREQUENCY METERS
latest release [25kHz to 20MI{z. Excellent
condition. Lully tested and checked aond
con:plete with calibrator charts.

227-50 cach. Carr.50p.

SOLID STATE VARIABLE A.C,
VOLTAGE REGULATORS

Compact and panel mount-
ing. Idea! for control of
lamps,  drills, eleetrical
appliances,  ete. Toput
230/240V a.c. Output con-
tinuously variable from
20V to 230V.

Model MR2305 5A 68 - 46
X 43mm, £8-37i. Model
MR2310 10A 90 x 68 x
Postage 124p.

60mim, £11-97§.
AUTO TRANSFORMERS

0/115/230v. Step up or step down. Fully
shrouded.
150W. 22874, P.& P.174p.
300W. £3-25. P.& P, 22¢p.
500W. £4-97)
1,000W. 27-26. P. & P. 37¢p.
1,500W. £8-974. P & P. 4"]p
5,000W. £36:00. P. & . £

Windings embedded in vitreous
Continucus rating.
ex-stock Single hole fixing, tin. dia. shafts, Bulk quantities available.
10/25/50/100/250/500/1,000/1,500/2,500 or 5.000 ochms, 72ip
10/25/50/100/250/500/1,000/2,500 or
1/5/10/25/50/100/250/500/1,000 or -

Wide range

,000 ohms, 21-05,
,500 ohins, £1-374.

P.% P
[ L N 7}p

Excellent quality

$.260 General Purpese
B.nch Mounting
5 17 00

111-75

February 1972

“YAMABISHI" VARIABLE YVOLTAGE TRANSFORMERS
Low price .

Immediate delivery
$-2608 Panel Mcuntm“l,

ALL MODELS
INPUT 230 VOLTS. 50/60 CYCLES.
OUTPUT VARIABLE 0-280 VOLTS
Special discounts for quantity

All Mail Orders to~
11-12, Paddington Green,

London, W.2
Tel: 01-262 6562
(Trade supplied)
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o WAYS

of obtaining components

HOME RADIO (Components) Ltd.
Dept. PE, 234-240 London Road,
Mitcham GRA 3HD. 01-648 8422

quickly & easily

CALL AT No.240
London Rd.,Mitcham

If you live within easy reach of Mitcham or are in the area
at any time do call on us. We are almost opposite Mitcham
Baths. We open 9 a.m. every weekday. On Wednesdays we
close 1 p.m. and all other days, including Saturdays,
5.30 p.m. On Saturdays we have extra staff to deal with
queries. We carry a vast stock of components, and 999
times out of a 1,000 we can immediately lay our hands on
the particular item required.

JOIN OUR GREDIT
ACCOUNT SERVICE

We began our Credit Account Service about 18 months
ago and it has proved extremely popular. Little wonder!
Our customers find it a very simple and convenient way of
purchasing all their radio and electronic needs. We supply
pre-paid envelopes and order forms and no matter how
many orders you send us you make only one payment per
month. There are several other advantages with our Credit
Account Service. Please write or phone for details.

The price of 70p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.
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and
ORDER BY MAIL

OR TELEPHONE

Although we are kept busy selling “over the counter'’ we
supply even more by Mail Order. You can telephone any
time of day or night, Sundays included. If you ring out of
office hours a recording machine takes your message for
us to deal with as soon as we open shop again. Our num-
beris 01-648 8422. If you wish to order by post our address
is in the panel at the top of the page. We deal with all

orders promptly.

WHICHEVER WAY YOU
CHOOSE you need the
Home Radio Catalogue

In its 315 pages are listed
over 8,000 components, over
1,500 of them illustrated. Each
copy contains 10 vouchers,
each worth 5p when used as
instructed. Free Supplements
are supplied regularly to keep
you up-to-date. The Cata-
logue costs 50p over the
counter, or 70p including
postage and packing.

Post this Coupon with
Cheque or P.O. for 70p

F--_—__---—----_

i HOME RADIO (Components) LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD

' Please write your Name and Address in block capitals 1.
UNname . |
]
§ Address . . .. oo = (]
. i
]
|
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UPDATING THE MOTORWAYS

URELY it ought by now to be accepted that motor-

ways are special areas, throughout which surveil-
lance and control must be continuously exercised, just
as in the air lanes above our busy airports and on
the railways.

There is a limit to how much of this motorway
supervision can be performed by police patrols. In any
case in terms of widespread coverage and reliability the
human can rarely equal electronic systems. This we
know from experience in other areas. Modern tools and
techniques appropriate to the high density, fast moving
traffic are available. Why don’t we use them!

An imaginative programme for bringing our motor-
ways into the electronic era ought to be launched with-
out delay. We suggest a comprehensive scientifically
planned system could be evolved on the following lines.

Firstly, weather radars should be installed to monitor
atmospheric conditions along the whole length of the
motorways. These radars would detect any natural pre-
cipitation such as rain, snow, hail or fog; also, any
large dense patches of man-made smoke or industrial
haze. Significant warning lights would be activated,
some distance on either side of the affected region, by
the radar equipment.

In these days of sophisticated radio systems, it is not
good enough to rely entirely upon roadside signs er
lights as a medium for informing or instructing motor-
ists. The next stage therefore should be the setting-up
of a motorway radio broadcast service, receivable
throughout the length of the motorway by any vehicle
equipped with a special receiver. Inductive loop systems
seem to offer some practical advantages here, and would
simplify the necessary regionalising of the system.

Thirdly, every motorist should eventually be equipped
_with an electronic aid to provide warning of the pre-
sence of other vehicles or obstacles either in front or
to the rear, when \visibility is severely reduced.
Happily it seems this particular need could well be
satisfied in a year or so. Recent developments in micro-
wave semiconductors make one confident that a simple
c.w. Doppler type radar suitable for this application
will emerge shortly.

All these things are technically possible—tomorrow if
not today. But there is no guarantee that they, or any
other commendable systems, will materialise. Govern-
ment research establishments have been investigating
safety problems for years, so we are told. Why no
results? Officialdom must be pressurised by public
opinion into some swift and decisive action. And what
of the cost? Does any- air traveller argue about the
contribution he is compelled to make towards the main-
tenance of complex and expensive electronic installa-
tions that ensure his safety in flight? F.E.B.
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WHY WORRY ABOUT
COLD, DAMP MORNINGS?

BOOST YOUR CAR IGNITION
VOLTAGE WITH THIS ADD-ON

IGNITION BOOSTER
AND ENSURE YOUR CAR GETS . ..

THE question of battery replacement usually comes
to a head on a freezing, damp, winter’s morning
when the car fails to start often due to an effect
known as *“‘coil robbing™ when the starter motor and
internal impedance of the battery combine to drasti-
cally lower the ignition coil’s voltage.

Many motorists are reluctant to discard a battery
since, apart from cold weather starting, the battery
in question is usually suitable for many months less
arduous service. The author has tried many schemes
to avoid premature battery replacement, including
separate batteries for ignition, but the booster to be
described is equally effective and certainly a lot more
convenient.

ENERGY REQUIREMENTS

The heavy current drawn by the starter motor
under normal conditions causes the battery terminal
voltage to fall to about 8V with a 2V system.
While this voltage is adequate for starting with a
normal running mixture any reduction below this
figure with a low air/petrol ratio will require more
ignition energy as can be seen from Fig._ 1.

A number of factors combine against easy starting
in cold and damp conditions the principle ones
being:

I. Low temperatures increase the internal resis-
tance of the battery and reduce its charge capacity.

2. Low temperatures increase the oil viscosity and
increase the engine resistance torque as shown in
Fig. 2.

3. Poor fuel dispersion producing an over rich
mixture.

4. Damp causing tracking and other high teasion

losses.
The combined results are that, with a poor battery
starter cranking speed is very low, and the ignition
high tension developed is usually too low to fre a
rich mixture.

The cure is either a powerful new battery or a
means of increasing the availuble ignition supply
voltage. ln. this asticle, the technique consists of
using an inverter circuit, the output being connected
in series with the ignition coil and contact breaker
circuit.
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The additional load presented by the device is of
the order of SA at 6V when running which is
negligible in comparison with starter motor demands.
In practice the inverter wunit is permanently
connected.

The net loss when not active is 0-9V on a supply
that rises above 136V hence it may be fitted and
forgotten.

TW& /ERSIONS
§T joforms of coil booster units ure described. the

difference being that one is intended for ‘“starting
only®use (Unit A) and is intermittently rated: the
“ge;}ax# purpose’” booster (Unit B) is similar in con-
struetion but with the addition of another two com-
[ This unit has the advantage that it can
ignitién boost when starting and when
ming, but it must be pointed out that this latter
fsion depends on how well the engine is tuned
maintained.
ke units can be wired to both negative and
ositive earth electrical systems. This is achieved by
total isolation of the circuit components from case,
or chassis, so that simple lead interchange is possible.

ACTION

booster circuits for both versions are given
3a and b. In Unit B, transistors TR2 and
ig. 3a) with the ferrite core transformer TI
ke up a push-pull inverter, the alternating output
vhich is rectified by the diodes DI, D2 to charge
energy storage capacitor Cl.

- The driver transistors are OC28 germanium types,
.chosen for high efficiency at low collector voltages,
ith their bases protected from excessive reverse bias
v TR1 and TR3 wired as diodes. The bias control
stor R determines the starting performance on a
avy:load.

When the inverter is oscillating the capacitor Cl
charged under no load conditions and supplies
gy to the ignition coil when the contact breaker
makes until the load is removed (contacts open) or
gatil .C! has discharged to the point when TRS,
Uhich is connected as a diode, is turned on.

This transistor, in its diode role is normally re-
verse biased relative to the capacitor. If it is made
to conduct the inverter stalls as both diodes DI and
D2 are turned on continuously so short circuiting
‘the foutput. This occurs when the voltuge across
TRS5 equals the turn-on voitage of the silicon diodes.
From Fig. 4 it can be seen that this occurs beyond

E 0005
Ii‘_g‘-~<>-004
30003
£-0.002
& ooo
780 10l 2131415 %
AIR/PETROL RATIO
Fig. 1. Graph showing
ignition  energy require-

ments for different mixture
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Fig. 2. Graph showing how
low temperatures increase
the cranking torque require-
ratios ment
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Fig. 3a. Circuit diagram of Unit B (general purpose)
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Fig. 3b. Circuit diagram of Unit A

the average non-running ignition current of 3-5A to
ensure easy starts under heavy load.

Under high speed running conditions capacitor
C1 prevents stalling so that a continuous output is
provided for the coil.

The start only version of Fig. 3b is similar in
operation, however in this the capacitor is omitted.

'
! SL10O! diode !

08 :
P06 stall point
2 0C35 connected
= 0.4 os diode
02
o 0 1o 20 30 1 2 3 4 5 6 1 8
TEMP °C AMPS

Fig. 4. Graph showing how
the OC35 connected as a
diode governs the stall
point of the inverter
oscillator of Unit B
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Unit B assembled and wired

HIGH SPEED ADJUSTMENT

The current rating of car ignition make and break
contacts is of the order of 4A and this is regarded
as a practical limit for the output circuit; the diffi-
culty is to achieve this with an 8V supply avoiding
the danger of excessive currents and transistor
destruction at supply voltage above 12V.

If the high speed unit is used, the power input is
restricted by increasing R2 and R3 (Fig. 3a) to
reduce the stalled loss at slow speeds and adjusting
RI1. For these resistance valves, 20 ohms and
820 ohms respectively are suggested.

NEGATIVE EARTH

The in-circuit negative earth connections for
Unit A are given in Fig. 5a. The input circuit has

_________ - ——————
55_ :4 f IGNITI n-l
To Distributor : : 5 1
0 [11') ]
IGNITION : : |
BOOSTER | ]
. | : 4
1 (unit &) 2 !
. START J
___________ 4 ————
r Tonitionf Start
1 switch
i
I 1—_
i
1
]
L——4
Ignition m |
coil 97
H id R
olenoj T
2v_1
Contoct
breaker
Starter
11 motor

Components...

UNIT B (General purpose)

Resistors
R1 680-1,000 Q2 2-5W (see text)
R2, R3 4:7Q1W (2 off)
R4 390Q 1W
Capacitor
C1 8,000uF elect. 25V
Transistors
TR1, TR3 2N3704 (2 off)
TR2, TR4 OC35 (2 off)
Diodes
D1, D2 SL1001 or SL1003 (2 off)
Transformer
T1 Mullard pot core type LA1201
with DT2206 former (see text)
Switches
S1 2A on/off toggle (Negative earth
only)
S2 2A press switch (Negative earth
only)
83 2A single pole change-over
(Positive earth only)
Miscellaneous
Insulated terminal strip, diecast box
74in x 44in x 3in, mica washers p.v.c.
tape

lead 1 (Fig. 3b) connected to chassis negative and
lead 2 to the starter motor relay connector.

The output leads 3 and 4 are so arranged to pro-
vide a boost voltage which is, in effect, in series with
the battery when the start switch is made.

Unit B has lead | connected to chassis negative
and lead 2 brought out to the ignition switch lead
via S| and R4 (Fig. 5b).

Once again the output leads are in series with the
ignition coil. With S2 and S1 closed, full output is
developed when starting (8V input). With S2 re-
leased, R4 will now limit the output since the input
is now 14V. This is the condition for ignition boost
when running and S| can be used for switching it
in and out.

To Distributor

I:'sz o b

Ignition/Start
switch

EE

(Unit B) :
—— m(i
Contact 1

Starter
motor

IGNITION
BOOSTER

S |
i

.
[

Fig. 5a. Showing the ignition circuit connections for Unit A. Fig. 5b.
In-circuit connections for Unit B. These are for negative earth

systems only
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POSITIVE EARTH

Car wiring connections for Unit A to positive
carth electrical systems are given in Fig. 6a. For the
input circuit lead 1 (Fig. 3a) is connected to the
starter motor solenoid terminal and lead 2 to chassis
positive.

The output circuit is connected in series with the
ignition coil to boost the voltage when the start
switch is closed.

For Unit B, input lead 1 is connected to the
solenoid terminal via S3 for starting (Fig. 6b).
Ignition boost ut high speed is achieved by switching
over S3. The resistor R4 llmlts the output since the
input is now 14V.

SPARK ENERGY

The spark energy required for a normal ignition
is taken as approximately 0-005 joules and up to ten
times this figure may be available in modern cngines,
however, the spark voltage is often the determining
factor in starting. For example a particularly rich
mixture may be ignited at 7kV by one third of the
spark energy available at SkV.

The performance of a standard coil ignition is
shown in Fig. 7. Here the marked fall at higher
energy speeds being partly due to the decreasing
time available for the coil current to develop. This
can be explained by considering that the average 12V
ignition coil has an inductance of 10mH and a
resistance of about 3-5 ohms. The non-running cur-
rent is therefore 3-SA. This current increases
initially with speed and dynamo output but later
falls.

The coil inductive time constant (L/R) can be
calculated as 2-8ms and is the time necessary to
develop 60 per cent of the possible inductive energy.

A four cylinder engine running at 5,000 r.p.m.
requires 166 sparks per second which means a spark
cycle of 1/166s. With a contact breuker having a
make and break period of 4 and } respectively, the

time available for current development is % X 1/166s
which is 4ms.
-} r IGNITION 1
3 I
6_4)—0 [}
1 ) ]
IGNITION ! !
BOOSTER | ! !
1 :
i [}
(univ 2 1 T START 1
__________ - Lo
Ignition / Start
switch
Suimmgl“ -
et
(P
N
Starter
motor

-
o

o
o

colL outeuT (kv)
3 3

1000 2000 3000 4000
r.p.m.

Fig. 7. Graph showing how coil output falls at high revs

Incorrectly set or worn points will reduce this
figure to around 3ms which approaches the time
constant of the coil so that only 60 per cent of the
energy is available.

The mechanics of the breaker system are such that
often the cam follower is thrown clear of each lift
and the current development is further reduced.

INCREASING VOLTAGE

There are two components of the high tension
spark, the inductive oscillation and the charge energy
stored by the capacity of the plug leads etc. For
good firing at high speeds it is desirable that the
relationship between these is mainfained. Unfortu-
nately, in practice it is not, and often undetectable
misfiring occurs.

Inaccuracy in combustion timing also leads to
power losses at speeds below the maximum
considered.

By using the inverter circuit it is possible to raise
the effective ignition supply voltage progressively
from, say, 2,000r.p.m. upwards; the factor by which
the voltage is increased being the equivalent to the
loss factors introduced as described.

In the design, consideration must be given to the
efficiency of the ignition coil (say 60 per cent), the
efficiency of the inverter (say 60 per cent). Overall
an inverter capable of a 2W output is adequate and
the design provides for a compromise between this
and a 25W (short term rating) car starting require-
ment.

To Distributor r IGNITION
- R i
ve v 1
r= 1 3900 ] '
gl e o
| ] !
1 i Start i STA i
1 H I
I 1 Ignition / Start
| A S | switc
Ignition A4y
coil , __ 4
- - 1
| :
i temmion
[} BOOSTER | q
: R | Sulcnnldw
H (Uml B) : -1
1 0 12v
]
Starter
motor |

Fig. 6a. Showing the ignition circuit connections for Unit A Fig. 6b.
In-circuit connections for Unit B. These are for positive earth

systems only
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of winding

Fig. 8. Winding details for inverter trans-
former

COIL WINDING

The coil winding details for the inverter trans-
formers of Figs. 3a and b are identical and are given
in Fig. 8. The pot core assembly is a 45Smm Mullard
Vinkor type LA1201 with a DT2206 coil former.

First two separate layers of 25 turns of 20s.w.g.
enamelled wire are evenly wound on the former.
Take care not to cross adjacent turns or scratch the
insulation during this process. The layer should be
thinly insulated with p.v.c. tape.

With the output windings completed they should
be covered with about four layers of insulating tape.

Next wind on two separate layers of 16 turns ecach
of 20s.w.g. enamelled wire once again using tape for
insulation. Finally the two feedback windings of
five turns each of 28s.w.g. enamelled wire are added
and insulated.

All wire ends should be colour coded with sleeves
so as to facilitate later connections.

An adjuster for the core is not necessary this being
replaced by a I4in, 2B.A. bolt for fixing to the unit
housing when this is completed.

COMPONENTS

The inverter transistors for both versions of the
booster were specially chosen because of their
voltage ratings. Diodes DI and D2 are silicon
SL100! types and have a current rating of 10A.

Silicon type 2N3704 transistors are used in Fig. 3a
as diodes primarily for cheapness. In Fig. 3b SI104F
diodes are used in this position although 2N3704
transistors can be substituted.

The value of the capacitor used is made as large
as possible consistent with two requirements which
are:

I. The inherent resistance of the capacitor and
ignition coil circuit should be approximately that of

critical damping which is R =~ ZN/% where

R=3-5 ohms and L=10mH. which are the resistance
and inductance of the coil unit. Rearranging this for
the valug of capacitors this works out to approxi-
mately 3.000 microfarads.

2. The time constant of the capacitor used and
the effective resistance of the charging circuit should
be less than five times the mid-range discharge time.
At 3,000rp.m. this is approximately 4ms.and a 3 ohm
output is feasible so that once again a capacitor
value can be calculated. Here, CR = 5 X 4ms hence
C == 7,000 microfarads. Since capacitors in ihis
range at 20-25V working are expensive it is recom-
mended that high speed tests are carried out using
any temporary combination of capacitors above
3,000 microfarads before a purchase is made.

. -
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Fig. 9. lnt.erwiring and component layout of Unit B. All components
are electrically insulated from chassis
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Components...

UNIT (A Start only)

Resistors
R1  470-680 ) 2:5W (see text)
R2 2:7Q 5W (see text)

Transistors
TR1, TR2 0C23 or OC29 (2 off)

Diodes
D1, D2 SL1001 or SL1003 (2 off)
D3, D4 SJ104F (2 off)

Transformer
T1 Muliard pot core type LA1201
with DT2206 former (see text)

Miscellaneous
Insulated terminal strip, 18 s.w.g.
aluminium plate 4in x 4iin,
heatsinks (see text), micawashers

Fig. 10. Wiring and component layout for Unit A. All components
are electrically insulated from chassis

ASSEMBLY OF UNITS

Assembly and wiring details for both versions ot
the booster are given in Figs. 9.and 10. Components
for the general purpose unit are shown contained in
a 74in X 44in X 3in diecast box. This is necessary
for the unit is mounted in the vicinity of the ignition
coil, since it will exclude oil and moisture. An
alternative open assembled version of the “start-
only” unit can be mounted on a plate behind the
dashboard.

For starting purposes only small heatsinks are
necessary but for Unit B six square inch heatsinks
should be used if possible.

On the output side of both units the diodes DI,
D2 and the transistor TRS of Fig. 3a, should be
insulated for 1kV to earth and this may easily be
done with p.t.f.e. insulators or nylon nuts and screws
with plastic spacers. The large capacitor CI should
have one or two layers of insulating tape under
the mounting clamp.

With the chosen unit assembled and the wiring
checked, connect the input leads | and 2 (Figs. 3a or
b) to the 6V taps of a car battery taking note of
polarity. An audible note will indicate that the
device is functioning and the unloaded input current
may be monitored using a |0A meter

Connect a headlamp bulb as load across 3 and 4
and note the change in note and increased input
current. If possible measure the input and output
voltages on load. If the results are not satisfactory
check for wrong phasing in the transformer con-
nections.

Practical Electronics  February 1972

The charged capacitor Cl should only be dis-
charged through a resistance greater than 3 ohms,
a lamp is suitable, otherwise damage may result.

The following test results using a variable input
supply were obtained using the circuit of Fig. 3a
with a resistive load connected at the output and the
bias resistor R1I varied as shown.

Table 1:

Input Output Load Efficiency R1
Volts Amps Volts Amps Ohms Per cent Ohms
8:25 0:5 15 — o/c — -350
6:25 35 75 21 36 il 350
77 1 — —_ s/c — 350

57 4 55 2.6 o/c — 90
6 35 75 2.5 3 89 90
65 2.5 —_ — s/c — 90
51 4.6 55 2:9 19 68 44

If the general purpose unit is constructed the best
test for improved performance is to switch the unit
in and out under motorway conditions at say,
60 m.p.h., and observe if a slight impulse is felt,
similar to automatic overdrive. If no impulse is felt,
little improvement is availakle and this is probably
due to poor car maintenance. *
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IBRE optics is the science of transmitting light
F along flexible translucent fibre cables. The
fibres are usually transparent glass or plastics in
very thin circular section, and sheathed by a second
similar material having a different refractive index.
Provided the refractive indices are carefully selected,
almost total internal reflection takes place at ihe
boundary between the two surfaces. Consequently
the light is constrained to travel along the fibre
because of successive reflections along the sheath.
This mode of transmission is illustrated in Fig. 1.

LIGHT GUIDE

The simplest form of construction is a single
strand cable known as the light guide, but often a
multistrand assembly is used, as shown in Fig. 2.
Here the individual cores are drawn down to a
small diameter to allow cable flexibility. This ran-
dom arrangement of fibres into a cable is known
ds a light guide, since it can only transmit light in
an incoherent mode, not as optical images.

FIBRE
ORINIES

by M.K.Titman B.Sc.(Eng), C.Eng.

For the transmission of visual images the fibres
are laid out in parallel arrays as illustrated in Fig. 3.
Here the spacing of each fibre remains consistent and
thus enables the image to be transmitted. These image
bundles, as they are known, are produced in short
lengths only and are expensive when compared with
the cost of longer light guides.

Although many suitable applications spring to
mind, fibre optic cables have still to be accepted by
most potential users as a versatile means of com-
munication. This is due mainly to problems of
impurities in the fibre manufacture, which can give
rise to severe attenuation. One other factor is the
usual time lag between development and production,
but there are some promising trials being carried
out to overcome these barriers.

Potentially, the application of fibre optic tech-
niques to certain industrial processes, where
hazardous conditions prevail, promises to open up
a completely new science related to both electronics
and optical physics, and applicable to all branches of
engineering.

Acceptance Sheath

Surface
Reflection

Fig. 1. Fibre optic light
transmission

Fig. 2. Fibre strands forming
a light guide

Fig. 3. Image bundile
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. Easily accessible
Light guides =~

Fig. 4. Multipoint illumination with light guides

Punched
tape

Light
sources

indicator

Detectors

Fig. 5. Multi-position read and detect assembly

SAFE LIGHT SOURCE

Fibre optics provides a safe medium for the irans-
fer of light to dangerously inaccesible positions, such
as near rotating mechanisms, cutting edges, or cven
inflammable substances. It is particularly advan-
tageous for locations such as petrol and oil tanks.

Since no electrical power is transmitted along the
guide, the fibre optic system cannot induce explo-
sions. One example of such an application would
be the inspection of the carburettor, or petrol pump
in a vehicle, perhaps utilising light guided from the

headlamps, or monitoring the petrol level in a tank.

The inherent reliability of light guides offers dis-
tinct advantages where light has to be provided in
complex equipment or machinery. In such cases a
single light source can be used with light guides
transmitting light to the required areas. Such a use
is illustrated in Fig. 4 where a number of separate
instruments are illuminated from the single lamp.

This system will allow easy access to facilitate
bulb changing and is suitable for meter illumination
on vehicle and other instrument panels.

A similar application is their use as point sources
in light arrays such as punched card or tape readers.
Here the advantage is a single lamp source which
can be readily monitored, couplgd with the compres-
sion of point light sources in a small area, Fig. 5.

LIGHT DETECTION

Light guides are very suitable for light detection
and can be used to convey light from detector heads
such as that illustrated in Fig. 4. The light can be
taken to a location for visual observation or to
semiconductor detectors such as are used in paper
tape readers. One such likely application in vehicles
is a visual check on the instrument panel of the
state of all the vehicle lights.

A related application is their use as both source
and detector in hazardous regions for edge or posi-
tion detection. This application is illustrated in
Fig. 6, and since the light transmitted is directly
proportional to that viewed a proportional detection
system is possible. Both the direct and reflective ecdge
detection systems are shown.

FLAME DETECTION

Light guides are suitable for use as flame detectors
since they are reliable, robust and non-inflammable.

In many applications a special form of guide
known as the Y guide is used. Here the guide is
divided to give two light inputs for a single output
as shown in Fig. 7. They can of course be used in
reverse to give dual point illumination from a single
source.

Reflective

Direct
viewing

Fig. 6. Remote position detection

'Y’ Guide

== )

Detector

Fig. 7. Flame detec-
tion using a Y guide
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Focussing

cycpiccc
Image bundle

MM

Fig. 8. Using a Y guide to view and
illuminate hidden parts

IMAGE TRANSMISSION

Image transmission can only be accomplished by
using the special image bundles. Since these are
flexible they find use in specialist applications where
the increased cost and relatively poor resolution are
outweighed. Typical uses are for observation of
wear and movement in muachinery and equipment,
or living unatomical structures.

Fairly often a Y guide is formed with a light
guide to illuminate the object, as shown in Fig. 8.

PRESENT LIMITATIONS

At present, light guides have many technical limi-
tations which prevent their widespread adoption as
light transmitters. Perhaps the most serious is the
rapid attenuation of light strength to about 30 per
cent in a distunce of six to ten feet. This is accept-
able for many applications but precludes their use
at present for long distance communications.

Similarly image bundles are limited to a maximum
length of six feet by the manufacturing process,
which ensures correct alignment.

A second, though less serious limitation, is the
spectral response which is not uniform over the
visible spectrum and falls off significantly at either
side: this is particularly marked in the ultra-violet
region.

PRACTICAL CONSIDERATIONS

A number of practical considerations should be
observed when using fibre optics. Since they are
manufactured from plastic or glass fibre, certain
cleaning solvents could damage the fibre. Apart
from these solvents the fibres are impervious to
most everyday liquids and are not damaged by
contact with water, oil or similar solutions. This is
a decided advantage in applications where they are
exposed to such conditions that would otherwise
harm electrical installations.

On installation the fibres can be attached by nor-
mal cable clamps and should be well supported.
Grommets should be used to protect the cable from
sharp edges. Severe bends should be avoided where
possible; a good rule is to make the radius of such

H8

bends at least more than three times the cable
diameter.

To achieve maximum light transfer the cable ends
should be highly polished and directly sighted onto
the light source. The fibre generally has an
acceptance angle of at least 30 degrees but a direct
line of light entry is preferable.

While these limitations are serious for some appli-
cations, often they do not detract from the very
many advantages. Therefore we can expect to see
continued effort devoted to the improvement of
both light guides and image bundles. These advances
will undoubtedly result in price reductions as well as
significant technical advances.

Having discussed the widespread uses to which
light guides can be put, let us consider a practical
installation. Since the penalty for light failure in
motor vehicles is at least a fine, this would seem a
useful area in which to use fibre optic techniques.

Naturally many will argue that current or voltage
detectors are sufficient. However, since they monitor
inputs rather than outputs they are not as reliable
an indicator as the light guide, which looks directly
at the light output.

PLANNING

In applying fibre optic transmission to monitoring
car lamps, one should plan where the display is to
be located. Ideally all four side lights should be
displayed on the dashboard, but this involves ihe
expense of long runs of light guide. An alternative
is to mount the front light indicator on the dash-
board and display the rear lights on a second
indicator raised up on the rear window shelf. The
rear display should be through a coloured lens,
otherwise they will look like the lights of a following
car in the mirror.

The light guide runs can now be planned. Avoid
sharp bends; the curvature for all bends should be
greater than two inches radius to avoid damage.
Allow for grommets at all bulkheads and cable
supports with clamps along the underside of the car.
Self-tapping screws are adequate for most positions.

With the plan established the precise length of
light guide can be measured using stiff wire or cable
temporarily. Allow two or three inches at each end

Arrangement of 3 light guides. The Crofon 64 filament
guide in plastics and two “mares’ tails in glass. Notice
the polished ends

The short piece of Perspex rod shown is not a suitable
material for optical transmission
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Acceptance angle

Fig. 9. Bracket for mounting light guide near car
lamp

Section through
front bumper

Copper tube
sheath

To underside
of car

bre optic
light guide

Fibre glass
e~ moulding

~ Fi

Fig. 10. Direct view mounting of light guide
behind front bumper

for end finishing, and ensure that bends and position-
ing is correct. You cannot easily add extra guide if
an error occurs.

REAR LAMP FITTINGS

As with most car components the lamp mountings
vary considerably. Most rear lamp housings uare
located in the boot, with either a simply mounted
bulb behind the lens, or a moulded housing clamped
to the bodywork.

For the mounted bulb common to older cars, a
simple bracket can be made which supports the light
guide and directs it at the bulb filament as shown
in Fig. 9. The bracket is mounted from the bulb
fixing frame and provides protection and alignment
for the light guide. The slot cut across the bend
allows an adequate radius of curvature and support
for the guide.

Where the rear lamp assembly is a moulded fitting,
a similar bracket can be made and a hole drilled in
line with the filament to allow a clear view.

Thin plastics light guide used to transmit light from a
remote area to a photo sensitive circuit
Practical Electronics  February 1972

In both cases it may be possible to align both
rear and brake bulbs in which case correct opera-
tion of the brake lights will also be observed on the
light guide output.

FRONT LAMP FITTINGS

Most front lamps are exposed to the weather and
located on the external bodywork of the car. This
presents the designer with the problem of how to
mount the light guide without damaging the enclosed
fitting, Furthermore, any assembly must not inter-
fere with bulb replacement or removal of the lamp
housing.

Two methods are available to us which fulfil all
these conditions. Firstly we can gain entry to the
rear of the lamp assembly via the cable entry holes
in the rubber cover. This ensures that the weather-
proofing remains intact particularly if tape is used
to facilitate water runoff.

Inside the cover a beehive shaped fibreglass
moulding can be formed on the side of the holder
and drilled through to take the ferrule ended fibre
optic lead. Alternatively the light guide can be
permanently moulded into position using u stiff glass
fibre resin.

Care must be taken to angle the hole so that a
direct view of the filament is obtained without inter-
fering with the lamp fittings. The guide should not
project more than % inch into the enclosure.

The second method of viewing the front lamp is
to bring the guide through to the front lens and view
it directly. This has the advantage that it does not
require any modifications to the lamp holder.

Many cars position the bumper close to the front
sidelight and often this can be used to mount the
guide. Such a method is shown in Fig. 10 with the
fibreglass moulding shown in section. In order to
provide the necessary strength, the guide is held in
a copper tube to give rigidity coupled with an ability
to bend.

Where an adjacent fitting cannot be used to cover
the light guide, all that remains is to drill close to
the lamp and bend the guide through. This is
generally unsatisfactory but sufficient for some
applications.
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Light quides

Size 42 holes
ol to fit sized
Fibroflex

Panel

Pilot holes section

Perspex
overiay

Reverse stencilled

Self tapping letters

screws

Plastic ferrule

Cut fibres r 2 Tape
here J 3

P.V.C. Sheath

& Fibres

N\ Light
quide

Resin’ filling

Fig. 11 (left). Instrument panel layout for fibre
optic light guides

Fig. 12 (above). Securing and protecting the
end of the light guide

INSTRUMENT FACIA

The visual appearance of any system is important
because the merits of the entire equipment may be
judged by them. Care must be taken to blend the
visible escutcheon with the other instrumentation on
the dashboard.

To this end it is always preferable to use an exist-
ing display and incorporate the new refinements.
Thus it may be possible to add an additional indi-
cator lamp with the light guides fed directly through
to the lenscap, or to fit the simple escutcheon
described below into an existing meter. Such possi-
bilities should be investigated before recourse to the
unit described below.

Where we wish to provide a separate mounting,
such as the rear window shelf, then the construction
shown in Fig. 11 will provide an acceptable finish.
The basis is a block of hardwood drilled to accept
the individual light guides. A perspex plate is cut
and drilled to overlay this block.

The perspex must be accurately cut and the edges
bevelled and polished. The plate is then offered up
to the block and indentations made in the four lamp
positions. The lettering is stencilled on the reverse
face and sprayed over with paint to match or con-
trast the panel. The indentations are cleared and
polished by using a rag soaked in metal polish over
the point of the drill.

The dashboard panel can be drilled to accept the
new instrument and the escutcheon screwed on to
the wood block through the panel. The light guides
can now be fitted into their respective holes and the
light transmission checked.

INSTALLATION

With everything planned and prepared the actual
installation should prove simple. All that remains is
to finish off the ends of the guide to allow maximum
acceptance of light. As the inner cores of the guide
are not fixed to the out p.v.c. sheath the best finish
is achieved by moulding the core and sheath into a
plastic or metal ferrule. Such an assembly is illus-
trated in Fig. 12.
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The edge of the plastic ferrule is sealed to the
sheath by tape as shown. With the core exposed
an epoxy resin such as Araldite is poured into the
mould and allowed to set. The end is carefully cut
with a sharp razor, and if necessary polished. The
result is a reinforced end fitting with excellent light
properties. When using an opaque resin the inner
fibres should extend well beyond the ferrule to be
sure of maximum light transmission.

A final visual inspection is preferable to ensure
that bends are protected and all fixings secure. The
position of each guide can be checked by covering
the guide input, or disconnecting the lamps in turn.

SUPPLIERS

Crofon Type 1610 64 filament sheathed plastics guide
0:13in. diameter, 35p per foot (as shown in photograph)
Sinlgle fibre Type 0010- unsheathed £1.50 per 25 metre
reel.

Henry's Radio Ltd, 309 Edgware Road, London W.2.

64 filament plastics guide, 0-13in diameter, approx 424p
per foot (305mm) (minimum length supplied 2ft)

Proops Brothers Ltd., The Hyde Industrial
Edgware Road, Hendon, London NW39 6JS.

Fibroflex, size 1, multistrand, 1:1mm, approx 25p per foot
(305mm) (minimum length supplied 8ft)

The Emprise Company, 59 St Christopher Road,
Colchester, Essex, CO4 4NF. %

POINTS ARISING

LIE DETECTOR (January 72)

Page 34, Fig. 2. Capacitor C4 should be connected
between pin 2 of IC2 and the common ground line
in place of the short-circuit shown. Only R11 and
R13 are connected to pin 3 of 1C2.

1.C. DIGITAL DICE (December 71)

Page 1004, under heading THEORY, 14th line should
read: “A third output decides 4, 5, or 6 and lights
the two remaining diagonally opposite lamps LP4
and LP5,,.." .

Estate,
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E.240 20 watt 240 volts soldering iron fitted with

%' iron coated bit. Spare bits 3/32"*, 1/8° and 3/16"
available. Can also be supplied for 220 and 110 volts.
Price £1.80.

ES.240 25 watt 240 volts soldering iron fitted with 1/8°
iron coated bit and packed in a transparent display box.
Spare bits 3/32*°, 3/16°* and %'’ available. Can slso be
supplied for 220 and 110 volts. Price £1.83

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

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70

G.240 Miniature soldering iron 18 watt 240 voits
extensively used by H.M, Forces. Sultable for high speed
soldering and fitted with iron coated 3/32“ bit, Also
available for 220 voits, Spare bits 1/8°‘, 3/16'* and %'’ are
obtainable. Price £1.83.

SK. 2
SOLDERING KIT

This kit contains a

15 watt 240 volts
soldering iron fitted
with a 3/16" bit, nickel
plated spare bits of
5/32" and 3/32", a reel
of solder, Heat Sink,

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

Price £2.40.

to Solder”'. Also available for 220 volts.

ﬂ' 15 watt 240 volts
3/32', areel of solder, heat sink,
from electrical, radio or car accessory

[:] Please send the Antex
colour catalogue.

Please send the following: AN

Ay Yea)
your soldering
appliance
specialists.

G000 0 Feewtopn

MBaATYRY
MOOEL CCN for travsiston.

SOLOIRMGG MON

A Drved crcuts, e
—
— o

—G—- 1
=3 o

CCN.240 New model 15 watt 240 volts miniature soldering
lron with ceramic shaft to ensure perfect insulation

{4,000 v A.C.). Wl soider live transistors in perfect

safety: fitted with 3/32* iron coated bit. Spare bits 1/8*
3/16" and %’ available. Can also be supplied for 220 volts.
Price £1.80

CCN.240/7 The same soldering iron fitted with our new
7-star high efficiency bit for very high speed soldering

The trple- coated bits are iron, nickel and chromium plated.
Price £1.95

MES. 12

A battery operated

12 volts 25 watt
soldering iron complete
with 15" lead, two
crocodile clips for
connection to car
battery and a booklet
“"How to Solder’’ packed

in a strong plastic wallet.
Price ‘__919 95,

to answer
all your
soldering
problems.

1 enclose cheque/P.0./Cash
(Giro No. 2581000)

Name

SK.1
soldering iron
Price £2.75 cléaning pad, stand and booklet “‘How
shops or from Antex Ltd,, Freepost

Address

'@ = SOLDERING
\ = ,4'5 = KT
fitted with a 3/16" bit,
{no stamp required} Plymouth

PE 2

a— % The kit contains a
e
nickel plated spare bits of 5/32"" and
PL1 1BR Telephone 0752 67377/8
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G. F. MILWARD § w™ail Orders:: DRAYTON BASSETT, TAMWORTH, STAFFS
Wholesale/Retail : 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
NEW LINES!!!!!
E.M.l. Speakers with twin tweeters .. .. .. .. .. £325
Bwat:umphfers:amplete .. .. .. £2-80 FANTAST’C OFFER ,
Cassette Tapes: C60, C9O 7Sp, CIZO 90p . n .
GOLDRING MAGNETIC CARTRIDGES (GSSO) oo 5o .. £475
Cardioid Ball type Mikes (usually £6-60) .. .. .. .. £375 1
Intercom with Buuery& Lead .. .. .. .. .. £2:50 4Iooolooo DIODES To CLEAR .
Neons, with resistor und 2 ft lead . . Sp .
Speakers, 8 ohm, 2 . . .. .. 45 Germanium {(OA 91 type)
MULLARD DATA BOOK FOR 1972 aa oo 5o 30p Gold Bonded Silicon (BA 144 t )
TRANSISTOR EQUIVALENT BOOK. LATEST EDITION. 5o 40p ype
Mikes, Low impedance, dynamic stick type with on/off switch .. £1-00 Zener (400 mw. BZY 88 type)
. Cryseal, hand .. .. . 50p
. Crystal, Inserts with bracket .. . . . .. 20p
Lockable fer verials oo g | 300 50p 1,000 ... .. . . £1
Dee-Gee 25 watt pem:ll bl[ soldermg |rons .. .. .. .. 98p
Speakers, 24in, 8 ohms .. oo aa oo oo 50p Io ooo
insulating Tape, {in wide, 10 yﬂrd rolls . . . . Sp
Miniature Qutput Transformers 12p
Rotary Switches, 4 pole 3 way or 2 pole 6 wﬂy . .. 15p OF ANY ONE TYPE
Switch cleaner, aerosol cans .. . .. . 50p
TANTALUM CAPACITORS. COMPARE THE PRICE—ONLY 10p EACH !t 1}
Unrepeatable Offer 11! .
a o ” R Sub-miniature types Miniature types 5-6 pf 35 volts
S‘"'Ip"‘;VER? BO’I‘RDS- 3]” X 24" x -5 “047uf SO volts -022uf 20 voles 82 pf 10 voles
Only 10p each or £1-00 per dozen -0560f 50 volts -0330f 20 voles 82 pf 35 voles
-07 puf 20 volts -047uf 20 volts 15 uf 35 volts
Electrolytic Capacitors Miniature type. Both wires : ﬁ; gg :g{:; ?geﬁ; :342 :g::: 7'3 :; ?g :g:::
AT e L oD e 18 of 20 volts J5 pf 35 voles 27 w120 voles
0081 35 vor Sob  10uf 10 volt 3 33 uf 35 volts 22 uf 50 volts 56 i 15 vols
AT P 05110k e 47 uf 35 voles 47 uf S0 volts 56 pf 20 velss
0,000 /utaohvore 4 B0 val : 68 pf 20 volts 68 pf 35 volts 150 uf 6 volts
21000 u‘zlo%v?la‘oo i 114 A 10 ¢f 15 voles 68 uf 50 volts
fronlit i SR ) e o 22 uf 3 volts 10 uf 35 volts Standard
0 %6 I“” 2" 500 “”_5 volt |3" 27 uof 15 volts 1:0 of 75 volts 68 uf 50 volts
e P 1008 uf 25 volt oo 27 uf 35 voles 18 uf 20 voles 75 uf 20 voles
o e 2 2o e 2 30 uf 12 volts 22 uf 20 vols 82 uf150 voles
(e L P 200 it 40 vo) 200 100 uf 1S voles 2:7 uf 50 volts 12 uf 35 voles
3206 275 vole 8p 400 pf 40 vole 0p 30 nf 12 volts 12 uf 50 voles
33 uf IS wvoles 39 of 20 voles
UNBEATABLE PRICE 1111 28 8
LINEAR INTEGRATED CIRCUITS. Direct fram S6 uf 6 volts 270 uf 6 volts
manufacturer, all 160%, to specification.
709C .. .. 35p 100up .. .. 24p
741C oa .. 50p 100up .. .. 35p NEW! NEW! NEW! NEW!
An aerosol spray providing a convenient means of pro-
AL ducn;g ar;iy nurEIber of copies of a printed circuit both
2§m X lin x 0:1Sin 6p Sin X 3}in X 0-15in 28p  3in X 3%in X O-lin 24p simply and quickly . .
m X 2%in X 0-15in 16p :;m X 2§m X g :gm ;zp ;in X §§in X g-llin ggp Method: Spray copper laminate board with light sensitive
|n X 3}in X 0-15in 20p in X 3tin X in 74p in X 3in X 0-lin 28p A f i q
s.n X 3him X Oisin 200 3%im x 2hin X 0-lin" 21p B ;pruya CoverEwnh trun?Pahrenth?lm ur:’on which circuit has
Spot Face Cutter 38p. Pin Insert Tool 48p, Terminal Pins (0-1 or 0-15) 36 for een drawn. Expose to light. (No need to use ultra-violet.)
18p. Special Offer Pack consisting of 5 2fin X lin boards and a Spot Face Spray with developer, rinse and etch in normal manner.
Cutter—50p. Light sensitive aerosol spray . . .. ..o E100 s
RECORD PLAYER CARTRIDGES. Well below normal prices) Developer spray - . - z 50p postage
G90 Magnetic Stereo Cartridges, Dnagond /Neegle sm\él ouéput f)z H :ggg
GP 67/2 (Mono, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal Ad 3
CP 93/1 (Stereo, Crystal, Sapphire) €125, ACOS GP 93/1D (Stereo, Crysal, e aRrraromns vogs ROER 10 PACKS AND WE WILL INCLUDE
Diamond) £1-63. ACOS GP 94/1 (Stereo, Ceramic, Sapphire} £1-50. ACOS GP
94/ID (Stereo, Ceramic, Diamond) £1-88, ACOS GP 95/f (Stereo, Crystal with RESISTORS, 1/} watt TRANSISTORS
two L.P./Stereo needles) £1:25. assorted 100 50p  P.N.P. Untested but mainly
Wire- d | to 3 watt 20 50 O.K.
TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with reverse e fo7wate 15 30p  N.AN Untested but mainly . °°
polarity protection. 8 watt type with reﬂe:tar, suitable for tents, etc., £3. 10 watts 10 50p O.K. 50 50p
Postue/Pa:km; 25p. IS watt type, batten fitting for caravans £4. Postue/Packm; Multi-tapped 12 50p OCP 71 equivalent 5 50p
13 watt type, batten with switch. 22in X 2in X lin £5. Postage/Pa:km[ 25p. PAPER CONDENSERS Light-sensitive Diodes 10 50p
THESE CAN BE SENT ON APPROVAL AGAINST FULL PAYME Tv types 50 $0p  (These produce up to Ima from light)
Miniature 100 50p OC44 Mullard st grade
MULLARD POLYESTER CONDENSERS OCA5 Mullard Boxod i so
1,000pf, 1,200pf, 1,500pf, 1,800pf, 2,200pf, ISp per dozen (all 400V working). I OTTICICONDENSERS 2G378 Output, Marked 14
0-15uf, 0-220f, 0-27uf, 30p per dozen (all 160V working). 25% discount for lots Radio/Tv B 10 50 2G371 Driver, Marked 5 50p
oij100foffanylenelcyped Transistor types 20 so: ASY 22, Marked S 50p
RESISTORS Mixed (both types) IS 50p FNY&; &“:E;‘"‘ 4 50p
1 and } watt. Most values in stock. 75p per 100. 10p per dozen of any one value. POLYSTYRENE (I200Ve: Ik"s
WIRE WOUND MAINS DROPPERS. Hundreds of values from 0-7 ohm upwards. CONDENSERS 100 50p  grc’yy RP“T) 4 SO0p
| watt to 50 watts. A large percentage of these are multi-tapped droppers for MULLARD POLYESTER DIODES (;;"B'I‘: OA 91 6 50p
radio/television. Owing to the huge variety these can only be offered "assorted" COND. S0 50p  \WwiRE ) 40 50p
at 50p per dozen. SILVER MICA 100 50p Solid Core. Insulated  100yds. 50p
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS = e 15 sop  sranded ditco SOyds. 50p
Large range in stock, 75p per 100 of any one value. 15p per dozen. VOLUME CONTROLS Large Selenium 2 SOp
Assorced 5 S50p Small 3 50
RECORDING TAPE BARGAIN! The very best British Made low-noise o . P
high-quality Tape! Sin Standard 38p. Long-play 45p. S%in Standard 45p. Long- NLIJTS‘:/ND BOLTS. Mixed (6 cells will power a Micromatic
play 60p. 7in Standard 60p. Long-play 82p. We are getting a fantastic number enB‘B A"p' 100 50, con AX)IAL CABLE
of repeat orders for this tape. Might we suggest that you order now whilst we 6 B.A. 100 sop S Al
still have a good stock at these low prices? 48.A. 100 so: CR;'S"'I.'AL"‘?A;?RECORDER s B
2 B.A. 100 50p KES 1 50p
STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT! METAL SPEAKER GRILLES CRYSTAL EARPIECES
We have huge numbers of components in quantmes too small to advertise 7kin. X 3}i 6 S0p 3-Smm Plug I S0p
mdmduully In order to “‘clear the decks"” we have made up parcels EARPIECES MAGNETIC TRANSISTORISED Signal
containing a mixture of carbon and wire-wound resistors, electrolytic No Plug 6 S0p Injector Kit 1 50p
and paper condensers, controls, transistors, diodes etc., for a tiny fraction 2:5mm Plug 4 50p TRANSISTORISED Signal
of normal price. It is emphasised that these are mnxed parcels only— 3-Smm Plug 4 SOp Tracer Kit 1 50p
contents cannot be stipulated! Sold only by weight. 500 MICRO-AMP LEVEL TRANSISTORISED CAR REV.
Gross weight 2 ib. .. .. .. £1 (postage 20p) METERS 1 50p COUNTER KIT (Needs | ma.
Gross weight 5 1b. ao . Bo £2 (postage 30p) VEROBOARD. TRIAL PACK meter as indicator) I So0p
5 BOARDS + CUTTER 50p
G. F. MILWARD, Drayton Bassett, Tamwarth, Staffs. Postage (minimum) per order 15p.

122 Practical Electronics  February 1972




DRIVE IN EUROPE

With even the die-hards now
grudgingly admitting that Britain
will be joining the European Com-
mon Market, there has been a
flurry of activity and discussion on
what the impact is likely to be on
the electronics industry. And it's
not all good news.

OOOOOOOO@

HHT

INDUSTRY

NOTEBOOK
gy

At a management conference in
London, lan Senior of the Econo-
mist Intelligence Unit, himself a
pro-marketeer, suggested that U.K.
companies would find the market
not only tough but even detrimental
to the industry as a whole. German
domination, he said, is such that
Germany already has a sales per-
formance better than the U.K. in
EFTA countries where the U.K.
has substantial tariff advantages.
How will the U.K. fare when all the
tariff barriers are down? Well, the
present Common Market countries’
products will be more competitive
in the British market and Britain
will have to perform a lot better.

AEROSPACE
CONTRIBUTION

At another London conference,
this time on Aerospace, Peter
Hearne, joint general manager of
Elliott Flight Automation, pointed
out that Britain has been too
lenient in the past in not insisting
on major shares of the electronics
systems contracts for aircraft being
built under co-operative schemes in
Europe. What has happened, he
said, was that design leadership
of systems has gone to European
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partners ill-equipped to undertake
such work with the consequence
that they have depended too much
on licensed U.S. designs. The
Americans have got in, as it were,
by the back door.

He stated that Europe, as a
whole, with 270 million people was
well able to undertake the whole
of the research, development, and
production for an indigenous aero-
space industry and this is what we
should aim at. The cost of a
modern aircraft is split one third
for the airframe, one third for the
engines and one third for systems
and equipment. The systems mar-
ket was therefore very large in its
own right and a purely European
capability already existed but had
not, so far, been properly exploited.

The conference delegates learnt
that the U.K. market alone was 50
per cent of the total European
market and therefore it was to the
advantage of French and German
aerospace companies for Britain
to join the Common Market.

TRADING UPTURN

While the great debate still goes
on, a number of companies are
pressing on with their own plans.
Exacta Circuits, the Scottish based
printed circuit company, has just
appointed native French and Ger-
man sales engineers to operate in
these two important market areas.
Exacta Circuits has only one per
cent of the European market which
Is estimated to be worth at least
£12 million a year. Their target is
to capture five per cent of the
European high quality p.c.b. market
by the end of 1973,

An upturn of electronics busi-
ness in the U.K. towards the end
of this year with the rest of Europe
following on a year later, is fore-
cast by the General Manager of ITT
Components Group Europe. But,
he warns, don’t expect the fantas-
tic growth rates we have been used
to in the past. Even Germany, he
says, will find it hard to maintain
even a four per cent growth. Which
reminds me of that old tag, "There
are no bad times ahead—it's just
that the easy times are over!”

TTL PRICE WAR

Motorola, in a brave attempt to
knock some sense into the price
structure of TTL integrated circuits,
raised prices 10 per cent hoping
that others would follow their
example. Alas, main competitors
Texas Instruments, Fairchild and
National Semiconductors wouldn’t
play.

Tl even went so far as forecast-
ing even more price cuts. Says
Tl, every time TTL production
doubles the price falls 30 per cent.
Over the past year the fall was 40
per cent. But, for 1972, the price
fall will not be so great. Moreover,
says Tl, the industry can expect
big price cuts in the more exotic
devices once they start getting pro-
duced on a similar huge scale to
TTL.

The semiconductor price war
may be bad for semiconductor
manufacturers but it's good news
for equipment manufacturers. Semi-
comps, the component distributors,
say that the availability of low cost
semiconductors is the finest shot
in the arm for U.K. electronic
manufacturers since the semicon-
ductor was first invented. One item
in their catalogue, which sold in
volume quantities for 80p per piece
three years ago, is offered at
today’s bargain price of 8p.

BOOM FOR LEDs?

New boom area in semiconduc-
tors is light emitting diodes. Eigh-
teen months ago a small company
called Litronix started up in busi-

ness in the U.S.A. Sales are
already running at over £1 million
a year.

Guest International have won the
U.K. franchise for marketing Litro-
nix light emitting diodes in Britain.
Guest expect to sell £200,000 worth
this year and hope to reach a sales
volume of £1 million in the U.K.
by 1975/6.

Litronix research and develop-
ment is carried out in California
but the production unit is in Singa-
pore. Device types available in-
clude matrix and segment displays
as well as discrete devices.

SCIENCE OF THE SEAS

Look out for Oceanology Inter-
national at Brighton, commencing
on March 19. Two hundred firms
from 15 countries will be showing
the very latest in both surface and
underwater technology. No less
than 160 technical papers are to
be presented and there will be
plenty of ships to visit for those
who have the right permits. One
will be the Royal Navy's diving
training ship HMS Reclaim which
uses underwater television and
electronic helium speech conver-
tors; these convert the gobbledy-
gook of divers breathing helium
under pressure into understandable
language.

A good 50 per cent of Oceano-
logy International will feature elec-
tronics and how it is opening up
a whole new world under the seas.
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BY FRANK . HYDE
PIONEER SPACECRAFT FOR
JUPITER

Two spacecraft, that are the
precursors to the missions to the
outer planets, will be launched in
March 1972 and April 1973. Each
mission will last about two years
under the names Pioneer F and
Pioneer G respectively.

They will be the first spacecraft
to penetrate the asteroid belt and
attain their objectives of taking a
close look at the giant planet
Jupiter. This entails a trip of more
than 500 million miles from Earth,
each spacecraft taking a week to
swing round the planet. Of this
period, about 100 hours will be
spent at the closest approach, which
is also the point of maximum
scientific interest while Jupiter turns
about ten times on its axis. The dis-
tance from the planet at that time
will be about 100,000 miles.

The amount of data collected will
be considerable. One objective of
the missions is to assess the hazards
of deep space, to develop the tech-
nology and operations experience
that will be required for the Grand
Tour missions to the outer planets
planned for the late seventies.

THIRTEEN EXPERIMENTS

There will be 13 scientific experi-
ments on board which will make a
broad study of a number of inter-
planetary phenomena. They will
examine the possible hazards of fly-
ing through the asteroid belt, the
effect of the solar wind on the
magnetosphere of the planet, and
the solar influence in this area of
the solar system.

It is also expected to make studies
of the boundary between the helio-
sphere, the region of the sun’s influ-

ence on space environment, and
determine where galactic space
proper begins. These particular

studies will provide data for a better
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understanding of the nature of the
sun and the effects of the helio-
sphere on Earth.

Near to the planet Jupiter the
instruments are expected to afford
some clues to the mysteries of the
giant of the solar system. Some of
these include the red spot, the
intense low frequency radiation, and
the coloured bands and belts with
the white spot formation.

There is considerable uncertainty
as to whether the planet is solid,
liquid or gas. Interpretation of the
visual and spectroscopic observa-
tions have led to a number of
models; the radio studies have led
to other conclusions, although none
are positive or final. One of the
important new clues anticipated is
why the planet, which is Il times
the diameter of the Earth, rotates
more than twice as fast as Earth.

ENERGY RADIATION

| Jupiter is the only plamet which
radiates more energy than it re-
ceives from the sun. Present
observations indicate that this radi-
ated energy is twice as much as
that absorbed. 1f this should be
correct then speculation suggests
that Jupiter has a very dynamic
interior and may well have pro-
cesses similar to that of the sun
operating within it.

The infrared experiments to be
carried out should provide an
analysis of the thermal balance of
the planet from several different
angles. This may lead to informa-
tion which reveals whether the
planet does have an unusual interpal
source of energy.

The onboard instruments will
measure the radiation belts, which
are about a million times more
intense than those round the earth,
and also the magnetic field which is
about 20 times as strong as that of
the earth.

Also to be studied is the upper
part of the atmosphere and records
of any hot-spots that may occur, the
auroral areas near the poles, and
the thermal radiation from the dark
side of the planet. It could be that
due to the short time in which any
part of the planet is away from the
sun’s rays, there is very little cooling
and this might account for the high
level of radiation.

INSTRUMENTATION

The 13 experiments to be con-
ducted each have their own instru-
ments. One of these, the “imaging
photo-polarimeter”, is a special and
versatile instrument that can take
images which are later built up into
a complete picture.

Brightness, polarisation and colour
of the asteroids and Jupiter will be
measured. The instrument consists
of a lin telescope which collects the
light from the object, passes it
through an analyser to determine
the polarity, and then divides it into
red and blue components.

The rotation of the spacecraft will
enable the instrument to scan nar-
row strips of the planet. These will
be 0-3 degree wide so that a com-
plete picture will be built up in
about an hour. )

The resolution of the first pic-
tures will be about the same as
those taken by Earth-based instru-
ments. About 7 degrees of the field
of view will be occupied by the
image of the planet. On close
approach the 1mage will occupy
about 40 degrees of the field.

A helium vapour magnetometer
will determine magnetic fields, a
solid state detector will study the
composition of charged particles and
a Geiger tube telescope will study
the Jupiter charged particles. A
cosmic ray particle detector will be
used to study cosmic ray energy
spectra.

The plasma in the environment
will be detected and evaluated by an
electrostatic analyser, and a trapped
radiation detector will deal with the
radiation belts. Ultra violet radia-
tions and the thermal structure will
be studied by an ultraviolet photo-
meter and an infrared radiometer.

METEOROID DETECTION

For the study of asteroids and
meteorites on the way to its destina-
tion the spacecraft will use four
optical telescopes. These are Rin
Cassegrain units with photo mult-
pliers, and it is expected that any
small particles will be detected if
they come within one kilometre of
the telescopes.

For meteoroid detection there are
5 sq ft of cells to register impact.
A penetration 0-00lin is equal to an
impact of [0-9r. There will be
216 cells in all.

For the celestial mechanics
experiment the S-band spacecraft
transmitter will be used to deter-
mine occultation conditions just
before and just after it passes behind

the planet. This will last about an
hour. For the other celestial
mechanics data, the deep space

doppler radar from earth will be
used in conjunction with the space-
craft itself. Monitoring and control
will be by the 85ft and the 210ft
managed by the Jet Propulsion
Laboratory at Pasadena, California.

The craft will be powered by
four radio-isotope thermoelectric
generators  producing 120  watts.
These are mounted on booms that
stand out from the spacecraft. The
stabilisation is set at five revolutions
per minute in the plane of the
Earth’s orbit so that the 9ft diameter
aerial is always facing Earth.

Pioneer G may fly out of the
ecliptic plane and turn in towards
the sun. It would then pass over
the poles of the inner planets. The
speeds for these two spacecraft will
be of the order of 32.400 miles per
hour, the fastest any man-made
object has Ever travelled in space.
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RATENTSER

SLEEP DRIVING ALARM

NE of the perennial problems
for night drivers is the risk of
dosing off at the wheel. Anyone
who has driven at night while tired
will know what | am referring to.
One characteristic effect of
lapsing into sleep or pre-sleep is
that the driver's muscles, and
particularly those of his hands, will
relax below their normal working
level. Now Societe Autoveil, of
Paris, have patented the idea (BP
1240 618) of using this relaxation
effect as the basis for a detection
and alarm system for drivers.

BP 1 240 618

\

Fig. 2

What Autoveil do is to use an
electrically conductive wire of
carefully chosen electrical resis-
tance and so attach it to the steer-
ing wheel of a car that the wire
will be shunted by the driver's
hands under all normal driving
conditions. This shunting will, of
course, reduce its effective resis-
tance. The wire is connected to an
electrical control circuit which
provides an alarm signal if and
when the resistance rises, i.e. if
the conductive wire is suddenly no
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longer shunted, and thus exhibits
an increased resistance with con-
sequential current flow drop.

By now the idea should be
pretty clear—while the driver is
firmly holding the wheel the wire
will be shunted and when he
starts to doze off his grip will
slacken and shunting of the wire
will lessen.

The resistances involved are very
high, for instance 100 kilohms;
Autoveil suggest several ways of
winding the wire to ensure how-
ever small the area of grip there
will still be a detectable shunt. The
wire can be folded in a zig zag
fashion and form two or more
loops coaxial with the wheel (Fig.
1). The designers also give (Fig.
2) a fairly straightforward and
easily understandable battery-
powered circuit for operating an
alarm which can be either a bell
or a lamp, or better still both.
Sensitivity can be controlled by the
potentiometer to suit the driver's
grip. The wire loops on the steer-
ing wheel are shown in Fig. 1 and
bottom left of Fig. 2. A switch
provides for disconnection, e.g.
for town driving.

BETTER GONTACTS FOR ROTARY
AUTO-TRANSFORMERS

DVANCE ELECTRONICS  of

liford have a new British
patent BP 1241 274 for what could
be a very useful constructors’
component—an inductive device
with a winding engaged by a
movable contact. In this way there
is provided a pretty well infinitely
variable tapping point on the wind-
ing and of course a device of this
kind could be very valuable as a
voltage selecting or variable trans-
former.

In their drawings (Fig. 3)
Advance show a core of magnetic
material with a winding for con-
nection to an a.c. source. Anv load
is connected between one of these
terminals and a brush contact
movable across and engageable
with the turns of the coil. It is not
too hard to see that the device
will operate as an auto-transformer
and, by movement of the brush, the
transformer effective ratio can be
varied so as to vary the voltage
output to the load.

oo0oo

But an obvious problem is
engagement of the brush with two
coil turns at the same time. This
is where the invention proper
comes in. Now such ‘“shorting”
could be compensated by giving
the brush a high inherent resis-
tance, but this would put an extra
resistance in series with the load.
Thus the brush resistance will
have to be a compromise between
avoiding inter-turn shorts and avoid-
ing excess resistance.

The inventors suggest as such a
compromise a material which is
anisotropic spectroscopically. Such
a material will have a resistance
in one direction which is sub-
stantially greater than in another

BP 1 241 214

Fig. 3

direction—the necessary directions
will be obvious—and a suitable
material is anisotropic graphite.
Apparently pyrolytically deposited
graphite can produce electrical
resistivities which vary in ortho-
gonal directions by ratios of as
much as 100 to 1. [f the gadget
works as claimed it could make
life much easier for anyone
operating sensitive equipment as
the electricity supply tends to fluc-
tuate more during the winter period
when heavy loads are experienced.
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Model Servo
Control

By A.J Dunn

Part 1

This servo system is used with the Decoder /'/
described in the previous article Logical

Radio Control

AL'IH()UGH the number of servo ump units
required corresponds to the channels used, it
does not follow that the mechanical requirements
are identical. A feasible arrangement is one using
servo amplifier type “C™ for non-exuacting require-
ments—as for example gun turrets on a model
battleship, and servo amplifier type “B™ for the steer-
ing gear. These will be described later.

Also described is a “fail safe™ unit used with the
servo amplifiers to cause the model to react in a
predetermined manner in the case of signal or system
failure. In the case of model aircraft, control failure
should be associated with engine cut out; for a
model boat the reverse is true, and the rudder should
not be left so as to perform endless inaccessible
circles.

TORQUE UNIT

The servo amplifier described here is intended for
use with a torque unit which is simply a d.c. motor
coupled to a potentiometer through a gear train.

Individual requirements will vary considerably and
it is left to the constructor to determine these. but
the following comments should provide the basic
information.

A small d.c. motor should be selected that is
small, light, of low inertia, runs reliably and prefer-
ably has a “start-to-run™ voltage of the order of
2V.

The motor should be secured to a frame of gears
or alternatively to a plate on which a train of light
plastic gears can be built; the train ratio being that
which will provide adequate rorque to operate the
mode! function, e.g. boat rudder. but not so exces-
sive that undue time is taken over a range of operu-
tions. The final gear not only provides the output
movement (normally restricted to less than 180
degrees) but is connected to a small potentiometer.

Either mechanical end stops should be provided
to prevent damage to the potentiometer or. prefer-
ably. a slipping clutch may be employed mude simply

128

by muking the final gear u slipping fit on the poten-
tiometer spindle. The unit shown in the photograph
is a heavy duty unit intended for large model boat
operation: for aircraft use, the torque unit must be
much lighter.

SERVO SYSTEM

Individual channel outputs from the decoder are
first integrated and the resultant d.c. signal com-
pared with the voltage derived from the torque unit
potentiometer. A change in the input d.c. level is
arranged to switch, as necessary, the motor so that
it will revolve in a direction such that the potentio-
meter output changes to equal the signal voltage.

Normally, it may be arranged that the signal volt-
age may be changed by a given amount before the
motor is switched in either direction—this can be
considered as a “dead zone” of the torque unit
potentiometer and corresponds to the state when the
motor switches itself off after having followed any
signal voltage change. This is obviously desirable
from the point of view of battery drain but this con-
dition is only attained at the expense of certain
compromises which are considered in detail against
component values.

It is desiruble that the dead zone of the potentio-
meter should be as small as practicable in order that
the mechanical resolution should be good and that
no obvious “backlash™ appears in the transmitter
controls.

Since every motor and gear train has inertia it
happens that after being switched off, 4 motor will
continue to revolve to the extent that the potentio-
meter wiper may traverse a narrow dead zone and
initiate the switching sequence that causes it to run
in the reverse direction. In such cases the motor
will repeatedly reverse or “hunt” rapidly.

If a small light motor is used with a frictional
load. this effect will not arise for reasonable dead
zones; servo amplifier “A™ will be satisfactory for
this application.
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INTEGRATING INPUT PULSES

In cases where a larger motor must be used and
where the dead zone must be small the second circuit
is recommended for reasons described in the circuit
details. The integrated input signal can be considered
as a d.c. level as shown in Fig. 1, the degree of
smoothing being a function of the values of RI and
C1 in Fig. 2. If very smooth, the final a.c. com-
ponent will be smaller than the corresponding dead
zone and may be neglected. However, the time
constant (product of C in farads and R in ohms)
determines the rate at which the d.c. level can change,
and hence the system response time.

Assuming that a response time associated with 10
pulses is used, a mid-range signal level of approxi-
mately 0-4V could change by approximately 70 per
cent in CR seconds, equal to 50 milliseconds (cycle
time) X 10 (pulse cycles) or 0-5 second. The rate
of change is approximately 7/10 X 04V + 10 per
cycle and the peak-to-peak value of the a.c. com-
ponent Fig. 1 is approximately 0-03V 8 per cent of
the signal.

In order that the servo amplifier can accommodate
this a.c. component without the motor hunting, the
dead zone must be greater than 8 per cent of its
working range. This may be satisfactory for certain
model functions where a fast response is necessary
and poor resolution can be tolerated.

If a slower response is satisfactory, the product
of R, C, can be increased reducing the a.c. com-
ponent: the percentage width of the dead zone can
be reduced and the resolution increased. If good
resolution is required (narrow dead zone) coupled
with a fast response time, then servo amplifier
circuit “B” should be used and a compromise effected
between system response time and battery drain.

Puise 4ms

0 PO 0

o | I I =

g

System response time

Fig. 1. The incoming pulses from the logic decode;r
is integrated by R1 and C1 and may look like this

the long-tailed pair arrangement. Their Vi, is
matched to SmV and all transistors are thermally
coupled. The contents of IC1 is shown in Fig. 2,
each transistor having an /.., of S0mA, a gain of
110 and an individual power rating of 300mW.

The input signal from a decoder output is applied
to point P7 and is integrated by RI and CI to give
a d.c. range of approximately +0-05 to —0-9V with
respect to OV.

The emitter follower TR output is applied to the
base (pin 4) of the long tailed pair TRS and TR6,

DOOOH © OO ®

SERVO AMPLIFIER “A"” ICH
The circuit could be constructed using discrete
components throughout, i.e. five transistors replacing @——K
IC1 but the integrated circuit used has the advantage
that the transistors TR5-6 are already connected in CA3046
Fig. 2. The circuit diagram of servo amplifier “A"” with appropriate u,(;%m, @ @
integrated circuit pin connections (right) for TR1, TR2, TR5, TR6, TR8 TRB TR2 TR6 TRS TR

T 1 o
*Sn text TR9
Note: TR{,TR2,TRS5,TR6 K B
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Finished servo amplifier “C" board

the current of which is defined by R8 to be such
that, when equally divided, the voltage across R7 and
R9 is insufficient to turn on TR3 or TR7.

The action of the servo amplifier is us follows:
Consider that the input signal is increased (corre-
sponding to a greuter pulse length) the base (pin 4)
voltage is made more positive causing TRS to con-
duct more and TR6 less.

The increased current through R7 develops a
voltage sufficient to turn on TR3 supplying sufficient
current through R5 to turn on and bottom TR4.
The motor is now connected via R16 and TR4 to
the —6V supply line causing it to revolve so as to
muke the output voltage from VR increase, so
increasing the current through TR6, and conse-
quently diminishing the current through TRS until
TR3 and TR4 cut off.

REVERSE ACTION

If the signal input is reduced the reverse action
takes place with TR6 taking more current and TR7
turning on, so turning on TR8 and TRY.

The motor is now connected via RI2 and TR9 to
the +6V supply line, making it revolve in the
opposite direction until TRS and TR6 are in approxi-
mate bulunce. Resistors R13 and R14 are used to
hold down the buases of the respective transistors
when in the cut-off condition.

The transistor TR2 is used with the fuil safe
device described later; with R4 not connected it plays
no part. but otherwise point P6 must be connected
to approximately —2V with respect to the zero
voltage line cutting it off.

If input signals to the decoder fuil, for example
when the model is out of range, the fail safe circuit
will act operating a relay and changing the connec-
tion of P6 to the 4+6V supply (together with similar
points on other servo amps), thus turning on and
bottoming TR2. Current can then flow via R4 and,
dependent upon the value of R4, the voltage across
R3 will rise, cutting off TR! since the input (pin 9)
is at OV.

By selection of R4 (approximately 90 per cent of
R3) the voltage input to TRS5 can be made between
zero and 1V positive with respect to OV, and the
torque unit will take up the desired preset position
until radio control is re-established.
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COMPONENT VALUES

The values of Rl and C! should be determined,
after preliminary testing the degree of compromise
necessary between system response time and resolu-
tion itself, being a function of the inertia of the
torque unit. R3 may be initially 10 kilohms to keep
the input impedance of TRI greater than five times
the value of R1 (approximately 10k(2), R8a should be
approximately 6k{}, and R8b not less than 6k(2,
corresponding to a tail resistance of 3k{2, in which
case both TR3 and TR7 would be turned on simul-
tlg?gously, shorting the supplies through R!7 and

Capacitor C2 is 0-1uF and used to prevent h.f,
oscillation; if a large value electrolytic capacitor is
used, hunting of the torque unit is increased. VR
may be of any convenient value bearing in mind that
the active part of thHe track (according to the angle
of rotation actually used) corresponds to approxi-
mately !V and the remainder together with R10 and
RIl to 11V.

A 500 ohm 270 degree potentiometer restricted to
180 degrees gives therefore

180
500 ohms x 370
which is equivalent to IV or 330 ohms per volt;
and R10 and RIT + 170 ohms or 11 X 330 ohms
or to the nearest preferred value for R10 and RIl,
12 kilohms. In practice, RI0 should be slightly
larger than RI1 and may be adjustable (small valued
series potentiometer on torque unit) in order to cen-
tralise any mechanical control against battery or
temperature variations if desired. Potentiometer VR
should be a quality component of 500 to 5 kilohms
capable of good service.

Resistors R16 and R17 (nominally of 15 ohms)
are chosen to restrict the motor current to the maxi-
mum rating of TR9 (OC84 is 500mA) and TR4
(BFYS50 is 1A).

A bench test with a stalled motor on a 6V supply
will give this figure which may subsequently be
increased. if found necessary to dampen out any
hunting effects, providing that adequate torque out-
put is available. The shunt capacitor C3 is used for
suppression purposes and should be mounted directly
on the motor terminals.

SUPPLY

The circuit is amenable to changes in equal supply
voltages by the variation of R8a but it is essential
that supply fluctuations do not occur and a good
battery or well charged Deacs should be used with
additional decoupling capacitors.

CONSTRUCTION AND TESTING

The components, with the exception of resistors
R4 and R8b and capacitor Cl, should be soldered
on to the printed circuit board as shown in Fig. 3.
As with the logic circuits previously described, it is
worth adding extra blank space to the board pattern
to allow for fixings. In certain models-it may be
advantageous to group together some of the servo
amplifiers, placing the torque units close to the point
of operation.

The output points Pl aund P2 should be separately
connected via 6V lamps or other indicators to OV
and the motor terminals disconnected from P! and
P2,
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COMPONENTS . . .

Resistors
R1  10k{) approx R9  750Q2
(see text) R10 1-2k¢) approx
R2 4-7kQ) (see text)
R3 10k(2 approx R11 1.2k approx
(see text) (see text)
R4 9100Q) approx R12 2.2k}
(see text) R13 10k{2
R5 2-2k{2 R14 10kQ
R6  10k&2 R15 1-2kQ approx
R7 7500 (see text)
R8a 6k¢2 R16 15{ approx
R8b see text (see text)
R17 150 approx
All 5%, LYWW (see text)
Potentiometer

VR1 5kQ linear carbon

Capacitors
C1 47uF tantalum (see text)
C2 0-1uF tantalum
C3 0-1uF polyester
C4 15uF tantalum
C5 0-1uF ceramic disc

Transistors and Integrated Circuit
TR1, TR2, TR5, TR6, TR8 are all in IC1 type
CA3046
TR3 2N3702
TR4 BFY51 or BFY52
TR7 2N3702
TR9 OCs84

Batteries
B1 and B1 6V (see text)
Miscellaneous
Fibreglass printed circuit board 13in
etching
Solder pins and flexible connecting wire
Servo motor and gear train as required for model
(see text)

12in for

SERVO AMPLIFIER A"

Fig. 3. Component layout on the printed circuit board
of amplifier "A"

P3 &
? /?FWQ .
{3 1ol -
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ca 714
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P2g R _g lg 3
riel  OFE: e *Bﬂﬁ' RS
o I Vo « N TIR13 o I o
i ‘e I Jereb gla7
d V] e e o »
+6v / v
|~ TRa -u s

L

Fig. 4. Printed circuit pattern
({ull size) for amplifier "A"

Using any convenient potentiometers and 13V dry
cell, apply approximately +V positive with respect to
0OV to input P7 and switch on the +6V and —6V
supplies. One lamp only should light and should be
made to extinguish and the other lamp come on
by rotating an uncoupled potentiometer for VRI.
Note the approximate angle of the “dead zone™
both lamps extinguished.

Various values for R8b (approximately 62 kil-
ohms) should be tried to determinc the lowest safe
value or the elimination point of the “dead zone™.

Fit u value for R8b (approximately 82 kilohms)
that corresponds to a dead zone of approximately 10
degrees mechanical rotation of the potentiometer
and remove the test lamps. Connect the motor
between OV and points Pl and P2 as in Fig. 2, with
VR mechanically coupled. Switch on the supplies
and note whether the motor rotation stops, hunts
or continues in one direction only with clutch slip-
ping: in the latter case the motor connections are
reversed.

if the motor hunts the supply current should be
monitored and RI16 and R17 increased in value.
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When satisfactory R8b should be reduced in value
to determine the resolution possible consistent with
operation over the required range of VRI by vary-
ing the d.c. to point P7.

If the fail-safe circuit is to be used, point P7
should be connected to OV, point P6 connected to
+6V and R4 (approximately 82 kilohms) fitted, R3
being 10 kilohms. Tests should be made, adjusting
the value of R4 until the torque unit centralises.
The next test is to connect P7 to OV and switch P6
between approximately —2V and the +6V supply,
noting the time taken for the output gear to rotate
to one end, then to centralise. A low leakage capa-
citor Cl is then fitted, such that the product of
C R, is greater than the value given earlier. The
unit is finally tested with the decoder and coder,
care being taken to connect the OV point to the
negative decoder supply.

Next month: Servo amplifiers *'B'' and *'C"" and
the fail-safe system.
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ELECTRO

Computer Controlled Power

NGINEERS at the Stockport semiconductor
plant of Muilard Ltd have designed and
built what is believed to be the first ever fully-
automatic machine (top left) for testing and
sorting power semiconductors. It handles a
wide range of devices in many different out-
lines. Known as “Apollo”, the machine has
taken two and a half years to build at a cost
of about £80,000.

“Apollo” can test up to 10,000 Zener
diodes, rectifiers or triacs an hour, and sort
them into one of 36 categories. It performs a
full range of tests at both 25°C and 130°C.
The complete test schedule is controlled by a
digital computer which also stores up to twelve
test programmes (including  Government
Department CV schedules), processes test data
and performs self-checking and diagnostic
routines. Control of *“Apolio” for normal
operations is achieved via a teletype key
board. ‘“Apollo” may be rapidly repro-
grammed to a new device type by typing the
device name on the teletype.

Test specifications will be compiled by the
computer to generate a test control programme
which will be stored on the disc file where it
will be readily available for future use. The
computer can calculate the yields of devices in
any of the 36 categories (as requested by
operator before testing commences) as a per-
centage of devices entering “Apollo” to be
tested.

Devices for test are placed in special jigs;
these hold either 12 or 21 devices, depending
upon the type and style. The jigs are placed
upon the input conveyor from where they are

Post Office Speaking Glocks Due for Overhaul

AFTER eight years’ continuous service, the London based P.O. Speaking Clocks are being overhauled and given

fresh recorded announcements from the original master tape first made in 1963. The magnetically recorded
neoprene drum which carries the announcements is shown below in the centre. It is bathed in a thin film of silicon
oil to lubricate the traversing in-contact pick-off heads. The programme sequencing cams and switches are on the
left and synchronous drive on the right. Similar clocks at Liverpool will serve the public in their absence.




Semiconductor Tester

transported, in single file. past a number of
measuring stations {left). At one preselected
station, contact is made successively with the
terminals of each device and all the scheduled
tests are rapidly carried out.

The time for a single d.c. test normally
takes 17ms; a pulse test of up to 5A, 10ms;
and up to 250A, 50ms. The computer sets the
conveyor speed to suit each device family, and
the mechanism is automatically halted should
a test sequence not be completed before the
device is due to move away from the test
contacts.

Once past the test heads. a mechanical
handler turns the jig through 90 degrees and
places it upon a transfer belt. At the end of
this belt another handler rotates the jig and
places it upon a second transport mechanism,
running parallel to the first, but in the opposite
direction. This carries the jig past 36 sorting
stations.

Electromechanical rams activated by informa-
tion derived from the tests and subsequently
stored in the computer, eject devices from the
jig so that each one falls into the appropriate
chute; they are thus automatically sorted
according to their individually measured per-
formance.

Certain devices require hot tests at 130°C
and in such cases the ‘“Apollo” tester
is programmed to route the jigs further down
the machine and onto the heaters in the hot
section (top right), which is traversed in about
10 minutes. The jigs then are transported to
one of the testing stations, and finally to the
sorter (right) as before.

AN EXCITING FUTURE

As a mass population in a civilised and sophisticated
technological society, we in the U.K., in Europe,
and indeed in the Western World, must by the force of
natural motivation. seek ways to make the survival of
mankind, in the face of much adversity. a pleasant and
happy one. As technology grows. so too does our leisure
time grow-——a vicious circle perhaps!

Mass population must bring mass technological pro-
gress, which must bring mass communication and there-
fore mass entertainment. Is it so very difficult to visua-
lise which way the wind is likely to blow, when the
complexity of a digital i.c. has been multiplicd several
hundreds of times with a reduction in overall package
size during the last ten years.

Will your wrist watch become a crystal controlled
digital i.c. with luminous semiconductor readout? Will
your new audio-visual telephone set be fed with
12GHz laser-driven, frequency modulated, light waves
through a multi-channel fibre optic cable under the
street paving? The escalating trend for miniaturisation
in calculators is quite likely to lead to a one-chip ic.
in a pocket size packet at a price comparable with
present day slide rules.

Imagine, if you will, an f.m. radio receiver made up
with two or three i.c.s, no coils, ceramic filters the size
of a transistor, and digital tuning. Or perhaps your
television (in colour, of course) with a digital memory
tuner. controlled by a pocket calculator style controller
for programme selection and tuning, optical transmission
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and reception, and flat “lineless™ display using a semi-
conductor laser element screen and shift register
sequence scanning.

In the opinion of one expericnced scientist and
engineer. the answers to all these questions are based on
current and projected development work in Western
Germany, France, U.K.. US.A. and Japan. Many of
these ideas have actually been designed and proven in
basic form, and should not take long to become commer-
cially widespread, provided the politicians of these
countries are not pedestrian in giving material
encouragement. .

Dr Walter Bruch, inventor of the PAL colour tele-
vision system and colour television tape and disc
recording techniques. gave us this delicious food for
thought at the second Schoenberg Memorial Lecture of
the Royal Television Society. Dr Bruch, who has been
with Telefunken since 1935, and is currently Chief of
the Basic Television Rescarch Department, is no fanciful
dreamer. His forecasts are based on fact and all of us,
whether directly concerned with electronics or not, must
prepare ourselves for what promises to be an exciting
technological leisure time founded on present day
research work.

We cannot afford to rest on our laurels nor recline in
a cloud of post recession gloom. We must all look to
the future and a completely changed way of life brought
about by a social, cultural, and technical semi-revolution,
while economics still struggles to keep pace in the eycs
of the politician.
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UGUES]

BY FW.HYDE ' PARTS

HIS month the possibilities tor a more sophisti-
T cated interferometer system at the present project
frequency will be discussed, and then follow some
suggestions for improving the single aerial system
for those who are unable to set up an interferometer.

HIGHER SENSITIVITY

In order to obtain higher sensitivity with the

interferometer equipment already described, some
more advanced electronic circuitry with provision
for phase switching can be employed.

Fig. 9.1a shows the circuit for a selective
amplifier and phase sensitive detector. Examination
of the switch generator and driver unit circuit given
in Fig. 9.1b will show that the multivibrator formed
by VIA, VIB feeds the grids of V4 and V5 in the
phase sensitive detector shown in Fig 9.1a and at
the same time energises the transistor driver unit
TRI1, TR2 which operates the diode switch. The
transistors TR1 and TR2 can be balanced by adjust-
ment of VRI and VR2 so that the current through
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“Horsehead' Nebula in Orion south of Zeta Orionis.
IC434. Barnard 33. Photographed in red light. 200in.

(Photograph from Hale Observatories)

the diodes is equalised. If OA47 diodes are used.
then the current needs normally to be about SOmA.
However, there are alternative diodes that can be
used and in such cases the current may well be Jower.
The important parameter is that the forward resis-
tance of the diode must be less than 5 ohms and the
current that achieves this is the optimum.

INDIVIDUAL OR GROUP ACTIVITIES

By using an interferometer, resolution is auto-
matically improved very considerably. For those
able to set up this kind of system the incorporation
of the high gain units just described will provide
an observatory of considerable value, because there
1s still much that the private enthusiast can do in the
field of radio astronomy. The important factor here
is the availability of contact with others interested
in the same field. To this end, the author is pre-
pared to help to collate data and offer help to like-
minded enthusiasts.

But those who are unable to build an interfero-
meter system can still undertake worthwhile observa-
tions with the single aerial system. And the results
thus obtained could still usefully supplement the
available data with collation of group results.

Apart from group activities many may wish to
pursue the subject for its own sake and their private
pleasure, without being involved in activities outside
their own observatory. It is for this reason that other
projects are being described in this and next month's
concluding article. Before proceeding to that stage
the alternative, single aerial, system will first be
discussed.

THE SINGLE AERIAL SYSTEM

The aerial is the important part of any radio
telescope since its area of collection determines
a radio telescope’s sensitivity. The first step then for
those restricted to a single aerial is to consider a
system where more elements can be brought into use.

This can be done in two ways: by increasing the
length of the aerial units, or by stacking them. Here
again the matter has to be decided by the local
situation. It could well be that to stack two corner
reflectors would be easier than increasing the unit
length. The ideal could be the design of a unit which
is two corner units high and two units in length.
This would give a narrower beam in both vertical
and horizontal directions.

Taking the corner reflector designed (see Part 4)
the stacked height of the unit would be about 16ft
if it were taken to its full height. However, it would
not be of much use since the acceptance angle would
be parallel with the surface of the earth. The normal
useful angle will be about 30 degrees and even
45 degrees in a built-up area. This means that a
two-high stack in its position of greatest use would
stand at about 12ft in height.

The unit can be simplified for erection by hinging
at the base, but it can naturally be suspended at its
centre of gravity. Variation in altitude is all that
will be required as it would be better to use this as
a fixed aerial in azimuth and allow the earth to carry
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Fig. 9.1a. Circuit of the selective amplifier and phase sensitive detector
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Fig. 9.2. Arrangement of eight aerial
units in one system to give higher
gain and resolution, (a) eight half-
wave dipoles in line, (b) stacked.
four by two
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Fig. 9.1b. Circuit of the switch
generator and driver unit
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Fig. 9.3. Connections of the dipoles shown in the two arrangements
in Fig. 9.2, (a) in line, (b) stacked four by two
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out the scanning process, with the consequent ease of
mechanical construction,

MAXIMUM LENGTH

If the stacking is not practical then try to achieve
the maximum length. If there is space available for
a longer unit but not enough for an interferometer
it means that the space available is less than five
wavelengths between centres.

In the case of the frequency chosen this means
something less than 44ft. Allowing for room to get
around at each end the useful length available is
likely to be some 36ft. Bear in mind that this is
strictly on the east-to-west base line. Working on
36ft this will give four wavelengths for the possible
maximum aperture. Using the formula for beam
width, that is
the width of beam at half power points =

one wavelength

number of wavelengths
in length of system
573
= T = 14-3 degrees approx.
To accomplish this, eight half-wave units or four
one-wavelength units are required. Since the details
for a half-wave dipole unit have already been given

X 573 degrees

X3 HORIZONTAL
“_AERIAL

Fig. 9.4b. Crossed Yagi arrays on
one boom. One set is a quarter
of a wavelength behind the other
with separate feeders

Fig. 9.4a. Separate vertical and
horizontal Yagi arrays

in Part 4 (Fig. 4.7), the short units can be used. The
setting up of the reflector can be in sections of 8ft
or two units of 16ft. Probably the shorter units will
be easier to make from the practical point of view
and the lengths of timber available. If a type of
slotted angle is used then since this usually comes
in 10ft lengths the four 8ft reflectors seem the best
solution.

In arranging the dipoles the centre of the whole
system will be the spacing between the centre pair of
dipoles. This spacing will be 12in leaving 18in at
each end of the array. Thus the dipole string will
be the required distance inside the ends of the
reflector unit.

The diagrams in Fig. 9.2 show the possible alter-
natives for layout. The choice is with the individual,
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but it must be remembered that the more dipoles
in line there are, the narrower will the width of the
beam be. The beam width for each arrangement is
given in the table in Fig. 9.2. The connection of the
dipoles is shown in detail in Fig. 9.3.

AERIAL PRE-AMPLIFIERS

It will ‘be seen that the pre-amplifiers have to be
located at the aerial for the interconnections to be
properly made. The level of each amplifier will need
to be set so that outputs are substantially the same
from each. It would be of some advantage to
have an accurately tunable front end to each ampli-
fier because the maximum performance is required
to offset the losses due to the various connections
and the length of cables involved. Every socket and
plug contributes to mismatch and noise. It is
important to take care of the weatherproofing of
the clectronic units.

At the receiver end the front section would nor-
mally be tunable, but it could be advantageous to use
a coupling unit which can match and tune. This is
left to the individual again for it is part of the fun
to do such modifications. So much for the aerials
and resolution. The sensitivity of the overall system
can be increased by the use of the unit given in

Fig. 9.4c. Combined corner re-
flector and Yagi array. The Yagi
dipole is at right angles to the
reflector dipole but in the same
ground plane

Fig. 9.1a, with outputs 1 and 2 linked together and
fed into the d.c. amplifier.

POLARISATION MEASUREMENTS

A project worth considering and one that could
yield some very important data about solar radiations
is the monitoring of polarisation changes. The
frequency already chosen is very suitable for this
purpose and the method of operation relatively
simple. It may be undertaken as an adjunct to other
observations, using the existing equipment. Alterna-
tively, two Yagi aerials could be made up specially
for the purpose.

In the latter case, the most useful system is crossed
Yagis, and this is the type of aerial used for the
reception of signals from weather satellites. The
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VERTICAL HORIZONTAL
AERIAL AERIAL

< SWITCH
GENERATOR

DualChannel Recorder o
two separate Recorders

R
f || wecoroer CHANNEL
weothER SWITeH CHANNEL2

Fig. 9.5. Block diagram of set-up for polarisation
measurement

To Aerial 4
c3

0-002
pF

L3

4] c5
0-001
| »F
c2
= 0-002

-002
To A‘rinl 2 To Receiver
P

s Adtink

Fig. 9.6. Modified aerial switching circuit

Receiver

. Fig. 9.7. Channel recorder switching circuit

vertical and horizontal elements are displaced by one
quarter-wavelength and this can be performed in
one of two ways.

The first method is to add a quarter-wavelength
section in coaxial cable to one set of elements, and
the second is to stagger the elements so that one set
is one quarter-wavelength behind the other.

It is perhaps simpler to set up two Yagis, or
alternatively a Yagi in addition to the corner reflec-
tor. So long as the dipole of the Yagi is at right angles
to the dipoles in the corner reflector, the former
could be mounted on the side of the corner reflector.

Whichever aerial system is decided upon, the lay-
out of the system is the same so far as the receiving
equipment is concerned; see the block diagram in
Fig. 9.5.
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It will be observed that two channels of recording
are required. If this can be performed using two pens
on a single chart this would be ideal. It is possible
to obtain second-hand multi-channel recorders. How-
ever, two separate recorders will be quite satisfactory
so far as results are concerned. If polarisation is
changing during the period of observation the dis-
placement of the peaks of the radiation will indicate
this. When both channels are on the same chart the
noting of changes is of course very much easier.

RECORDER SWITCH CIRCUIT

There is a slight change in the arrangement of
the electronics, one new unit being introduced and
a small modification at the input to the aerial switch.
The diode switch is modified slightly and to avoid a
reference back the complete modified circuit is shown
in Fig. 9.6.

The new item is the recorder switch, see Fig. 9.7.
This operates like the synchronous detector in that
it reverses in time with the aerial switch. The aerial
switch changes the aerials and the recorder switch
puts the correct recorder to the output of the
receiver to agree with its own aerial.

There is an alternative to this as well. It is possible
to use two channels all the way from aerial to
recorder. This arrangement does however offer
certain difficulties since the frequency changer
oscillators may be out of phase with each other.
Obviously it would be an advantage to use one
oscillator to feed both receivers.

HELICAL AERIALS

The system just described, for polarisation obser-
vations, opens up possibilities for using a pair of
helical aerials, one wound left-handed and one wound
right-handed. One advantage of the helical aerials
is that the space required is very small.

This system is ideally suited for tracking artificial
satellites and for receiving signals from the automatic
picture weather satellites so that a facsimile map
can be produced.

Next month's article is the final part of this
series; it will describe a Jupiter Project, give
details of other observation activities, and show
how a radio map of the sky may be produced.

P.E. GEMINI

REPRINTS AVAILABLE

Because of the continuing interest in the
*“P.E. Gemini" Dual Purpose Stereo Amplifier it
has been decided to reprint all articles (together
with any appropriate amendments) in booklet
form.
The price of this 32-page booklet is 55p, including
postage. Orders for copies, with P.O. or cheque
made payable to IPC Magazines Ltd., should be
addressed as follows:
The Receiving Cashier (P.E. Gemini)
IPC Magazines Ltd.,
Tower House,
Southampton Street,
London, W.C.2,

137




Bib Groov-Kleen model 42

9]

ltems mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

I.C. RELAY

To fulfil the demand for sub-
miniature relays, which are both
electrically and mechanically com-
patible with standard 14-lead dual-
in-line i.c.s, Keyswitch Relays have
just marketed a relay which will
plug in to a standard dual-in-line
1.c. socket.

For use with standard 5V 40mA
drivers the D.I.P. relay is capable of
switching 100V d.c. 0-25A, 10W.
The contact material is high quality
Rhodium and has a life of 10 to
100 million operations, depending
on load conditions. The speed of
operation is claimed to be Ims and
a release time of 0-5ms.

The small size of the relay make
it particularly suitable for portable
equipment where dense packaging
of components on printed circuit
boards is necessary.

Further information and literature
may be obtained from Keyswitch
Relays Ltd., Bendon Valley, Garratt

Lane, Wandsworth, London, S.W.I8.

Dual-in-line relay from
Keyswitch Relays

SOLDERING [RON
CONTROLLER

The lastest product from Light
Soldering Developments Ltd con-
sists basically of a lightweight sol-
dering iron fed from a solid state
power control unit. The controller
varies the temperature of the iron bit
over a range of 150 to 400 degrees
Centigrade.

One of the features of the ETC/1,
as the unit is designated, is that
it is claimed that it does not
generate any r.f. interference.

The plug-in soldering iron con-
tains no control components except
the temperature sensor. The long-
life bits which slip over the heating
element are available in a range of
tip sizes.

RECORD CLEANER

As a result of an enthusiastic
demand for the record cleaner
Model 40, Bib have now produced
a Groov-Kleen Model 42. This
device automatically removes dust
from the record grooves prior to the

i

T

The ETC/1 solid state power con-
troller for soldering irons from Light
Soldering Developments

stylus so improving reproduction
and reducing record wear.

In chrome finished aluminium, jt
resembles a pick-up arm, but with
a brush at one end and an adjust-
able counterweight at the other.

In use the brush is lowered on
the first grooves of the record. As
the turntable revolves dust removed
is collected by a fixed velvet roller
which follows the brush. After
tracking, dust on the roller is
removed by a separate hand brush,
included with the outfit. The height
of the arm on the mounting pillar
is adjustable.

The Groov-Kleen has  been
designed to fit (by a self-adhesive
base) practically any make of turn-
table or record changer. and retails
at £1-99.

HI FI TIPS

Also from Bib comes the book
“Hi Fi Stereo Hints and Tips™ by
John Borwick which contains basic
practical information on routine
care and maintenance of an audio
installation. This is lightly informa-
tive and reasonable value at 25p.

communicate directly with the reader.

June, July, August 1971

Mr. C. D. Grace, 22 Pixie Ridge Road,

Burghfield Common, Berkshire.

December 1970, January,

March 1971

Mr. J. A. Steven, "Andor', Skitten, Nr

Wick, Caithness.

August 1971

K. Meeres, 133 Churchgreen

Bletchley, Bucks.

September, November, December 1970,

January to May 1971, November 1971

Mr. D. G. Harrington, 25 Poynter Road,
cush Hill Park, Enfield, Middlesex.

February,

Road,

BACK NUMBERS WANTED

Anyone who can supply the undermentioned are asked to

April to August 1971

Mr. P. Groome, ""The Steps", Well Street,
Loose, Kent.

December 1968

Mr. E. G. Dowley, 8 Felstead Avenue,
Cilayhall, iiford, Essex.

Novémber 1965

Mr. S. H. North, 17 Jenkins Grove, Ports-
mouth, Hampshire, PO3 6HE.

June 1968

* Mr. F. G. Smith, 5 Kimptons Close, Shelley,

Ongar, Essex.

July, August, September 1971

Mr. P. B. Ayre, Moredun House, Carrington
Road, Edinburgh, EH4 1QR.

We regret that back numbers of Practical Electronics can no \
longer be supplied. We will try to publish announcements of
readers’ requirements (without a guaranteed date) free of charge.

January 1969

Mr. A. J. Campbell, '“Donegai”, 9 Medina
Gardens, East Oakley, Basingstoke, Hamp-
shire.

January, February, June, July, August,
November 1968, March 1971

Mr. §-O Karolusson, Box 64, S-452 01
Strdmstad, Sweden.

August, November 1971

Mr. J. Blake, 423B Angus Street, New
Westminster, British Columbia, Canada.
February 1971

Mr. C. Clark, 94 Pensby Road, Heswall,
Wirral, Cheshire.
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Oscilloscope

Ed
splitter

By D.Burn Ph.D.

Now that digital i.c.s are freely available at very
economical prices, many electronics enthusiasts
will doubtless be experimenting with them. The
value of the oscilloscope as an aid to both design and
fault location in digital systems will quickly become
apparent, but so too will its limitations.

A single-beam instrument will afford the detailed
examination of the waveform at one point in such
a system, but to examine the time relationship
between pulse trains at different points, they must of
course be displayed simultaneously. Two waveforms
may be observed with a double-beam instrument,
but more than two is not possible unless a beam-
splitting unit is used.

The unit described in this article has been designed
to permit the simultaneous presentation of up to
four digital waveforms on u single-beam, or five on
a double-beam oscilloscope. It is not suitable for
use with linear waveforms, or digital signals that
are outside the limits of TTL capability, i.e. between
0V and SV.

SYSTEM OPERATION

To explain the functions of each section it is con-
venient to describe their operation by reference to
the system diagram of Fig. 1. The circuit diagram of
the whole unit is shown in Fig. 2.

The whole system is controlled by a clock genera-
tor in the form of a multivibrator comprising TR1
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and TR2. This runs at about 250-350Hz and its
frequency can be controlled by adjusting VR,

The output from this clock drives a divide-by-
four counter formed from an SN7473 TTL dual
JK flip-flop, IC1. The input signals to the unit are
fed to a digital gate system which determines which
of the four waveforms is switched through to the
oscilloscope at any given instant. This switching is
performed by gates G2a to G2¢ and G3a which are
enabled in sequence by the output from the counter.
The inversion, which is not necessary, is eliminated
by gate G3b acting as a NOR gate to the inverted
outputs of the four input gates.

These gates are standard TTL NanD devices,
G2a, G2b and G2¢ being the individual parts of an
SN7410 triple 3-input package IC2, while G3a and
G3b are the parts of an SN7420 dual, 4-input
package 1C3.

A digital-to-analogue converter produces a different
voltage for each state of the counter. This output,
which determines the position of the trace on the
sereen. together with the output from the input
selector. suitably attenuated by R6 and R7. is fed to
an operational amplifier 1C4.

The gain of this amplifier is around X3 and is set
by the feedbuck resistor R17. Capacitor CI! and
the combination C10 and R18 uare compensation
components necessary to reduce the gain of the
amplifier at high freauency so that oscillation cannot
occur.

Since both digital and analogue parts of the circuit
are controlled by the same clock, the overall effect
is that the oscilloscope sweep is deflected so as to
produce four equally spaced traces; each one corre-
sponds uniquely to one of the four gates, G2a to
G2c¢ and G3a, and hence the input waveforms. The
input to SK1 is arranged to carry the top trace. the
others following in order.

DIGITAL-TO-ANALOGUE CONVERTER

The circuit, which produces the different voltages
for different states of the divide-by-four counter, is
an extremely simple digital-to-analogue converter.

SYNCHRONISATION

IC4 ourpur To
0SCILLOSCOPE

Ri1-16

i 3

: ]

pooo b | | (L5 |
i l BSa = FY




It consists simply of six 10 kilohm resistors, Rl
to R16. connected between the counter “A™ and “B”
outputs. Its operation may be explained with the
aid of Fig. 3.

The inputs to the resistor network (A and B) will
be at either ground potential, or very near (logic
*07): or about +3-6 volts, the average TTL logical
“17 voltage, depending upon the states of the bi-
stables BSla and BSIb, see Fig. 3a. Thus as the
counter steps through its four possible states the
inputs to the network udopt the values shown in
Fig. 3b.

The network may be simplified in each case to
give the .equivalent forms shown in Fig. 3c, from
which the output voltages may be determined as
shown. Hence the output increases in equal steps
with successive clock pulses, giving rise to the wave-
forms shown in Fig. 4.

The positive-going staircase from the network is
applied to the inverting input of the operational
amplifier whose output is therefore the negative-
going staircase necessary to put the first trace at the

sk2 SK3  SK1  5K4
Y
q SYNG
A Y
J 7
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+5Y
o— L Y
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k0 5kQ 10kn <1kl wooo .
| 1444 l A | 144 4 |-
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o22uF |TR2
2N 29266 o
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o VvV
R6 1k
+ 5V

] RY Ri2
£ -L 10kQ 10k A
‘lsoo;;r !o-mr
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] 2500pF
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Fig. 2. Circuit diagram of the beam-splitting unit
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A

top of the screen. The potential divider formed by CLOCK PULSES
R6 and R7 attenuates the signal from the input o
selector so that its amplitude is just less than the Bola LD
separation between the traces. 1) 518
SYNCHRONISATION

A problem that arises with the use of beam- el L e o 10k0 o
splitting devices concerns the synchronisation of the : 2 lc WA oUTPUT
oscilloscope timebase. Clearly there will be a —_————
tendency for the timebase to lock on to the switch- 2 o |4
ing frequency rather than on to the input wave- 10k o 10kA
forms. Where a double beam oscilloscope is used, 3 tio
one of the input waveforms can be fed to the Y DLy
amplifier and the timebase internally synchronised ) . ol 7
to it, the beam-splitter output being applied to the {a} §

Y2 amplifier.

Where a single beam oscilloscope is used, the
timebase should be set for external synchronisation
and one of the input waveforms applied to the sync
input; this is provided for by a lead connected to
the signal input of gate G2a and terminating in a

COMPONENTS . ..

Fig. 3a. The circuit of the digital-to-analogue
converter

0 +36V  +36V +36v

Resistors
R1 1k Q R11 10k Q 4 5% _ - o
R2 4-7k Q R12 10k ©24+5% (b}
€ 13 10k 2 +59 . .
23 1?“12 214 10k Q2 2 542 Fig. 3b. Actual voltages for different states of the
RS 1k R15 10k Q 4 5% counter
R6 1k R16 10k €2 +5%
R7 10k R17 10k Q +36V
R8 250 5W R18 1-5k€)
R9 1-5k Q R19 47Q T
R10 1-5k Q 12y
All 10% W unless otherwise stated
Potentiometers Ty si0

VR1 5k Q preset
Capacitors

C1 0-22uF C7 O04uF e w “ .
<,

C2 0-22uF C8 0-1uF

C3 1,000uF elect. 25V C9 0-1uF

C4 500uF elect. 25V C10 2,500pF Fig. 3c. Equivalent circuits and corresponding
C5 500uF elect. 25V C11 100pF output voltages

C6 500uF elect. 25V

Integrated Circuits N
ICI SN7473 (BP73) dual JK flip-flop CLOCK
IC2 SN7410 (BP10) triple 3-input gate

1C3 SN7420 (BP20) dual 4-input gate

{C4 unA709C, BP709P or L709P (8-lead TO5) =
Transistors ' A

TR1, TR2 2N2926G or similar (2 off)
Diodes

D5 51V 5W Zener B
D6,D7 12V 400mV Zener (2 off)
T1 Mains transformer, 12-0-12V 1A secondary
LP1 Mains neon with resistor
6in < 34in 0-1in matrix s.r.b.p. board and terminal
pins

IC4
Coaxial cable, plugs and test probes (4 off) OUTPUT
Grommets, solder tags, metal for brackets, single-

D1-D4 1N4001 or any 50 p.i.v. 1A diode (4 off) [
Miscellaneous

S1 Double pole on-oft mains switch :ﬁ:m

SK1-SK4 Coaxial sockets (4 off)

FS1 259mA fuse and fus:holder

7in x 5in x 4in metal case —\—L

core insulated wire

Fig. 4. Waveforms produced by the digital-to-
analogue converter
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BEAM SPLITTER CIRGUIT BOARD
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GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON, SE& 44N

CAPACITORS

0-0022uF

TRANSISTORS
ACI27 17p  BCIl09
ACi28 i8p gg::g
ACI176 212p  BCI90
AC187 28p  pC(57
ACi88 27p  BCIS8
ACYI(9 23p BCI59
ADI49 4 BDI3|
ADI161/162 BDI132
ADTI 40 2, BFIIS
AFI18 45, BFi78
AF (24 BF179
AF125 BF |80

BFI8I

MINIATURE
ELECTROLYTICS

Practical Electronics

0-0022uF

0-00824:F
0-00824.F
001 1F
0-01uF
0-01 uF
0-01uF

1-0uF 250V

Note: S/M silver mica 1% tol.
P.S. polystyrene 29 tol.
MDC — a.c. rating = 300V.
. = Mullard min. foil.
ceramic.

BFX29 STi4l
BFX84 R
BFXE8 1N636
BRY30 2N706A
BEYSI) IN2926G
e 2N2926Y
2N29260
MATIO1 REE
MATI20 N304
MATI2I L
=0 2N3702
AC44 2N3703
OC4s 2N3704
oC7i 2N3705

ocr2 2N3706
el 200 2N3711

28200 2N38L9

OCP7! 2N 4058
STI40 2N5459

DIODES

AALI9
QA47
QA%
QA9
QA202
BYI100
BY127
BYZ12

February 1972

RESISTORS

All 5%, high-stability. ElI2 values.
4 watt—I13}p; | watt—4p; 2 watt—6p.

LOW Q RESISTORS

24 watt wire-wound. | @,
-89, 279, 330, 394,
47Q,560,680,820.

CONTROLS, Log. or Lin.

Single, less switch, 15p

Single, D.P. switch, 24p

Tandem, less switch, 40p

Sk, 10k q, 25k 0, 50k 2, 100k 1, 250k Q,
500k, IM@Q,2M Q.

FUSES

Itin glass—2ip
60, 100, 150, 250, 500, 750mA; I, 1-25, IS,
2,25,3,5 75,10, 1S amp.

tin glass—2ip

100, 250, 500mA; |, 2 amp.
Anti-surge {{in—8p

250. 500, 750, B50mA; 1, 1'5,2, 3 amp,
Anti-surge 20mm—5p

80, 125, 200, 315, 400, 500, 630, 800mA;
1,2 amp.

ELECTROLYTICS

10uF 64V
25uF SOV
SOuF SOV
100uF 25V
100uF SOV
250uF 25V
250uF 50V
S00uF 25V
500uF SOV
1.000uF 25V
1,000uF SOV
2,000uF 25V
2,000uF SOV
2,500uF 25V
2,500uF SOV
3,000uF 25V
5,000uF 25V
5,000uF SOV

SILICON BRIDGE
RECTIFIERS

A

FUSE-HOLDERS

For l{in fuses i8p
For 20mm fuses 1Sp

40P.LV.,
1-5 amp.

ZENER DIODES

From 2 to 33 volts.
400mW, 15p; 15 watet, 22§p

GARLAND BROS. LTD.

London’s

are South-East

leading components store and
have been helping enthusiasts

for 26 years.

If you are able to visit us

you will

find thousands of

other components at reason-

able prices.

Phone 01-692 4412

MAIL ORDERS: C.W.0. only. Please include 10p
p- & p. (Air mail extra). S.A.E. with all enquiries

please.

143



TO OSCILLOSCOPE "Y" AMP.

240V AC TO0 0SCILLOSCOPE

/? EXTERNAL SYNC.
1 1
s oy
|

)

Fig. 6. Interwiring diagram of the completed unit and general layout of
components on rear of the front panel. The hole for the sync lead is
not necessary if a double beam oscilloscope is to be used (see text)

plug appropriate to the sync terminal of the oscillo-
scope. Remember that it is easiest to synchronise
the oscilloscope to the input with the lowest repeti-
tion frequency.

POWER SUPPLIES

The power supplies for the unit are derived from
a single 12V-0-12V transformer TI. The two half-
wave rectifiers D3 and D4 provide positive and
negative supplies which are regulated to + 12V and
—12V by Zener diodes D6 and D7, and provide
power for the operational amplifier.

In addition, diodes D! and D2 provide a further
full-wave rectified output which is regulated to +5V
by DS, and powers all the logic circuits.

CONSTRUCTION

Apart from the transformer T1, all the components
are mounted on a single piece of 0-lin matrix per-
forated board, about 6in X 34in. A suitable layout,
although this is not critical, is shown in Fig. 5.
The components are held in place by passing their

144

leads through conveniently placed holes, using the
leads for the great majority of the wiring.

The i.cs. require somewhat different treatment.
Those in the dual-in-line packages are intercon-
nected with lightweight, single-core insulated hook-
up wire, which also serves to hold them in place on
the board. Careful soldering is vital.

The eight leads of IC4 (TOS can) are passed
through the board und anchored to eight, well-
spaced, terminal pins. The pin numbering for the
i.c.s is shown in the main circuit diagram. The
5 watt resistor, R8, aquickly warms up and is
mounted about { to lin from the board to avoid
heating adjacent components.

The completed circuit board is mounted on
the top of the case by two small brackets and the
interwiring is completed as shown on Fig. 6. Note
the coaxial lead on SKI, this is for the connection
to the sync terminal of a single-beam oscilloscope
and may be omitted if the unit is to be used with a
double-beam oscilloscope.

Four test leads should be prepared from coaxial
cable, each about 2ft long and having a coaxial
plug at one end and a suitable probe at the other.
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THE UNIT IN USE

To check that the unit is operating correctly, its
output is plugged into the oscilloscope Y input.
With synchronisation set to internal, adjustments of
the timebase should display the inverted staircase
waveform shown in Fig. 4.

If the first input (to SK1) is earthed, the top step
should be displaced downwards by almost the height
of one step. Similarly earthing the second input
should cuuse the second step to move down almost
to the level of the third. If the magnitude of the
displacement is very different from the required
amount it may be corrected by adjusting the value
of R7.

If the timebase is then allowed to free-run, i.e.
without synchronisation, at a higher frequency, four
equally spaced horizontal lines will be displayed,
their spacing being determined by the oscilloscope
Y-gain. Typical values for the prototype were 18
volts as the spacing between the traces and 1-4 volts
as the amplitude of each trace. Thus a setting of
2V/em will be i suitable Y-gain for most small or
medium sized oscilloscope tubes.

The Y amplifier may be set to either d.c. coupling,
or if the traces are displaced too far off centre for
the Y-shift to cope with, a.c. coupling may be used.

The signals to be examined are then applied to
the inputs and the timebase adjusted to display a
convenient number of pulses. The methods of
obtaining the necessary synchronisation have already
been described. With the oscilloscope timebase set
to below Ims/cm flicker becomes annoying. Thus
only waveforms with a frequency of above about
250Hz can be viewed satisfactorily.

If the repetition rate of the waveforms being
studied is close to a multiple of the beam-switching
frequency, a distracting flickering will be produced.
In such cases, the preset control VRI! should be
adjusted to give an acceptable trace. *
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Brings a
new serles

deseribing
theoryand I !
- applications of

AlPHA NUMERIC DISPLAYS

The first of a new series describing the many
different forms of readout display, how they operate
and how they are used with digital driver circuits.
Light emitting diodes, fluorescent phosphors, in-
candescent filaments, and cold cathode tubes are
all given extensive treatment.

1. 2.8.2.0.8 ¢

In[M"ln “NII .. for Guitars and QOrgans

PAGE
SUPPLEMENT

PIGK UPS & TURNTABLES

Are you thinking of buying a new tran-
scription unit? Before you take a look at the
wide variety of different types, sort out the
kind that will give you the best performance
that you can afford.

This extra feature gives you a broad
explanation of the characteristics and terms
used in specifications, and helps you to
understand what you are buying.

All inthe March issue of . . ..

PRACTICAL

ELECTRONICS

ON SALE FRIDAY FEBRUARY 11
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_Photo-Print

By A.WOODROW

AST month the circuit theory of the process control
L unit was explained. This month we deal with the
construction and methods of printing both monochrome
and colour.

COMPONENT BOARD

The construction of the control unit is quite
struightforward. The majority of the components
are mounted on a Sin X 33in Veroboard panel, the
remainder being mounted directly onto the case.

Details of the Veroboard panel are shown in
Fig. 4. The four mounting holes are first drilled
6BA clearance. The breaks in the copper strips are
then cut with a small drill or spot face cutter. At
first sight, it would appear that not all of the breaks
are necessary for the operation of the unit, but it
should be remembered that the stabiliser is at mains
potential.

To avoid any possibility of the uaccessible parts
of the control unit from becoming live through in-
sulation breakdown, it is advisable to isolate this
corner of the panel completely from the remainder
of the circuit; hence the row of copper strip breaks
down the centre of the board.

The components are then mounted on the panel.
The links are fitted first, using insulated wire, then
the horizontally mounted resistors, capacitors and
diodes are soldered in place. The polarity of electro-
lytic capacitors and diodes should be observed. The
vertically mounted resistors and remaining semi-
conductors follow, and the panel is completed with
the fitting of terminal pins in the positions shown.
A photograph of the completed board, ready for
assembly into the case, is shown.

MOUNTING OF COMPONENTS

As the components made by different manufac-
turers may vary, all parts should be checked before
any drilling is begun, to ensure that the components
will fit the holes provided, sce Fig. 5. In particular,
relays may vary.

No mounting holes were provided on the relay
used in the prototype, and two Terry clips were
fitted to the case, the relay coil being clipped into
these. Many relays are, however, already fitted with
mounting holes, and the case drilling should b
modified to fit where necessary. :

The labelling of the front panel can be undertaken
at this stage, using Letraset and/or transfers. The
scales on the “balance™ and “paperspeed™ controls
are arbitrary, and are necessary only so that any
control setting can be resst as required.

LAST MONTH'S COVER. The Gnome Enlarger and
the Masking Frame were loaned by Wallace Heaton,
Fleet Street, London, E.C 4.
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The case-mounted components are then fitted,
using the rear-view diagram as a guide. The
Veroboard panel is not fitted at this stage. The four
4BA holes on the buse are used for fitting rubber
feet. Referring to Fig. 5, the wiring is then com-
pleted, omitting any wires going to the Veroboard,
and the small compopents R11, R10, R15, C3 and
D2 are fitted.

Lengths of wire are soldered to each of the ter-
minal pins on the Verobourd, und the panel is fitted
into the case, using distance pieces to space the board
away from the case. Each wire is then cut to length
and connected into the unit. R1 is then added to
complete the construction of the control unit.

The layout of the unit is in no way critical, and
any alternative method of construction may be used
if required.

THE PROBE

A probe, containing the light dependent resistor,
is made from a small plastic box. A hole is drilled
in the top, and the l.d.r. is fitted with its sensitive
surface uppermost.

The lead, with a 3-5mm jack plug on one end, is
connected at the other end to the lLd.r. This lead
should not be too stiff, as it may pull the probe
out of position from the enlarger baseboard; audio
screened lead is suitable. Extra weight may be added
to the probe head, so that it will stay where it is
placed on the baseboard. A few pieces of Plasticine
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TRANSFORMERS

MAINS ISOLATING SERIES
PRIMARY 200/250V SEC. 240V. C.T. 120V. &
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QIATDIREIY T : Learn as you build. You can learn both the theory and
" ' . practice of valve and transistor circuits, and servicing
- i work while building your own 5-valve receiver, transistor
LEAD ACID BATTERY co-i;xncsf“{%‘ésv'“ - portable, and high-grade testinstruments, all under expert

PRIMARY 200-250 VOLT tuition. Transistor Portable available as separate course.
FOR CHARGING 6 OR 12 VOLT BATTERIES

g ;e POST THIS COUPON TODAY

60
g 3 } Please note, these

>
3

-
3
“n
a
3

o

Sonwn—0
[»YeYol=Y=Nai¥]
e
WwWhoowmwe
NMNADRCOC AN
scw-“ocew
NWAONOW
FR—coNG
Nn—rOORN

. -3 }units do notin- P 52 i i i i
Ba i (| Tapcoa e i for full details of ICS coursesin Radio, T.V. and Electronics
125 (014133108121 ) Member of the ABCC Accredited by the CACC
All ratings are continuous. Standard construction: open with solder
tags and wax impregnation. Enclosed styles to order. Er we e @R G P S s s e e e e S
TRANSISTORS I

TO MANUFACTURERS FULL SPECIFICATIONS
BC107/108/109 9p 2N 3055 68p each AD 161/162 60p
each with mica and pair with mica and

bushes
25 + 55p
100 + 45p 100 + SOp
Minimum order 10 500 + 40p 500 + 45p

INTERNATIONAL
est 1. CORRESPONDENCE SCHOOLS

pieces this range. 1000 + 40p Dept. CB25, Intertext House, StewartsRd., London Swgau)
* Quantity prices on application Please send me the ICS prospectus—free and without
Also stocked: SEMICONDUCTORS * VALVES obligation.
MULTIMETERS * MAINS KEYNECTOR {state Subject or Exam.)
ELECTROSIL METAL OXIDE RESISTORS
NAME AGE
. 2 " - {Block Capitals Please)
BARRIE electronics

11 MOSCOW ROAD, QUEENSWAY
LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY

INTERNATIONAL CORRESPONDENCE SCHOOLS
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BSR C.109 SUPERSLIM
STEREO & MONO

Plays 127, 10" or 7" records.
Auto or Mnmnl A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.
8ize 13} 1liin.

Above motor board 33in.
below motor board 2¢in.

with STEREO and MONO XTAL £7- 75 Post 25p. .

RCSDE-LUXE 3 WATT AMPLIFIER, Ready made tested.
2-stage with triode pentode valve, 8 watts ontput. Tone and
volume controls. Isolated mains transtormer. Knobs,
loudspeaker, valves ECL82, EZ80/81. Response £4 Post
50-12,000 cps. Sensitivity 200mV, 25p.

R.C.S. PORTABLE PLAYER CABINET

s
i
-

B

e

Really lmn.t appearance with space for R.C.8. Amplifiers
and most modern autochangers. Size 18 »15 8in. Metal

fittings. Carrying handle. Two tone rexine covered.

Popular Colours. £4 Post
25p

GARRARD SINGLE PLAY TA Mk IIL £|o

Ideal Discotheque or Hi-Fi. Stereo/Mono.

GARRARD PLAYERS with Sonotone 8TA Cartridges.
Stereo Diamond and Mono Sapphire. §P25 Mk III £16.
Model 3500 Stereo and Mono Autochanger £14. Post 25p.

R.C.S. TEAKWOOD BASE. Ready cut out £275
for mounting (state player make and model).
R.C.8. PLASTIC COVERS FOR ABOVE BASE. £225

Durable tinted plastic. attractive appearance.

EMI PICK-UP ARM. With mono xtal and stylus £1-25.
HI-FI PICK UP CARTRIDGES. Diamond Stereo/Mono
9TA £2-50; GP94 £2-50; GPH3 £2 00; Mono GP91 £1-50;
GC8 £125: ACOS L.P. only 50p.

E M WOOFER AND
. sle TWEETERKIT

£51

Comprising o fine example 0f a Wooler

10; 6!in. with a massive Ceramic
Magnet. 440z. Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 3lin. square has a special
lightweight paper cone and magnet flux
10,000 lines.

POST

Impedance Standard 8 ohms
Maximum power 12 watts

Uselul Response 35 to 18.000 cps
Bass Resonance 45 cps

WEYRAD P50— TRANSISTOR COILS
RASW Forrite Aerial... 65p Spare Cores............ 3p
Osc. P6O/IAC...... ... 30p Driver Trans. LFDT
LF. P50/2CC 470 ke 8. ..33p Printed Clrc\nt. PCAI ..50p
3rd LF, PS0/3CC. . .33p J.B. Tuning Gang . 85
;g‘l)ll or PS1/2 .... ... 33p ‘ Weyrad Booklet. .

3

/8V p | OPT
Mullard Ferrite Rod 8 x jin. 20p. 6 x lin. 25p.

VOLUME CONTROLS 800um Coax 4y ye.
Long spindles, Midget 8ize | BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/S 15p. D.P. 25p. ‘40!d £1-40; 80 yd. 22.
STEREO L/8 86p. D.P. 76p. | FRINGE LOW LOSS |o
Edge 5K. 8.P. Transistor 25p. | 1deal 625 and colour

VEROBOARD 0-15 MATRIX
24 x 8in, 268p. 2} x 3}in. 17p. 33 x 3}in. 28p. 3% x 5in. 30p.

EDGE CONNECTORS 16 wey 25p; 24 way 38p.

PINS 36 per packet 21p. FACE CUTTERS 38p.
8.R.B.P. Board 0-15 MATRIX 2}in wide 3p per lin.,
3tin. wide 4p per lin.: 5in. wide 5p per lin. (up to 17in.}.
8.R.B.P. undrilled ) in. Board 10 x 8in. 15p.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2lin. sides
8 x 4in. 45p; 8 X 6in, 53p; 10 x 7in, 85p; 12 x Bin. 85p;
14 x 9in. 80p: 16 x 6in. 80p; 12 - 3in. 50p.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in, 9p; 8 x 6in. 15p;
14 3in. 18p; 10 x Tin. 18p: 12  5in, 20p; 12 x 8in. 28p:
16 x 6in. 28p; 14 x 9in. 34p; 12 x 12in. 40p.

liinch DIAMETER WAVECHANGE SWITCHES. 25p.
2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way 25p each.
1p.l 2-way, or 4 p. 2-way, or 4 p. 3-way 25p
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.
“THE INSTANT’ BULK TAPE
ERASER AND HEAD
DEMAGNETISER

Ty £2:35%%

HI-FI STOCKISTS.

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

R.C.S. STABILISED POWER PACK KITS

All pntl and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V a.c. Output voltages available 6 or 9 or 12

or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2 Post
Details 8.A.E. Free
R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12v, or H.T. line 200-300v. D.C. operation. Sise
11"% 14”2 3", Response 25 c.p.3. to 25 Kc/s, 26 db gain.
For use with valve or traunsistor equipment.
90 Post
P 10

Full instructions supplied. Brand new.
Guaranteed, Details 8.A.E.
NEW TUBULAR ELECTROLYTICS CAN TYPES
/350V .. 14p | 250/25V .. 14p, 16+16/500V.. 55p
14p | 500/26V .. 20p | 50+50/350V.. 85p
14p | 1000/25V  35p | 60+100/350V  BSp
15p | 1000/50V  47p | 32+432/250V.. 18p
20p | 8+8/450V  18p | 32+432/450V.. 88p
10p | 8+16/450V 20p (350 4-50/325V  B50p
10p | 16+16/450V 25p | 324324 32/350V 43p
.. 10p | 32+32/350V 25p {100+ 50+ 50/350V48p
SUB-MIN. ELECTROLYTICS. 1, 2, 4, 5, s. 18, 25, 30, 50, 100,
200mF 15V 10p; 500, 1000mF 18V 18p; 2000mF 25V 42p.
0-01mF, 4p. Silver Mlcl 2 to 5000pF, 4p.
0-5 13p; 1mF 15p; 2mF 150V 15p.
0-1 5p: 0-25 8p; 0-47 25p.
ICA. Close tolerance 19,. 2-2-500pF 8». 560-
£2,200pF 10p; 2, ,00-5 600»!‘ 20p; 8,800pF-0-01, mfd 30p each.
TW] ANG. *“0-0” 208pF+176pF, @5p; Slow motion
drive 385pF+ 385pF with 25pF +25pF, 50p; 500pF slow
motion, standard 45p; small 3-gang 500 pF £1-60.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 86p.
CHROME TELESCOPIC AERIALS 23in. Swivel base 20p.
TUHI](G 8olid dielectric. 100pF, 500pF, 859 each.
MERS. Compression 30. 50, 70pF, 5p;
1 pF 150pF, 8p; 250pF, 10p; 600pF, 750pl‘ 10p; 1250pF, 10p.
SILICON REC. 40-LUCAS 2DS500 Bridge 70v. 5 amp £1.
RECTIFIERS CONTACT COOLED half wave 60mA 38p;
86mA 48p. SILICON BYZ13 30p; BY100 30p; BY127 30p.
Full wave Bndn Recuﬂerl 75mA 50p; 150mA 98p.
X-GOVT. RECTIFIERS 250V 200mA 30p.
NEON PANEL mDXCATORs 250V AC/DC Red or Amber 20p.
RESISTORS. } w., ! , 209 1p; 2 w. §p. 100 to 10M.
HIGH s‘l‘ABILﬂ‘Y 7 w 2%, 10 ohms to 1 meg., 10p.
Ditto 59;. Prelerred nluel 10 ohms to 10 meg.. 4p.
WIRE-WOUND RESISTORS 5 wait, 10 wati, 15 watt,
10ohms to 100K 10p each; 2! watt, 1 ohm to 8-2 ohms 10p.

SCOOP! METAL PLINTH

AND PLASTIC COVER

Cut out ready for Garrard or B.S.R.
£5.50

Will play with cover in position.
Latest design. Covered in black
leatherette. Antimagnetic.

12! 14]'x}7!in. high including

cover. Post 25p
MAINS TRANSFORMERS .5
250-0-250 80 mA. 8.3 v.4amp. ................ £1-40

250-0-2850 830 mA. 6.3v.3.52.63v.1a, 0r5v.2a. 22
350-0-350 80 mA. 6.3v.3.58.63v.1a,0r5v.2a. 22
300-0-300 v. 120 mA,, 6.3 v. 4 2. C.T.; 6.3 v. 2a. 22-50
MINIATURE 200v.20 mA.,8.3v.1a. 24 x2} x2in. 75p
MIDGET 220 v. 45 mA., 6.3 v. 2 2. 23 x 21 x2in... 80p
P.E. AURORA TRANS. 12 +12v., 500mA .. 1
MINI-MAINS 20v. 100mA. 1} x13 x1%in.
HEATER TRANS. 8.3 v 3e. . . 5
Ditto tapped sec, 1.4 v.,2, 3, 4, 5, 83v.1; amn 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped ontpntl
a8t 2amp. 3,4,85,6,8,9,10,12,15,18,24 and 30 v. £2
lamp, 6, 8, 10. 12. 18, 18. 20. 24, 30, 36, 40, 48,60, £2
2 amp,, 6. 8, 10, 12, 18, 18, 20, 24, 30, 38, 40. 48, 60. £3
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
Input/Output, 150w. £2; 500w. £5; 000w. 212
CHARGER TRANSFORMERS. Input 200/260v.
for 6 or 12v., 1} amp., £1-20; 2 amp £1-50; 4 amp. 20
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12v. outputs. 1{ amp. 40p; 2 amp, 58p; 4 amp. 85p,
All Transtormers Postage 25p each

ALL MODELS “BAKER SPEAKERS"” IK STO0CK

BAKER 12in MAJOR £9

$0-14,500 c.p.s., 12in.
double cone, wooler and
tweeter come together
with s BAKER ceramic
magnet assembly having
a flux density of 14,000
gauss and a total flux of
145,000 Maxwell
resonance 40 c.
20 walts. State
15 ohm, Post Free.

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

wig twedater. crossover,
bafle =an .
instractions, £I I 50
BAKER '* BIG-S8OUND * SPEAKERS
1Group 25' ‘Group 35°' *Group 50°
12 inch 12 inch 15 inch
25 watt £7 35 watt £9 50 watt £ I 9
3or8orl5ohm 3or 8orl5ohm 8 or15 ohm
TEAK HI-FI SPEAKER CABINETS. Fluted wood front,
For 12in. dia. speaker 20 x 13 x 8in 29 Post 25p
For 13 x 8in. speaker 16 x 10 x Bm !5 Pon 25p
For 10 x 6in. speaker 168 x 8 x o8t 25p

LOUDSPEAKER CABINET WADDING 18in. wnde. 15p it
GOODMANS HI-FI 64in. WOOFER
8 ohm, 10 watt. Large ceramic magnet. f
Special Cambric cone surround. [
Frequency response 30-12,000 £ 4
cps. ldeal P.A. Columns.
Hi-Fi Enclosure Systems, etc.
ELAC CONE TWEETER ¥
The moving coil disphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps, 8ize 3} x
3} x 2in. deep. Rating 10 watt. 3 ohm or
15 ohm models. £ I ,90 Post 10p
Horn Tweeters 2-18Ke/s, 10W 8 ohm or 15 ohm £1-50.
De Luxe Horn Tweeters 2-18 Ke/s, 15W, 8 ohm £3.
TWO-WAY 3,000 c.p.s. CROSSOVERS 8 or 8 or 15 ohm 95p.
SPECIAL OFFER! ohm. 2%in. dia.; 36 ohm, 2in.; 3 in,
25 ohm, 2lin. di in. dia.; 8 4in: 8" Sin. £
150hm 34m dia.; 7 - 4i 5in.
8 ol x 4in.; 3 ohm, 2§in, 3in, 5in, 5 8in, 7 din.
LOUDSPEAKERSP M. 3 OHMS. 8lin. £1-10; 8x 5in. £1-25;
8x 2}in. 90p; 8in. £1-75; 10x Bin. £1-90.
Sin. WOOFER. 8 w. max, 20-10,000 cps. 8 or 15 ohm £1-80.
ELAC 10in. 10w. Twin Cone. De Luxe Ceramic 8 ohm 24.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia, 6 watt,
3 or 8 or 15 ohm models £1-95 each. Post 15p.
OUTPUT TRANS, EL84, etc. 25p. MIKE TRANS. 50:1 25p.
SPEAKER COVERING MATERIALS. Samples Large S.A.E,

GOODMANS OUTPUT TRANSFORMER 5 watt push pull for
valves ELS84, etc., 3, 8 and 15 ohms 85p. Post 20p.

BAKER 100 WATT
ALL PURPOSE
POWER
AMPLIFIER

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

£39 &

ALL EAGLE PRODUCTS

BABGAIN AM TUNER, Medium Warve. £4
Superhet. Ferrite aerial. 8 volt.

E.M.I. 13} X 8in.

With twin tweeters.
And crossover. 10 watt. £ 4
State 3 or 8 or 15 ohm.
As illustrated. Post 15p
With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-60 cps. o 25
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 16p
Recommended Teak Cabinet £5
Size 16 10 - 8in,  Post 25p.
LOUDSPEAKER KIT P2
Triple speaker system combiniug on ready cut baffle,
1 in. chipboard 15in. 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 deaigned to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum, Total response
20-15,000 cps.  Full instructions for 3 or 15 chm.
TEAK VENEERED BOOKSHELF ENCLOSURE.

16x10x 8in. Modern design, with £5
Fluted  Wood  Frout. Highly Post 25p
recommended.

MINIMUM POST AND PACKING 15p.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Waednasdays 9-I p.m., Saturdays 9-5 p.m.

BARGAIN 4 CHANNEL TRAKSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.
‘Will mix Microphone, records, tape and tuner

with separate controls into single output. 9 volt.

Stereo version of above. 4-25
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt,
Printed Circait. c:hbnud lide dial tuning.

Walnat Cnbmet Size 7 *: 5 < 4 inch

BARGAIR FM TUNER as above, £750

Chassis only, len cabinet.

BARGAIN 3 WATT AMPLIFIER, 4 ‘l‘nnnltor £3 so
Push-Pull Ready built, with volume control.

COAXIAL PLUG 6p, PANEL S8OCKETS Gp
OUTLET BOXES. SURFACE OR FLUSH

BALANCED TWIN FEEDERS 5p yd. 80 ohms or 800 ohms,
JACK SOCKET Sid. open-circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3:5mm Chrome 14p. DIN
S8OCKETS Chassis 3-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin
25p. VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

E.M.l. TAPE MOTORS 120\7. or
240v. AC. 1,200 rp.m,

8pindle 0-187:: 0~ 75|n. Biu 3} * £| 25
21 x 2%in. (lllnslnted) Post 15p,
BALFOUR GRAM. MOTORS.
120v. or 240&. A}C. 13,/2203) rsp.m. 4 pole
50mA. Spindle } < ize,
2} 2} <1%in. Post 155 8OP

CALLERS WELCOME

Ll](E 18p.

List 5p. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 50, 68, 159 pass door. Rail Selhurst. Tel. 01-684- 1“.5
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Fig. 4. Layout of components and underside of circuit
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board showing breaks in copper strips
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Fig. 5. Interwiring details and layout of components in case

J

inside the box will do the trick. The probe used with
the prototype is shown with the photograph of the
rear view of the completed unit.

THE DIFFUSER PLATE

The negative is measured using the integration
method; the light transmitted by the negative is
scrambled, using a diffuser, such that no detail
reaches the buaseboard, and the probe measures the
average light level. A diffuser plate is therefore
required.

If a piece of opal glass or plastic is available, this
can be used. Otherwise, a picce of clear Perspex is
rubbed gently with fine sandpaper or emery cloth.
The process should be continued, rubbing each side
alternately, until, when the diffuser is placed just
below the enlarger lens, no detuil of the negative can
be secn projected on the baseboard.

The diffuser plate is fitted to the enlarger such
that it can be swung into place an inch or two below
the lens, and can be moved out of the wuy when not
required. Many enlargers are already fitted with
a red swing filter, and the diffuser may be fitted to
the mounting for this, either in place of, or in addi-
tion to, the red filter. Alternatively, the diffuser can

150

be attached to one of the mounting holes ol a
suitable capacitor clamp, the clamp then being fitted
to the lens barrel.

FILTERS

The third accessory, required only for colour
printing, is a set of fiiters, one each of red, green
and blue. Suitable types are the Kodak Wraitten
types 29 (red), 61 (green) and 47B (blue). These are
required to be placed, in turn, in the light beam in
addition to the diffuser plate. To prevent damage to
the filters, they can be mounted, cither sepuarately
in transparency mounts, or together in a home made
mount with three windows.

INITIAL CHECKS

For the initial checks, VR3 is set to the fully
anti-clockwise position, i.c. with the slider at the end
remote from TRS collector. The probe is plugged
in, and the control unit switched on. With the func-
tion switch in the centre position, nothing should
happen.

When the switch is set to “measure”, a click should
be heard as the relay energises. If the enlarger lamp
has been connected at this stage, the lamp will light.
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

PREMIER STHEREO SY

© consiats of the new Pretier 800 all
fransistor steren aaplitier, o T/C anto manual recond player unit
titted stereo nianoe ceraniic cartridge h diamand stylus and mounted in 1eak
tinish ptinth with perspex cover and two matehing teak fnish loudapeaker
systetns.  Absolufely complete and supplied ready to plig in and play. 800
amplifier has an output, of 5 watts per channel with inputs for ceramic and
magnetie pick-1p, tape and luner also tape ontput suchet and headphone socket.
Cantrols: Bass, Treble, Valume, Balance, Seleetor. Mono/Stereo switeh. Hemul-

carr. £1-75

phone socket. Power unjoft. Black leatherette cahinet with alumininn front
panel. Nize 120in x 67in X 23in. (Amplitier available separately if required
£18-25. Carr. 40p.)
PREMIER STERBEO SYSTEM "TWO", as above but with Garrard 8pP23
Mk. TI1 atl magnetic cartridge ~ONLY £48. Carr. £1-75.
PR r;n:lb:lt_ HEI[-I‘:{:)((?F:YH,'\'[‘E\I;"T‘Il REE." ]'pf;nis STEREOQ
consists  of NGE 3 stereo  amplifier
ON LY wiving 6§ watts rms per channel with Bass, Treble. HEADPHONES
» Volune and Balanes Conteols. Inputs for Magnetie
and ceraniic pick-up, tuner, tape in and ont. Stere and a" Ieads
- earphone socket. Garratd SP25 Mk. 16 in teah and plugs
finish plinth with cover and Mle«l \mmhme‘lT AHCD H .
i steren cartrige. A pair of 111 speakers | SUPPlied with
size 161in X 10}in x Yin fitted KM} units complete all systems
3 1 . ON -75. Carr. £1-75
carr. £1 75 the nmuhmg systen. ONLY £57-75. Carr. £1-7

SP25 Mk I|I SPECIAL! NEW LOW COST PREMIER 800

PREMIER HI-FI OFFERS!
Ampiifcr (List £69.00) £23-00
Rogers Ravensbrook 11
£39-50
£49-00

Stereo Amplifier in teak

case (List £52-50)
£28-50
£29-00

Rogers Ravensbourne

Stereo Amplifier in teak
£15-50
£19-50

case (List £64)
£9-97

less cartridge (List £41-61)
Garrard SP25 111 with
Goldring G800 cartridge
¢List £28-35)

Garrard AP76

less cartridge

Garrard 3500
with Sonotone 9TA
stereo cartridge (List £15-50)

Garrard 2025 T/C with
Sonotone 9TAHC Diamond
Cartridge

Garrard 2025 T/C with

Metrosound ST20E
Sonotone 9TAHC Diamond
Cartridge ready wired in

Garrard SP25 Mk. III Bingle
Record Player. Fitted
Goldring G800 Magnetic
stereoClrm'dge asavailable,
Complete in Teak Plinth
with Rigid Perspex Cover.

Total list Price aver £34.

PREMIER £ l 8.90

PRICE
P& PS50

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
21in speaker units with
soft padded ear mnffs.
Adjustable headband.
8 ohnt impedance. Com-
plete with 6ft lead and
sterco jack plug.
P.& P
2op
imp.

HTEREO SET Luw
P &P

. 10D
MONO STETHOSCOPE S8ET Low imp. 52p. P. & P. 16p

STETHOSCOPE 21-25.

STEREO AMPLIFIER

A troly high quality stereo amplifiec— compare the
specification, compare the price. Qutpnt: 5 watts per
channel. Frequency response: 30-20,000Hz 4 2db.
Distortion: 19%. Outpnt [mpedance ¥ ohms nom. Inpntr
equalised to R.ILAA.
Magnetic  4mV. Ceramic 100my.  Tuner 100V,
Tape 100mV. Tape out 130mV, Din sockets for inputs
and outputs.  Mono/8tereo switch. MNterea Headphone
socket. Attractive slim line «esign black leatherette
cabinet with aluminium frent panel. Nize 12}in X
Alin x 2jin.
ONLY £16-25

40p

E.M.I. 13x 8in. HI-FI SPEAKERS

Fittel two 2}in tweeters
and  crossover network.
Available with 8 or 18
ohm impedance. Hand-
ling capacity 10W. Brand
new.

£3-47 P. & P. 40p

— ‘* WELLER EXPERT"’
e SOLDER GUN
Baves time and simplifies soldering
in the home and gervice dept.
Two position trigger gives instant
dual heat 100/140 watt. 240 volt A.C.
P. & P.
30p

s —

““Weller Marksman™ Soldering Iron
Lightweight, &in peneil bit, 25 watt.
£1-50 P. & P. 1Gp

240 volt AL,

Stereo Amplifier in teak
case (List £39-50)
Goldring GL75

teak plinth with cover £14-00
Carriage and Insurance 50p extra any “VERITONE” RECORDING TAPE
item.

SPECIALLY MANUFACTURED IN USA. FROM EXTRA STROKG
PRE-STRETCHED MATERIAL. THE QUALITY I8 UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished aplice free finish. Smooth
output throughout the entire audio range. Double wrapped—attractively boxed.

= - | TAPE CASSETTES
§g-iii C60 (%) 37pi

€90 gop3tor | Lrs 3 =m0 pve 28p  LP6 5" 1200° P.V.C. 78p
M mn) 62P 8% | T8 3+ ss0 roivester 7,  DTe si- isor rOLYESTER 8115
120) g7p Stor | DTS 31" 80 FOLYESTER &%  TT¢ 51 2400° POLYESTER 418

Ci20 () 87p "% | ses 5° &0 v 4 8P7 7- 1%200° P.V.C. a%p

o o b LES §° 900 PYV.C. 50p  LP7 7 1800 P.V.C. 75p

r DTS §° 1200° POLYESTER 75p  DT7 7° 2400° POLYESTER $125

PREE Cassette Head Cleaner with cvery 10 cassettes TT7 7- 3600 POLYESTER 2250

TAPE $POOLS 3" 5p, 5°, 51", 7° 8p.
Post and Packing 3° 6p, 5°, 53" 8p, 7" 10p.

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

{3 reels and over Post Frec.)

10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 3451/2639
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:Q1-636 3451
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FIND  BURIED TREASURE !

Transistorised Treasure Locator

Thix fnlly portable fransis-
torised metal locator detects
and tracks down buried metal
objects —it  xignals  exact
locations with loud  audibie
sound (o phones  used)—
usex  BNY  transistor  ra
which fit« insile— no  con-
nections  needed,

ARCHAEO-
LOG]CAL PIECES, ETC. ETC.
Extremely sensitive. will
xighal presence of certain
objects buried several
feet belonwe  ground!
No  knuwiedge of

radio  or  elec-

tronicx required.

Can be buill with
sase in one xhorl evening by angbody from
nine years of age upwards. with the clear,
casy-to-follow. step-by-step, fully illustrated
instructionk—usex atandard PP3  battery.
No woldering neceswsary. Kit includes nuts,
screws, wire, ete. ONLY 28:37 + 27p p & p.
(Sectional handle as illustrated 75p extra.)
Parts available separately. Made up looks
worth £15!

SHORTWAVE TRANSISTOR

onLy £2:25

Anyone from 9 years
up can follow the
step-by-step,  ecaxy
as ABC, fully  illux-
trated instruetions, N
sehluting acvessary. 76 statious
logged on rod aerial in 30 mi
Africa, USA, Switzerland,
ve thrille of  worlll wide  news,
vumic, cte,  Eavesdrop on unusual
‘wex PR battery. Size only
1+ X 1jin. Only 2225 + 17pp & .
Kit includes cabivet, serows, instructions,
cteo (Parts avaiiable ~e|mraul\ )

Eavesdrop on the exciting world
of Aircraft Communications—

V.H.F. AIRCRAFT BAND
CONVERTER onLy £2-37

Listen in to AIRLINES,
PRIVATE PLANES, JET-
PLANES. Eavesdrop on erciting
wcrvax lalk between piluts. ground
approach candrol. airport tower.
Hear for yourself the disciplined
roices hiding lenaeness on talk
duiens. Be with them when they
to take nerve ripping decigions in
emergencies—Tune into the international
distrers frequency.  Covers the aircraft
frequency  band incluling BEEATHROW,
GATWICK, LUTON, RING

WICK, ETC. ETC. CLEAR A8 A BELL. Thix
ﬁmlutu fnlly transistorised instrument can
be built by angyone vver nine in under tio
hours, No soldering necessary. Fully
illustrated simple instructions take you
step-by-atep.  Uses standard PP3 battery.
Ali you do is extend rod aerial, place close
to any ordinary medium wave raslia (even
tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY £2-37 + 23p
P & p for kit inclading case, nuts, screws,
wire, etc. etc. (Parts available separately.)

SLEEP INDUCER

ht
and can't get off to sleep again? Would you
like to be gently soothed off to satistying sleep
every tP  Then build ingenious
clectros sleep inducer. 7t even atops by itself
s6 you don't have Lo worry about it being on all
wight! The loudspeaker produces southing
awdio-frequency sounds, continuously re-
peated —but as time goes on the sound
gradually becuines less and less—until they
eventually cease altogether, the effect it has

< wn peuple iz amazingly very similar to

hypnosia,  All trankistor. No knowledge of
eleetronics or radio necded.  8tep-by-step
instructions, Neo soldering necessary. Kit
mdud(w case. nuts, wire, screws, ete.  SEND

4+ 23p p & p (parts available
.wparatclp )

ELECTRONIC ORGAN

ONLY
£2-75

Don't  confuse
with  ordinary
vlectric organs that
simply  blow  air
wver  mouth-orgon  type
reeds, ete.  Fully tran-
sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fifteen separate keys span two

JSull oetaves—play the ** Y ellow Rose of Teras’,

play “*Silent Night"', play " Auld Lang Syne",
ete. etc.  You have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE O
ELECTRONIC8 NEEDED. No soldering
necessary, simiple as ABC to make. Anyone
over nine years can build it easily in one
short evening following the fully illustrated.
step-by-step.  simple instructions. Y
22-75 + 23p p & p for kit, including case,
nuts, screws, simple instructions, etc. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for someone.

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE

£4-95
4.
PULLY
TRANSIS-
TORISED
PRINTED CIR-
METAL
DETECTOR MODULE.
Ready built and tested —just plug in a PP3
battery and ’'phones and it's working.
Put it in_a case, screw a handle on and YOU
BAVE APORTABLE TREASURE LOCATOR
EASILY WORTH ABOUT £20! EASILY
LOCATES COINS, GOLD, 8ILVER,
JEWELLERY, HISTORICAL RELICS,
BURIED PIPES, ETC. So sensitive it will
detect certnin nbjects buried SEVERAL FEET
BELOW GROUND! GIVES CLEAR
SIGNAL ON ONE COIN! 24.95 + 30p carr!
ete.

BUILD 5 RADIO AND
ELECTRONIC PROJECTS
onvy £1-97

Amazing Radio Con-
struction set! Becone
a radio expert for
£21-87. A complete
Honie Radio
Course. No ex-
(é‘;/”rﬂy perience needed.
Partsa including
e $’ @ simple indtructions for
each  design. Tllustrated
step-by-step plans, all transistors,
loudspeaker, personal phone, knobs, screws,
ete., all you need. Presentation box 37p
extra as illus. (if required) (parts available
separately) no soldering necessary. Send
2197 + 2ipp & p

SOOTHE YOUR NERVES, RELAX WITH

AMATING RELAXATRON

CUT8 OUT NOISE

RELAXATRON is
basically a pink noise
generator. Besides D
being able to mask out ‘m
extraneous unwanted ey
sounds, it has other

ONLY

very interesting pro-
£2-25

OR DISTRACTING: SURROUNDINGS, IF
YOU HAVE TROUBLE CONCENTRAT-
ING, IF YOU FEEL TENSED, UNABLE
TO RELAX—then build this fantastle
Relaxatron. Once used you will never want
to be without It —TAKE IT ANYWHERE.
Uses atandard PP3 batteries (current used
su small that battery life I8 almost shelf-life).
CAN BE EASILY BUILT BY ANYONE OVER
12 YEARS OF AGE using our unique,
step-by-step, fully illustrated plane. No
soldering necessary. All parts Including
case, a pair of crystal phunes, Coniponents
nuts, Bcerews, Wire, ete.,, no soldering.
Send only 2225 + 25p p. & p. (Parts
available separately.)

CONCORD E LECTRONICS LTD. (P.E.27), B Westbourne Grove, London, W.2. Callers Welcome 9 a.m.-6 p.m. inc. Saturday

THE MAZDA BOOK OF

PAL REGEIVER SERVICING

£3-50. Postage |15p.

by D. J. Seal.

HI FI YEAR BOOK 1972, £1-25. Postage
I15p.

TV TECHNICIAN'S
MANUAL, by G. R. Wilding.
Postage 10p.

INTRODUCTION TO VIDEO
RECORDING, by W. Oliver. £1-50.

Postage 10p.

HI FI FOR THE ENTHUSIAST, by

M. L. Gayford. £2. Postage 10p.

TRANSISTOR AUDIO AMPLIFIERS,

by Jack Darr. £2-10. Postage 10p.

110 INTEGRATED CIRCUIT
HOME
CONSTRUCTOR, by R. M. Marston.

PROJECTS FOR THE

£1-20. Postage 10p.

MAKING AND REPAIRING TRAN-
SISTOR RADIOS, by W. Oliver. £I.

Postage 10p.

THE MODERN BOOK GO0.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.
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BENCH
£2-50.

£7°25
Solve your communicas
tion problemis with this
4-8tation Transistor Intercom systerm (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Calljtalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires cach £6ft. and
other accessories. P. & P. 40p.
MAINS INTERCOM

No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear coinmunication.
On/off switch and volume control with lock system.
Price 214.50. P. & P. 35p extra.

INTERCOM /BABY ALARM

Same as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.
Battery 14p. P. & P. 25p.

£2-99
Why not boost
business  effi-
ciency with this incredible De-Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handsct. A useful office aid. On/
off switch. Volune control, Battery 14p extra. P. & P.
22p. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/1)
169 KENSINGTON HIGH STREET, LONDON, W.8

U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO-
CHROME RECEPTION

All U.H.F. aerials

now fitted with

tilting bracket and 4

element reflector.

LOFT MOUNTING

ARRAYS
7 element £2:25. |l element
£2.75, 14 element £3-25.

18 element £3-75.
WALL MOUNTING c/w WALL ARM
AND BRACKET. 7element £3-25. || element
£3-75. 14 element £4.25. 18 element £4-75.
CHIMNEY MOUNTING ARRAYS c¢/w
MAST AND LASHING KIT. 7 element £4.
Il element £4.50. 4 elemem £4.75. 18
element £5-15.
MAST MOUNTING arrays only 7 element
2-25. |l element £2-75. 14 element £3.15.
IB element £3.75. Complete assembly in-
structions with every aerijal. LOW LOSS
coaxial cable 9p yd
KING TELEBOOSTERS from £3.75. LABGEAR
all band V.H.F.—U.H.F.—F.M. radio mains
operated pre-amps £7- 50. State clearly channel
number required on all orders. P. & P. on all
aerials 50p accs. 1Sp. C.W.O. min. C.0.D.
charge 25p.

BBC-ITV-FM AERIALS

BC (band |) Wall S/D £2, LOFT inverted
T «25. TER 'H’ array only £3.
ITV (band 3) 5 element foft array £2-50,
7 element £3, COMBINED BBC-ITV lch
| +5 £2.75. | +7 £3-50. WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre-amps from £3.75.
COMBINED U.H.F.-V.H.F. aerials | +-5+9£4,
| +5414 £4.50. 1+7+14 £5. F.M. RADIO
loft S/D £1. 3 element £3-25. 4 element £3.50.
Standard coaxial plugs 9p. Coaxial cable 5p yd.
Outlet box 30p. P. & P. all aerials 50p, accs. 30p.
C.W.O. min, C.0.D. charge 25p. Send 5p for
fully illustrated lists.
CALLERS WELCOMED
OPEN ALL DAY SATURDAY

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

Mitcham, Surrey
Telephone 01-648 4884
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The meter should also deflect, and an adjustment to
either the balance or paper speed controls will vary
the reading.

Under conditions of daylight or bright room light-
ing, it is unlikely that the meter can be balanced.
but shading the l.d.r. from direct light should pro-
duce a minimum reading on the meter at some set-
ting of the controls. Returning the function switch
to the centre position will de-energise the relay, and
the meter reading will drop to zero.

The balance control is now set to the maximum
clockwise position; depressing the function switch
momentarily. the relay should energise, and remain
so for about 60 seconds, when it will de-energise
automatically. Any variation either way on this time
is not important, being due to component tolerances.

With the balance control in its mid-position, the
time should be in the order of 10 seconds, and in
the fully anti-clockwise position, one second. If the
above checks prove satisfactory, the exposure meter
and timer are operating correctly. .

VARIATION OF MAINS VOLTAGE

The testing and setting-up of the lamp stabiliser
requires the use of a variable voltage mains supply
—actually, two mains voltages are needed. with a

Completed wiring board, ready for assembly into case

means of switching between them. The lower volt-
age should be about 220-22>V, the higher about
240-245V.

These voltages may be obtained from a large
transformer, either isolating or auto, providing it
has suitable tappings and can handle the power of
the enlarger lamp. A variable voltage transformer
can also be used, although switching between the
two voltages cannot be achieved as quickly as is
desirable.

A third method is the insertion of a resistor in
series with the live mains lead. A resistor of about
40 ohms 10W is suitable for a 150W lamp, 80 ohms
10W for a 75W lamp. A switch is connected across
the resistor, so that either voltage can be selected.

If the last method is used, it may be necessary to
select the time at which the setting-up is carried out;
particularly during the winter months, the mains
voltage is likely to be low, and it will be difficult to
achieve the higher voltage. If the work is carried out
in the late evening, no difficulty should be
experienced.

It should be remembered that, whichever method
is used, the components in the switch circuit are at
mains potential, and any adjustments should be
made very carefully, to avoid contact with live
mains.
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SETTING UP

The lamp should now be connected to the con-
trol unit, if this has not already been done. The
initial adjustments may be made in normal lighting.

With the function switch in the “measure™ posi-
tion. and the mains at the higher level, .adjust VR3
clockwise until the lamp dims a little. Observing
the lamp. switch to the lower voltage. and check
that the lamp dims.

Return to the higher mains voltage and adjust
VR3 u little further clockwise. Switch to low mains
and observe that the lamp dims. Continue with these
adjustments until, when the mains is switched
between low and high levels and back. there is little
or no change in the brightness of the lamp.

The stabiliser takes a short time to adjust to such
abrupt changes of voltage, and will brighten or dim
when the muains is raised or lowered respectively.
before settling back to a steady level. In spite of

_this effect, a reasonably uccurate setting for VR3 can

be found. Final checks ure carried out in darkroom
conditions.

With illumination only from the darkroom safe-
light. and the higher mains voltage applied. adjust
the paper speed control for minimum deflection on
the meter. with the balance control at its approxi-
mate mid-position. No negative need be in the
enlarger.

If necessary. the balance control can be adjusted
to obtain a balance. Note the readings on the con-
trol unit. Switch to the lower mains voltage, and
with all other conditions as before, adjust the balance
control to restore a balance on the meter.

The two readings should be identical, or very
close. If necessary. readjust VR3 to obtain the
smallest difference between the two readings. Refer-
ring to the scales used on the prototype. a difference
of not more than O-1 should be obtainable.

PILOT LIGHT

In most darkrooms. sufficient illumination will be
available from the safelight to enable the meter to be
seen easily. In cases where is is not so, space has
been left over the meter to enable a pilot light to be
fitted to the control unit. A neon type is most suit-
able. this being connected to the transformer side
of SI.

The lens colour must be selected to give a photo-
graphically safe light. For colour printing, an amber
lens is suitable, this also being safe for monochrome.
If black and white only is to be printed. a red lens
muy also be used. If there is any doubt as to the
safety of the light, it should be tested by exposing
printing paper to the light for several minutes, pro-
cessing the result, and examining the paper for
fogging.

PRINTING MONOCHROME

A negative is chosen to produce a print for cali-
brating the paper speed control of the unit. The
negative should have a full range of tones between
black and white. but without large areus of either
very light or very dark. A good print is made
from this negative using trial and error methods,
such as a test strip.

For calibration purposes. the print should be of
the size most commonly used by the photographer,
and the enlarger should be adjusted to produce a
print requiring about 10 to 15 seconds exposure.
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The enlarger must be fed through the control unit,
so that the lamp is supplied from the stabiliser.

Once this print has been made, the enlarger set-
tings must not be changed, and the required
exposure time is noted.

The next step is to set the controls of the umit
to give an exposure the same as that required for
the calibration print. This is done by adjusting the
balance control until, when the function switch is
pushed, the timer switches on the lamp for the
required time.

With the room lights out, and the enlarger set as
for the calibration print, the function switch is set
to “measure”. The clear rebate areas of the nega-
tive should be masked such that only the picture area
is projected onto the baseboard. The diffuser plate is
placed in position under the lens to integrate the
light, and the probe of the control unit is placed on
the baseboard, in the centre of the pool of light so
formed. With the balance control set to the posi-
tion previously determined, the paper speed control
is adjusted to give minimum deflection on the meter.

The setting of the paper speed control so found
should be used whenever paper of that make and
grade is used for printing. The calibration must
be repeated when any other type of paper is used,
and a new paper speed setting determined.

USING OTHER NEGATIVES

To make a print from any other negative, the
paper speed control is set to the correct setting for
the paper to be used for the print.

The negative is placed in the enlarger, with the
clear areas masked as before. With the function
switch in the “measure™ position, the enlarger is
adjusted to the required degree of enlargement and
focused, then the lens is stopped down to the
selected aperture. The diffuser is placed in the light
beam, and the probe is put on the baseboard. The
control unit is adjusted for minimum meter deflec-
tion, using the balance control.

The probe, as used in the
prototype, showing how the
l.d.r. is held in position by a
rubber grommet
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Switch the function control to the centre posi-
tion to extinguish the lamp, and remove the diffuser
and probe. Place a sheet of printing paper on the
baseboard and depress the function switch to
“expose”, releasing it once the relay has energised.
The timer will now expose the print automatically
for the correct time, and the print can be processed
in the normal way.

If prints come out consistently too light or too
dark, the cause is probably that an unsuitable nega-
tive was used for the calibration print. The cure is
to make a small adjustment to the paper speed set-
ting; if the unit is wired in the same way as the pro-
totype (see Fig. 5), an increase in the paper speed
will produce an increased exposure.

PRINTING COLOUR

As with monochrome printing, the first step in
colour work is to produce a good print by trial and
error methods. The negative chosen for this print
should conform to the requirements of the black
and white negative: in addition, this one should
have a full range of colours, with approximately
equal areas of red, green and blue. In assessing
colours, other hues can be broken into the three
primaries, e.g. yellow can be considered as red plus
green.

When the print has been made, the filter pick
and exposure time are noted. The “basic pack™,
which is printed on each packet of paper, is sub-
tracted from this.

The control unit is then set for measurement, and
the negative is placed in the enlarger—as before,
the enlarger controls are set exactly as for the cali-
bration print. With the balance control set to zero,
adjust the paper speed control for balance, with the
diffuser plate and the red filter in the light beam.
Note the reading obtained. With no other altera-
tions to the setup, replace the red filter with the
green, and rebalance using the balance control.
Repeat for the blue filter.

Rear view of the completed unit. Hole sizes for the meter and switches
will vary as to the type used. Note that no fuse is shown
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VARIABLE VOLTAGE TRANSFORMERS
YNPUT 230/240V a.c. 5060 OUTPUT

VARIABLE 0.260V

All Types

from 1 to 50 amp from stock,

SHROUDED TYPE

1 amp, £7.00 20 amp, £49.00

2-5 amp, £8.05 25 amp, £58-00

5 amp, £11-75 375 amp, £82-00

10 amp, £22.50 50 amp, £98:00 9

15 amp, £25-00
2:5 amp

OPEN TYPE

amp, £8.05, All carriage paid.

L.T. TRANSFORMERS

All primaries 220-240V

{Panel Mounting) & amp, £4.75,
I amp, £7-00. 2.

Type No. Sec. Taps Price Carr
| 30, 32, 34, 36V ar 5A S £4.68 [
2 30, 40, SOV at 5A . £6-.88 45p
310,17, 18V ac I0A £4.95 45p
46, 12V at 20A . ... .. £6:43  45p
5 17, 1B, 20V at 20A £7.28 SSp
6 6,12, 20V at 20A £6-88 55p
7 24Vat I0A ... ... £5:23  45p
8 4, 6,24, 32V at 12A .. £7-15  45p
9, 6 and 12V ac 10A £3.75 45p
ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two fult octaves
{less sharps and flats). Fitted hardwood case.
Powered by two penlite 11V batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes.
Price £3.00. P. & P.22p.

50 in | 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 50 possible Projects are:

Sound Level Meter, 2 Transistor Radio,

Amplifier, etc. Price £7.75. P. & P. 30p.
CRYSTAL RADIO KIT

Complete set of parts, inciuding: Crystal

Diode, Ferrite Aerial, Dritled Chassis. and
Personal Ear Piece. No soldering, easy to build,
full step by step instructions. £1-75 inc. post.

BODINE TYPE N.C.I. GEARED MOTOR
(Type 1) 71 r.p.m Torque
IOIb inch. Reversible. 1/70th

h.p.. 50 cycle, 038 amp.
7= (Type2)28r.p.m. Torque 20lb.
inch., Reversible. |/80th hp
50 cycle, 0°28 amp. ""As new’
condition. Input voitage of
motor 115V a.c. Supplied complete with transformer
for 230/240V a.c. input. Price, either type £3:15
plus 35p. P. & P. or less transformer £2:13 plus
27p P. & P

12 VOLT D.C. MOTOR,

Powerful | amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete  with external gear train

(remaovable) giving final speed of approx.
r.p.m. Size: 4iin 24in dia
Price 95p inc. post.

230V/240V COMPACT _{:-.-
SYNCHRONOUS GEARED MOTORS || §| gg
=i

Manufactured by either Sangamo.
Haydon or Smith. Built-in gearbox

I r.p.m. cw. I r.p.h. afew. 10 r.p.h. ajcw.
30 rp.m. cw. 2 r.p.h. cw. 15 r.0.h. ajew.
60 r.p.m. cw. 3rp.h. alew. 20 r.p.h. cw.

6 r.p.h. cw. 30 r.o.h. cw.
cw. = clockwise rotation; ajcw. Anticlockwise
Fraction of makers' price. All at 75p incl. P. & P

6-12V D.C. MINI-MOTOR
’“\ Small, powerful, precision made,
ST smooth running, reversible motor.
/ 7,000 r.p.m. Weight only 2o0z.
LS £1 incl. P. & P.

MINIATURE LEVEL METER
Approximately 300 micro amp
basic, as fitted to Tape Recorders, || 7

1

1)
etc. Strip type dual coloured dial. I o]l
S0p +8pP. &P \‘4 LEVEL

VENNER Electric Time

Switch
200/250V Ex. GPO. Tested. Manually
set 2 onm, off every 24h. Override

2
switch: ISA £3-25,20A £3.75. P. & P.20p.
Also available with solar dial ON dusk
QFF dawn. Price as above.

All Mail Orders- -Callers-——Ample Parking
Dept. PE2, 57 BRIDGMAN ROAD
LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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36V 30 AMP. A.C. OR D.C. VARIABLE
L.T. SUPPLY UNIT

INPUT : e
220/240V a.c. ) @ =
OUTPUT 22 o

CONTINUQUSLY VARIABLE 0-36V
Fully isolated. Fitted in robust metal case with
Voltmeter, Ammeter Panel Indicator and handles
Input and outpur fully fused. ldeally suited for
Lab. or Industrial use. £58 plus £2 P. & P.

STROBE!

STROBE! STROBE!

Build a Strobe Unit. using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIiT

Speed adjustable | to 36 Flash per sec. All electronic
componeats including Veroboard S.C.R. ni-
junction Xenon Tube and instructions £6-30, plus
25p P. & P.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyristor.
Speed adjustable |-B0f.p.s. Price £10-50, P. & P. S0p
HY.LYGHT STROBE MK Il

This strobe has been designed and produced for use
in large rooms, halls and the phaotographic field and
utilises a silica plug-in tube for longer life expect-
ancy, printed circuit for easy assembly, also a special
trigger coil and output capacitor. Speed adjustable
0-30 [.p.s. Light output approx. 4 joules. £12-00.
P. & P. 50p. SPECIALLY DESIGNED. FULLY
VYENTILATED METAL CASE. For industrial
or Hy-Lyght. Including reflector. £4:00 P. & P. 45p.
Post paid with kit.

THE <SUPER’ HY-LYGHT KIT

Approx. four times the light autput of our well

proven Hy-Lyght strobe. Incorpora(mg

@ Heavy duty power supply

@ Variable speed from 1-23 flash per sec.

® Reactor contral circuit producing an
white light.

Never before a Strobe Kit with sa HIGH an output

at so LOW a price. ONLY £20 plus 75p P. & P.

ATTRACTIVE, ROBUST, FULLY VENT-

ILATED NETAL CASE specially designed for the

Super Hy-Lyght Kit including reftector £7.00 P. & P.

intense

p.
7-inch POLISHED REFLECTOR

Ideally suited for above Strobe kits. Price S53p,
P. & P. I13p or post paid with kits.
INSULATION TESTERS NEW!

Test to ILE.E. Spec. Rugged metal Y. |

construction, suitable for bench or \%{

field work, constant speed clutch. 5

Size L.Bin. W.4in, H.6in. weight 6lb.

1,000V, 1,000 megohms, £34.00 A‘&

carriage paid. »
MOTOROLA MAC [|1/6 PLASTIC

TRIAC 400 PIV. 10 AMP

Now available EX STOCK. Supplied with full data
and applications sheet. Price £1:05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

G.E.C. 12 WAY |5 AMP CONNECTORS

NEW in makers carron
£1-25

BAKELITE er
doz. FLEXIBLE £I 50
per doz. Post pa'd

(Minimum | doz).

PROGRAMME
TIMERS

o

(Mfg. by Magnetic Devices Ltd.}. 240v A C. 5r.p.m
‘Croouzet’ motor. Drives |5 cams, each operating
a 10 amp c/o micro switch. Cams are individually
variable, allowing innumerabie combinations. [deally
suited for machinery control. automation, etc. Also
in the field of entertainment, for chaser lights,
animated displays. etc. NEW PRICE £575. P. & P.
25p.

D.C. AMMETERS NEW!
IA, 5A, I5A, 20A, £1.75, incl. P. & P.
0-300V a.c.. £1-90. incl. P. & P.

230V A.C. SOLENOID

Extremely powerful with approx.

14lb pull, lin travel. Fitted with 92
mounting feet. Size: 4in long,

2%in wide, 3in high. £2:00 incl.

P. &P

230-250 VOLT A.C. SOLENOID

Manufactured by Y/estool Lid. (similar wn appear-
ance to above illustration). Approx. lilb pull
Feet size I3in Itin. Price 85p incl. P & P

SERVICE

TRADING CO.

uperior Quality Precision Made §

NEW POWER RHEOSTATS

100 WATT. 1 ohm,10A: 5 ohm,
4-7A; 10 ohm, 3A; 25 ohm, 2A;
50 ohm, | 4A: 100 ohm, IA;

500 ohm, 0-45A; | kg, 280 mA;
1°5 kQ, 230mA ZSI(!) 2A:5 kQ, 140mA. Diameter
3zin Shaft Ieng(h zin, dia. J7in_ All at £1:50 each.

I/5/IO/IS/50/I00/150/SOO,I/I 5/2-5/5kQ
All at £1-12 each. P. & P. |

15 WATT. I0/2$/SOII00/150/500/I/I 5/2:5/3-5/5kQ.
Atl at 78p each.

RELAYS siEMEeNS, PLESSEY, Etc.

MINIATURE RELAYS COMPETITIVE

PRICES
Col. (1) ! 2 3 ~ 4 .
Coil ohms 2HD M v_—SOp
Col. (2) 4clo 73p
Working 2 cj/o 73p*
d.c. volts :HIZB g:p:
Col. (3) c/o | P
Contracts 2 clo 639:
Col. (4) 2 ¢fo HD 73p
Price &M | 65p7
4 clo 63p*
HD = 63p*
Heavy duty 4 cjo s0p
*Incl. Base 4clo 63p*
All post ! 2¢jo S0p*
paid. ISk ' 85-110 | &M 50p*

12 VOLT D.C. RELAY

Three sets c/o contacts rated
at 5 amps. 78p including P. & P,
(Similar to illustration below.)

‘DIAMOND H’ 230 VOLT A.C.
RELAYS (Unused)

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

‘KEY SWITCH’ 230 VOLT A.C. RELAYS
One set c/o contacts rated at 7-5 amps. Boxed
PRICE: 40p. P. & P. 5p. (100 lots £32 including
P.&P)

UNISELECTOR SWITCHES

N EW 4 Bank 25 Way
24V  d.c. operation. £5.88,
P. & P. 12p. 6 Bank 25 Way
£6.50, P, & P. 12p.

24V d.c.

8 Bank 25 Way, 24V d.c.
operation. £7-62 plus 22p.

P. & P.

230 VOLT A.C, SOLENOID

OPERATED FLUI VALVE
Adjustable flow control, aII metal con-
struction. Will handle hot or celd
liquids, water, oil, paraffin, etc.
Available with #in inlet/outler or
5in inlet/outlet. Either type

P. & P. 20p.

LIGHT SOURCE AND PHOTO

CELL MOUNTING
Precision engineered hght a@
source with adjustable lens ﬂs

assembly and ventilated lamp

housing, to take ™MBC bulb.

Separate photo cell mounting assembly for ORPI12
or similar cell. Both units are snngle hote fixing.
Price per pair £2.75. P & P.

LIGHT SENSITIVE SWITCHES #

Kit includes ORP.I2 Photocell. Relay
Transistpr Circuit. For 6 or 12V D.C. g
operation. Price £1:50 plus 12p P. & P.

ORP, 2 and Circuit 63p post paid.

—
“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY

Each bank comprises a ¢/o rated at
10 amps 240V. A.C. Black knob lin.

Fixing hole ¢in. ONE bank 30p;

TWO ‘bank 40p, THREE bank

55p: incl

‘HONEYWELL' LEVER OPERATED
MICRO SWITCH - o
15 amps 250 volt A.C. c/o con- & L

tacts. NE in maker's carton. gl 7
PRICE: 10 for £1.90 including a0 -

P. &P

MICRO SWITCH
5 amp cfo contacts. Fitted with
removable push button assembly.
Ex. P.O. 20 for £1 inc. post. {Min,
order 20).

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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HENRY'S o
BY ATES

FOR
W COST

FIRST GRADE °A\°
FAIRCHILD

FERRANTI

AAYIO
AAY 42
AAZI3
AAZIS
AAZ17
AC107

BC214L
BCY30
BCY31
BCY32
BCY33
BCY34
BCY38
BCY39

£1-00
BCY40 B0p
BCY70 15p
BCY71 20p
BCY72 18p

BD1156
BD123
BDI124
BD131
BD132
BDY 11

81
BDY17

3150
BDY33 &by
BDY80

21

20p
18p
e8p
189
Wv
BBY?27
BBTY5A 12,
BSY95 12p
BU105 2225
BY100 15p
BY126
BY124
BY182
BYZI0
BYZIl

£5p

BZYT7881- 00
GET102 85p
GETI103 25p
GETILL 45p
GETI113 25p
GET114 20p
GETIL5 80p
GET1186 88p
GETBRO 45p
GET882 30p
GEX66

(OM378A B6p
MATI01 25p
MATI2] 28p
MC724P 80p
MJ420 80p
MJ421 80p
MJ2801

-
=3

£1
MJ2001
$1-50

MJE340 50p
MJE370 20p
MJE371 80p
MJIES20 76p
MJE521 70p
MJE2956
2110
MJIE3056
75p
MP8A06 25p
MPBAS6E 20p
MP8A70 16p
MP8106 50p
MPBU56 55p
NKT214 20p
NKT216 386p
NKT403 78p
NKT404 58p
OAS 88p
0Al0  25p
OA4T7
OA70
OA79  10p
0AS81
0A%0
0a81 7
QA9 7
OA200 7p
0A202 10p

oC18  s0p
0C20  $8p
0oC22 50p
0oC23 [
0C2¢
0C2 40p
0C26  88p
OC28 80p
0oC29  0p
0C3s 50y
0C36  60p
0C42 40y
0C43  S0p
0C44 15p
OC45 12p
0C70 1%
0oC71 18y
oCia My
0C75  28p
0C76  28p
0C717T  40p
0OC81  20p
0OC81D 80p
0C81Z 40p
oCs3  25p
0C84  25p
0C138  2bp
0C140 40y
0Cl41  60p
0C170 25p
0C171  30p
0C200  40p
0C201  75p
0C20?
0C206  98p
OCP71 97
ORP12 50p
ORP60 40p
8T140 15p
AT141
TIP29A
TIP30A 80p
TIP31A
TIP32A 70p
TIP33A
TIP34A
50
TI843 40p
TIS50 1fp
TI851 10p
TI852 10p
V4054  25p
VR525  85p
wOol1 80p
06 45p
ZTX107 15p
ZTX108 12p
ZTX109 18p
ZTX300 12p
ZTX 301 15p
ZT X302 20p
ZTX 303 20p
ZT X304 25p
ZT X500 18p
ZTX501 15p
ZTX 502 20p
ZT X503 17p
ZTX504 40p
ZT X531 26p
IN914 7
IN®16  10p
1N4148  7p
1844 i)
18021 7
18922 8p
26301 25p
2G302  30p
2303 35p
2N404 20p
2N606  18p
2N697 18p
2ING9%  80p
2N708  10p
2N706A 12p
2N708  1bp
2N930 20p
2N887 40p
2N1131 28p
2N1132 28p
2N1302 18p

TRANSISTORS

A SELECTION FROM OUR LIST

2N1303 "
2N1304
2N1305
2N1306
2N1307
2N1308
2N 1309
2N1613
2IN2147
2N2160 60p
2N 2217
2N2218
2N2218A

18p
22p

»
2N2219 20p
2N2219A

25p
2N2290 28p
2N2221 20p
2N2221A

250
2N2222 20p
2N2222A

23p
2N2369 18p
2N2369A

15p
2N2646 40p
2N2904 20p
2N2904A

»
2N2905 25p
2N2905A

£5p
2N2006 20p
2N2006A

u
2N2007 23p
2N2007 A
25p
15p
10p

2N2925
2N2926
2N3011
2N3053
2N 3054
2N30565

2N3614
2N3702
2N3703

40362
40430
40543
40594
40395

40636 8110

Full transistor
list available—
send for your
free copy today!

BRANDED

TRIACS, FETS, ZENERS, BRIDGES and

GERMANIUM and SILICON TRANSISTORS, DIODES, RECTIFIERS,

INTEGRATED CIRCUITS

1.T.T. - MULLARD - NEWMARKET - PHILIPS - R.C.A. - TEXAS
QUANTITY
[ ] 0 » A | » OFFERS !

FROM STOCK

BRAND NEW FULL SPECIFICATION TTLI4 SERIES T ke
BRANDED FAIRCHILD, I.T.T. AND T 25 + 17p L
DEVICES MAY.BE MIXED TO QUA LIFY FOR QUANTITY PRICING 100 + I5p
No. Description 1-1 12-24  25-99 100+ 250+ 500 + I12p
7400 Quadruple 2:Input NAND gates ”I 18p 14p 14p 18y 1000 + 10p
7401 Quad 2-input open collector NAND gnw- 209 18y op 14p 18
7402 Quad 2-Input NOR gates 209 18p 16 149 1%
7403 Quad 2-Input open collector NAND gates 20p 189 18p 149 1% 2N26446 Motorola
7404 Hextuple inverters 209 189 18y 14p 18 40p
7406 Hex inverters with open collector outputn 209 18p 16y 145 18 25 + 3Sp
7410 Triple 3-input NAND gates 20p 18p 16p 149 18 100 + J2p
7413 Dual 4-Input Schmitt triggers 30y 7 259 ey 20y 500 + 18p
7420 Dusl 4-Input NAND gates o 18 1 1 1 1000 + 139
7430 8ingle 8-lnput NAND gates 20p 18p 16p 149 18
7440 Dual 4-input NAND buffer gaten 20y 18p 16y 14y 1%
7441 BCD-Decimal decoder/Nixle driver 76 8y 0 [l s5p [} OCI170 Mullard 28p;
7442 BCD-Decimal decoder (4-10-line) TTL O/P . 769 ke o) 709 80p 85 25 +
7443 Excesa 3-Decimal decoder TTL outputs 4100 95p Wy 80p 709 100 + 18p
7447 BCD-Decimal 7 seg. decoder/Indicator driver  £1.75 £1-860 £1-45 £1.30  £1-15 500 + I1%p
7448 BCD-Decimal 7 aeg. decoder/driver TTL O/P  21.75 21-80 £1-45 £21.30 £1-15 1000 + 13p
7450 Expand dual 2-Input AND-OR-INVERT gaten 20y 18p 163 14p 18
7451 Dual2-wide 2-Input AND-OR-INVERT gates 20p 18p 16p 14» i8p BY127 Mullard 1§
7453 Quad 2-input expand AND-OR-INVERT gates  20p 18p 16y 149 1y ullar: [
7454 4-wide?2-lnput AND-OR-INVERT gnu- 20y 18p 16p 14p 1% 25 + I2p
7480 Dual 4-input expanders 20p 18y 16p 149 1% | + 10p
7470 Bingle J-K flip-fiop (gated inputs) 30p 7 28p 22p £0p 500 + 9p
7472 Single J-K flip flop (gated inputs) 30y 7 25p 22p 20p 1000 + 8p
7478 Dual J-K 8ip flop l‘: :;: u: g: m
7474 Dual D fip flop
7476 Quadruple bistable latch 45p 42p 40p «'é!lip ggp 0C35 Mullard 50p
7476 Dual J-K fiip-flopa with Preset and Clear 40p 37p 34p op 55» 25 + 43p
7480 Gated Full Adder 80p 75p 87p k3 16 7 90” 100 + 40p
7481  16-blt read/write memory £21-25 £1.15 £~1~10 £1- 601’ 500 + JI5p
7482 2-bit binary Full Adder 87p 80p 70p 85p o P 1000 + 30p
7488  4-bit binary Full Adder £91620 gg: ggg §g; 7:{:
4 16-bit RAN with gated write Inputs 7
;::o Qundrupie 2- lnpulg Exclusive OR m.. 45p 4lp 38p 35p 3sp [ IN2926 Green 10p
7490 BCD decade counter 789 70p 85p 60y th 25 + 9%
7491  R-bit shift regiater .00 96 90p 80p b:' 100 + 8p
7492 Divide twelve counter 76 70p 88p 60p “9 % + 6p
7492  4-bit binary counter . oo 769 700 88p 60y » 1 + Sp
7494 Dual entry 4-bit shift rewl-ter g 80y 78p 70p 85p &
7495  4-bit up-down ahift regiate: 80y 76 700 9‘3' o BCIOY All Makes
7498  5-bit parsllel/serial Infout shm regmvr £1.00 97p 95p 1;5 51.%0 \ow
74100 8-bit blatable latch £2-50 £2.30 £2-00 £1- 2
74118 Hextuple Bet-Renet \atehen £1-00 85p 80p 8op dbp 25 + 8p
74121 Monostable multivibrators o 80p 55p 50p 46p & p 100 + Tp
74141 BCD-Decinial decoder/Nixle driver . 81-00  96p 90p 80p Oy 500 + ép
74145 BCD-Deciinal decoder (1- 4-line) TTL OIP .. 8150 8140 g1.30 4g1-10 4100 1000 + Sp
74180 16-bit «iats selector/multiplexer .. gigg £35§0 %20:5 582035 £~2035
-bit dats selector/multiplexer A 7 >
74158 Dual 4-iine to L-ine data selector mumplmr £135 £l2y  £120  £115  g1-10 f§ INI0SS Fa"'ch;'gp
74164 16-bit decoder/demultipiezer .. £2:00 £1.76 £1.56 £1-30 £1.05
74188 Dual 2-line to 4-line decoder/demulupleur .. £1.55 £1.47 £21.35 £1.10 £1-05 25 + 63p
74168 Dual 2-line to 4-1ine decoder/demultiplexe: £1-55 £1.47 £1-35 £1-10 £1-05 100 + 50p
74190 Bync decade up-down counter, 1-line mode £1.95 £1-85 £1-76 £1-80 £1.50 500 + 40p
74191 Bync 4-bit up-down counter, 1-line mode .. £1.95  £1.85 £1.75 £1-60  £1.50 1000 + 2%p
74192 8ync decade up-down counter, 2-line mode ..  £2-00 £1-.80  £1-80 £1-65 £1.55
74198 Bync 4-bit up-down counter, 2-line mode £2.00 £1-80 £1-80 £1.60  £1-40 BYZI3Mullard 25p
4198 Asynchronous presettable decade counter .. 8180 41.40 31-30 £1-10 il - 00
74197 Asynchronous presettable 4-bit binary counter $1-80 40 81-30 8110 -00 25 + 20p
Texas 1.0, Handbook. Complete information’on 100 types. 40p. Post 10p. So0) + 17p
Complete data on the above in booklet 20 pages. Ref. 29, issue 2 at 15p post paid. 1000 + :59
Integrated circuit aockets 14 pin D.I.L. 25p; 16 pin D.1.L. 30p. + 12p
@ me e —
INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 100
CIRCUITS CIRCUIT 3 Watt Amplifier Stod with o 25 + 8p
MFC4000P 85p SL40SD 2000080 m 100 + Tp
Mcl-l‘()‘,wloP no:x Complets '];‘h B8-page T Sollu Current  1- 500 1 b
1C12 booklet, circaits d
PA246 8160 [ ,0d data BC35A 100 3 amps 80y 1000 + Sp
TADI100 5180 B o) 50,, (3 8CI5B 200 S ampe 85p
LD ‘153‘; e 8C35D 400 3 amps 90p | OC28 Mullard 60p
T SC40A 100 6amps 90p 25 + 5%
702C (TO5) 75 ZENER DIO
705 (TO8) “ 1- 100 500 1000 | BC40B 200 6 ampe 81-06 o i :g:
709C (D.I.L.) 45p 24 + + + BC40D 400 6 amps £1-00 1000 + 40p
723C(TO5) n{;g: wgr;/'w” SCASA 100 10 ampe ll-:l
Z$1CGT00) BC4SB 200 10 ampa £118
MCI303P 3200 peries® 120100 85 7 6 [ ceih 100 10 smme 8125 z“”z‘s’ Ieﬁsp)sp
MCI304P 29286 ¥ 1} watt )
BLA03D £1-50 ZL neries  25p 23p 20p 17p 18p BCH0 A 100 15 amps £1°88 100 + 289
741C(DIL) 75p § 3 watt BC50B 200 156 amps 81-45 500 + 20p
914(TO5) 40y m"z rerien '30p 27p 26p 82p 20p 8C50D 400 15 ampe 8176 1000 + 17p
923(TOS) 40p watt BCA0E 500 6 amps #1-85
TOSHIBA Z8 nerien  +40p 879 35p 30p 26p SCASE 500 10 amps 2145 | BCIOS and 9
20 watt amp.  $4-47 § Alltypesare 59,. Wire Ended + thene E 500 16 2198 All Makes 10p
TOSHIBA 8tud. in voltages 3:3-100 volt In all [ 8CS0K 500 15 amps A, S
Pre amp 81-50 standard values. *3:3-33 volt, DIAC 8D2 259 Vo0) I 7:
SILICON RECTIFIERS SRIDGENRECTIFIERS) 1200 M ::
1 AMP MINIATU. PLASTIC WIRE ENDED & Miniatare Potted !ﬂ!oon} x §°x I°
Type P.ILV. 1-49 50+ 100+ 0600+ 1000+
IN4001 50 6p 8p 4ip 4p  3ip | Type P-I-V- rent 1-12 Type P.LV.rent 1-11 § ADI$] ADI62 350
IN40O2 100 7p 6p B5p 4ip 4p [ 1002 100 2a BSp 4004 400 4a 76y each
IN4003 200 8p 7p 6 Bp  4ip 2002 200 2 65 6004 600 4a 60 25 + 32p
IN4004 400 8p ™ & bp (1) 4002 400 2a 78p 1008 100 &a 70p 100 + 28p
1IN4005 600 10p Op 8 7» & 2 600 2a B80p 2008 200 6a  78p 500 + 283p
IN40OG 800 1%p 10p 9p 8y ki d 1004 100 4a B5p 4008 400 6a 4£1-00 1 +
IN4007 1000 15p 1gp 10p (] 8y 2004 200 4a 70p 6006 600 6a 8110
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ADDITIONAL DISCOUNTS —10% 12+ :

HENRY’

15% 25+ : 20% 100+ — DELIVERY IS

NEW LIST - NEW PRICES | DISCOUNTS
{ 1970 TRANSISTOR 10%, 12 +

LIST 1500 - 18%, zs

SEND FOR YOUR FREL. | 209, 10

COPY TOOAY .
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Y ANY ONE
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All of these measurements are made without the
correction filters in place, ie. those filters which
are used when actually making the final print. Note
the readings obtained on the balance control.

The aim is now to compare the readings for any
other negative with the “'standard” readings.

COMPARISON WITH STANDARD

Place the unknown negative in the enlarger. The
paper speed is set as for the standard, and the
balance control to zero. As before, no correction
filters are used at this stage. With the diffuser and
red filter in the light beam, the aperture of the
enlarger lens is adjusted to obtain minimum deflec-
tion on the meter.

If a balance cannot be obtained, the degree of
enlargement can be adjusted to make this possible.
Replacing the red filter with the green, the balance
control is adjusted to restore balance, and the pro-
cess is repeated with the biue filter. The readings
so obtained aure compared with those for the
standard negative.

The object is to produce the same figures as for
the standard. If different readings are obtained, cor-
rection filters of yellow, magento or cyan are added,
and the measurements on the unknown negative are
repeated. For example, if the unknown negative
gives a lower reading with the green filter compared
to the standard. magenta filters are added to com-
pensate for the difference.

Whenever the filter pack is altered, the measure-
ment process must be repeated from scratch, start-
ing with the balance control at zero, and balancing
the bridge with the enlarger lens with the red filter
in place. When the readings are identical with those
obtained from the standard negative, the correction
filter pack is noted. This is added to the “basic
filters™ for the butch of paper in use, and the filter
pack required by ihe standard negative.

Any neutral density is subtracted from the result.
The filter pack resulting from this sum is the
correct one for printing the unknown negative.

The calibration for exposure is the same as for
monochrome printing. The exposure time for the
standard negative is set up on the control unit by
adjustment to the balance control. With the .filter
pack used for the standard print in place, and the
diffuser under the lens, adjust the paper speed con-
trol for balance.

With the unknown negative in the enlarger, and
the previously determined filter pack in place, set
the paper speed control to the position just found.
With the diffuser plute and probe in the light beam,
balance the bridge with the balance control. Remove
the diffuser and probe, place a sheet of paper on
the baseboard, and depress the function switch to
expose the print.

A NUMERICAL EXAMPLE

Although the process may seem complicated, a
numerical example may help in following it. When
a few negatives have been analysed, the procedure
becomes simpler.

The standard negative gives the following
readings:
Red filter 0 Green filter 5-6

Blue filter 7-2 Paper speed control setting 3-7
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This negative gave a successful print using a filter
pack of 00 30 40 (this referring to yellow-magenta-
cyan in that order), on paper with basic filters of
00 20 20.

Fo obtain the correct time exposure with the
control unit, the paper speed setting was 5-8.
Filter pack for standard print 00 30 40
Subtract basic filter pack 00 20 20

Standard filter pack

00 10 20
Set paper speed to 3-7 ’

The unknown negative to be printed initially gave
readings of :

Red filter 0 Green filter 4-7 Blue filter 6-8

To correct the low green reading, add magenta
filters.

To correct the low blue reading, add yeliow filters.

With a filter pack of 00 30 10 in place, the
readings obtained were identical with those of the
standard negative. The print is to bé made on paper
having a basic filter pack 20 09 30.

The calculation is then made:

Standard filter pack 00 10 20
Correction filters 00 30 10
Basic filter pack of paper 20 00 30
New filter pack 20 40 60
Subtract neutral density 20 20 20
Filter pack required for print 00 20 40

With this filter pack in place, and the paper speed
control set to 5-8, the balance control is adjusted
for minimum meter deflection, and the print made
as normal.

When a few negatives have been treated in this
way, the experience gained will make the task con-
siderably easier for future work. It is easy to become
discouraged initially, but persistence in the first few
attempts will later result in considerable savings in
time and materials.

L.D.R. STABILISATION

When working at low light levels, the light depen-
dent resistor will take 2 short time to adjust its
resistance. For this reason, whenever exposures of
30 seconds or more are needed, the cell should be
given a few seconds to stabilise before readings are
taken. This effect is particularly noticeable when
colour negatives are being analysed.

When readings are taken through the green and
blue filters, the lower sensitivity of the l.d.r. 1o these
colours may necessitate a delay of a minute or so
before the cell reaches its.final resistance.

A further point to be considered when very low
light levels are being measured is the position of the
darkroom safelight. If the safelight is too close to
the enlarger, the Ld.r. may be affected, producing
incorrect readings. This effect.is not too important
in colour measurements, when the red, green and
blue filters will reduce the cell sensitivity, but mono-
chrome measurements may be affected.
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Tape Noise Limiter

LTHOUGH vast improvements in the quality of
Acassette recorders has taken place since their
introduction in 1963, one key problem has remained,
that of tape noise, increasingly apparent at decreas-
ing tape speeds. The Dutch laboratories of Philips
have now developed a circuit, which can either be
a separate unit or built into new recorders, which
provides hiss free replay of musical signals. They
designed the circuit to be effective only during replay
so that all users of cassette recorders could benefit.
The system, known as the Dynamic Noise Limiter
(DNL), can also be used with other sound sources
such as record players or tape recorders.

CRITERIA OF DESIGN

When music is played softly it consists almost
entirely of pure tones in the low and middle
frequency ranges with hardly any harmonics. It is
during these soft passages that tape hiss is particu-
larly noticeable. When instruments are played loudly
many harmonics are produced which mask tape hiss.

Thus the problem the designers faced was that of
producing a low-pass filter which would only come
into operation during passages with low amplitude,
high frequency signals, ie. when hiss is most
apparent,

CIRCUIT OF THE DNL

The DNL acts as a steep low pass filter tripped by
high frequency signals in such a way that high
frequency signals above a certain level will bypass
the filter action. The circuit diagram of the final
unit is shown below. .

The first stage, formed by TRI and associated

elements of the music as well as tape hiss. One
signal goes through an audio pass filter formed by
C2 and RS and is fed to the output via VRI.

The other signal is fed to an active high pass filter
formed by TR2 and associated components. This
only allows frequencies above 4 kHz to pass on to
the next stage which is simply an amplifier formed
by TR3 and TR4. The gain of this stage is limited
by diodes DI and D2. The amplified high frequency
signal is then fed to a signal dependent attenuator
formed by D3 to D6 and C8 and C9.

The overall effect is that when high amplitude, -
high frequency signals are present large attenuation
takes place, whilst low amplitude signals are hardly
affected.

The “processed™ and ‘‘unprocessed™ signals are
then combined at the junction of Cl10 and ClII.
Because they are in antiphase the “processed’ sig-
nal is in fact -subtracted from the “unprocessed”.
Thus tape hiss is amplified and subtracted from the
original signal, whilst high amplitude, high frequency
signals are attenuated by the processor so subtrac-
tion leaves the original virtually unaltered.

PERFORMANCE

The designers claim that the result is a more pure
clean sound with all the noise in the soft passages
suppressed. The louder passages retain all their
brilliance and character. Unweighted measurements
show that the DNL provides a signal to noise ratio
improvement of more than 10dB at 6kHz and 20dB
at 10kHz.

The Philips DNL will be available as an accessory
suitable for all existing cassette recorders. In late
1972 there will also be available a stereo cassette

components, is a phase-splitter producing two recorder and deck with a switchable DNL facility
identical signals in antiphase containing all the built-in as part of the unit.
—0
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Circuit diagram of the Philips dynamic noise limiter
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Highfidelity Monolithic Integrated Circuit Amplifier

Two vyears ago Sinclair Radionics an-
nounced the World's first monolithic
integrated circuit  Hi-Fi ¢ amplifier, the
1C.10. Now we are delighted to be able to
introduce 1ts successor, the Super 1C.12.
This 22 transistor unit has all the virtues of
the original IC.10 plus the following
advantages:

. Higher power.

. Fewer external components.

. L.ower quiescentconsumption.

. Compatible with Project 60 modules.

. Specially designed butilt-in heat sink.
No other heat sink needed.

. Fulloutputinto 3,4. 5 or 8 ohms.

7. Works on any voltage from 6 to 28 volts

without adjustment,
8. NEW 22 transistor circuit.

o bW N =

o

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz to 100KH7 +
1dB.

Total Harmonic Distortion lLess than
1%. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Iimpedance 3to 15 ohms.

Power Gain 30dB (1,000,000,000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal}.

Size 22 x 45 x 28 mm including pins and
heat sink.

Input Impedance 250 Kohms nominal.

Quiescent current 8mA at 28 volts.

With the addition of only a very few external
resistors and capacitors the Super 1C.12
makes a complete high fidelity audio
amplifier suttable for use with pick-up, F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project-60 range
such as the Stereo 60 and A.F.U. may be
added. The comprehensive manual supplied
with each unit gives full circuit and wiring
diagrams for a large number of applications
in addition to hugh fidelity. These include
car radios, oscillators etc. The very low
quiescent consumption makes the Super
I1C.12 1deal for battery operation.

—1| Price. inc. FREE
printed circuit board
’l for mounting.

£2.98

SINCLAIR GENERAL GUARANTEE
Should you not be completely satisfield with your
purchase when you receive 1t from us, return the
goods without delay and your money will be
refunded in full, including cost of return postage, at
once and without question. Full service factities are
avaslable to all Sinclair customers,
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Sinclair Radionics Ltd, London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St Ives (048 06) 4311
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Sinclair Project 60

The World's leading range of high fidelity modules

Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.

N eW ' Performance characteristics are so good they hold their own with any other available system
. : irrespective of price or size.
" Sinclair

Project 60 modules are more versatile — using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner-amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre-amplifier contro! unit may also be used with any other power amplifier
system, as can the AFU fiiter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of sensitivity and audio guality. Project 60
modules are very easily connected together by following the 48 page manual supplied free
with all Project 60 equipment. The modules are great space savers too and are sold indivi-
dually boxed in distinctive white and black cartons. With ali these wonderful advantages.

Project ‘i
605 S

The easy way “‘.
to buy and C
build

Pro'ect 60 : H are going to get the best high fidehty in the world. yet thanks to Sinclair's vast manufacturing
I resources (the largest in Europe) prices are .fantastically low and everything you buy is
covered by the famous Sinclair guarantee of refiability and satisfaction.

{

s,

T Y e

@% there remains the most attractive of all — price. When you choose Project 60 you know you

Project 605 is one pack containing. one PZ5,

two Z30's, one Stereo 60 and one Masterlink. : q B .
This new module contains all the Input sockets Typical Project 60 applications
and output components needed together with all System The Units to use together with Cost of Units
necessary leads cutto length and fitted with neat
little clips to plug straight on to the modules. Simple battery Z2.30 Crystal P.U , 12V battery £4.48
Thus all soldering and hunung for the odd partis record player volume control
eliminated. You will be able to add further Project
60 modules as they become available adapted to Mains powered record 2.30,P2.5 Crystal or ceramic P U. £9.45
the Project 605 method of connecting. player volume control etc.
Complete Project 605 pack with £2995 20 +20 W. stereo 2x2.30s, Stereo 60, Crystal, ceramic or mag. £23.90
comprehensive manual. post free amplifier for most needs Pz.5 P.U . F.M.Tuner, etc.
f 0 tt high fidelit
:t!rzgl;:w:?gieﬁ’ £ Xl £l UER W HEEI 20 +20W.stereo 2 x2.30s, Stereo 60, High quaiity ceramic or £26.90
amphfier with high PZ.6 magnetic P.U .F M. Tuner,
performance spkrs. Tape Deck. etc
Sinclair Radionics Limited, London Road. 40 +40W. R M.S. 2x2.50s, Stereo 60 As above £34.88
St.Ives, Huntingdonshire PE17 4HJ. de-luxe stereo amplifier PZ.8, mains trsfrmr
[elis S esl(GaS 0GRS Indoor P.A. Z.50, P2.8, mains Mic., guitar, speakers. etc, £19.43

transformer controls

] -
EII ll IEII F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required.
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from a simple amplifier to a complete stereo

tuner amplifier with Project 60 modules

Z2.30 & Z2.50
power amplifiers

Project 60 Stereo F.M. Tuner

- First in the
world to use the
phase lock loop principle

The phase lock loop principle was used for recerving signals from space craft because of
its vastly improved signal to noise ratio Now. Sinclair have applied the principie to an F.M.
tuner with fantastically good results Other original features include varicap diode tuning.
printed circuit coils, an 1.C in the specially designed stereo decoder and squelch circurt for
silent tuning between stations Good reception 1s possible in difficult areas, and often a
few inches of wire are enough for an aeral In terms of a high fidehity this tuner has a lower
level of distortion than any other tuner we know. Stereo broadcasts are recerved automatic-
ally as the tuning control Is rotated, a panel indicator ighting up as the stereo signal is
tunedin This tuner can also be used to advantage with any other high fidelity system

SPECIFICATIONS—Number of transistors: 16 plus 201n I.C. Tuning range: 87.5t0 108 MHz.
Capture ratio: 1.5dB Sensitivity: 2V for 30dB quieting . 7uV for lock-1n over full deviatron.
Squelch lavel: 20uV. A.F.C. range: 200 KHz. Signal to noise ratio: > 65dB. Audio fre-

The Z 30 and Z 50 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance Total har-

monic distortion is an incredibly low 0.02% at
full output and all lower outputs. Whether you
use Z 30 or 250 amplifiers in your Project 60

quency response: 10 Hz - 15 KHz ( - 1dB). Total harmonic distortion: 0.156% for 30% modula-
tion Stereo decoder operating level: 2uV. Cross talk: 40dB. Qutput voltage: 2 x 150mV
R.M.S. Operating voltage: 25-30 VDC Indicators : Power on/tuning/stereo.

system will depend on personal preference, but
they are the same size and may be used with
otherunits in the Project 60 range equally well
SPECIFICATIONS (Z.50 units are inter-
changeable with Z.30s in all applications).
Power Outputs

Z2.30 15 watts R.M'S into 8 ohms using 35 volts:

20 watts R.M.S into 3 ohms using 30 volts. Stereo 60 Pre amplcontrOI unlt

Size:93x40x207 mm,
Builtand tested Post free £25

Z.50 40 watts R.M S. into 3 ohms using 40 volts: it SN
30 watts R.M.S.into 8 ohms using 50 volts. 'l l '
Signal to noise ratio: better than 70dB unweighted .“‘ .
Input sensitivity: 250mV into 100 Kohms.
2.30 signal-to-noise ratio and excellent tracking between channels. fnput selection is by
Burh, tested and guaranteed with circuns and instruc- means of push buttons and accurate equalisation 1s provided for all the usual inputs.
X . Signal to noise ratio: better than 70dB. Channel matching: within 1dB. Tone
S B T ) IS YN controls: TREBLE | 15 to —15dB at 10 KHz BASS -+ 16 10 —15dB at 100Hz.

Frequency response: 3010 300.000Hz ~ 1dB.

Distortion:002% nto 8 ohms.

For speakers from 3 10 15 ohms impedance. Designed for Project 60 range but suitable for use with any high quality power amplifier.

Size: 14 x80x 57 mm. Again silicon epitaxial planar transistors are used throughout, achieving a really high

uons manual. £4.48 SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. p.u. 3mV. correct to R.LAA

2.50 curve - 1dB 20 to 25000 Hz. Ceramic p u.—up to 3mV: Aux—up to 3mV. Output: 2560mV.
5.48 Front panel: brushed aluminium with black knobs and controls Size: 66 x 40x 207mm. £9 98

Built tested and guaranteed. .

Power R . . .
Supply A.F.U. High & Low Pass Filter Unit
UnitS ﬁ e i For use between Sterec 60 unit and two Z.30s or Z.50s,

Designed special for use
with the Project 60 system
of your choice. Use PZ5
for normal 2.30 assemblies
and PZ.6 where astabilised
supply 1s essential.

PZ.5 30 vo/ts unstabilised £4.98
PZ.6 35 volts stabilised £7.98
PZ.8 45 volits stabilised

(less mains transformer) £7.98
PZ.8 mains transformer £5.98

and 1s easldy mounted [t 15 unique In that the cut-off
frequencies are continuously vanabie, and as attenuation
in the rejected band 1s rapid (12dB/octave). there Is less
loss of the wanted signal than has previously been possible Amplitude and phase dis-
tortion are negligible. The A F U. is suitable for use with any other amphfier system. Two
filter stages —rumble (high pass) and scratch (low pass) Supply voltage—15 to 35V.
Current — 3mA H F. cut-off (—3dB) vaniable from 28KHz to 5KHz. L.F. cut-off (-3dB)
vartable from 25Hz to 100Hz Distortion at 1KHz (35V. supply ( 0.02% atrated £5 98
output. Size: 66 x 40 x 30 mm Butlt tested and guaranteed.

2 H To: SINCLAIR RADIONICS LTD LONDON ROAD ST.IVES HUNTINGDONSHIRE PE17 4HJ
The Sinclair Guarantee °

If within 3 months of purchasing Project 60 modules Please send Name
directly from us, you are dissatisfied with them. we will - *
refund your money at once. Each module 1s guaranteed
1o work perfectly and should any defect arise in normal R
use we will service it at once and without any cost to
you whatsoever provided that it is returned to us
within 2 years of the purchase date. There will be a
small charge for service thereafter No charge for
postage by surface mail. Air-mail charged at cost.

Address

| enclose cash/cheque/money order. P.E. 2/72
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Sinclair Q16/Micromatic

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 re-
viewing this exclusive Sinclair design,
technical journals have justly compared
the Q16 with much more expensive toud-
speakers. Its shape enables the Q16 to be
positioned and matched to its environment
to much better effect than is the case with
conventionally styled enclosures. A sohd
teak surround with a special all-over
cellular foam front is used as much for
appearance as its ability to pass all audio
frequencies without loss.

This elegantly designed shelf mounting
speaker brings genuine high fidelity within
reach of every music lover.

Specifications:

Construction: Special sealed seamless
sound or pressure chamber with internal
baffle.

Loading: up to 14 watts RMS.

Input Impedance: 8 ochms.

Frequency response: From 60to 16,000
Hz. 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 for excellent transient
response.

Size and styling: 9% in. square on face x
43 in. deep with neat pedestal base. Black
all over cellular foam front with natural solid
teak surround.

Price £8.98.

Britain’s smallestradio

Considerably smaller than an ordinary box
of matches, this is a multi-stage AM
receiver brilliantly designed to provide
remarkable standards of selectivity, power
and quality for its size. Powerful AGC
counteracts fading from distant stations;
bandspread at higher.frequencies makes
reception of Radio 1 easy. The plug-in
magnetic earpiece provided, matches the
Micromatic's output to give wonderful
standards of reproduction. Everything
including the special ferrite rod aerial and
batteries 15 contained within the minute
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: 36 x33x 13 mm (1.8x1.3x0.5in.)
Weight: including batteries, 28.4 gm
(10z.)

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

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

Earpiece: Magnetic type.

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

Kit in pack with earpiece, case, instructions
and solder £2.48.

Ready built, tested and guaranteed, with
earpiece £2.98.

Two Mallory Mercury batteries type
RM675 required from radio shops,
chemists, etc.

Please send

forwhich | enclose cash/cheque/money order

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Name

Address

P.E. 2/72
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Sinclair Radionics Ltd., London Rd, St. Ives
Huntingdonshire PE17 4HJ.
Telephone St. Ives (048 06) 4311

sincli=irr-
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MAIL ORDER

COMPONENTS AND HI FI

FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO 6 P.M. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY}

13 SOUTH MALL, EDMONTON, N.9 803 1685

CBESCEN' RADH) LTD

11 % 40 MAYES ROAD, LONDON K22 6T 535 32

EA1000 3 WATT AUDIO AMPLIFIER

An Audio Ampli i 5 STEREO HEADSET 7"x 4" LOUDSPEAKER
T: ‘6.,uldi? mllalclﬂer Uesigned around  the 8 ohm impedance, complete with plug and 5ft =\ A top quality speaker ideal
Supply V. ll?“r - 24V / \ lead. A very comfortable phone set. Listen to 5, Where  small  size s
s:gfk".r 1‘:;“:ge g:fs obm § stereo without noise interrupting the pleasure. v\‘\ important.  Manufactured
Frequency 50bZ-25kHz Lo j/ Wonderful value. £2-50 piue 10p P. & P- % g{nEl:e: "‘::'A:e:.?” k'é‘?;':
Overall Size a0 - 2inX3inX lin 7in X 4in. Impedance:
Ideal Amplifier for radios, record players, MINI LOUDSPEAKERS = 15 ohm. Flux: 38,000

stereo units, etc.
Full technical data and diagrams with each
module. All guaranteed and a bargain at

LOW VOLTAGE AMPLIFIER

5 transistor amplifier complete
with volume control, is suitable

Max. Free range: 90Hz to
I2kHz. Power handling: 3W. Unbeatabhle
Price: £1-80. Free postage on thls iten.
BARGAIN S.C.R. |
TESTED THYRISTOR
400V 3 amp 45p each.

7 ~J
{ < 3 2lin 8 ohm, 38p: 2lin 25 ahm, 38p; 3i
(G i b Moo 210 5 v, St s
38p. Plus 3p I’. & P. on each Speaker.
HIGH QUALITY IMPORTED HEADPHONES
1,000 @ per phone 80p TTC
j % 2,000 ¢ per phone 88p G1105

£2-63

+op P&

g 3

for YV d.c. and a.c. supplies.
Will give about 1W at 8 ohn:
output.

With high IMP input this am-
plitier will work as a record
player, baby alarm, etc., ampli-
er.

%mﬂ'ﬂ

plus 13p P. & P.
s o
wﬁﬁ.y

-

EMI LOUDSPEAKER 450
10W 13in 8in £ two 2:2}in
tweeters and cross-over. All wired
and ready for use, This ever-
popular 450 in 3-8-15 ohm imp.

£3:50 0108 380 P. & P. each.
PRINTED CIRCUIT KIT

Everything for producing your
own  Printed  Circuits. £1-40,
plus 10p P, & P.

CRESCENT CASSETTES

Top quality cassettes at unbeatable prices (complete
with standard storage case): C60 38p, C40 63p,
C120 88p plus 5p P. & P.

MAINS KEYNECTOR | Telecommunications
s~ | Hand Microphone -

Keynector conneets

any Electrical / i THMI/M )
Equipment to the / 6000hm 1.M.P. two
mains  supply  in / way hand mie, |
seconds. ldeal for L g / complete with .
beneh, garage, deni- Sl YL, colled cable and g
oustrutions,  etc. = eany switch. Well
Multi conncctions can be niwle (nax. | below makers' list

&P price  at  22.50

Toal 13A fused). I
oNiy £2°75 ib. | plus12p, P & P.

Pius 10 P. & P. per pair.

o tor £2. Please include ¥

o

BRIGHTNESS CONTROL
Full control over 300 watta of
incandescent lighting. Thyristor
light dimmer mounted on a stan-
dard switch block

(— the pleasure of
° o having the precise
amount of light you

L requlre at any time.

ready to fit into a
MK. Box. Enjoy
= our Price £2-75
plus 8pP. & P. each

BATTERY
ELIMINATOR

Plug your Transistor
Radio, Amplitier, Cas-
sette,etc.,intothe a.c.
mainsthrough this compact elimin-
ator. 24in x Zin 3in  approx.
6v £1-50, sv £1.50
74V complete with cable and plug
for Philips Cassette.

lus 8
£2 2% Pein,

CRESCENT MINI STROBE
Another territic Lighting Eftect!
Flashes variable up to 10 per sec.:
i Jaule light output. In a
strong case with handle. Approx. o=
size: i Hin X 4in x 4in. £18.50, | ©'7 low price = each.
plus 38p P. & P. Please Include op P. & P.

“CRESCENT” D.J. PARTY AMPLIFIER *'P100"
p A completely new style 100W Amplifier
? especially designed for the D.J. who expecta his
” equipment to look and sound really good, and
still keep a moderate price:
10-30,000Hz response.
All loudspeaker systems suitable.
Full output into 4 obm.
All silicon transistors. F.E.T. at front end.  Real value at ‘42
plus £1 P. & P. and insurance.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Bass- Mlddle—Treble.

op P& P =
—— e
2N3055

Popular power transistor now at

—

R O ,\«l
S5

Each channel has its own sensitivity
- control. Just conuect the input of this
7 unit to the loudspeaker terminals of an
amplifier, and connect three 250V up to
F\500W lunips to the output terminala
& //of the unit, and you produce a fascinating
/# sound-light display. (All guaranteed)
£18-50plus 38p . & 1.

It you require mmore information please send $.A.E.

The New PiOtUI’e-BOOk’way of learning
ELECTRICITY (5voLs)

BASIC

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

ELECTRONICS (6voLs)

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

BRSO RPDEDEEEEEEDER
g To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
. above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
. in good condition within 7 days or send the following amounts. BASIC

ELECTRICITY £450. Cash Price on Down Payment of £x followed by
4 fortnightly payments of £x _each (Total £5). BASIC ELECTRONICS
£540. Cash Price or Down Payment of £x followed by 5 fortnightly pay-
ments of £1 each (Total £6). This offer applies to UNITED KINGDOM
ONLY. Overseas customers cash with order, prices as above.

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

WHAT READERS SAY
“FANTASTIC"

““The best I have ever had. they are fantastic and everything your
readers say.’"

“GREAT USE”

"I have made great use of the Basic Manuals:™’
“SO INTERESTING”
"1 have found the Electronics volumes so interesting: please rush

me Electricity.” .
C.A.. Folkestone

Tick Set required (Only one set allowed on free trial)

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

P.L.W.. Davenport

B.C.. Hendon

Signature

NAME
BLOCK LETTERS
FULL POSTAL

ADDRESS . ...........

POST NOW FOR THIS OFFER 1/

February 1972
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AT HOME
SOLDERING?

Our miniature irons are used all over
the world in that most exacting market—
the modern electronics industry,

the rapidly developing technology of
which has made possible the
enormous growth of activities available
to the technical hobbyist.

He now also requires equipment to the
highest commercial standards. Like
our soldering irons, for example.

Look at the ADAMIN Model 15. If there
is a smaller iron for mains use, we
haven't seen it. It weighs a mere {0z
(less flex) and is about 7 inches long.

But it has a big performance. Used with
interchangeable bits from Z&in to %in

it is suitable for all work, from Hearing
Aids to Colour Television.

Z
g
2

Use the mains version at home or
clip the 12 volt model to the car
battery or 12 volt power unit (con-
sumption only 1.25A).

Send for HOBBY PACK 37 consisting
of Model 15 iron with four bits, &in,
&in, %in, %in and tube of Bit
Lubricant. State voltage required—
12V or 220/240V.

PRICE: HOBBY PACK £2:30
P. & P. FREE

LIGHT SOLDERING
DEVELOPMENTS LTD.

28 Sydenham Road, Croydon CR9 2LL
Telephone 01-688 8589 and 4559

164

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

MOTOROLA

We can now offer a vast range of
Motorola IC's at industrial distributor

prices.

Examples £2p Data Sheets
MC724P 2

MC700P 1-24 20124
MCI1303L 270 extra

FAIRCHILD (RTL)

1-5 6-11 124
L9800 40p 3 85,
L914 40p 3%
L923 40p 87
Data sheet 12jp
LINEAR
Op. Amps. 1-11

12-24 25-09
£ £

L7024 TO5 2-80 270 2-60
L702C TOL ¢77 0-72 0-87

L703C TO3 082 057 052
L7094 TO> 125 120 116
L709C TO5 047 042 037
L709C DIL 045 040 035
L710C  TO> 047 042 037
L710C DIL 045 040 0385
L71IC TO5 049 044 039
L711C DIL 046 040 030
L716 TO5 187 195 170
L723C TO5 090 085 080
L741C TO5 080 075 066
L741¢  DIL 070 0.65  0-60
LM74ICNDIL 070 085  0-60
SN72709PDIL 045  0-40 035
MULLARD  PLESSEY
£p
m gp  BLAO3D 1-50
FJH101 0-874 SL6lIC 1.70
FJH121 0-87¢ SLE2IC 2-60
FJH141 0-87F BL701C 145
FJH161 0-874 SL702C 128
FJH171 0901 PATA SHEETS
FYH221 0-87, 174p
FJI101 1-8%
g i
371 -
FJ3J101 1-87; TOSHIBA’
FIJ251 8§18 P
FIK101 285 THH013P 2457
FIY101 0-80 20 WATT AMP
TH9014P  £1-50
MULLARD  prE-aMP
DATA SHEETS
oTL 0 20-12}
Fomlol Lo
1 .
FOH3201 1994 MULLARD
FOH231 150 LINEAR
FCI101 1-624 2
géll igg TAA24] 1-30
01 - .
FCI211 276 S
FCK101 4374
FCY101 1.06 ‘;gg ::g
GENERAL 310 130
ELECTRIC 320 0-65
PA222 o7 330 Ea
435 0-73
PA230 1-81 s
PA234 088 621 087
PA287 111 522 113
et T8 o0 se
PA264 178 g}‘l’ 2",:‘;
PA266 1-83
PA424 1.99 TABIOI 0973
PA436 1.76 TAD100 1-9%
PA494 210 TADII0 1974
SGS
TAAG61B £1.32 TAATOO0 £3-50
TAAS21 £2-08 TBAGSL £1-69

All TTL IC's may be mixed to qualify
for quantity discounts.

8 Pin TQ-5 1.C. Holders, £0-20
10 Pin TO-5 1.C. Holders, £0-28
12 Pin TO-5 1.C. Holders, $0-40

8 Pin Dual-in-Line 1.C. Holders £0-20
14 Pin Dual-In-Line 1.C. Holders, £0-20
16 Pin Dual-in-Line 1.C. Holders, £0-28

TTL LOGICS

1-11 12-24 1-11 12-24

8p 2o & 2

BN7400 0-20 018 8N7403 0-20 0-18
B8N7401 0-20 0-18 8N7404 0-20 0-18
8N7402 0-20 0-18 SN7405 0-20 0-18

1-11 12-24
& &
4NT406  0-80 0-75
8N7407  0-20 018
8N7408  0-20 0
SN7T409  0-20 O
8N7T410  0-20 O
aN7411  0-23 0
8N7412  0.48 0.
SN7413  0-40 0.
SN7416  0-84 0-
8N7417  0.84 0-
aN7420  0-20 0-
0-51 0-
0-48 0-
0-48 0-
0-80 0-

7 0-23 0-
8N7432  0-48 0-
8N7433  0.80 0-
SN7437  0-64 0-
8N7438 -84 0-80
8N7440  0-23 0-21
SN74414N0-87 0-83
8N7442  0.85 0-81
8N7443 286 270
BN7444 2.86 270
SN7445  2:50 240
9N7446  1.00 0-95
8N7447  1.00 0-95
SN7448  1.00 0-85
8N7449  1.00 0-85
SN7430  0-20 0-18
SN7451  0-20 0.18
SN7453  0-20 0-18
8N7454  0-20 0-18
SN7460 0-20 018
8N7470  0-40 0-38
SN7472  0-32 0-30
SN7473  0-43 0-41
SN7474  0-43 0-41
SN747i5  0-45 0-44
SN7476  0-45 0-44
8N7480  0-70 0-85
8N7481 1.40 1-38
8N7482  0.87 0-82
8N7483  0-87 0-82
SN7484 2:00 1.85
SN7485  3.82 3.40
SN7486  0-33 0-30
8N7490  0-87 0-84
SNT7491a4N1.21 L.10
SNT492  0.87 0-84

a2 D O s 2 = - SR
SR S R P P S A 4

1-11 12-24

» N

SN7T493  0-87 0-84
SN7494  0-87 0-84
8N7495 0-87 0-84
§ 5 0-87 0-84
6-40 6.00

1-85 1-58

1-52 1-40

SNT4105 1-62 1.40
BN74107 0-62 0-49
8N74110 0-80 0-76
8NT4111 1.57 1.48
8N74118 1.0 1.28
SN74119 1.2 1.80
SN74121 0-50 0-47
N7 1-44 185
8N74123 2-85 2-70
8N74145 1.80 1.76
8N74150 §-58 3-40
8N74151 1-40 1.85
8N74153 1.40 1.85
8N74154 2-20 2:10
8N74155 1.8 1.80
8N74156 1.68 1.60
SN74157 1-82 1.82
SN74160 180 1.75
SN74161 2-60 2:55
#N74162 4.28 4.10
8N74163 4-26 4.10
8N74164 2-20 210
BN74165 £-28 215
8N74166 4.45 4-20
8N74167 6-40 6.10
SN74170 4.38 4-18
SN74174 2-40 2:80
8N74175 1-88 1-60
8N74176 2:64 2.68
8N74177 2-64 2:68
8N74180 2.13 £2-06
#N74181 9-38 9:00
SN74182 2-08 1.95
8N74184 4-80 4.60
8N7418; 4-80 460
SN74190 1-80 1.70
SN74191 1.80 1-70
8N74192 175 1.65
8N74193 1.75 1-85
8N74194 2.67 2.55
HN74195 2.25 2:10
SN74196 2:64 258
8N74108 5-95 5-65
8N74109 595 5-65

SGS EA 1000

3 watt Audio Amplifier Module £2-63
Data 8heets 10p each

RCA
Trpe  1-24 25-09
2p 2p
CA3000 180160
CA3000V'1 1-80 1-60
CA3001 269 240
CA3001V1 2-69 2-40
CA3002 180 160
CA3002V1 180 1-60
CA3004 180160
CA3005 117105
CA3006 280250
CA3007 263 234
CA3008 180160
CA30084 296 2:64
CA3010 1-87 128
CA3010A 2-53 226
CA3011  0:74 065
CA3011PRE
074 085
CA3012 089 079
CA3012V1 0-89 0-79
CA3013  1-050-94
CA3014 124110
CA3014v11-24 110
CA3015 209 1-88
CA3015.A 3-40 808
Ca3016° 246219
CA30164 878 338
CA3018 084 075
CA3018A 110099
CA3019 084075
CA3020 126113
CA30204 160 148
CA3021 1-561-39
CA3021v11-66 139
CA3022 130116
CA3023 126113
CA3026  1-00 090
CA3026PRE
| 1:00 0-90
CA30284 074 0-85
| cA3028B 1-06 0-94
CA3029 087 077
| CA30204 165147
CA3030 187188
CA3030A 253 228
CA3033 253225

CA3035 1-231-10
CA3035v11-23 1-10
CA3036 078 0-68
CA3037 1-661-47
CA3037A 2:58 225
CA3038 2:53 285
CA3038A 3-40 308
CA3039 (-84 0-76
CA3040 240214
CA3041  1-09 097
CA3042  1-00 097
CA3043 137123
CA3044 120107
CA3044V11-20 1-07
CA3045 128 1-00
CA3046 069 060
CA3047 1-371-23
CA3047A 2563 220
CA3048 204181
CA3049 1-80 1-48
CA3050 184164
CA3051 1-34 120
CA3052 185 147
CA3053  (-46 041
CA3054 109 097
CA3055 169 1-61
CA3036 1-20 107
CA3036A 3-19 286
CA3059 1-651-468
CA3060 4-91 437
CA3062 265227
CA3084 1.201-07
CA3065  1-201-07
CA3066 2111-88
CA3067 218 1-94
CA3068 243216
CA3070 170181
CA3071 162 1-44
CA3072 168148
CA3075 113100
CA3076 130118
CA3078 319 285
CA3080  0-79 0-70
CA3090Q 8-46 3-09

Practical Electronics

February 1972




WIDEST RANGE SEMICONDUCTORS & COMPONENTS - ARANTEED
TRANSIST
26301 20p,2N3405  46p 40311 5 ORS . " D.C. PANEL METERS
2G302 20: oN341s 22’: A 8’1; é?v BSWI0  274p §§;‘-’:g gﬁv MR38SERIES—FACE 81ZE 42 - 42mm. ALL PRICES FOR | wu,LLs
26303 20p|“N3415  9%4p(40314  874p|BCI8: 100 oo 1945 NKT241 ae TR a0 OXp Eape £ PR SR OV
2G306  424p(2N3416  374p|40320  474p|BCIs3 o I NKTatr  o0p et o e s ot €60, g
2G308 300 |oN341 ) ! 3 £1.60; 10mA, £1.60; 50m4, £1.60; 100m4, £1.60; 500m.A, £1.60
2a K T 37ip| 40325 3g4p| BC184 1pi 3gx a6 asp YKT243  62ip))4 1£1.60; 21.60; 10V, 21.60; 20V, £1:60; 50V, £1.80; 300V,
309 30p[2N3570  £1-25| 40304 BC212L, 18 6 P 4 A£1-60; B A B & 5 1.80; 300V,
2G371 159|2N3572  974p| 40908 332'; BOY30  g7ip|BBX2T  47ip NkT24s ‘Z&: £1.60; 500V, £1.60.
2G374 20p|2N3606  274p| 30308 309 BCY31  30p|D9X28  3RRInrogy g, :
2! <! P
gauml pI2N300  £74B o3y zyp BCYE2 80D Boxel BivInkroe:  30p SILICON RECTIFIERS
g Pl 40347 §74p|BCY33 P NKT264 20p|PIV 50 100 200 400 600 800 1000 1200
e mbvn e EBUGL @BRT Ehmn oma o v Bogn om0 o
2N698 26p|2N3704  1lp|j03a1 47ip|BCY39  e0p| BBXT8 274D Iny7a7y  gop|oa 2 = 25 ’if,: 32 HE = -
2N706  1%4p|2N3706  10p : BCYdo  s50p BSX78  27ip - P » » P
9N706A  1gip|2N3706 % 40362 57ip BOY 12 16’ BRY10 2%4p 1,3‘“23“ 20p| 104  — 52ip 57ip 88p  77ip 87ip 97ip  £1.25
INT08 T2 |oNrer 130140870 agip| poyi2 I o H e T 574p 624p 77ip  90p 97ip £1.20 2167}
2N709 624p|2N3708 7 4040«_; 57ip BOY5S 324p| BAY24 16p NKT401 874p|1A and 3A are plastic encapsulation.
2N718 26p | 2N3709 9p| 40407 soUpBCYsH  234p|BSY2 15p| ¥KT402 byl
N2 20p 3Nt Kbt nz; BCYsy  epyp|BBY26  17ap| UETHND 000 DIODES & RECTIFIERS
| 2N3711 D — BCY60  874p|B8Y27 174p|NKT405  75p|I1NOI4 7 18940 5p  BAX13  12jp  BYZ13  26p
ggg}g 174p|2N3715  £1-28 :g:gé: 5'37%» BCY70 20p|BSY28  174D|NKT406 ”,g‘msw 7 AALLY 10p  BAXI6  12ip  0AS 174p
17{p(2N3716  £1-30 PIBCY71 26p | BSY29 174 NKT451 6gip|IN4007 200  AAl29 10p BAYIN  174p  0A9 10p
2N918 30p|2N3791  £2.08 40600 574p|BCY72  174p|BSY32 26D | NKT452 PliN4148 70 AAZI3  10p  BAY31  7ip  OAI0  22§p
2N929  £24p|2N3819  gbp|40673 85D BCZ10  274p|payss  26p|NKT453 4745 ING14D £2:37f  AAZI>  12jp  BAYSH  28p  OA47 8p
9NO30  274p|2N3823  974p|ACI07 30p|BCZIt 424 37 0 1P| 1844 9 71 ny
IN1090  ooip|IN3%s4  SUiBIACIoE  20g|Boal6  srasy|BSYST  26p|NKT03L azip [ B oven WE ae BB 8 o
2N1091  28ip|2N3834A  $7ip|ACIZT S50IDDID,  CUgss|UBYIs  ggip NKTolsk sgip|jo18 D DER AP e BE 88 Tk
INIL  TRR|iNaenat ERIACHT  PInbish  eeyp|BSYa0  Bip\NkTenk 30p IS0 180 BATE folp  BYIN: 37ip QAT »
;glla'). 25p|2N38554  80p|ACIH4 22jp' BD124 80p 3333", 323" 553“?;” 32‘;”313«1: 13: 11;‘:“2 aﬂ: :g:_’; 1%:: 8’:2;1, 15:
1302 1 ON3856 176 g a2 piN 7 & {Led &
i gBlamal s mabh o M B w8 A mp b e oo s
2N1304  £24p|2N3858  28p|ACISS  374p|BDY1o g£1.874|BSY>4  40p NKTI0419 30p R HE Ban BE e 2
2N1305  22ip|2N3858A 274p|BDY11  £1.623 | BSY36 80p| NKT10439 874p| [ 8 BAlE 153’ A 3zip Oa%90 17)’
INIagT  oab|oNaes Tp|BDYIT “eLe0|BSYIS  4Tip|NKTIGS 385150l 1pp  mALd  1aip  pvae s0p TIVa0r  50p
2N3859A d 79 2 = A 4 2
2N 108 ggﬂ 2N3860 201 NDV1a gioys|neys:  seyp| NKT20334 87ip) e
: D | 2N 3866 855IBDY20 £1.124 |BSY90  574p|NKT80111 774p 5 5 0.Ooh
2N1507 174p|2N3877 BDY38 97ip| BSY95A  124p|NTK80112 974p 1 amp Charger, Sec, 0-3-5-0-18V (P, & P, 223p.) .. £1.12
2N1613  98p|2N3877A SrinDyao  g1dh|cin 76p| NKTS01I3 12 anib Charker. et 0o o trom 6% v 3 e
oN1631 85p | 2N3900 374D 4 BDYSI  21.25|C424 274 21.124 1 amp (Douglas) MT103 Bec, tappinga from 6V to 30V 2192
2Ni632  30p|2N2900a 40p|AUYAY  BIPlpnves  TUer|cas; T2 | NKTa0211 p2jp] % amp (Douglas) MT104 Sec. tappings from GV to 50V LU
2N1637  30p|2N3901 Acydl 2pipp 426 P | NKT80212 9gip | Post and packing 25p.
974p | BF115 28p|C426 40p 2ip
2N1638  g7jplaNdsos  agp|ATVAY  AOPIBELT 47ip|Caos 749| NKT80213 024p ,2mp (Douglas) MELOT Sec. tappivgs from G5 ol Se.E
2N1671B P )] . - N Post and packing p.
2N17Zl B:II) égggg: 3?6: ANV 57ip BF163 3; : C744 30p :ﬁg:gii; g:gp Various other Transformers ranging from §A to DA in stock.
N P o i DI13T! 62: 216
ZNises  3%pINISOR T4 ADier 1oeip1ap) $34p | NKTs0211i 9245 | TRIACS BRIDGE RECTIFIERS
2N2147  824p|2N4030 10p| AD162 300 [D16P2 76p|8C41A 21 8C35D £1.10} A. PIV
2N2148  674p|2N4060  12ip|AF106 30p| D16P3 Sop[sC4in 110099036, #| 7 o 47tp 4 o0 80p
9N2160  B74p|2N4061 Sl 360 |D16P4 80plscain £1:20 KC40D 2150 | 1.4 140 523p 4 100 70p
2N2193  40p|2N4062 H 324p| DHONI 800 sC50D £2:08 SC4SD L1624 | 0 5y Tgen 4400 98p
2N2193A  42ip|2N4241 M 285p |(ET102 29y |40430 874p HCIGD L1424 | 3 K
2N2194A  80p(2N4285 P agyp| GET1S 19| 40486 8bp 40429 90p | 2 200 70p 6 200
aN2217  274p|2N4286 B 174p| GET113 gg:g 40512 2146 40432 21874 | 2 400 80p 6 400 11 120
2N2218  23p|2N4287 p| 16p|GET118 50,
2N2219 2N42 : 1B P | Economy Range Triacs DIACS
2N2220 ﬁ; 2N42§g ; y 2% L g’g}}.’,g 624D TC4/10 (Pressfit) 4 amp 100 LIV 660  MPT20 40p
2N2221  2Bp|2N4290 P 1500 GETRTS 2%0 TC4/20 (Pressfit) 4 amp 200 PIV bp  MPT28 374p
2N9220  30p|2N4291 Pl G2 o oeTerd 285| TC4/30 (Pressity 4 amip 400 PIV 87ip  MPT32 374p
S ORGP Pl UplGETSS7 45 aggp| 22 DA = EIPMERNEES glip
R R Pl 19piGETS89  824p|OC46 16p E.
PRE I » gg: GET890  33ip|OCT0 18p P.E. SCORPIO IGNITION SYSTEM
e = 2ET896 224p(OC71 124p
2N2369A 171p|2N5029 » 23p Oh 4 COMPLETE KIT £10°00 P. & P. 50
244 ET897  224p|0CT2 1 b . P
Bl g b pal GEGE Hhod 4
ON2484  824p|2NG174 4y A7 DEweo ey |MI400  £1.074|0CT5 224p MUI.I.ARD SUB-MIN ELECTROLYTIC
2N2539  284p|2N5175 P 82ip|BFwe1 474p|MI420 1124 0CTE 221010428 range axial lo
2N2540  224p|2N5176 P 324p|Brx12  ggyp|MIe2l 21124 ot-é' 20» V.nlues(ul-lv 004/64 1740 1-8,
2N2613 86p |2N52324 25p|BFX13  geip | MJI430 2108} & P|6-4/6-4; 6:4/25 T 10/16; 10/64;
2N2614 80p [ 2N5245 874p|BFX20 30p | MJ440 98p|OC8I1D  224p|25/25: 32/10: ’/40 32/64; 40/16: 50/
2N2646 B524p [2N5246 273p| BFX30 30p| MJT480 874p 0Cj!3 28p|80/16; 80/25; 100/8-4; L 125/16
2N2696  32{p|2N5249 ©7ip|BFX43  374p|MJ481  £1.25|0C83 a”“
R ARG GENE St THYRISTORS Ty
p| 2N6266 26p| BFX68  674p|MJ491 f 07 PIV 30 100 200 3 4
Ny enlp 2o g2 ASv ey BEXt i sam OGS0 % & i i a7 | M/FOILCAPACITORS
oN2865  62{p|2N5306  40p| ASYdd 26p pyX 86 S5p M”;?,.zo s(’): 0C200 qop|3A 47ip 880 6740 - IBiD | o001, oon 0-033, 0-047, 8p; 0-068,
2N2904  30p|2N5307  874p|ASYS6  324p|BFX87 €73 ; 0C201 gop|3s — S5p 880 — 76p
ON2904A 324p|2N5308 87 7 PIMIE521  78p{GCagy 75|78 — 87ip 92lp — fl12!
INzo0n"  3710|aNss0s ”:; Aszz1  d2ip| BEXSS ogfv MJE2955 OG203  424p|TICH7 0-64 200 PIV 86p i
o0 SR SR ZNOS10 R aRtD Boi07 " iop|PEXS3A 705 anballé?z.;: o b R S
2906 2Bp|2N5354 BF 0C200 p|at £1-274; 2 .
IN06A 23inloNnaes  s9ip|nC108 100|BEY11  Agip|MEFI02  48ip| oC207 76p
2N2907  80p|2NG356  824p|BCLOD 100 mry17  gsip|MPF103  3%ipiocpr:  4g4p|VEROBOARD o015 01 20uF  25p
ANmae Upionesee  ASIDCIS  I3p|hRuls  MSiB|MEFMo 311D omee1  s0p Natrx Me | WIRE-WOUND RESISTOR
|2 2115 BFY19  3%ip o p|ORP6I 509 |23in x 33i B
2N2925 15p|2N5367  674p|BC1i64  18D|BRPy20  £1.80| MPB3638  82ip| pgyna 224p 32!2 : a::‘iir:n éZ‘; ﬁ; 25 watt 5% (up to 07(3 Ehml
2N2926 2Nb4s7  374p|BC118 10p| BFY21  424p|NKT0013 47ip|TIP29A  60p|3iin x 3iin 26p 26p |  only), 7p. -
+ Green 14p | 28005 26p | BC121 46p | NKT124 42} 50 T pe 9
P P|TIP30A 80p|33in X Sin 30p 29p b watt 5% (up to 8:2k  only), 9p.
. Yellow 12§p|28020 £2|BC122 20p| BF Y25 26p | NKT125  274p 5i 1%in (piaim 88 &« [
" Orange 184p)28102 50p| BC125 20p| BFY26 Sob|NKTI®6 87} TIP31A 62¢p|5in X 17in (piain) D 10 watt 5% (up to 25kQ only),
¥N3011 SaT0a 26 = P = PITIP32A  78p|Vero Pins (bag of 36), 20p. 10p.
2N3014 320]} 33}02 gp Bol2 208 [BEX29 50p|NKT128 27ip|TIP33A £1.081very cutter, 45p; Pin insertion
D 0 e H . H 0]
IN30bs  TAbioasel  sayp|Bonsy  CUAB|BRYSl  B0p(NKTis; spip|mipsiA  #208)Toois (01 and 015 matrix) at 8. POTENTIOMETERS
2N3064  46p|28502 85p | BC148 10p| BFY43  624p|NKTY » og. an
R T210  30p|TI843 40 Loy d Lin., less switch, 16
2N3066  62p(28503 274D |pc14n BFY30  230|NK1o » HEAT SINKS g. and Lin., .
N B s mER O RNOU W Bl rig o e | MR
3N3135  26p|aN110  774p ey b Brves L NETod  oap TIsa 1| O e . T0.3 Trams, | T7n Ganged Btereo Pots, Log.
2N3136  25p|3N141  724p|BC108 PIBFYs6A B57ip P|T1847 11D g 0 Bip.  For TOp, | ndLing 409
2N 3390 25p|IN142 560 BC159 12p| gpy7s 30p NKT215 22{p|TIS48 124p 5 pf-‘i = 'T(Z:lie or TO-3,
aN BCI1G0 62 NKT216  37ip|Tig¢s  18ip|0P Finned. For TO-18, bp Finned. | p S RBON
gl mRove  gioROE  SBA g MKV Gt e rolnt Humed g Do
2N3302  174p|R.C.A.:— BC168B  10p|pryoo  674p|NKT219  30pi7ygs1  12ip 02 Watt o
ggggg:j igp :gggo S6p BCIGSC  llp|BPX2s 4188 gzgﬂ‘lg 2;;1; TIg5L gip RESISTORS 0-3 Watt 74p
P 4 221p|BC169B  1lp|BPX29  41.80 2 p| TI853 ip | Carbon Film
2N3402  28ip|40251 87ip| BC169C  12p|BPYi0 £1.46|NKT225 28ip|TIS60  284p|{ watt 5%, lp. iW & iware | THERMISTORS
2N 3403 224p [ 40309 324p | BC170 12{p| BRY39 47¢p| NKT229 80p | TI86] 25p) i watt 5%, lp. K24 serles. R53 (BTC) £1-273
. 2N3404  824pl40310 4bp | BC171 18p| BSWal  42{p|NKT237 36p!TIS62  274p|} watt 5%, 2p. W,1W,&2W | K151 (k) i2ip VA1077 20p
Matching charge (audio transistors only), 18p extra per pair. +w M/O 29, 4p. are E12 serfes. VA3705
7ip
Post & Packing 124p per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel £1:69 (Min.). 1 watt 10%, 2{p. 1 watt 29, 4p. Mullard Thermistors also in stock.
Prices aubject to alteration without prior notice, 2 watt 10%, 6p. Please inquire,
CALLERS WELGOME Send 15p f i i
p for Comprehensive Price
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 95
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BLACK LIGHT

enclosed in a deep blue-violet outer bulb.

uftra-violet rays.

adjustable swivel bearing.

desired.

glow brilliantly as if by magic!

Price £28 carr. paid. S.A.E. with all inquiries.

White shirts and dresses glow ""Whiter than white'’,
scenes on walls, etc., with our special fluorescent paint, focus the
black-light from across the room and switch-on.

The unit per(orms in a similar fashion to the fluorescent tube
type units in use in some dlscotheques but insiead uses a 3-pin
B.C. lamp fitted into a high intensity spot-fitting. with fully
The reflector is also fully adjustable
and the unit may be mounted in any position and focused as

The pictures

Full kit includes lamp, reflector, control-gear generous nmples
of five different colours of fluorescent paint and full instructions.

Paint

PRACTICAL
ELECTRONICS
“SCORP10”

SYSTEM

Practical Electronics.
The original coil, plugs,
vehicle are used.

components are required.

acceleration, better

improved fuel economy.

plug gaps with precision.

ELECTRONIC IGNITION

This  Capacitor-Discharge  Electronic . A .
Ignition system was described in the and 2 Units. As before the drive voltage is
November and December issues of derived directly from the amplifier output

It is suitable for
incorporating in any |2V ignition system
in cars, boats, go-karts, etc., of either
pos. or neg. earth and up to six cylinders.
points
contact-breaker capacitor fitted in the
No extra or special

and ing on the frequency of the signal and the

Helps to promote easier starting {(even
under sub-zero conditions), improved
high-speed per-
formance, quicker engine warm-up and
Eliminates
excessive contact-breaker point burning
and the need to adjust point and spark-

Construction of the unit can easily be
completed in an evening and installation

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural progression
from our phenomenally successful Mk, |

or across the speakers. The unit converts
the audio frequency signals into a three-
coloured light display; the colour depend-

intensity on the loudness of the audio
source.

The unit is constructed on professional
fibre-glass printed-circuit board material
and uses latest full-wave triac circuitry.
There is a master-level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the

This kit consists of a high-pressure mercury discharge lamp A c c of
This absorbs all
visible light given by the discharge but transmits the long-wave

custom-wound transformer
machined die-cast case. All

size 74in > 44in x 2in approx.
25p,

Price: £10-50 plus 50p P. & P.
with all enquiries.

should take no longer than half an hour, turn of a knob. R.F.l. suppression is
| | P s now incorporated as standard as well as

is ‘é"z""‘: :"h"’"" kit ‘;"“h’" """i provision for D.J. "'Pulse-Flash’’ controls.

reacdy-dritie roller-tinne: pro essiona N .

quality fibre-glass printed-circuit board, The choice of two inputs enables

and fully-
com-
ponents are available separately. Case
Complete assembly and wiring manual
refundable on puréhase og et

Kit. Size 9in » 7in - 3in.

operation from both high and low
power amplifiers. Max. power |-5kW per
channel at 240V a.c.

Complete assembly built and tested.
Price £25 carr. S.A.E. with all
inquiries.

paid.

DABAR ELECTRONIC PRODUCTS

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

BARGAIN PRICES

COMPONENT FAGTORS

ALL GOODS BRAND NEW AND GUARANTEED
DELIVERY BY RETURN

P.O. BOX No. I8
LUTON, BEDS.
LUI ISV

NEW PRICE REDUCTIONS

CERAMIC HUNTS M.E.F.
IPF 500V 2p R GE
270PF SOV 1p I6MFD 350V 10p
0-0047 3oV 2p 100MFD S0V 10p
001 30v 3p S00MFD 50V 12p
0.01 350V p 1000MFD 12V 12p
0.022 30V 1p 2500MFD v 10p
0-047 30V 2 2500MFD |2V 12p
VSBPE Trimmer 20
+5- rimmer P
Qs i DIODES
) . £B383 10p
Electrolytic Mullard HSD1395 Ip
C426 Range OAS 20p
OA47 5p
jRIED o :: IN5054 (1kV) 10p
BMFD 40V 4p | IN4005 2p
10MFD 16V ap 0OA202 equiv. 5p
BMEE v i | TUNNELDIODES
40MFD 16V 4p IN3717 £1
SOMFD 6.4V 4p | TD7I5 50p
200MFD 64V 4p TD716 40p
TD717 50p
lP_arge range of Tantalum, TD719 50p
olycarbonate and
Polyester capacitors ZENER DIODES
available. 3v3y BZYBBC 10p
. i 3v9 BZYBBC 10p
Miniature Ceramic 4V3 BZY88C 1op
Lemco All 750V = 5Vl MZS-ITS Op
10% svg IN7qulﬁé IISp
6V BZY96! Sp
3PF, 5PF, 1QPF, 20PF, VS  BZY9%C 15p
25PF, 40PF, 7SPF, 100PF, 13 Y9 h
120PF, (BOPF, '220PF. v Fels 1R
20v BZX22 12p
Price: 2i{p each or 24V BZY88BC 12p
10 for 20p (same value). 39V INS259 15p

SPECIAL OFFER {W 5% Resistors 250 for £1.
Your selection but subject to 20 different
values, maximum, in range 1I00-1M Q2.

INTEGRATED Miscellaneous
CIRCUITS Mains Transformer
uL9l4 15p 32-0-32 at 150mA 50p
MC790P 60p q
MC849p I35p Mains Transformer
MCI0I3P 75p 150V at 20mA 8V at
ME:gI;P 2§ 650mA 75p
MC1027P 1 Black Knob with
SN7400N 15p ilver Di i
SNT40IN i5p Silver Disc in hole 5p
SN7410N -
FJHI21 15p Miniature W Carbon
SN7430N i5p Pots Def. Specification
SN7440N 15p 5000, IK, 2K5, 5K,
SN7470N 30p 10K, 100K 30p
SN7493N 80p
FIHI 11 12p .
FIHI3I 20p P.V.C. Wire 14/0076
FIHISI ;:p 100yd 50p
FIH221 P Miniature RF chokes
FlI21 30p 2,122‘ |s' 15, %_1‘ 12, 15,
a
TRANSISTORS hltDe:
2IN708 10p ;Jeon lamp A230. 5 for
2N709 25p | 200
%N I67:I‘B ()} l'lgp
N130: P
2| caracons
2N3820 (FET) 50p 5 i
2N3866 80p SPF 109, 500V  S5p
BClo8 top tOPF °, 350V 8p
BCY30 20p 22PF  5°, 350V lop
BCY70 1op 27PF 5% 350V 10p
BFYSI 10p 33PF 5% 350V l0p
BFX87 15p 47PF  5°, IS0V 10p
BSX21 12p 75PF  5°, 350V 10p
BSX60 L 82PF 1°, SO0V  Sp
Ciil 30p 270PF  5°, 350V 10p
C407 20p 380PF 5°, 350v 8p
C426 12p 390i % 500V S5p
E100 (FET) 50p 500PF 5% 200V 18p
EL120 10p B20PF 19 500V  5p
P346A 8p | 2000PF S% 200V 40p
V40SA 10p 4700PF §°, S0V 30p

TERMS: Cash or Cheque with order.
orders please add 10p.

not satisfied.

enclose a S,A,E, for reply. Price list 5p.

Post and packing 'ree on orders above £5.
DISCOUNT: orders above £10—
advertised are top grade professional components and subject to a money refun
We have many components not advertised, and enquiries are welcome, but must
Data sheets 5p.

For smaller
10%, above £20—15%. All goods
d° guarantee if

Trade enquiries welcome.
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TRANSFORMERS

-DOUGLAS GUARANTEED

12 or 24 Volts

Output V. & Amps.  Ref. No. Price P. & P.
"\ X2 250 mAx2 MTIILC8*t .. 2083 6p
500 mA x2 MT213 CT*t .. £0-97 12p

1Ax2 MT 71 AT} £1-48 23p

2AX 2 MT 18 AT 22-23 30p

3A X2 MT 70 AT £2-30 30p

4Ax2 MT 108 AT 2202 31p

SA X2 MT 72 AT £8-16 28p

30 volu Ali tapped at 0-12-15-20-24-30V

Out-  Ref. No Price P.P. Out- Ret. No. Price P.P.
put put
Amps.

£ Ampa. £

1.12 14p 3A MT 20 AT 264 30p
1A MT 79 AT{ 1-56 28p 44 MT 21 AT 3-10 40p
2A  MT 3 AT 223 28p 5A MT 51 AT 481 38p

50 volts. All tapped at 0-19-25-33-40-50\

500 A MT 102 AT} 1-46 22p 3A MT 105 AT 8-81 39p
1A MT 103 AT 2-00 30p 4A MT 106 AT 508 39p
2A  MT 104 AT 310 30p 6A MB 107 AT 747 39p

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

500 mA MT 124 AT} 1-48 21p 2A MT 127 AT 318 39p

1A MT 126 AT 2:24 28p 3A MT 125 AT 4-59 39p

AUTO-WOUKD RANGE

000 mA MT 112 CT:

Power Winding tapped at Ref. No. Price P. & P.
output
20 VA 0-115-210-240 MT 113CT 2089 23p
75 VA oo MT 64 AT £1-72 <28p
150 VA 0-115-200-220-240 MT 4 AT £215 30p
200 VA MT 65 AT £3:00 30p
400 V. Output at 50 HZ. Ref. IT3 AT Price P. & P.
C- ]l.zlgnmon system by R. M. Marston £2:25 27p
9.
EQUIPMENT RANGE
Sec Output {r.m.s.) Ret. No. PriceP.& P.
200 mA MT 209 C3*t 2089 6p
100 mA MT 13C8°*t 2091  Op
o0 mA MT 210 C8°*t £081  6p
30 m.A MT 211 C8°t A
3002
500 mA x
300 mA x 2
500 mA x 2

1A X2
10-12-0-1 220 700 A (d.c) MT '."_’1 \T'
AT indicates open universal fixing with tags;
open U-clamp fxing wit

£3-42

21-11 24p
CT is
tags; C8 is open U-clamp
fixing with P.C, spills; *with interwinding screen; t un-

tapped 240V Primary; { Primary tapped at 210-240V;

other Primaries tapped at 200-220-240V.

Over 200 types in stock through agents or direct. Send for

list.

DOUGLAS ELECTRONICS INDUSTRIES LTD., Dept.
MO. 51, Thames 8ireet. LOUTH, Lincs.

Practical Electronics  February 1972



BlI-PRE-PAK

RELAYS FOR

Various
Resistances.
selection. Post & Packing 25p

TELEPHONE DIALS

type.
order.

Post  Office
in working

Standard
Guaranteed

onry o0p
£l

and Coil
individual

Contacts
No

Bé6

MAKE A REV COUNTER
FOR YOUR CAR

‘TACHO BLOCK'. This
encapsulated block will turn any
0-1mA meter into a linear and
accurate rev. counter for any
car with normal coil

£1 each
BI-PRE-PAK LTD

The

system.

Practical Electronics

H20

B2 4
4
=0
= 200
He 250
W40
Ha 4
H 2
H1Z 50
His |0
LT
M1 90
H29 20

150
200

100
50
50
50
40

25

20
30
8

20

NEW TESTED AND GUARANTEED PAKS

Photo Cells, Sun Batteries.
0-3 to 0-5V. 0-5 to 2mA.
IN4007 Sil. Rec. diodes.
1,000 PIV famp plastic

Reed Switches, mixed types
large and small

Mixed Capacitors. Approx.
quantity, counted by wenghx

Mixed Resistors. Approx.
quantity counted by weight

Wirewound Resistors. Mixed
types and values.
va Sil. Recs.

00 PIV. I amp. plastic
ocp7| Light Sensitive
Photo Transistor
NKTI55/259 Germ. diodes,
brand new stock clearance
OC71/75 uncoded black glass
type PNP Ger
ocsi/81D un:oded white
glass type PNP Germ.
0C200/1/2/3 PNP Siticon
uncoded TO-5 c
‘OA47 golu bonded diodes
_coded MC52

“Germanium Diodes
Min. glass type

Trans. manufacturers' rejects
:II types NPN, PNP, Sil. and

erm.

Silicon Diodes DO-7 glass
equiv. to OA200, OA202
Sil. Diodes sub. min.
N9 14 and IN916 types
Sil. Trans. NPN, PNP
equiv. to OC200/1
2NT706A, BSY95A, etc.
Germanium Transistors
PNP, AF and RF
250mW. Zener Diodes
DO-7 Min. Glass Type
Mixed volts, |} watt Zeners
Top hat type

3 amp. Siticon Stud Rectifiers.
mixed volts

Top Hat Silicon Rectifiars,
750mA. Mixed volts
Experimenters’ Pak of
Integrated Cireuits, Data
supplied

BY126/7 Type Silicon Rectifiers
I amp plastic. Mixed volts.

ignition

50p
50p
50p
50p
50p
50p
50p
~ S0p
56p
50p
S(Tp

50p

50p

NEW UMMARKED UNTESTED PACKS

50p
50p
SOP

50p

50p

50p
50p
56p
S0p
50p
50p
50p

February 1972

DUR VERY POPULAR 3p TRANSISTORS

TYPE “A’" PNP Silicon alloy, TO-5 can.

PNP Silicon, plastic encapsulation.
PE PNP Germanium AF or RF.

TYPE “F" NPN Sificon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

0-1s | oCI70 023

0-13 | 0CI171 023
ACI127 0-17 | 0C200 028
ACI28 O-IJ‘OCIOI 025
ACIT6 ©25 | 2G301 o n
ACYI7 ©-15 | 2G103 013
AF239 0:37 | 2N711 030
AF186 0-50 | 2NI1302-3 0-20
AFI39 0-37 | 2N1304-5 0-28
BCI54 o-zslanos-v 0-30
BCI07 013 | IN1308-9 035
BC108 013 | 2N3IBIFFET 0-48
BC109 014
BFI94 05
BF274 015 .
BFYS0 020 e b4
85Y25 0:57 | 5cos 028
BSY26 043 | Soo0 o285
BSY27 013 | So8 030
BSY28 043 | S3g 0-25
85Y29 [N ool 037
BSY95A 013 J5Te9 0-30
oc4l 0-13 1 Luvio 128
o 943 25034 0-25
e 0.1y | 2N3055 0-63
ocn 0-13 | Diodes
ocei 013 | AAY42 010
ocaIp 013 | OA95 019
ocs3 0-20 | OA79 0-09
ocI39 0-13 | OA8l 009

017 IN9II4 0-07

F.E.T. PRICE
BREAKTHROUGH !

This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50 +20p each.

BULK BUYING CORNER

NPN/PNP 5ilicon Planar Transistors, mixed, untested,
similar to 2N706/6A/8. BSY26.29,B5Y95A, BCY7O etc.
£4-28 per 500; £8 per I,

Silicon Planar NPN Plastic Transistors, untested, similar
to 2N3707-11, etc., £4-25 per 500; £8 per |,

Silicon Plansr Diodes, DO-7 Glass, similar to OA200/202,
BAY31-36, £4-50 per 1,000.

NPN/PNP Silicon Planar Transistors, Plastic TO-18,
similar to BCI13/4, BC153/4, BF153/160, etc, £4-25
per 500; £8 per 1,000.

OC44, OCS55 Transistors fully marked and tested,

500+ at Bp each; 1,000+ at 6p each.

OC71 Transistors, fully marked and tested, 5004 at
6p each; 1,000+ at 5p each.

3823E Field effect Transistors. This is the 2N3823 in
Plastic Case, 500+ 13p each; 1,000+ 10p each.

) amp Miniature Plastic Diodes:

IN40O1, 500+ at 4p each; 1,000+ at Jp each.
IN4004, 500+ at 5p each, 1,000+ st 5p each.
IN40O6, 500 + at 6p each, 1,000+ at 5p each.
IN4007. 500 + at Bp each, 1,000+ at Tp each.

FRE

and PY500 valves.
receivers at the fauory

NOW ONLY 50p each
post and packing 23p.

CLEARANCE LINES

COLOUR T.Y. LINE OUTPUT
TRANSFORMERS
Designed to give 25kV when used with PL509
As removed from colour

CATALOGUE
AND LISTS FOR

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS &
SUBSTITUTION
CHARTS

Quantity

BBi0S Varicap Diodes

OC71 or 72 Fully Tested
Unmarked

Matched Sets 1-OC44 and
Sp

2-OC45’s. Per Sec.

Matched Sets of OC45’s Ist
and 2nd IF

OA47 Gold-Bonded Diodes,
Marked and Tested

l-wate Zener Diodes 75,
24, 27, 30, 36, 43 Volts

10-watt Zener Diodes 5-1,
82, 11, 13, 16, 24, 30,
100 Volts

Micro Switches, $/P, C/O

l-amp Bridge Rec’s 25-volt

i-10 {0-50 50+
10p 8p ép
S5p 5p 49

20p I5p
15p 12p 10p
Ip 3 2
5p 4p 3p

200 7p I5p
25p 20p I5p
25p 22p 20p

709C Linear Opp. Amp.

Gates, Factory Marked and
Tested by A.E.l.

). K. Flip-Flops_Factory,

Marked and Tested by

ELL
PA234 |-watt Audio Amp.
UL914 Dual 2 I[P Gate

INTEGRATED CIRCUITS
$L403D Audia Amp.,3- Watts 2:00 |95

1-80
50p 40p 35p
25p 22p 20p

SOCKETS
14 pin type at I5p each
i6 pin type at 16p each.

LOW COST DUAL INLINE LC.

Technical Books in stock.

These are just two of our popular lines:
Equivalents

B.P.I Transistor
Substitutes;

This includes many thousands of British
U.S.A., European and C.V. equivalents.
Th. liiffe Radio Valve & Transistor

Data Book 9th Edition;

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

Integn(ed Circuits.

Send for lists of these English publications.

lease send me the FREE Bi-Pre-Pak Catalogue.

’P------

MINIMUM QRDER 50p.
PLEASE. Add

BOOKS
We have a large selection of Reference and

CASH WITH ORDER
10p post and packing
OVYERSEAS ADD EXTRA FOR POSTAGE

-------’

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE : SOUTHEND (0702) 46344

and

40p

75p

per order.
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DRILL
CONTROLLER
NEW |KW MODEL
Electronically changes
speed from approxi-
mately 10 reva. to
maximum. Full power at
all speeds by finger-tip
control. Kit includes all
parts, case, everything amil
full Instructions. 21.50 plux
18p post and insurance.
Made up model also avail-
able, £2:25 plus 13p post and p.

MAINS OPERATED CONTACTOR
220/240V. 50 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circulte each rated at 10 A.
Extremely well made by a
German Electrical Company.
Overall size 21lin X 2in X 2in.
1 each.

NEED A SPECIAL SWITCH?
Double Leaf Contact. Very slight pressure closes
) — both contacte. 6p
= je=F" each, 80p doz. Plactic push-
rod suitable for operating.
5p each, 45p doz.

AUTO-ELECTRIC CAR
AL

AER!

with dashboard control switch~-
fully extendable to 40in or fully
retractable. Suitable for 12V positive
or negative earth. Supplled complete
with fitting instructions and ready
wired dashboard switch. 28 plus 25p
post and ins.

MICRO SWITCH

A changeover contacts, 9p
each. 21 doz. 15 amp, Model
10p each or 81.08 doz.

MINIATURE
WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. All at 18p
each, £1-80 dozen, your assortment,

WATERPROOF HEATING
ELEMENT
26 yards length 70W. Self-regulating
temperature control. 80p post free.

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 30p each. 3 heat model 40p.

CAR ELECTRIC PLUG
Fits in place of cigarette iighter.
Usetul method for making a quick
connection Into the car electrical
aysteni. 38p each or 10 for £3-482.

TREASURE TRACER

Complete KIt (except wooden
battens) to make the imetal
detector as the circuit in Practical
Wireless August jssue. £2-50 plus
20p post and insurance.

QUICK CUPPA

Mini  Immersion Heater, 350W
200/240V. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea, baby’s food, etc, $1.85, post-||
and insurance 14p. 12V car model
also avallable same price. Jug
heater £1-50 plus P. & P. 14p.

SNAP ACTION SLIDE SWITCH
Rated 5A 240V. Made by Arrow. Type
fitted in the handles of electric drills,
vacuuns, ete. 5p each, 10 for 48p.

A
o NUMICATOR TUBES
For dlgital instruments, counters, timers,
| clocks, etc. Hi-vac XN.3. Price98peach,
b 10 for 29,

12 WAY
SUB-MINIATURE
MULTI-CORE CABLE

7 -0076 copper cores, each core P.V.C. insulated and
of different colour. P.V.C, covered overall and
approx. 3/18in thick, Price 20p per yard.

3 Q LIGHT CELL
Almost zero reslnualt in eun-
light § to 10 K Ohmy
== ght increases 8

in dark or dull light, epoxy
resin sealed. 8ize approx, lin dia, by iin thick.
Rated at 500 MW, wire ended. 48p with circuit.

IGNITION BOOSTER
as featured in this issue
Sond 8.A.E. for list of paris

. Plete kit comprises two special

Type 25 Relays.

2}kW FAN HEATER

Three position switching to suit changes in the weather.
Switch up for full heater (2§kW), switch down for haif
heat (1§k W), gwitch central blows cold for summer cool -
ing-—-adjustable thermostat acts as auto control and
safety cutout. Complete kit £8.75. Post and ins. 38p.

THE FULL-FI 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 reproduce. Built
into metal cabinet elegantly

“ styled in simulated teak finisheii

to blend with modern furnishings, thir amplifier uses

anantegrated solid state circuit with an autput power of AW R.M.8. split over

the two chanuels. The amplifier iv ideal for use with normal pick-upa and
tuners, it has a double wonund mains transformer amd ganged volume and tone
controls—also switching for Mano to Stereo, tuner or pick-up.
UNREPEATABLE PRICE ir £9 plus 3Kp post and insurance.

4 X 13 amp suckets in metal box to take

standard 13 amp fused phigs and vnjoff switch wit n warning light. Buppliénl
complete with 7 feet of heavy cable. Wired up ready to work, £2 less plug.
£2-25 with fitted 13 amp plug; £2:40 with fitted 15 amp plug, plus 23p P. & 1.

THIS MONTH’S SNIP

Sroiths 24-hour £ on’2 off Time Switch — this is the popular
maodel ax used in the Autoset and Morphy-Richards time
switches.  Only needs a case and an output socket. 230V
30 cycle.  Contactr switch up to 13A.  Price 22-75.

DISTRIBUTION PANELS

Just what you need for work bench or lab.

Veroboard. We are now stocking this in various
sizes. Prices as follows:
Inches 0-1 0-156
2] x 3. .. 16p
. 24p . 2Ap
24p .. 2p
270 .. 27
76p 57ip
X = 76p
x = 52ip
x — aa 87ip
x 100p .. 76p
3 X — oo 17ip
21 X 37 (plain). . — 16p
Pin intersection tool 47ip .. 474p
8pot face cutter .. . 37 .. 37ip
Pkt. 50 pins .. 20p 20p

FLUORESCENT CONTROL KITS
Each kit comprises seven items—Choke, 2 tube
ends, starter, holder and 2 tube clips, with wiring
instructions. Suitahle for normal fluorescent
tubes or the new “Grolux” tubes for fish tanke
and indoor plants. Chokes are auper-silent,
mostly resin filled. Kit A—15-20W £1. Kit B—
30-40W £1. Kit C—BOW £1-20. KIt E—¢5W
21-20. Kit F for 8ft 125W tube £1.75. Kit MF1
is tor 6in, 9in and 12in miniature tubes £1,
Kit MF2 for 21lin 13W. miniature tube £I,
Postage on Kits A and B 23p for one or two kits
then 23p for each two kits ordered. Kita C, D
and E 23p on first kit then 18p for each kit ordered.
Kit F 33p then 23p for each kit ordered. Kit
MF1 18p on first kit then 15p on each two kits
ordered.

0-8 AMMETER

2 in. aquare full visjon for flush
mounting. Moving iron instrument. 2
Ideal for charger. Price 48p each. | %
10 for 23-80.

Box Sign for Window Display, at home, office or
shop, 2ft widex 14in high X 5in deep. This s
an illuminated box slgn made from sheet metal
h finish enamel with a clear plastic window.

TANGENTIAL HEATER UNITS

This heater unit Is the very latest type. most
efficient, and quiet running, 1s as fitted in Hoover
and blower heaters costing £15 and inore. We have
a few only. Comprises motor, impeller, kW
element and 1kW element allowing switching 1,
2 and 3kW and with thermal safety cut-out. Can
be fitted into any metal lined case or cabinet. Only
need control switch. £3-50, 2kW. Model as above
except 2 kjlowatts £2-50. Don’t miss this, Control
8witch 88p, P. & P, 40p.

POCKET CIRCUIT TESTER =
Test continuity for any low resistance circuit, --— q““( by »E‘ -
house wiring, car electrics. Tests volarity otdlodes' g’"”y'l"

and rectifiers. Also ideal size for conversion to signal Injector (circuit supplied),
30p or 2 for 50p. Post paid.

COMPUTER TAPE
2,4001t of the Best Magnetic Tape money can buy—users claim
good results with Video and sound. 1in wide £1.00 plus 33p post
and insurance, with cassette. }in wide £1-00 plus 30p post and
insurance with cassette. }in wide 75p plus 26p post and Insutance
with cassette. S8pare spools and cassettes— lin 75p, $in 75p each
plus 20p post and insurance. -

I HOUR MINUTE TIMER

Made by famous,8miths company, these have a large
clear dlal, size 4} x 31, which can can be set in minutes
up to 1 hour. After preset period the bell rings. Ideal for
Processing, a memory jogger or, by adding aimple lever,
would operate micro-awitch. £21-15,

RADIO STETHOSCOPE
Easiest way to fault find-—traces signal from aeriul
to speaker—when signal stops you've found the
fault. Use it on Radio, TV
amplifier, anything — com-

tranajstors and all parts inclu-
ding probe tube and crystal
earpiece. £2—twin stetho-
set instead of earpiece 7Bp
extra—post and ins. 20p.

3=

. SOLDER GUN
A must for every busy man, gives almost instant heat also
ilinminates job. Dual heat 100/140 watt £8.75 plua post and ins.

20p. BIG JOB 250 watt model £4-75 plus post and ins. 40p,
CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly efficient
and reliable was first described in the Wireless World
ELECTRONIC IGNITION { about a year ago. We can supply kit of parts for

improved and even more efficient version.
2525 plus 30p post.
whether for positive or negative systems.

Price
‘When ordering please atate

These are minfature relays.
13in wide x 2in deep. 4 changeover silver/gold contacte. Contact rating
iamp 100V d.c. Fitted with a plastic cover. Coil operates approx. 250MW d.c.
Available with the following coils:

280 for 4V-73V 450 for 1V-25V  52( for 49V-8V

900 for 5-5V-11-3V 1300 for 10V-15V 5300 for 17V-36V
12500 for 27V-44V 25000 for 31V-65V 58000 for 27V-44V
75p each. 10 for £8-75. Also one with 16,500 ohm coil but this has
only 2 heavy duty changeover gold contacts. Price £1-45.

8ize approx. 14in high x

You simply have your message printed or written
on poster board or thick card. (Or use stick down
letters available at most stationers.) You will
then have a box sign normally costing anything
between £10-15. Illumination is by a 2ft
fluorescent tube with control gear enclosed.
Message card can be changed quite easily from
hingeil top back. Price £8 each, plua 65p post,

etc.

Motivated Illuminated Box 8ign. As previous
item but with geared motor moving the niessage
making it change eight times a minute. Very
attention arresting. To use this for your own
messages you would have to have each aign written
on card then cut this up in strips which could be
glued to the one supplied with the box sign.
Price £4-50, plus 65p post and service.

Geared Motor with take off socket. The gear
train is driven by normal type induction motor
and gives a final speed of 6 r.p.m. The motor is
mounted behind & chrome plate through which
the take off drive protrudes and was originally
intended to drive a spit for cooking, is also ideal
for driving models or for driving a colour changing
disc for the local dance hall, discotheque, ete.
Really weli made assembly. Price 21.76 plus
25p post, etc.

Dry Film Lubricant, In aerosol can for easy
application and for putting lubricant into places
where the normal oil cannot reach. Home and
everyday uses. We have purchased a large
quantity of these from the Liquidator and are
able to offer them to you at about half of the
original list price. 80p per (80z) can or 12 cans
for 248 post paid. The lubricant is 1.C.I. fluon
L169.

== e SWITCHES

Glass encased, awitches operated by external
magnet—gold welded contacts. We can now
offer 3 types:

Ministure. lin long X approximately j}in dia-
meter. Will make and break up to ;A up to 300V,
Price 18p each, £1-20 dozen.

Standard. 2in long X in diameter. This will
break currents of up to 14, voltage up to 230V.
Price 10p each, 80p per dozen.

FPlat, Flat type, 2in long, just over Jfin thick,
flattened out, 8o that it can be fitted into a smaller
space or a larger quantity may be packed into a
asquare solenoid. Rating 1A 200V. Price 80p
each, £8 per dozen.

8mall ceramic magnets to operate these reed
switches 9p each, §0p dozen.
Dry Reed Relays. lenoids on
within magnetic shields—printed circuit or
panel mounting.

1ded bobbi

Ref,  Coil Resistance Reed Switches Price
71005 2K 1 normally open 25p
81916 s K 1 normally open,

1 normally closed 76p
05003 4K 1 normally open 25p
62040 1500 & 500 chms 1 normally open 36p
Multiple Reed Relay. Rel. 53001. Contains 13

nornially open reeds within a sblenoid, Operates

on 600mW. Coll resistance 9K ohms. Price
21-85 each.
Multiple Reed Relay. Ref. 031. 2 normally

open 1 normaily closed coll resistance 30 ohms.
Price 76p.

‘Where postage fs not stated then orders
over £5 are post free. Below £5 add 20p.
Semi-conductors add 5p post. Over £1 post
free. 8.A.E. with enquiries please.
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Greatnew O LER
DIOTRAN

BRAND NEW FULLY GUARANTEED DEVICES

ACI07
ACII3
ACIIS
ACI25
ACI26

15p
20p
23p
17p

AFLIS
AFL16
AFIt7
AF(18
17p AF124
17p AFI25
17p AFI126
17p AF127
I17p AF139
I15p AF178
15p AF179
I7p AF180
17p AFI9]
17p
17p
17p
20p
20p
l4p
10
Op
30p
30p
25p
10p
12p
20p
10p
19p
18p
19p
30p
25p
15p
18p
18p
30p

BC140
BCI41
BCI42
BCI143
BCI145
BC147
BCl48
BC 149
BCI150
BCI5I
BCI52
BCI53
BCI154
BCI157
BC158
BCI159
BCI167

BCY3|
BCY32
BCY33
BCY34
BCY70
8CY71
BCY72
BCZI!t
BDI2]
BDI23
BD124
BDI31
8D 132
BDY20
BFi 15
BFI117
BFI 18
BFIi9
BF152
BFIS3
BF 154
BFI157
BFI158
BF159
BF 160
BF162
BF 163
BFl 64
BF 165
BF167
BF173
BFI176
BFI177
BF178
BFI79
BF 180

BC225
BC226
BC317
BCil18
BC319
BCY30

7p BF271

AF114
SILICON

500,000  Sucon

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers’ seconds, selected in
types and guaranteed no open or short circuit
units. ldeal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.
TYPE STNI8. Silicon Planar
TO-18 Metal Can. Types similar
2N2220, BSY27-95A, BSX44-76-77.
Price: 500 £9; 1,000 £15
TYPE STPI8. Silicon Planar Transistors pnp
TO-18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N2411 and BCI86-7. Also used as
complementary to the above npn type device type
N18.

Price: 500 £9; 1,000 £15

TYPE STNS. Silicon Planar Transistors npn TO-5
Metal Can. Types similar to: BFYS0-51-52 and

2N2192-92.
Price: 500 £9-50; 1,000 £16
TYPE STPL. As above but in pnp and similar to

types 2N5354-56, 2N4058-2N4061 and 2N3702-3.
Also used as complementary to the above npn

devices type STNL.
Price: 500 £7-50; 1,000 £13

TYPE STNK. Silicon Planar Plastic Transistor
npn with TO-18 pin circular lead configuratien, I.C.
200mA, 300mW and similar to BC107-8-9, BCI170,
BCI173, BC182-184, BC237-8-9 and BC337-8.
Price: 500 £9:50; 1,000 £16

When ordering, please state type required, i.e.,
STNK or STNIS, etc.

Transistors npn
to: 2N706,

Practical Electronics  February 1972
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2IN9I8
IN929
IN930
2NI113]
2IN1132
2N1302
2N 1303
2N 1304
2N 1305
2N 1306

2IN3704
2N3705
2IN3706
2IN3707
2N3708
2N3709
IN3710

30p 2N2714
22p | 2N2904
25p 2N2904A
20p  2N2905
22p | 2N2905A
17p | 2N2906
17p | 2N2906A
20p | 2N2907
20p | 2N2907A
22p | 2N2923
12p | 2N2924
17p |2N2925
27p  2N2926
80p 17p |(G) 12p
80p 20p [ 2N2926(Y) I 1p
£) 35p | 2N2926
22p 45p (O,
45p 37p 2N30I0
60p 60p 2N3011
70p 75p | 2N3053
35p 60p | 2N 3054
35p
35p
45p
25p
30p
30p
30p
I5p

15p

EC403

GET880
MATI00
MATIOI

12p
15p
17p
20p
17p
30p
I15p
20p
85p
85p
75p

I5p
27p
15p

ORP&0
ORP6I
ST140
ST141
TIS43
UT46
V405A
V410A

27p |2N3391A
20p | 2N3392
25p |2N3393
27p |2N3394
22p |2N3395
22p 2N3402
27p 2N3403
17p 2N 3404
15p 2N3405
15p 2N3414
50p 2N341S
50p 2N3417
55p 2N3525
22p 2N3702
2N2712  22p 2N3703 25327

DIODES & RECTIFIERS

AALLY

2N9I4 IN4l48

SILICON
ALLOY

200 ’ 000 TRANSISTORS

Clearance of pnp Silicon Transistors from
the 25300 (TO-5) and 25320 (SO-2) range
and similar to the GC200-20S and BCY30-34
series. |deal for Amateur Electronics. Radio
Hams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:

100 off—75p (plus p. & p. 10p)

300 off—£1-75 (plus p. & p. I5p)

SO0 off—£2-50 (plus p. & p. 175p)

1,000 off—£4 (plus p. & p. 25p)

10,000 off —£35 (plus p. & p. 55p)
Large quantities quoted for on request.

EXPORT INQUIRIES WELCOME

10 MILLION DIODES
Silicon or Germanium
State which when ordering

50p 10,000
£2:00 | 50,000
£7-.00 | 100,000

2,000,000 SILICON
PLANAR TRANSISTORS
TOI8 P.N.P. & N.P.N. TYPES
State which when ordering

£1-50 10,000
£6:00 50,000
£10:00 | 100,000

LINEAR INTEGRATED CIRCUIT
709/PC S.G.S.

TO-5 can 8 [ead. Full specification high
gain Operational Amplifier data
supplied. Lowest ever price.
QUANTITY: 1-9, 10.24, 25-99, 100-999

PRICE EACH: 37p, 34p, 30p, 25p.

£10-00
£30-00
£50-00

100
500
1,000

£90-00
£400.00
£625-00

SALES

Full Money-Back

Guarantee
POSTAGE & PACKING 7p
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VALVE MAIL ORDER CO.

BLACKWOOD HALL
16a WELLFIELD ROAD, LONDON SwWié 28BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage |p per transistor, over ten post free

2p 2p 2p 4p
1N21 17 | AC126 26 | GJ4M :88 | OC43 -40
1N23 20 | AC127 3 GJI5M 25 | OC44 17
1N85 88 | AC128 a2 GJTM 37 | OC44M 17
1N253 -50 | AC187 HG10056 0-50 { OC45 -12
1N266 50 | AC188 Hs}I‘OIOAO -gg 88:21\1 -g
1N645 25 | ACY17 MATI10 2 3
IN726A  0-20 | ACY18 MATIOl 030 | 0Cy7 80 DEPARTMENT OF MARINE AND
1N914 07 | ACY19 MAT120 0 58 3
1N4007  0:20 | ACY20 MATI21 0-80 | OC39 -66 AERO-ELECTRONICS
18021 -20 | ACY21 MJES520 087 | 0C86 -50
18113 -156 | ACY22 MJE2955 1-87 | OC70 12
18130 -18 | ACY27 ;iJESOﬁSS g; 88_7’1 -éﬁ
18131 18 | ACY28 KTI12 2 2 2
18202 -23 | ACY39 NKT129 0-30 | OC73 80 MARI N E RADIO o FFICERS
2G240 97 | ACY40 NKT211 0-285 | OC74 -30 The Department offers the following courses for prospective Radio Officers
2G301 20 | ACY41 NKT213 028 | OC76 -25 in the Merchant Navy—2 years' full-time course leading to the Ministry of
2G302 82 | ACY44 NKT214 015 | OC76 25 Posts and Telecommunications General Certificate in Radiocommunications.
2G306 #80 | AD140 NKT216 0-37 | OC77 - 40 | term f{ull-time course leading to the Department of Trade and Industry
2G371 022 | AD149 NKT217 0-36 | OC78 -20 Radar Maintenance Certificate. Conversion Course from Ist or 2nd class
2G381 0-25 | AD161 NKT218 1-18 | 0C79 22 PMG to MPT General Certificate. MPT R/T Licences (Full and Restricted).

85

20

-20

17

15

18

18

28

20

26

26

-25

98

+50

25

-30

-25

20 | NKT219 0-83 | OC81 - 20 Marine Electronics Diploma. Advanced Marine Electronics Diploma.
1-00
1-26 | NKT224 0-28 | OC8IM
0-25
0-25
0-25
48

00

22

20
-22

17
42

86

50

98

15
-18
17

0

12
b1

264117 -22 | AF106 NKT222 0-20 | OC81D gg
2N214 -48 | AF114 »
N om | Ams SKIBL o3 St o2 AN LIS LB
a AFl1 B A N
2 NKT272 0-26 | OC82 0-28 ivi iati
gg:g; %g ﬁgﬁé NKT273 0-15 | OC82D -20 ENGINEERS (CIVII A.VIat|°n) q
2NG98 -40 | AF119 NKT274 0-20 | OC83 .25 A {ull-time course of two years' duration commences in September of each

NKT275 025 | 0C84 .25 year. This leads to the award of the Aircraft Maintenance Engineers

IN706A 012 | AF125 g NKT277 020, 0C114 Category R Licence issued by the Air Registration Board.

2N708 -15 | AF126 -17 | BFY62 NKT278 0-25 | 0C122 4 . q G A R

2N709 .88 | AF127 .17 | BFY53 NKT301 0-40 | 0C123 X All instruction and practice is carried out with modern equipment and
2N711 -87 | AF139 -80 | BFY64 NKT304 0-76 | OC139 test instruments, in wellsequipped laboratories and workshops at the
2N987 -58 [ AF178 .55 | BFY90 NKT403 0-78 | OCl40 - College and on the Department’s own aircraft at Bristol Ajrport.

2N 1090 80 [ AF179 -85 | B8X27
aN1091 -88 | AF180 -52 | BEX60
2N1131 25 | AF181 0-42 | BX76
2N1132 -26 | AF186 0-40 | B8Y26
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The Department also offers a course for the Board of Trade Civil Aero-
nautical RT Licence.
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2N1302 018 | AFY1S 1.18 | B8Y27 -40 For further information appl — i
2N1308 18 | AFZ11  0-80 | BEY51 0788 .38 | 0C201 .70 and Aare Eloctromion apply to Head of Department of Marine
2N1304 022 AF%I‘Z 1.00 gSY%A 2 822 412 83333 : 3

2N1305 022 | ABY26  0-25 | BBY95 - - .

9N1306  0-25 | ABY27  0.82 | BT102/500R | 0A47 -10 | 0C204 40 Brunel Technical College, Ashley Down

2N1307 025 | ABY28  0-28 0-78 82;0 i 88%82 .;8

2N1308 025 | ASY29 080 | BTY42  0:82 1 - :

2N1309 0.%5 | AS8Y36  0.25 | BTY79/100R | OA78 10 | 0C207  0.80 BRISTOL BS7 9BU

2N1420 0.98 | ASY50 017 .75 | OA74 110 | OC460 .20

9N1507 0-28 | ASY5L  0-40 | BTY79/400R | OA79 .10 | 0C470 -80

2N1526 038 | ASYS3  0:20 1.25 | 0AS1 .08 | OCP71  0-87

aN1909 285 | ASY55 020 | BY100  0-15 | OA8S .12 | ORP12  0-50

2N2147 0-75 | ASY62 025 | Byleg  0.15 | 0ASE 115 | ORP60  0-40

2N2148  0-80 | ASY86  0:88 | pyja7 gy | 0A90 .08 | ORP61  0.42

MG 0% ANt aem ow S SRISS W | | PROJECTOR LAMP PROTEGTION
2N2218  0-20 | ABZ23 .76 | BY182 085 | 0x95 -07 | BAC40  0-26

aN2219  0-20 | AUY10 (.98 | BY213  0-25 | 0A200 -07 | SFT308  0-38

2N2287 108 | AUI0O1  1.50 | BYZ10  0-85 | OA202 -10 | 8T722 -38

2N2297  0-20 | BC107 -10 | BYZ11  0-82 | 0A210 .25 | BT7231  0-63

2N2369A 0-15 | BC10S 10 | pyzie .80 | 0A21L -80 | 8X 68 -20

2N2444-Pon A | BC109 10 - OAZ200 0-85 | 8X631 80

9N2613  0-28 | BCl13 015 | BYZ13  0-88 1 0az001 0.50 | 8X635  0-40

9N2646  0-45 | BC11G .20 | BYZ15  1-00 | 0AZ202 0-42 | 8X640 -50

2N2712 025 | BCI16 .25 | BYZ16  0-62 | OAZ203 0-42 | 8X641 .55

2N2784 0-50 | BC116A 0:30 | BYZBS(3V3 | OAZ204 0-80 | 8X642 .80 I1

2N2846 0.7 | BCL1S .25 .15 | OAZ205 0-42 | 8X644 .75 [ ]
2N2848  0-42 | BCI2l .20 | C111 .85 | OAZ206 0-42 | 8X645 75

2N2904 020 | BCl2e .20 | CRS1/05  0-25 8AZ20; . z s;gggf} -gg

2N2904A 0-85 | BCl125 .68 | CRS1/40 0-47 | OAZ20 201P 0 : - A .
2N2906  0-20 | BC126  0.85 | C84B .60 | 0AZ209 2 | V60/201  0-50 Save pounds by fitting our unique device to your slide
2N2007 BC140 -55 | CR10B 18 | 0AZ210 2 | V60/201P 0-75 projector lamp and increase its life indefinitely. A special
gggggg % ggi:g ig ggggg 8-}: 82%;; g §ﬁgé }g Unit 1”x1” approx. will be sent to you assembled and
9N2926 10 | BC149 .15 | DD006 18 | 0AZ223 0-45 | XA151 .15 ready to fit with full.|pstruct|ons. Already projector Iarr_\ps
oN3054 0-80 | BC167 015 | DD0OT 20 | OAZ224 5 | XA152 015 have been reported giving 12 months’ extra life after fitting
2N3066 0-75 | BC158  0-12 | DD00R 0AZ241 022 | x 7161  0.25 our unit.

2N3702 10 | BC160  0-88 | GD3 88 | 0AZ242 088 | v 160 .05

2g3705 10 | BC169  0-18 ?34 05 8:%;:2 2§ XB101  0-48

p g Do : . .

§N§33$ 1’% ggzgé g:g GDB 32 gézggo lg XB102 010 Send £} without delay stating lamp wattage to:

2N3709  0-10 -85 | gp12 105 16 XBl103 025

INs710 010 | BCY33 025 | GET102 0 | 0C16T S | XBll3 018 MINIATURE ELECTRONICS, B.C.M. 372, LONDON WCIV 6XX
2N3711 010 | BCY34 030 | GET103 0-22 | OCIS 87 | XB121  0.48

2N3819 0-85 | BCY38 0-40 | GET113 0-20 | OC20 -85 | oo e

9N3820 0-80 | BCY39 100 | GET114 0-15 | 0C22 -50 - .,

2N3823 075 | BCY40 050 | GETI1a 0-45 | OC23 -80 | Z8L170  0-10 B T A RS
2§5021 g-u BCY42 g%g gnglg gg 0C24 0-80 | Z8271 0-18 1972 SCOOP OFFER

2N5088 -38 | BCY70 - T12 8 5 X 2721 -25

58005 100 | BoY7l 080 | GETsTz 080 | ocen 48T ZTML o8 E

28178—P on BCZ10  0-35 | GET875 0-28 0028 0-80 | ZTX107 015 Twin Power Supply Panels, contains 2 , Texas (B10J10 -Silicon
28301 050 | BCZ11  0-50 | GET880 0-87 ¢ . Bridge Rectifiers, 100 P.LV. at 1A: | x Mullard OAZ225 Zener Diode,
28304 075 | BD121  0-85 | GET881 0-25 | 0C29 0.80 | ZTX108 012 75V 1OW: | x LT.T. Zener Diode, 51V, W § x Texas 15121 Silicon
28501 0-37 | BD123  0-80 { GET882 0-28 | 0C30 0-40 | ZTX300 012 Diodes, 150 P.LV. at 200mA, Electrolytic Capacitors, 2 x Plessey
28703  0-62 | BD124 075 | GET885 025 | ocap 0-50 | ZTX304 0-25 1,000uF, 25V; 2 x 50uF, 50V; 2 » Mullard 250uF, 25V; 2 x Mullard
AAI29  0.20 | BDY1l 1.2  GEX44 008 | ;a0 0-60 , ZTX600 018 640uF, 25V. Circuit details supplied. A very definite bargain £I, post
AAZI2 080 | BFIl5 025 | GEX45/1 0-10 | “o0 095 | ZTX503 017 10p.

ﬁélzol-;a 8;% gg}é; 8gg gfgﬁ’“ ég 0C42 0-30 | ZTX531 025 Metal Panels with 2 McMurdo Bl IA Nylon Relay or Valve Bases; |’ x

McMurdo 8-way; | x 10-way Edge Plugs and Sockets. 2 Panels for 50p,

post (0p.

Transformers. Primary 10-0-100~125-200-220-240V; Secondary
10-0-10V at 15mA, 1-25V at |A, 50p, post 10p.

Bargain Component Parcels. Includes Resistors, Plugs, Sockets,

SEMI-CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER £12-95

ete., etc. 4lb net weight, £1, post 30p.
Mixed Wire-Wound Potentiometers, 10 for 50p, post |10p.
Mullard Zener Diodes, OAZ224, 6:8V at 10W, 3 for 50p.
Fantastic range of Electrolytic Capacitors. Write for details.
ELEKON ENTERPRISES
12A TOTTENHAM STREET, LONDON WIP P@Q
Telephone 01-580 7391

e e e i

SEND S.A.E. FOR LIST OF 8,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers: Mon.-Sat. 9 am.-5 p.m.
Closed Sat. 1.30 p.m.-2.30 p.m.

Terms C.W.O. only | Tel. 01-769 0199/1649
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NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT

10 TRANSISTORS. 9 TUNABLE WAVEBAKDS, MW1, MW, LW, 8W1, W2, W3,

TRAWLER BAKD, VHF AND LOCAL STATIONS AND AIRCRAFT BAND. TOTAL BUILDING

Bullt-in ferrite rinl aerial for MW/LW. Retractable, chrome plated 7 section telescopic COSTS
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull

output using 600IW tranasistors. Car Aerlal and tape record sockets. Switched earpiece °
socket complete with earpiece. 10 transistors plus 3 dlodes. 37 heavy duty speaker. Air

spaced ganged tuning condenser with VHF section. Volume/on/foff, wave change and tone
controls. Attractive case in black with silver block:ng.] Size 3in b3 Zinl: A:in. 1oy (FREE P.P. & INS. 50p
Easy to follow instructions and diagrans. Parts price ist and easy build plans 30p (F.

with parts). (OYERSEAS P. & P. £1)

ROAMER

ROAMER
EIGHT |

SEVEN
Mk. IV

NOW WIT W . roxamue

WAVEBANDS:
VARIABLE MWI1, MWZ2, LW,
TONE SWL 8w, SW3
Al RAW. 8 TUNABLE

CONTROL : AND. Extra WAVEBANDS:
7 TUKABLE WAVEBANDS: MWI1, MW2, LW, 8Wi, medium waveband provides easier tuning of Radio MW, B
§W2, 8W3 AND TRAWLER BAND. Built-in ferrite rod Luxembourg, etc. Built-in ferrite rod aerial tor MW SW1, SWe,
aerial for MW and LW. Retractable chrome plated tele- and LW. Retractable 4 section 24in chrome plated TRAWLER
scopic aerial for short waves. Push-pull output using telescopic aerial for SW. Socket for car aerial. Power- BAND PLUS AN EXTRA MW BAND FOR EASIER
600mW transistors. Car aerial and tape record socketa. ful push-pull output. 7 transistors and 2 diodes, TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
Selectivity switch. Switched carpiece socket complete including micro-alloy R.F. transistors. 5" heavy rod aerial and telescopic aerial for short waves. 3in
with earpiece. 8 transistors plus 3 dimles. 5° heavy duty speaker. Air spaced ganged tuning condenaser. speaker. 8 stages—8 transistors anil 22 diodes ineluding
Jduty speaker. Air spaced ganged tuning condenser. Volumejon/off, tuning and wave change controls. micro-alloy R.F. transistors, etc. Attractive black
Volume/on/off, tuning, wave change and tone controls. Attractive case with carrying handle. 8ize 9in X 7in X case with red grille, dial and black knobs with
Attractive case in rich chestnut shade with gold 4in approx. Easy to follow instructlons and diagrams. polished metal inserts. 8ize %in X 3lin X 2}in approx.
blocking. Size 9in x 7in X 4in approx. Easy to follow Parts price list and easy bulild plans 15p (FREE with Easy build plans and parts price list 15p (FREE with 1
instructions and diagrams. Parts price list and easy parts). Earpiece with plug and switched socket for parts). Earpiece with plug and switched socket for
builil plans 25p (FREE with parts). private listening, 30p extra. private listening 30p extra.

P.P. & INS. 4lp T P.P.&INS.41p P. P. & INS. 26p
BOIBING COSTS £69 (OVERSEAS BOILDING COSTS 598 (OVERSEAS BUILDING cosTs £398 (OVERSEAS

P. & P. £1) P. & P. £1) P. & P. £1)

-

TRANS
EIGHT

POCKET
FIVE

8 TRANSISTORS
s AND 3 DIODES
8 TUNABLE
NOW WITH marEsATDs
MW, Lw,
swa  “Ap
AND
{ 3,TUNABLE WAVE- 3in SPEAKER TEAWLER
¢ BAND! MW, LW, BAND. Sensitive ferrite rod aerial for MW and LW.
4 WLEB BAND Telescopic aerial for short waves. 3in speaker. 8
WITH EXTENDED 3TUNABLE WAVE BAKDS:MW,LW AND TRAWLER improved type transistors plus 3 diodes. Attractive
¢ MW BAND FOR EASIER TUNING OF LUXEM- BAND. 7 stage—o transistors and 2 diodes, ferrite case in black with red griile, dial and black knobs with
BOURG, ETC. 7 stages—5 transistors and 2 diodes, rod aerial, tuning condenser, volume control, fine tone polished metal Inserta. 8ize 9in x 5jin X 2}in approx.
supersensitive ferrite rod aerial, fine tone moving coil 3in moving coil speaker. Attractive case with red Push-pull output. Battery econciniser switch for
speaker. Attractive black and gohd case. Size 5}inX apeaker grille. Size 6}in X 4iin X 1}in. Easy build extended battery life. Ample power to drive a larger
Fin x 3iin. Fasy build plans and parts price list plans and parts price list 10p (FREE with parts). speaker. Parta price list and easy build plana 26p
10p (FREE with parts). Earpiece with plug and Earpiece.with plug and switched socket for private (FREE with parts). Earpiece with plug and switcbed
switched socket for private listening 30p extra. listening 30p extra. socket for private listening 30p extra.

i ;2 23 o™ | o £2:50 B | Wilbuecoss £4-48 555
{LDIN 4 48 (OVERSEAS
BU DI G COSTS P. & P. 63p) BUILDING COSTS P. & P. 63p) BUII.DING COSTS P.&P. £1)

RADIO EXCHANGE LTD

BUILD RADIOS, AHPLmEBS. ETC., FROM I
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD- 61 HIGH STREET, BEDFORD. Tel. 0234 52367
ING MASTER UNIT TO CONBTEUCT Lomponents |
include: Tuning Corilenser: 2 Volume Controls: :
Slider Switches: 4° 217 Speaker: TermlnalStnp | | enclose £ please send items marked
Ferrite Ro’;-i Aelx;u :l P]l;ugu ang iockets: Ba[t)te‘l;y
CHps: 4 Tay oards Balance rmatur nit:
o i B Rew | ROAMER TEN []  ROAMER SEVEN []
tora: ‘apacltora: hree in
Koots. M
. gU:?"sl""“ . l ROAMER EIGHT [ TRANS EIGHT |
[, achable f te it, 1i
L 1 Idt;cem‘ teo I;’c:u;o.r:dr!o:.m:\:}: u:ex. I TRANSONA FIVE D ROAMER SIX D
1 fi ls, Educational
1 Authorities and ail those interested. in POCKET FIVE O EDU-KIT O
radio construction. P rt . list d [ f
arts price list an ans tor.
INCLUDING £ P.P. &INS. 3ip I P P
CASE AND PLANS (OVERSEAS P. & P. £1) Name
§
4
FULL Y Callers side entrance Barratts Shoe Shop I Address ..
AFTER SALES

SERVICE Y Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday ) P.E. 38

———_————.—————-——-—-J
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Practical Electronics Classified Advertisements

RATES: 8p per word (minimum 12 words),

Box No. 10p extra.

Advertisements must be prepaid and addressed to Classified

Advertisement Manager, * Practical Electronics " IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

MISCELLANEOUS (continued)

MISCELLANEOUS (continued)

DON’T LOOK

unless you really want to get the benefit
from this collection of SUPER electronic
projects. Have you ever wanted to build
A MACHINE THAT LEARNS! Or perhdps
make a TEACHING DFVICE? Maybe ycu
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about

“ Thing' capable of R!:FRODUCING
ITSELF? Whatever your electronic turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN. Find out more that
interests YOU!

GET YOUR CATALOGUE — SEND JUST

I1Sp NOW

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and |OHN
SALMON and presented on TV.

—T0P TRANSISTORS —

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for indentification and guaranteed
to be within their correct specification or
money refunded. All at 9p. each or
Any 25 transistors for only £1-90

ACY22 BFYS| oCc72 2N3702
BCI08 BFYS52 0C202 2N3703
BCI109 BSY27 ZTX300  2N3705
BCle8 OC4s 2N706 2N3706
BCI169 [olev ]| 2N2926 2N3708

Money back guarantee. P. & P. 10p.
J. M. KING (V)
17 Buckridge, Portpool Lane, London, E.C.1

BUILD IT in & DEWBOX qll.'\ht\ cahinet
2in % 23in %X any length. DEW LTD,
Ringwood l(o(n(l, Ferndown, Dorset. S.A.L.
for leaftet.  Write now—right now,

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, 12ins 8 watt Tube, ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Translstonsed Low Battery Drain.
With ON/OFF Switch and 12V Socket to
run other Lights or 12V Equipment.

Unbeatable at £5-50
orin kit form £2-90

SALOP ELECTRON ICS
23 Wyle C

post paid

Callers welcome

S.A.E. for lists

Shr-w:bury, Shropshire

CLEARING LABORATORY, scopes, V.'T V. M's,
V.0.M’'s, .8, recorders, transeription
turntnhles electronic testmeters, calibration
units, _P.8.U.’s, pulse goneratnrs 12.¢. null-
potentiometers, bn(lges, spectrin analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236,

JOHN SAYS ...

RING MODULATOR by Dewtron is
professional, transformerless, S-transistor,
has ad]usnble F1/F2 rejection. Module £7.
Unit £8-90. WAA-WAA Pedal kit of all
parts, mcludmg all mechanics and instructions
ONLY £295, AUTO RHYTHM from
Dew:ron modules. Simple unit for waltz, fox-
trot, etc. Costs under £20 in modules.
SYNTHESISER MODULES and other
miracles! Send 1Sp for illustrated list.
D.EW. LT 4 Ringwood Road,
Ferndown, Dorset

BRAIN CALCULATOR. Adds,
divides. Calculates figures, money, sums
easily and quickly. Pocket size, with full
instructions,  55p. CAMERA CENTRE,
Fleetwood.

subtracts,

HARDWARE FOR CONSTRUCTORS. Ncrews,
nuts, brackets, spacers, etc. SOALKEL list,
R.A. MARSH, 29 Shelbourne Road, Stratford-
on-Avon, W arwicks.

CIRCUIT BOARD ETCHING KITS, full

instructions, £1.25, c.w.0. ARVIN SERVICE

%{OWIPAN Y, 12 Cambridge Road, St. Albans,
erts

172

RECORD T.v. 8OUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
70p + 10p P. & P. CROWBOROUGH
ELECTRONICS (P.E.), Eridge Road, Crow-
borough, Sussex.

PROFESSIONAL CONTROL PANELS

with
MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM.
NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.
CHOICE OF SILVER ON BLACK, RED,
BLUE, GREEN
TRIAL KIT £1-28 Carr. Paid
No | KIT £1-88 Carr, Fand
. 2 KIT £2-39 Carr. Paid
M.P.E. Ltd (P E. ) BRIDGE ST., CLAY CROSS
DERBYS.

DO-IT-YOURSELF . . . .

of audio and electronic components at very

we stock a large range

competitive prices, e.g.: Chassisspeakers, cross-
over networks, hi-fi speaker kits (Wharfedale
and Peerless), BAF sound absorbent, speaker
grille fabrics, inductors, resistors, electrolytics
(reversible and polarised). transistors, etc. Send
for FREE list. (2 X 3p stamps for fabric samples).
Mail order ONLY. No callers please.

4,PRINCES SQUARE,
HARROGATE, YORKS.

LOTS OF

Suppliers forget to tell you that (henr
metal locators won't function until you've
first got a transistor radio with which to
beat the locators signal. The BOFFIN
TREASURE PROBE. however,
your doorstep with FRINTED-CIRCUIT
BOARD, all ELECTRONIC COM-
PONENTS a ready-drilled box to put it in
plus search-coil and earphone. Think of
the fun you'll have BEACHCOMBING with
the sensitive TREASURE-PROBE, and
the expectancy of hearing its Lou
““BEEP” tell you "YQU'RE ON TO SOME-
THING” GET YOUR TREASURE-PROBE
SEND £6-95 NOW!

BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH EWELL
SURREY

Designed by GERRY BROWN & JOHN
SALMON and presented on TV

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

vecause this GPO approved transmitter/receiver
kit does not use R.F. and you can get one eauly
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 SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS
etc.
GET YOURS ! SEND £520 NOW
TO: ‘BOFFIN PROJECTS’

DEPT. KE2010

4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY

HOLIDAYS FOR BOYS8. 14/16 years, Summer
1972. 'Tuition and practical work in elec-
tronics  (and tape recording), engineering
(Karting), photography. 11 daysin Norfolk—
£16. Write for free brochur INTER-
SCHOOL CHRISTIAN FELLOWS
Hubbard Road, London, SE27 9k

AUTOMATIC CHORD S8ELECTOR. Add Auto-
matic chords to your organ. S.A.E. for details
to MOLLOY, 5 Elm Road, Toke"s Green.
Reading. Berks.

BITE THAT MUSIC. GET YOUR
MOLARS INTO THE MELODY. HEAR
THROUGH YOUR TEETH WITH
THE INCREDIBLE ADASTRANT,
SIMPLE TO  USE. WORKS FROM
EARPHONE OF WIRELESS, ETC.
CLEAN TEETH AND SKIN TO AND

WITH MUSIC. PRICE £1-00.
SEND TO DENTOSONICS LTD.
590 ROMAN ROAD, BOW
LONDON, E.3

FASCIA PANELS, hi-fi equipment, etc., etched
aluminium to mdnldual specmcauons 8.A.E.
details. R. MARSH, 29 Shelbourne Road,
Stratford on Avon, Warwicks.

ASSORTED TAG STRIPS —MARVELLOUS
SELECTION. 100 FOR 50p. P. & P. 10p.

CRYSTAL MICROPHONES WITH MUTING
SWITCH, CAN BE MOUNTED ON DESK
OR FLOOR STAND. £1-50 POST FREE.

MAIL ORDER ONLY

XEROZA RADIO
| EAST STREET - BISHOP'S TAWTON . DEVON

SYNTHESISER
MODULES

Send S.A.E. for details of voltage-
controlled modules for synthesiser
construction to:

D.E.W. Ltd.

254 Ringwood Road, Ferndown, Dorset
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WANTED

EDUCATIONAL

FOR SALE

CASBH PAID for New Valves. DPayment by
return. WILLOW VALK ELECTRONICS,
4 The Broadway, Hanwell, London, W.7,
01-567 5300/2971.

HIGHEST POSSIBLE CAS8H prices for Akal,
B. & 0., Brenell, Terrograph, Revox, Sanyo,
Sony, Tandberg, Uher, Vortexion, etc. 9.30-
5.00. 01-242 7401.

TOP PRICES PAID
for new valves and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B) 367 Kensington Street
Bradford 8, Yorks.

AMSE (Elec.), City & Guilds, RTEB Cert.,
Radio Amateurs’ Cert.,etc. terms. Wide range
of Courses in Elec. Engineering, Design, Instai-
lation, Repairs, Refrigeration, Electronics,
Radio & TV, etc. Send for full details and
illustrated book—FREE: BIET (Dept. H.5),
Aldermaston Court, Reading, RG7 4PF.

ENGINEERS—get a technical certificate.
Exam and Certificate Postal Courses in all
branches of Engineering, Electronics, Radio
and TV, Computers, Draughts., Building, etc.
Write for helpful Free Book—BIET (Dept.
H.4), Aldermaston Court, Reading, RG7 4PF.

GET INTO ELECTRONICS8—big opportunities
for trained men. Learn the practical way
with low-cost Postal Training, complete with
equipment. R.T.E.B., City & Guilds, Radio,
TV, Telecoms, etc. For free informative
Guide, write CHAMBERS COLLEGE (Dept.
R103), Aldermaston C(ourt, Reading, RG7Y
1PF

PF.

TEST EQUIPMENT

MULTI-RANGE FREQUENCY METER,
0-1MHz in 5 ranges. Solid state, large scale
meter readout, 230V a.c. Brand new and
fully guaranteed. £26, P. & P. 37lp, c.w.o.
CLEARWAY ELECTRONICS LTD.,
Sandwich Industrial Estate, Sandwich, Kent.

SOLARTRON OS101 Oscillator 25Hz to
250K Hz, incorporates output meter, stepped
attenuator. Perfect. Detaiis Box 35.

SITUATIONS VACANT

EAGLE INTERNATIONAL require Audio
Engineers, Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Multiplex, etc. Contact MR. MORROW
01-903 0144.

ULSTER:
THE NEW UNIVERSITY

EDUCATION CENTRE

Applications are invited for a post
as an

AUDIO TECHNICIAN

Duties include supervision of a
spund recording suite, including co-
operation with staff and students in the
planning and production of recordings,
maintenance of tape recorders and
other audio equipment.

A keen interest in all aspects of
sound recording is required, together
with  the electronic  experience
necessary for the proper maintenance
and construction of equipment.

Salary scale: £1,041-£1,410.

Application forms and further par-
ticulars should be obtained from
The Registrar, The New University of
Ulster, Coleraine, Co. Londonderry,
Northern Ireland (quoting Ref.
71/139/151) to whom completed applica-
tions, including the names and
addresses of three referees, should be
returned not later than 31st January,
1972.
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Success in the G.C.E.

ICS have an outstanding record
of successes in coaching for the
G.C.E. Make sure of this vital
passport to University, Industry,
Commerce and the Professions.
Write today for details of our
individual home study courses.
Send now for free fully detailed
booklet to:

INTERNATIONAL CORRESPONDENCGE
SCHOOLS

(Dept. 561) Intertext House
Stewarts Road, London SW8 4U)
Accredited by the CACC

1
|
!

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

FOR 8ALE. P.L. back issues. July 1966 to
November 1871. 5 Leyland Road, Rainford.
St. Helens, Lancs.

CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers’
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

MORS

FACT NOT FICTION.
you will be readiug amateur and commercial Morse
within a month (norinal progress to be expected).

Using scientifically prepured 3-speed records you
automatically learn to recognise the code RHYTHM
without transiating. You can’t help it, it’s ns easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

Complete Course £4-50 (Overseas £1-00 extra) details
only, 4p stamp. 01-660 2806,

G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

MADE 1§ ¢
EASY L
It you start RIGHT

PERFECT SPEAKERSJEX TV
P.M. 3 OHM (Minimum order 2)
8" < 24" 15p each, add |0p per speaker P. & Pkg.
100 SPEAKERS for £15 delivered
200 SPEAKERS for £23 delivered
UHF TUNERS EX TV (Complete with Valves)
£2-50 each + 50p p. & pkeg.
or 10 for £23 post free
TAADE DISPOSALS (Dept. PE)
Thernbury Roundabout, Leeds Road, Bradford
Telephone 665670

TELEPIHONE ANSWERING MACHINES. New/
Reconditioned. #55/£160. S.T.AM (o. 182a
New North Road, N.1. 01-256 6119,

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C S trained man.
Let | C S train YOU for a well-paid post in this expanding field.

1 CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,

etc. Expert coaching for:

* C.& G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
* RADIO AMATEURS’ EXAMINATION.

* GENERAL RADIOCOMMUNICATIONS CERTIFICATE.

* C.& G. RADIO SERVICING THEORY.

Now available, Colour T.V. Servicing.

Examination Students coached until successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES
8uild your own S5-valve receiver, transistor portable, signal generator and

multi-meter.

All under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your

career,
sent to you by return mail.

MEMBER OF THE ABCC

Full details of | C S courses in Radio, Television and Electronics will be

ACCREDITED BY THE CACC

e e

International Correspond

e School

INTERNATIONAL | (Dept. CA1S5), Intertext House, Stewarts Road, |
I London SW8 4U) I

CCRRESPONDENCE | ~am
"Block Capitals Please 7T I
SCHOOI’S I ADDRESS ... . e I
_______________________ I
AWHOLE worto | l
OF KNOWI‘EDGE I AGE ... ... OCCUPATION ... i, /72 |

AWAITS You! L — T




FOR SALE (continued)

(SELF-SPRIN S Fevosot wes-
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SERVICE SHEETS

SERVICE SBHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault-
Finding Guide. Prices from §p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.
Telephone, Bexhill 7007,

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 50p,
Also large stock of obsolete and current valves,
JOHN GILBERT TELEVISION, 1b
Shepherds Bush Road, London, W.6 (01-743
8441). S.A.E. enquiries.

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. $.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

RECEIVERS AND COMPONENTS

COMPUTER PANELS. 5-BC108 diodes, 18p, post 5p,
4-80p, post 10p. AMERICAN PANELS total at least
50 transistors, first-grade components, 4-55p, post
10p. ASSORTED PANELS 6-£1, post 16p, no
midget boards, plenty of components at least 80
transistors. List of boards sent on receipt of 8.A.E,
LA2 POT CORES, 20 in ali box with 20 1%
capacitors. 21.50, post 27p. 8ingles 18p c.p. New and
boxed 80p c.p. COMPUTER RELAYS DPDT, 700 ohm
coil, weigh oz, carry 2 amp, 80p c.p. Bame weigh
1{oz silver contacts, 36p c.p. ORP18 on panel ex
equipt. 35p c.p. WIRE ENDED NECNS bank of 20,
80p, post 7p. COPPER CLAD PAXOLIN single sided,
8 x 5, 10p, post &p each. 10} x B8, 20p, 13 x 11%,
30p, post 8p each. RESETTABLE COUNTER 5 Figure
18/22V. Will work on 12V, 21-78, post 10p.
POLYSTYRENE CAPACITORES 125V, 150, 180, 220,
330, 390, 560, 680, 820, 1,200, 1,500, 1,800, 2,200,
2,700, 3,300, 3,900, 5,600, 6,800, 8,200, 0-01, 0-012,
0-015, 18p dozen, post 10p.
ASSORTED TWIN GANG VARIABLE CAPACI-
TORS, BRAND NEW, 5 FOR 2125, C.P.
ASSORTED COMPONENTS, 71b, £1.85 c.p.
ASSORTED COMPUTER PANELS. 21b, £1-26 c.p.
J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LANCS,

74 Series TTL. 7400, 1, 2, 3, 4, 5, 10, 20, 28, 30,
40, 50, 51, 53, 54, 60, 17p; 7413, 74, 40p; 74121,
70p; 25 others available, ask for details.
LINEARS, 709 (T099 or 14 lead DIL), 40p;
723 (T096), 95p; 741 (TO99, 14 lead DIL and 8
lead DIL), 60p.

TRANSISTORS., 2N2646, 47p; 2N2926/colour,
12p; 2N3055, 60p; BC107, 12p; BC108, 10p;
BC109, 13p.

DIODES. 1A 100V, 5p; 1A 400V, 8p; 3A 600V, 18p;
1A 400V p.i.v. Full Wave Bridge, 40p; 1N4148, 4p.
CARBON FILM RESISTORS. {W 5% E24 series:
1-49, 1p; 50-99, 0-9p; 1004, 0-8p. All prices for
mixed values.

ELECTROLYTIC CAPACITORS. Axial lead, 25V
0-0047, 1, 3-3, 47, 10, 8p; 33, 47, 7p; 100, 9-5p;
220, 330, 18p; 470, 28p. Other voltages and radial
lead types available, ask for details.

POLYESTER CAPACITORS. 100V 10%: 0-001,
0-0022, 0-003, 0-0047, 0-0056, 0-01, 3p; 0-022, 0-033,
4p; 0-047, 0-056, 4:8p; 0-1, 5p; 0-22, Bp.

DUAL IK LINE SOCKETS. 14 Jead, 25p; 16 lead,

30p.

HEAT RADIATORS.. TO66 anodised, 12:8p;
TO3 naturai, 10p.

Let us gquote for your '‘shoping list”. Our min,
order only £1. Please add 10p for P. & P. on orders
up to £56. Mall Order only. Strictly C.W.0.

KONTAX ELECTRONICS
(8heerness) Ltd,

115 Barton Hill Drive, Minister-on-Sea,
Sheerness, Kent

NEW GUARANTEED DEVICES

ORDER WITH CONFIDENCE
MICROCIRCUITS
SN76013 (like 1C12) £1-80; 709 33p; 74| 3ép;
PA230 90p; PA234 84p; PA237 £1.50; SL402A
£1.25; SL702C 40p; TTL GATES 15p; FLIP-
FLOPS 37p.
TRANSISTORS
2N2926 Grn 8p; 2N3055 S0p; BCIO7B 9p;
BCI108C 9p; BCI09C 9p; BFXB6 15p; ME0402
2lp; MEO411 19p; MEQ412 20p; ME04I3
15p; MEI002 11p; ME410) 11p; ME4102 I12p;
ME6101 15p; ME6102 17p; MEBOOI 15p;
MPBI I 35p; MPBII2 45p,
| AMP RECTIFIERS
50V 4p; 100V 4p; 200V 5p; 400V 6p,
Bridges: 50V 30p; 100V 31p; 400V 33p.
3 AMP RECTIFIERS
400V I12p; 200V IOR.
PRINTED CIRCUIT RESIST PEN 80p.
Discounts begin at 10% off.

JEF ELECTRONICS (PE2)
York Houss, |2 York Drive, Grappenhall,
Warrington, WA4 2EJ,

Mail Order Only, C.W.O,P. & P. 7p per order,
Overseas 65p. Money back if not satisfied.
List free on application.

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing. -
EXAMPLES

‘Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. § No,
10 43p ea.

NEW

Scorpio Ignition Nov./Dec. ‘71, Fibreglass 70p.
Logical R/C Coder Dec. '71. Fibreglass 44p.
S.A.E. for List,

P.H. ELECTRONICS LTD., Industrial
Estate, Sandwich, Kent. Tel.2517

MAIL ORDER ONLY

NEW BC108 coded 4p. Silicon diodes 60
PIV, 300M4A, 3p. Dual bistable boards
suitable flasher units, new with data, 36p.
Postage 4p. S.A.E.list N. FREAR, 1 Newton

Street, Ulverston, Lancs.

I.C. STEREO AMPLIFIER (Plessey Design)
3W per channel into 8 ohms. Includes pre-
amplifier, tone controls, power supply, £19-25.
SL403D I.C. Amplifier only, £2-20 each.

HEAT SINKS Plain, finned,

S5DN Undrilled 4in x 44in x ¥in, 28p each.
5DN Drilled 2 x TO3 (OC28, etc.), 33p each.
10DN Undrilled 4in x 43in x lin, 33p each.
10DN Drilled 2 x TO3 (OC28, OC35, etc),
38p each. Mica washers and Insulators TO3,
SOSS, 5p per set.

VEROBOARD State 0-1in or 0-15in matrix.
24in x_5in, 22;. 24in x 3%in,20p. 3}in x 5in,
24p. 3}in x 3%in, 22p. {7in x 24in x O-15in
matrix, 35p. 17in x 3%in x 0-15in matrix, 70p.
Veropins 0-1in or 0-15in, 50 for 20p.
ALUMINIUM BOXES. Ideal for housing
“Veroboard” Projects, 23in x 54in x l4in,
35p. 24in x 4in x l4in, 35p. 4in x 5%in X
I4in, 45p. 4in x 4in x l4in, 35p, Complete
with lid and fixing screws. P. P. 10p for all
orders under £2. S.A.E. for list.

SEPTUN ELECTRONICS
P.O. BOX 15, ALDERSHOT, HANTS

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1, 2, 5, 10 mfds—33p,
25, 50—4p. 100—5p. Mylar Film 100V,
0-001, 0-002, 0-005, 0-01, 0-02—2p; 0-04.0-05—
24p; 0-068, 0-1—3p. Mullard

1Q-10MQ, 8 for Bp, insured postage 8p. The
C.R. SUPPLY (0., 127 Chesterfield Rd.,
Sheffield, S8 ORN.

miniature
carbon film resistors third watt 1.12 series

PE GEMINI
STEREO AMPLIFIER
(Dual purpose, 30WY per channel)

All the components to build this high
quality amplifier, as featured in ‘* Practical
Electronics,”” Nov. 1970 —Feb. 1971, are
now available from one source.
ALL PARTS CAN BE PURCHASED
SEPARATELY.
Please send foolscap size S.AE, for free
complete lists. Return post service.

MAIL ORDER ONLY

ELECTROSPARES

21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY ® VALUE @ SERVICE

SOUND SUPPLIES (LOUGHTON) CO. LTD.
for Eagle International and International Rectifier
roducts.

TOA P.A. Equipment and Mikea.
Capacitors, Resistors, Plugs, S8ockets, Cabies, Audio
Leads, 8emlconductors, Valves, Vero Board, etc., for
the constructor,

Electronics Dept. Tel. 01-508 271§

12 Smarts Lane, Loughton, Essex -
Hours:9,30a,m.-1p,m, 2-6p.m., Mon,, Tues,, Wed,
and Fri. 9.30 s.m.-1 p.m., 2-5.30 p.m. Sat.
Closed All Day Thurs.

| T PACK.......
Glgllltﬂn DIODES

S0 P.I.V. 500 mA rating. Glass encapsulated,
wire-ended.
brand new, currently produced devices by a
famous manufacturer. Suitable for Bridge cir-
cuits; Diode Logic; Electronic Organ applications;
Rectifying, Switching, Detecting and Protection
circuits; inexpensive Zener applications; and
many other uses. Not mixed, all devices are of
the same type. At less than one-tenth whole-
sale price.

PROOPS BROTHERS LIMITED

The Hyde Industrial Estate, Edgware Road, London

NWS9 6JS. Tel, 01-205 8006, Personal shoppers: 52
Tottenham Court Road, London WIP 0BA
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Not rejects, but unmarked.

IN 15 MINUTES YOU COULD HAVE CAPACITIVE DISCHARGE
ELECTRONIC IGNITION FITTED TO YOUR CAR

_Capacitive Discharge Ignition is recognised as being the most efficient ignition
system and will give you:
CONTINUAL PEAK PERFORMANCE
UP TO 209, REDUCED FUEL CONSUMPTION
EASIER ALL-WEATHER STARTING
INCREASED ACCELERATION & TOP SPEED
LONGER SPARK PLUG LIFE

INCREASED BATTERY LIFE ~

CONTACT BURN ELIMINATED vt
Pack of PURER EXHAUST GAS EMISSION For all petrol engines—cars,
more than @ RADIO INTERFERENCE SUPPRESSED  boats, etc. Guaranteed for 5 yrs.

200

The construction kit i
positive or negative ea

Complete Installation Kit for 12-volt vehicles £12-95 + 45p P. & P. State
earth polarity of vehicle POSITIVE or NEGATIVE earth. Unit Construction
Kit also available for the radio electronics constructor
ludes instructions and all components for wiring as
rth, and is complete with the stove enamelled steel case
Similar to PE published system. MF transformes for

£9-95 + 45pP. & P.

P.E. SCORPIO Components: Transformer and Mounting Kit £1-85 + 25p
P.& P. Printed Circuit Board 60p + |0p P. & P. Case and Hardware as above

Only and aluminium base.
PE system £1:95 + 10pP. & P,
Post
Free £1-85'+ 25 P. & P.

ELECTRONICS DESIGN ASSOCIATES

82 BATH STREET,
WALSALL WS| 3DE
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ART WORK

Brand New to spec, Fully gusranteed.

Numerical Indicator 3015F. 7 segment display
0-8DP 5V 8mA bar £1-89. Fits DIL 16 pin sockets
29p. 7447 driver £1-25. Numicator 190V side
0-9 leads £1:25, Light Emitting Diode visible red
2V 20mA 687p, BCl07 9p, BCL08 9p. BC109 9p,
Fet 2N3819 8lp. TIS43 unijunct 85p. BC177/8
11p. BCY70/72 16p. BFY50/51/52{563 18p.
2N2926 oy 10p. 2N3063 19p. 2N3055 5@p.
LC. Photo Detector Darlington amp. 56p. TIS43
87p. OCP71 78p. ORP12 48p. 1A Rectiflers
100V 8p. 400V 10p. 50V bridge 84p. 1N914 7p.
OA9I 7p. Zemers 400mW. 5,6, 9,12, 18V 18p.
Integrated Circuits, 7ANTTL series, data 11p. 7400,
1,2, 3,4, 10, 20, 30, 40, 50, 51, 53, 54 16p. 7413, 70,
72,74 87p. 73, 76, 86 48p. 75, 121 67p. 7490, 92,
93 76p. 41, 141, 42, 95 95p. 81, 82 £1-25,

Op Amps 8 lead, TO3, 709 88p. 710 45p. 741 49p:
PA237 2W amp £1.47, 703 rf. if. 56p. 8.C,R. 34
400V 87p.

Transformer 6V 1A 80p. Signal Injector af. rf. 22,
ltgla audio cat. 10p. P. & P. Mail order only.
b P.Bp. Overseas 50p. Data sheets 7p.
. P.O0.BOX 29, 2RACKNELL, BERKS.

WITWORTH
TRANSFORMERS

TV Line out-put transformers

Manufacturers of the largest range in the
country. All makes supplied.
Free catalogue
Modern
BAIRD, BUSH, GEC, PHILIPS
Replacement types ex-stock.
For **By-return” service, contact_Londpn
01-948 3702
Tidman Mail Order Ltd., Dept. PE,
236 Sandycombe Road,
Richmond, Surrey.
Valves, Tubes, Condensers, Resistors,
Rectifiers and Frame out-put Transformers
also stocked.

Callers welcome.

EX COMPUTER PRINTED CIRCUIT PANELS
2lnx 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc, Our
price 10 boards §0p, P. & P. 7p.  With a guaran-
teed minimum of 35 transistors. Data on
transistors included.

SPECIAL BARGAIK PACK. 25 bourds for £1,
. & P. 18p. With a guaranteed mininunn of 85
transistors. IDdata on transistors included.

PANELS with 2 power transistors similar to
0C28 on each board—componenta 2 boards (4 -
0C28) 50p, P. & P. 6p.

9 OAD, 3 0AY®, 4 Pot Cores, 26 Resistors, 14
Capacitors,  GET 872, 3 GET 872B, 1 GET 875.
Al Yong leaded on panels 13in X 4in. 4 for £1,
% Po2p.

708C OPERATIONAL AMPLIFIER TOS

8 Jead I1.C. 1 off 50p. 50 off 36p.
100 oft 20p.
250 MIXED RESISTORS 62p
1 & { watt.
150 MIXED HI STABS 62p

1, 4 & 1 watt 5% & better.

QUARTZ HALOGEN BULBS

With long leads. 12V 55W for car sput lights,
projectors, ete. 80p each. P. & P. 5p

GPO EXTENSION TELEPHONES
with dial but without bell. 85peach. P. & F.30p.
£1-78 for 2. P. & P. 30p

BARGAIN RELAY OFFER
Hingle pole change over silver contacts 23V to
H0V. 25k coil. K for 50p. T, & 1. 5p.

KEYTRONICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

TONE
MrESTER

s a nea(ly designed solid state continuity
tester in a small black aluminium case.
Its bieep can be heard from at least 50ft.
Ideal for tracing cable faults, etc. It will
work into 80,0000 loop.

USE
@ Hi- FI ENTHUSIASTS @ ELECTRICIANS
@ DO.IT-YOURSELF MEN @TESTERS
@ TELEPHONE ENGINEERS
@ MOTORISTS

How many times have you found your-
self in a situation unable to check a simple
Z.thing like a fuse for example?

~@PRICE £2-75 including postage and
battery. Send P.O. or chegue.

= @ HIGHAMS ELECTRONIC
COMMUNICATIONS LTD.

Dept. PEl, 58-60 Redchurch Streert,
London, E.2

'H

= N>y

nippibomd4

MULTI-PURPOSE PRINTED WIRING BOARD FOR

P E_TRANSISTOR CIRCUITS

RBP FIBREGLASS)
Photo-print Pmcess Control Unit 4AS 489
Rhythmetron (Nov) 2A 28
Lift Note Generator (lngenmty) (Nov) 2A 2B
Chart Recorder (Oct) 2A 2B
Engine Temperature Controlier Oct) | A B
Rain or Water Level Alarm (Ocn \ A B
Timer with Digital Readout (Sey 2

8
TYPE 1A-15p; 1B - 18p2 2A - u 1228 34; AJ 38- §3p34AS 44p;4BS-52
ALSO SUITABLE FOR MANY GIHER: PROJECTS]
FREE NiPPIBOARD TYPE 1A when you buy

QO 3D SHORT CIRCUIT PROOF IC. AMR
as specified for EE RECORD PLAYER
£1-99 plus 9p post & packing

NIP ELECTRONICS oterasfe

GHROMASONIG
electronics
1972 CATALOGUE

10p post free

56 FORTIS GREEN ROAD, LONDON N10 3HN

DRY REED INSERTS

V @iy s o R,
. ==

Overall length 1.85" (Body length 1.17),
Diameter 0.14" to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 62{p per
doz.; £3-75 per IOO; £27:50 per 1,000; £250 per
10,000. All carnage paid.

G.W.M, RADIO LTD
40/42 Portland Road, Worthing, S|mex 0903 34897

PO. BOX 11, ST Albans, Herts England.

DUAL GATE MOSFET MEMS564C, ruggedised
3N140, sim. 40673. For WW Communic.
Rx, Stereo FM, etc., ONLY 65p, UK post 5p.
AMATRONIX LTD. 396 Selsdon Road, S.
(Croydon, Surrey, CR2 ODE.

LOT OFFERS invited for new compts: 950
mag-device relays—420 pots—1,300 capacitors
—150 norbits—5,000 resistors—20 transformers,
etc. Details Tel Halifax 56499,

CONTACT CLEARWAY ELECTRONICS LTD.
for all your Fibre-Optic requirements. Fibre-
Optic light sources, Components and custom
built displays. Tel: Sandwich 3596 or write:
Sandwich Industrial Estate, Sandwich, Kent.

LADDERS

AARVAK ELECTRONICS, 3 channel sound-
light convertors: 1,200 watts, £17; 3,000 watts,
£25; Medium Power Strobes £16. 74 Bedford
Avenue, Barnet, Herts. 01-449 1268.
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LADDERS. 20ft, £7. Order C.0.D. Phone
02-993 5222, HOME SALES (Dept. PEE),
Baldwin Road, Stourport, Wores. Callers
welcome.

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPERECORDER,
AMPLIFIER etc. Types avanlable Gv. v, I2v,
le(smgle output) 2each, P, &P, I5p.
Sv ;6v 4 6v; or 4§v + 4jv ((wo separate
outputs)ﬂ50 each. P. & P, I5p. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety,
R.C.5. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.I7

OSMABET LTD We make transformera
9 amongat other thinge
MAINS TRAKSFORMERS
Prim. 200/240V a.c. TXS6, 425-0-425V, 500 Ma,
6:3V 6A CT, 6:3V 6A CT, 0:5-6-3V 3A, 818-75; TXI,
425-0- 425V, 250Ma, 63V 4A CT, 6-3V 4A CT 0-5-
-80; X‘ 2.;0 0 250V, 150mA, 6-3V44
X5, 300-0-300V, 120mA,
A CT, 63\ 'lA ﬁ.!\ 1A, 24-05; TX8, 250-0-
30V, 65mA, 6-3V, 154, l210' MT1, 200V, 30mA,
63V, lA £1.20; MT2, 230\ SmA, 6-3V, 1- uk £1-50;
MT24A, ZaO\ 80mA, 63V, 24, ll 95, MT3 Prlm.
1]0/"40\ Sel. 250V, 100mA, 6-3V, 24, !225
AUTO TRANSFORMERS
0-110-200-220-240V a.c. up or down fully shrouded
fitted insnlated termlnal blocks. 30W £1.35; S0W
21.80; 75W £2.10; 100W £2-55; 150W £3.15; 200W
$3~90; 300W ”-25; 400W £6-30; S00W  £7.50;
600W £8-25; 750W £9.75; 1.000W 212.75; 1.500W
£18; 2,000W £24.75; 3,000W £33; 4,000W £45.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240\ a.c., 6:3V, 1-5A, 83p; 3A 21.18;6A CT
£1-80;

$270; 5a, £5.75: BA. 26 124, 20, 4OV 34 CT £3.45,
MIDGET RECTIFIER TRANSFORMERS
For FW rect., size 1§ x 2 x 1{in, Prim. 200/240V a.c.
output, PPT" 12-0-12V, 0-23A, PPT3 20-0-20V, 0- 15A,
£1-20 each; ditto, slze 2 x 2} x 1}in MTV1 9 0-9V,
1A, 98p; MTV2 12-0-12V, 1A, MTV3 ‘.'040~20V,
0-754A, ll~20 each.
O/P TRANSFORMERS FOR POWER AMPLIFIERS

4 -15 ohme, A-A 6-6k, 30W

. SOW, 3k, A-A, 26.75; 100W,
3kQ, A-A, EL34 (KT8H ete.) 21140 with and to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous makes, 15W with tweeter, 24-75; 25W,
25-80; 35W, 27.20; 30W, £10-00; 100W, £21.50:
E.M.I. 134 x 8in 10W, 3 or 8 or 15 ohms, 22-25.
Ditto with two tweeters and Xover, £4.00; Horn
Tweeters 2-16kHz 10W B8 or 16 ohms, £1.50. HI-FI,
8 x bin 80, £1.86; 10 - ﬁmBor&lan £2-10.
MANUAL OF POWER AMPLIFIERS
Co\erlng valve amplifiers of 30 to 400 watts, with
price list of transformers and chokes specified, 25p.
LOUDSPEAKERS
2in 360, 24in 8 or RO, 24in 250, 3in 300, 80p each;
3tin 3Q, 4in 150, 5 x 3in 3 or 8 or 15 or 250, DOD
each; 6 x 4in3or8Q;: 7 x 4in 30; 8 x 2%indQ;
64in 3Q, 21.08; 8 x Jin .! or 15 or 250, 21.35;
8in 30, 41:85; 10in 3 or 15 , 22-25.
SPEAKER AUTO D!ATCHING TRANSFORMER 12w
3 to 8 or 15 ohms, up or down, 75p. P. & P. 15p.
100 WATT POWER AMPLIFIER
4 inputs, riable tone controls, mixing controls,
response 0kHz, for a.c. 200/250V, new and
guaranteed. H.A.E. details. 239,
BULK TAPE ERASERS
Instant erasure, tape spools and cassettes, demag-
netlzes tape hends a.c. 200/250V, £2.40 plus 24p P. & P.
AIRCRAFT BAND CONVERTERS
Covers entire aircraft band, 110-135MHz, fully
tunable, works in proximity of any a.m. receiver,
with battery, instructions, £4-25 plus 25p P. & P.
PRINTED CIRCUIT ETCHING KIT§
Comprehensive uutfit with solutions and equipment to
make your own P.C. boards, instructions, 21.
p. 20p.
TAPE RECORDER MOTORS
A variety of uses, fans, models, blowers, etc., 230V a.c.,
76p each.
CORDENSERS
Paper: 0-01/2kV, 12{p; 0-22/800V a.c. 28p; 0-47/700V,
16p; 40/150V, 25p; 4/500V 28p. Electrolytics: 8,000/
15V, 10p; 10,000/16V, 40p; 100 x 60/450V 25p; 350 x
50/325V, 25p; 100 x 400/275V, 25p; 6300/64V, 60p
P.E. SCORPIO IGNITION SYSTEM
As specified, Transformer on Mullard Pot Core £3.45;
Eddystone Diecast Box £1-85, 0-47 mid 1,000V 25p.
Carriage extra on all orders, etc., etc.
8.A.E. INQUIRIES-LISTS. MAIL ORDER ONLY

48 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel. 01-958 9314

TRANSISTORS 2p EACH

SPECIAL BULK PURCHASE
New unmarked, assorted gain transistors.
‘\P\ PNP-TO 5 and TO 18 similar to: BFY .90, 51,
3. BCY.30, 32, 33. BFX.88. 2N.3702
2N.3703. 704-11. 2N.7086.
In packs of 50 (units o( 10) state types requiren.
CE £1 PER PACK
CWO-—Under £2 add 10p P. & P.
Special offer while stocks lnst
DIODE IN.914 at 3p each
ACON ELECTRONICS
133 High St., HURSTPIERPOINT, Sussex
TEL. 2554-5
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"98 BURNT MILL ELIZABETH WAY
HARLOW ESSEX HARLOW 32947

Why wait weeks?

—ALL OUR ORDERS
DISPATCHED BY
RETURN OF POST!

Transistors, Diodes
and Integrated Circuits

A) DIODES &
RECTIFIERS
ING|14 Sp
1N4148
1N4001
1N4002

prices

W QOS5 S0V
I'A Bridge
40,

WOl 100V
1A Bridge
45

WO4 400V
1A Bridge
48p

B)

TRANSISTORS
15p
15p
21p
23p
15p
30p

2N4356

40411 £1-95
ACI38B 15p
ACI41 20p
ACl41H 25p
AC 142 15p
ACI87K
ACIBBK
Matched
Pair

AL103
AU103

BC149

Send 10p
for Price

List or free
with order

BCI153 30p

BClB4L

®°p

Component Discounts
10% on orders over £5

AU106

BC212L

BFI58

pi

p
p

BFI59
BFI177
BF178

9]
INTEGRATED
CIRCUITS
709C (TO-5)
45p
709C (DIP)
68p
741C (TO-5)
68p
741C (DIL)
68

TBABOO SW
Audio £1-50

POSTAGE AND PACKING
PLEASE ADD 10p TO YOUR ORDER

2N 3055
VISW 15A
2N3053
A TO-S

8C107 .

also BC108 and ECIO9

AF239 i

UHEF: 5SDB8 Noise factor at
800MHz o

AD262 \PNP

59p | AD,14

17

Matched 80

BD162 SNPN Pair i
10W, Audio output pair

| —
AU103
| 155V, 10A TO-3

i 1
| BCl47/8/9
40p | High gain L

wol T asp
1A, 10OV Bridge Rectiﬁer_ -

2
80V 10A TO-3

| 40411
| 30A, 150V

| BFYS0, 51, 52
1

s | NEW! TBAB00
| 5W Audio IC

OCKFIT

PRINTED CIRCUIT KIT

BUILD 50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4iinx2fin. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
(8) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs.
{9) 2 Miniature Radio Dials BW/MW/LW. Also free with each kit: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 50 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 new circuits.
EXPERIMENTER'S
PRINTED CIRCUIT KIT
60p
Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL ISp
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(3) Crystal Bet with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifiér.
(6) Carrler Power Conversion Receiver. (6) 8plit-Load Neutralised Double Reflex,
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON'" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the ''Triflexon” circuit. Let us know
it you know of a smaller design published anywhere. (10) Postage Stamp Radio.
8ize only 1-62in X 0-95In X 0-25in. (11) Wristwatch Radio 1-15in X 0-80in % 0-55in. (12)
Ring Radio 0-70in X 0-70in X 0-55in. (13) Bacteria-powered Radio. Runs on sugar of
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burgiar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Bignal Injector. (26) Pocket Transceiver (Licence required). (27) Constani
Volume intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/ Wire-less
Milcrophone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
“'Photophone’. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Vltrasonic Transmitter. (40) Thyristor Drill Speed Controller. Plua 10 Photoelectric
Circuits, Simple Alarms, Long Range Alarme, Projector Modulators, etc.

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

Send 6 9.4.E. for full details and a brief description of all kits and Projects.

PARKERS SHEET
METAL FOLDING

MACHINES
HEAVY VICE
»
MODELS S '
With Bevelled Former Bars g/ - Carr. free
No. |. Capacity 18 gauge mild steel 36in. wide £15
No. 2. Capacity I8 gauge mild steel - 24in. wide . £10
No. 3. Capacity 16 gauge mild steel 18in. wide £10

Also new bench models. Capacities 36in. - 18 gauge £30. 24in. 16 gauge £29.
Carriage free.

End folding attachments for radio chassis. Tray and Box making for 36in.

model, 274p per ft. Other models 174p. The two smalter models will form

flanges. As supplied to Government Departments, Universities, Hospitals.
One year's guarantee. Money refunded if not satisfied. Send for details.

4.B.PARKER, Folding Machine Works, Upper Geotge S1., Hedh dwike, Yorks. Heckmondwike 3997

BAKER I5in. 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 3B cps.
Flux Denslty 15,000 gauss
Yoice coil impedance 8 or 15 ohms models

Useful response 20-14,000 c.p.s.
Nelt weight 15l PREE

GUITAR MODEL "GROUP 50" 50 watt £19
Latest catalogue Sp with enclosure plons

Baker Reproducers Ltd

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

Mcchanical
AML

Mechanica
Maintenance Eng.
Welding

General Dicsel Eng.
Sheet Metal Work
Eng. Inspectinn
Eng. Metallurgy

Co & G, Eng. Crafts
C. & G. Vabrication

Draughtsmanship
AMILED.

Gen. Draughtsmanship
Dic & Press ‘Foals
Draughtsmanship
Tool Design
Design of Elec. Machines
“Yechaieal Drawing
Building

Elcetrical & Electronic

Elee. Eng.
Insrallations & Wiring
Electrical Maths.
Electrical Saience
Computer Electronics
Llectronic Eng,

Radio & Telecomms.
C. & G. Telecomms.

C. & G. Radio Scrvicing
Radio Amateurs

Practical Television

TV Servicing

Colour TV

Practical Radio &
Electronics (with kit)

No obligation.

Auto & Acro
AMILMIL
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
AR.B. Certs.

Gen. Acro Eng.

Management &
Production
Computer Programming
Inst. of Marketing
ACW.AL
Works Management
Work Study
Production Eng.
Storckeeping
Lsumating
Personnel Management
Quality Control
Electronic Data
Procesaing
Numerical Contral
Planning Engmcering
Materials Tandling
Operatonal Rescarch
Metricauon

Constructional
AMSE (Gv
C. & G. Structural
Road Engincering
Civil Engineering
Building
Air Conditioning
Heating & Venuluting
Carpentry & Jomery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders' Quantitics

Aceredited by the Conuncil for the Acereditation
of Correxpondence Colleges.

Published approximately on the 1ath of each month by IPC Magazines Ltd.,
Role Agents for Australia and New Zealand
East Africa—Stationery and Office Supplies Ltd.

Subseription Rate (including postage) :

General
CL.L
Petroleam Tech.
Practical Maths.
Refrigerator
Servicing.
Rubber ‘Technology
Sales Engineer
Timber Trade
Iarm Science
Agnicultural Eng.
General Plasties

General Certificate
of Education

Choosc from 42

'O’ and "A” Level

subjects including:

English

Chennstry

General Scivn

Geol

Physics

Muarthematics

Technical Drazcing

French

German

Russtan

Spanish

Biology

B.LET. and i1s

associated schools

have recorded weell

over 10,000 G.C.E.

successes at 'O and

b fevel.

WE COVER A WIDE

RANGE OF TECHNICAL

AND PROFESSIONAL
EXAMINATIONS.

other exam successes.

Over 3,000 of our Students
1ave obrained City & Guild.
Certificates. Thousands of

In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That's how long it will take you to fill in the coupon below. Mail it to
B.1.LE.T. and we'll send you full details and a free book. B.1.E.T. has
successfully trained rhousands 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.1.LE.T. Home Study Course gets results fast —
makes learning easier and something you look forward to. There are
no books to buy and you can pay-as-you-learn.

If you'd like to know how just a few hours a week of your spare time,
doing something constructive and enjoyable, could put you out in front,
post the coupon today.

WHICH SUBJECT WOULD INTEREST YOU?

THEY DID IT—
S0 COULD You

‘*My income has almost trebled . . . my life is
futler and happier.”’ - Casc History G/321.

**In addition to having my salary doubled,
my future is assured.’*~Case History H/493.

*Completing your Course meant going from
a job I detested to a job I love.”” - Cuse
History B/461.

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 opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

Freel

Why not do the thing that really interests you?
Without losing a day’s pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS GOUPON TODAY

To: B.LE.T., Dept B4, Aldermaston Court, Reading RG7 4PF

Address.

Name. . R
BLOCK CAPITALS PLEASE
dd o

Fleetway Houso, Farringdon Strect, London. L.C.4
Gordon & Gotch (Afsia) Ltil. : Nouth Africa ~Central News Agency
For ane year to any part of the world £2-65 (£2.
Practical Electronics is sold subject to the following vonditions, namely, that it shull not, without the written cousent of the Pul
otherwiee disposed of by way of Trade at mote than the recommended selling price shown on th
mutilated condition or in any unauthorised cover by way of Trade, or affixed (o or us part of at

Please send me book and details of your Courses in

Lid. : Rhodesia and Zambia—Kingstons Ltd. :
13.0.).

Printed in England by Chape! River Press,

ishers lirst given, he lewt, resold, hired out or
¢ cover, and that it shall not be lent, resold or hired out or otherwise disposed of iu
iy publication or advertising, literary or pictorial matter whatsoever.



HENRY'’S RADIO LIMITED

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-Fl -

10th EDITION
CATALOGUE

350

pages fully
detailed and
illustrated
covering every
aspect of
Electronics
—plus data,
circuits and
information:

Stock lines
at Special
Low Prices and
Fully Guaranteed

ALK RVE 10, VOUCHERS
FOR USE WITH PURCHASES

Send to this address—Henry’s Radio Ltd. (Dept. PE),
3 Albemarle Way, London, E.C.! —for catalogue by
postonly. Allother mail and callers to*‘303"’, see below.

A NEW HENRY’S CATALOGUE IS
A MUST FOR ELECTRONICS TODAY:

HOME EQUIPMENT

AFI10S SOk/V multimeter (illus.).

Price £8:50, p.p. 20p. Leather case £1-42.
200H 20k/V.

Price £3-87, p.p. 20p.
500 30k/V multimeter.
Price £8-87, p.p. 20p.
THL33 2Kk/V.

Price £4-12, p.p. 15p.
TE6S Valve voltmeter.
Price £17:50, p.p. 40p.
SE250B Pocket pencil
signal injector. Price
£1.75, p.p. }5p.
SES00 Pocket pencil signal tracer.
£1-50, p.p. 15p.

TElOD RF generator. Price £15, p.p. 40p.
TE2lD Ma:chmg audio generator. Price
£17, 40p

TElS Gl’ld dlp meter. Price £12.50, p.p. 40p.
TO3 Scope 3in tube. Price £35:50, p.p. 50p.
TE22 Audio Generator. Price £17, p.p. 40p.
C1-5 Pulse Scope. £39-00, p.p. 50p.

U4341 A.C./D.C. Multitester and transistor tester. A.C.and
D.C. current. In steel case. Price £10-50, p.p. 15p.
TMKSO00 30kV Multitester. Price £8-87, p.p. 13p. Leather
case £1.98, )
LARGEST RANGE of Panel Meters, Edge Meters and Test
Equipment of every sort. Full details in latest catalogue—
see above.

Carriage, etc., 50p each; 75p per pair for kits

LOW COST HI-FI SPEAKERS
= €.M.1. Size 134in < 8%in and Ceramic Magne(
TYPE 150 6 watt, 3, 8 or |5 3

ohms £2-12. Post 22p
TYPE 150TC Twin cone ver-

sion £2.75: Post 22p.

TYPE 450 10 watt with twin
tweeterg and crpssover, 3, 8
or |15 ohms. £3.90. Post 25p.

TYPE 390 20 watt with tweeter
and crossover 8 and 15 ohms.

£7.50, t 28p
POLISHED CABINETS For ISO 150TC and 450 £4-50.
Post 30p.

Case 62p.
Leather case £1-50.

Leather case £1-15.

Price

SPEAKER KITS

WHARFEDALE 4-8 ohms PEERLESS 8 ohm Systems

Umt 3. Bin I5W £10-50 20-2. 8in 30W £11-25

4. 12in 25W £14.25 20-3. Bin 40W £16.75
Un|( 5. 12in 35W £2028 4-30/12. 12in 40W  £22.75
GOODMANS DIN 20 KIT 20W, 4 ohm. £N-75

Carriage, etc., 50p each; 75p per pair for kits.

STEREOQ HEADPHONES

With stereo jack. Post 15p

Dulei SH650D £2-25
Rotel RH600 £4-67
Akai ASESS £5.50
Eagle SE30 £5.97
Koss K711 £7.97
Pioneer SE30 £9-45
Koss PRO4A £15-50
HI-F1 TO SUIT

EVERY

POCKET

SAVE
UP TO

ON LIST
PRICES

409,
Q
PLUS FREE BIB GROOV-KLEEN
Value £1-99
ROTA
Garrard 2025TC with 9TAHC
diamond ceramic. Plinth/Cover.

ISOO 5+ 5 watts.

SDLI Compact Speakers. Size
157 % 1037 ¢ 77

save  £47.75 <
TELETON ‘206" Garrard
SP25 Mk. Ill, Goldring G800
Senes Cart., Plinth/Cover.

ew IS watt Quality SDLI
Bookshe!f Speaker Systems, all

feads, etc.
£54.95

SAVE

£30

TELETON F2000 Med. Wave,
Stereo FM  Tuner Amplifier,
Garrard 2025TC, 9TAHC Diam.,
PlinthjCover. New |5 watt
Speaker Systems as above, all

Ie;ds.Ee(c, c
SAV . arr.
AvE  £59.95 <
or with 2 X SA125 Speakers
£48-95 S
£2
ROTA 2200 10 + |0 wartt,
Garrard SP25 I1I/G80QOH. Plinth/

Cover. New |5 watt5DL2 Twin
Speaker Systems, all teads, etc.

SAYE £62:50 <

Low prices plus 12 months’
guarantee and demonstra-
tions

FREE—Latest Special Price
Stock List and Stereo Systems,
Ref. 16/17.

FREE BROCHURES
% P.A, DISCO and LIGHTING
No. 18

o.
* TRANSISTORS,1.C."s No. 36

20 WATT 1.C. AMPLIFIER

Toshiba 20 watt Power Ampli-
ier, £4.57

Toshiba Pre-Amplifier LC.,
£1-50
Data and suggested circuits
No. 42

SL403D 3 watt I.C. with 8 page
data and circuits, £1-50
1C12 6 watt 1.C., £2-50

TEXAS PRE-AMPLIFIERS
AND (-100W AMPLIFIERS

Circuits, layouts

and data,
£1-25. Post paid.

NIXI1E TUBES
(post 15p per order)

XN3 or XNI3 0-9 side view
with data sheet, 85p each.
GN4 end view 0-9 with socket
and data, £1.75

All 1.C's for Digital Clocks in
stock. NRY'S  CLOCK
CIRCUIT No 29/2, 15p

ELECTRONIC COMPONENTS - TEST - PA.- DISCOTHEQUE - LIGHTING - MAIL ORDER

BUILD THIS VHE FM TUNER
5 MULLARD TRANSISTORS
300kc/s BAND-WIDTH PRINTED
CIRCUIT, HIGH FIDELITY REPRO-
DUCTION. MONO AND STEREO.

A popular VHF FM Tuner for
quality and reception of mono
and stereo. There is no doubt

about it—VHF FM gives the REAL
sound. All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL £6:97,p.p. 20p
100p. Decoder Kit £5-97. Tuning meter £1-
Mains unit (optional) Model PS900 £2-47,

Mains unit for Tuner and Decoder P$S1200 £2-62.

Cabinet

HIGH QUALITY SILICON AMPLIFIERS AND
PRE-AMPS

Seif-powered Silicon-FET

Pre-Amplifiers. Push-button

selectors, tape record/play,

adjustable levels, drive up to

4 - PA25 or 2 x PAS0 per channel

FET 9/4 Mono or single channel. All facilities plus micro-

phone. Mixing. Price £12-50.

FET 154 Stereo with all facilities, magnetic cart.

Price £16-50,

SILICON POWER AMPLIFIERS RMS OUTPUT

PA2S 25 watts into 8 ohms, £7-50. PA50 50 wattsinto 4 ohms,

£9.50. MU442 Power Supply for | or 2 PA2S's or | only

PAS50, £6. Post 20p

FREE BROCHURE NO 25 ON REQUEST

NQ SOLDERING-—ALL UNITS INTERCONNECTING

ON DEMONSTRATION AT '356"

input, etc.

TERRIFIC SAVINGS!

GARRARD - BSR - THORENS
GOLDRING - PIONEER

CONNOISSEUR )
CHASSIS (P) ASSEMBLED (P) ASSEMBLED
(less cartridge) (less cartridge, (with cart. Pand C)
*SP25 Mk. N1 £11-30 with cover) 2025TC/

tAP76 £19-97 MP60 (TDIP) £17.65 _ ITAHCD £13-95
® MP&0 £11:30 HT70 PC £24.00 SP2S
@MP6I0  £15-15 PLI2AC £36.50 3-GBOOH £18.95
HT7 £16-60 GL72/PC  £3695 AP76-G800 £29-95
GL72 £22:95 GL75 PC  £43.75

L7s £28:97 TDIS0AB/

DUAL 1215 TXN £45.50

£39-00 BD2 £32:25

CHASSISWITHCARTRIDGE (P) SPECIAL PRICE WITH
*2025TC/9TAHCD £9- CARTRIDGE—ADD

*3000/9TAHCD £9-9B All  magnetic — Recom-
TEAK *P1/TI Std. £3.00 mended Y940 {=AD76K)
PLINTH *BNI Deluxe £8-00 £3-25; AT66 £4.95; GBS0
WITH  1P4/T4 Sed. £4-25 -‘."15; AT2I £9:60;
COVER tBN4 Deluxe £8.00 GBOO or GBOOH £6-55;
{State @P6/T6 5td. £3-00 M44.7 or C £7-45; 909X
deck) @BSR Deluxe £6:25 £7.32

Post, etc.: Chassis 50p, with Plinth/Cover 70p, Plinth/Cover
30p, Carts. 15p.

300mW TRANSISTOR AMPLIFIER MODEL 4 300
Fully assembled 4TR Amplifier.

Size 5% x | x %in, 1-10mV
adjustable sensitivity. Qutput
3-8 ohms. Fitted Vol. control.

9 volt operated. Thousands of
uses plus low cost. £1°75 p.p. I5p
(or 2 for £3-25 p.p. 15p).

SINCLAIR PROJECT
60 PACKAGE DEALS
SAVE POUNDS
2 % Z30 amplifier, stereo 60 pre-amp, PZ5 power “supply,
£16-75, Carr. 40p. Or with PZ6 power supply £18.25, Carr.
40p, 2 Z50 amplifier, sterec 60 pre-amp, PZ8 power
supply £20.25. Carr. 409 Transformer for PZ8 £2:45
extra. New!Project 605" stereo system £21-50. Any ofthe
above with Active Filter unit add £4:75 or with pair O16

speakers add £16. Also new FM Tuner £20-25. 2000
Amplifier £23.75, p.p. 50p. 3000 Amplifier £31.50. Also
1C12 £2.50.

“BANDSPREAD"” PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RFjIF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selec(wn(y
Also slow motion geared tuning,
600mW push—pull output, fibre glass

PVC covered cabinet, car aerial
At:ractive appearance and  per-
for

manc
TOTAL ‘COST TO BUILD £7-98,
P.p. 31p (Batt. 22p). All parts sold separately—Leafiet No. 2.
“7T" PORTABLE (as prcvnously advertised) £6:98, p.p. 35p
from stock—Leaflet No. I.

MORE OF EVERYTHING AT LOW BWCEWMRMIMM

Electronic Components,
Audio and Test Gear Centre

356 EDGWARE ROAD,

LONDON, W
Tel: 01-402 4736

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-402 5854

P.A., Disco

& Lighting Centre

309 EDGWARE ROAD.,.
LONDON, W.2.

Tel: 01-723 6963

*Components in stock for most published designs—send
farge SAE with list for parts quote for your circuit,

Mail Orders, Special Bargain
Shop. Industrial Sales

303 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 1008/9

3097 354" & 356" OPEN SIX FULL DAYS A WEEK 9 am.to 6 pm MONDAY TQO-SATURDAY




