




Now! ftom EMI
pnccosunpnmachd

money- saving kits
EMI speakers are internationally recognised -used

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

And now, EMI introduce the commonsense cost -

saving approach to high quality speaker enclosures.
Available in complete easily assembled kit form -all
you need is a screwdriver -they form the ideal

2 , 2_ D

'

A member of the
EMI Group of Companies.

International leaders in Electronics.
Records and Entertainment

LE NI

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

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

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

Perfection in Sound
EMI Sound Products Ltd., Hayes, Middlesex.
Telephone: 01-573 3888, Ext. 667
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SAVE! 20.25
virSOIIDSIATE

BATTERY, MAINS AC

Combined

V.I1.1 MIN RADIO
and CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

Malelel ellitrit
EVERYTHING!

RECOMMED84

RETAIL
PRICE

°Frortc£23.7s&E3 5 p

Latest sensation in the world of sound!
Fffst-class makers. Fabulous VHF, AM/FM
Ridio AND Cassette Tape Recorder and
Player combinr..1, AND runs off standard
batteries or mains (plug in the 220/240v.
AC line cord). Record, play back anything, anywhere! Even tape direct from
Radio as you listen! RECOMMENDED RETAIL PRICE GEN UIN ELY 844,
WE OFFER AT ALMOST HALF PRICE! 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!  Sep ON/OFF,. HI LO volume
controls!  Heavy duty built-in speaker!  Earphone (for personal listening
or "monitoring") and extension speaker sockets!  Remote control micro-
phone!  Built-in swivel telescopic extension aerial (24in approx.)!
Magnificently made case, size I 1 lin 9iin II approx., with
carry handle (DESIGNS VARY SLIGHTLY). Tak esstandard 30,60,90 or I20 -
minute Philips Cassette Tapes obtainable everywhere. The amazing built-in full
circuit VHF, AM/FM Radio gives you superb clarity of tone, 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 car! You could pay aa's more for a Car
Radio or Car Cassette player ALONE! OUR FANTASTIC PRICE E2375.
CARR. lop. Simple instructions, remote control microphone with on/off
switch and microphone stand. BON US-Standard Batteries and Cassette
Tape 25p extra if required, refund if not delighted.

 mt 1m. MMMMM
 COMMERCIAL TRAVELLERS Please note: Merchandising office at our Hini
 bOrn Store. (PERSONAL SHOPPERS WELCOME AT BOTH OUR STORES.)
Mmi - i - fin ME UM M. MEM 111 IMN

lillTSII/M6WelafiAleNftraf
RUSSIAN COULDV

EVE-NEM
MISP/2/06

6 WAVEBANDPORTAB

ionnv.
LE RADIO

WIDEWORLD
RECEP

MOUSANDS Of TRANSMISSIONS.
AND STATIONST111 WORLD OVER'

£9.9i
BOX POST ETC. 43F

NOT JUSTA RADIO-BUT TECHNOLOG ICAL MAGIC!

THE VERY LATEST MODEL, SUPERSEDING
ALL PREVIOUS MODELS-THE FANTASTIC
BRAND NEW RUSSIAN "MERIDIAN" 6 -
WAVEBAND PORTABLE RADIO, DESIGNED
FOR WORLD WIDE RECEPTION. Only put into
production after incorporation of every conceivable possible up.to-date
technological 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! We're almost giving them away at 8997-a mere fraction of even
today's Russian miracle price! We challenge you to compare performance and
value with that of C34 radios! Instant refund if you are not astounded! Purer and
sw 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-brilliantly reflecting their advanced micro -circuitry
techniques in the field of spaceship and satellite communications. YOU GET
THIS AMAZING SET FROM US AT A PRICE THAT BEARS NO RELATION TO
TRUE VALUE! Yes, 6 separate wavebands, including Standard Long,
Medium and Short Waves to cr the world! Unique side control wave-
band selection unit gives incredibleov ease of station tuning! Thousands
of different transmissions and stations at your fingertips 14 hours a day,
even messages from all over she world! Superb, sweet tone-controlled from

whisper to a Push-pull output! Separate ON/OFF volume and Treble/
Bass tone controls! Take it anywhere-runs economically on standard batteries.
Internal ferrite rod aerial plus built-in telescopic aerial extending to full 33-iin
length. It's also a fabulous CAR RADIO-any speed requires no additional
aerial. UNIQUE! Elegant Black, White and Chrome finish case. SIZE I 0 -}in

Bin -
3Un, overall approx. Magnificently designed, made to give years of perfect

service. With WRITTEN GUARANTEE, manual with simple operating
instructions and circuit diagram. ONLY E997, POST, ETC., 43p, Standard
batteries 25p extra. Can also be used through extension amplifier, tape recorder
or public address.

Dept. PE/14, 164 UXBRIDGE ROAD, LONDON W12 8AQ
(facing Shepherds Bush Green) (THURSDAY I, FRIDAY 7).
Also at 37/39 High Holborn, LONDON W.C.I.
(THURSDAY 7 p.m.) Both stores open MON-SAT 9 a.m.-6 p.m.

*COMM
ITS PERFORMANCE with

£34 RADIOS!

SHOPERTUNITIES LTD. PP

SAFEBLOC
of robust
construction
Safe, qUick and secure it
tonne -core and 3 -core t
bare-flexible leads to:Ii
the resins (A.C. only).'
The concept was pioneered
by Rendar, and igtraduced
to the market 13 if 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

111111111.11w-- can order it direct
from the manufacturer.

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

Special bulk order wholesale and industrial rates on application

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

P.E. GEMINI
Pre -amplifier P.C.B. £1.95
Main Amplifier P.C.B. L145
Power Supply P.C.B. 60p
Pre -amplifier Semiconductors £1.75
Main Amplifier Semiconductors £7.25
Power Supply Semiconductors £2.50
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

The most accurate
pocket size

CALCULATOR
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send L450 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. PE 39)
54 Dundonald Road, London SW19 3PH

FREE
BOOKLET ON

REQUEST
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I.L.P. (Electronics) Ltd

HY40 is POWER AMP
PERFECTION

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

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

HY40 is HI-FI POWER
ILP are POWER PROUD

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

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

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

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

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

INPUT SENSITIVITY 300 mV
for maximum output.
VOLTAGE GAIN 30db at 1KHz.
FREQUENCY 'RESPONSE 5Hz-
60KHz + 1db.

TOTAL DISTORTION less than
1% (typical 0.1%) at all output
powers.
SUPPLY VOLTAGE + 22.5
volts D.C.

SUPPLY CURRENT 0.8 amps
maximum.

PRICE: including comprehensive
manual, P.C. Board and FIVE
EXTRA COMPONENTS:
MONO £430 STEREO £8-80
all post free.

A WORLDS FIRST TO JOIN
THE WORLDS BEST

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

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

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

The HY5 contains a

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

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

INPUTS
Magnetic Pick-up (within +1db
RIAA curve) 2mV.
Tape Replay (external components
to suit head). 4mV.
Microphone (flat) 10mV.
Ceramic Pick-up (equalized and
compensatable) 2000mV
variable.
Tuner (flat) 250mV.
Auxiliary 1 250mV.
Auxiliary 2 2-20mV.
OUTPUTS
Main Pre -amp output 500mV.
Direct tape output 120mV.
ACTIVE TONE CONTROLS
Treble +12db.
Bass +12db.

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

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

0.5mV.
PRICE
Mono 0-60 Stereo £7-20

POWER SUPPLY PSU45

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

Spec.

PSU45 + 22.5 volts, 2 amps
simultaneously.

PRICE: £4* 50 including
Postage and Packing

CROSSLAND HOUSE ° NACK INGTON CANTERBURY- KENT
TELEPHONE: CANTERBURY 63218
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NEW LOW PRICE TESTED S.C.R.'s
PIN IA 3A 7A 10.4 16A 30A

5 5 TO-Oir 046 TO -48 TO -48
Op IP OP AP OP

50 0.23 0-47 0-50 0-U 1-15
100 0.25 0.53 0.58 048 1.40
/00 0-35 047 057 061 0.75 1.60
400 0.43 0.47 0.07 075 0-58 1.75
600 0.53 0.57 0.77 0.97 145 -
800 063 0.70 0e0 1.20 140 4.00

SIL. RECTS. TESTED
PIN 30(intA 7.10113 IA 3A 10.4 30A

Op ip Ap Sp
50 0.05 000-07

0-21 0-47
100 0.08 0-13 0-23 0-75
200 0-09 0.06 0.14 0.20 0.24 1.00
400 .43 0-07 0.20 0.27 0-37 1.25
000 0.16 0.10 0-23 0-34 0-45 1.86
800 0.10 0.17 0-13 0.25 047 0.55 2.00

1000 0.11 0.25 0.15 0.30 0-46 0.63 2.50
1200 0.33 0-33 0-57 0.75

TRIACS

V BOM 2A 6A 10A
TO -1 TO.68 TO -88

OP OP OP

100 0-50 048 1.00

200 0-70 0.90 145

400 0-90 1.00 140

LUCAS SILICON
RECTIFIERS

35 amp. 400 P.I.V. Stud
type. 21.10 each.

DIACS
FOR USE WITH
TRIACM
BRIO0 032 .

IA POTTED BRIDGE RECTIFIERS 20014110p

UNIJUNCTION
UT40. Eqvt. 2N2048,
Eqvt. T1S43. BEN3000
27p each, 23-99 Up
100 UP 205.

AR
h

01).
Sp each; , 100 off,
7p each. Fully toile
and coded TO.18 case.

FREE
One 505 Pak of your
owe choice free with
orders valued 14 or over.

AF239 PNP GERM,
SIEMENS VHF TRAN-
SISTORS. RF MIXER
& OSC. UP TO 900
MHZ. USE AS RE-
PLACEMENT FOR
AF139-AF186 & 100'e
OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE s4 37p
each, each

SPECIAL OFFER
2N2926 (Y) (0). 10
60p. 25 for 01. 2
0 CLEAR.

S

PHOTr RANS.
OCP71 Type. 48p

SIL. O.P. DIODES Op
300mW 30 .. 0.50
40PIV (Min.) 100 1.50
Sub -MM. 500 .. 5.00
Full Tested 1,000 . 9-00
Ideal for Organ Builders.

D13D1 Silicon Unilateral
switch 110p each.

A Silicon Planar, mono-
lithic Integrated circuit;
having thyristor elect

Weal characteristics, but`
with an anode gate and a
built-in "Zener" diode
between gate and
cathode. Full data and
application circuits avail-
able on request.

JUMBO
COMPONENT

PAKS
MIXED

ELECTRONIC
NENTS

Exceptionally
good value",

Resistors, emu. uix,
electrolytics d

coils plus litany o er
useful items. Appr 'o-
rnately 3lbe In wei b .
Price Incl. P. & P.

1140 only
Plus our ordiefoolloo o

way hack goornaler.

FULLMI/1 MX" OF
ZENER DIODES
VOLTAGE RANGE
1148V. 400mV (1:10.7
Case) 18p ea. 11W (Top -
Hat) 18p ea. lOW (80-10
Stud) Up ea. All fully
tested 5% tol. and
marked. 'State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pah No. EQ
T1 8 2G371B 0071
TI 8 D1974 0075
T3 8 D1216 0C8ID
T4 8 2G381T 0081
T5 8 20382T 008-2
T6 8 20344B 0C44
T7 8 20345B 0C43
T8 8 20378 0078
T9 8 20399A 2N1302
T10 8 20417 AF117

All 50p each pat

2.118080 NYS SM. DUAL
TRANS. CODE DI899
TEXAS. Om price Up
each.

120 VCR NIXIE DRIVER
TRANSISTOR. Situ.
BOXI1 & C407, 2N1893
FULLY TESTED AND
CODED NDINO-. 1-24

TO -5 N.
25 u lip each.

OIL trans. s
P.E. Organ.
Eqvt. ZTX3
Any Qty.

4i Alt-
1RTLLARD

AF117 transistors. Large
can 4 leads type. Leads
cut short but still usable,
real value at 15 for 501.

The largest selection
OF T Unequalled Value and Quality NEW QUALITY TESTED PAKS

SUPER PUS
NEW BI-PAK UNTES

SEMICONDUCTORS
Satisfaction GUARANTEED in Every Pak, or money back.
Pak No.
UI 120 Glass sub -min. general purpose germanium diodes

U2 60 Mixed germanium transistor. AF/RF

U3 75 Germanium gold bonded diodes aim. 0A3, 0A47 0-60

114 40 Germanium translators like 0081, AC128 0-50

U5 60 200mA sub -min. Oil. diodes 460
US 30 Silicon planar transIstorsNiNsint. BSY93A, 2N706 660

U7 16 Silicon rectifiers Top -Hat 750mA up to 1,000V 040

118 SO Sil. planar diodes 230mA, OA/200/202 6119

179 '20 Mixed volts 1 watt Zener .1kales , 0-50

Ull 30 PNP silicon planar transistors TO -5 cite. 211131 0-50

U13 30 PNP-NPN ail. transistor. 0C-200 & 28104 0.60

U14 150 Mixed silicon and germanium diodes 040

U15 23 NPN Silicon planar transistors TO -5 elm. 2N697

1116 10 3 -Amp silicon rectifier. stud type up to 1000 PIV

U17 30 GerimMitint PNP AF transistors TO.3 like ACT 17-22

1118 8 8 -Amp silicon rectifiers BYZ13 type up to 600 PIV

U19 25 Silicon NPN transistors like BC108

11710 12 1.5 -Amp silicon rectifiers Top -Hat up to 1,000 Ply

1121 30 A.F. germanium alloy transistors 20300 series & 00,71 19/
U23 30 Malt's like MAT series PNP transistors 50

1 s4 "0 ('ernianium 1 -Amp rectifiers GJM up to 300 PIV 0.50

1 23 25 300Mc/s NPN silicon transistors 2N708, B8Y27 0-50

C26 30 Fast switching silicon diodes like IN914 micro -min 0.50

U29 10 1 -Amp OCR's TO -3 can up to 800 PIV CR81/25400 1.00

1231 20 SD. Planar NPN trans. low noise amp 213707 0-60

U3'2 1)3 Zener diodes 400mW D07 care mixed volts, 3-10

U93 fplactic case I snip silicon rectifiers 114000 series
U34Oil. PNP alloy trans. TO -3 BC1/26, 28302/4
1135 23 MI planar trans. PNP TO 18 2N2906
U36 Oil. planar NPN trans.
U37 30 Oil alloy trans. 80-2 PNP, 042200 28922

U38 20 Fast switching ell. trans. NPN, 400Mc/s 2N3011 040

U39 30 RI.' germ. PNP trans. 2N1303/3 TO -5 0.50

1140 10 Dual trans. 6 lead TO -5 2N2060

U41 25 RF germ. trans. TO -1 0C45 NKT72

1142 10 VHF germ. PNP trans. TO.1 NKT667 AF117

U43 25 U. trans. plastic TO -18 A.F. BC113/114 0.60

4 20 Oil. tram plastic TO -S BC113/116

60

7 3A SCR's TO -fin up to 600 raV 1 00

Nos. mentioned above are given as a guide to the type of .1
lu Poll. The devices themselves are normally unmarked.

ice

Pak Description Price
Sp

Q1 20 Ren!pot trans. PNP AF 040
Q2 16 White spot R.F. trans. PNP 040

3 4 0077 type trans
6 Matched trans. 0C44/45/81/81D
4 OM transistor.
4 0072 transistor.

Q7 4 AC128 trans. PNP high gain
Q8 4 AC1I6 trans. PNP
Q9 7 0081 type trans
Q1,0 7 0071 type trans
Q11 2 AC127/128 comp. pairs PNP/NPN.. 0
Q12 3 AF116 type trans. 040
Q13 3 AF117 type trans. 0.50
Q14 3 00171 H.F. type trans. 040
Q15 3 212926 sit. epoxy trans. 040
Q16 2 GET880 low noise germ. trans. 0-50
Q17 3 NPN 1 8T141 & 2 0T140 0-50
Q18 4 Malt's 2 MAT 100 & 2 MAT 120 . 0.50
Q19 3 Raft's 2 MAT 101 & 1 MAT 121 . 0.60
Q20 4 0C44 germ. trans. A.F 040
Q21 3 AC127 NPN germ. trans. 040
Q22 20 NKT trans. A.F. R.F. coded 040
Q23 10 0A202 ail. diode,. sub -min 0-60

Q25 RN914 ell. diodes 73PIV 75mA ... 0-50
Q24 A81 diodes 040

Q26 8 0A95 germ. diodes sub -min. I169 040
Q27 2 10A 600PIV all. recta. I845R 0.50
Q28 2 811. power recta. BYZ13 0.50

29 4 811. trans. 2 x 21696, 1 x 2N697,
1 X 21698 0-50

Q30 7 ail. switch trans. 2N706 NPN 0.50
Q31 6 811. switch trans. 251708 NPN ... 0-50
Q32 3 PNP ail. trans. 2 x 2N1131.

1 x 211132 040
Q33 3 8111. NPN trans. 2N1711 040
Q34 7 Oil. NPN trans. 212369, 300MHZ 0.50
Q35 3 oil. PNP TO -3 2 x 212904 &

1 x 2903 0.50
Q36 7 213646 TO -18 plastic 300MH2

NPN 040
Q37 3 213053 NPN mil. trans. 040
Q38 7 PNP trans. 4x 2N3703, 3 X 2N3702 060
Q39 7 NPN trans. 4 X 2N3704, 3 X 2N3705 040

40 7 NPN amp. 4 X 2N3707, 3 X 3N3708. 0-60
41 3 Plastic NPN TO -18 2N3904 0.60
42 6 NPN trans. 2N5172 060

3 7 BC107 NPN trans. 060
7 NPN trans. 4 x BC108, 3 8 110109 040
3 BC113 NPN TO -18 trans. 050

Q46 3 BC115 NPN TO -S trans. 040
Q47 6 NPN high gain 3 x BC167, 3 X 11(21138 0-50

4 BCY70 NPN trans. TO -18 040
4 NPN trans. 2 x BFY51, 2 )(BEY32 0.50
7 BSY28 NPN switch TO -18 0.60

Q51 7 MAMA NPN trans. 300M112 0.60
Q52 8 BY100 type ail. rect. 1.00
Q33 25 oil. St germ. trans. mixed all

marked new 1.60

PRINTED CIRCUITS--EX-COMPUTER
Packed with semicon and components,
0 boards give a guar rans and 30 diodes.
or price 10 board lux 10p P. & P

100 Boards 13, P. &

POWER TRANSISTOR BO
GENERAL PURPOSE GERM. PAP

POWER TRANSISTORS
GP100. BRAND NEW TO -3 CASE. POSS.

It EPLACE.- 0023-28-29-30-35-36. NKT 401-403
404-405-406-430-451-452-453. T13027-3028, 2N230A
2N436A-457.4-458A, 2N511 A.& B. 20220-222, ETC
SPECIFICATION VC130 80V VcEO 30V IC 10A PT. 3
WATTS Hie 3 1.6111*

P it ICE 1-24 23-99 100 up
each tUlp each48p each

ON High 4oltage 2301' NP
-3 case. (1.P. Switching and

uplifter Applications. Brand new-
t' led R2400.

VCEO100 / IC 6A / 30W.
III,iffR 213,11.ldepassialt
OUR 'RICE -_4 ._5-99 100

EA 50p 45p yr'

2N3055
6 WATT 'IL
WEE NPN

P Ice 88p each.

ADI6I NPN
AD 162 PNP
OF GERM. POWER
TRANSISTORS. OUR
LOWEST PRICE OF
Nip PER PAIR
SILICON 60
VATCHED

9

NEW EDITION 1971
TRANSISTOR EQUIVALENTS
BOOK. A complete cross refere
and equivalents book for E
American and Japanese
ore. Exclusive to BI -

h.

21381

3
2N3820...plastic.2N3821

BI - Pfi0.40.81,d 011.1 013829
VCBCI 10./ VCEO 30/

eli(1117443t-71,.+P.
OUR PRICE PEE PAIR

1-24 25-99 100
pro. pro. pro.

fo5P

11 SILICON SWITCHING TRANS. TO-
BSTS7/88/ All usable devices no open or short circuit . ALS
PNP Sim. to 212906, BCY70. When ordering please stet preference

Op 100 For 1.75
20 For 0-60 000 For 7.50
10 For 1.00 1000 For 18-00

I. TO
BLE

NPN or PNP.
i.n

/8

RTL HICROLOGIC CIRCUITS

OUR STOCKS of individual devices
Price each

Epoxy T0.5 came 1-24 25-99 100 up
are now too numerous to mention In uL900 Du UP UP 270
this Advertisement. Send S.A.E. uL914 Dual 21/p
for our listing of over 1.000 ilenti- gat. up UP 27P
conductors. All available Ex -Stock at uL923 J -K filp-fiop 50p 47p 46p
very conspetitive prices. Data and Circuits Booklet for IC's

Price 7p.

S.

rs
2N5438 SOP
2N5459 400
BFW10 .. 40p
MPF105 40p

PHOTO TRANS.
OCP71 Type. 4111p

SILICON PHOTO TRANSISTOR.
TO -18 Lens end. NPN Sim. to
BP x 23 and PSI. BRAND
NEW. Full data available. Fully
guaranteed.
Qty. 1-24 15-99 100 up
Price each 455 405 851)

Dual -in -Line Low Profile Sockets
14 and 16 Lead Sockets for use with
Dual -In -Line Integrated Circuit.

Order No.
TOO 14 pin type
TOO 16 pin type

Pram each
25-99 100 up

Sip lip
UP 80P
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--the lowest rices!
74 Series T.T.L. I.C's

DOWN AGAIN IN PRICE

Check our 74 Series List before you by any Lt',. Our prices are
the lowest possible. All devices ex -stock. Full spec. guaranteed.

BI -PAZ Price and qty. prioes 111-PAH
Order No. 1-o4 75-99 100 up r Order No.

Op Op

Price and qty. prices
I 74 7.) 99 100 up
to Op tp

BP00=857400 0.14 0.12 /W86=0517486 0.32 0-30 0.28BP01=8617401 0-14 0-1.2 BP90=14617490 067 0.84 0.58
BP02=11617407 0.15 0.14 0-12 BP91=857491AN 087 0.84 0.78
13P03=1357403 0.15 0.14 0.12 BP97=857497 967 964 0-58
BP04=1357404 0.15 0.14 012 BP93=8.57493 0.67 0.64 0-58
BP05=8147405 045 0-14 0.12 B114=057494 077 0.74 0.68
BP07 =857407 0.19 0.17 0.16 BP93=857493 0.77 0.74 0.69
19P08=1157408 0.111 0.17 0-16 BP96-11147496 0.77 0.74 0-68BP09=857409 0-18 0-17 916 BP100 m81474100 1.75 1.65 1.55BP10=657410 0.15 0.14 0.12 BP104=8574104 0.97 0.94 0.88BP13-8N7413 0.29 0.116 0.24 BP105=036174105 0.97 0.94 0.88BP16=857416 0.43 0-40 0-38 BP107=8574107 0.40 0.38 0.36BP17=657417 0-43 0.40 0.38 BP110=8N74110 0.55 0.53 0.50
BP20=8147470 915 0-14 912 BP111.13574111 1.25 1.15 1.00BP90=857430 0-16 914 0.12 BP118ss8N74116 1.00 0.95 0.90
HP40=8617440 916 914 0.12 BP11989174119 1.35 1.25 1.108P41=857441 0-67 984 958 M.121=11574171 0.67 0-64 0.685P42=1357442 967 0.84 0.58 HP145=85174145 1.50 1.40 1.30
8P43-1357443 1.95 1-86 1.75 HP150=11574130 1.90 1.70 1.60
BP44=1357444 1.95 1.86 1.75 BP151..8574151 1.00 095 0.90
BP45=11157443 1.95 1.86 1.75 BP153=8574153 1.20 1.10 0.958P46=857446 997 0.94 0.88 5P154-86174154 1.80 1.70 1.60BP47=857447 0-97 0.94 0-88 BP153=5574133 1.40 1.30 1.20
BP48=13N7448 0.97 0-94 0.88 BP156 ss8N74156 1.40 1.30 1.20BP50=857430 0.15 914 012 HP160=8574160 1.80 1.70 1.60HP51=1357431 016 914 0-12 BP161.135174161 1.80 1.70 1.600P53=8N7453 915 914 012 BP 164 8N74164 2.00 1.90 1.80BP34=85 4,1 916 914 912 BP163=13574165 2.00 1.90 1.80BP60-8N7460 0.15 0-14 0-12 HP181=11574181 245 2.60 2.40161.70=857470 0-29 0.26 0-24 HP187=0574182 0-97 0-94 0-88BP72=8N7472 0.29 0.26 0.24 BPI90=8574190 3.50 3.25 8.00BP73=657473 087 0.35 0-32 BP191=8N74191 3.50 3.25 3.00BP74-6N7474 0.37 0.85 0.32 BP197=6574197 2.10 1.95 1.75HP73=857473 0-47 045 0.42 BP193-8N74193 240 1.95 1.75BP76=857476 0.43 0-40 048 HP125=8574193 1.10 1.05 0-95BP80=857480 0.67 0.64 068 BP196=86174196 1.80 1.70 1.60
5P81=12147481 0-97 0-04 0.88 BP197=8574197 1.80 1.70 1.60BP82=857487 0-97 0-94 0-88 HP198=13574198 5.50 5.00 4.00BP83=8N7483 1.10 1.06 0-96 BP199=86174199 5.50 5.00 4.00
PRICE -103. Devices may be mixed to qualify for quantity prices.
PRICES for quantities in excess of 500 pieces !nixed. on application.
Owing to the ever increasing range of TTL 74 Series, please check with us for supplies
of any devices not listed above, as it is probably now in stock. WARE 3442.

NUMERICAL INDICATOR t -t,
TUBE Type MG -17G
Cold Cathode ff.-tilled. iewing numerals 10-9) and Decimal
Point.

COLOUR: Neon Red.

DATA: Anode supply collage 180 V .I.c.
Cathode current: 0.33 Nom mA d.c.

Ideal for use in constructing Digital Clocks. Desk Calculators, etc,,
and many products described in this magazine. We recommend use of
BP4I or BP141 to drive this tube.

Fun data available on request. a,

PRICE: 1-5, L1.55; 6-25, El. 40 ACTUAL H
SIZE

BRAND NEW LINEAR I.C's FULL SPEC.
Prim

Type No. Case Leta Description 1-24 25-99 100 up
BP 201C-SL001C TO -5 8 O.P. Amp 639 53p 450BP 701C-8L70IC TO -5 8 OP Amp 63p SOp 46pBP 702C-8L707C TO -5 OP Amp Direct OP 631' 509 46pBP 702-72702 D.I.L. 14 G.P. OP Amp (Wide

Band) 53p 46p 40pBP 709 -72709 D.I.L. 14 High OP Amp 53p 45p 40p
BP 7091.-µA709C TO -5 8 High Gain OP Amp 33p 45p 40p
BP 710-72710 D.I.L. 14 Differential

comparator 339 459 40pBP 711-µA711 TO -5 10 Dual comparator 58p 50p 46pBP 741 -72741 D.I.L. 14 High Gain OP Amp
(Protected) 75p 60p 50p

µA 703C-µA703C TO -5 6 R.F.-1.F. Amp 43p 259 27pTAA 263- TO -72 4 A.E. Amp 70p 60p 55p
TAA 292 -- TO -74 10 G.P. Amp 90p 75p 70p
TAR 350 TO -3 Wide loud limiting

amplifier 1709 158p 150p

STOP PRESS ! NOW OPEN
BI-PAK'S NEW COMPONENT SHOP

A wide range of all types of electronic components and equipment
available at competitive prices. Expert technical advice freely given.

18 BALDOCK ST. (A10) WARE, HERTS. Tel. 61593
OPEN 9.15-6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

ANOTHER BI-PAK FIRST!
THE NEW S.G.S. EA 1000
AUDIO AMPLIFIER
MODULE

GUARANTEED NOT LESS
THAN 3 WATTS RMS

0)

Especially rilesigned by 8.11.11. incorporating their
proven Linear I.C. Audio Amp. TA/621 providing
unlInsited applications for the enthuniaat In the con-
struction of radios, record players, Audio and Steve.
units. Also ideal for intercom systems, monitorioc
applications and phone answering machines. OTHER
USES: porfaMe applications where supply rails as IOW as 9 r are ofprint,. emporia/ice.
 Sensitivity 40mV for 1 watt VOLT-

AGE GAIN 4042 but can be varied
up to 73dB for some applications.

 Signal to Noise Ratio 86dB.
 Frequency response better than

50Hr to 26KHz for -3dB.
 Normal supply Voltage 9-24V.

Suitable for 8-16 OHM Loads.
Full hook-up diagrams and complete ten-
or available separately at 10p each.

 Overall Sim x 3' x
 TYpleal Total Harmonic distortion

at 1 watt less than 1%.
 Supply roltaye ( Tr)= 24 V 1.5ohnt load.

Module Tested and timaranteed
Quantity 1-9 10-25
Price each 12.63 5248

Larger quantities quoted on request
hates] data supplied free with each intaluli

Type
No.
BP930
BP937
11P933
BP935
BP936
BP944

NOTE THESE PRICES!
I.C's DTL 930 SERIES

Function
Expandable dual 4 -input NAND
Expandable dual 4 -input NAND buffer ..
Dual 4 -Input expander ..
Expandable Hex Inverter
Hex Inverter
Dual 4 -input NAND expandable buffer without

pull-up
BP945 Master -slave JK or RS ..
BP946 Quad, 7 -input NAND ..
13P948 Master -slave JK or R8 ..
BP951 Monostable
BP967 Triple 3 -input NAND ..
BP9094 Dual Master -slave JK with separate clock
BP9097 Dual Master -slave .11( with Common Clock
BP9099 Dual Master -slave JX Common Clock ..

LOGIC
Price

124 75-99 100 up
12p lip 10p
13p lop lip
139 12p lip
13p 129 lip
13p 12p lip
13p 12p lip
25p 24p 222
I2p lip 10p
25p 249 22p
669 809 550
12p lIp 10p

40p 39p 35p
409 38p 3bp
40p 88p 351'

Devices may be mixed to qualify for quantity price. Larger quantity prices on
application. ( DTL 930 Strides only.)

DTL AND TTL INTEGRATED CIRCUITS
Manufacturers' "Fall outs" -out of spec. devices including functional units and
part function but classed as out of spec. from the manufacturers' very rigid specifica-
tions. Ideal for learning about I.C's and experimental work.
Pak No. Pak No.
U0C930 = 12 x trA 930 .. 50p 1.11C948 = x x µA 948. 50p
U1C937 = 17 x µA 937 .. SOp UIC931 = 3 x µA 951. 50p
171C933 = 12 x µA 933 . 50p UIC961 = 12 X µA 961. 50p
VIC935 = 12 X µA 935 . 50p CIC11093 = 3 x µA 9093 50p
I IL936 = 17 X µA 936 .. 50p UIC9094 = 5 x szA 9094 SOp
I IC944 = 17 x µA 944 . 50p 1111C9097 = 5 x µA 9097 50p
1.1(943 = 8 x µA 945 . 50p UIC9099 = 3 x µA 9099 50p
1IC946 - 12 x µA 946 .. 509 UIC x 975 Assorted 930 Series . 21.50
Pairs cannot be split but 75 Assorted Pieces (our mix) is available as PAK UICX9.
Data Booklet available for the BP930 Series, PRICE 1511.
UIC00 = 12 x 74005 50p UIC46 = 5 X 7446N Sip UIC81 = 5 x 7481N 501/
CHAD = 12 x 74015 50p 111C47 3 X 74475 60p U10112 = 5 x 74875 50p
151C07 = 12 x 74025 50p UIC48 = 5 X 7448N 50p U1C/13 = 3 X 74835 50p
170003 17 x 73035 50p UIC30 = 17 X 7450N 60p U1C86 .= 3 x 74865 50p
UIC04 = 12 x 74045 50p UIC31 = 12 x 74515 60p fiVIC90 5 X 74905 60p
1711105 = 12 x 74055 509 UIC33 = 12 x 7453N SOp UIC91 = 5 x 7491N 50p
UICIO /2 x 74105 50t. 17I034 = 17 x 74545 501) U1C92 = 3 x 74979 600
UICI3 = 8 x 74139 609 1.11060 = 12 x 748014 110, 17I093 s. 5 x 74939 500
UIC70 - 12 x 7420N 500 17IC70 = 8 x 74705 50p UIC94 - 5 x 7494N 50p
U1040 - 12 x 74409 60p UlL'77 = 8 x 74725 110p UIC95 =5 x 7493N 50p

eamiJIC41 = 5 x 7441AN5Op 17I073 = 8 x 74795 50p UIC96 = x 74965 509
111047 - 5 x 74425 501. U0074 = 8 X 74745 60p ITIC121 = 3 x 74171N5Op
171043 - 5 x 74435 50p UIC75 = 9 X 7475N 50p UI0X1 = 75 x Ainit'd
1.11C44 = 3 x 74445 50p UIC76 = 8 x 7476N 50P 74's 11.50
U1C45 = 5 x 74439 509 171C80 = x 74805 50P

All prices quoted in new pence Ciro No. 388-7006
Please send all orders direct to warehouse and despatch department

BIAPAK
P.O. BOX 6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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SYNTHESISER
using Dewiron (Regd. Trademark)

PROFESSIONAL MODULES
MAN-SIZED ROBUST PATCHBOARD
MAKE A "PATCH" AS IF YOU MEAN IT.
"K -L -O -N -K" and it's MADE!
No fiddling with fragile patch pins. No cables.
Countless possible combinations giving FULL
RANGE EFFECTS.

VOLTAGE CONTROL
Voltage -controlled filters, oscillators, amplifiers
and .. . P -H -A -S -E

Yes, Dewtron have perfected voltage -controlled
phase in module form.

CASH SAVINGS
by buying modules and parts in bulk!
All modules are available separately:
Ring Modulator RM2, £7. Voltage -controlled
Oscillator VC01, £9.50, giving sawtooth and square -
wave outputs. Envelope shapers, ES1, self -
triggered or ES2 keyboard -triggered, either type
£12.50. White noise type WN1, £6. Voltage -
controlled amplifier VCA1, £10. Voltage -controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage -controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! (Joystick control optional.)
With over 7 years' unblemished reputation in these
pages, Dewtron continues to lead in new technical
developments in electronic sound effects! Ask any
of our customers. See our products in the music
stores, too. Suppliers of special equipment to a
leading group.
Send s.a.e. for synthesiser details or send 15p for
full catalogue of our famous musical effects.

D.E.W. LTD,
254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

HANDYMEN

131( 111,00°

cleans
hands

Manufactured by

deb CHEMICAL PROPRIETARIES LIMITED,
BELPER, DERBY, DE5 1JX

Introduction to
Field Effect
Transistors
by J. Watson Ph.D.,

University of Wales
128 pages about the theory and applications o t eld
effect transistors:  Introduction to the field effect
transistor  Characteristics, parameters and tolerances
of the field effect transistor  Biasing and audio -
frequency amplification  Voltage -controlled resistors,
current- limiters and d.c. amplifiers  High -frequency
amplifiers and mixers  FET switches. choppers and

analogue gates.  Integrated circuits

siLICONIX L .

1
 Miscellaneo d

1/4 applications. rice £1.00

Tel SwEreee (U /,d)
Sketty , Swersee , BBA

1=

1=1 IIIIII MINI NM IIIIII

toPlease send copy/copies of "an Introduction
to Field Effect Transistors- for which I enclose
cheque/P.O. No. to the value of f

Name

Company

Address price

4100
N. 1. inc.& PSiliconix Limited

182 Practical Electronics March 1972



BIPRE-PAK
8

Various Contacts and Coil
Resistances. No individual
'elution. Post & Packing 25p

TELEPHONE DIALS
Standard Post Office type.
Guaranteed in working order.

ONLY 50p
RELAYS FOR

NEW TESTED AND GUARANTEED PAKS

82 4 Photo 'Orti.0 P
B 79

4 ii:OroPIV lamp plastic
III
B M

14

10 large ""'" types

,,,,,,,,,,,,,,,,,,,,

147 Wirewound Resistor.. Mined
:Missend values.

0

H S 4 riiii:027p1V.IRaeracsia. SOp

HP
2 Ki7o ITVagnhar

Sensitive

"12 50 tir1,,I12.11.2.."...g-ci..°,1:4:.

HIS 10 type PNP
5eardr.,ed black glen

HI9 10
glaze type PNPol

MU 20 22.10./nosr:nsiii.on ,

H" 20 °44.7d ttsrna" died.. 50p

NEW UNMARKED UNTESTED PA

B N

O 83

984

B86

ISO Arzit:Tyi?eode,
200 1474,.:1:14Z47::'srit."..1:1

Germ.
Inn Silicon Diodes 00-7 glass

equiv. to 0A200. 0A202

Op

50 ?Alfgr:!,711,114:7;',... Op

SO
Oil. Trans. NPN, PNP
aquiv. to 0C20011
2N706A, BSY95A. etc.

B I 50 gratrprpaATuantlipTirtrsistors

988 5

HO 40 CISTIfii.°Sr.r.°4:::'
HIO 25Minediaxe;giaratlati:..11, watt Zenars1.1

Mn 20 3am:21.4i:ton Stud Rectifiers. SOp

P

50p

SOP

SOp

HIS 30 jazzii,:n ifi.r., sorx.vorp
H 16 8 Experimenters' of

supplied

SOp

H10 20 r126j7Tgoe silicon Rtfiff ars
SOpaappiaic.gaaca

MAKE A REY COUNTER
FOR YOUR CAR
The TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system.

El each

vP)

I
1101

UR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -S can.
TYPE "B" PNP Silicon. plastic encapsulation.
TYPE "0" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

AC107
ACI26
ACI27
AC I2S
ACI76
ACYI7
AP239
AF1136
AF139
BCIS4
B CI07
SCIOB
B CI09
11E194
13E274
BFY50
13572.5
10126
10127
05121
10129
13.5795A
OC4l
OC44
0C45
0071
0072
0031
OCOID
OCS3
0C139
0040

Op Lp

0.15 0C170
0.13 0C171 0.23

0C200 0.111
C201 0.11

G301 0.13
20303 0.13
2N711 0.30
2N1302-3 0.20
2N1304-5 0.25

N1306-7 0.30
N1308-9

2N31319FET

Power
Transistors .
0C20 030
0C23
0C25
Ode
OC211
OC35 0.25

C36 0 37
DI49 0-30
UVIO I .23
034

N3055

lodes
AAY42 0.10
OAPS 0.19

0.20 0A79 0.0P
0-13 OAS1
0 17 1N9114

0.14
0.1S
0-15
0.20
0-57
0.13
0-13
0.13
0.13

F.E.T. PRICE

BREAKTHROUGH!!
This field effect transistor Is the
2N3823 in a plastic encapsulation,
coded as 382.3E. It is also an excel-
lent replacement for the 2N38I9.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50 120p each.

BULK BUYING CORNER
NPN/PNP Silicon Planar Transistors, mixed, untested,

milar to 2N706/6A/11. BSY26-29.135T95A, BCY70, etc.si
04-1S per SOO: CO per 1,000.

Silicon Planar NPN Plastic Transition, untested, similar
to 2N3707 -I I, etc., 1.423 per 500; LS par 1,000.

Silicon Planar Diodes, DO -7 Glass, similar to 0A200/202.
B AY31-36. 0450 per 1,000.

NPN!PNP Silicon Planar Transi Plastic TO -113,
similar to BCI13/4, BC153/4. 0F153/160, etc.. 64.13
per 500, LB per 1,000.

0C44, OCSS Transistors fully marked and
500+ at Sp each; 1.000+ at M each.

0071 Transistors, fully marked and SOO+ at
6p each; 1,000+ at Sp each.

3(1230 Field effect Transistors. This 4 the 2N3023
Plastic Case, 500+ Ilp each; 1.000+ 100 each.

I amp Mini astic Diodes:
IN4001, 500+ at 4p each; 1,000+ at 1p each.
1N4004, 500+ at Sp each. 1,000+ at Sp each.
1N4006. S00+ at 6p each, 1,000+ at Sp each.
1144007. 500+ at Sp each, 1.000+ at 7p each.

BI-PRE-PAK LTD

FREE CATALOGUE
AND LISTS FOR

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS
SUBSTITUTION
CHARTS

CLEARANCE LINES
COLOUR T.V. LINE OUTPUT

TRANSFORMERS
Designed to give 25kV when used with PL509
and PY500 valves. As removal from colour
receivers at the factory.

NOW ONLY SOp each
post and packing 13p.

Quantity 1-10 10 -SO S0+
BB105 Varicap Diodu 10p Bp 6p
0071 or 72 Fully Tested

Unmarked Sp p 4p
Matthaei Sets 1-0C44 and

2-0C45's. Per Set. p 20p 1Sp
Matched Sus of OC45's 1st

and 2nd IF 15p lip 10p
0A47 Gold -Bonded Diodes,

Marked and Tested 3p 3p 2p
I -watt Zanier Diodes 7.5,

24, 27, 30, 36, 43 Volts Sp 4p 3p
10 -watt Zamer Diodes 5.1,

8.2, II, 13, 16, 24, 30,
100 Volts 20p 17p 1Sp

Micro Switchas, S/P. C/O 25p 20p 15p
I -amp Bridge Rees 25 -volt 2Sp 22p 20p

INTEGRATED CIRCUITS
SL403D Audio A m p.,3- Watts 11S
709C Linear Opp. Amp. 40p
Gates, Factory Marked an

Tasted by A.E.I. 22p
I. K. Flip -Flops Factory.

Marked and Tasted by
A.E.1. 40p 3Sp

PA234 I -watt Audio Amp 1.00 90p
UL9I 4 Dual 2 l/P Gate 40p 3Sp

LOW COST DUAL INLINE LC,
SOCKETS
14 pin type at ISp each
16 pin type at 10 each.

1.80
35p

20p

30p
80p
30p

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.1 Transistor Equivalents and

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

and tubof 3,000 valvescs es,
Data Rook 9th Edition; (Sp
Characteristics

The Wife Radio Valve & Transistor

4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.
Send for lists of these English publications.

40p

7:.a411111.1)11)

IIW Please send me the FREE 8, -Pre -Pak Catalogue
011.1.11111.11111.111111.11.1%

II NAME Il
I ADDRESS II II MINIMUM ORDER 50p. CASH WITH ORDER

PLEASE. Add 10o past and Packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

El MINIM MI 1111, 11111/1/

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE'-SOUTHEND (0702) 46344
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
NEW LINES!!!!!
E.M.I. Speakers with twin tweeters ..

watt amplifiers complete ..
Cassette Tapes: C60, 57p; C90, 75p; C120, 90p.
GOLDRING MAGNETIC CARTRIDGES (G850)
Cardioid Ball type Mikes (usually 46.60) ..
Intercom with .ffattery and Lead
Neons, with resistor and 2 ft lead
18ipty

2
Speakers, 8 ohm, i in...

TI.,1300KFOR 1972

vy

DISCOUNT

PRICES

TRANSISTOR EQUIVALENT BO
Mik

Crystal, hand ..
Crystal, Inserts with bracket ..

Lockable car aerials .

Dee -Gee 25 watt pencil bit soldering irons
Speakers. 2+in, 8 ohms ..
Insulating Tape, fin wide, 10 yard rolls
Miniature Output Transformers
Rotary Switches, 4 pole 3 way or 2 pole 6 way
Switch cleaner, aerosol cans ..

Electrolytic Capacitors Miniature
2,000 itf 25 volt Rev. 35p same end.

It 35p 5µf 10 volt
50p 10µf 10 volt

,.1)" N1 :ff IS volt20p
Axial leads.

25p 250 pf 25 vol
2p

4 (151 volt,Ili* 400 ,,I4' 40 volt

L3.75
L2.130

t4.75
L3/5

10p
13p
16p
25p
20p

STbCKTAKING CLEARANCE? IMPOSSIBLE TO REPEAT!
We have huge numbers of components in quantities too small to advertise
individually. In order to "clear the decks" we have made up parcels containing
a mixture of carbon and wire -wound resistors, electrolytic and paper con-
densers, controls, transistors, diodes, etc., for a tiny fraction of normal pric
It is emphasised that these are mixed parcels only -contents cannot be stipul
Sold only by weight.

Gross weight 2 lb ..
Gross weight 5 lb

.. CI (postage
.. L2 (postage

G. F. MILWARD, Drayton Bassett,

UNBEATABLE PRICE III
LINEAR INTEGRATED CIRCUITS. Direct from
manufacturer, al `o specification.
709C .. 35p 100 up .. 24p
741C 50p f 100 up 35p

E RO BOARD
2+in ,, lin - 0-15i 34in . 0-15in lip It in OA in 240
34 -in . 2+in , 0.15in I 2}in 0.15in 55p Sin ' 2+in x 0.1in13p
3}in 34in 0.15 1 34in . 0.15in 74p Sin 3/in . 0-1 in lip
Sin 2+in 0- lOp in .. in lin lip

Face Cutt
e°

ol Terminal Pins (01 or 0:15) 36 for
1ppecial 0 r P co' ilsnj:gr'of 2+ lin boards a d aSBot Face Cutter-

s
E CORD FL YER ART. ES. Well below normalbriclli1
90 Magnetic St ridges, Diamond Needle, 6mV output, L2-75. ACOS
P 67/2 (Mono, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal) LI. ACOS

GP 93/I (Stereo, C stal, Sapphire) L1-73. ACOS GP 93/ID (Stereo, Crystal,
Diamond) iI.63. Ar aS GP 94/I (Stereo, Ceramic, Sapphire) 41.50. ACOS GP
94/ID (Stereo. Ce ic, Diamond) LI.Bi. ACOS GP 95/1 (Stereo, Crystal with
two L.P./Stereo dies) L1.2.5.

TRANSISTO SED FLUORESCENT LIGHTS, 13.volt
All with rev se polarity protection. 8 watt type with reflector, suitable for
tents, etc., L Postage/Packing 25p. 15 watt type, batten fitting for caravans (4.
Postage/Pat g 25p. 13 watt type, batten with switch. 22in 2in lin U.
Postabe/Pa ing 25p. THESE CAN BE SENT ON APPROVAL AGAINST FULL
PAYMEN

MULL D POLYESTER CONDENSERS
1,000pf .200pf, 1,500pf, 1,8000. 2,200pf, 15p per dozen (all 400V workirg).
0.15µf, 0-224f, 0-27µf, 30p per dozen (all 160V working. 25% discout for lots of
100 of any one type.

RES
and

WIRE
I watt

TORS
watt. Most values in stock. 75p per 100. 1 er dozen of any one value.
OUND MAINS DROPPERS. Hundreds of values from 0.7 ohm upwards.

50 s. A large percentage of these are multi -tapped droppers for
wing to the huge variety these can only be offered "assorted"

ostage (minimum) per order 15p.

PLASTIC STORAGE DRAWERS

111

0
0

/0

01'0'

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

I S SIZES
[ALL INTERLOCK

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

LI.35 DOZEN.
DOUBLE UNITS (2D) (Sins 4iins
2f ins) L2.25 DOZEN.
TREBLE (3D) E2.35 for 8.
DOUBLE TREBLE 2 draws, in one outer
case (6D2), L365 for 8, EXTRA LARGE
SIZE (6D1) L3.30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders a and over DEDUCT 5`' in the L
Orders LIO and over DEDUCT 71",, in the L

Orders L20 and over DEDUCT 10" in the
PACKING:POSTAGEICARRIAGE: Add 35p
to all orders under L5. Orders L5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

RAT
0 Tel. 01-450 4844

(Dept. PE3) 124 Cricklewood
Broadway, London, N.W.2

VEROSTRIP

Available from your Local Retailer

0.1 and 0.15 pitch Vero Strip is
suitable for all applications where
Tag Boards can be used.

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.

Vary the strength
of your lighting with a

itTEANITCH

46

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

600 Watt L3.20. Kit Form 12.70
300 Watt- L2-70. Kit Form L2.20

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

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

As sopped to H.M. Government Departments
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WHARFEDALE
SPEAKER BARGAINS
DENTON 2
SAVE £8.40
Sold in matched pairs for a
perfectly balanced stereo
system. Each Denton con-
tains an 8in. bass unit with
Sin pressure unit, coupled
by a Wharfedale crossover
network. Rated input:
18 watts maximum. Fre-
quency response: 65-
17,000Hz. Impedance: 4/8
ohms. Cabinet 91in
I4in
ALL SPEAKERS AVAILABLE IN TEAK OR WALNUT

List Price LASKY'S
£39.90 PRICE PPEIRR

231.50 Ct2 P
List Lasky's C & P
Price Price

LINTON 2 149.90 E39.95 C2
per pair

TRITON 3 £65.00 £53.50 12
per pair

MELTON 2 135.00 E25.50 f 1
per pair

DOVEDALE 3[45.00 E33.00 CI
each

ROSEDALE
each

UNIT 3
each

UNIT 4
each

UNIT 5
each

List Lasky's C & P
Price Price
165.00 £50.00 CI

112.50 1970 50p

C113.00 11240 50p

L26.00 £18.50 50p

EXCLUSIVE TM -I
1,000 Ohms Volt MINI -TESTER
The first of Lasky's new -look top value meters, the TM -I
is a really tiny pocket multimeter providing "big"
meter accuracy and performance. Precision movement
calibrated to Sin 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 Onfy
3iin x x Iiin
 DC/V: 0-10-50-250-  Resistance: 0-150k

1,000 at lb OPV  Decibels: -I0dB to
 AC/V: 0-10-50-250- 22dB

1.000 at lk OPV  Complete with test
 DC CURRENT: 0-ImA, leads, battery and

100mA instructions

LASKY'S PRICE II85 C & P 15p

TM -S SK ohms/V POCKET
MULTIMETER

Another new look pocket multimeter from Lasky's providing top quality
and value. The "slimline" impact resistant case, size 4fin x 2fin x lain,
fitted with extra large Win square meter. Readability is superior on all low

making this an excellent instrument for servicing transistorised
equipment. Recessed click stop selection switch. Ohms zero adjustment.
Buff finish with crystal clear meter cover.
 DC/V: 3-1S-150-300-1,200 at 5k  Resistance:0-10k, ohrns..0-1M/ohrn

OPV  Decibels: -I0dB to -I- I6dB
 AC/V: 6-30-300-600 at 2-5k/OPV  Complete with test leads, battery
 DC Current 0-300µA, 0-300mA and instructions.

LASKY'S PRICE 11-75 CRP 35P

LASKY'S NEW "LOW NOISE"
CASSETTES FROM the U.S.A.

Model
C.60
C.90
1.120
Post Each 7p.

Singles
32p
Sop
69p

5-25p. 10-40p

E152
12.37
13:27

20-65p.

10

£296
£4.62
16.38

20
E5.60
E8.75

L10135

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
half the pages are devoted exclusively to every aspect of Hi-Fi (including
Lasky's budget Stereo Systems and Package Deals). Tape recording
and Audio accessories and don't miss LASKY'S AUDIO-TRONICS
CREDIT CARD SCHEME offering holders one month's interest free
credit up to C50. Send your name and address and 15p for post and
inclusion on our regular mailing list.

ALSO the fantastic f 1,000 plus S014,'Y 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 worthwhile saving
in cost. The cabinets are supplied with the meter scale
and movement mounted in position. The highest
quality components and I% tolerance resistors are
used throughout. Supplied complete with full cop-
structional circuit and operating instructions.
Specification
20,000 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.

ONLY

LASKY'S PRICE 14.60 c.pisp

DIGITAL CLOCK SCOOP
 SHOCK AND  12 -HOUR ALARM

VIBRATION  AUTO "SLEEP"
PROOF SWITCH

 HOURS, MINUTES
AND SECONDS
READ -OFF

 FORWARD AND
BACKWARD
TIME ADJUST-

 MADE ESPECIALLY MENT
FOR LASKY'S BY  SILENT
FAMOUS MAKER OPERATION

 BUILT-IN ALARM  MAINS OPERA- SYNCHRONOUS
BUZZER TION MOTOR

EXCLUSIVELY FROM LASKY'S in chassis form for you to mount in any
housing. The clock measures 41W x IfH x 31D (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 PRICE 16.50 C 8'P 2SP
SPECIAL QUOTATIONS FOR QUANTITIES

BARGAIN
SCOOP!
PYE S.W. CAR RADIO
CONVERTER MODEL 2649
High quality transistorised and ultra compact Shortwave Converter
for use with any suitable MW (AM) Car Radio. Self powered for use
on 12V positive or negative earth systems. The model 2649 is simply
connected to the radio via the aerial socket and provides shortwave
covering in 9 push-button selected band spread ranges (13, 16, 19, 25,
31, 41, 49, 60 and 90 M) combined with the normal radio tuning to give
full cover from 3.2MHz- 21.75MHz. On/off switch and by-pass switch
for normal MW radio use. Complete with mounting bracket fitting
and alignment instructions. Black hammer crackle finished case -size:
6(W) It(H) 3}(D) in.
Made to sell LASKY'S PRICE i875 C81 P20papprox. 120

Laaslwy's Radio mr-3. t, ci
The Home°, High Fidelity

207 EDGWARE ROAD. LONDON. W.2 Tel: 01-723 3271 92-95 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-580 2573

33 TOTTENHAM CT. RD.. LONDON. W.1 TeL 01-636 2605 Openolldoq 90 m -6p in Monday to SohAdoy
°penal' doy 90 in -6pm Monday toSolurdou NEW CITY BRANCH NOW OPEN
152/3 FLEET STREET. LONDON. EGA Tel: 01-353 2833 109 FLEET STREET, LONDON. E C Tel: 01353 5812
Open oil dou fhursdoy eorly dosing I p 54urdoq Open all dou Thursday sally closing I pm SoluidoY

All MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST. TOWER HAMLETS, LONDON. E.1 Tel.: 01-790 4821
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ROC PRICE

04.95

"ggente' leadsl

Normal Pose E65.00

"Where cani getocclusive

ROC ELECTRONICS !
ACADEMY STEREO CASSETTE Mt
TAPE DECK. MODEL CS -20000 ^%
No hi-fi system is complete without one -

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

top; line inputs and outputs at the rear.
Dual -channel recording level meter. Pop-up cassette election.

Stereo/Mono button. Tape counter. Pause control. Tape speed
15 ips (4-75 cms). Frequency response 100-10.000 Hz. Wow
and flutter better than 0.3%. Rewind time better than 80

sec with C60 cassette. Engineered throughout to the
highest electrical and mechanical standards. Site 16"

wide, 41" high and r deep. Walnut cabinet with satin
aluminium trims.

REALISTIC 30 WATT STEREO
AMPLIFIER MODEL SA -500

A superb hi-fi amplifier with all the fea-
tures you've ever wanted - for under
C46.130. Saving over (10.00 on the normal
retail value. Up-to-the-minute slider controls for bass and treble. Separat
volume and balance controls. Headphone acket on front panel. Pushbutton
input controls - magnetic phono (high/low) tuner. aux, mono, monitor.
Loudness push-button control for perfec sound at law output levels. Norma
Left and right push-button onloff switche for speakers. Noise filtering E55.5
and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20-
20.000 Hz 4 1 db at full power. 15 watt rms per channel. Walnut cabinet with
satin aluminium trims. Inputs: phono 2,5mV and 5mV RIAA tuner/aux 250m5. Hum
and noise: phono - 50db: tuner/aux - 65db. How's that for a soecificetion!

Size 145" wide, 31" high, 10/ deep.

OLSON RA -310 AM/FM /MPX
/WIC STEREO TUNER

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

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

pima. ideal for use with any other amplifier. The RA -310 costs E10.00 less than

09 *95
the normal retail value. and yet it is a highly sophisticated unit. incorpo-
rating the latest solid state techniques. Operation is drift free for sup -

j me[500 name station -holding capability. You can connect this Tuner to a stereo
amplifier. to a tape deck or a tape recorder. And of course it covers all

the stations in the AM and FM bands. FM: 87-108 MHz: AM: 525-1605 kHz.
M Sensitivites FM. 30V; AM. 250pV. Stereo separation 30dB at lkHz, image rejection

60dB. Size 11 iu wide. 4" high, 71" deep.

ROC PRICE

£1 4.50
NO,

REALISTIC SA -10011 1 -WATT in,
STEREO AMPLIFIER
Here's fabulous. exciting value in

miniature! This high quality stereo
amplifier measures only 9" wide x 3'
high Si" deep. And yet it has sepa-

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

Junin and power on/off slide switches. The ends are ailed walnut, with match-
ing enamelled metal top. The front panel is satin aluminium and walnut -brown

al Price (71.00 enamel. Frequency response is 50 to 10,000 Hz 3d8. Output 3 watts r.m.s.
per channel into 8 ohms. Inputs are 100mV for both phono and tuner.

00C PRICE

6gl .50
camel Price E95 00

ROC PRIC

A915°
REALISTIC HI-FI 36 -WATT STEREO CONCERTMASTER
FM -AM RECEIVER SYSTEM. MODEL 12-694
Brilliantly designed tuneriamplifier with two matching speakers.

Including
All three units in beautifully finished walnut cabinets with smart

conatetlo9 lean, an aluminium vertical trims. The tuning dial is fronted by unique

Normal Price Ell"' black glass. Figures light up behind it in green when the unit is
on. Separate easy -to -operate left and Right volume controls.

Microewitch for on/off. Programme selector. Separate bass and treble can trols.
Headphone socket on front panel for easy access. Single tuning knob for FM and AM.

Built-in aerials, facilities for external FM aerial. Illuminated dial. Stereo broadcast indicator
light. Each speaker has 61" bass and 3" treble units. Output: 9 watts r.m.s. per channel into

8 ohms. Frequency response: 30 to 20,000 Hz. FM: frequency range 80-108 MHz. sensitivity 2.5 pV.
stereo separation 30d11, image rejection 40dh.

AM: frequency range 530.1605 kHz, sensitivity 100pV.
Sizes: speakers 8 wide. 12. high and 95. deep: receiver
6" wide. 12" high and 9r deep. And their sophisticated
appearance matches the excellence of the specification.

8 -TRACK
STEREO CARTRIDGE

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

the fantastic RP-1000ST, which has full record and play-
back facilities. Automatic track change with manual over-
ride. Press to start button. Stereo headphone and Left and
Right Mic sockets on front panel. Dual recording level
meter, and Left and Right volume controls. Built-in pre -
amp. Tape speed 31 ips (9-5 cms). Frequency response:
playback 30-10.000 Hz: recording/playback 30-8.000 Hz.
Line output: fully variable 0-500mV. The RP -10005T in. Normal Price
corporates all the features you'd expect in a top quality
Cartridge Tape Deck. Size 16' wide. 4" high, 9" deep.
Cabinet in walnut. Including connecting leads PALACE AM/FM/MPX STEREO TUNER AMPLIFIER SSA -I6

This is one of the lowest priced steno tuner amplifiers on the
market. It covers the full range of both AM and FM broadcast
frequencies. And when you're switched to FM, en indicator
lights up when a stereo signal is received - that's the time to
switch to 'Stereo'l The SSA -16 has all the facilities you'd ex-
pect to find on tuners costing twice as much - separate vol-
ume, bass, treble, balance and tuning controls. Selector switch
for tape, phono. AM, FM. stereo. Jack socket on front panel for
stereo headphones. Frequency range: FM 88.108 MHz. AM
535-1805 kHz. Frequency response: 50-10.000 Hz + 3dB.
Power output: 4 watts total music power into two 8 ohm
speakers. Size 16' wide, 45" high, r deep.

Normal

Price
(49.00

II TRACK HOME STEREO CARTRIDGE PLAYER n
MODEL El
With this unit, you can play any standard 8 -track cartridge
on the market - at a fraction of the normal retail value!
It gives you a total of 5 watts of power, to feed into two
8 -ohm speakers. The frequency response is 50 to 10,000
Hz. giving you a fine tonal quality that can't be bettered at
anything near this price. The El has separate tone.
balance and volume controls, giving you complete free-
dom to select the sound you want to hear. Tape speed is
31 ips, and wow and flutter are both less than 0.3%. Size:
111" wide, 5' high, 11" deep.

REALISTIC TM -100 ,,,vilitifil
1111111 BIELEMIIIIIIIIIIIIIAM/FM/ MPX n

STEREO TUNER
Here's another unit that gives I

you fabulous value in miniature! it
Designed specifically to match
the Realistic SA.1008 in both .44rall" ROD PRICEsize and perform -

and AM ranges - FM, 88-108 MHz: AM. 535-1605 kHz. Sensitivities No7e23.25
anat. the TM -100 is superb value -for -money. It gives you the full 1t.'

FM 50: AM 2500. Image rejection 50dB.

ROC PRICE

Y4243
al ?nce

39 60

mat P ice (29,60

OLSON AM -395
40 -WATT STEREOn
AMPLIFIER
An ideal unit for your new
stereo separate system.
It is more than E10.00
below the normal retail
price I Making the AM -395
one of Britain's best hi-fi

buys. It takes in signals from magnetic or ceramic pick-ups,
tuners (see Olson RA -310) and tape decks. And it's got out-
puts for taping and for headphones. There are asp bass
and treble controls. separate Left and Right channel volume
controls. And a loudness switch for boosting the bass end
treble notes when listening at low output levels. Frequency

response: 20-20.000 Hz 3dB. Output: 20 watts r.m.s. per channel
into 8 ohms. Inputs: magnetic plum 3.0mV RIAA, crystal phono 100mV:
tape 160mV: tuner 160mV. Size 1 1 .f." wide. 4" high, 71" deep. The
specification reads well - sounds even hefted

Erg R.4463 -WAY MATCHED SPEAKERS
rc These will do justice to your amplifier - and to your
pocket. At only 06.40 a pair, they are real value -far -money.
Each cabinet is heavily lagged end teak finished. They
handle 16 watts rms 18 watts rms each). Each loudspeaker
contains a large dual cone base unit, plus a separate
tweeter. Frequency range: 40 to 19,000 Hz. Size 14' high,
9" wide, deep.

OLSON AM -3574 -WATT STEREO AMPLIFIERn
Here's marvellous value for someone just starting to sat them-
selves up in audio! At only E1050, you get a fine amplifier in a
scratch resistant metal cabinet. with a smart brushed aluminium
front panel. It incorporates separate tone and volume controls for
each channel. Inputs are provided for turntable (ceramic car-
tridge). tuner and tape deck or recorder. Frequency response: 70-
20,000 Hz 3dB. Output: 2 watts r.m.s. per channel into 8 ohms.
Inputs: phono 80mV; tuner/aux 80mV. Size 8' wide. 21" high.
41" wide.

25 -WATT 3 -WAY CRYSLER
'LIVING AUDIO' ra
SPEAKER CE -5b
This high quality speak-
er has its own built-in
3. -way sound response switc
giving you the ideal frequen response f r

hi-fi, natural or mood music li ening. Its
beautiful. heavy, oiled walnut abinet
incorporates two separate spa ker units an 8' woofer, and a 5"
mid -range with r concentric meter. Power handling
capacity: 25 watts r.m.s into ohms. Overall frequency res -
ponse: 35-20,000 Hz. Cabinet si 105" x 71" ' 85". Exactly
right for metalling the most modern decor.

' 111'

ROC PRICE

£27.25
Norma/ Price
3995 each:

ROC 7 -WATT STEREO AMPLIFIER
CHASSIS SK -317
ThisO

''';i'reso AR

Chassis is
completely
self-contained. and
it costs f2.25 less
than the normal re
tail value! The

SK -317 is a really Norma/ Price/7.75
compact unit measuring only 51" wide. 15 -
high and 65" deep. It contains its own mains
power supply, and has a ganged volume control and separate
treble controls for each channel. Specification: frequency res-
ponse 40-17,000 Hz + 3dB: output 3-5 watts music power per
channel into 8 ohms; input. phono. 600mV: signalto-noise
ratio better than 45dB.

Normal
Price E25.2 rr

OLSON AM -372 16 -WATT STEREO AMPLIFIER
Here's a really good amplifier at a really down-to-earth price - nearly [7
less than the normal retail value! Just look at what the AM -372 will do
for you - reproduce signals from ceramic or crystal cartridges, AM and
FM tuners, and tape recorders, And it gives you outputs for two sets of
speakers, headphones and tape recorders. Frequency response is 30 to
20.000 Hz +- 3dB.ifutput 8 watts r.m.s per channel music power into 8

ohnispeakeis. Phony input 200mV: Tuner input 200mV.
Size: 125" wide, 35" high, 71' deep.
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units at lowestprices?7. .

Compare our prices with any other unit on the
himarket, and you'll rod you won't beat ROC
uni prices. No matter where you live, London or '

Land's End I
Take a good look at all these super audio equip-
ment bargains. They're all on demonstration at
our Shop from 9 to 6 p.m. Monday to Saturday,
late night Thursday until 7 p.m. But don't worry
if you can't get there yourself. Our Mail Order
service is at your disposal. With the same ex-
clusive ROC equipment - and at the same
super value -for -money prices I
When you invest in ROC equipment, you're
getting much more than an exclusiVe product.
You're getting value for money that is literally
unbeatable. ROC units are bought direct from
the manufacturer, and ALL the savings ROC
derive from this are passed on to you I
At ROC Electronics, we take extra care to select
only the best buys. We check
everything before you do - and
it's fully guaranteed whether you
buy at the shop or by Mail Order.

ROC
exclusive unit

TOP VALUE  TOP QUALITY
ACCESSORIES THAT EVERY HI-FI ENTHUSIAST

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

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

- you discover the need for a

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

.padded ear cushions, a 11 -foot cord
and jack plug. Frequency range 30-15,000 Hz.
Impedance 8 ohms per channel.
ROC PRICE £2.95

EAGLE SE -30 STEREO
HEADPHONE
This model is for the more
discriminating listener. For a
start the frequency range ex-
tends from 30 to 16.000 Hz. And you
can adjust the volume of each earpiece inde-
pendently. There's also a mono/stereo switch.
For maximum comfort, the ear cushions are
covered in colt leathers. ROC PRICE £7.05

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

BUILT AROUND

Now
select
budget
best
buy!
leads

run your
the
-

value
Supplied
and

......:

I

eye over the prices,'
System nearest to your
and yom've hit on the
that your money can

with all necessary
plugs, ready to use.

t ' ,- -.1.

`0.... -Se

0
,

OLSON
AM -372
Olson
Garrard
with
plinth
ROC R.446
Normal
ROC

"°41!

REALISTIC
Realistic
Amplifier
and Garrard
Eagri
Cartridge
Normal
ROC PRICE

m^
-

II(

ROC El
ROC El
Player
ROC R.088
Normal
ROC

I

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

SYSTEM
AM -372 Stereo

2025 T/C Autochanger
Stereo ceramic
and cover and

Speakers.
Price E68.113

PRICE £51-53

.:-
Ji,-.'

kt.1:--.,

,,,,-",...,--

12-894 SYSTEM
12-694 Stereo

with matching
SP25 Mk

LC.07 Stereo
and plinth and

Price £144-05
£12450

SYSTEM
8 track Stereo

complete with
4 watt Speakers.

Price £59.10
PRICE £49.45

Amplifier,

cartridge,
a pair

Tuner
speakers
Ill

Magnetic
cover.

`,..11,'''''

Cartridge
a pair

of

with

'll

ir .I1t i

of

-....----
99-:051191

, .iiVISy`

OLSON AM -357 SYSTEM
Olson AM -357 Stereo Amplifier,
Garrard 2025 T/C Autochanger
with Stereo ceramic cartridge,
plinth and cover and a pair of ROC
R.0884 watt Speakers.
Normal Price f 45-28 0

ROC PRICE f36.70
-sy.%".

',......-----

,...,.

1
,

4......:(0,).:....,

ill

%,":--... r _

REALISTIC SA -100B SYSTEM
Realistic SA -100B Stereo Ampli-
tier, Garrard 2025TC Auto-
changer with Stereo ceramic
cartridge, plinth and cover and a
pair of ROC R.446 Speakers.
Matching TM -100 Stereo Tuner
(2345 extra if required.

II Normal Price £83.98
ROC PRICE £4780

----_-__ -=----" 'I
.--;

5.

...,...

PALACE SYSTEM
Palace SSA -18 Stereo Tuner
Amplifier, Garrard 2025 T/C auto-
changer with stereo ceramic cart-
ridge, plinth and cover and a pair
of ROC R.448 Speakers.
Normal Price f 84,98
ROC PRICE f 66.30

4, ,...,-. [

vi;

_...-:.-
.:

REALISTIC SA -500 SYSTEM
Realistic SA -500 Stereo Amplifier,

SP25 Mk Ill Single Record
Player with Eagle LC.07 Stereo
Magnetic Cartridge, plinth and
cover and a pair of Crysler CE -5h
Speakers. Normal Price C157.95
ROC PRICE E124.00

. . __

-1,4.4

 :;,_._ e e ai 
.

- -

OLSONe,
SYSTEMOlson AM -395 Stereo Amplifier,.1

Garrard SP25 Mk III Record Player
with Eagle LCO7 Stereo Magnetic

,Cartridge, plinth and cover and a ..-Garrard
pair of Eagle DL.67 Speakers.
Matching RA.310 Stereo Tuner
£3995 extra if required.
Normal Price £108-85
ROC PRICE MOO

Return -of -post
mail order service.
Over E10 post free
(UK only). Add 25p
for a 8 o to orders

under £10
HP terms available

for callers

ROC ELECTRONICS LTD

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

its fantastic ability to repro-

THORENS 70150AB/11
Transcription Turntable.
Complete with pick up arm.
plinth and cover. f52 31

duce all the frequencies from 20 R.186 STEREO HEAD -
to 20.000 Hz. the SE -80 has PHONE JUNCTION BOX

eliminated the discomfort and strain If youdrant easy, fingertip control
associated with traditional headphone of headphones andToudspeakers. here's the ideal
design. hole have designed end produced solution to the problem. All you do is connect
a pair of headphones which breaks with all it to your speakers and amplifier. plug in your
previous concepts. You hear ell the seem!' headphones -and you're reedy to take over! At the
crisp and clear. In fact, the reproduction is flick al a slide switch. you can hive headphones
so. good, that it compares favourably with alone, or speakers alone. or both together.
the most expensive hi-fi speaker systems. Input: suitable for use with amplifiers rated
Separate slider volume control on each tip to 20 watts.] Size 2W x v 1-A".
earpiece. Impedance: 8 ohm per channel.
ROC PRICE £14.90 ROC PRICE CI .50

TEC HR -007 HEAD-
PHONE RADIO 8.151 STEREO

When you want to listen to CAR SPEAKERS

the radio all be yourself. Smart black, tough. plastic cases, each

tt Then this will solve the containing a high flux 110mm diameter speaker

problem. Separate volume unit. Just what you need to ge with the CST
and tuning controls with Cartridge Player or any other car stereo system.

easy -to -use knobs. Frequency range is Fitted with over three yards of connecting
cable. Dimensions: ei-rx511- leaped -535 to 1605 kHz medium wave band.

Maximum output is 300 mW. enc.: 8 ohms per speaker. Raring 5 watts mac

Normal Price (9 45 ROC PRICE £715 per speaker. ROC PRICE fl 71
EAGLE

8 -TRACK
CAR

STEREO
PLAYER, C3.8

Drive to the sound of music - with
this fabulous 8 -Track Cartridge Player.
It gives you superb tone and power to
fill the car with stereo sound. Ideal for
use with R.151 or R.152 speakers. Com-
plete with all mounting accessories.
For negative earth electrical systems
only. Output: 2-5 watts per channel.

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

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

LATE NIGHT THURSDAY 7 PM

it with your

R.152 STEREO CAR
SPEAKERS
These doping front
speakers match the GSA Cartridge Player or any
other car stereo system. Fined with high flux
110mm diameter speaker unit. end over three
yards of connecting cable. Dimensions: Hi'',

x W. Impedance: 0 ohms per speaker.
Rating 5 watts ma. per speaker.
ROC PRICE £4.96

EAGLE LC.05 STEREO
MAGNETIC CARTRIDGE
For fabulous raproduc-Frequency range: 70-10,000 Hz. Wow Lion at a very lowOppand flutter: less then 0-3%. Tape
you'll find it hard to ham.speed: 3.5 cm/sec. Channel selector:
07 mil diamond stylus. Out -automatic with manual over -ride.
put: 6mV per channel. Frequency rangeMounting dimenim: 5"-x 5)'x 30-16.000 Hz. Channel balance: 1.5dB.2-14". ROC PRICE f 2720
Channel separation 20dB. Recommended

RECORD CLEANERS (irK 9x 10-6 cmIdyne. ROC PRICE f 475
The original "Dust Bug"
Automatic Record Cleaner EAGLE LC.07 STEREO
keeps your records clean as MOVING -MAGNET

CARTRIDGE

"WATTS' stylus preserve : 2-4 grams. Compliance:

they play. £120 Watts Disc Premier. Keeps
new records like new -
for perfect record repro-

', duction. 35p
R.307 TRANSISTOR- - -
If ED STEREO
PRE -AMPLIFIER
Now your amplifier
that could only reproduce
ceramic or crystal pick-up cartridges. can
accept signals from moving magnet cart-
ridges! The R.307 steps up signals from
between 5-20m9 to 200-800 mV. Input:
5-20mV. Equalisation. RIAA. Output:
200-860mV flat. Frequency range: 20.
22.000 H. Dimensions lj'x 24".
Supply: 240 VAC. ROC PRICE f4 -I2

15 -FOOT STEREO HEADPHONE
EXTENSION CORO R.382

 Fitted with heavy duty
3 -circuit stereo plug at

one end and a matching stereo socket at
the other. ROC PRICE MO
STEREO HEADPHONE "r. ADAPTOR
R.361 Enables you to use two sets of

stereo, headphones from a single socket. Finish: oiled walnut.
Fined with male plug and two female ROC PRICE f11.50 pair
sockets. ROC PRICE n.30

EAGLE DL.87 HIGH COMPLIANCE 3- WAY TEAK SPEAKER SYSTEM
From a rich, deep, 35 Hz bass to above the limit of human
timing - this fantastic response comes from such a small size
- only 10`x 6-x 4-1 The DL67 is the and product of several yearueffort
into the problems of full frequency moon.e from small cabinets. The DIV
has a dual cone high compliance bass mid range unit. and a horn tweeter. The speaker
has s variable brilliance control to suit individual rooms - a feature normally only found
on very expensive speaker systems. Power handling capacity: 10 watts rms. 20 wens
peak. Frequency range: 35-20.000 Hz. Flux density: 11.000 gauss. Impedance: 8 ohms.
Dimensions: Ill" high x r wide x 6f' deep. Finish: oiled teak. ROC PRICE E18.410 each

Here's your opportunity
to own s transcription cartridge
for the price of a ceramic! Is specially de-
signed -to match top quality tone arms. and
to get the very best from your hi-fi amplifier.
0.7 mil diamond stylus. Output. 7mV per
channel. Frequency range: 20.21,000 Hz.
Channel balance: 1d8. Channel separa-
tion : 28dB. Compliance 12. 10-6 cm/dyne.

ROC PRICE f 6 -37

R Ofle
MATCHED
STEREO
LOUD-
SPEAKERS
Hare's real
value in

s Imo s eakars! Each wit conies
complete with 10 -foot lead and phone plug.
and look really smart. Power handling per
speaker: 4 watts rms. 8 watts peak.
Frequency range: 40-16.000 Hz. Flux
density: 8.500 gauss. Impudence : 8 ohms.
Dimensions: r high. W wide. 41- deep.
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who wants a£R,o00+13.a.
opportunity in the dynamic
new computer industry?
Not as a Programmer but an
Operator - No maths and no special
education.
Now for the first time anybody can train outside the computer
industry for a lucrative career as a computer operator, with
actual experience on an Eduputer.
Who created Eduputer ? The internationally famous company
Programming Science International. They developed it to the
specific requirements of the massive New York city training
board and its practical results have been one amazing success
story.
We are proud to have been selected as the only commercial
training organisation permitted to use the Eduputer in the U.K.
Thanks to Eduputer, nine out of every ten can learn to
operate the most advanced computers in only four
weeks. Unlike Computer Programming, no special
educational qualifications and no maths required. Just
you and the incredible Eduputer!
Jobs galore! The moment you qualify, our exclusive computer
appointments bureau introduces you to computer users every-
where with good jobs to off (up to £40 a week full-time, £50
a week as a temporary). More than enough to go round, too -
because 144,000 new data preparation personnel will be needed
over the next five years alone.
This is your big opportunity to get out of a rut and into the
world's fastest -growing industry. And remember-LCOT is the
only commercial computer school to have Eduputer. It means a
lot to employers.
Telephone: (01) 734 2874 NOW!
Or post the coupon today for full details FREE and without
obligation.

IIMEMM=MME111111.111.1.11=1111.
London Computer Operators Training Centre,
E2, Oxford House, 9/15 Oxford Street, London, W.1.

Telephone (01) 734 2874.
127/131 The Piazza, Dept. E2. Piccadilly Plaza, Manchester 1.
Telephone (061) 236 2935.
Please send me your free illustrated brochure on exclusive
Eduputer "hands on" training for computer operating.

Name

Address

Tel.:

RST
VALVE MAIL ORDER CO.

BLACKWOOD HALL
I6a WELLFIELD ROAD, LONDON SW16 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage I p per transistor, over ten post free

11421
11423
11486
114263
114266
114646
1N726A
114914
1144007
18021
15118
18180
103131
16202
20240
20301
20302
20906
20371
20381
20414
20417
214214
214247
214260
214404
2N697
214698
214706
2N706A
214708
214709
214711
214987
2141090
2N1091
2141131
2141132
2141302
2141303
2NI304
2141305
2141306

Sp
047
040
048
040
040
0.25
040
047
040
040
0.111
043
048
0.34
147
040
048
040
0.22
045
0.80
042
0.43
045
040
040
915
0.40
910
912
045
048
047
0.53
980
933
925
925
018
918
922
922
926

2143307 0.26
2141308 925
2141309 925
2141420 048
2N1607 928
2N1626 938
2141909 925
2143147 0.76
2142148 0.60
2N2160 960
2142218 0.20
2142219 920
2142287 1.03
2142297 0.20
2N2369A 0.15
2N2444 1.99
2142613 928
2142646 945
2N2712 925
210784 0.50
2142846 0.76
2142848 942
2142904 920
2N2904A 0.25
2N2906 920
2142907 928
042924 928
2142925 915
2N2926 0.10
2143064 040
2143065 0.76
2N3702 0.10
2143705 0.10
2143706 043
2N8707 0.12
2143709 010
2143710 0.10
2143711
2143819
2N3820
2/43823
2140027 058
2N5088 083
25006 1.00
28178 940
28301 950
26304 0.75
25501 0.87
28703 962
AA129 920
AAZ12 930
AAZ13 0.12
AC107 0.37

tp
A0126 920
AC127
AC128 EO
A0187
AC188
ACY17 0.80
ACY18 0.25
ACY191.0415
ACY20 -040
ACY21 040
.ACY22 0.10
ACY27 0.33
ACY28 1317
ACY39 1111140
ACY40 0.15
ACY41 0.16
ACY44 045
AD140 0.50
AD149 040
AD161 047
ADM 937
AF106 040
AF114 I 0.26
AF1I6 ' 0.25
AF116 0.25
AF'117 986
AF118 962
AF119 0.20
AF124 045
AF125 0.20
AF126 0.17
AF127 0.17
AF139
AF178
AF179
AF180
AF181
AF186 
AFT19
AFZ11
AFZ12
A8Y26
AB=
.45Y28
ASY29
ASY36
ASY50
ASY51
A8Y53
ASY55
ABY62
ASY86
ABZ21
A8Z23
AIM°
AU101
BC107
BC108
50109
BC113
BC116
BC116
BC116A
BC118
BC121
BC122
BC125
110126
BC140
BC147
BC148
B0149
BCI57
BC158
B0160
80189
BCY81
BCY32
BCY33
BCY34

CY38
Y99

BCY40
BCY42
BCY70
BCY71
BCZ1O
BCZ11
BD121
BD123
BD124
BDY11
BF115
BF1I7
8E167

040
046
0.66
0.52
042
040
148
0.00
140
045
042
0.25
0.80
0.25
0.17
0.40
920
020
0.25
933
0.42
0.75
998

0.10
0.10
0.10
15

0.20
925
980
0.25
920
920
968
0.65
045
0.1
91
91
0.1
042
0.03
0.13
045
045
0.25
040
040
140
040
0.25
915
0.20
0.35
0.50
0.65
0.80
0.75
1.62
0.25
0.50
926

sp
BF173 045 ! GPM
BF181 045 03 LI

F184 920 03750
F185 920 H01005

BF194 917 119100A
BFI95 915 MAT100
BF196 0.15 MAT101
BF197 915 MAT120
BF861 928 MAT121
BF1698 043 MJE520
BFX12 920 0JE2955
BFX13 045 MJE3055
BFX29 924 NKT128
BFX30 045 NKT129
BFX85 0.98 NKT2I1
BFX63 040 NKT213
BFX84 045 NKT214
BFX86 930 NKT2I6
BFX811 045 NKT217
BFX87 985 NKT218
BF188 980 NKT219
BFY10 1.00 NKT222
BFY11 145 NKT224
BFY17 0.25 NKT251
BYF18 045 NKT271
BFY19 045 NKT272
BFY24 0.45 NKT273
BFY44 1. NKT274
BFY50 NKT273
BFY51 0.8 N KT277
BFY52 N KT278
BFY53 NKT301
BFY64 942 NKT304.
BFY90 0.65 N K T403
B8X27 0.50 N KT404
B8X60 0.93 NKT678
BSX76 045 NKT713
58Y26 0.18 NKT773
1061[27 0.17 NKT777
BSY51 040 0785
BSY95A 042 0A5
B8Y95 912 0A6
BT102/50OR 0A47

0.75 0A70
BTY42 042 0A7
BTY79/10OR 0

975 0A74
BTY79/400R 0A79

145 OAS/
BY100 0.15 0A85
BY126 015 0A86
BY127 017 0A90

0A91BY182 0.86 0A95
5Y213 045 0A200

YZIO 045 0A202
Z11 0.82 0A210

YZ12 040 0A211

BYZ13 0.860A22000.42201
BYZ16 1.00 0A2202
BYZ16 902 0A2203
BYZ88C3V3 OAZ204

0.15 0A2205
0111 045 OA2206
CR81/05 0.25 OAZ207
CR8I/40 947 0AZ208

OAZ209
OAZ210

211
AZ222
A2223

OAZ224
OAZ241
OAZ242
OAZ244
OAZ246
OAZ290
0016
OC16T
0019
0020
0022
0023
0024
0025

3.
DD000 0.16
DD003 0.15

DD007 040
DD008 048
GID3 043
CD4 045
OD5 044
0D8 0.25
0D12 045
0ET102 040
GET103 042
0ET113 0.20
0ET114 0.16
OET115 045
GET116 0.50
GET120 045
0ET872 040
0ET875 0.25
0E1880 937
0E1881 045
0ET882 926
GET885 0.25
0EX44 0.06
0EX46/1 910
GEX941 0.15
033M 0.25

0026
0028
0029
0030
0035
0036
00
0042.

,SEM1=CONDUCTOR S
./P. E. GEMINI AMPLIFIER L13.95

SEND S.A.E. FOR LIST OF 8,000 TY ES
VALVES, TUBES AND TRANSISTO S

Open daily to callers : Mon. -Sat. 9 a.m.-5 p.m.
Closed Sat. 1.30 p.m. -2.30 p.m.

Ter C.W.O. only Tel. 01-769 1 99/1649

1108
045
047
040
040
045
040
0.25
0.80
047
1.87
047
0.85
040
0.25
0.25
045
047
045
148
043
0.20
042
0.24
045
045
0.15
040
0.25
040
0.26
040
0.75
075
045
040
046
045
048
048
320
0.12

0
955
060
0.42
0.42
0.80
0.42
042
0.47
932
042
042
982
945
0.45
0.45
0.22
048
0.22
0.23
938
0.50
048
047
045
040
040

0043
0044
0C44M
0045
004591
0046
0057
0058
0059
0066
0070
0071
0072
0073
0074 0
0075 925
0076 925
0077 0.40
0078 0.20
0079 0.22
0081 0.20
0081D 0.20
0081M 920
0C81DM 018 
00813 040

045
020
045
325
048
0.80
045
045
045
040
020
045
040
340
0.70
0.80
340
040
0.75
040
040
0.20
0.80

0082D
0083
0084
00114
00122
00123
00139
00140
00141
00169
00170
00171
00200
00201
00202
00203
00204
00205
00206

C207
460

70
71
12
60

P61
9T

ACAO 25
FT308

0T722
ST7291
SUB
831631
131635
81640
81641
01642
81644
SX.645
V15/30P
V30/201P 975
V60/201 O.
V60/201
XA101

AI02
XA151 915
1A152 0.15
XA161 0.25
1A162 925
XBIOI 948
XB102 0.10
1B103 026
11811.3 0.12
XB121 048
2E24 963
28170 910
Z0271 0.18

T21 925
T49 925

ZTX107 0.1
ZTX108
ZTX30
ZTX304
ZTX600 0.16
ZTX603 0.17

TX331 026

960
960
965
950

988
048
003
020
040
0.40
040
0.55
0.60
975
0.75
950
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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

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS

TYPE SW. 100
100 x 80 mm

2345
In,.' 13.10
20W . 83-10

13.10
3000 .I.c. 13-10

min % 18.60 1.4 23-10
50.0-50µA 1345
100µ.t 28-20 300% a., 2910
100-0-100p% 23-46 VI' Meter .. 13.75

BAKELITE PANEL METERS
TYPE S-80

80 mm square fronts
2920
13.10

100µ.1 22.75
100-0-100µA 1340
500µ.A 13.00
1,0A 1240
200 22.60

300V d.,. 1240

/2-110
2240

:100V a.c. 22.60
WU Meter /3-37

" SEW" CLEAR PLASTIC METERS
Type KEMP. 41in 411n fronts. Type MR.889. 1 21/321n square fronts.

-1010.1 2240 150in A ... 1140
100mA .. 12.80 200111A 21.60

40µA 13.60
41.0-50µ £3.10
00µA 23.10
00-0-100µA 13.00

-630µA 23.00
00µA 12.90

500-0-500nA 12.80
niA 12.80

22.80 10A a.c.
 mA 1240 20.0 a.c. 1240
lOntA 22-80 30A a.e. £2.80

Type MR.529. 2 in square fronts.
'0µA 113.10 200 tie. 2900
:0-0-50µA 12.60 501' d.c. .. 12.00
100µA £2.60 :1000" d.c. .. 22.00
100-0-100)1A 12.50 150 0-.e. . £210
500µA 2290 300V 0-.e. . 12.10
1mA 1200 8 Meter
5mA 1200 IntA 2910
10mA 12-00 VU Meter 2840
50mA 2200 1A s.c. .. 1200
100mA 12.00 5A a.c. . .. 22-00500mA 4444 22.00
IA taoo 10A a.e. 12.00
.1A wog 20A a.c. 22.00
100 d.c. 22.00 30A a.... . 12.00

Type /R.661% 3 in Siin fronts.
50µA 1547 20% d.c. ... 1240
30-0-50µA 22-76 300 .1.e. ... 8920
100µA £2.76 1500" .I.,. 12.20
100-0-100µA 18.66 3000 d.c. 2240
2.00µA 1205 1240
500µA 12.40 2240
500-0-500µA £2.20 1500 s.c. 2240
In1A 2220 300V a.c. .. 2240
5mA 112.20 2240
10mA 1220 $ Meter
50mA 12.20 linA . 12.37
100ntA ... 12.20 CU meter .. 68.37
500mA 12.20 50mA a.c. 22-20
IA 12.20 100mA a.c. 22-20
5A t220 200mA a.c. 2240
10.4 £2.20 500111A 0-.c. 22.20
I5A 1240 1240
2.0A 1.2.20 12.2030A 12.30
50A 12.50 10A a.0-. 2240
3V d.c. 4444 22.20 16240
10V d.c. 12-20 30A a.e. .. 2240

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

"SEW" EDUCATIONAL
METERS

Type E D.107. Size
overall 100mm
90mm 108mm.
A new range of high
quality moving coil
t nen/Orients ideal
for school experi-
ments and other
bench applications.
3" mirror scale. The

meter movement is easily accessible to
demonstrate Internal working. Available
In the following ranges:
50µA wog I 20V .I.c. 14.40
100µ0 14'65 50V d.c. ... 24-401ml 24-40
50-0.501.,..1 2445 300V £4.40
1-0-100 24-40 50µA 13-10

range 50 -0-50µA . 13.00IA d.c. 4444 14.40 100µA 23.006AA4.40 300mA/5A .1.c.24.65
100.0.100µA /290100 J.c. ... 24-40 50750V 11.c. 2445 200µ1 22.90

500mA .... 22.80 300m4 ... 11.60
5

5.1 12.80 I M4V, 1 750mA .... 2140
, 500mA .... 11-60

15A 2240 t \ ..; ' IA 11.60
30A 12.90 Er, . 27,7 2A 21.60
20V d.e. . £2.80 5A 1140
500 d.c. . 1240 10A 2140
1500 d.c. 1240 3V d.c. 11-60
300V tl.e. 12410 10V d.c. 11.80

£2.80 50µA 18-10 15V d.c. ... 21.60
3000' a.c. 12.80 50.0-50µA 2140 20V d.c. ... 21.60
8 Meter 100µA 2140 100V d.c. .. 11.60

l,oA .. 2987 1010-100µA 11.76 130V d.c. .. 21410
WI" Meter 2340 200µA 21.76 300W d.c. .. 2140
I.A. a.c... . 2210 300µA 2146 500V d.c. .. 2140
3A s.e, . 2240 500.0-500µA 11.00 7501' d.c. .. 2140

2240 1111A 2140 150 0-.c. ... 21.70
1.0-111tA 21410 500 a.c. ... 11.70
2mA 2140 1500 s.c. .. 21.70
inIA 2140 3000 a.c. .. 11.70
10111A 81.60 300A a.c. .. 21.70
20n1A 11410 8 Meter
50tnA Int.% .... 11.70
10001 t r .. 22.10

Type 3118.459. tin square fronts.
4 :925 10% .1 c. ... !1.00

. 4 22.10 200 4.a. ... 21450
1, 10 50V ere. . £1.50
100- -87 :100% a.,. £1.50
200µ.1 2147 13V a.e. . 1140
500µA 11.75 3000 ac. .. el.00
500.0.500µ.1 21.70 es Meter
7111A 21.70 lin A .... 2145
511,A 21.70 VI" Meter .. 10011
1010A 2970 1.0 a.c. .. 11-70
.10111A 21-70 3A a.c. ... 11-70100mA ... 11.70 10A.60.1.1 ... 21.70 0-e. .. 2970
TA 11.70 20.0 11.e. .. 21.70
5.4 21.70 30.0 a.c. .. 21.70

" SEW " BAKELITE
PANEL METERS

Type MR 65 3:m square fronts.
300,o I .... /1.90
la 1140

2140
13.1. 11-00
:to 2140

U.90

10V 11X. 111.00

25641. 1350
30µA 2247
50-0.30µA 22.35
100µA 2245
100-0-100µ.% 2245
400p 2240
Int.% /140
1-0-1111.1 21.90
5111.% 11.90
Win.% 11.90
30,0.0 £1.90
100,0.1 11.90

500 .1.c. .. 11.90
1500 d.r. .. 1140
300W .1.e. .. 21.90
30V a.c. .. 11.95
50V .. 11.95
1500 a.c. 1105
300V 4.... 11.95
500,11.1 R.,* 11.95

a.c. 11.95
5.1 a.c. 11.95
10.1 ice.° 11.95
20.1 a.c. 11.95
30.1 we.° . 21.95
50.1 a.c. 2145
VU meter .. 13.10

EDGEWISE METERS

P12.70 3 17/32in 1 15'32in !lira deep.

111-76

83-40
3001 a.c. 23-46
4r meter 2940

MULTIMETERS for ElltRY pur,00sel
ROUND SCALE TYPE PENCIL TESTER
MODEL TS.68

110i1.141 el). pm table. simple
b. 0... poeket. sized beater.
It 11/3;30/3011V At '
3114 IN at 2,000 1,41.1.
Resioance 0-20K ohne,
ONLY 1147 P. k 1'. Isp.

MODEL TE-90. 50,000
U.P.V. Mirror scale, over-
land protection. 1103/13/60/
300/600/1,200V 'i.e. 0/6/
30/120/300/1,200V a.c.
1.03/6/60/600in A. .1.c.
06K /160K/1.6/16 meg. -20 to +63.111.
2740. P. & P. 151,

SKY WOOD SW -500
30 K (1/Volt. Mirror
scale De Volts
0.613/12/30/3110/600.
.11' Volt, 3/30/300/
600. 1/1' Current
2.0tiA/6/60/00001 A.
Resistance 10K/100
K/151eg/10 Meg.
Decibels - 20 to +5710. 2760. P..1/4 P. 15p.

370 WTR MULTIMITER
Features AC current
ranges. 20,000 o.p.v.
OP5/25/10/30/230/300/
1000V DC.
0/2.5/10/30/230/500!
1000A' AC.
0/50644/1/10/100111A/1/10
Amp DC.
0/100MA/1/10 Amp AC.
0/5K/50K /300K /3M P,(1,
50MEG.
-20 +02,15.
Us, P. & P. 25p.

FTC -40I TRANSISTOR TESTER
Full capabilitim for
measuring A, It and 1CO,
min or poop. Equally
adaptable for checking
diodes. Supplied complete
with instructions, battery
and leads. Ur:. P. 6, P.
15p.

A076 AUDIO GENER-
ATOR

Portable. mains operated
Sloe wave 20 to 200.000
113.
Square nave 20 to 30,000
Hz.
Output soilage Sine 17V
P/P. Stmare 21 PIP.
Distortion less I han 1,.
1117.50. P. 3 P. 371,

TE-200 RF SIGNAL GENERATOR
I,', -,,rate wide range sig-
nal generator coo eying

0031120Kc/s 5c/s on
6 bands. Directly cali
Mated Variable R.F. at -
fermata, audio output.
Xtal socket for calibra-
tion. 220/240V. Al,
Brand new with instruc
that.. 216. Carr. 37:p.
Size 140 x 213 x 170
111111.

REM DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. SInellIa
to 100kHx. Square 2010,
to 20kHr. Output max.
+10dB (10k 0). Opera- mama. 1

tion 220/2401" a.c. Sim volt ti.c. but
216min 1130no» can be used
120innt, to measure
Price 207.60. car. a range
26p, of tax. and

d.c. volt, current all 1.1)014 with optional

240' WIDE ANGLE plug-in malls.
Specification: - Accuracy: 0-2, j. 1

digit. Resolution: IntV. No. of digits: 3
plus fourth overrange digit. Overrange:

, 100% (up to 1099). Input impedance:
1000 Meg ohm. Measuring cycle: I per
second. Adjustment: Autoulatienerolug,
full scale adjuatment against all internal
reference voltage. Overload: to 100V d.c.
Input: Folly floating (3 poles). Input
power: 110-230W a.c. 50/60 cycles.
Overallaim: 51in. X 213/141,,. X 3/16in
AVAILABLE BRAND NEW AND
FULLY GUAR 1NTEED AT APPROX.
HALF PRICE L4597+ Carr. 50p

01.040 MIILTDIETZR
20,000 1).PAT overloatl
protection.
11/3/30/00/300/060-3000 V
DC.
0/6/60/120/600/1200 V Ar.
0/60A A/12/300 MA. IX'.
11/60K /411iEC.
-20 +113,1k.
2440. P. k P. 15p.

MODEL 1002 Teamster
5,000 O.P.1".
0/3/15/150/300/12000.1....
0/6/30/300/600W a.c.
0/300µA/300 M.%
0/10K/1 mega
Decibels -10 to +10,111

76e

TM% MODEL TW-60K 46
ranges. mirror /wale, 50K/Vol.
D.C. 5K/Volt A.C. D.C.:
Volts -025, -25, I.25, 2.5, 5, 10,

50, 125,
'Volts: 1.5, 2, 5, 10, 25, 30, 125,

00250, 5, 1000W, D.C. Current:

25, 500. 1000V, A.C.

23. 30µA, 2-5,
a

5. 23. 50. 250,
005m.A. 5, 10 mp. Resistance:

10K, 100K, 1 MEC, 10 MEGO.
Decibels: -20 to +81.5db.
111140. P. & P. 17/p.

HT100
Features A.C. current ranges.
100,000 o.p.v. Mirror Scale,
Overload protection.
01)512-5/10/50/250/500/10001'
D.C.
0/2.5/10/30/230/1000V A.C.
0/10/230µA/2.5/25/2500A/
10 Amp D.C. 10Amp A.C.
0/20K/200K/2ME11/20ME1:.
-20 +62,1

R172111AN 23 RANGE NIILTD1191111
Model 0437 10,000
o.p.v. A first clans
versatile Instrument
manufactured In
U.S.S.R. to the
highest standards.
Ranges: 2.5 / 10 /50/
250 / 500 / 1000W tic.,
2.3/10 /50 /230/500 /
1000k0 -.c. D.c. current
1.00e*4 / 1 1 10 / ll-
100mA/1A. Resist-
ance :100 ohms / 3 / 30 / 300k 0 / 3M fl 
Complete with batteries. test leads, in-
structions and sturdy steel carrying case.
VII PRICE MeV. P. k P. 25p.

3I0 lobe. V amp. Sensiti-
vity 01V p.p/CM. Band-
width 1.5 cps-1-5MHz.
Input imp. 2megfI 23pF
X mop. sensitivity 0.0W
-MOOK Hz. Input Imp. 2
-111e211 20pP. Time base.
5 ranges lOciti-300KHx.
Synchronisation. Internal/

external. 1(1 ed scale 140 x 213 x
nun. Weight 1511b220/2400a.c. Supplied
brand new with handl:Kw*. 137-60.
Carr. 300.

lmA METERS
11W1-6 tiOntni square
13471. MW1.0 AO
&pare 241-97;. P. .0 P
extra.

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
coat. Ranges: R.

-191 mega
6 Ranges ± 1%.
L.1 pH - 1 1 1

HENRYS 6 Ran.
gee -2%. C. 10PF

1110inFd. 6
Range. --2%. TURNS RATIO 1:1/1000-
1:11100. 6 Range. 1%. Bridge voltage at
1.000 cps. Operated from 9 volts. 100µA.
Meter Indication. Attractive 2 tone metal
case. Sire 72 X5 X 2In. MP. P. & P. 26p. '

HONEYWELL DIGITAL
VOLTMETER VT.I00

Can be panel or
bench mounted.
Basic meter

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

Also see next two pages
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SEMPCONDUCTORSIVALVES
ALL DEVICES BRAND NEWAND FULLY GUARANTEED

Transistors - .,113 UP 24,4,,
293416 279 293459

2(1301 20p 293417 37p 38102
211302 209 293439 130p 28103
20303 20p 2N3440 97p 28104
203116 309 293564 17p 28301
20308 30p 2543565 15p 29302
20309 80p 2573566 22p
20371 15p 293568 259
30374 20p 293569 25p
20381 22p 293570 1269
293884 499 293572 97p
29404 20p 293605 27p
29696 15p 293606 27p
29897 159 293607 229
29698 259 2513638 189
29699 309 2936384 20p
29706 10p 293641 18p
297064 12p 2143643 18p
29708 129 293643 20p
29709 45p 293644 25p
29719 259 293645 25:
297184 309 293691 15
29726 259 293692 189

2N727 25p 293693 Ibp
29914 179 293694 189
29916 179 293702 10p
39918 309 2N3703 10p
29929 22p 293704 129
29930 20p 293703 10p
29937 629 293706 10p
2N1090 22p 293707 129
291091 229 293708 10p
291131 25p 293709 100
2N1132 25p 29:+710 10p
291302 17p 2513,11 10p
291303 17p 293(13 1879
291304 22p 293714 2009
291305 22p 293715 2rOp
291306 259 293716 2859
2511307 25p 293773 2409
291308 25p 293791
291309 259 29381
291507 179 29382
291613 20p 293823
291631 359 293854 279
291633 SOp 25738544 27p
291637 309 293855 279
291638 27p 2939554 SOp
391639 27p 293856 809
291701 161p 2938564 859
291711 24p 293858 259
29019 32p 29383/14 309
291893 379 293839 279
292147 72p 2938594 32p
292160 67p 293860 309
292193 409 293866 1609
25121934 92p 293877 409
292194 27p 2938774 40p
2921944 30p 293900 37p
292.217 259 2930004 409
292218 209 293901 97p
292.219 20p 293003 209
2142220 25p 293904 25p
292221 259 293905 30p
2572222 20p 293906 25p
2922224 25p 294038 12p
292297 30p 2144039 10p
2512368 15p 294060 129
292369 15p 294061 129
2923694 15p 294062 12p
2512410 42p 294244 47p
292483 279 294249 lbp
2142484 329 294249 159
292539 22p 294250 18p
292540 22p 294254 42p
2512613 35p 294235 42p
2512614 30p 2514284 17p
292646 479 294285 17p
292711 25p 294286 17p
292712 25p 294287 17p
292713 27p 294289
3513714 30p 294289
292904 209 294.910
29211044 259 294201
2512905 25p12942112
25129054 200 '294294

15p
lbp
17p

292906 209 294303 47p
2929064 25p 294964 lbp
292907 289 294965 18p
292923 15p 295027 529
292924 15p 295028 57p
292925 59 2N5029 47p
292926 2N5030 429
25129260 165172 129
2929261 295174 529
293011 1293173 52p
29301 5176 45p
29305 52324 SOp
214305 5245 45p

two" 293055 5246 42p
2N3133 .5249 87p
293134 2N5265 825p
293133 25p 2N5305 379
293136 25p 295306 40p
293390 25p 295307 37p
2143391 20p 295308 37p
2933914 30p 295309 62p
214339 2 17p 295310 42p
2243393 15p 2145354 279
293394 15p 2145355 279
293402 22p 2765356 329
2N3403 22p 2510365 479
2513404 82p 2N5366 32p
293405 45p 295387 67p
393414 229 295457 80p B0113

29303
28304
29501
29502
29503
3983
39128
39140
39141
39142
39143
39152
40050
40250
40251
40309
40310
40311
40312
40314
40315
40316
40317
40319
40320
40323
40324
40326
40329
40344
40347
40348
40360
40361
40362
40370
40406
40407
40408
40409
40410
40412
404674
404684
40528
40600
40603
AC107
4(2126
ACI27
AC128
ACI51
AC152
AC134
AC (76
ACI87
40188
RCY 17
401111
AC119
.90120
ACY2I
A0122
AC128
4(7130
AC 140
4(7141
AC144
40140
40149
40150
40161
40162
AF109
41114

E115
F116

AF117
45118
A F121
A F124
A 76125
A F126
AF127
45.139
476178
AF179
41,180
AF181
45188
A F23
A F27
A F2811
AFZII
ASY26
48127
48128
48129
48150
413151
48154
48167
48186
A8Z21
4(7110
B0107
BC108
80109

22p Ill 114

40p BC115
25p BC116
25p BC118
25p BC119
SOp Bum
50p ISC122
60p BC125
75p BC126
$2p BCI34
85p IM.M30
27p BC136
40p BCI37
70p BC138
779 BC140
729 BC141
55p 11C147
67p BC148
87p 110149
65p BC152
50p BC153
82p 110154
329 80157
459 B0158
35p BC159
47p nom
37p BC167
879 BC168B
47p BC168C
37p MOB
Up BC160C
47p BC170
829 BC171
479 BC172
87p 11C175
SOp 11C177
27p BC178
57p 110179
52p BC182
409 B01821.
409 80183
609 BC ISI3L
82p 11C184
6741 IICIss4L
409 MIRO
529 1112187
569 BC212L
62p 1112213L
509 B12214L
579 11C110
35p 11CY30
72p BlY3I
579 BCY32
50p BCY33
809 BCY34
200 BCY38

BCY39
BCY40
BCY41
BCY42
BCY43

(2154
BCY58

25p BCY59
270 BC160
24p BCY70
24p EICY71
20p 10C172
20p BCY78
10p B0179
179 BCZIO
17p BCZ11
14p BD112
15p 110116
25p BD121
47p BD123
47p ((D124

BD131
130132

DY10
DY20

BDY61
110162
876115

76(17
F152

111,154
22p 135150
19p BFI59
169 BF163
169 BF167
28p B1,170
42p 11F173
45p 115177
51/9 BF178

B F179
F180

181
182

5'184
p BF185

259 131'194
SOp 101195
24p B76196
27p 10F197
259 115198
329 115200
26p B F224
46p B54225
82p BF237
Sip BF238

1 31244
FW6I
FWR7
51188

It EW89

159 111100 22p 1667'2(9 309
19p 1151191 209 N KT__ .1 27p
15p 1111C12 22p 57K T224 22p
15p BFX13 22p NK T225 22p
30p 131'7C29 25p NI: T229 30p
20p BFX30 26p NK 1237 35p
20p BFX37 80p NK T23,4 25p
15p 1317144 37p 57/(1240 27p
259 BFX68 67p NK T241 27p
12p BFX84 259 NKT242 20p
12p 111.'X85 30p NK T243 629
1159 111X86 259 NK 1244 17p
159 OFX87 95p NKT245 20p
209 10EX88 209 NKT261 20p
35p 111,7189 62p NKT262 30p
269 11FX 934 70p NKT284 20p
10p BFYIl 42p NKT271 20p
10p BFY18 259 NKT262 209
12p BFY19 25p NK T274 209
17p BFY21 429 16KT275 20p
20p 10,224 45p NKT276 25p
20p 115'12.9 40p NK 1281 27p
159 111,130 40p 76141401 879
lip 115'141 50p N K 1402 90p
12p 1376143 62p MKT403 75p
35p 111,1,50 NKT404 55p
llp 1376151 KT405 759
129 B FY52 5114 T406 629
159 IIFY53 15p NKT451 62p
14 BFY56A 57p NKT462 62p

FY76 429 NK 1453 47p
1,177 57p NKT713 20p

15p 111,190 66p 76K1717 42p
15p 118)(19 17p 511(1734 27p
Up 119X20 16p NKT736 35p
20p 138/121 209 NKT773 25p
20p 108X26 450 NKT781 80p
209 118X27 47p 01316 50p
12p B8X28 82p OCI9 37p
10p 118X60 820 0(290 85p

Op 1113)(61 620 0022 50
8X76 16p 01:23

X77 20p 0024
X78 959 0025

8124 15p 0028
p 119125 15p 0(728

129 ((8126 179 0029
lEp (06127 15p 0035
Up 118128 17p 0036
279 ((8129 17p 0041
SOp 118133 25p 0042
40o 118136 25p 0C44
60p 104137 25p 0045
809 1381(38 209 0046
85p 118139 22p 0070
45p 118143 50p 0071
609 118151 329 0072
50p 118152 82p 00713
15p (46152 37p 0074
15p 118134 40p 0075 259
15p ((6Y56 90p 0076 25p
32p 89179 450 0077 40p
22p 104190 57p 0078 20p
22p 881934 12p 0(701 20p
97p 1'424 15p 00110 2
159 C450 15p 0082

11E1102 85p 00820
p 1: ET113 25p 0083

30p 1: ET114 20p 0084
80p 11E1118 20p 013139
27p GE7120 Eby 00140
400 11E1873 l2p 00170
50p 0ET880 4.5p 00171

112p 0E1887 15p 0(7200
65p 11E1889 22p 0001
80p 0E1890 Up 00202 80p
759 0E1896 22p 0C203 909
759 0E1897 229 0C204 40p
809 GET1198 22p 0C205 75p

125p MATIOO 26y 00206 959
105p MATIOI 25p 012207 75p
125p MAT120 259 OCP71 42p
100p /dAT121 259 ORP12 50p

25p MJ400 107p ORM 40p
479 MJ420 80p ORP61 42p
289 5IJ421 80p P346 22p
20p MJ430 1029 8T140 15p
15p MJ440 95p 8T141 209
359 MJ480 97p 1(834 62P
359 MJ481 125p 11843 Op
259 512490 100p 11844 12p
33p 211J491 1379 11945 12p
300 MJE340 50p 11846 12p
300 MJE370 80p 11847 12p
25p MJE371 80p T1848 l2p
30p MJ E320 75p T1849 120
35p 5IJE521 T1950 12p
35p MPF102 TI851 10p
309 ?A PI103 11852 11p
209 MPF104 87p 11853 Up
20p M PF105 87p X BI P2 12p
15p MP83638 32p XCI41 369
159 NK 1124 42p ZTX107 15p
159 NKT125 27p ZTX108 12p
150 NKT126 27p ZTX109
15p NKT128 27p ZTX300
859 NKT135 27p ZTX301
14p NKT137 8Ep ZTX 302
199 NKT210 30p ZTX303
22p NKT2I 1 30p ZTX304
22p NKT212 809 ZTX5
32p NKT213 30p ZTX50
47p LIK1214 20p ZTX502
239 9K1215 22p ZT X603
239 24K 1216 85p ZT X504
209 KK1217 40p ST5351

50p
60p
22p

25p
25p

Op

20p
20p
269

In ed 1211101 259
Circuits FJH111 70p

FJ H121 259
CA3000 180p FJ H131 25p
CA3005 117p FJ H141 25p
CA3007 2629 FJH 151 250
CA3011 759 FJ11161 705
CA3012 889 76214171 25p
CA3013 1089 FJ11181 259
CA3014 124p FJEI221 25p
CA3018 Hp 1.111231 25p
CA3018 4 FJH24I 25p

110p FJH251 259
4243019 84p FJJ 101 509
043020 1269 FJJ111 500
CA30204 F.1.J121 60p

180p FJJ131 60p
CA3021 1669 7622141 1259
CA3022 130p FJJ181 75p
CA3023 1269 F.13191 659
043026 1009 FJJ211 126p
CA3028A 749 FJJ251 1259
CA3028 B FJ L101 1259

1059 FJ1101 25p
CA3029 87p IC10 250p
CA30294 IC12 2609

165p L900 40p
CA9030 1379 1.914 Op
CA3035 122p 1.923 40p
CA3036 72p MC724P 609
CA3039 82p 51078076 2479
CA3041 1099 MC788P 1469
CA9042 1099 111127905' 1249
CA9049 I37p MC792P 08p
CA3044 1209 MC799P 66p
CA3045 1229 00C13031.
CA3046 819 1009
CA3047 187p MC1304P
CA3048 204p

22CA9049 160p MC1303P8
CA9060 111511

850:

CA3051 184p MC838P
CA9052 165p
CA3053A3054

1049699 MC1435P3C
54409:

CA3055 2409 MC15521:

1X11301 Sbp
MC1709C4G61p

949

CA3059 1650
C43064 1200

FCH III 106p MFC4000P
1C11121 105p
FCH131 60p PA222
F0H141 1059 PA230
FCH151 105p P4234
FCH181 60p P4237
FC11171 1015p PA246
FCH181 106p P.4424
FCH 191 106p PA264
F(11201 130p PA265
FCH211 150p 8747400
764211221 1209 897401
FCH231 150p 897402
160.1101 160p 8517403
760.1111 150p 897404
760.5121 275p 8517405
76C.1131 2759 897406
PCJ141 5259 8517408
FCJ201 1000 897409
FC2211 2750 8147410
FCK101 480p 997411

8517413
8:47420

FCL101 230p
F0Y101 1029

BRIDGE
RECTIFIERS
PLASTIC
ENCAPSULAT
600 P1 V IA
50 PIV 2A

100 PIV 2A
200 PIV 24
400 PIV 2A

SILICON RECT
MINIATURE WIRE ENDED PLASTIC

IN PL CL
SERIES SERIES SERIES
1 1 5 AMP 3

4001 50PIV p 89
4002 100P11 9p
4003 200PIV 10p 229
4004 400PI V p 10p 25p
4005 600PIV 12p 28p
4006 800191 120 159 270
4007 1000PI V 15p 16p 30p

50+ less 15% 100+ less 20%

1409
29

2190p
1609
285p
190p
200p

209
209
209
20P
20p
20p
809
20p
20p
20p
239
30p
20p

$3242)) 20p
8E7440 20p
897441 AN

897442
897446 100p
897447 1350
997448 1259
2197450 20p
897451 20p
8517453 20p
8517454 20p
0567460 20p
8567472 30p
897473 40p
8517474 40p
8517475 45p
8577476 45p
8517483 87p
897486 59:
897490 87
897492 ripe'
8517493 87p
897495 87p
897496 87p
8974107 52p
8974153

140p
8974154

220p
8974160

180p
8974101

280p
8974164

220p
81474165

225p
8974192

1759
8974193

1759
144241

182p
TAA242

925p
TA A243 150p
TAA263 755
TAA299 97p
TAA300 1750

44310 1255
TAA320 72P
TAA350 175p
TA A435 147p
TAA521 132p
TAA522 360p
TAA530 495p
TAA811 945p
148101 97p
140100 150p
TAD110 150p
81.4030 150p
8L702C 197p
U.47024 2.130p
U4702C 77
U4703'
U4709
U471119,
U4716 187p
114723C 1621
U4730C
UA741C

50 PIV 4A 6
100 PIV 4A 7
200 P11 4A
00 PIV 6.4
50 PIV 64

100 Ply 64
200 PIV 64 759
400 PIV 64 100p

SILICON RECTIFIERS
STUD MO NG

64 17.54 354
100P11 -- 45 500 11.22
200PIV 25p 559 11.42
400PI V 80p p 629 21-77
600PIV 32p 609 729 22.12
800PIV 359 75p 87p 12.47
1000PIV 40p 83p 51.05 1277

50+ less 15% 100+ less 211%

400MW
3.3-33 V
10p each
25+ le

NEB DIODES
1.5 WATT I 10 WATT
2.4-100 3-9-1001
25p each 409 each

5% 100+ less 20%

R DISCOUNTS:- 12 + 10%;
15%; 100 + 20% any one type. Post -

90p ape on . Conductors 7p extra.
259 6 A E FOR FULL LISTS

042
01(2
024
1L4
IRS
185
114
1114
1115
2021
344
384
314
584
5114
514
513
5241:
6/30L2
6107
6A07
64145
84E0
641,5
64M6
64145
6A86
6116
1141:6
6.416
61346
611E6
61016
6BJ6
611Q74
6807
613118
6BW6
6BW7
611Z6
604
81206
6CL6
6CW4
65'1
6160
0F13
61,14
6F15
6F18
6F23
6116
634
6J3
6,1501
((JO
6J7
614811
6L6GT
61.020
647
6847
6807
68J7
68/(7
68L7
68747
6847
6114
6V611
MGT
6X4
6X50
6 X501
1002
101,1
10P13
10P14
12416
124T7
124117
124X7
12.416
12046
12BE6
12E1117
194143

33p
1259
50p
05p
629
359
45p
70p
65p
50p
859
17p
50p
25p
30p
20p
45p
40p
45p
50p
40p
40p
40p
409
40p
36p
35p
409
6bp
26p
329
35p
80p
40p
50p
75p

11.10
60p

30p
80p
30p
30p
40p
409
40y
459
35p

2001 50p
205'2 65p
201.1 11.10
20P1 SOP
20P3 609
20764 11.10
20765 11.20
251.6 50p

VALVES
889 2524 309 521.93 35p
45p 2523 429
30p 2326 65p
20p 30015 80p
401 30017 90p
30p 30018 SOp
259 301'3 3159
30p 30FL1 75p
60p 305'1.12 120p
$5p 3051.14 05p
50p 301.15 85p
869 30L17 809
48p 30P12 SOp
759 30 P19 85p
35p 30 PLI 75p
459 30 P1.13 93p
409 30PL14 90p
40p 331.6 50p
80p 35W4 359
409 3324 85p
409 3523 SOp
85p 30133 50p
60p 5003 50p
200 ISO 55p
309 83.42 50p
38p 807 50p
409 16.25 50p
35p 5763 709
25p 6146 180
50p 65p
Stip 0191 35p
309 04F'91 309
76p DA 5'96 45p
50p 07691 Up
409 DF9(( 459
Op 0991 40p
70p 01492 55p
SOp 01496 50p
800 01.92 35p
409 0194 48p

01.96 45p
DM70 40p
0186 329
(3107 339
DRICC 1009
El8OF 100p
E 411C80 35p
(41,42 35p
2091 20p
EWA I 55p
ES(81 309

40p
409
32p
60p
809
60p
65p
300
40p

409
50p
809
80p
40p
35D
759
40p
409

U301 90D
11801 21.80
UABC80 40p
l7A FP' 659
UBC41 50p
(786781 409
U HP80 409
(1111,89 359
1712014 49p
170083 40p
CC F80 059
1'01121 609
CCF142 709
1701181 400
11121.82 35p
1701.83 609
11F41 80p
UF80 36p
UF/I5 409
UF89 40p
171,41 85p
1.71.84 409
U141 489
IJY85 409
VRI05/30 38p
VR150/30 359
Add 129 in 2

EL91 359 for Poaddd

E131,80
EB F83
140 F89
E BL21
EC86
EC88
E(.3.240
ECC84
ECC85
ECC88 40p
EC F80 85p
2C F82 35p
ECM, 65p
EC H21 57p
EC H35 1000
1401142 75p
EC1481 80p
ECH83 45p
E01.80 459
EC1.82 35p
(C1.93 70p
F.121.86 40p
5276374 120p
125'39 501,
E P40 60,
EF41 869
E F42 70p
141180 25p
E F83 05p
EINO 30p
115'89 289
1:1,91 30p
125'92 35p
525'183 35p
EF184 35p
E1490 40p
21.34 509
171.33 SI 25
E L41 60p
EL42 659
EL81 55p
141.84 250
EL85 451,

5.1180 95p
E3011 60p
EM84 35p
EM85 21.00
EMU 709
51131 409
E186 4011
E187 42p
EZ40 55p
EZ41 50p
1(280 27p
EZ81 29p
1:232 48p
G Z34 609
14166 12 05
KT98 22 00
M1114 75p
PA BC80 40p
PC811 60p
P004 60p
PC97 45p
PC900 43p
PCC04 409
PCC85 40p
PCC/18 65p
PCC99 60p
PCC189 669
PCF80 30p
PCF82 849
PCF84 60p
PCFS6 60p
PC F800 80p
PC F801 600
PCF802 500
PC F805 809
PCF806 709
PCF808 75P
PC1.82 869
PCL83 059
PCI.84 45P
PCL95 40p
PCL86 45p
PFL200 85o
PL36 65p
P1.81 5011
P1.82 45p
PL83 459
PL84 40p
PL500 75p
PL504 800
P132 660
PY33 689
P180 40p
PY81 809
P1'64 35p
PY83 38P
P188 40p
P1800
P1801
025
U26
U50
U52
11191
(3281
17282

DIODES
19344
151914
157916
44119
44129
44213
A AZI5
BA100
114102
134110
84111
BA112
BA115
BA141
B4142
BA 144
B4145

RECTIFIERS
1154 12p OJ7M

X13 129 OAS
AXI6 7p 046
4131 7p 0410

10p BAY38 159 049
10p 131100 15p 0447
109 BY103 22p 0A70
15p 111123 37p 0473
30p 81124 159 0A79
23p 111126 12p 0481
27p BY127 15p 0A85
70p 81164 Up 0400

7p BY2I0 Up 0491
229 BYZI1 Ulp 0A95
82p BYZ12 809 04200
12p 111213 25p 04202
20p 61516 40p 04210

See previous pige G.W. SMITH & Co. (RADIO) LTD. See opposite page -)0
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HIRIONPMENT
SAVE LIP TO
33i'3% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE 07ERS!

RECORD DECKS
B.S.R.
Mini Mono: 14-97
C1291.- 16.70
MP60 110.75
610 514 65
310 511.85
910 59-65
810 134.47
MP60 Te1,1 117.65
MP60 TPD2 515-85
610 T.P.11.1. 120-97
510 T.P.D.1. 51E75
210 Package` 19 85
H.T.70 515.55
H.T. 70 Package

SEE 50
THORENS
TO 125 159 65
TD125A 11 £94 25
TX25 Di 70
TO150A 11 £3450
TD150A IS II £4025
TX11 £3 77
GARRARD
2025 Tit* £8.50 ('Ll4"
3500. £9.75 1:99
SP25 III /10.50 PIONEER
SL6511 213.45 PL I2AC

(Mono 'Stereo Cartridge
All other models less Cartridge
Carriage 301, extra any model.

AP76
SL7213
SL7511
SL951I
401
ZERO 100.k
ZERO 1500
GOLDRINO
GL69/2
GL69P
GL72
(11.72P
111,75
(11.751'
LID72
LID73
((LOS
11L831'
LIDOS

118.90
£2395
126-50
43E-95
129.95
£45.95
£42.75

118.97
1E5-95
5E3E5
£3025
129-97
138.50
£3 75
£3.95

£49.50
157.40

14.95
126.60
1E1.97

136 50

RECORD DECK
PACKAGES
Decks supplied ready
wired In plinth and
cover with cartridge.
Garrard 2025 T/C
ith Sonotorre

9TAII.CD 513/95
Garrard SP25 111 with 9TACHI) 515.95
Garrard SP25 III with Goldring 11800 £18.95
Garrard AP76 with Goldring (1000 £2995
Garrard 9P23 III/Shure M73-6 .. 119.95
Garrard AP76/Shure M75-6 130-95
ISSR MP60 Audio Technics £2100
Goldring GL72 with Goldring 6800.. 63790
Goldring (1L75 with Goldring (1800.. 142 50
Goldring GL75 with Goldring 0800E 14665

Carriage 50p extra any model.

SINCLAIR EQUIPMENT
r -e n ahr111,-.

008
Project 60.Package offers. 2 X Z30 amplifier,
stereo 60 pre -amp. PZ5 power supply,
110/75. ('arr 371p. Or with PZ6 power
supply, 118-85. Carr. 371p. 2 X Z50 ampli
fier, stereo 60 pre -snip, PZ8 power supply,
120.26 Carr. 371p. Transformer for PZ8,
12/97 extra. Add to any of the above
5417 for active filter unit and £13.90 for
pair of Q16 speakers. Project 60 PM Tuner
120E5. Carr. :171p. New Project Siz, 520-97.
Corr. 37p.
All Sinclair products in stock. 1(210/1C12
2E60. 2,000 amplifier, £2375. Carr. 371p.
3000 Amplifier 531/50. Carr. 371p. Neoteric
amplifier £4395. Carr. 3710.

TAPE CASSETTES
Top quality in plastic library boxes.

COO 60 111111 371p, 3 for 11.05
C60 90 min 60p, 3 for £1.65
0120 120 min 67ip, 3 for /1430
Cassette Head Cleaner 56p. Post Extra

LATEST CATALOGUE

SEN

NOW -
STILL
ONLY

37p
P. & P.
I06

Our new 6th edition gives full details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT: FREE
DISCOUNT COUPONS VALUE 5011.
272 pages, fully illustrated and detailing
thousands of items at bargain prices.

TELETON SAQ-206B STEREO AMPLIFIER

Latest exciting release. Beautifully styled
with walnut case. 6 + 6 watts r.m.s.
Switched inputs for Mag. Xtal, aux, tape.
Incorporates volume, base, treble, sliding
balance, scratch filter and loudness controls.
Rec. List 132.50. Our price 519-95. Carr. 37p.

TELETON SPECIAL OFFER!

MOOT AM/FM STEREO TUNER AMPLI-
FIER WITH MATCHING PAIR OF
SPEAKER SYSTEMS. Output 4 watts per
channel. Excellent reception, A PC, built-in
MEX. Uer/XTAL Input.' Total List 15046.
017R PRICE 122-75. Carr. 621p.
Also available with Garrard 2025T/C
Record Changer. Plinth, cover and stereo
cartridge. Ready wired 13640. Carr. 11.
LAFAYETTE LA. 324 STEREO

AMPLIFIER
12-3 + 12.5
watt R.M.S.
Mag/Cerattner
/Tape Inputs.
Excellent per
formance.

Cginpares with amplifiers up to 140. 01*R
P VICE £24. Carr. 37111.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE

-Pi X11
ONLY 6 x 4 x 21in.
3 I.P. stages.
Double tuned die-
criminator. Ample
output to feed most
amplifiers. Operates

ou 9V battery. Cu, erage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. 56.371. P. & P. 121p.
Stereo multiplex adaptors 1.4.971.

Ini1011011:111111

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

10 meg. input 10 ranges:
.01 / .003 14 / .3 / 1 /
3 / 10 / 30 / 100 1300V.

4e4.-1214c/s.
Decibels -40 to -1-50d13.
Supplied brand new
complete with leads and
instructions. Operation
2301' ac. 117/50. Carr. 25p.

TMK MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battery operated, II
meg input. 26 ranges.
Large 43in mirror scale.
Size 5 :in X 4:In x
S/In. D.c. volts 0-3-
1,200V. A.c. volts 3-
3e1' R.M.S. 8.0-800V

P. . current 0.12-
anee up to 2,1.,hit.

-20 to +51dB. Complete
s/instructions. 117.50. P. & P. 20p.

colpa

I2MA.
Deci

230 VOLT A.C. 50
CYCLES RELAYS
Brand New. 3 sets of
changeover contacts at
5 amp rating. 50p each.
P. k P. 101. 000 lots
1401. Quantities avail-

- - -

HOMER INTERCOMS
Ideal for 110111e,Allp office, stores, fac-
tories, etc. Supplied
complete with bat-
teries, cable and
free instructions.

2 Station 18.97, P. & P. 15p.
3 Station 1545, P. & P. 13p.
4 Station WM, P. & P. 17p.

EMI LOUDSPEAKERS
Model 350. 13- x 8' with
single tweeter/crossover.
20-20,000Hz. 15 watt
RMS. Available 8 or 15
ohm. 17.50 each. P. &
P. 37p.
Model 450. 13" x 8' with
twin tweeters/crossover.
55-13,000Hz. 8 watt
RMS. Available 8 or 15
ohms. 11350 each. P. &
P. 25p.

TN 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads,
adjustable headband.
Magnetic, impedance
2,600 ohms.
51-97. P. & P. 15p.

307 MIXER PREAMPLIFIER
5 microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. 91' x 3' X 3'.
Inputs Mice: 3 X 31nV 50K: 2 X 3nsV
600 ohms. Phono meg. 4nsV 50K. Phono
ceramic 100niV 1 meg. Output 320mV
100K. 18.97. P. & P. 20p.

HOISDEN DH -025 STEREO
HEADPHONES

Wonderful value
and excellent per-
formance conibined.
Adjustable head-
band. 8 ohms im-
pedance. 20-12,000
cps. Complete with
lead and stereo jack
plug. ONLY 1E371.
P. & P. 121p.

10214UNITO
LISSTATION

For balancing and
gain selection of
loudspeakers with
additional facility
forstereoheadphone
switching. 2 gain

controls, speaker on -off slide switch,
stereo headphone sockets. 6' x 4' kr 21".
52.26. P. & P. 13p.

8H628 STEREO HEAD-
SET
Outstanding value. Soft
earpads. Adjustable head
band. 8-16 ohms. 20-
20,000Hz. Complete with
cable and stereo tack
plug. 11.87. P. & P. 13p.

MCA. 2E0 AUTOMATIC
VOLTAGE STABILISER
Input 88-125V a.c. or
176-230V ac. Output
120V a.c. or 240V ac.
200VA rating. £1197.
Carr. 50p.

:a T..
° mb

04312 ISULTIMETER
Extremely sturdy instrument for general
electrical use. 667 o.p.v.
0/ 3/1 .15/7.3/30/60/150/300/
600/900 VDC and 75mV......
00/1. 5/7-5/30/60/150/ 300
600/900 VAC.
0/300uA/1.5/6/-15 / 60 / 159 /
600MA/1.5/6 AMP.
0/1.3 /6/13 /60 /150/600M -A I
1.5/6 AMP. AC. .4
0/200 /3K/30K fr./
Accuracy DC 1°,,, AC 1.5"1/
Knife edge pointer, niirror_
scale. Complete with sturdy.'
metal carrying ease, leads
and instructions. E9.50
plus P. & P. 25p.

PRS-2 PHOTO ELECTRIC RELAY
SYSTEM

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

switch for intermittent alarm operation.
Enciter unit has removable infra red filter
and AU. outlet socket to operate bells,
counters, etc. 240V A.C. Complete with
cables and instructions. 1947. P. & P. 23p.

OR -IA SOLID STATE
COMMUNICATION RECEIVER
4 Bands covering 33KHz30M11.1 PET, S
Meter. Variable LIFO for BBB. Built-in
Speaker. Bandspread. Sensitivity Control.
220/240V a.e. or 12V d.c. 121in X 41in x
7in. Brand new with instructions. 125.
Carr. 371p.

LAFAYETTE
HA -600
RECEIVER

General coverage 150-400KHz, 350KHz-
30MHz. FET front end, 2 mech. filters.
product detector, variable B.P.O., noise
limiter, 8 Meter. Bandepread. RF Gain.
15in 911n , 81in. 1816. 220/340V a.c.
or 12V ri.e. Brand new with instruetions
146. Carr. 50p.

TO -2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.

Y amp. Bandwidth
2 CPS -1 MHZ. Input

Ifik -'mega 25 P.P.
Mated scale. 2in

tube. 115 x 180 x
230mm. Weight gib.

220/240V a.c. Supplied
brand new with hand-
book.12250.Carr. 50p.

TE-16A Tronsistodoed
Signal (ionerslor. 5 ranges
400 k11.-30 mEz. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 rial o modulation.
51 z 5 7 313. Complete
with instructions and
leads. 17/970. P. & P.
20n.

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole fixing. Sin. dia. shafts. Bulk quantities available.
25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5.000 ohms, 723P. P. & P. 741,
60 WATT. 10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, 11.05. P. & P. 71p.
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohms. 51.370. P. & P. 71P

YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excollnt quality . Low price . Immediate delivery

UI

5-260 General Purpose C., 5-260B Panel Mounting
Bench Mounties IA 18.05

IA 7.00 2.5A 18-05
2.5A Please add postage
5A
8A 115-90

_
ALL MODELS

10A 522/50 INPUT 230 VOLTS, 50160 CYCLES.
12A 142.60 OUTPUT VARIABLE 0-240 VOLTS
20A 149/00 Special discounts for sprooEW

G.W.SMITH8cCO.G1)TEO)LTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-6363715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN 9-6 MONDAY TO SATURDAY

All Mad Orders so -
11-12, Paddington Green.

London W.2
Tel. 01-2626562
(Trade suppleed/
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72 International

BLOOMSBURY CENTRE HOTEL, CORAM STREET, RUSSELL SQUARE, LONDON. W C 1

14th -16th MARCH 1972  1000-1800hrs. DAILY (FINAL DAY 1000-1600hrs.)

Sponsored by

The Association of Public Address
Engineers

6 Conduit Street
London WI R 9TG
Telephone 01-493 5256

Tickets available to members (free of
charge) from above address.

Non-members admitted by purchase of
catalogue, price isp, at door.

PUBLIC ADDRESS
AND

ALLIED EQUIPMENT

BLACK LIGHT PRACTICAL PSYCHODELIC LIGHTING

n111')(
/ --,--)

444W
,

ELECTRONICS

"SCORPIO"

ELECTRONIC IGNITION

SYSTEM

UNIT Mk. 3

.

This Capacitor -Discharge Electronic
This unit represents a natural progression
from our phenomenally successful Mk. I

411111

e Ignition system was described in the
November and December issues of

and 2 Units. As before the drive voltage is
derived directly from the amplifier output

14

'

Practical Electronics. It is suitable for
incorporating in any I2V ignition system
in cars, boats, go-karts, etc., of either
pos. or neg. earth and up to six cylinders.
The original coil, plugs, points and

or across the speakers. The unit converts
the audio frequency signals into a three-
coloured light display; the colour depend -
ing on the frequency of the signal and the

THE OUT OF SIGHT LIGHT

. .

contact -breaker capacitor fitted in the
vehicle are used. No extra or special
components are required.
Helps to promote easier starting (even
nder improved

acceleration, better high-speed per-
formance, quicker engine warm-up and
improved fuel economy. Eliminates
excessive contact -breaker point burning
Pnd the need to adjust point and spark-

lug gaps with precision.
Construction of the unit can easily be
completed in an evening and installation
should take no longer than half an hour.

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 trig[ circuitry.
There is a master -level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.I. suppression is

This kit consists of a high-pressure mercury discharge lamp A complete complement of components now incorporated as standard as well as
enclosed in a deep blue -violet outer bulb. This absorbs all is supplied with each kit together with provision for D.J. "Pulse -Flash" controls.
visible light given by the discharge but transmits the long -wave
ultra -violet rays.
The unit performs in a similar fashion to the fluorescent tube

r. et -d ;Zee% r.o II ei-:f in= professionalrcui

custom -wound transformer and fully.
machined die-cast case. All corn-

The choice of two inputs enables
operation from both high and low
power amplifiers. Max. power I SkW per

type units in use in some discotheques but instead uses a 3 -pin ponents are available separately. Case channel at 240V a.c.
B.C. lamp fitted into a high intensity spot -fitting. with fully size 7Zin - 4.i.in .- 2in approx. Complete assembly built and tested.
adjustable swivel bearing. The reflector is also fully adjustable
and the unit may be mounted in any position and focused as

Completer. fundableassembly andu
purchase of

.r:.7.a via, j

Price: 10.50 n50; P. & P. S.A.E.
Size 9in . 7in . 3in.
Price E2S carr. paid. S.A.E. with all

desired.
plus

with all enquiries. inquiries.
White shirts and dresses glow "Whiter than white". Paint

DABAR ELECTRONIC PRODUCTSscenes on walls, etc., with our special fluorescent paint, focus the
black -light from across the room and switch -on. The pictures
glow brilliantly as if by magic! 98a LICHFIELD STREET, WALSALL, STAFFS WS1 1UZ
Full kit includes lamp, reflector, control -gear, generous samples
of five different colours of fluorescent paint and full instructions. WALSALL 34365
Price in carr. paid. S.A.E. with all inqui -its. MAIL ORDER ONLY
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G d SP25 Mk. III
G d 2025TC with

Sonotone 9TAHC
G d Zero 100 -Auto

(New Product)
G d Zero 100 -Single

Play (New Product)
Garrard SL65B
G d AP76
G d 1

BSR MP6040
Pioneer PLI 2AC
Thorens TDI 25
Thorens 150ABII
Goldring GL/7212
Goldring GL/72/P2
Goldring GL75
Goldring GL75 P

60%
UP TO

I I I

ALL BRAND NEW
in manufacturers sealed cartons.

GUARANTEED 12 MONTHS.

AKAI LEAK SINCLAIR. TELETON ARMSTRONG. ROTEL

THORENS. PHILIPS' GOLDRING ROGERS  PIONEER

SPECIAL
OFFER 21
G d SP25 Mk. III
Goldring 0900H
Teak plinth and tinted cover.
Ready wired for immediate use.
Please add [1.25 for post and
packing.

TURNTABLES
Please add 50p for P. & P.
GARRARD 10257 with cartridge

[547
[1075

[9.20

L41.25

138.25
E13.95
120.2.5
L27.95
110110
136.00
162.50
1.42.50
£21.75
127.20
CI7.95
/3545

AMPLIFIERS
Please add 50p for P. & P.
Alpha Highgate FA400
Armstrong 521 (cased)
Amstrad 8000 Mk. II
Amstrad IC2000
Leak 30 Delta Range

(New Prod.)
Leak 70 Delta Range

(New Prod.)
Metrosound ST2OE
Philips 8580
Pioneer SA600
Pioneer SA700
Pioneer SA900
Rogers R/brook Chassis
Rogers R/brook Cased
Rogers R/bourne Chassis
Rogers R/bourne Cased
Sansui AU101
Tripletone 800 Amp Series
Europhon 10+10
Goldring Lenco 15 watts

[33.00
[44.50
E16.95
[29.95

[51-00

[61 00
[2600
L1 P13 /A

00

[65.00
[92.00
[3550
C39 50
[4400
[48.50
£31.00

3 12840
116.95
/32.95

All prices correct
at time of going

to press

Rotel RA 301
Rotel RA 601
Sinclair 2000 Mk. II
Sinclair 3000
Sinclair PRO 60/24-Z30 PZ5
Sinclair PRO 60/2+230 PZ6
Sinclair PRO 60/2+Z50

PZ8/Trans
Sinclair AFU
Sinclair 605 (New Product)
Goodmans Max. Amp.
Teleton SAQ20613

(New Prod.)
Wharfedale
Sinclair 1C12 integrated

circuit amplifier
Eagle TSA149 7w RMS
Eagle TSA151 15w RMS

1.31.75
149.80
12110
12845
/15.75
11745

122.95
£4.70

120.50
1.37-95

/17.115
£42.23

11415
1.24.95
134.50

CARTRIDGES
Please add 10p for P. & P.
Goldring 0850
Goldring G800
Goldring G800E
Goldring GBOOSE
Sonotone 9TAHC Diamond
Shure M3DM
Shure M445/7/C
Shure MS5E
Shure M75E
Shure VI5 Type 2
Shure M44E
Shure M3 I E
Shure M32E
Audio Technica AT35

Audio Technica AT66
"GCS 36

[3.65
[6.25

[1040
[15.50
[1.45
[4.50
[7.00
[8.75

[11.45
[27.75
[7.15
1840
1840
1675
[4.95

95p

PLINTHS & COVERS

*£3.2o
Plus 35p post and packing
Finished in real teak veneer with
tinted dust cover. Ready to use
(fully assembled). Suitable for
G d SP25; 2025TC; 3000;
AT60 ; 2000; 2500; 3500; 5100;
1025; SL65B; Also for BSR
McDonald MP60 and others.

For AP76; AP75; SL72B; SL75;
SL95B.; 14.20 plus 55p P. & P.
Also finished in walnut to match
Japanese equipment -at no extra
charge.

Dept. (PET) 174 Pentonville Road, London, N1. Telephone 01-2 8
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

Ilford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 9.30 a.m. to

6 p.m. LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS. Order with confidence. Send Postal Order, Cheque.

. Money Order, Bank Draft. Giro or Cash by Registered
Mail. CALLERS: Please note that cheques can only be accepted together
witn cheque cards (not Barclay Card)

2 minutes from KING S CROSS. EUSTON & ST PANCRAS
on main road leading to the East and West Country

TRANSFORMERS
MAINS ISOLATING SERIES

PRIMARY 200.250V. SEC. 240V. C.T. !20V. a
EARTH SHIELDED

ALSO AVAILABLE WITH 115/120V. SEC. WIN
Ref. VA Weight Size cm.
No. (Watts) lb oz
07 20 1 I1 7 x 6 .. 6.5
61 100 5 1 10.2 x 8-9 x 8.3
62 250 12 9-5 x 12.7 x 114
63 500 27 17.1 x 11-4 x 15.9
92 1000 40 17.8 x 17.1 x 21.6

128 2000 63 24.1 x 21.6 x 15.2
129 3000 84 214 x21.6 x 20.3
190 6000 178 31.1 x 35.6 x 17.1

2
5.05 67
9.74

17.94
29.66
46.38
76.11

AUTO SERIES (NOT ISOLATED)
Ref. VA Weight Size cm. Auto Tops P & P
No. (Watts) lb oz 1 Is

113 20 11 7.3 x 4.3 x 4.4 0-115-210-240 0.74 20
64 75 1 14 7-0 x 6.4 x 60 0-115-210-240 144 30

4 150 3 0 8.9 x 64 x 7.6 0-115-200-220-240 I.74 36
66 300 6 0 07 x 107 x 9.5 ,, ,, 3.38 52
67 500 12 8 +0 x 10-2 x 11.4 . II 5.03 67
64 1000 16 0 .1.4 x 14.0 x 14.0 IP II 9.12 82
93 1500 28 9 3.5 x 14.9 x 16.5 99 II 13.22
95 2000 40 0 7.8 x 16.5 x 21.6 .. 9. 17.26
73 3000 45 8 7.4 x 18-1 x 21.3 9. 19 2147
TOTALLY ENCLOSED II5V AUTO TRANSFORMER

115V 500 Watt tota ly enclosed auto transformer, complete with
mains lead and two I 5V outlet sockets, L6135. P & P 67np.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-500 VOLTS 12 AND/OR 24 VOLT NGE
Ref. AMPS. Weight Size crn. Secondary Winding & P
No. I2V 24V lb oz

1 1 1 0.5 0-25 12
213 1-0 0.5 I 0

71 2 I I 0
18 4 2 2 4
70 6 3 3 12
72 10 5 6 3
17 16 8 7 8

115 20 10 II 13
187 30 15 16 12
226 60 30 34 0

7.6 x 5.7 x 44 0-12V at 0.25A 2
8.3x 5-1 x 5.1 0-12V at 0.5A x 2 0.88 2
7.0 x 6.4 x 57 0-12V at IA x2 22
8.3 x 7.0 x 7.0 0-12V at 2A x 2 6

10.2 x 74 x 84 0-12V at 3A x 2 1.95 2
7.9 x 104 x10.2 0-12V at SA x 2 52

12.1 x 9-5 x 10-2 0-12V at 8A x2 52
12.1 x11.4 x10-2 0-I2V at 10A x 2 5.03 67
13.3 x 12-I x12.1 0-12V at ISA x2 9.26 82
17.0 x 14.5 x 12.5 0-12V at 30A x 2 17.05

30 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Taps & P
No. lb oz
112 0.5 1 4 8.3 x 3.7 x +9 0-12-15-20-24-30V 0.88 2
79 1.0 2 0 7.0x 6.4x 60 -6

3 2.0 3 2 8.9 x 7.0 x 7.6 PI 36
20 30 4 6 10.2x 8.9x 8.6 2 42
21 40 6 0 102 010.0 x 8.6 1.56 52
51 5.0 6 8 2-1 x10.0 x 84 . " 3.18 52

117 6.0 7 8 2-1 x 10.0 x 10.2 PI PO 379 52
89 100 12 2 14.0 x 10.2 x 11.4 6.21 67

50 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Tops
No. lb oz
02 0.5 I II 7.0 x 7.0 x 5.7 0-19-25-33-40-50V
03 1.0 2 10 8.3 x 7.3 x 7.0
04 2.0 5 0 02 x 8-9 x 8.6
OS 3.0 6 0 0-2 x 10.2 x 8.3 3.18 52
06 40 9 4 21 x 11.4 *10-2 9. 4.20 52
07 6.0 12 4 2.1 x 11.1 ,. 13.3 6-21 67
18 8.0 18 9 3.3 x 13.3 x 12.1 8.10 97
19 10.0 19 12 6.5>: 11.4 - 15.9 P 10 -IS 97

Ref. Amps. Weight Size cm. 60 VOLT RANGE I & P
No. lb oz 1 p

24 0.5 2 4 8.3 x 9.5 x 6.7 0-24-30-40-48-60V 1.18 36
26 1.0 3 0 85 x 7.6 x 7.6 .. 164 36
27 2.0 5 6 02 . 8.9 , 8.6 246 42
25 3.0 8 8 1.9 - 9.5 < 10.0 19 3.90 52
23 40 10 6 1-4 x 9.5 x 11-4 . 5.03 67
20 6.0 16 12 3.3 x 12.1 ,.12-1 .. 7-28 82
22 100 23 2 6.5 x 12.7 x 16-5 OP 12.05rie

LEAD AC D BATTERY CHARGER*C TYPES
via B.R.S.

PRIMARY 200-250 VOLT
FOR CHARGING 6 OR 12 VOLT BATTERIES

Ref. Amps. Weight Size cm. &P
No. lb oz

45 1.5 I 9 7.0 x 6.0 6.0
5 4.0 3 11 10.2 x 7.0 8.3 Please note, the

86 6.0 5 12 10-2 x 8.9 '-' 8-3 units do not in- -2
146 8.0 6 4 8.9 x 10.2: 107 elude rectifiers 52

- 50 12.5 II 14 13.3 x10.8 x 12.1 4.52 67
All r . s are continuous. Standard construction: open with solder
ta ax impregnation.S..ackaseelaryles to order.

VeEMISISTO S --
TO MAN OF Y RS FULL PEC IFICAT NS

BCI07/108/109 9p 2N 3055 68p each D 161/162 60p
ach with mica and pair with mica and
115 + 7p bushes bushes
108 + 6p 5 + 60p 25 + S3p
500 + Sp - 100 + 50p...._
tliniintssq. 0 500 + P '4041,-14.,.....-45§
pieces this range. 40p

* Qua prices on application. ,

Al stocked: SEMICONDUCTORS  VALVE
MULTIMETERS  MAINS KEYNECTOR

ELECTROSIL METAL OXIDE RESIV

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH Tel: 01-229 6681/2
NEAREST TUBE STATIONS BAYSWATER, QUEENSVVAY

t,cA
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liegieWileftSlieeled61.111.6.1.4110.0.1.611.

Build yourself a TRANSISTOR RADIO
NEW ! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2. LW, SW1, SW2, SW3,
TRAWLER BAND, VHF AND LOCAL STATIONS AND AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated 7 section telescopic
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull
output using 600mW transistors. Car Aerial and tape record sockets. Switched earpiece
socket complete with earpiece. 10 transistors plus 3 diodes. x 21' speaker. Air
spaced ganged tuning condenser with VHF section. Volume/on/off, wave change and tone
controls. Attractive case in black with silver blocking. Size 9in X Tin X 41n.
Easy to follow instructions and diagrams: Parts price list and easy build plans 30p (FREE
with parts).

ROAMER

EIGHT

Mk.
NOW WITH
VARI4gLE
TONE
CONTROL
7 TUNABLE WAVEBANDS: MW1, MW2, LW, SW1,
SW2, SW8 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output using
600mW transistors. Car aerial and tape record sockets.
Selectivity switch. Switched earpiece socket complete
with earpiece. 8 transistors plus 3 diodes. x 21"
speaker. Air spaced ganged tuning condenser.
Volume/on/off, tuning, wave change and tone controls.
Attractive ease in rich chestnut shade with gold
blocking. Size 9in x 71n x 4in approx. Easy to follow
instructions and diagrams. Parts price list and easy
build plane 25p (FREE with parts).

P. P. & INS. 4Ip
BUILDING COSTS £6.98 DOVESEAS
TOTAL

CI)

POCKET

FIVE

3 TUNABLE WAVE-
BANDS: MW, LW.
TRAWLER BAND
WITH EXTENDED
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages- 5 transistors and 2 diodes,
supersensitive ferrite rod aerial. One tone moving coil
speaker. Attractive black and gold case. Size 51in X
loin X :Olin& Easy build plans and parts price list
10p (FHEE'^with parts). Earpiece with plug and
switched socket for private listening 30p extra.

TOTAL P. P. & INS. 21p

BUILDING COttS £223 (OVERSEAS
P. & P. 63p)

FULL
AFTER SALES
SERVICE

ROAMER

SEVEN

Mk. IV

TOTAL BUILDING

COSTS

050
P.P. & INS. 50p

(OVERSEAS P. & P. El)

7 TUNABLE
WAVEBANDS:
MW1, MW2, LW, to

SW1, SW2, SW3
AND TRAWLER
BAND. Extra
medium waveband provides easier tuning of Sadie
Luxembourg, etc. Built-in ferrite rod aerial for MW
and LW. Retractable 4 section 241n. chrome plated
telescopic aerial for SW. Socket for car aerial. Power-
ful push-pull output. 7 transistors and 2 diodes,
including micro -alloy R.F. transistors. 8' x 21'
speaker. Air spaced ganged tuning condenser.
Volume/on/off, tuning and wave change controls.
Attractive case with carrying handle. Size 9in X 7in x
4in approx. Easy to follow instructions and diagrams.
Parts price list and easy build plans 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening, 30p extra.
TOTAL (OVEREABUILD £590ING COSTS

P. & P.S CI)S

41p

TRANSONA -

FIVE

NOW WITH

3in SPEAKER
3 TUNABLE WAVEBANDS: MW, LW AND TRAWLER
BAND. 7 stage --5 transistors and 2 diodes, ferrite
rod aerial, tuning condenser, volume control, fine tune
3in moving coil speaker. Attractive case with red
speaker grille. Size 61in x 41in x 11In. Easy build
plans and parts price list 10p (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extra.

BUILDING COSTS
TOTAL E2.50 i('ousia"P

P. & P. 63p)

NEW ! "EDU-KIT"
BUILD RADIOS, AMPLIFIERS, ETC., FROM
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2
Slider Switches: 4' X 24' Speaker: Terminal Strip:
Ferrite Rod Aerial: 3 Plugs and Sockets: Battery

lips: 4 Tag Boards Balanced Armature Unit:
10 Transistors: 4 Diodes: Resis-
tors: Capacitors: Three lin
Knobs.
Units once constructed are de-
tachable from Master Unit, enabling
them to be stored for future use.

Ideal for Schools, Educational
Authorities and all those interested in

radio construction.
ALL PARTS

INCLUDING
CASE AND PLANS £550 P. P. & INS. 3Ip

(OVERSEAS P.& P. El)

* Callers side entrance Barratts Shoe Shop

* Open 10-I, 2.30.4.30 Monday -Friday, 9-12 Saturday

ROAMER

SIX

6 TUNABLE
WAVEBANDS:
MW, LW,
SW1, SW2,
TRAWLER
BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
rod aerial and telescopic aerial for short waves. 3in
speaker. 8 stages -6 transistors and 2 diodes including
micro -alloy R.F. transistors, etc. Attractive black
case with red grille, dial and black knobs with
polished metal inserts. Size 9in X 51in X 211n approx.
Easy build plans and parts price list 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening 30p extra.

. P. & INS.TOTAL £3.98
P. & P.
P(OVERSEAE S

26p

BUILDING COSTS
I)

TRANS

EIGHT
8 TRANSISTORS
AND 3 DIODES

6 TUNABLE
WAVEBANDS:
MW, LW.
SW1. SV/2,
SW3 AND
TRAWLER
BAND. Sensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3in speaker. 8
improved type transistors plus 3 diodes. Attractive
case in black with red grille, dial and black knobs with
polished metal inserts. Size 9in x 51in x 21in approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parts price list and easy build plans 25p
(FREE with parts). Earpiece with plug and switched
socket for private listening 30p extra.

3Ip
BUILDING COSTS £4.48 (OVERSEAS
TOTAL

. & P. El)

RADIO EXCHANGE LTD
i 61 HIGH STREET, BEDFORD. Tel. 0234 52367

Il

I enclose £ please send items marked

0 ROAMER SEVEN 0ROAMER TEN

I
ROAMER EIGHT 0 TRANS EIGHT 0

1

TRANSONA FIVE 0 ROAMER SIX 0
POCKET FIVE 0 EDU-KIT 0

IParts price list and plans for likAP5 c-)4141.
Name

i
Address

I---- 1 1=1,
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GAMIN OROS. Up,
DEPTFORD BROADWAY, tOATON, SES 410N

CAPACITORS
2-2pF 500V
3.3pF 500V

5pF 500V
10pF 125V
10pF 500V
15pF 125V
l5pF SOOV
18pF 500V
22pF 125V
22pF SOOV
25pF SOOV
27pF 500V
33pF 125V
33pF 500V
39pF 500V
47pF 125V
47pF SOOV
50pF 500V
56pF SOOV
68pF 125V
68pF 500V
75pF 500V
82pF 500V

I 00pF 125V
I 00pF 500V
100pF 500V
I 20pF 500V
150pF 125V
150pF 500V
150pF 500V
180pF SOOV
200pF SOOV
220pF I25V
220pF 500V
250pF SOOV
270pF 500V
300pF 500V
330pF 125V
330pF 500V
390pF 500V
470pF 125V
470pF 750V
500pF 500V
560pF SOOV
6130p F I25V
680pF 500V
820pF 500V

0.00IµF 100V
000IµF 12.5y
0.00IµF 400V
0001µF 500V
0001µF SOOV
0.00IµF 1,000V
0.0015µF 400V
0.0015µF 500V
0.0015µF 500V
0.00181IF 500V
0.002NF 100y
0.002NF 500V
0.0022µF 125V
0.0022µF 500V
0.0022NF 1,000V

S/M
S/M
SIM
P.S.
S/M
P.S.
Cer.
S/M
P.S.
S/M
S/M
Cer.
P.S.
SM
SIM
P.S.
Cer.
S/M
S/M

S/M
P.S.

S/M
SIM
P.S.
S/M
Car.
S/M
P.S.
S/M
Cer.
S/M
S/M
P.S.
Cer.
S/M
Cer.
S/M
P.S.
S/M
S/M
P.S.
Disc
S/M
S/M
P.S.
S/M
S/M
Mylar
P.S.

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

7
7

4

74
7i

4
5

;I
4

7

7
7

71

;1

5
3
5
B
5

5
5
B

6
B

6
3

TO
5
6
3

I0
S

10
3
5
6

10
6

0.0027NF
0,003µ8
0.0033NF
0.0033NF
00033µF
00036µF
00047µF
00047µF
00047µF
0.0047NF
0005µF
0 005µF
00068µF
00068µF
00068µF
0-0082µF
0.0082µF
001µF
001µF
001µF
001µF
00 1pF
001µF
0.131µF
0.0IµF
00 I µF
0015µF
0015µF
002µF
0.0224F
0022µF
0.022µF
0022µF
0022µF
0.033pF
0:033pF
0047µF
0047µF
0047µF
0047µF
0047µF
0047µF
0- INF
0 INF
01µF
01µF
01µF
0 15/./F
022µF
0.22µF
042µF
0-2-20F
033µF
047µF
047µF
047pF
I OAF

500V
500VSV
I 2
SOOV

I ,000V
SOOV
I25V
500V
500V

1,000V
100y
500V
I25V
500V
500V
I25V
SOOV

I2V
125V
160V
250V
400V
500),
500V
500V

1,000V
160V
400V
100V

18V
250V
400V
600V

1,000V
250V
400V

I2V
160V
250V
400V
500V

1,000V
30V

250V
400V
600V

1,000V
250V
160V

400V
I ,000V

250V
250V
400V

1,000V
250V

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

MDC
Paper

Poly.
Poly.
Mylar
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.
Disc
Poly.
M.F.
Poly.
Paper
MDC
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.

Foil
MDC
M.F.
M.F.
Foil
MDC
M.F.

15p
Sp
6p
6p
6p

15p
9p
6p

20p
6p
3p
Sp

ilg
6p

I It:
4p

104p
4p
1p
3P
Sp

30p
6p
9p
3p
3p
3p
Sp
3p
3p

4p
4p
6ga
30
3p
4p
Bp

10p
6p
4p
Sp

10p
13p
Sp
6p
Sp

10p
15p
8p
8p

15p
20p
15p

Note: S/M = silver mica 1% col.
P.S. = polystyrene 2% tot.
MDC - a.c. rating = 300V.
M.F. = Mullard min. foil.
Cer. = ceramic.

RESISTORS
All 5%, high -stability. Va1066,watt-lip/ I watt -4p; 2 watt -6p.

LOW II RESISTORS
watt wire -wound. I 0, lep27.. 3-3 IL 3 9 12 ,

4 7 s1, 5 611, 680, 8.211

I

Cfa ROLS, Log. or Li

ingle, less s
Single, D.P. switch, 14p
Tandem, less switch, 40p
5k fi , 10k 0, 25k 0, SOk ft, 100k 0, 250k Q.
00k0, IM0,2M0.

TRANSISTORS
ACI27 ' 109 Itr
ACI28 147

ACI76 148 lip
CI49 1 1pACI87 BC157 15p

AC188 17P BC I 58 14p
ACYI9 13p BC159 14p
ADI49 BDI31 75p
AD161/1 130132 75p
ADTI 40 BFI 15 15p
AFIIB D BF178 32p
AFI 24 22p BF I79 56p
AFI 25 19p BF180 30p
AFI 26 20p BF181 32p
AF127 19p 13F184 30p
AF178 67p BF185 32p
AF179 66p BF I 94 14p
AFI80 5 14p
A F239 0F1 28p
BC107 1151.97 15p
BC108 BFWIO 70p

BFX29
BFX84
BFX88
BFY50
BFY51
B FY52
MAT100
MATIO1
MAT120
MATI 21
0C28
0C35
0C44
0C45
0071
0072
0075
0C200
0C201
OCP71
ST140

3Bp STI41 23p
23P UT46 35p
30p 2N696 1

215 2N706A
21 2N2926G

2N2926
2N2926
2N3053
2N3054
2N3055
2N3702
2N3703 I4p

N3704 15p
N3705 I

2N3706
2N371 I
2N38I9
2N4058
2N5459 60p

22p
7.5p
19p
73p
29p
58p

27p
3Bp
60p
13p

p
I4p

1

ELECTROLYTICS
INF 25V 30µF 15V

2.5µF 64V 50µF 15V
4µF 40V 100µF 15V

8µF
13µF

1µF
160F

I 5V
V

I 5V
40

40V

IODES
AA I 19
0A47
0A90
0A91
0A202
BY100
BYI27
BYZ12

225p
221P

FUSES
Iiin
60, 100, 150, 250, 500, 750mA; I, I 25, I St

2, 2 5, 3, 5, 7'5, 10, 15 amp.

}in glass-lip
100, 250, 500mA; 1, 2.5 amp.

Anti-
250, 500, 750, 850mA; 1, 1-5, 2, 3 amp.

Paiti.surg Sp
80, 125/200, 315, 400, 500, 630, 800mA;
I, 2 amp.

10pF
25µF
SONF

00µF
1 /IF
2 NE

25

NE

1,000µF
I ,000PF
2,00ONF

27p
399
36p

2,000µF 50V 53p
2,50ONF 25V 45p
2,500µF 50V - 60p
3,000pF 25V

LECTROLYTICS
64V

S50V ** S;
50V 10p

25V 10p

50V 10p

* 120
50V 17p

2SV
50V
25V
50V
25V

t48p
5,000µF 25V 55p

961.

SILT GE

40 P.I.V.,

1.5 amp

ANEL
LDERS

For Ikin fus IBp
For

ENER DIODES
From 2 to 33 volts.
400mW, 15p; I 5 watt. 2219,

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 4 pin
D.I.N. 5 pin, 180'
D I N 5 pin, 240
D.I.N. 6 pin
Jack, limin unscreened
Jack, 2frnm screened
Jack. 3frnm unscreened
Jack, 34 mm screened
Jack, fin unscreened
Jack, fin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Wander, red or black
Banana 4mm red or black

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180'
D.I.N. 5 pin, 240'
Jack, 3fitarn
Jack, fin screened
Jack, stereo, screened
Phono, plated metal

14p
Bp

I4p
13p
15p
15p
9p
10p
Bp

12p
lap
20p
213p
35p

Sp
Ilp
3p
6p

14p
17p

715P
16p
16p
16p
15p
43p
30p
14p

SOCKETS
Car aerial
Co -axial, surface
Co -axial, flush
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180'
D.I.N. 5 pin, 240
Jack, 24 -mm
Jack, 3frnm
Jack, }in unswitched
Jack, fin switched
Jack, stereo, switched
Phono, single
Phono, 2 on a strip
Phono, 3 on a strip
Phono, 4 on a strip
Wander, single, red or black
Wander, twin strip
Banana 4mm red or black

6p
Bp

I 9D
9p
9p

10p
10p
15p
17p
24p

Sp
7p
9p

10p
Sp
7p
6p

MAIL ORDERS: C.W.O. only. Please include 10p
p. & p. (Air mail extra). S.A.E. with all enquiries
please. Telephone 01-692 4412
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28wattsxm.s. 40Hz to 40kHz ± 3dB

R

Viscount Ill Audio 2
Suite complete

There are two stereo amplifiers-the R100 for ceramic
cartridges, the R101 for magnetic and ceramic. Both
incorporate FETs (FIELD EFFECT TRANSISTORS), just like
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.

PRICES SYSTEM 1
Viscount Ill R101 amplifier £22  90p PAP.
2 Duo Type II speakers £14  £2 P.&P.
Garrard SP25 Mk. Ill with
MAG. cartridge, plinth and
cover £23 £1.50 P.&P.

Total £59

Available complete for only £52 £3.50
P.&P.

SYSTEM 2

Viscount Ill R101 amplifier
2  Duo Type III speakers
Garrard SP25 Mk. Ill with
MAG. cartridge, plinth and
cover

£22 + 90p
£32 £3

P.&P.
P.&P.

£23 + £1.50 P.&P.

Total £77

Available complete for £69 £4 P.&P.

SYSTEM 3
Viscount III R100 Amplifier £17  90p P.&P.
2 Duo Type II speakers £14+£2 P.&P.
Garrard SP25 Mk. Ill with
CER. diamond cartridge,
plinth and cover £21 : £1.50 P.&P.

Total £52

Available complete for only £49 +£3.50
P.&P.

VGoods not dispatched outside U.K.

49

SPEAKERS Duo Type II
Size approx. 17in \ 101in x 6iin. Drive
unit 13in x 8in with parasitic tweeter.
Max. power 10W, 3 ohms. Simulated
Teak cabinet. £14 pair -- £2 P. & P.
Duo Type III Size approx. 23fin x 11fin
x 9fin. Drive unit 134in x 4in with H.F.
speaker. Max. power 20W at 3 ohms.
Frequency range 20Hz to 20kHz. Teak
veneer cabinet. £32 pair £3 P. & P.

SPECIFICATION R100/101
14 watts per channel into 3 to 4 ohms. Total
distortion ,a 10W cy 1kHz 0.1%. P.U.1 (for
ceramic cartridges) 150mV into 3 Meg. P.U.2 (kr
magnetic cartridges) 4mV (a' 1kHz into 47K
equalised within 1dB R.I.A.A. Radio 150mV
into 220K. (Sensitivities given at full power.)
Tape out facilities; headphone socket, power
out 250mW pedochannel. Tone controls and filter
characteristics. Bass: --12dB to --17dB (c_,/` 60Hz.
Bass filter: 6dB per octave cut. Treble control:
treble 12dB to -12dB (a 15kHz. Treble
filter: 12dB per octave. Signal to noise ratio:
(all controls at max.) R101-P.U.1. and radio-
65dB. P.U.2-58dB. R100 same as R101
but P.U.2 (for crystal cartridges) 450mV into
3 Meg. Cross talk better than -35dB on all
inputs. Overload characteristics better than
26dB on all inputs. Size approx. 131 9in 3iin.

Radio and TV Components (Acton) Ltd. 21D High Street,. Acton, London, W3 8NG
323 Edgware Road, London, W.2. Mail orders to Acton. Terms C.W.O. Al/ enquiries S.A.E.
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FIND BURIED TREASURE!

Transistorised Treasure Locator

ONLY
L2.37

SO WATT AMPLIFIER
& SPEAKER SYSTEM

Output Power: 45 watts
R.M.S. (Sine wave drive).
F response:
-3dB points 30Hz at
I8KHz. Total distortion:
less than 2% at rated
output. Signal to noise
ratio: better than 60dB.
Speaker Impedance: 3,
8 or IS ohms. Bass Con-
trol Range: ± 13dB at
60Hz. Treble C
Rang* I2dB at 10KHz.
Inputs: 4 inputs at SmV
into 470K. Each pair of
inputs controlled by sep-
arate volume control. 2
inputs at 200mV into
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 x 10in incorporating I2in heavy duty 25 watt
high flux. quality loudspeaker with cast frame. Cabinets attractively finished
in two tone colour scheme -Black and grey.

COMPLETE 250 Plus or available separately
£6 Amplifier: E28.50 plus £1.50 P. & P.

SYSTEM P. & P.
Speaker: £12.50 each plus £2.25 P. & P.

This fully portable transis.
torlsed metal locator detects
and tracks down buried metal
oblects-it signals exact
location with loud audible
sound (no phones used)--
USea any transistor radio
which fits inside -nu coil.
nections needed. FINDS
GOLD, SILVER, COINS,
JEWELLERY, ARCHAEO-
LOGICAL PIECES, RTC. ETC.

Extremely sensitive. will
signal presence of eertain

objects buried several
feel below groans!!
No knowledge of

radio or elec-
tronics required.
Con be built with

ease in one short evening by anybody from
nine yea. of age upwards. with the clear,
easy -to -follow, step-by-step, fully Illustrated
instructions -rases standard PP3 battery.
No soldering necessary. Kit includes nuts,
screws, wire, etc. ONLY 1247 + 27p P & P.
(Sectional handle as illustrated 76p extra.)
Parts available separately. Made tip looks
worth El 5!

SHORTWAVE TRANSISTOR

REIO
ONLY L225
Anyone from 9 years
lip can follow the
step-by-step, easy

. ABC, fully Ulm -
leafed instructions. No

soldering necessary. 7fi stations
lugged oar rod aerial in 30 mins-

Rusia, Attics, USA, Switzerland, etc.
Experience thrills of world wide news,
sport, music, etc. Eavesdrop on unusual
broadcasts. Uses PP3 battery. Size only
3M x dliu x lain. Only MI6 + 17PP & P.
Kit includes cabinet, screws, instractions.
etc. (Parts available separately.)

Eavesdrop on the exciting world
of Aircraft Communications-
V.H.F. AIRCRAFT BAND

CONVERTER ONLY /237
Listen in to AIRLINES.
PRIVATE PLANES, JET -
PLANES. Eavesdrop on exciting
.c rose talk between pilots. ground
approach control, airport lower.
Hear for yourself the disciplined
voieee hiding tenseness on talk
downs. Be with them when they

have to take nerve ripping decisions in
emergencies -Tune into the international
ilstre. frequency. Covers the aircraft
requency band including HEATHROW,

GATWICK. LUTON, RINGWAY, PREST-
WICH, ETC. ETC. CLEAR AS A BELL. Thin
antastic fully transistorised instrument eau

be built by anyone over nine in under two
/lours. No soldering necessary. Fully
liustrated simple instructions take you
tep-by-step. Uses standard PP3 battery.
411 you do is extend rod aerial, place clone
o any ordinary medium wave radio (even

tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. BEND ONLY I237 + 23p
p & p for kit including case, nuts, screws .

wire, etc. etc. (Parts available separately.)

SLEEP INDUCER

Do you wake
up in the night
and can't get off to sleep again? Would you
like to be gently soothed off to satisfying sleep
every alghtP Then build this ingenious
electronic sleep inducer. It evert stops by itself
SO you don't have to worry about it being on all
night! The loudspeaker produces soothing
audio -frequency sounds, continuously re-
peated --but as time goes on the sound
gradually becomes less and less -until they
eventually cease altogether, the effect it has
00 people is amusingly very similar to
hypnosis. All transistor. No knowledge of
electronics or radio needed. Step-by-step
instructions. NO soldering necessary. Kit
Includes case, nuts, wire, screws, etc. SEND
21375 + 23p p & p (parts available
separat sly.)

ELECTRONIC ORGAN

.,,1---., -`'---- Zitis
_.,.- °,w,:r,:;;,=

electric organs that
simply blow air

veer mouth -organ type
reeds, etee. Fully tran-

sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fifteen separate keys span two
full octaves --play the "Yellow Rose of Texas".
play "Silent Night",play "Auld Lang Syne",
etc. etc. You have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED. No soldering
necessary, simple as ABC to make. Anyone
neer nine years can build it easily in one
short evening following the fully illustrated.
step-byetep. simple instructions. ONLY
12.76 + 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
ONLY
E4.95
F ULLY
TRANSIS-TORISED
PRINTED CIR-
CUIT METAL
DETECTOR MODULE.
Ready built and tested -just plug I) a PP3
battery and 'phones and it's working.
Put it in a case. strew a handle on and YOU
HAVE A PORTABLE TREASURE LOCATOR
EASILY WORTH ABOUT 120! EXTREME-
LY SENSIT1VE-PENETRATES EARTH,
SAND, ROCK, WATER, ETC. EASILY
LOCATES COINS, GOLD, SILVER,
JEWELLERY, HISTORICAL RELICS,
BURIED PIPES, ETC. So sensitive it will
detect certain objects buried SEVERAL FEET
BELOW GROUND! GIVES CLEAR
SIGNAL ON ONE COIN! MS + 301) care.

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

 perience needed.
Parte including

simple instructions for
each design. Illustrated

step-by-step plans, all transistor.,
loudspeaker, personal phone, knobs, screws,
etc., all you need. Presentation box 87p
extra as illus. (If required) (parts available
separately) no soldering necessary. Send
11.97 + 33p p & P.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE
POLLUTION -
SOOTHES YOUR
NERVES( The
RELAXATRON is
basically a pink noise
generator. Besides
being able to mask out
extrarieoua unwanted
mounds, it has other
very interesting pro- ONLY
nettles. IF YOU 12.25WORK IN NOISY
OR DISTRACTING SURROUNDINGS, IF
YOU HAVE TROUBLE CONCENTRAT-
ING. IF YOU FEEL TENSED, UNABLE
TO RELAX -then build this fantastic
Relaxatron. Once used you will never want
to be without it -TAKE IT ANYWHERE.
Uses standard PP3 batteries (current used
.0 small that battery life is almost shelf -life).
CAN BE EASILY BUILT BY ANYONE OVER
IS YEARS OF AGE using our unique,
step-by-step, fully Illustrated plans. No
soldering necessary. All parts including
case, a pair of crystal phones, Components
nuts, Screws, Wire, etc., no soldering.
Send only 111345 + 25p p. b p. (Parts
mailable separately.)

CONCORD ELECTRONICS LTD. (P.E.27), 8 Westbourne Grove, London, W.2. Callers Welcome 9 a.m.-6 p.m. inc Saturday

TOURIST
MARK 3

CAR RADIO
ALL TRANSISTOR
Beautifully designed to blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at 1MHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7in 2in 41 -in
deep. SET OF PARTS
Circuit diagram 13p, free with

parts Speaker, baffle and fining kit
LI.25 extra plus P. & P. 25p

£6.30 Plus P. & P.
sop

Speaker postage free when
ordered with parts

SOUND 50

ONLY 11.97
Con-/'------,11114 struction set! Become

Amazing Radio

rd(1/4'4...- radio expert for
III.117. A complete

Home Radio
ee Course. No ex -

RELIANT MK. IV
The Reliant Mk.IV provides a
high standard of sound re-
production, with full mixing
facilities. Its versatility makes
it suitable for: Discotheque,

P.A., Home Entertainment Applications, etc.
* Five Electronically Mixed Inputs * Mixer employing F.E.T. (Field Effect
* Three Individual Mixing Controls Transistor)
* Separate bass and treble controls * Solid State Circuitry

common to all five inputs * Attractive Styling
I. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar 8mV. Inputs
3, 4 and 5 are suitable for a wide range of medium output equipment (Gram,
Tuner, Monitor, Organ, etc.). All 250mV sensitivity.
CONTROLS: 3 Volume controls. Bass control range
1:13dB o 60 Hz. Treble control range 1-12dB qi PRICEISKHz. Separate ON/OFF Switch. Neon Indicator.

POWER OUTPUT: 12 Watts R.M.S. into 3 to
4 ohms speaker.
SIGNAL/NOISE: Better than -60dB on inputs 3, 4
and 5 and -50dB on I and 2.
SUPPLY: 220 to 250V A.C. Mains.
SIZE: 121.in s' 6in 3fin.

9.50
Plus P. & P. 60p

CONTINENTAL
4 -TRACK, 3 -SPEED
TAPE DECK
with high impedance heads
R.C. 74 tape deck. Three speeds -Ti,
35 and 15 i.p.s. 4 -track record/playback
head. Plus 4 -track erase head. Positive
pressure pad system. Takes any tape
spool up to and including 7in. The R.C. 74
is driven by a powerful 200/250V 50 -cycle
a.c. motor. A heavy, accurately balanced
flywheel brings wow and flutter levels down to approx. 0.3% total at 35 and
7+ i.p.s. Fast rewind in both directions.
Controls couldn't be simpler! lust 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 125 x 6in. Every single deck fully tested
before dispatch. Spools not supplied. I I 5. Plus 75p P. & P.

R +TV RADIO & TV COMPONENTS

(ACTON) LIMITED

See opposite page for addresses
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Ifrom electrical, radio or car accessory
shops or from Antex Ltd., Freepost
(no stamp required) Plymouth

 PL 1 1BR Telephone 0752 67377/8

(---:-.11111111111111.6Nil 11119.111t0a."

25 wall

E.240 20 watt 240 volts soldering iron fitted with
Y." iron coated bit. Spare bits 3/32", 1/8" and 3/16"
availab a. 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 X" available. Can also be
supplied for 220 and 110 volts. Price £1.83

es 11017%.3111"°/11111'
""'"*""

CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
with nick el plated 3/32" bit and pecked in transparent
display box. Also available for 220 volts. Price £1.70
CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with Iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70
G.240 Miniature soldering Iron 18 watt 240 volts
extensively used by H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 volts. Spare bits 1/8", 3/16" and lf" are
obtainable. Price £1.83.

Price £2.40.

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 £2.75

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

soldering iron
fitted with a 3/16" bit,

nickel plated spare bits of 5/32" and
3/32", a reel of solder, heat sink,
cleaning pad, stand and booklet "How
to Solder". Also available for 220 volts.

A N 000

your soldering
appliance
specialists.
a;y4.;)

01110001111411m.. SOLINIIIIING MON..00EL CCN ....Nom laWled circuits, Ole

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect Insulation
(4,000 v Will solder live transistors in perfect
safety: fitted with 3/32" iron coated bit. Spare bits 1/8"
3/16" and 34" available. Can also be supplied for 220 volts.
Price £1.80
CCN.240/7 The same soldering iron fitted with our new
7 -star high efficiency bit for very high speed soldering
The triple- coated bits are iron, nickel and chromium plated.
Price £1.95

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

sign here
to answer
all your
soldering
problems. /N,_/\J'AP

Please send the Antex
colour catalogue.

Please send the following:

fI enclose cheque/P.O./Cash
(Giro No. 2581000)

Name

Address
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IN CHARACTER

THE requirement for direct readout of data at high
operating speeds from a variety of equipments

ranging from large computers to pocket size calculators,
and from process counters to digital voltmeters, has
provoked intense development work into opto-elec-
tronic devices. This month we commence an important
new series dealing with alpha and numeric displays
intended for such purposes..

The present day range of such devices is particularly
interesting in that it includes representative examples
based on all three traditional electronic processes: the
glow discharge in a gas filled tube, the incandescent
filament in a vacuum tube, and now the semiconductor
light emitting diode. (An interesting parallel to the
course of development of those fundamental active
devices, the valve and semiconductor.) As for the future,
this holds promise of further advancement in the form
of plasma panels and liquid crystals. What has become
known as optoelectronics is now perhaps the most
important new frontier of advancing electronic
technology.

Regarding character representation, it seems there
often has to be a compromise between style and techni-
cal possibility. This is especially true in the case of
the latest kind of display devices designed to operate
from low voltage lines and to be driven directly from
an i.c. Some ingenious arrangements have been devised
in order to provide easily recognisable characters which
are sufficiently bright for viewing under normal lighting
conditions. But in the process, technical limitations have
wrought some havoc with the graceful curved roman
characters which have been long in general literary
use. The resulting severely angular characters are less
pleasing in an aesthetic sense, but as more and more
digital instruments come into everyday use their general
acceptance seems assured.

Maybe the ousting of the elegant cursive letter is
somehow appropriate, in view of the reduced part now
played by varying -amplitude sinusoidal waveforms.
Sharp bursts of current are the prime movers in today's
high speed circuits; and pulses are well typified by
those partially dismembered characters built up from
discrete spots or bars of light.

Sad but true, cursive copperplate writing, however
beautiful to look at, belongs to the leisurely past:
austere functional characters are the handwriting of this
vigorous (some might say vicious) data acquiring and
consuming age. If an artist had been commissioned to
envoke the visual significance of digital techniques he
could hardly have bettered this character style brought
about through technical expedience and necessity. F.E.B.
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THE growth explosion in the electronic handling
of numerical data has brought with it a great

demand for simple systems to display the processed
data in a readily understandable form for human
interpretation. Electronic data handling in this con-
text is a loose term which covers a wide variety of
equipment from the mighty computer to the humble
batch counter or digital clock, all of which have
need of a means of interfacing their data with
people.

Amateur enthusiasts will have little need of the
print-out facilities of the larger computers, some of
which can print the results of their deliberations at
the rate of several pages per second, but there is an
increasing amateur application area for simple
"Nixie" type displays for use in counters, measuring
instruments, and, of course, clocks and calculators.

Alpha -numeric display devices available, or poten-
tially available, to the amateur market are appearing
in bewildering profusion, and now seems a good
time to review the operation and application of the
most useful types, along with some ideas on how
to use them in complete display systems.

1 Six figure, seven segment L.E.D. display. Ferranti

2 Seven segment, L.E.D. display. Litronix (Guest
International Ltd.)

ASO Seven segment, filament indicator. Minitron, type
3015F (A. Marshall & Son)

A Cold cathode, neon filled numerical indicator
ani Mullard, type ZM1020

5 Cold cathode, neon filled character indicator.
Mullard, type ZM1263

6 Cold cathode, neon filled character indicator.
Mullard

7 Seven segment, luminescent filament indicator.
Atron (West Hyde Developments Ltd.)

(U.K. suppliers are shown in brackets)

DATA FORMATS
There are quite a large number of technologies

employed to form the heart of display devices: cold
cathode tubes, incandescent filaments, fluorescent
phosphors, gallium arsenide light emitting diodes
(L.E.D.$), being but a few examples. Before looking
into the operation of these various displays it is as
well to look at the data formats available, as these
are common to all device technologies.

Every type of readout is based on one of three
basic data formats, the particular form employed
being governed mainly by the variety of data to be
displayed, the simpler types handling only the
numerals, and generally costing less in consequence.

DISCRETE CHARACTERS
The simplest format available, and the one which

potentially gives the most pleasing and easy to
interpret display, employs a separate character for
each display option. The character set to be dis-
played is "stored" in the device during manufacture,
and may take the form of a set of shaped wire
cathodes in a "Nixie" tube, or a set of tiny photo-
graphic transparencies to be projected onto a screen
by an incandescent lamp in another type of indi-
cator. In either case, a separate character is used
for each symbol. The word symbol is used because
with this system a device can be produced to display
any type of alphabetic, numeric, or symbolic charac-
ter, in any type of style, limited only by the
designer's imagination.

While the flexibility and readability of this format
are both excellent, in a practical device vocabulary
is rather limited due to the space required to store
the separate symbols, and for this reason this format
is used only when a comparatively small repertoire
is required, 0 to 9, plus and minus or kHz/MHz
for example.

DOT MATRIX
By constructing a display device from a matrix of

dots, which may be individually illuminated if
required, a very versatile indicator is formed which
does not have a limited repertoire like the discrete
character type.

A dot matrix can be built from separate filament
lamps, light emitting diodes, gas discharges, and
others, and though the readability is perhaps slightly
worse than the discrete types, the wide variety of
characters which can be handled by each device
more than compensates.

Fig. 1.1 shows 36 characters of the A.S.C.I.I.
(American Standard Code for Information Interface)
code, which can be displayed on a group of 35 dots
arranged as a 7 X 5 matrix. A single plane readout
with such an impressive character capability can be
used to handle even the most sophisticated display
tasks but the crunch comes with the decoding and
driving electronics required to handle the matrix.

Taking the A.S.C.I.I. code as an example, each
character is defined by a six bit binary word, and
it is necessary to decode this information to a form
which is suitable for driving the matrix directly, for
example, telling the display to light up all of rows
3 and 5 to form an equals sign. In a nutshell, the
decoder has to decode the binary code to its one -of -
sixty -four decimal equivalent, which is then used to
determine the state of each of 35 dots. In these days
of M.O.S. large scale integrated circuits this is not
such a difficult or expensive task as it may appear
at first sight.

BAR MATRIX
The two formats discussed so far represent oppo-

site extremes of display versatility, and for some
applications it is handy to have a system which
bridges the gap between the two. This compromise
is available in the form of bar matrix displays, which
are obtainable with varying degrees of complexity.
and hence a wide range of repertoires.

The simplest bar matrix display format is the
"seven segment" type, which handles all the
numerals, nine letters, and one or two symbols. This
type of readout is competitive with the discrete
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  00    00        
 0000*

000 000 : .n  0000 0000 00 ee 
0000

000* 000 0000 00041*  0000           00 00005 00 ..
009 000000 00 ii  0000 000 0000   

000 000
Fig. 1.1. The alphabetic and numeric characters available in the A.S.C.I.I. code from a 7 x 5 dot matrix

Some of the shapes and sizes of commercially
available cold cathode tubes

character type, and is likely to prove more popular
-in the long run. Already seven segment displays are
obtainable in incandescent, fluorescent, and L.E.D.
technologies, and decoding/driving i.c.s are becom-
ing very cheap, a definite area to watch for practical
amateur requirements of the future.

Fig. 1.2 shows the "seven segment" format, and
as can be seen, it is based on a stylised figure of
eight made from seven individually illuminated bars.
The character set available is quite extensive con-
sidering the simplicity of the format, though in
general these devices are used only for numeric data,
decoders being available for this task. The most
obvious drawback of this system is that the charac-
ters are highly stylised, and not as we would
normally write them, a problem which can be eased
to some extent by using zero suppression to enhance
readability of multi -digit arrays. We will be looking
at the way zero suppression is achieved later on.

To overcome readability problems of the basic
seven segment indicator, a version using a different
bar format has been developed, and this type is
shown in Fig. 1.3. To achieve this some of the
versatility of the simple version is lost, and some may
consider the numerals a bit "wonky" but in use this
version gives a very easy to read display whilst
retaining the simplicity of the parallel bar type,
decoding being of the same nature.

STANDARD NUMERAL

SET

DISTINCT LETTERS
AVAILABLE

I I I 1 1 1 1 1 1 1 1 I 1 1

1 I I I 1 I 1 1 1 1 1 1 1

1 1 1 I 1 1 1 1 1 1 1 1 1

I I 1 I_ I I I 1 1 I_ I 1 1

Fig. 1.2. The normal seven segment format and the alphabetic and numeric characters available
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CD I ) (1) Ll
00) I ( 1) () ( ( ( r)

Fig. 1.3. A modified seven segment display giving greater readability but no alphabetic characters

By increasing the number of bars used it is pos-
sible to build a device which will handle all the
alphabet characters as well as the numerals, and in
Fig. 1.4 a possible format using 14 separate
bars is shown with its character set (several types
of symbol or punctuation mark are also possible).
With so many bars as this, the decoding/driving
problem again rears its ugly head, resort being made
to either M.O.S. arrays or to complex discrete gate
decoders.

As we have seen, formats are available to readout
manufacturers to enable them to produce a device
at the right price and complexity to suit every appli-
cation. Most of the technologies used can be incor-
porated into several of the formats, a situation which
leads to the present (and very desirable) state where
there are literally hundreds of devices to choose
from.

COLD CATHODE DISPLAYS
Perhaps the most well-known type of alpha-

numeric display and one which has been featured in Two cold cathode character indicator tubes

NUMERALS

1 1 I 1 11 I_ 17. I 1_1 1-11

I/1\1 LI I I _I I _1 LI I I I I

I I\ I_ U II/IALPHABET

I

I 11_11_1/11 1_11 1 1 1\ I\ 1 11
I\ 1 I I LI 1-11111_-_ i I II/1 I \/ \/
I \I LI I I \I I\ _I I LI 1/ 1/\I

Fig. 1.4. Multi -segment display showing how numeric and all alphabetic characters can be generated
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TEN SEPARATE CATHODES

(INSULATED FROM EACH OTHER)

Fig. 1.5. Internal construction of a side -viewing cold -cathode numeric indicator tube

A top -viewing cold cathode tube

TYPICAL VALUES

OPERATING CURRENT 2.0mA
V (SUPPLY VOLTAGE) 200V
ANODE TO CATHODE VOLTAGE

WHEN STRUCK 150V

/44 25 kfl

Fig. 1.6. Calculation of the limiting resistor and
power supply

several articles in this magazine in the past, is the
cold cathode numerical indicator tube called
variously "Nixies", "Numicators" and "Number -
Irons". These tubes use the same principle of opera-
tion as standard neon indicator lamps, that is the
ionisation of neon gas by the application of a suit-
able voltage across them.

The standard type consist of a number of discrete
character shaped cathodes, mounted one behind the
other, viewed through a metal grid which forms the
anode, all contained in a neon filled glass envelope
similar to that used for valves. (Fig. 1.5). The
cathodes are insulated from one another and spaced
as closely as possible to make a compact assembly
with a reasonable field of view.

In operation the anode is connected to a high
positive voltage through a current limiting resistor.
and the required cathode is grounded by the driving
circuitry (which may consist of relays, valves, tran-
sistors or an i.c.). The voltage developed across the
anode -cathode system causes the neon gas to ionise,
and with careful physical design a uniform glow is
produced round the cathode selected.

The glow colour is a mixture of blue and orange,
and if the tube is used without a colour filter reflec-
tions from the other cathodes and the anode
produce a rather indistinct blurred display. With a
red filter positioned in front of the tube, either as
an envelope lacquer or a window material common
to several digits, background glow can be cut out
completely, producing a very pleasing readout. The
anode voltage required is not critical, in fact the
higher the better, but there is a lower limit set at
about 180 to 200V below which some tubes will be
very slow to ionise, and more difficult to control.

DRIVING CIRCUITRY
To consider the operation of these tubes in a

simple circuit see Fig. 1.6. When the selected cathode
is grounded by means of the switch the tube will
strike, illuminating the required character. When the
neon gas is ionised a current flows through it, limited
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by the resistor R and the voltage across the tube
necessary to maintain conduction. If the anode
voltage could fall below the maintaining value then
conduction would cease, reducing the voltage drop
across R. and causing the tube to strike again, in
a sort of feedback action.

The operating conditions of the tube are thus
set by the resistor R, and the value required can
either be calculated precisely from manufacturers'
data sheets, or in the absence of such information a
very rough rule of thumb which suffices for the
large majority of applications, can be employed. A
good average value of operating current for these
devices is 2mA, this is the first assumption necessary
to use the rule of thumb, and modifications to this
figure can be made if desired on the grounds that
a big tube will work better with a larger value, and
a small one with less.

The next assumption needed concerns the anode
to cathode maintaining voltage which will be present
across the tube when it is struck, and a useful guess
here is 150V. Using these two figures and the known
value of the N.T. voltage (V) to be used, the resistor
value can be calculated thus:

R. - H.T. voltage - maintaining voltage
cathode current

Using the values mentioned above this works out
as

Ra
200 -2150 .kilohms,

giving a value of 25 kilohms for R, and this is
likely to be adequate for most medium sized tubes,
and is within a few kilohms of the values worked
out from extensive calculations dealing with particu-
lar, coded tubes. It should be stressed here that if
data is available it is far better to perform the
calculations which take into account manufacturing
spreads, tube individualities, and the bias on other
cathodes, but if data is not available (as so often is
the amateur's lot) the rule of thumb will get those
tubes burning regardless.

IONISED

/ RECESS

"X"

GLASS SANDWICH

DOT RECESSES
FILLED WITH
NEON GAS

THREE GLASS
LAYERS

TRANSPARENT "Y" ADDRESS
WIRES

GAS IN DOT RECESS IONISED /
BY COINCIDENT X Y SELECTION X" ADDRESS WIRES

TRANSPARENT

Fig. 1.7. Construction of a dot matrix neon -filled
cold cathode tube

A Mullard "Pandicon" fourteen numeral cold
cathode tube

OTHER COLD CATHODE FORMATS
The standard Nixie is not the only format used

with the cold cathode technology, and both bar and
dot matrix versions are available. The bar types
have cathodes which form the segments of the
format, and operate in a similar fashion to the
standard neon tube, identical supply voltages and
drivers being required.

The dot type display uses a somewhat different
physical construction, each dot in the matrix oper-
ates as an individual glow discharge light source.
and the required dots are selected by an X /Y
addressing array of transparent, thin film, metal
lines (Fig. 1.7). Notc that the address lines do not
come into direct contact with the gas in the recesses,
the ionising potential being applied capacitively as
a.c. pulses. This type of display is a recent innova-
tion, and promises to be a very useful technique
for displaying several lines of data at a time when
it will be cheaper than using separate tubes.

Despite these other formats availability, they are
not yet an economical choice for the amateur, and
in the notes on decoding and driving for cold
cathode tubes, we will deal specifically with the
discrete character type.

Next month: Driving and decoding circuits for
cold cathode tubes

A cold cathode dot matrix display. In this type
each dot can be individually illuminated (Mullard)
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UNI
MANY electric guitar players will have noted the

high cost of commercially available sound
effects units. The tremolo unit described here was
designed around chean, easily available components.
It is simple to build and economical with battery
power and it will provide a potent tremulant effect
for a guitar input with controls available for both
tremolo rate and depth of sound produced.

HOW IT WORKS
In the circuit diagram of Fig. I, the multivibrator

circuit comprising TR I, TR2, switches at a rate made
variable by VR I, between I Hz and 10Hz.

As the collector of TR2 rises and falls between OV
and 8V the capacitor C3 will charge at a rate deter-
mined by the CR product of R5 and C3. As the
voltage of C3 rises exponentially there comes a point
when TR3 switches on. If a guitar is connected to
JK I the output to JK2 which is normally developed

4

LJ

R2 R3
47 47
NO ILO C2

INPUT

ov JK2
OUTPUT

0

5

The first of three guitar effects units which
will add new dimensions to the sounds
produced. By A. Russell

across VR2 and TR3 is suddenly very much reduced
when TR3 does conduct. With the transistor switched
off the guitar signal passes through the unit un-
changed. As TR3 is being switched at a regular rate
the output level will vary in depth to produce a
tremolo effect.

COMPONENTS . . .

Resistors
R1 6.8k0
R2, R3 47ki2 (2 off)
R4, R5 6.81t0 (2 off)
All 4 watt, 10% carbon

Capacitors
C1, C2 1µF elect. 12V (2 off)
C3 50p.F elect. 12V 1(1).

Transistors
TR1, TR2 0081 (2 off) 10
TR3 AC128

Potentiometers :1-

VR1 ' 500ki2 dual gang carbon linear 1-1-+?
VR2 100i2 carbon linear ? .

Switch
S1 on/off toggle

Miscellaneous
SK1, SK2y Standard jack sockets (2 off)
BY1-PP3'9V
Battery con'Kectors
Veroboard (W5 matrix 2in x 23in
Plastic angle text)
Instrument caskeilin x 4in x 4in (G. W. Smith)
Control knobs (Toff)

Fig. 1. Circuit diagram of Tremolo Unit
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DIRECTION OF COPPER STRIPS=I

BREAK COPPER AT: F9,F13

TR3b

PLASTICS
BRACKET FOR

VEROBOARD

MOUNTING

0--CLIED-0
--oe R1 oB

b C2
+G -0R3

Pat) -o 0
0 R2

e0000 e c CI
TR2 bo-C1110-0J

0 R4 o

o 0 00L000000000000000oN
o

2 4 6 8 10 12 14 16

Fig. 2. Component board layout and interwiring details

With VR2 a variable resistor the depth of effect
can be altered but there is a point when multivibrator
breakthrough is slightly apparent as a ticking noise.
While this is not objectionable the unit can be
switched off when the guitar is not being played,
although if used in a group the ticking would not
normally be noticeable above the other instruments.

Increasing the value of C3 may damp this a little,
but there will be a maximum above which the
tremolo effect will not be satisfactory.

CONSTRUCTION
The majority of components are assembled on a

2in X 2fin piece of Veroboard as in Fig. 2. Also
shown are the connections of this to the control
panel.

A piece of +in plastics angle was Araldited to the
board and drilled for screw mounting to the case.
For ease of operation SI can be replaced by a foot -
switch connected by way of a sosket at the front
panel.

TESTING
When the unit is completed the wiring si mild be

checked ensuring that the electrolytic capacitors in
the multivibrator are the right way round. Should
the polarity of these be reversed the multivibrator
will probably operate but at the wrong frequency.

Connect the unit to the amplifier and guitar and
switch on. Check the operation of the rate and depth
controls. If all is satisfactory the case oanels can be
assembled so completing the construction.

Some loss of signal should be expected when the
tremolo unit is connected and if the gain of the
amplifier is not sufficient to compensate for this a
preamplifier may be necessary. If so, it should be
connected between the unit and the amplifier.
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Nita
OOPNO
By L .0Isen D. A . Reeves

7"HE following circuit is for an automatic, light-
' operated switch which offers reliability and high

sensitivity to light variation but low sensitivity to
component changes.

The electronic experimentalist constructing a light-
operated switch generally must contend with a
variety of electronic and mechanical problems. This
circuit is an all solid-state design employing a thy-

as the load current switch. Simplicity and
economy are apparent with the design. The unit is
either self -latching, remaining on after initial activa-
tion, or an on -off switch following light variations.
The choice depends on whether the power supply is
smoothed or simply half -wave rectified a.c., respec-
tively. Load currents approaching 5 or 10 amps are
allowed with a relatively inexpensive range of thy-
ristors. In the off state, only a very low leakage
current in the order of a few microamps is drawn.

SIGNAL INPUT
The cadmium sulphide photoresistive cell, PCC I,

in Fig. .1 acts as a voltage divider in conjunction with
the series pair of resistors RI and VR1. In bright
light conditions, the photoresistor has a nominal
resistance of approximately 500 ohms.

-1211

CSRI

(see text)

LOAD

(test
lamp)

OV

Fig. 1. Circuit diagram of the photocell thyristor
switch

This value will hold the base bias on transistor
TR1 near zero volts which corresponds to the off or
non -conducting state. In low light conditions, the
base bias increases (negatively) as PCC1 resistance
increases in the voltage divider. TR1 becomes
forward biased with emitter current increasing to
some maximum value.

TRANSISTOR STAGES
The high gain transistor pair TR1 and TR2 act as

both voltage follower and current amplifier With
resnect to the photocell.

When TR1 is biased off, the relative base -emitter
bias of TR2 is zero. Thus negligible current will
flow in the emitter -collector circuit of TR2. The
direct connection between the emitter of TR1 and
base of TR2 gives a high degree of current sensi-
tivity at the collector of TR2 to variations in photo-
cell resistance changes. Current through the voltage
divider and in TR1 are in the order of microamps,
whatever the state of the circuit.

As TR2 is biased on by conduction through the
emitter of TR1, large current flow is possible through
the circuit formed by the load, R4 and VR2 in TR2
emitter lead, and the thyristor gate -cathode junction
in TR2 collector lead. Switching the thyristor on
requires moderate current for approximately 50
microseconds after which the thyristor gate serves
no purpose in maintaining anode to cathode
conduction.

To prevent possibly destructive power dissipation
in TR2, a self -biasing feature links TR2 and the
thyristor.

THYRISTOR OPERATION
The device has a pnpn construction as shown in

Fig. 2a. The p and n material of the terminal
regions are the anode and cathode, respectively. A
lead from the internal p -type semiconductor material
serves as the gate for switching the thyristor from
the off state to conduction. The gate requires a
current of roughly 25 milliamps to trigger the device
on.
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Fig. 2a. Internal construction of the thyristor
(left)

Fig. 2b. A typical external view of a power
thyristor (right)

It is recommended that the gate -cathode junction
never be reverse biased, i.e. the gate should not be
allowed to become more negative than the cathode.

Thyristors act as diodes when supplied with an
a.c. power supply. Note here that the gate should
be protected by a series diode when supplied with
a.c. voltage. Thyristors are self -latching to the on
state after the gate signal has been applied, but when
the supply voltage falls to zero as with an a.c.
supply, the thyristor switches off and remains off
unless a gate signal occurs during the next cycle.

Physically, high power thyristors are encased for
mounting on a heat sink. The threaded stud on
one end is the anode (leading to the positive end of
a power supply for conduction). The opposite end
contains two tags, the larger being the cathode and
the smaller being the gate, see Fig. 2b.

SELF -BIASING ACTION
Looking at the transients as the thyristor is

switched on reveals an interesting circuit character-
istic. As TR2 begins to conduct, current flows
through the gate of the thyristor. So long as the
current is insufficient to switch the thyristor on, the
emitter of TR2 remains near zero volts. When
the thyristor switches on, the full supply voltage
rapidly appears across the load rather than the
thyristor.

In the switching process, the emitter of TR2
swings to full negative potential while TR1 holds
the base of TR2 at a positive voltage with respect
to the negative rail. Thus TR2 is switched off by
this reverse biasing process.

The sensitivity of TR1 and TR2 means that con-
duction to the thyristor gate occurs rapidly as the

light level crosses a threshold set by VRI. The
variable resistor VR2 assists by holding small con-
duction currents below the gate threshold level. Once
conduction begins at the thyristor, the otherwise
wasted current in TR2 is limited to a duration of a
few microseconds.

CONSTRUCTION
Due to the simplicity of this circuit, wiring details

can be arranged to suit the reader's own require-
ments. A suggested layout is shown in Fig. 3.
Obviously miniaturisation can easily be achieved.
R I, VR1, R2 and R3 dissipate less than watt of
power. Due to the short duration of power dissi-
pation in R4 and VR2, these resistors can be 1 watt.

Throughout the circuit, fixed resistance values are
not critical so that any reasonably close resistor
should be sufficient. R 1 and R4 are included as
safety resistors to protect the circuit from accidental
zeroing of VR1 or VR2 during the setting up pro-
cedure. They should not be omitted during con-
struction.

The selection and mounting of a thyristor should
be done with the care usually given to semiconductor
components.

SETTING UP
After constructing and checking connections in

the circuit, turn VR1 and VR2 to their maximum
resistance setting. Set the photocell in the required
light conditions for switching on, remembering that
in bright light the circuit should be off. With the
power on, bring the value of VR2 down until the
circuit switches on. Next, adjust VR2 back to a
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higher resistance so as to hold a test lamp off. The
lead to the test lamp must be broken and re -made
to switch the thyristor off (or the power supply
switched off).

VR2 is a rougher control than VR1 for switching
in relative darkness. They reverse their function in
this respect when set to switch in brighter lighting.

Resistor R I may be increased toward 100V.1 or
150ki.1 if more sensitivity in dark conditions is
needed, i.e. if the circuit is to differentiate between
very dim lighting levels. These settings are moder-
ately sensitive to a shift in the supply voltage
although the circuit was found to function readily
over a ± 30 ' change from the stated 12V supply
voltage.

MODIFICATIONS
In its present state the circuit can actuate parking

lights or various detection systems. The speed of
switching is controlled by the slowest element in
the circuit. In this case, the photocell is the slow
link for the detection of a rapid variation between
lighting shades. The response time is somewhere
around 50 milliseconds.

If an external voltage pulse or photodiode is used
at the base of TR I, the switching time drops to
roughly 50 microseconds. This is better than a
relay reaction time. The transistors, even if not
those suggested in the circuit diagram, generally
switch in a range of fractions of a microsecond to
a few microseconds, which is a negligible time.

Other signal sources may be a photo -transistor, a
piezoelectric crystal giving a pressure sensing switch,
or capacitive or inductive reactance giving a
frequency sensitive switch.

SUGGESTED APPLICATIONS
Applications of this simple circuit are closely

related to the power rating of the thyristor selected
by the constructor. The authors used in the pro-
totype an unmarked thyristor of approximately 30
volts p.i.v. in a 5 amp case, as may be purchased
from many electronics shopS.

A 5 amp thyristor used with the test lamp at
2 watts was sufficient in the authors' application to
switch on automobile lights which draw about 30
watts. This still represents only half the current
rating of the thyristor.

The other rating to bear in mind is the peak
inverse voltage which may be regarded as being
roughly a measure of the forward voltage hold -off
rating.

The maximumgoltage is restricted to the maxi-
mum voltage allowed by the transistors.

With some imagination a voltage dropping resistor
and Zener diode may be added to allow increased
voltage on the thyristor, whilst the transistors are
protected to below their limit values.

Besides finding convenient use of the switch for
parking lights, the authors also found the circuit was
ample to operate a small mechanical cycle counter,
for which the input was generated by a rotating disc
with a segment cut out, permitting light to fall onto
the photocell. On this application full wave rectified
voltage was supplied to the circuit, again referring
to the thyristor, the part of each voltage cycle which
dropped to zero ensured that the thyristor turned off
as opposed to latching on as it is designed to do
when constant d.c. voltage is the power source.
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COMPONENTS ...

Resistors
R1 56k0
R2 12k0
R3 2.2k0
R4 180 k watt

All resistors -L.10%, kW unless otherwise stated

Potentiometers
VR1 100ki2 carbon skeleton preset
VR2 5000 wirewound linear slider

Transistors
TR1 0071 or equivalent
TR2 0081 or equivalent

Thyristor
CSR1 5RC5 (International Rectifier Co.)

5A 50V p.i.v. (Gate triggers at 2 volts,
15mA)

Light Dependent Resistor
PCC1 ORP12

Miscellaneous
Paxolin sheet or Veroboard 3in x 2in ,

M.E.S. lamp and holder (see text)

A counter and parking light application have been ..
mentioned. The thyristor load may also be a burglar
alarm set off by interrupting a light source.

The idea in each application is to replace the test
lamp load with a working load. Then a thyristor
is inserted which has the correct rating in terms of
a sufficient value for the maximum current and
voltage applied. Remember that the transistors are
giving a high gain so that there appears to be a fair
disparity betweeen the current drawn by the thy-
ristor and by the rest of the circuit; a large thyristor
current-say 10 amps-can be expected.

THYRISTOR SELECTION
Either latching or non -latching action is possible

and a range of load voltages and currents are pos-
sible according to the type power source, whether
d.c. or rectified a.c. respectively, and the selected
value of the thyristor.

If a constant d.c. power source is used then the
device will be latched on without regard to the.
photocell until the power source is removed.

To find the correct thyristor current rating either
(a) take the value of current given for your

load, or
(b) divide rated wattage by the applied volts, or
(c) divide applied voltage by the rated load

resistance.
Then select the next largest  thyristor so that

there is a factor of safety.
Further suggestions for the load which may be

developed quickly are a d.c. solenoid coil, a relay
coil-the relay poles doing multiple switching or
H.T. switching-or a simple resistiv load such as
a light. If the photoresistor were sensitive to the
light from a flame, the switch could be used for
flame detection.

Other suggestions are left to the reader.
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TRANSISTORS
A SELECTION FROM OUR LIST

AA Y30 109
A A Y42 15p
AAZI3 10,
AAZ15 10,
AAZI7 10p
AC107 Up
AC126
AC127 25P

C1272
112C128

AC176
04 AC187

ACI88 26,
ACY 17 SOP
ACT18 UP
ACY19 UP
ACY20 Pp
ACY21 SOp
ACY22 10,
ACY39 640
ACY40 201
ACY41 15p
ACY44 Np

.4/9s. AD14019 60y
AD149 500
AD181.115p
AD162 Up
AF114 Up
AF115 Up
API16 Up
AF117 200
AF118 60p
AF124 Up
A1,125 110p
AF126 110p
AF127 Mp
AF139 309
AF180 500
AF181 Op
AFIF15 509
A F186 40p
A F239 40y
ASY26 Zap
A0Y27 30p
ASY28 Up
ABY29 80P
A8221 660
BA100 150
0A102 80p
BA110 26P
BA115 7p
BAXI3 6P
BAXI6 7p
BAY3I 7p
BA Y38
BC107
BCIOS
BC109
BC109C
BC113 10p
BC114 20p
BC115 20p
BC116 20p
BC1113A 250
BC117 POP
BC118 20p
BC119 30p
BC134 20p
11(2135 16p
BC136 900
BCI37 209
BC138 20p
BC l47 1 120
BC148 411f6P
BC149
11(7153 tOP
BC154 POp
BC167
BCI69
501690
BC177
BCI78 rip
BC179 20P
BC182L 10p
BC183L 10p
BC18410121
B0.2.12L 120
BC213L 129
BC214L 15p
BCY30 Up
BCY31 40p
BCY32 60p
BCY93 SOP
BCY34 Up
BCY38 45p
BCY39

SI 00
BCY40 60p
BCY70 115,
13CY71 20P
BCY72 15p

3

BD116 76p OC16 Op 2N1303 -18p
00123 Sip 0C20 Up
BD124 gip 0022 600
00131 711p 0023 OOP
00132 Sep 0C24 Sep
BDY11 0025 40p

al 60 0026 &gap 201308 UP
BDY17 0020 Up 2511309 Up

11 50 002948 SOp 2141613 109
BDY38 Up 0C35 gip 202147 750
BEIY60 0036 POp 202160 gap

61.00 0042 40p 202217 Up
(043 50p 202218 My
0(244 1 p N2218A
0046 UP
0070 202219 POp
0(271 2142219A
0072 Up
0075 202220 Up
0076 111, 202221 Inv
0077 40p 2022214
0081 lep U
041410 10, 202222 rip
°CBI Z 40p 202222A
0083 UP
0084 Up 202369 150
00130 Up 702569A
00140 400 16p
00141 110, 202646 409
00170 Up 202904 LOP
00171 202904A
00200 136p
00201 76p 2142905 UP
00202 SO, 202905A
00206 Sip Up
OCP71 97, 202906 209
ORP12 Pop 2029064
012060 15p
81140 Op 202907 Up
8T141 110, 2N2907A
TIP29A 60p
TIP30A SOp 202925
TIP31A 110, 20292 10p
TIP32A 70p 203011
TIP33A 203053 20p

81 00 2N3054 50p
T1P34A 2N3055 76p

£150 203526
TIS43 409
T1850 111p 20361
TI2151 10p 251370
TI852 10p 2N9703
TI860 lip 203704
TI861 110p 203705
TI862 Up 203707
V405A 211p 203708
VR525 1160 203714
W01 30p 12 00
WOO 45p 7N3715MM

lop a 20
ZTX 10812p 203716

TX109 £2i6
X30 203771

2TX301 02 00
ZTX302 2419 203772
ZTX 303 20p 62.06
ZTX304 26p 203773
ZTX500 61 36
ZTX50 2N3791
ZTX 502
ZT X 503 170
ZTX 504 4011
ZT X631 26,
1N914 7p
114916 .100
1144148 7p
1844 7p
113921 7p
15922 Bp
20301 UP
20302 30p
20303 Up

0404 200
896 15,
697 16P

0698 110,
2N706 10p
20706A 111,
2070/tw 15p
20930 SOP
20987 40p
201131 Up
201132 UP
201302 lir

2N1304 /MP
201305 1310
201306 Up
201307 /1611

lip
10o
12p
10p

H EN RY'S Cos INTEGRATED CIRCUITS

Mo.
7400
7401
7408
7401
7401
7406
7410
7413
7410
74.10
7440
7441
7442
7443
7447
7440
7450
7401
7488
7464
7460
7470
7471
7471
7474
7475
7476
7480
7401
7482
7483
7484
741111

7490
7491
7492
7493
7464
7495
7496

BF116 261
00154 SOP
BFI58 lip
BF159 3111
BF180 UP
00194 lie
BF195 16P
11111116 124
00197 lip
BPX13 SSP
BFX99 Oip
BFX30 UP
00X84 ON
BFX85
BFX86 Up
BFX87 UP
BFX88 1011
00110 UP
BFY50 201
B110516/00
BEY52 LOP
BFY53 15p
BFY90 UP
B8X2O 151
BBX21 20p
B8427 16p
BST954 12,
BBY95 12p
BU105g 26
BY1001111159
BY126 12p
BY124 16p
BY182 110,
BYZIO 8611
BYZI1 Up
BYZ12 Up
BYZ13 Up
BZY7811 00
GET102 Up

ET103 26p
GETIII 414
(TET113 261/
GET114 20p
OET115 609
GET1113 55p
0 ET880 460
0ET882 30p
HEX136

11 60
0M378A 55p
MATIO1 26p
MAT121 Up
007240 60p
02420 814
MJ421 110p
MJ2801

11.10
022901

11.00
MJE340 60p
MJE370 00,
31./E371 60p
MJE520 76p
MJE521 70p
MJE2955

1110
JE3055

At P8A06 15p
MPBA56
MPSA70 1
MP8U06
MP9I1256 65
NKT214 20,
NKT216 Pop
NKT403 751
NKT404 660
OAS UP
0410 115p
0A47 10p
0.670
0A79 1

0A81
OA90 8
0.191
0A95
04200
OA202

203019
203820 p
203823 OP
203824 116P
203903 2011
2N3906 UP
204058 120
204061 lop
204062 12p
2N420 12,
2042 121
204871 35p
2145457 UP
205458 Up
205459 40p
40250 60P
40360 40p
40361 40p
40362 60p
40430 01 00
40549 116P
40594 11 06
40595 11 00
40636 01 10

"Full transistor
ist available --
sand for your

copy today!

4 -bit up -down shift register ..
5 -bit parallelltieriel in/out shift register

74106 8 -bit bIstable latch ..
74118 Hextuple Set -Reset latches ..
741111 Monoetable multivibrators .. ..
74141 BCD -Decimal decoder/Nixie driver ..
74145 BCD -Decimal decoder (I- 4-11ne) TTL 0/P .

74160 16 -bit data selector/multiplexer .. 1335
75151 8 -bit data
74118 Dual 4-1Ine to 1 -line data selector multiplexer 11115
74164 10 -bit decoder/demultiplexer 0200
74156 Dual 2 -line to 4 -line decoder/demultiplexer 21.50
74151 Dual 2 -line to 4 -tine decoder/demultiplexer 11.55
74190 Sync decade up -down counter, 1-1Ine mode .. 1195
741111 Sync 4 -bit up -down counter, 1-1Ine mode .. 01915
74192 Sync decade up -down counter. 2 -line mode .. 1200
74108 Sync 4 -bit up -down counter, 2 -line mode .. 1240
74195 Asynchronous presettable decade counter .. £1.50
74197 Asynchronous presettable 4 -bit binary counter El
Texas 1.(2. Handbook. Complete inforMationon 100 type
Complete data on the abore in booklet 20 pages. Ilef. 29, iss
Integrated circuit socket. 14 pin 0.1 I. 25p; IC pin D.T.L. 30p

INTEGRATE
CIRCUIT

00040000
PC4010P

C12
PA246
TAD100
TADI10
007240
7020 (T05)
7040 (T051
7090
723C(T06)
7411XT05)
MCI3031.
MCI304P
11140313
741C(011.)
914(T05)
923(T05)
TOSHIBA
20 watt amp.
TOSHIBA
Pre amp

E2
£1.50
81 .60
SI 50

501
75p
45p

git4154

80,
1200
1215
1150

.1' 75p
40P
40p

£4 47

01 60

PLENIET [WT1011111110
CIRCUIT 3 Watt AmplIller
2L40111)
Complete with 11-1461.
booklet, circuits
and data

El 40.,

111,
27p
18p
lip
lip
720
711

191-8610
11.80
lip
lip
lip
lip
lip
/71
27,
17,
37,
42p
97p
75p
/1.15
80p
90p
85p

4Ip
70p
96,
70p
70p
75p
70p
97p

£230
95p
55p
96p

SI 40
£320
053

21.27
21-75
01.47
11,47
2145
21.85
1140
11.30
aka

WIER DIODES
1- 25 100 500 1000
24 + + + +

400m/w
BZY 08
series* lip lop Sp 7P Sr

i watt
Z1. aeries Up Pop 1011 170 11/11

3 watt
STZ series '30p 270 25, Up 20p

10 watt
ZS eerie. +40p 370 Up 100 Up
All types are 6%. Wire Ended + these
Stud. in voltages 3 3-100 volt In all
standard values. 33.33 volt.

Dual J -K flip-flops with Preset and Clear 34p
Gated Full Adder .. 67p
16 -bit read/write memory .. 11.10
2 -bit binary Full Adder 70p
4 -bit binary Full Adder 85p
16 -bit RAN with gated write Inputs .. 80p
Quadruple 2 -input Exclusive OR gates 38p
BCD decade counter .. Sip
9 -bit Shin register OOP
Divide twelve counter
4 -bit binary counter .. 116p

Dual entry 4 -bit ahitt resister 70y
70,
95p

22.00
SOP
50p
91/p

11.10
£295
90p

21.20
1140
11.35
21.35
11.75
11.75
11.80
11.80
111-10
11.50

paid

100+
14,
14p
1p
14,
14p
14p
14
14.
14p
14p
601
Up

01-30
0140
11,
14p
14p
14p

112,

Up
U.

p38
31p
59p
01.00
85p
805
75p
35p
SOP
11011

80p
O 0p
611,
N p
900
£1.75
80p
46p
S O,

1110
£215
80p

11.15
11.30
11.10
11.10
0100
11.60
11.85
£1.60
41.10
£1.10

US
110
120
12,
lip

121
12p
SOP
SOP

lip
lip
Ski
66,
709

£1.15
£115
120
111p

12p
12p
12p
201

110p

35p
28p
55p
909

130p
73p
71p
33p,
66p,

611:\
661
SOF
101,
83
£1.50
70p
4Ip
70p

Al  00
£2.05
70p

1140
11.05
11.05
21.05
11.50
£1.50
11.55
£1.40
111 -OP
41 .00

TRIACS
Kw itoossioriss

P.I. Cu/rent 1-11
Type volts
8C38A 100 3 amps my
803511 200 3 amps 1111/

90350 400 3 amp. SOp

SIC40A 100 6 amps 90p
8C40B 200 6 amp. 11 06
BC4OD 400 6 amps 11 00
SCAM 100 10 amp. 01 06
8045B 200 10 amps 11 15
8C450 400 10 amps U
8050 A 100 15 amps 1114
805011 200 15 amps 0140
80500 400 15 amp. £1 .76
804011 500 6 amps £1 05
E1C46E 600 10 amps 11.46
80501 500 16 amps 11-N
!MAC 13D2 UP

QUANTITY
OFFERS I

FROM STOCK

AFII7 Mallard 200
25 + 17p

100 + 15p
500 + Ilp

1000 + 10p

2N211411 Motorola
40o

25 + 35p
100 + 324,
500 + lip

1000 + 1Sp

0C170Mullard 2SP
25 + 10p
100 + lip
500 + I Sp

1000 + 13p

07127 Mallard ISp
25 + 12p

100 + 10p
500 + Pp

1000 + ip

0C35 M u I lard SOp
25 + 45p

100 + 40p
SOO

1000
+ by
+ Sp

K M All Makes
100

25 + Opl
100 + 7p
SOO + SP

1000 + Sp

203055 Fairchild
750

100 ++ 10p
SOO +

1000 +
40p
1So

B YZI1Mullard 2So
23 +

100 +
20p

SOO + ISp
1000 + lip

04202 10o
25 + ip

100 + 7p
SOO + OP

1000 + Sp

KU Mallard SOp
25 + SOp

100 SOp
SOO + 45p

1000 4- Up

201019 T., a, 350
25 + lOp

100 + 23p
500 + lOp

1000 +

SILICON RECTIFIERS
1 AMP 311111ATUR/3 PLASTIC WIRE SIDED
Type P.I.V. 1 X40, 50+ 100+ 600+1000+
104001 50

104003 200
N4002 100

104004 400
Y. 1514005 600

104006 $oo
104007 1

6r 41p 4p 3111
Sp 6p 41p 4p
7p 6p 6p 41p
7p Op 6p 411
1111 SP 7P 09

10P 6P 11

10, 91 11

10
87121

16p
16p

Single 8 -Input NAND gat. .. .. lip
Dual 4 -Input NAND buffer gat. . .. leg
BCD -Decimal decoder/Nixie driver .. 700
BCD -Decimal decoder (4 -10 -line) TTL 0/11 .. 700
Execs. 5 -Decimal decoder TTL outputs .. 110,
BCD -Decimal 7 seg. decoder/Indicator driver 01.45
BCD -Decimal 7 seg. deooder/driver TTL 0/P 1145
Expand dual 2 -Input AND -OR -INVERT gates 111p

Dual 2 -wide 2 -Input AND -OR -INVERT gates lip
Quad 2 -input expand AND -OR -INVERT gates lip
4 -wide 2 -Input AND -OR -INVERT gates .. lip
Dual 4 -Input expenders .. .. .. 16p
Single J -K lip -flop (gated Inputs) . 25p
Single J -K flip flop (gated inputs) . 2-5o
Dual J -K flip flop .. .. Up
Dual D flip flop
Quadruple bistable latch 407,450

40p
80p
11.25

.. 87p
11-00

.. 90p

ci4V
.. Nip
..

BRA BRANDEDULL SPECIFICATION TTL74 SERIES
FAIRCHILD, I.T.T. AND TEXAS

DEVICES MAY. BE MIXED TO QUALIFY FOR QUANTITY PRICING
Discripeom I-11 11-24 25-11

Quadruple 2 -Input NAND gates 20p lip 14p
Quad 2 -Input open collector NAND gates lip lip lip
Quad 2 -Input NOR pates .. .. .. Set lip 18,
Quad 2 -Input open collector NAND gates Sep Up lop
Hextuple Inverters . 110, lip DIP
Hex Inverters with open collector output. 13 lip
Triple 3 -Input NAND gates Ulp
Dual 4 -Input Schmitt triggers
Dual 4 -Input NAND gide.

Set
10p
10p
Sep

759
711,

11 4111
11-75
01.75

10p
SO,
SOP
NOP
80,
10p
40,

.. 11.00
12.50

.. £1.00

.. 60p

RIDGE RECTIFIERS
NIMatore Potted Moon 1' x r 0 I'

Cur- OW,
Type P.I.V. rent 1-12 Type P.I.V. rent 1-11
1002 100 2a Up 4004 400 4a 75p
2002 200 2a 65p 6004 600 4.
4002 WOO 2,a 75, 1006 100 Ila
6002 .100 2a 80,2000 200 6a
1004 100 4. Sap 4006 400 00
2004 200 4a 700 6006 600 6. 111 10

BC108 a, , 9
Mak, 10P

25 t- ip
130 + 7p

SOO + 5p
1000 + SP

AMA ADI42 35p
each

25 + 32p
100 + 20p
500 + 23p

1000 + 1.1p

- iries invited for new types arriving daily
ADDITIONAL DISCOUNTS 10% 12+: WK, 25 : 20% 10r+ -DELIVERY IS FROM STOCK

OUR RANGE /S ALWAYS

ENRY'S SEMI-CONDUC I UK DEPARTMENT
303 EDGWARE RD LONDON. W2 TEL 01-723 1008/9

A D I 0 LTD. CALLERS 356 EDGWARE ROAD W2

MEW LIST NEW PRICES
1871 TRANSISTOR
LIST 1500
SEN 0 FOR YOUR FREE
COPY TODAY

DISCOUNTS AIR resportlully sk
10% 12 2 ANY ONE customers to include
IS% 20 TYPf &minimum II 00 per
2000100 order it 11.1psto plan .8.0
POSING/7p. ALLORDERS & sores postage as well

4

1-6 -1." *;212 AA
we -/ tZ14,2,21Rleir ";;.
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SPEECH
BY FRANK W. HYDE
HIGH POWER IN THE
IONOSPHERE

There are a number of areas
where man attempts to modify his
environment to suit his needs and
the latest of these would appear to
have a possible future effect on
communication systems.

The new experiments in this
direction have been made using a
radio telescope, with a 1.000 feet
diameter dish, located at Arecibo.
The very high powers that have
been used with this radio telescope
dish have resulted in the heating of
the F -layer of the ionosphere.

The idea that this might be pos-
sible has been talked about for a
number of years. The writer was
engaged in some of this work when
the ITA television system was in-
augurated. It was noticed then that
when a high powered station was
opened the transmissions appeared
to become reduced in intensity after
about three months.

Although a few people accepted
that this was due to ionospheric
modification the work was not pur-
sued for lack of support. Now in
the intense beam that is obtained
with this giant dish, it is possible to
follow up early ideas, particularly
those put forward in 1970 by a team
at Boulder, Colorado, using a very
large aerial array.

The Arecibo dish has already
established itself as a pioneer
instrument. It confirmed beyond
doubt the rotation period of Venus
and also proved the correct rotation
period of Mercury.

Since it is the largest dish in the
world there have been many calls
on its use by radio astronomers and
the ionospheric teams have felt that
they have been rather overshadowed
by the astronomers. However, the
dish may for a time at least revert
to its original planned purpose
which was the study of the
ionosphere.

The )r W. E. Gor-
don. ..eb a preliminary
report of what has been accom-
plished with the 100kW transmitter.
which operates in the 5 to 10MHz
band. The actual frequency of the
experiments was 5.62MHz. It is
possible to use the radar equipment
at the same time as the "heater"
transmitter. It is, therefore, possible
to observe the effects of the high
power on the ionosphere.

When the transmitter is switched
on the temperature of the F -layer
increases and airglow appears to-
gether with infra -red activity. The
variation in heating is measured at
430MHz and a contour map plotted
for changes of temperature. It
is clear from these maps that
plasma forms like a bubble some
100km in length and 50km across.
Aligned with the magnetic field this
rather cigar -shaped plasma shows
a temperature rise of some 300' C
over the normal temperature of the
region which is of the order of
1.000' C.

Naturally such an area has a

direct effect on communications
since the reflecting "property is
affected. It may become a useful
tool in the propagation conditioning
of the ionosphere.

MARTIAN MOONS
Much speculation has been made

about the inner Martian moonlet
Phobos in the past, including a

Rugged surface features
of the irregularly shaped
Martian moonlet Phobos
are visible in this
computer enhanced
photo. The photograph
was taken by Mariner 9
during the 34th orbit of
Mars.

suggestion tt. it was hollow o, an
artificial body, because of the low
density that it appeared to have.

Since Mariner 9 went into orbit
around Mars on November 13 a
raging dust storm had obscured
the surface features of the planet.
So scientists directed its television
cameras towards one, then the
other of the two martian moons.
Some scientists regard Phobos and
is sister moon Deimos as even more
attractive research targets than
Mars.

Of all the moons in the solar
system, Phobos is the only one mov-
ing around its planet faster than the
rotation of its parent body and no
one has yet suggested a reasonable
explanation for this unique be-
haviour, reminiscent of man-made
satellites.

Both the satellites of Mars have
now been photographed and the
pictures of Phobos show it to he
a rather miserable irregular chunk
of rock. It is crater marked, with
at least one huge crater. and its
size is approximately 15 miles by
13 miles. The natural conclusion
must follow that it is a captured
asteroid.

During the journey towards Mars
the probe photographed Deimos
from a distance of 5.300 miles. It
was described in the preliminary
reports as being potato shaped.
about 8 miles across and have
groove like markings. The irregular
shape is compatible with its small
size.
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Mill PURPOSE AMPIIIIER
An experimenter's amplifier with input
requirements By F. C. JUDD

sensitivities to suit most bench

THE general purpose amplifier described in this
article has inputs suitable for a wide variety of

audio signal sources including those requiring
special frequency correction such as magnetic pick-
up cartridges and tape heads. The amplifier can be
split into two sections and operated (a) as a signal
pre -amplifier and (b) as a small power amplifier, each
being independently usable.

There are five input sockets and these can be used
for the following signal sources:

(SK4) For all magnetic pick-up cartridges. Pro-
vides RIAA frequency response correction and
has a nominal input sensitivity of 6mV at
56 kilohms.

(SK3) For ceramic or crystal pick-up cartridges
of high impedance and output signal. The high
input impedance provides the necessary equali-
sation for record replay.

(JK1) Input sensitivity is approximately 2mV.
Suitable for microphones from 200 ohms
impedance and upward.

(SK2) Suitable for radio tuners and/or tape
record/replay units with linear output or any
linear signal source of between 100mV and
500mV.

(SKI) Input sensitivity 5mV. Suitable for direct
connection from medium impedance tape heads
and provides a compromise CCIR /NAB replay
characteristic.

The sixth possible input is direct to the output
amplifier via the volume control. This will permit
connection of linear signal sources in excess of about
500mV which would otherwise overload the pre-
amplifier.

The power amplifier will deliver 3 watts r.m.s.
power to any small loudspeaker of between 5 and
15 ohms and its input sensitivity via the direct input
link to the volume control is 80mV for 3 watts out-
put. The pre -amplifier will deliver 80mV from its
link output terminal for the following input ratings:

Magnetic pick-up (SK4) 6mV 56 kilohms

Ceramic pick-up (SK3) 100mV 820 kilohms

Microphone (JK1) 2mV 100 kilohms
Radio (SK2) 100mV 120 kilohms
Tape head (SKI) 5mV 100 kilohms

THE CIRCUIT
The circuit is shown in Fig. 1. The inputs are

selected by SI a and where necessary taken through
suitable attenuation networks to TR1 which, with
TR2, forms a direct coupled pre -amplifier. Negative
feedback is used to control gain and/or equalisation
and is taken from TR2 collector via the networks.
and SI b to the emitter of TR1.

The pre -amplifier output is taken to the link ter-
minal strip and then by VR1 (volume control) to
the output amplifier. When the link is uncoupled .the
pre -amplifier output can be used to drive any other
external amplifier. Alternatively, signals may be

'taken directly to the output amplifier by way of
VRI.

The output amplifier itself is a fairly simple driver
and complementary pair output arrangement and
providing the specified components are used and the
heatsinks are to the dimensions given, it requires
no special adjustment or protection against thermal
runaway. '

The power supply employs a transformer with a
centre tapped secondary delivering 13V either side.
Note that only 13V are applied to the rectifier, that
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COMMENTS .
Resistors

R1 120kil
R2 12ki2
R3 820ki2
R4 220kl2
R5 56ki2
R6 1.2kil

--R7 220k12
R8 180kS2

180ki2
R10 1242
R11 11a2
R12 1 kil

--R13 39010.2
- R14 12ki2
All kw, 10% carbon except

Capacitors
C1 2.5µF elect. 16V
C2 100µF elect. 40V
C3 2.54F elect. 16V
C4 6,800p F
C5 0.02µF.
C6 10µF elect. 25V
C7 2.5µF elect. 16V

Transistors
TP1 BC109
T112 BC108
TR3 BC108
TR4 AC128
TR5 AC176
TR6 AC128

-R15
, R16

R18
R19
R20
R21
R22
R23
R24

47ki2
10162
3.2k12
3.91a2
120ki2
39ki2
47ki2
39012
2212
2.2ki2

R25 1512
R26 56012
R27 2.212 2.5W
R28 2.2i2 25W

where otherwise stated

C8
C9
C10
C11
C12
C13
C14
C15

Potentiometers
VR1 101d2 carbon logarithimc

0.01µF 
4,700pF-
022µF
25µF elect. 25V
2501.1F elect. 25V
4,700pF
500µF elect. 25V
2,500 elect. 40V

16 N E

MAINS INPUT

Fig. 1. Circuit diagram of amplifier and power supply

Switches
S1 Double pole 4 -way switch
S2 Mains on/off toggle switch

Transformer
T1 Mains transformer, 13-0-13V secondaries

type TS2/13 (Henry's Radio)

Sockets
SK1-SK4 Phono sockets (4 off)
JK1 Standard jack socket

Rectifier
D1 -D4 Rectifier type LT119 (Henry's Radio)

Miscellaneous
Link terminals -4 -way strip type TS64 (Ht 'iry's

Radio), 0.15in matrix plain Veroboard 3fin x 8in,
.e heatsinks and copper transistor clips (3 off), 8in x

}in aluminium angle. Plywood for base board and
cabinet.
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Baseboard assembly of amplifier control panel, component board and power supply. Note the use of
aluminium heat sinks for mounting the output stage transistors and aluminium screening for the underside
of the components board

is, only one half of the winding is used. This pro-
vides 25V d.c. to the amplifier which falls to
approximately 22V when the power stage is deliver-
ing its full output.

CONSTRUCTION
The entire pre -amplifier and output stage can be

assembled on a single circuit board as shown in
Fig. 3. The input sockets, the selector switch SI,
the link terminal strip and volume control, etc. are
mounted on the control panel as in Fig. 2.

The transistors TR4, TR5 and TR6 are mounted
on aluminium heatsinks with copper transistor clips.
Do not cut the transistor leads and place a piece of
sleeving over each to prevent short circuits. The
circuit board is plain s.r.b.p. (0.15in matrix) which
is mounted on an aluminium screen by means of
stand-off spacers and 6B.A. bolts. The complete
assembly is attached to the base board on a length
of aluminium angle. The control panel is also
mounted on the baseboard by similar means.

The lead from the common of SI a to CI must
be screened with the screen grounded at the com-
ponent board.

PERFORMANCE AND TESTING
Before connecting check the output pair and

driver transistor circuitry in particular as both npn
and pnp transistors are used and it is quite easy to
connect them wrongly with obvious results. It is

To mains earth
and Board screen CIO C4 R15 R18

R16

Fig. 2. Component layout and wiring of amplifier con-
trol panel. Apart from S2 all flying leads should be
routed to the component board

also worth checking the power supply before con-
necting the positive line to the amplifier and make
sure that 25V only are available.

The quiescent current of the amplifier with no
signal input should be approximately 22mA. At
maximum r.m.s. power output the current will rise
to about 200mA and the rail volts will fall to about
22V. The amplifier is quite safe with the speaker
disconnected but do not short circuit the speaker
terminals whilst power is being developed.
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AMPLIFIER CIRCUIT BOARD
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The amplifier being used to check a record deck. One
of the many bench applications of the unit

If possible the signal input sensitivities should be
checked but providing the circuit has been correctly
wired these should comply with the figures given.

The frequency response of the power stage is
giTien in Fig. 4 but can be extended a little at the
low frequency end by doubling the value of the
output coupling capacitor C14, that is, making this
1,000,14F. The same graph shows the response from

dB

.0

'
15

Magnetic pu nput response

10

5

'...S.

0

\\5
Power amp it response

10

15

Ift

Fig. 4. Graphs
responses
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Fig. 5. Tape head input frequency response

the magnetic pick-up input which is to RIAA
characteristic. The response from the tape head
input (Fig. 5) is between CCIR and NAB charac-
teristics and provides a replay response more in line
with that used on modern domestic tape recorders.
It is suitable for tape speeds of 7f and 31 inches
per second.

The combined response of the pre -amplifier and
power amplifier for radio or microphone input is as
shown in Fig. 4 although the response of the pre-
amplifier by itself is considerably wider and extends
down to 20Hz and to well above 25,000Hz. The hum
and noise level for the complete amplifier is better
than -60dB for all inputs.

A SUITABLE CABINET
The cabinet size or shape is not critical and it

need be only large enough to accommodate the
amplifier and a loudspeaker which may be any
round or eliptical type capable of handling 3 to 4
watts of audio.

APPLICATIONS
The amplifier has many applications as a bench

testing instrument for audio signal sources of all
kinds and could be duplicated for stereo reproduc-
tion with the second channel run from the spare I 3V
mains transformer secondary with an extra rectifier
and smoothing capacitor. The circuit could also be
used for a small record player in which case the
switching and components for unwanted inputs need
not be included. For example, for a mono record
player with a ceramic or crystal pick-up the switch
SI is omitted, the collector of TR2 coupled back to
the emitter of TR I via C6 and R15 and the input
taken via R3 straight to CI with R4 connected from
R3 to earth as shown. The link terminals would not
be necessary so C7 would be connected straight to
the top of VR1.

One final point. It may be found worthwhile to
place a screen (thin tinplate or aluminium) under-
neath the baseboard and connect this to common
earth to prevent hum pick up particularly from
bench mains wiring.

POINTS mum
I.C. DIGITAL DICE (December 1971)
There should not be a connection between gate
output G6 and common, that is P14 and P15 on
the Veroboard layout.

P.E. SCORPIO IGNITION SYSTEM (November,
December 1971)
See letter on Readout page 248

PHOTOPRINT PROCESS CONTROL
(January 1972)

Components List page 26. TR5 should be type
2N2926G.
Fig. 2 page 24. R16 is 3.3 ohms or 6.8 ohms as
in the Components List.
FSI could be a IA anti -surge fuse for better
protection.
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Philips 580 Stereo
Amplifier (List 629.00)
Rogers Ravensbrook 11
Stereo Amplifier in teak
case (List 652.50)
Rogers Ravensbourne
Stereo Amplifier in teak
case (List £64)
Metrosound ST2OE
Stereo Amplifier in teak
case (List £3950)
Goldring GL75
less cartridge (List 141.61)
Garrard SP25 111 with
Goldring G800 cartridge
(List £2835)
Garrard AP76
less cartridge

BUDGET HIGH-FIDELITY STEREO SYSTEMS

PR EMI ER STEREO SYSTEM "ONE" consists of the new Premier 000 all
transistor stereo amplifier, Garrard 2025 TIC auto manual record player unit
fitted stereo 010110 ceramic cartridge with diamond stylus and mounted in teal.
finish plinth with perspex cover and two matching teak finish loudspeaker
systems. Absolutely complete and supplied ready to plug in and play. SW
amplifier has an outwit of 5 watts per channel with intuits for ceramic and
magnetic pick-up, tape and tuner alp tape output socket and headphone socket.
Controls: Bass, Treble, Volume, Balance. Selector. Monn/Stereit switch. Head.
phone socket. Power on/oft. Black leatherette cabinet with aluminium front
panel. Size 12.1in X Olin X 2,1in. (Amplifier available separately if required
S1045. Carr. 40p.)
PREMIER STEREO SYSTEM "TWO", as above but with Garrard SP25
Mk. III and magnetic cartridge-ONLY MS. Carr. £1.75.

PREMIER STEREO SYSTEM "THREE." Thi,
consists of KLIN(IER KC903 stereo amplifier
giving O watts rms per channel with Bass, Treble.
Volume and Balance Controls. Intuits for Magnetic
and ceramic pick-up. tuner. tape in and mot. St erri
earphone socket. llarrard SP25 Mk. III in teak
finish plinth with cover and fitted Monotone 9TA IWO
diamond stereo cartridge. A pair id 113110 Speaker,
size x 101in x 9in fitted EMI units complet.
the matching system. ONLY 157-75. Carr. £175.

E40.95
carr. Cl 75

FREE
all leads
and plugs
supplied free
with all
systems

PREMIER HI-FI OFFERS!

£2300

£3950
£4900

£28.50
£2900

£1550
£1950

Garrard 401
Transcription Unit
(List £4015) £.29.00
Garrard 2025 TIC with
Sonotone 9TAHC Diamond
Cartridge
Garrard 202,, T C with
Sonotone 9TAHC Diamond
Cartridge ready wired in
teak plinth with cover

£.9.97

£12.45
Carriage and Insurance 50p extra any
item.

TAPE CASSETTES

C60 (MO 37p
C90 (n..) 62p
C120 (t.) 87p V.°5',
P & P. 5p

FREE Cassette Held Cleaner with every 10 cassettes
purchased

All can be supplied with library cases
at 3p extra each.

SP25 Mk III SPECIAL!
Garrard SP25 Mk. III Single
Record Player. Fitted
Goldring 0800 Magnetic
Stem Cartridge. Complete
in Teak Plinth with Rigid
Perspex Cover.

Total lint Price over £34.
PREMIER £18.90PRICE

P. & P. 50p

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

Amp-- 62.47 " P25p
STEREO STETHOSCOPE SET Low imp. £1.26.
P. k P. 10p
MONO STETHOSCOPE SET Low imp. Up. P. & P. 10p

NEW LOW COST PREMIER 800
STEREO AMPLIFIER

A truly high quality stereo amplifier-compare the
specification. compare the price. Output: 3 watts per
channel. Frequency response: 30-20,000He * 2dh.
Distortion: . Output Impedance 8 ohms none. Inputs
equalised to
Magnetic 4mV. Ceramic 100niV. Tuner 100iiik
Tape 100mV. Tape out 150111V. Din sockets for inputs
and outputs. Mono/Stereo switch. Stereo Headphone
bucket. Attractive slim line design black leatherette
cabinet with aluminium front panel. Sire 121in x
fi: In x 2:in.

ONLY £1625 (t``.

E.M.I. 13x8in. HI-FI SPEAKERS
Fitted two 2iin tweeters
and crossover network.
Available with 8 or 15
ohm impedance. Hand-
ling capacity 10W. Brand
new.

£3.47 I'. P. lOP

" WELLER EXPERT"
- SOLDER GUI

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

Two position trigger gives instant
dual heat 1001140 watt. 240 volt A.C.

£4.25 30pP.
P.

e=C11
"Weller Marksman" Soldering Iron
Lightweight, A in pencil hit, 25 watt. '54(1 1. A A '.

51050 P. & P. 15p

" VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.

TENSILISED to ensure the most permanent base. Highly resistant to break
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped-attractively boxed.

LEI r 260' P.V.C.
YTS 3' 460' POLYESTER
DES 51' 600' POLYESTER
SF6 P.V.C.
LP6 V 900' P.V.C.
DTA 6' 1200' POLYESTER

Up
alp
579

500
75p

TAPE SPOOLS r 55, 6", Sr. 7' SP.
Post and Parking 3' 5p, 5'. bi- 8p, 7' 10p. (3 reels and over Post Tree.)

LPS 5r 1200' P.V.C. 76p
DTS 8f' 1800' POLYESTER 11.12
ITS Of' 2400' POLYESTER 61.117
SP7 7' 1100' P.V.C. 112p

LP7 7' 1800' P.V.C. 75p
DT7 7' 2400' POLYESTER SYSS
TT7 7' 3600' POLYESTER id 50

5%.100 fee. rimuunoromme

- I =0AFORD S,

Ardpiro ITOf TINHANT (LION, NO

23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 (112.77
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NEW
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.
Specification: 20 Watts DIN,
4 ohms impedance, 8 ins
bass unit, dome HF
radiator, crossover
frequency 4,000 Hz.

Axent 100 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 unit in
two-way systems, the
sensitivity and high frequency
roll -off of the Audiom 100 has
been tailored to match the
Axent 100.

Goodmans
Sound reasoning.

THORN er of the Thorn Grout,

17Iease send Free leaflets on Constructors Equipment
Name

I Address
P E 2

Goodmans Loudspeakers Ltd.,
12ownley Road, Havant, Hampshire P09 2NL

SAVE UP TO E10
on the Boots Audio System now!

The amplifier is fitted with controls for treble, bass and stereo balance and° special
contour control. Power output 4 watts.
The deck node by Philips has autochange and single -play facility,with a manually
operated pick-up liff, ceramic cartridge, diamond stylus and transparent dustcovet.
The Loudspeakers ore et!',' dual cone high flue units.
The Mono Radio Tuner covers VHF, Medium and long Vea.bonds. Mono but stereo
convertible if required. Mains powered. (can be purchosed separately).

This Unit Stereo and Mono Radio Tuner
are the components of the popular
Boots Audio System.  Now you can
buy them both for only £67.90 instead
of £77.90.  Or separately - The Unit
Stereo normally £52.90 is now £47.90
a saving of £5.  The Radio Tuner,
normally £25 is now £20, a saving of £5.

And you can be sure you're getting
good value for money. This superb
Audio System is normally great value at
£77.90.
It has up-to-the-minute styling, using
electronicallymatched components to
provide outstanding performance.

Such an excellent bargain can be
yours for just £67.90. And once you've
come along to a Boots Audio and
Record Department you'll find lots of
interesting things to delight the musk
lover. But don't delay because the offer
ends on March 11th.

'These special
offers are available
From Boots Audio
and Record
Departments,
while stocks last
from Jon 31st to
Marsh 11th.

Connoisseur
S.A.U. 2 Pickup Arm

Recognised es one of today's most advanced pickup arms it

i
features:

a Auto -bias Compensator
Precision Balance
Hydraulic Lowering
Device

New Adjustable Head Shell

S.C.U. 1 Stereo Cartridge
A quality cartridge designed specifically for

the person who appreciates his
equipment.

Precision Stylus Balance
An inexpensive and useful gift

for the hi-fi enthusiast.
It's simplicity itself to
work out and
adjust the weight of
the stylus so as to give
correct working

conditions and perfect results. Covers a range from 0-6 grams with 3 gram
calibrations

j1114611.1'

A.R.SUGDEN &CO.
(ENGINEERS)LTD.
Market Street, Brighouse HD6 1DX, Yorkshire. Telephone: 2142.
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WI ether you are a hi fi fanatic with an ultimate desire !o reproduce recorded
sound at its very best, or just an average person who likes music around
th3 house without being too particular about the techniques or finesse
of the result this suppleme.-it has been devised to explain some of the
mare important points about pickups and turntable units that most
i_sers may meet.

That equipment used to rotate a recorded disc and detect the recorded
signal is sometimes called (a) a record deck; (b) a transcription unit:
(c,,: an autochanger; (d) larntable and pickup. A record deck is the
ceneral term applied without any implications of duality. A transcription
unit has by convention implied high quality ofien with the finest per-
k:i-mance currently available. An autochanger is a record deck with
exira mechanisms to change the disc at the end cf replay arid operate the
Pickup on and off the disc.

Whatever class of equipment ;nterests you, it is fairly certain that mann-
iairturers' literature will offer you some or all of the important technical
;e-etures that jou will wish to know to assess ;he value -for -money factor

your intended purchase.

Philips GA30111ffirErreel

LI:OLE going info' :..haracteristics
B individually let us first consider
the equipment as a whose. The
sensitive element, which translates
information stored in the disc
groove. is a transduce:r-frequehly
called a cartridge. its function is
to generate electrical signals from
vibraticns of a sty1J-s caused oy
varyinc patterns c: -ncculation in
the groove wall. The principes
are the same for mono (single
channel) or stereo (dual charnel;

Transcription turntable Thorens
TD124 Series It and SME 3909
Series II pickup arm with rest,
side thrust correction weight,
counterbalance weight at ihr rear
and tracking weight on the side

recordings. The sigrificant
difference is the direction .n which
the st,(tis is vibrated and the
relationship between the signals
derived as will be explained later.

The cartridge is fitted :o the
underside cf the pickup head,
which may cr may not be detachable
from the pick-up arm. A modern
cartridge ...isually carries two holes
or slots :n its mounting with a
"standard ' pitch of 0.5:n for
securing to the head shell.

Garrard autochanger AT60 Mk II

the motive power to rotate the
disc is provided by a synchronous
motor driven turntable operated
from an a.c. mains supply.

The trans.ation of the :ecorded
information into an electrical signal
is loaded with mechanical and
electrical problems, although
current encineering practice has
enabled the designer to master
them. Extremely high quality
reproduction from disc is now
possible in two and tau: channels.
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HOW THE STEREO PICKUP WORKS
As is well known, sound signals

recorded monophonically or from
a centre -stage sound source causes
the replay stylus to vibrate laterally.
See Fig. la.

In the case of two -channel stereo
records, the two walls of a V-
shaped groove are modulated
independently (Fig. lb). The wall
nearest the centre of the disc
carries the left channel information ;
the other carries the right channel
information.

Depending on the phasing
between the left and right signals,
the replay stylus vibrates laterally
when there is only mono or centre -
of -stage - stereo information
(Fig. 2d), indicating in -phase con-
ditions ; and towards the vertical
when the stereo information is at a
maximum (Fig. 2c), indicating anti -
phase conditions. Intermediate
phase conditions result in different
angles of vibration (Figs. 2a and 2b).

Some of the latest "four channel"
or quadraphonic discs carry hall
ambience effects in one or two
rear channels by the phasing
interplay between the front left and
right channels, with the rear
channels being derived from anti -
phase information. The four
channels are matrixed into the two
channels of the disc, so that when

four -channel replay is required
corresponding decoding matrix is
adopted, the disc replaying in
normal two -channel stereo.

Another scheme is based on the
front two channels being recorded
almost normally, with the two rear
channels introduced by frequency
modulated signals with sidebands
extending to some 50kHz. This is
called the "discrete" system be-
cause the four channels are handled
in isolation throughout.

At the time of writing there is no
quadrophonic disc standard, but
ideas on both methods exist, with
variations of the former.

Compatibility is one key note,
which refers to the ability of the
four channel system to replay in
stereo or, indeed, in mono with
minimal loss.

Correctly balanced mono replay
from stereo discs is achieved by
using a mono cartridge or a stereo
type with the two channels cor-
rectly phased in parallel or series
into the single replay channel.
However, the stylus assembly must
be endowed with adequate vertical
compliance to avoid the inertia of
the whole pickup from trying to
follow the vertical vibrations of the
stylus !

Fig. la. Stylus tip in a mono
recording groove; first half -cycle

Fig. lb. Stylus tip in a mono
recording groove; second half -cycle

lal lb) Id Id)

1? 9/ 9 9

Fig. 2. Modes of stylus vibra-
tion. (a) left channel, (b) right
channel, (c) equal left and right
in anti -phase, (d) equal left and
right in -phase

Fig. 3. Elementary features of a
piezoelectric stereo cartridge

PIEZOELECTRIC PICKUPS

The pickup transducer is most
frequently an electromagnetic or
piezoelectric generator, the latter
using Rochelle salt or ceramic
elements. Fig. 3 shows the
essential features.

Rochelle salt crystal has the
advantage of providing high output,
having a high dielectric constant
and hence high capacitance and
relatively high compliance. Unfor-
tunately it suffers the disadvantages
of distortions due to moisture and
temperature sensitivity.

Ceramic, on the other hand, is
impervious to atmospheric con-
ditions, is capable of a better
frequency response than Rochelle
salt, but has a smaller output.

Rochelle salt crystal pickups
have now been largely superseded
by ceramic types and are employed
mostly in the mass market type of
equipment. The high output,
sometimes IV or more, can cut
amplification costs, and in some
low priced equipment the power
amplifier stage is driven direct from
the crystal pickup.

Typical ceramic pickup output is
50 to 100mV, and was used
extensively at one time in budget
price systems, but now that the
better performance of magnetic
pickups can be obtained for little
more than the price of some
ceramic types, the latter are tending
to lose favour.

Since the output of a piezoelectric
pickup is roughly proportional to
the amplitude of modulation, it can
be used when correctly loaded
without equalisation, which can
reduce the cost of the amplifier.

4.C1`

/sifp

Acos Crystal cartridge GP91-1SC
for single channel (mono) replay
of stereo or mono recordings

Audio-Technica AT -55 cartridge
fitted into a headshell. Notice the
mounting screw on the near side

The Goldring G800 induced field
cartridge. Also uses the variable
reluctance principle
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RIGHT COIL

RIGHT
OUTPUT

LEFT OUTPUT

POLE PIECES LEFT COIL

MOVING MAGNET
IN POLE PIECES

CANTILEVER COUPLED
TO MAGNET

STYLUS

Fig. 4. Moving magnet cartridge
showing the stylus coupling

R (RIGHT)

VERTICAL
COIL 1

LATERAL
COIL

C (COMMON)

VERTICAL
COIL 2

Y (MONO)

Fig. 5. Coil system of the Decca
sum -and -difference pickup

ARMATURE OR MAGNET SYSTEM

RIGHT OUTPUT

45°

STYLUS

LEFT OUTPUT

45°
DISC

/ SURFACE

Fig. 6. Showing how the left and
right generators are independently
operated by the 45/45 stereo cut

Fig. 7. The V magnet system on
the end of the cantilever corres-
ponds to the 45'45 stereo cut.
This is from the AT35 Audio-
Technica cartridge

Most magnetic cartridges are
designed so that the stylus assem-
bly can be removed from the main
body for cleaning or replacement.
This is the Audio Technica AT35

MAGNETIC PICKUPS

Magnetic pickups come in a
diversity of types, although all of
them exploit the basic electro-
magnetic principle (Fig. 4). Most
common types are moving coil,
moving magnet and variable
reluctance, where a ferrous arma-
ture vibrates between "magnet"
pole -pieces. Induced current can
be excited in either a field coil
(moving magnet) or armature coil
(moving coil) by stylus vibrations.

When the field is provided by a
magnet which is not in contact with
the pole -pieces, the term "induced
magnet" is sometimes adopted, as

the field. is coupled to the micro -
mass armature.

Magnetic pickups produce an
output proportional to the velocity
of the modulation. Since this
modulation is recorded on a rising
characteristic (i.e. bass cut and
treble boost), corresponding
approximately to constant amplitude
characteristics, equalisation is
required at the amplifier. This
should be designed to correct the
frequency response of the repro-
duced sound signal. Typical out-
put is a little over lmV per cm s
velocity.

SUM -AND -DIFFERENCE PICKUP

One type of magnetic pickup is
based on the variable reluctance
principle, but employs .a set of
three coils from which the two
stereo signals are obtained. The
coils of the Decca sum -and -
difference pickup are shown in
Fig. 5.

Signal e.m.f. in the three coils is
the same when there is modulation
in one channel, but the phasing of
the coils is such that the sum of the
signals in right vertical coil 1 and
the lateral coil appears across
terminals C and R when the right
channel is modulated. There is
theoretically zero output from the
left channel, between C and G,
because the signal in vertical coil 2
is in phase opposition with that in
the lateral coil, thus giving the
difference function. In practice,
however, a very small signal is
obtained due to the crosstalk
factor through leakage from other

OTHER PICKUPS
Other pickups include one based

on the photoelectric principle,
where a small lamp is focused on
photoelectric diodes and the stylus
vibration is caused to modulate the
light on the diodes. Another is
based on the strain gauge principle,
where d.c. is modulated by the
vibrating stylus.

One uses ribbon instead of a
moving coil, as in a ribbon micro-
phone. This, as with the moving
coil type, requires a booster
amplifier or step-up transformer.

Other transducer principles have
been adopted, and there would
appear to be an increasing interest
in the electrostatic principle, result-
ing in the capacitor pickup,

coils.
When the other wall is modulated,

the right channel is quiet and the
signal in coil 1 is in phase opposition
to that in the lateral coil. When
both left and right are modulated
together, the two stereo signals are
delivered with minimal interaction
between them. The Y terminal
allows the lateral coil only to be
used for mono replay. (Codings
R, G, and Y usually refer to colours
of the connecting lead, i.e. red,
green, yellow. Common C is the
screen.)

Other cartridges employ a pair
of generators with their motional
axes in V formation to correspond
to the 45 45 stereo cut, where each
channel is recorded 45 degrees to
the surface of the disc and at right -
angles to each other (Fig, 6).
Sometimes the moving magnet is
arranged in V formation, as shown
in Fig. 7.

Pickup head by Decca. This is
based on the sum -and -difference
principle

Audio Technica AT 1005 II pickup
arm

PRACTICAL ELECTRONICS SUPPLEMENT-MARCH 1972 THREE



PICKUP CHARACTERISTICS
LOW FREQUENCY RESONANCE

One problem of arm/transducer
matching is low frequency
resonance (i.e. the natural tendency
for vibration to be excited at a
particular frequency related to the
characteristics of the component).
This results from the dynamic mass
of the arm resonating with the
compliance of the stylus assembly.

The electrical analogues of mass
and compliance are inductance and
capacitance, so not unnaturally the
resonance frequency (4) is equal to
1/(27r.VMC), where M is the mass
and C the compliance. Thus the
greater is M or C the lower will
be 4.

At resonance the vibrations tend
to magnify, as also does the pickup
output, while below 10 a high-pass
filter effect occurs, in which the
bass response tends to roll -off
(Fig. 8).

Thus if the MC combination
results in 4 being too high the bass
response suffers, while a too low 4
encourages unstable tracking, the
stylus tending to leave the groove
when the resonance is excited by
external vibration, such as someone
walking across the room.

Moreover, if 4 corresponds to the

1

8

FREOLENCY

Fig. 8. Below bass resonance the
output rolls off, an effect which is
sometimes exploited for attenuating
rumble
resonance of another connected
component, such as a loudspeaker
in a room, acoustic feedback can
lead to howl build-up as the
amplifier's volume control is
advanced. If 4 falls near the slip
frequency of the drive motor
(22.5Hz), turntable rumble could be
aggravated. Thus it is seen that
not all heads or cartridges will work
with all arms without some problems
arising.

Fortunately, hi fi cartridges and
arms are to some extent designed
for each other. Arm mass is being
made as low as practicable, while
stylus compliance is being made as

high as practicable. However, by
going too far in these directions,
other problems arise, such as
inability to track properly ; a
proper balance between these two
factors is very important.

It is known that at least one
manufacturer reduced the com-
pliance of a popular cartridge so
that it could be used with budget
auto -changers and decks. Con-
sequently, high and low com-
pliance models may be available to
_cater for high quality adjustable
arms and medium class mass
produced pickups.

In some cases 1.f. resonances are
tamed by arm decoupling (com-
pliant couplings) and sometimes by
viscous damping.

An 4 between 8 and 20Hz is
fairly safe, but calculation is not
easy before purchase because the
manufacturer's published specifica-
tion rarely includes the effective
mass. Mass is not the same as
weight which is counterbalanced,
with just sufficient turned on to the
head end for tracking the gi`oove.
Nevertheless, the majority of hi fi
arms will partner the best cartridges
without trouble.

FREQUENCY RESPONSE

100 1000

FREQUENCY Hz
10k 20k

Fig. 9. Frequency response of top-
flight magnetic cartridge. The
mild 5-6k Hz droop is normal with
magnetic types

10dE3

BAD RESONANCE

TREBLE ROLL -OFF

100 1000

FREQUENCY Hz
10k 20k

Fig. 10. Cartridge with bad h.f.
resonance, possibly due to the mass
at the cantilever end removed from
the tip resonating with the canti-
lever compliance

Specifications which merely give
a frequency range without
reference to a nominal power level
deviation of undistorted signal
should be treated with suspicion.
Correct frequency response relates
output to frequency over the audio
spectrum and usually extends
beyond aural sensitivity (Fig. 9).
Both channels should match very
closely at all frequencies for good
stereo listening quality. A good
cartridge should be free from
violent peaks in its characteristic
which could signify undesirable
resonances, particularly at the
treble end.

One treble resonance is caused
by the effective tip mass resonating
with the compliance of the disc
material (rather like a violin bow on
a string), which has a value around
3 x 10-8cm/dyne. The lower the
tip mass, therefore, the higher the
resonant frequency.

A low tip mass is essential for
good tracking of high acceleration
modulation, and a mass of lmg or
less would put the resonance out-
side the audio passband. However,
the resonant frequency can be
lower due to the mass at the end of
the cantilever remote from the

stylus tip and the compliance of the
stylus lever arm.

High frequency resonances yield
significant energy which can
damage the groove walls and hence
the modulation; moreover, h.f.
resonance also results in acute
treble roll -off (Fig. 10). This
characteristic is typical of the
cheaper crystal pickups at one
time common on mass produced
equipment.

H.F. resonances also show up
on the separation curves at close or
corresponding frequencies.
Internal damping reduces the
mechanical Q factor and hence
diminishes the peaks, thereby
resulting in a "smoother" frequency
response, but the intrinsic faults
remain.

Many magnetic cartridges,
especially those of current variable
reluctance and moving magnet
design, exhibit the droop around
5 to 6kHz (Figs. 9 and 10). The
effect is not significant and can be
tolerated since it is gradual and not
a violent resonance.

Piezoelectric cartridges in general
have less smooth frequency res-
ponses than magnetic cartridges.
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AND PERFORMANCE
MEAN OUTPUT VOLTAGE

The output is related to velocity of
modulation, usually at 1 or 5cm/s
at I kHz . Each channel should
yield the same output within 1dB
(even closer in top quality pickups).
An average moving iron magnetic
cartridge would be expected to
produce about 6mV from 5cm's,
both r.m.s. values.

Moving coils and ribbon types
will generate a mere 100µV, which
is why a booster or step-up trans-

former is required. Due to this
lower sensitivity and the limitations
in the frequency response of small
transformers, these latter types
tend to lose favour.

Crystal cartridges can generate
as much as 1V r.m.s. from average
modulation, but better class ceramic
types settle for about 20 to 50mV,
with a smoother frequency
response characteristic over the
whole audio range.

STEREO SEPARATION

A stereo cartridge specification
should give the channel separation
at 1kHz or at two other frequencies.
Good magnetic types often have a
ratio as high as 25dB at mid -
spectrum, falling possibly to 15 or
20dB at 100Hz and 10kHz.

Maximum stereo impact occurs
at mid -spectrum, so the separation
here must be as high as possible,
but lack of stereo image stability
can result if the separation ratio
changes too violently in the upper
treble regions.

The separation curve of a good

magnetic cartridge is given in
Fig. 11, where the mid -spectrum
separation is better than 25dB.
Notice the mild "ripples" at the top
treble end which signify well
damped resonances.

It is difficult to check cartridges
with separation better than 30dB
owing to the disc replay noise in
the "non -speaking" channel
approaching the level of the break -
through signal.

Piezoelectric cartridges have less
exacting separation characteristics
than most magnetic cartridges.

LOADING

Correct cartridge loading is
important for the best frequency
response, and the optimum load is
generally given in the specification.
Most magnetic cartridges work best
into about 47 kilohms, the treble
lifting if the load impedance is too
high and drooping if it is too low
(Fig. 12).

Piezoelectric cartridges, on the
other hand, are load sensitive at
the bass end. This is because they
are capacitive in source, a high pass
filter effect thus occurring when the
load is too low (Fig. 13).

Good ceramic types usually
demand a load impedance of at
least two megohms for extended
bass response; to secure a reason-
able overall frequency response
from the RIAA recording character-
istic inbuilt equa isation is often
incorporated. The full -line curve
in Fig. 14 approximates the RIAA

cio
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1011111111111121
IllWdillIl

A11111111111
1111111111111111

103 1000

FREQUENCY Hz
10k 20k

recording characteristic, which is
projected to the amplitude modula-
tion characteristic in Fig. 15, this
clearly revealing the need for
piezoelectric type of equalisation.

A piezoelectric cartridge can
be made to approximate velocity
characteristics by loading with a
low value resistor (about 33 kilohms),
the output then being similar to
that of a magnetic cartridge,
allowing the normal magnetic equal-
isation to be used.

Care is necessary, though, to
avoid the relatively high output
from overloading the RIAA equalised
preamplifiers and causing bad
distortion on signal peaks. This is
not the best way of using ceramics.

Capacitance in shunt with the
load has virtually no affect on
piezo cartridges, but it can affect
the treble response of magnetic
types, especially when the coil

dB

: -125

7

50 500 2000

FREQUENCY 1 Hz

An example of the parallel arm
type of pickup, the Garrard Zero
100. The head is pivoted to both
arms to maintain tangential
tracking

dB
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11E1111111111M
11111111111141
11111111110511111
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100 1000 10k 20k
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Fig. 11. Separation characteristics
of a good magnetic cartridge. The
mild ripples at the treble end signify
well controlled resonances.

LOAD HIDH
.:%--

}
...---

ilOcIB CORRECT --44LOAD1-2.:-

LOAD LOW

100 1000

FREQUENCY Hz
10k 20K

Fig. 12. Effects of incorrect loading
of a magnetic cartridge

I I
CORRECT LOAD

10dB

LOAD LOW

1013 1000

FREQUENCY Hz
10. 205

Fig. 13. Effect of incorrect loading
of peizoelectric cartridge
inductance (another parameter that
might be specified) is high, and
incite electrical resonance with the
coils within the passband.
Fig. 14 (far left). RIAA recording
characteristic in full -line. The
broken -line curve shows the equal-
isation required in the amplifier

Fig. 15 (left). The RIAA velocity
recording characteristic projected in
terms of amplitude. This shows
the need for inbuilt equalisation
of a piezoelectric cartridge.
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Micro-Seiki MC 4100 5 cartridge
with 0 5 thou radius diamond stylus

Artists sectional view of the Audio
and Design induced field cartridge

Magnetic cartridge which has a
removable stylus assembly

BEARING FRICTION
The lower the vertical and lateral

bearing frictions the better, and to
reap the full advantage from a low
tracking weight cartridge they
should not exceed much more than
the equivalent of 50 dynes force at
the stylus tip, a value which is met
by most hi fi arms.

EFFECTIVE ARM MASS
This is effectively the inertia

reflected at the stylus after the
weight of the arm and cartridge
have been counterbalanced and the
required tracking weight turned on ;
total value must include the cart-
ridge and headshell.

When the arm is to be used with
high compliance cartridges the
total value should be as small as
possible to avoid a too low a low
frequency resonance (see under this
heading).

COMPLIANCE

Most specifications give a figure
for compliance which is expressed
in terms of the distance in 10-6cm
the stylus is displaced by a 1 dyne
force (roughly equivalent to a
weight of 1mg on Earth). Modern
magnetic cartridges boast up to
20 10 -"cm dyne or more.

Static compliance is higher than
the dynamic compliance, and con-
fusion can thus arise in resonance
calculations. Low frequency track-
ing is governed by the compliance
and, since maximum recorded
amplitudes are limited to about
0.005cm, from the tracking point
alone there is no need for the
compliance to exceed 5 x 10 -6cm
dyne at a tracking force of 1 gramme.
However, there are other factors,
including mechanical damping and
tip mass, that are related to
compliance as explained earlier
under Resonance.

Obviously the compliance cannot
be increased to the extent where
there is inadequate restoring force
for the stylus assembly. Vertical
and lateral compliances often differ,
so there could be two main low
frequency resonance factors.

EFFECTIVE TIP MASS

The stylus is mechanically coupled
to the transducer so the inertia of
the mechanical assembly including
the cantilever is reflected at the
stylus tip, and is taken into account
in determining the tip mass M,.
For adequate high frequency res-
ponse and hence high acceleration
tracking, Mt has to be very small.

It is a difficult parameter to
measure, which is why it is rarely
found in published specifications.
However, an approximation of
performance can he found by
calculating mass M t F/ (274V)where
V is the velocity in cm s, f the
frequency in Hz and F is the tracking
weight at the stylus for a condition
of "just tracking properly". The
modulus of acceleration is arrf V.

A good frequency for estimating
Mt is 10kHz, and if 10cm s velocity
puts the tracking threshold at, say.
1.5 grammes, then M, would
equal approximately 2.3mgm.

The better cartridges tracking
down to one or two grammes would
have tip masses around 1mg. A
treble resonance well within the
passband indicates a relatively
high tip mass.

MECHANICAL RESISTANCE

In any electro -mechanical device
some mechanical resistance to
movement is inevitable, but in
pickups it is deliberately employed
in conjunction with compliance and
tip mass to even the tracking and
to damp resonances over the audio
spectrum. It takes effect more
over the middle part of the spectrum,

while compliance is important at
the low end and tip mass at the
high end.

Again it is not a parameter that
is specified, nor easily measured,
but if natural resonance occurs over
mid -range, it is likely that the
mechanical assembly of stylus and
cantilever is at fault.

TRACKING PERFORMANCE

Few specifications carry mean-
ingful information on the tracking
performance, although Shure do
give a parameter in terms of
"trackability", which indicates the
ability of a cartridge to track
recorded waveforms of high amp -
litude , velocity and acceleration at
minimum tracking weights.

The information given under
compliance and effective tip mass
implies that given sufficient tracking
weight any cartridge would track a
given modulation. This is untrue, of
course, because the groove wall
would collapse. Tracking per-
formance thus relates to tracking
weight.

Modern discs carry amplitude
variations up to 0.005cm, velocities
up to 25cm .s (sometimes more on
heavily recorded "pop" discs)
and accelerations sometimes ex-
ceeding 2,000g. Thus to track these
at, say, 1 or even 2 grammes track-
ing weight, both the cartridge and

the arm must be of high quality.
In a more advanced specification

the tracking performance might be
given as a curve showing the
mechanical impedance of the stylus
tip over the spectrum in terms of
F V, where F is the threshold
tracking force in milligrammes and
V the recorded velocity.

It is then possible to project a
curve of maximum recorded velo-
cities over the spectrum on to this
curve as shown in Fig. 16. From
these curves the tracking weight
required at any frequency can be
determined. At 3kHz, for example,
the impedance is 50 mg/cm/s, while
the maximum peak velocity is about
27cm s, which means that a tracking
weight of a little under 1.4 grammes
is required.

Very few impedance curves are
as smooth as this illustration, and
it is only the best cartridges which
can boast a tip impedance of less
than 50 ohms at 2kHz.
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TRACKING WEIGHT
All specifications should give a

tracking weight or maximum
minimum limits. The maximum
merely indicates the force that the
stylus assembly can handle before
running into mechanical non -
linearity effects (or bottoming)
while the minimum is usually a
very optimistic value having no
relationship to real tracking per-
formance.

Tracking force of a specific
amount is demanded, of course, to
counter the reaction of the stylus
in the modulated groove (see under
Tracking Performance) , but even

running at the maximum is no
indication that the pickup will
track maximum velocities accurately
unless the weight refers to given
levels of modulation over the
spectrum (see Fig. 16).

The arm and side -thrust correc-
tion are tied in with this problem,
and one way that the user can
determine the approximate tracking
performance of his pickup at a
given tracking weight is by testing
with a special record. Bands are
provided on the HF69 test record
for this purpose and for optimising
the side -thrust correction.

VERTICAL TRACKING ANGLE

Discs are now being cut with a
15 degree vertical tracking angle,
this value being given in the speci-
fication. If the angle deviates from
15 degrees There is a rise in
harmonic distortion. The angle is
defined in Fig. 17.

Fig. 17

STYLUS MOVES
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15° LSURFACE

LATERAL TRACKING ERROR

When a disc is cut, the cutter
head follows a line of true radius
of the disc, tracking along a radial

On replay
the stylus follows an arc because
the arm is pivoted at one point.
Tracking error results because of
the departure from exact tangential
alignment of the replay stylus with
the groove over the whole groove
length.

As high harmonic distortion and
disc and stylus wear result from
this error, steps are taken in the
arm design to correct it or at least
significantly to reduce it. They
consist of offsetting the axis of the
cartridge from that of the arm and
arranging for the stylus tip to
overhang the turntable pivot at
centre swing.

In Fig. 18, Os is the offset angle
and d.-d. the overhang. The
tracking error is thus equal to
90 minus (0,+¢s). or is zero when

+95,- 90 degrees.
The following expression is useful

for calculating the offset angle for
zero error with overhang and
effective arm length (d3) as para-
meters.

cos x= c/s2-(ds-d2)2+2d,(d,-d.)
2d,d,

whence ¢y for zero tracking error
is 90-x degrees.

Clearly, many combinations of
offset angle and overhang are
possible for zero error, and it is
the job of the designer to select that
which yields minimum error at all
arm positions relative to the effective
length of the arm.

The overhang is commonly ad-
justed by the user with an alignment
protractor for the least error at the
inner groove diameter, since it
is here, where the waveforms are
compressed, where the distortion
can be at its highest.

A well designed 8in arm with an
overhang of 0.55in and an offset
angle of 24 degrees would have
zero error at 31in and 9in diameters
and errors of about 21 and 3 degrees
at diameters of 9in and 12in. The
maximum errors are less with
longer arms, but then there is the
disadvantage of extra arm inertia.

For optimum tracking conditions
Os reduces as d3 increases, this
making cis, called the "linear
offset", a constant. It has been
determined that when d. is 3.47in,
irrespective of arm length, the
distortion due to tracking error is
minimised over the swing of the
disc after setting the overhang
with an alignment protractor.

Distortion is proportional to the
ratios of tracking error/groove
radius and recorded velocity/
turntable velocity. When calcula-
tions are made for the least distor-
tion between the maximum and
minimum groove diameters the
parameters obtained differ slightly
from those based on zero tracking
error at the inner groove diameter.

Tangential arms which do not
pivot in the usual way reduce the
tracking error to a maximum of
about z degree by using a panto-
graph style arm with parallel arms
for adjusting the offset angle during
playback.

100

MECHAN CA IMPEDANCE
AT TIP (mg/cm/s)
0

100 1000 10k

FREQUENCY Hz

Fig. 16. Curves relating stylus tip
impedance to recorded velocities

STYLUS
Modern discs have groove

dimensions suitable for styli of
0.0005in tip radius. Earlier LPs
called for 0.001in radius styli. A
compromise dimension is 0.0007in,
suitable for early and recent
discs, but for the best reproduction
the smallest practicable active
radius is desirable. This is because
the recorded high frequency wave-
forms, particularly at inner groove
diameters where they are more
compressed, can only be defined
by a tip of smaller dimension than
themselves.

Tracing distortion, which is a
harmonic distortion resulting from
the recording cutter being chisel -
shaped while the replay stylus is
spherical, reduces as the active tip
radius is reduced.

A hemi-spherical tip cannot be
reduced to much less than 0.0005in
for fear of it bottoming in the groove
and causing excessive noise.

This, however, is overcome by the
semi -ellipsoid or biradial tip, whose
active minor radius is 0.0003in
or sometimes less. The major
radius which falls across the width
of the groove is 0.0007in, thereby
preventing bottoming. Such a tip
improves replay definition at inner
grooves while also minimising
tracing distortion.

Diamond is the only material
suitable for a hi fi stylus, although
sapphire is still used for mass
market equipment. The life of a
sapphire stylus is shorter, being a
softer substance, often of a composite
mixture.

Stylus replacement nowadays
demands either the return of the
cartridge to the maker or the
replacement of the stylus assembly
which sometimes pulls from the
main body.

Fig. 18. Factors involved in lateral tracking
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SIDE -THRUST CORRECTION

Fig. 19 shows that owing to the
arm offset angle id and the forward
drag I. of the stylus in the groove, a
torque results at the arm pivot,
which reflects as force F pulling the
cartridge inwards.

Cancellation of this force at the
arm is achieved by a dangling
weight device, spring or magnetism.
Actual correction value cannot be
calculated for the changing modula-
tion conditions (e.g. changing
drag) and a compromise correction

is usually established by using a
suitable test record.

The previously held view that F
diminishes with reducing stylus -to -
groove velocity (such as at the inner
diameters) is currently under
question, some authorities claiming
that the drag due to components
other than modulation remains
substantially constant over the disc.

Accurately corrected side -thrust
can reduce the required tracking
weight by as much as 20 per cent.

Fig. 19. Illustrating side -thrust,
where force F is equal to f sin cb

cos 0.

TURNTABLE REQUIREMENTS

Philips GA202 uses electronic
controlled d.c. motor and belt
drive

One design angle is for minimal
mechanical noise from the turntable
unit which gives rise to "rumble"

the signal from
the pickup. Pickup resonance
must be prevented by designing
the pickup shell and arm to avoid
such effects being aggravated.

The motor is mechanically de -
coupled from the pickup by using
rubber or spring suspension, and
from the turn -table by the trans-
mission, which might be a rubber
idler wheel or belt. Any noise from
this source is around 22.5Hz , the
slip frequency of the motor, and can
be aggravated by dynamic im-
balance of the motor's rotor.

The main bearing of the turntable
is responsible for a lower frequency
noise, discerned more by feeling
thanp hearing in a hi fi system.
Special attention is given to the
removal of this noise from transcrip-
tion units, the bearing generally
consisting of a single ball, rather
than a ball race.

goo

Detail of the GoldringLenco con-
tinuously variable speed control

Belt drive can ease the problem
of noise coupling from the motor.
With both belt and idler wheel

is provided
by stepped or continuously variable
diameters on the motor drive shaft,
with the idler, like the belt, acting
as pure transmission, and not
affecting the drive ratio.

An interesting arrangement is
adopted by Leak and Goldring-
Lenco transcription units for contin-
uously variable speed change,
where the idler wheel is made to
slide along a conical motor drive
shaft (see photo) to its preset speed
position.

Constant speed under all normal
operating conditions including stylus
drag and cleaning brush friction is
essential to avoid wow and flutter.
Large mass and dynamically
balanced turntables help with this
problem, so that the motor needs
only to transmit a relatively small
amount of energy to keep the turn-
table at constant velocity.

WOW AND FLUTTER
Wow, which is caused by turn-

table speed variations below 20Hz,
and flutter, which results from speed
variations at a higher rate, are far
more disturbing than consistent
speed error.

The percentage wow and flutter
is given as
wow and flutter
(finax x 100

fay

where fmax and fmin are the maxi -

per cent

mum and minimum frequencies and
fav is the average frequency,
usually based on 3kHz. Measure-
ment is by a wow and flutter meter
and the readout may be in peak or
r.m.s. value.

The minimum DIN requirement
is not greater than +0.2 per cent
peak, but to be undetectable to
acute hearing the wow must not be
greater than 0.3 per cent and the
flutter not greater than 0.15 per
cent.

Drive motors are mostly a.c.
mains operated and of quasi -
synchronous nature. They are
usually adequately decoupled from
the turntable bearing by rubber
buffers or springs. The whole
motor board, too, may be de -
coupled from the plinth to reduce
shock excitation of the pickup.

A fairly recent idea is the use of a
Wien network oscillator for driving
a synchronous motor, the motor
speed thus being adjustable by
varying the oscillator frequency.
Servo controls have been mooted,
but in general the a.c. motors and
turntable units of today are well
compatible with the associated
components of the system and do
not really justify such sophistication.

SPEED ERROR

The DIN minimum speed error
tolerance of -I-1.5 per cent and -1
per cent is generally well met and
is reasonable since an error of
0.2 per cent corresponds to a
change in pitch of less than 1/30th of
a semitone. Nevertheless, listeners
blessed with perfect pitch should
consider a unit with limited speed
control.

RUMBLE

Rumble is quoted relative to a
given level of modulation, the
greater the level the greater the
signal/rumble ratio. Rumble ex-
pressed as, say, 40dB below 5cm/s
at 1kHz RIAA implies that the rumble
is relative to a signal of that fre-
quency and level, with the rumble
itself being measured via RIAA
equalisation.

Other filters may be incorporated
in the readout to weight the distur-
bance and to eliminate high fre-
quency noise. For meaningful
comparisons the nature of the
measurement must be known, and
this is not always given in the
specification.
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Tits is the concluding article in the present series:
it is mainly concerned with a project for the

detection of the decametre radiation from the planet
Jupiter. but also explains how a radio map of the
sky may be produced.

RADIATION FROM JUPITER
In 1955 Burke and Franklyn in America were

testing a large aerial system. With the team was
F. Graham -Smith, one of the original team under
Martin (now Sir Martin) Ryle at Cambridge.
Graham Smith and the other members of the Ameri-
can team had noticed that there was a regular out-
burst of radiation which was very like the sun in
some respects. Someone jokingly said perhaps it is
Jupiter and in fact Jupiter was in the beam of the
aerial when the radiation appeared. A check was
made and it was indeed found that the planet was
radiating on frequencies around 16 io 22MHz.

When listening to these radiations the sound from
the loudspeaker is very much like the sound of the
ebb and flow of the sea on a shingle beach. It is
quite distinctive and easily recognised in the midst
of other radiation; it changes in level very rapidly
and may vary by as much has a hundred times in the
course of a few seconds.

As this particular part of the frequency band is
full of activity, daytime observation is difficult even
with an interferometer; thus the majority of observa-
tions of Jupiter are made at night. 'This particular
problem has received a great deal of attention by
Warwick and others in America but not much else-
where. apart from the author's work in collabora-
tion with Florida State University.

Jupiter, in blue light,
showing the great
Red Spot. Satellite
Ganymede and
shadow (a b o v e).
200in Hale
(Mount Wilson and
Palomar Observatories)

BY F.W. HYDE  PART '10
There are a number of observatories in America

lved limes associated with the work are
G. nd T. D. Carr at Florida University;

an a rece orkers at Meudon Observatory in
France have taken a new approach to the problem.
It is not possible to do more than give a brief
account of this phenomenon of the Jupiter radia-
tions. Various theories have been proposed over
the past several years.

Obviously, there is still much to be done in the
way of observation, and as the aerials and receiving
equipment needed are extremely simple, Jupiter is
now a worthwhile project for the amateur. Indeed,
work can now be done in the back garden, because
of a simple type of aerial which the author has
brought into use.

Formerly, a large corner reflector was required
and remembering that at I8MHz, one of the par-
ticular frequencies used, the wavelength in physical
length is some 54ft, a corner reflector is quite large
even with a half -wave dipole-being some 40ft high
and 40ft long (one of the author's large aerials is
shown in the photograph).

EQUIPMENT REQUIRED
The requirements for the Jupiter project are a

suitable yet simple aerial, a pre -amplifier, a com-
munications receiver, a d.c. amplifier, and a record-
ing system. The block layout is shown in Fig. 10.1.

The simple aerial already alluded to is a loop
which is nearly closed and it may be used in the
normal way without a reflector, in which case it will
have the usual figure of eight polar diagram. A
reflector of mesh added gives an increase in gain
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Fig. 10.1. Block diagram of Jupiter Receiving System

Fig. 10.2. A recording of radiations from Jupiter

with the loop facing the source of energy. This
aerial is not unduly critical as to bandwidth so that
an aerial designed for 20MHz will operate quite well
between 18 and 22MHz. This is quite an important
factor, because it may be that some radiations will
appear in any pitrt of this band. Also, if the band
is somewhat crowded the tuning point can be
changed to find a quiet spot.

Because of the nature of the Jupiter radiations
the normal time constant of the communications
receiver is used. If the pre -amplifier provides of the
order of 20-30dB gain, it will be possible to use the
direct output from the receiver, or to feed the d.c.
amplifier direct from the second detector, with no
intermediate long time constant detector section.

Much of the professional work that has been done
in the past has been with high -gain receiver' front -
ends, and recordings made on low resistance
recorders with an incorporated rectifier. If the
recorder had no rectifier then a lmA bridge rectifier
such as the Westinghouse meter rectifier was used.
The results of such observations are shown in the
recorded chart in Fig. 10.2.

Bearing in mind the description of the sound of
this radiation, it will still need some practice, both
aurally and visually, to determine that which is of
Jovian origin, and that which is from man-made
and extraterrestrial sources. More will be said about
this at the end of this article.

AERIAL CONSTRUCTION
Details of the loop aerial are given in Fig. 10.3.
The best material for the aerial element is half -

hard aluminium tube of about one half inch

Aerial from
aluminium tube

16d.n

Plastics
Insulating
strip

diameter. The reflector should be of lin to 1 fin
square mesh of 16s.w.g. galvanised wire with welded
joints. This is a readily available item in most
hardware stores.

The frame can be of timber or metal according
to choice. If metal is used then make sure that all
parts of metal that touch are electrically bonded.

The mounting of the aerial can be left to choice,
but this is an opportunity to make up an equatorial
mounting, and the diagrams in Fig. 10.4 give some
suggestions in this respect. The aerial and pre-
amplifier should be mounted on the back of the
reflector. It is suggested that another additional
pre -amplifier be employed at the receiver.

PRE -AMPLIFIER
Two examples of suitable pre -amplifier circuits are

shown in Fig. 10.5. The type of transistor can be
changed to suit, provided the parameters are the
same. Those shown are the types used in the
original equipment and which have given reliable
service.

A warning is perhaps advisable here about break-
through. If attempts are made to use this radio
telescope where there is much commercial opera-
tion, breakthrough may be troublesome and in some
cases damaging. A check should be made with an
aerial located at the receiver to observe the state of
the band before connecting the main aerial and its
pre -amplifier. Also, it is as well to have the aerial
pre -amplifier switched off when not in use, for it too
could suffer from overloading.

(-6111a

Aerial Frame from 2'X 1"wood
except Aerial Bracket Member 2 Xf
Gussets S ply

Viggo between ends
of Aerial tube

Nylon rod
supporting ends of
Aerial tube

Bracket to make
electrical contact
to Aerial Mesh flotlif
square mesh 0116
S.W.G galvanise
wire

One end of Aerial tube is \
slated by nylon rod / Centre Section joint

and Gusset

Fig. 10.3. Loop aerial constructional details
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Aerial Support Frame

iyjasting Rod Member
3 X t limber secured by
2 -3* coach bolts

3.Sterl Hinges
toff

Hine Block
ArX ZX C timber

Support Skirt
9ply & screwed to Frame

math of these members
'cut to suit

tXttimbers \
View on Arrow )i1

(typical 4 corners)

Wheel soft tyred 4off

Axle support members tXfilood
secured with entomb bolts

Corner gusset 9ply screwed
to basic Frame

14/2

Made to suit
Axle

Wheel Axle Bracket (8 off)
Ensure that axel is firmly
gripped by bracket when
assembled to Frame

Gusset,9ply Top &
Bottom screwed
to Cross Frame

Detail o Freme
support swivel

Drill bar and fit
1/4dia anti-rotatin rod

re

Pivot Bearing Tube

1dia steel bar

utline of Aerial Framt

Basic Frame 3X tlimbers
note jointed and screwed
Construction

Pivot Bearing Tube 1"I/Cl hard brass
force itted into centre assembly

1lVet
.-Cross Frame.411111111/ 0

Members

5''Ad64114"
View on Arrow 'le

Concrete track --
and foundation

Exploded View Z-Z
of Cross Frame centre
section construction

Fig. 10.4. Suggested mounting arrangement for loop aerial centred at 20MHz. This
provides for equatorial and altazimuth adjustment
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L1,L2 8 turns 28 SWG
spaced on lbrdia former to 1/2
Adjust turns for range 18 -22 MAz

L1 tap aerial at 11/27

Fig. 10.5a. A simple aerial pre -amplifier

0 01
MEI F

TR1

33
kfl

47 kfl

5-250
pF

31_2
TR2

1.2k0

0.0050

)/, 4701131

0-
L1 -L 2 4 turns 20 SWG silver If Adjust for 13V

plated wire on 5/8"dia
former - spaced diameter

of wire

max gain
approx 22 d

+

Fig 10.5b. A two transistor aerial pre -amplifier

0330 0400

FORM OF OBSERVATION
After a few trial observations and recordings, it

would be possible to let the system run without direct
supervision. This is of course very simple in the
case of the interferometer for most of the interfer-
ence will be avoided. In the case of the simple one -
aerial system, as just described, attendance of the
observer is necessary to ensure acceptable observa-
tions and until sufficient experience has been gained
in assessing the recordings obtained. If possible, the
recordings should subsequently be examined by an
observer who has this experience.

This is mentioned because to be useful the obser-
vations should be made over as long a period as
possible, and it is not very convenient nor desirable
to spend up to eight hours on direct observations.

The important times are in fact the two hours
before and the two hours after the planet passes the
meridian. There are special reasons why the earlier
and later observations can be useful. For example:
important information about the ionosphere after
sunset can be obtained; and, after say 03.00 a.m., the
rise of the dawn chorus can be recprded. This latter
phenomenon is quite striking when first experienced,
and the effect on the recording can be seen in the
example given in Fig. 10.6.

MAKING A RADIO MAP OF THE SKY
The list of sources given in Part 7 is short and

covers only the more powerful sources, though even
some of these may be below the threshold of record-
ing where the simple telescope is used. It is however
a practical and useful exercise to make a radio map
of the sky from the point of observation. There will
be a considerable difference between the maps made
in the northern hemisphere and those made in the
southern hemisphere. Such maps could be useful
where correlation of results is at intervals ranging
over the two hemispheres.

The procedure for building up a useful map is
simple and involves two requirements: (I) a setting
in altitude; (2) a sufficiently spaced scanning pro-
gramme. The altitude changes will depend on the
beamwidth in the vertical direction and the value
of the scans will depend on having a number ofdays at the same scanning position. This latter
requirement is necessary in order to take care of
the varying conditions of the ionosphere and other
effects on the transmission of the radiation through
the atmosphere. Usually a four to six day run at
each altitude selected should give a reliable set of
data. The sequence is then as follows:

Fig. 10.6. Example of a pen record-
ing of the dawn chorus
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GALACTIC LONGITUDE

Fig. 10.7. Radio map of sky at
200MHz. Values in arbitrary units

Set the altitude; record the runs; carefully log the
conditions; examine each day and compare it with
the next; lay the records over each other with a
bright light under to assess visually the changes.

Make careful notes of any unusual or odd items
on the recording. From this it will be possible to
learn the effects of satellites, man made interference,
air radiation effects and, at the frequency chosen,
the rain static effects.

As a normal programme, a month of scanning
should yield sufficient data for a reasonably accurate
map. When the marl is completed it would look
somewhat like that shown in contour
lines are at the points of equal intensity, and the
whole presents a kind of relief map of the part of
the sky covered. The value of the lines are arbitrary
in the case of this project, but there is a standard
evaluation and this is given in the appendix for those
who would like a little mathematical information.

POLARISATION
One point that should be mentioned here is that

the energy that is received from extra terrestrial
sources is polarised. Since the aerials in use are
horizontally polarised, only half the energy from
space is received in the horizontal mode. It might
be thought reception should be set up in both planes.
This is, in fact, frequently done and does offer a
means of roughly determining the way in which the
radiation is polarised. This might be left handed
or right handed.

One reason for the more common practice of using
horizontal receiving elements is that mechanically
they are easier to construct but there is also another
reason which relates to the electrical properties.

It is a fact that there appears to be less inter-
ference on the horizontal mode compared with the
vertical mode. One reason for this is the amount of
reflected radiation from the ground which also seems
to carry a good deal of man-made interference.

With the corner reflector aerial there is protection
from this type of reflection. If the aerial is turned
so that the bottom edge of the reflector is neat the
ground the "spill -over" of the beam will mean that
radiation from the ground is picked up. It is some-
times necessary to set another horizontal reflector
to overcome this. Where the sensitivity of the system
is low as in the first simple project described in this
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series, the ground radiation (or temperature as it is
described) will dominate in any case. The appendix
also deals with this aspect.

IN CONCLUSION
If there is sufficient interest in the promotion of

projects that have so far been described in this
series, it could be possible to organise them on a
group basis, and so make a worthwhile contribution
to knowledge.

Those wishing to follow such a line of observation,
whether it be solar noise and/or polarisation
measurements, together with the study of the Jupiter
radiations, should contact the editor. This would
enable the author to arrange the correlation of data
with a view to publication of the results and credits
to those who take part. It could also result in an
exchange of information between like minded
readers.

APPENDIX
One method of assessing the intensity of the radiations
received is based on Planck's law relating to the emis-
sion of electromagnetic energy at all frequencies from a
"black body". This energy is related to the temperature
of the body. For radio frequencies the Rayleigh -Jeans
formula can be used and this is:

B
2KT

=
/12

This gives the brightness of the source in terms of T
which is the temperature in degrees Kelvin and the wave-
length A where K is Boltzman's constant and is equal
to 1.38 x 10-23 in MKS units.

The temperature of the earth radiation is of the
order of 100° Kelvin and this sets the lower limit of
temperature that can be measured. This is one advantage
of the large dish type aerial since the aperture can be
trained away from the surface of the earth and so avoid
these limiting factors.

Although there are not many books on Radio
Astronomy there are sufficient in most libraries for
the enthusiast to pursue these theoretical considerations.



This photo shows Chay Blyth at the chart
table of the boat British Steel which uses
Brooks and Gatehouse electronic instru-
ments, including speed, depth and wind
indicators; depth transducer selection
switch is at bottom right of the panel. The
instrument dials are often duplicated in a
waterproof housing on the top of the cabin
as shown on the 36ft cruiser racer below

Mini computer using medium integration
with seven -segment displays

An electronic polar
locking compass
(EPL) is incorporate
in this "Command
Pilot" from Space
Age Electronics. It is
mounted on the post

ELECTRONORAMA

yi'964

A_NOTHER
boat show-another year of marine

electronic development, although quite often
it is hard- to find what has been developed by
who. This is mainly due to the lack of organisa-
tion in the press office at the show and not the
firms concenjed.

Medium scale integration has now found its
way into die sailing scene and is incorporated in
a depth indicator with seven segment digital read-
out. by G. M. Systems Ltd. Having ranges from

to 99 feet and 0 to 99 metres the unit has no
moving parts (except a range, on/off switch and
a draught compensator control) and is very com-
pact. Main disadvantages are: no facilities for
remote readout and the possibility that it is more
difficult to judge the rate of change of depth
from a digital display than from a meter or graph
readout.

The G1000 -F chart recording echo sounder for
inshore fishermen, yachtsmen and small coasters
has been introduced by Ferrograph. The new
sounder is unusual in that it uses a specially pre-
pared paper that is marked electrically avoiding
the need for a special pen and ink.

Another new product is the 050 radar from
Decca. Smaller than the 101 and less expensive
this new radar should be of interest to many small
boat owners. Decca tell us that no corners have
been cut to get the price down.

Other developments in small boat radar were
announced by Kelvin Hughes (Type 17 radar
developments) and EMI (new version of the Elec-
trascan); no price increases have been made on
the developed sets by either of these firms.

Brookes and Gatehouse have this year come up
with no less than five new developments, admit-
tedly one of those is a skin fitting for the existing
boat speed indicator. but the other four are
significant developments in the small boat elec-
tronics field. Three new B and G equipments are
a sailing performance computer to calculate speed
made good to windward, a "single signal" df
receiver-a development of the Homer K receiver,
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The Decca 050 radar is suitable for small boats
under 40ft

The interior of the Decca 050 display
unit showing all the display electronics
mounted on one printed circuit board

AT THE
BOAT SHOW

and a long-range echo sounder (IOU fathoms).
The fifth development is an improved distance -
-course computer. This computer uses a "new

design" master compass which we believe has only
recently been released for sale for non-military
applications. This electronic polar locking (EPL)
compass is also used in the "autopilots" made by
Space Age Electronics. The main feature is that
the bearing is unaffected by the movement of the
boat however violent. The command pilot from
Space Age Electronics shown on the facing page
has EPL unit on the raised mounting and incor-
porates a remote hand held steering control unit
-shown fixed to the pilot under the main control
panel.

A new speedo/log that does not use an impeller
or straingauge, merely a small transducer, and
provides seven segment digital readout is now
being offered by Detronic Ltd. The transducer is
formed by an electrostrictive crystal transmitting
an ultrasonic signal of 500kHz. The unit works
by measuring the frequency change of the signal
reflected by the water (the signal is transmitted
about 9 inches) due to the doppler effect. Hence
a very accurate measurement can be made -0I
of a knot from 0-9.9 knots and I knot from
10-99 knots.

The Baron Squire range is new this year, the
main difference from their original range seems to
be the housings and sealed indicators, some of
which incorporate the electronics. They had an
impressive display of units working under about
a foot depth of water It is a pity that they do
not improve their meter face design as this tends
to be complicated and not very easy to read.

All in all plenty of new developments for the
boat owner to consider and, with the advance of
micro -electronics, perhaps some smaller, better
equipments still to come.

The waterproof glass fibre radome houses the
Decca 050 aerial and transceiver. This arrange-
ment, fitted to a mast is most suitable to small
motorised sailing boats where unshielded
rotating scanners are unsuitable

Fairey Marine "Huntsman 31"



A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.
This is YOUR page and any idea published will be awarded
payment according to its merits.

UNIJUNCTION TIMER

ALTHOUGH it might be argued that a monostable
could perform the same function as the circuit

shown in Fig. I, it should be borne in mind that
this is true for relatively short periods only. The
circuit under consideration will perform happily for
tens of minutes but to achieve the same time scale
with a monostable would require enormously large
electrolytic capacitors.

in operation. To obtain the proper sequence from
a monostable would necessitate the reversal of the
initial states, i.e. the transistor which is initially off
would have to be triggered initially on.

The purpose of the circuit is to manually switch
on a power supply for a pre -determined period and
leave it to switch itself off automatically. The power
supply may be connected to a motor or some other
piece of apparatus. In my project, it was used for a
high -frequency transmitting oscillator.

When push switch SI is pressed, TRI is brought
into conduction via RI and the relay is energised.
The operation of the relay closes contact RLAI
across the switch to act as a self -hold. Capacitor Cl
begins to charge via R4.

When the voltage on CI has risen to the triggering
level of the unijunction TR3, CI discharges into
R3 which produces a pulse of sufficient magnitude
to turn TR2 on. The base -emitter junction of TR I
now has the V,., saturation voltage of TR2 across
it. This voltage is lower than the requisite turn -on
voltage so TRI is turned off, the relay is de -energised
and contact RLAI opens. The supply is thus
switched off.

The main requirement in the project was to con-
sume as little power as possible since the equipment
was battery operated. An RS Components, type 15,
relay was therefore chosen because it requires only
60mW operating power.

The unijunction transistor TR3 is the popular
GEC type 2N2646 and the values of. R2 and R3
are those recommended by the manufacturer. Capa-
citor CI was chosen to be 1,000/IF so that Cl, R3
has a time constant of 100ms, which is twice the
release time of the type 15 relay.

The value for R4 is only a guide since there is
a variation in the value of 11 for the 2N2646 and
electrolytic capacitors have such a wide tolerance.
R4 will have to be finally chosen by trial and error.
In the circuit which was constructed, a time delay
of 5 minutes was achieved by using 100ki2 for R4.

The ballast resistance for the Zener diode may
conveniently be a suitable indicator lamp. For
example, with a supply voltage of 36V one may
employ an S6/8 type of lamp (RS Components) at
28V, 0.04A. A current of 40mA through the Zener
diode will provide good regulation since the greatest
shunt path will be the 20mA relay current.

J. Wilson, C.Eng., M.I.E.R.E.,
Reading.

At

36V

0

2
0

Fig. 1. Circuit diagram of the unijunction timer. Ter-
minals 1 and 2 go to equipment

R.F. AMPLIFIER FOR CAR RADIO

BY USING a low noise transistor in the circuit
shown in Fig. I the average car radio's perfor-

mance is greatly enhanced and stations previously
beneath noise level become reasonably clear.

The circuit, having a high output impedance, is
effectively tuned by the input circuitry of the car
radio.

The gain control VR I should be advanced as far
as possible consistent with absence of cross -modula-
tion and car ignition interference.

Using a separate battery B1, eliminates earth loop
problems, the need for elaborate decoupling and will
last at least nine months with continuous use.

P. E. J. Lacey,
Crediton, Devon.

TO CAR
AERIAL.

TO CAR
RADIO

RI

C1 22nF

OUT

Sia OIN

C2 22nF C3 20pF
VR1

Skn

R4
4akn

BC169 CS

.010F

'GAIN]

Sib OUT

OLIN

0 V

B1

(PP 6)

Fig. 1. Circuit diagram of the r.f. amplifier for car radio
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171
TONE GENERATORS

I N the new British Patent 1 245 714
Standard Telephones and Cables

Ltd. (STC) discuss the problems
inherent in constructing tone
generators for telephone dialling.

Electrical oscillators can be used
for this purpose but the problem in
this case is that the associated
switch is of necessity heavily used
and its contacts may show early
wear. A contact -less generator uses
a reed of magnetised material
which is set in vibration by pluck-
ing; but the vibration of the reed
is not easily sustained and the
plucking and plucked parts are
also susceptible to wear.

STC have devised and patented
a tone generator which uses a
transducer (e.g. piezo electrical
material) mounted on a reed
coupled to a bowed leaf spring,
Fig. 1. Once the transducer is
excited a circuit keeps the reed
vibrating, but this vibration is nor-
mally suppressed by a mechanical
damper, see Fig. 2. As the reed is
on a bowed spring, however, it
can be snapped between one of
two positions and it is only damped
in one of these positions. In the
other position it is free to vibrate
and, what is more, this snapping
motion serves to start the reed
vibrating. Vibration is then main-
tained by the electric circuitry.

In Fig. 2 STC show such an
arrangement in side view.

The leaf spring is snap controlled
by a push button loaded by springs,
and in its up -bowed position the
leaf forces its reed and transducer
against a mechanical damping bar.
When the push button is pressed,
the leaf snaps into its down -bowed
position so that the transducer is
brought well clear of the damper,
the snapping motion mechanically
jolts the reed into vibration. This
vibration is then maintained by an
amplifier with two high gain transis-
tors functioning as an oscillator by

virtue of a eedback loop, Fig. 3.
Usually the reed will be formed

by a tongue cut out of the spring
by a U-shaped incision and the
transducer by a sandwich of
piezoelectric material between
metal electrode layers.

NEUTRALISED AMPLIFIERS

IN BP 1 241 285 Mullard Ltd. out-
line the advantages and dis-

advantages to date of neutralised
transistor amplifiers.

According to Mullard the advan-
tages of neutralising the base -
collector capacitance of a
transistor in an amplifier (to mini-
mise unwanted feedback due to
such capacitance) are increased
gain and stability. Such neutralisa-
tion can be achieved by a neutra-
lising capacitor circuit.

However, as there is frequently
a spread in the value of the base -
collector capacitance and as a
fixed value component is normally
used for neutralisation, there is
clearly a problem that under some
circumstances the transistor may
be over -neutralised and have a
tendency to oscillate, while under
other circumstances the transistor
may be under -neutralised and have
its gain seriously reduced. Ideally
the neutralising capacitor would
be matched to a particular transis-
tor for the best possible com-
promise, but this is hardly practical
for normal use.

The Mullard solution is to use a
semiconductor body which has a
transistor and a neutralising
capacitor incorporated in the one
case, the latter having a value
appropriate for neutralising the
capacitance of the base -collector
junction.

The neutralising capacitor is
formed from the same material as
the transistor, but with opposite
conductivity type regions as the
base -collector junction. Usually
this will be by the same diffusions.

BP 1 241 285

Fig. 2

The collector or base region of
the transistor is connected to the
region of corresponding conduc-
tivity type of the capacitor and the
amplifier circuits so arranged that
during operation there will always
be a virtually complete cancellation
of signals fed back to the base of
the transistor via the two junctions.

By making the neutralising
capacitor in the same semiconduc-
tor body as the transistor, it
becomes possible to hold the
ratio of their capacitances to
within 5 per cent or better even
though their actual capacitance
values may vary by ±30 per cent.

In Fig. 1 Mullard show how con-
ventionally a neutralising capaci-
tor C1 is connected between the
base of a transistor and the side
of a parallel LC tuned circuit away
from the transistor collector. In
Fig. 2 there is shown the manner
in which the transistor and neutra-
lising component C1 of Fig. 1 is
realised as an integrated circuit.

The patent gives full details of
the actual semiconductor bodies
that can be used for realisation.

DAMPING BAR

LEAF SPRING
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Part 2

dead zone and the rapid voltage increase at VR1
would cause TR6 to conduct more, TR5 less, and
TR4 and the motor to be switched "off" before it
would have otherwise done without the action of
DI, C2, VR2. The effect of motor inertia is therefore
to carry the wiper into the normal position of the
dead zone and not beyond.

When TR3 is cut off its collector is held by R5
and R6 at OV and DI. is reverse biased. C2 therefore
charges to the voltage set by the position of VR2
wiper and the voltages associated with VR1 return
to the normal condition, reducing the voltage applied
to the base of TR6. If the wiper of VR2 is set to
more than +52V then Dl is not able to conduct
as above and hence plays no part.

OVERCOMING HUNTING
If the wiper of VR2 is set to progressively lesser

voltages than +5.2V, then the voltage change at
this point and consequently at the wiper of VR1
becomes greater. If the voltage change at the wiper
is made equal to the equivalent dead zone in use,
the effect is to overcome hunting effects without the
necessity of increasing R16 and R17, or alternatively
to increase resolution. If the voltage change at

Model Servo Control

THE circuit of servo amplifier "B" is basically
similar to that of servo amplifier "A" and with

the exception of D1, C2, VR2, VR3, D2, C3 (Fig. 5)
the action is the same. In this circuit TR1 is comple-
mentary to TR2 and Vi,e voltage changes with tem-
perature are therefore eliminated. TRIO replaces the
resistor R8 of the long-tailed pair in amplifier "A"
and acts as a constant current source, bias being
determined by RIO, R8a and R9b. Note that reduc-
ing R8b increases the dead zone.

The use of a complementary emitter pair enables
R2 to have a higher value and the input impedance
is high. If large values of Cl and RI are used, R2
(approximately 10 x RI) may be fitted to swamp
the leakage effects of CI.

DEAD ZONE OPERATION
The function of DI, C2, VR2 is as follows: if the

input signal is increased, TR5 conducts more and
TR3 and TR4 are turned on.

The collector of TR3 (bottomed) is approximately
02V below the +6V supply and, according to the
setting, the wiper of VR2 may be at +4V. The
diode. DI is therefore forward biased and C2 dis-
charges to 5.2V, there being a drop of 0.6V across
Dl and 0.2V across TR3. This can be considered
as being equivalent to connecting a 5.2V supply to
the wiper of VR2 in place of +4V; the voltages
associated with all sections of VR1 are consequently
increased.

If the input signal increase is not large the wiper
of VR1 would have been initially not far from the

By A.J. Dunn

VR2 wiper is increased further, then another effect
is involved.

If bottomed, TR3 and DI discharge C2 relatively
rapidly; thus in the example quoted, the motor is
switched off prior to entering the "normal" position
of the dead zone. On cut off, C2 is charged through
VR2 relatively slowly; this time must elapse before
the voltage at VR1 is restored and the motor reverse
should have traversed the dead zone.

The damping effect of C2 can be tuned by means
of VR2 to damp out persistent hunting. The com-
ponents D2, C3 and VR3 have the complementary
effect to Dl, C2, VR2 and cause, by an amount set
by VR3, the early cut-off of the motor in the reverse
direction.

The fail safe operation is effected by changing the
connection of R18 from OV when it has no signifi-
cant effect to +6V. This can be performed remotely,
by using a relay. If R18 is less than R4 TR2 will
cut off, and by selection the required torque unit
setting can be obtained.

CONSTRUCTION AND TESTING
The components should be assembled on a

printed circuit board, the pattern and layout being
similar to that of Servo A (see Figs. 6 and 7). On
completion VR2 and VR3 should be set to have no
action.

If hunting takes place, when testing with the
decoder for a given time constant for RI -CI, then
VR2 and VR3 should be adjusted to damp out the
hunting.
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2

C2
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10 kfl
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4
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9
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1811
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.
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81
C4 OlpF -r

Fig. 5. Circuit diagram of servo amplifier "B". The
connection to R18 should be brought out separately
if "fail safe" operation is contemplated

SERVO AMPLIFIER "B" (Fig. 5)
Resistors
*R1 10kil *R10 9 1ki2

R2 100ki2 R11 68062
*R3 22k to 82k62 R12 2.2kf2

R4 4.7662 R13 10k62
R5 2.210.2 R14 10kS2
R6 10k62 R15 22k52
R7 75062 R16 1862

*R8a and b 2 2-2k62 R17 1862

R9 75012 R18 4.7k12
All ' 10% iW carbon

Potentiometers
VR1 50012 linear, linked to servogeared motor
VR2 1ki) linear preset
VR3 1ki2 linear preset

Capacitors
C1 4714F tantalum

*C2 47p.F tantalum
*C3 47t4F tantalum

C4 0.1µF polyester (mounted on motor)
C5 15µF tantalum
C6 0.1t4F disc ceramic

Transistors
TR2, TR5, TR6, TR8, TR10

TR1, TR3, TR7
TR4
TR9

Diodes
D1, D2 OA202 (2 off)

Contained in IC1
CA3046 (RCA)

2N3702 (3 off)
BFY51
0084

Batteries
B1, B2 Two 6V dry batteries

Miscellaneous
Printed circuit board
Solder pins

*See text

P2

R16

1811

El
OV

B2 mr

T -6v

Fig. 6. Printed circuit pattern (full size) for
servo amplifier "B"

TO 981

Fig. 7. Component layout for servo amplifier "B"
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SERVO AMPLIFIER "C"
As shown in Fig. 8 the circuit is similar in form

to servo amplifier "A" but fewer components are
used. The unit is compact and may be mounted
directly on the torque unit. TR1 and TR2 (not
thermally coupled) operate as a long-tailed pair with
R4 adjusted to define the current so that TR3 and
TR4 cannot be on simultaneously.

Changes in temperature and supply voltages
markedly change the width of the dead zone which
should for safety be made approximately 15 per cent
of the range.

TR3 is operated directly from TR1 which despite

a gain of 100 may turn on slowly in relation to TR5.
The selection of component values follows as for
Servo amplifier "A."

CONSTRUCTION AND TEST
The components should be assembled on a printed

circuit board; the copper pattern is as in Fig. 9 and
component layout Fig. 10.

The unit should be tested as for servo amplifier
"A" noting the absence of "fail-safe" circuitry and
that the switching action of TR3 and TR5 in Fig. 8
is reversed with respect to the motor.

COMPONENTS . . .
SERVO AMPLIFIER "C" (Fig. 8)

Resistors
R1 10k0 *R6 4 71t12
R2 7500 R7 1012
R3 75012 R8 1812
R4 6.21(0 R9 1802
R5 2.2k0 "R10 10002

Potentiometer
VR1 50011 linear, linked to servogeared motor

Capacitor
C1 47pF tantalum

Transistors
TR1, TR2
TR3, TR4
TR5

2N3702 (2 off)
2N3704 (2 off)
0084

Batteries
B1, B2 Two 6V dry batteries

Miscellaneous
Printed circuit board
Solder pins
*See text

R1

Okfl

INPUT

* SEE TEXT

R4
6 2 kfl

TR1

2N3702
Ci

T47,0 TR 3

ov

R7

10 ka

T R2

283704 283704

R2 R3

7500 750a

R6t

TR5

PS
VR1

OC 84

R8*
1811

R5

r2 P4

RIO

P1

. 2 MEI

R9*
80

+ 68

B1

MN

0v

82

W/4

- 6Vlir

Fig. 8. Circuit diagram of servo amplifier C"

"ece>4).7jet:ximmif
Fig. 9. Printed circuit
pattern (full size) for
servo amplifier "C"

t.6v

RI

141 P
INPUT

TR3

R3

Fig. 10.
out for

Component lay -
servo amplifier

FAIL SAFE SYSTEM
As shown in the servo amplifier circuits, a means

is provided to preset the torque unit rotation in the
event of a transmitter or system failure. This is
effected by changing the connection of grouped servo
amplifier leads by means of a lightweight relay.

As shown in Fig. 11, a decoder output pulse is
also applied through RI and DI to the base of TRI.
Capacitor CI charges rapidly during the period of
the pulse, the source impedance being RI and the
collector resistance Rx of the logic unit used (approx.
4.7 kilohms).
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Fig. 11. Circuit diagram of "fail safe" system

COMPONENTS . . .
FAIL SAFE CIRCUIT (Fig. 11)

Resistors
R1 1ks2 R3 2.21<12

R2 390ki2 R4 10kt2

Capacitor
C1 47/cF

Transistor
TR1 2N3702
TR2 2N697

Diodes
D1, D2, D3, D4 0A202

Relay
RLA

(4 off)

12V 37mA, two sets of change over contacts
(minimum resistance 240 ohms)

Miscellaneous
Printed circuit board
Solder pins
Test lamp

CHARGE TIME CONSTANT
Diode DI prevents discharge back through R 1

and the discharge time constant is Cl x R,. Assum-
ing a decoder pulse of 1ms per cycle period of 40ms
this ratio of 40 : 1 makes an effective charging time
constant which is still greater than the discharge time
and CI steadily charges. The base of TR1 is 0.6V
Vbe + (2 x 0.6V) (D2 + D3) below the +6V rail
(i.e. approx. + 4V). When Cl is charged to this
value TR1 cuts off and R4 ensures that the base of
TR2 goes to -6V cutting it off and allowing the
relay RLA to release to the position indicated in
Fig. 11 connecting the test lamp to OV.

Referring to servo amplifier B, this is the normal
working state; the fail safe acts as inoperative and
no current is drawn by the circuit shown.

PULSE FAILURE MODE
In the event of pulse failure, the charge on CI

falls relatively slowly to about +4V when TR1 turns
on. The base current would be 4/R, and, assuming
a gain of 100 for TR I, the collector current is

4 x 100 x 103 mA.
390x 103

or approximately 1mA base current for TR2.

Assuming a gain of 50, the collector current of TR2
would be about 50mA sufficient for a small relay
of more than about 240 ohms. The diode D4 is
normally reverse biased but conducts when the relay
is switched off protecting TR2 from the inductive
back e.m.f. pulse from RLA.

CONSTRUCTION AND TEST
The components should be assembled on a printed

circuit board as shown in Figs. 12 and 13 with RI
fitted and a 6V lamp connected for test, as shown.
The copper strips retained under the relay must be
arranged to suit the relay used.

With the -6, +6 and OV supply lines connected,
the input should be connected to +4.5V (from a
battery or from a potentiometer across OV and
+6V). The time taken for the relay to operate and
release on the application of +4-5V should be noted.
If the "make" time is slow and the "release" time
less than half second, then Cl should be checked for
excess leakage current.

The unit should then be tested in connection with
the working decoder, it being noted that any output
could be used, but it is preferable to use one with a
defined pulse -to -cycle time ratio, such as the ungated
complex one previously described.

The unused contacts may be wired for servo
amplifier "A" or' used with any non -proportional
model function. The resistor RI forms a means to
protect the logic units from accidental shorts.

The positive going logic output is derived from Rx
and in certain circumstances this may produce only
about 4.2V at Cl.

A momentary interruption of pulses may there-
fore cause the fail safe device to operate after too
short an interval. In this case RI should be con-
nected as shown. In cases where an exceptionally
long interval (+5 seconds) is required before fail
safe operation, D2 and D3 should be replaced by
a 3.5V Zener diode.

Fig. 12. Printed circuit
pattern (full size) for
"fail safe" system

Fig. 13. Component INPUT

layout for "fail safe"
system
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PIDGEMINI

STEREO TUNER

11ff 1111

 Integrated circuit phase lock loop stereo
decoder with only one easily adjusted coil

 Pre -aligned high selectivity tuner head
 Integrated circuit limiter discriminator with

one simple coil

 High selectivity ceramic filters

The P.E. Gemini Stereo Tuner is a perfect companion
for the P.E. Gemini Amplifier or any other hi-fi
amplifier.

I.C. SIGNAL INJECTOR
Build this rapid switching, low cost, square wave
signal injector which has usable harmonics from
audio to u.h.f. frequencies. Simple to make and to
operate it is an ideal portable test instrument for the
serviceman.

DOUBLE FLUORESCENT
LAMP INVERTER

Full details are given for constructing a 12in
fluorescent lamp driver which runs off a 12V battery.
It can light two 8W lamps or one at 13W. Provides
a high light output for low running costs-a boon to
all readers who enjoy camping whether in a caravan
or tent. Also useful as an emergency light.

all in LiTlid
issue of....
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$A4:1,0TBOON
RADIO AND ELECTRONIC LABORATORY
HANDBOOK (8th Edition)

By M. G. Scroggie
Published by Iliffe Books (Butterworth Group)
614 pages, 9in 6in. Price L475

PREVIOUS
editions of this work have been referred

to as "Scroggie" and one wonders whether this
well-known electronics engineer, who graduated in
1922, is ever likely to retire. The amazing quality
of this latest edition is the maintenance of the estab-
lished down to earth style coupled with a massive
quantity of technical information, updated to present
day techniques.

"Scroggie" is an established technical philosophy
for dedicated electronic engineers, as much as a
reference work on electronics principles and practice.
To newcomers from si form to retirement it pro-
s ides almost a "bible' sensible well planned pro-
cedures for the de ent laboratory. The last
100 pages or so could treated as a book within
a book, providing data. formula, charts and tables-
"For Reference" as its chapter heading suggests.
This heading reflects the practicality of working
with Scroggie and we sugge.-that the size and
price of this work should not be a deterrent to
begging, borrowing or even buying. Whatever the
price if you can find it, buy it!

M.A.C.

I.T.V. 1972

Published by the Independent Television Authority
240 pages, 9in 71in. Price 75p

THE latest edition of the guide to Independent
Television is packed with information about

esery facet of television broadcasting from the mak-
ing of a programme to audience rating techniques.
There is liberal use of colour and all the statistics
are presented in a clear, easy to read, manner.

This book is both a useful work of reference with
a good index, and an informative insight into ITV
for the average viewer.

S.R.L.

THE TECHNIQUE OF KINETIC ART

By John Tovey
Published by B. T. Batsford
144 pages, 10in r. 7in. Price L350

KINETIC art exploits technology to create light.
colour and motion, and in this new book some

of the basic techniques are discussed.
The book is divided into four main sections deal-

ing with vision and perception, light and simple
optics, mechanical and electrical control of light, and
basic electrical theory. Concepts are clarified by
numerous simple line drawings and photographs as
well as eighteen colour plates.

For both the artist interested in engineering, and
the engineer interested in art, this book provides a
useful, attractive and comprehensive introduction to
kinetic art. R.S.
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230,240V a.c. 50,60 OUTPUT
VARIABLE 0.260V
fAra ImTyipaeas30

stock.
SHROUDED YPE

E7 00 20 amp, 149 00
25 amp, L5840
37.5 amp, L82.00
50 amp, L98 00

13 amp, 125.00
25 amp

(Panel Mounting) amp, L4.750 OPEN TYPE
I amp, /7.00. 2} mp, 1845. All carriage paid.

L.T. TRANSFORMERS
All primaries 220-240V
Type No. Sec. Taps Price Carr.

1 30, 32, 34. 36V at 5A £468 45p
2 30, 40, 50V at 5A /6.88 45p
3 10, 17, 18V at 10A 14.95 45p
4 6, I 2V at 20A £6.43 45p
5 17, 18, 20V at 20A L7.28 55p
6 6, 12, 20V at 20A /6-88 55p
7 24V at 10A L5,23 45p

, 6, 24, 32V at I 2A 0. 15 45p
9, and 12V at 10A L3.75 45p

ING TRANSFORMERS
Functional Versatile Educational

These multi -purpose Auto Transformers,
with large centre aperture, can be used
as a Double wound current Transformer,
Auto Transformer, H.T. or L.T. Trans-
former, by simply hand winding the
required number of turns through the
centre opening. E.g. Using the RT.100
VA Model the output could be wound to gine
By 12IA., 4V. vi 25A. or 2V. 50A., etc.
Price:

RT.100VA 318 turns per V. i.2.25 + 28p P. & P.
RT.300VA 2.27 turns per V. /4.20 + 38P P. & P.
RT. I KVA I -82 turns per V. 16.50 + 58p P. & P.
RT.2KVA I'S turns per V /10.50 + 80p P. & P.
RT.3KVA 1,5 turns per V /14.00 + BOP P. & P.

220/240 VOLT A.C.
CENTRIFUGAL
FAN/BLOWER
Smooth, balanced running unit. Two
pole shaded pole Mycalex motor
gives approximately 90 cubic ft./min.
but draws only 24OmA on run. Weight 211b.
Case dia. 3.1in, width (case only) 3125in, width
overall (inc. motor) 5.25in, aperture 3-I25in
1.85in. Price only 1245. P. & P. 25p.

BODINE TYPE N.C.I. GEARED MOTOR
(Type I) 71 r.p.m Torque
10Ib. inch. R ible. I/70th
h.p., 50 cycle, 0.38 amp.
(Type 2)28 r.p.m. Torque 20Ib.
inch. R ible. I/80th h.p..
50 cycle, 028 amp. "As new"
condition. Input voltage of

motor 115V a.c. Supplied complete with transformer
for 230/240V a.c. input. Price, either type 13.15
plus 35p. P. & P. or less transformer /2.13 plus
27p P. & P.

12 VOLT D.C. MOTOR
Powerful I amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete with external gear train
(removable) giving final speed of approx.
125 r.p.m. Size: 4fin x 2fin dia.
Price 95p inc. post.

230V/240V COMPACT
SYNCHRONOUS GEARED MOTORS
Manufactured by either Sanigamo,

m.c

60 r.p.m. cw. 3 r.p.h. ajcw
6 r.p.h. cw. r.p.h

cw. = clockwise rotation; a/cw. = Anticlock
Fr of makers' price. All at 75p incl.
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6-I2V D.C. MINI -MOTOR
Small, pow precision made,
smooth runn reversible motor.
7,000 r. eight only 2oz.

lable
20p ea

.C. INDICATOR
in red or amber
h. Or in green at

nimum order 3 units. P. &
( _aleme1111

P. Sp.

VENNER Electric Time
Switch
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 15A 0.25,20A 0.75. P. & P. 20P
Also available with solar dial ON dusk
OFF dawn. Price as above.

36V 30 AMP. A.C. OR D.C. VARIABLE
L.T. SUPPLY UNIT
INPUT
220/240V a.c.
OUTPUT
CONTINUOUSLY VARIABLE 0-36V
Fully isolated. Fitted in robust metal case with
Voltmeter, Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. 158 plus 12 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.
E XPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Uni-
junction Xenon Tube and instructions 1630, plus
25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price 110.50. P. & P. 50p.
HY-LYGHT STROBE MK III
This strobe has been designed and produced for use
in large rooms, halls and the photographic field and
utilises a silica plug-in tube for longer life expect-
ancy, printed circuit for easy assembly, also a special
trigger coil and output capacitor. Speed adjustable
0-30 f.p.s. Light output approx. 4 joules. /12.00.
P. & P. 50p. SPECIALLY DESIGNED. FULLY
VENTILATED METAL CASE. For industrial
or Hy-Lyght. Including reflector. £4.00 P. & P. 45p.
Post paid with kit.

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

white light.
Never before a Strobe Kit with so HIGH an output
at so LOW a price. ONLY L20 plus 75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENT
I LATED METAL CASE specially designed for the
Super Hy-Lyght Kit including reflector L7.00 P. & P.
45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 33p,
P. & P. 13p or post paid with kits.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bie. W.4in, H.6in, weight 61b.
I,000V, ' 1,000 megohms, /34410
carriage paid.

NEW!

MOTOROLA MAC 11/6 PLASTIC
TRIAL 400 NV. 10 4alL

Now available EX STOCK. SuPPliaMilllblull dam.
And applications sheet Price 11415. P. & P. 7:
Suitable DiAC (RCA 40583) 30p each.

G.E.C. 12 WAY 15 AMP CONNECTOR
NeW in makers carton.
BMCELITE /1.25 per
doz. FLEXIBLE 11.50 ae.Alt.
per doz. Post paid
(M nimeig1 itsz).

PROGRAMME
TIMERS
(Mfg. by Magnetic Devices Ltd.). 240v A.C. 5 r.p.m.
'Croouzee motor. Drives 15 cams, each operating
a 10 amp co micro switch. Cams are individually
variable, allowing innumerable combinations. Ideally
suited for machinery control, automation, etc. Also
in the field of entertainment, for chaser lights,
animated displays, etc. NEW PRICE (575. P. & P.
25p.

ETERS NEW!
V,, 11.73, incl. P. & P.
d. incl. P. & P.

230V A.C. SOLENOID
Extremely powerful with approx.
I 41b pull, lie travel. Fitted with
mounting feet. Size: ain long.
21in wide, Sin high. L2.00
P. & P.

2.30450 VOLT . . SOLENOID
Manufactured by Westool Ltd. (similar in appear-
ance to above illustration). Approx. pull.
Feet size Ilin Ilin. Price 85p intl. P. & P.

All Mail Orders- -Callers -.Ample Parking
Dept. PE2, 57 BRIDGMAN ROA

LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon. -Fri.

I SERVICE
I TRADING CO.
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uperior Quality Precision Made
NEW POWER RHEOSTATS

100 WATT. 1 ohm, luA; 5 ohm.,
4.7A; 10 ohm. 3A; 25 ohm, 2A;
SO ohm, 1.4A; 100 ohm. IA;
250 ohm. 0.7A; 500 ohm. 0.45A; I 140. 280 mA;

kfi, 230mA; 2S kr), 2A; S kn. 140mA. Diameter
nin Shaft length {in, dia. }tin. All at LI.30 each.
P. & P. sp.
50 WATT. I /5/ I 0/25/50/100/250/500/ I /1.5/2.5/5k0.
All at [112 each. P. & P. I I p.
25 WATT. 10/25/50/100/250/50011 /15/21/31/5kt).
All at 78p each. P. &NP. 15P.
Black Silver Skirted knob calibrated in Nos. 1-9.
If in, dia bgass bush. Ideal for above RINgkesigel18p ea.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS COMPETITIV
PRICES
Col. (I)
Coil ohms
Col. (2)
Working
d.c. volts
Col. (3)
Contracts
Col. (4)
Price
HD =
Heavy duty
Incl. Bale
All post
paid.

2 3 4

45
185
280
700
700
700
700
700

1,250
2,500
2,400
5 800

6-9
12-18
9-12

16-24
16-24
12-24
15-35
16-24
24-36
36-
30-4
40-70
40-70
85-110

2 HD M
4 c/o
2 cio
IM 28
4 c/o
2 c/o
2 c/o HD
6M
4 c/o
6M
4 c/o

/0

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 Vet A.C.
RELAYS (Unused)

i Three sets c, o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots

including P. & P.)

50p
73p
73p5
63p
Ups
63p°
73p5
Up*
63p5
63p5
50p

563p
50p5
50p

EY SWITCH' 230 VOLT A.C. RELAYS
set coo contacts rated at at
E 40p. P..3.". 5p. (10itaci

UNIS ECTOR SWITCHES
NEW 4 Bank 25 Way
24V d.c. operation. 13.116,
P. & P. 12p. 6 Bank 25 Way
24V d.c. L6.50, P. & P. 12P.
8 Bank 25 Way, 24V d.c.
operation. /742 plus 22p.
P. & P.

230 VOLT A.C. SOLENOID
OPERATED FLUID VALVE
Adjustable flow control, all metal con-
struction. Will handle hot or cold
liquids, water, oil, paraffin, etc.
Available 'kith din inlet/outlet or
Sin inlet/outlet. Either type £1.50.
P. & P. 20p.

S

LIGHT SOURCE AND PHOTO
CELL MOUNTING -- -
Precision engineered light
source with adjustable lens
assembly and ventilated lamp
housing, to take MBC bulb.
Separate photo cell mounting assembly for ORPI2
or similar cell. Both units are single hole fixing.
Price per pair L275. P & P. 18p.

LIGHT SENSITIVE SWITCHES
Kit includes ORP.I 2 Photocell, Relay
Transistor Circuit. For 6 or 12V D.C.
operation. Price [150 plus 12p P. & P
ORP. 12 and Circuit 63p post paid.
"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
10 amps 240V. A.C. Black knob I in.
Fixing hole bankjap.;
TWO bank THREE bank
55p; incl. P. .

' HONEYWELL' LEVER OPERATED
MICRO SWITCH
15 amps 250 volt A.C. c/o con-
tacts. NEW in maker's carton.
PRICE: 10 for 11.90 including
P. & P.

MICRO SWITCH
5 amp tie contacts. Fitted with
removable push button assembly.
Ex. P.O. 20 for LI 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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TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs -they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for: of 

C. & G. Telecommunication Techns'. Certs.
 Radio Amateurs' Examination
 General Radiocommunications Certificate

& G. Radio Servicing Theory
 General Certificate of Education, etc.

Now available, Colour T.V. Servicing

Examination Students coached until successful

NEW SELF -BUILD RADIO COURSES
Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5 -valve receiver, transistor
portable, and high-grade test instruments, all under expert
tuition. Transistor Portable available as separate course,

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics
Member of the ABCC Accredited by the CACC

EST. 1891

INTERNATIONAL

CORRESIIONDENCE SCHOOLS I

Dept. FA25, I ntertext House, Stewarts Rd., London SW8 4Uj

Please send me the ICS prospectus -free and without
obligation.
(state Subject or Exam.)

NAME
(Block Capitals Ptease)
ADDRESS

AGE

3/72

INTERNATIONAL CORRESPONDENCE SCHOOLS

VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

SETS 1113, 181, 1T4, 384,
Net of 4 for 41.02. DA

3434, DA 091, DO91, 1/K91. Ii1,92, I)L94.
096, D0110, DK96, D1,96, 4 for 8148.

1113 .28 310017 .78 4042 .50 EMS1 .41 PCLS4 .34 1311041 2
18 .22 30018 81 1141 .40 EM84 .32 PCL85 .38 1'13080
1T .18 3003 64 1191 .10 EM87 34 1'CL81; .38 011089 .3f
384 .26 3001,1 .81 13C33 .40 E 1331 .33 PCI.88 .85 00('84 .32
3V 37 3001.12 .89 10041 .54 E1386 .29 Pc1.800 .75 1-1,(843 35304(1 '11 3001,14 .68 11090 .22 EZ40 43 PEN AI .77 1(.080 .323V (3 35 30L1. 1080 .32 .43 PEN38c 70 1301142 .58
343330T 30L13 57 1 11089 .29 0790 -22 PFLJoo .52 10001 323Z (1 30L17 .67 1.0081 17 EZ8I .23 P L38  49 1-(-L82 .32
13/30L2 30P4 57 F C(382 .20 (17,30 '34 1'1.81 .44 'L011 5562L1 .11 30012 .72 (3283 35 (1Z32 .40 PI.8 1 A .47 0041 .566A.16 .13 30019 57 1.0083 .34 (17,34 .48 PL82 .31 1009 .3089Q5 -22: 30PL1 .80 F 00804 .54 K T41 .77 I'1.93 '33 11,41 .57SATO 20 301'1,13 89 3080 .27 K T61 .55 PLM4 .30 11.44 91.00
6A 313 30PL14 .65 I. 3082 -26 K T66 .78 111..-(00 .83 1-L84 .30611A6 351,6(3T .45 F '1135 30 LN319 .83 P1.304 .83 1'.0104 .22
611 :6 21 33W4 .25 11313.3 .61 1,N3129 72 01204 '33 I Y 41 .42
61.1 6 :91 333Z4GT .25 1 31181 .20 LX339 83 PX 95 1' 1'8:-, .25
13[3 W7
60 4

52
.40

807
6063

-45 1301483
.62 '1184

.40

.rte
N78
061

87
.40

l'1332
P Y 33

.55
55

P4I1
X 7 s

.77
I2.7560,3 .68 AC/ V 01 .77 1,80 .30 PAGC80 .34 PI'S I 25 X79 I2.756E33 .53 11349 -65 LC L82 .31 l'('86 .47 P V82 .25 7.77 .226K7(3 113 ( 11729 .82 F 0L06 .35 P000 47 PY83 .28 Tranaistorg

OK (1 17 11l'1135 67 F 039 .38 0(911 .42 PY 88 .33 10107 .176(1-6 .55 CY31 1.041 430 PC97 39 PY800 .34 80127 .18
1381,1713T 30 DA 091 .22 0080 .23 PC900 31 1313801 -34 .11,140 .37
62"O .28 1).1096 38 0083 28 PC(384 .29 109 .30 A I' 15 .20
6V '(1T 28 D033 38 0 086 .30 PCC83 .25 1120
6X 23 D091 .18 01,389 .26 PC088 .40

:546 2011.;111176 :2200

6.106T 28 D096 311 1. F91 .13 P0089 45 026 56 20118 .48
10 13 .58 DI177 .20 1 092 .30 PC(3189 .48 1.47 .64 A012.1 .1712. T7 .17 I)K32 .33 L0318 .65 P(33803 .58 1411 58 A0127 .1712. 06
1231137

.20

.20
DK91
DK92

.28

.38
0183
0184

.28

.31
PC080
PC082

:3281330 :3261 (0)(L-4248 :1225

12. X7 .22 11E116 .38 13190 .35 PC 0,0i 45 1378 .24 0045 12
1819(18(1 .87 1)1,35 .40 L33 .55 P00800 .58 ( 1111 .58 0(371 .12
20 2 .87 DL92 L34 .45 pcF801 28 13193 .42 0072 122003 11L94 .37 L41 .54 I'(' 0817' .40 1'231 84 01373 122004 .92 DL96 -38 L84 .23 PC0805 431 1 301 38 0001 12
231,60 T 20 DY86 .24 L90 26 PC09031 .58 1'329 .68 Ot-8 )1( .12
2.504GT 57 OY87 .24 1,315 .33 PC 0800 .08 1 891 .80 0082 .12
3001 1 )Y802 '33 L500 .62 POLO -32 C.\)31'00

.

.32 005213 12
30011 .58 EABC,3.1 32 01,11 .41 1'1'13,3 .57 1- \1'42 .51 01'170 .23

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

Pest 'packing 1 valve 13p, en 2 iir 11,11 ith 31, PUI" c etria.
Any parcel insured ilainagii in tral0it 31i extra.

LIGHT SENSITIVE
INTEGRATED CIRCUIT

ARE YOU STILL USING
6HOTOTRANSISTORS. DIODES AND
OTHER PHOTOCELLS!

-KEEP UP TO DATE
WE ARE OFFERING THE COMPLETE
E WITCH-
PHOTODETECTO R
AMPLIFIER
TRIGGER 4 -

DRIVER -ALL IN A SINGLE 4 rylryl. DIA.
CAN
-WILL DRIVE RELAY OR TRIAC FOR
AUTOMATIC LIGHT SWITCHING
CONTROL BURGLAR ALARM BEAM
BREAK DETECTOR AUTOMATIC
DOOR CONTROL AND MANY OTHER
APPLICATIONS.
P.O. CHEQUES payable lo ELBON and crossed

 YE -1C, ELBON. SUMMERFIELD. THE CRESCENT. WEST WITTERING. SOo-

PRICE ONLY 65p each
+ Sp Post and packing, with

lull operating instructions
10 lor 15 75 post free

MI  II  II 111 II  Ill  II  
P.E. SCORPIO

IGNITION SYSTEM

Complete kit of high quality
components - £10.75. pAp. 50p
All parts available separately send S.A.E. for list

AMC ELECTRONICS LTD.,
160,DRAKE ST., ROCHDALE, LANCS.
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Gerry Brown . . .

ELECTROPSYCHEDELIA ?
Flicker phenomena, discussed by

many and at some length by Dr W.
Grey Walter in his book "The Liv-
ing Brain", is the effect which
sometimes manifests itself as the
result of the pulsating nature of the
light from tine projectors, or the
intermittent flashing of sunlight
through roadside trees during a
drive in the car. This phenomena
is often exploited in such places as
discotheques where strobed xenon
lamps are employed.

The effect is difficult to describe
in purely objective terms, but, for
most observers, this generally seems
to evidence itself as a form of
pleasant swimming sensation or a
feeling of moving through time. To
a large extent the degree of influence
appears to be related to the flicker
rate of the lamp and, in this con-
text, probably has the greatest effect
when it is synchronous with the
frequency of the "alpha" waveform
produced by the brain.

The amplitude of this alpha
rhythm seems, in most cases, to be
very much suppressed so that for
many individuals the phenomenon
may be either just noticeable or
entirely absent.

However, a method for selecting
and, even, raising the intensity of
the elusive rhythm has just been re-
discovered. This has resulted in the
brand-new craze which is currently
sweeping through the U.S.A., pre-
viously called "photic" stimulation
back in the 1950's, and now enjoy-
ing the title "bio-feedback".

In reality, the concept behind this
bio-feedback lark is an attempt to
help people teach themselves the
art of controlling their brain
rhythms, with the intention of
encouraging an equivalent condition
of that transcendental experience,
only hitherto reached by masters of
deep meditation!

Basic operation of a bio-feedback
set-up will be seen from Fig. I.
Electrodes, dampened in saline

FilterHigh
gainAp El MI

Pulse

Schmitt Trigger (variable) :6611
Variable threshold Delay

Limp

Fig. 1. Suggested Bio-Feedback set-up

solution and attached to "the sub-
ject's scalp, pick up the very much
attenuated signals originating in the
cortex of the brain. They are then
amplified several hundred thousand
times and, subsequently, filtered
since the required signals are almost
always buried deep in either noise,
or unwanted signals of greater
amplitude.

The resulting output is fed to a
Schmitt trigger prior to operating a
simple delay circuit which either
flashes a lamp into the subject's eyes,
or controls an audio oscillator. In
this way the flash -rate and delay
can be adjusted to achieve a con-
stant positive feedback such that
the lamp flashes at the most effec-
tive point in the brain's alpha wave-
form.

This, essentially, instant way of
"mind -travelling" could have quite
exciting possibilities and, although
not a therapy worthy of recom-
mendation to epileptics, may hold
some of the keys to the more
arcane aspects of psi phenomena.

I notice that this rather costly
form of "everyman's electroence-
phalography" is already beginning
to catch on in this country. Any-
one for back -pocket hypnosis?

FAST TALKER
For too long now the blind have

been forced to contend with "talk-
ing -books" which produce far
fewer words per unit time than
could be read visually. Up till
quite recently, unless these people
were prepared to tolerate a kind of
"chipmunk" sound, the speed of
playback could not be increased.

The visually handicapped are not
the only ones who have cause for

111
INPUT

CLOCK

complaint. How about education
for adults and children having high
1Qs and capable of absorbing data
at great rates, but who are tied by
the speed at which the most back-
ward can understand the same
information?

Such problems are almost as
good as solved, because by next
summer the Cambridge Research
and Development Group in West-
port, Conn, U.S.A. is scheduled to
have a helpful little i.c. device
available. Priced as low as $10 (1:6)
the i.c. will permit normal speech

114
rate to be electronically varied from
about 100 to 500 words per minute
without the annoyance of an accom-
panying change in pitch! (useful for
solid-state echo too).

Operation of the device, Fig. 2.
is, I understand, similar in principle
to one developed by Phillips a
short while ago. This relies on the
so-called "bucket -brigade" tech-
nique employing chains of capacitors
interposed between charge -transfer
transistors forming an analog ver-
sion of the shift -register. Data is
passed from "bucket" to "bucket"
in the form of charge deficits
clocked through the entire register
at a rate determined by an external
clock -generator.

While such an idea must repre-
sent a considerable boon to the
handicapped, I cannot help feeling
that its total value will need to be
revised if ever the disc -jockeying
fraternity latch -on to its possi-
bilities!

OUTPUT

Fig. 2. Circuit diagram for varying speeoch rate
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By E. C. Copperthwaite

LTHOUGH it is only in the last few years that
unijunction transistors have found popularity

among non-professional users, they were demon-
strated by Henrich Welker in France as far back as
1948. This device was made commercially available
due to the efforts of I. A. Lesk of Motorola in 1952.

There is no other solid state counterpart to the
unijunction transistor (UJT), nor is there any vacuum
tube that is functionally similar. Its unique charac-
teristics make it particularly suitable for use in
oscillators, timing circuits and thyristor trigger
circuits.

TYPES OF CONSTRUCTION
Most commercially available unijunction transis-

tors are of the cube or bar structure (see Fig. 1),
and these have been in use for many years. But as
these components were not readily adaptable to
automatic production methods, Motorola's design
team have produced an annular construction type.

The die used to produce this annular type is
fabricated using techniques similar to those used for
making silicon annular transistors. This relatively
new construction method is now batch -processed
like conventional transistors for extensive availability
and considerable lowering of costs.

Tests have proved that the resultant uniformity
also simplifies various applications and intrinsic
stand-off ratios (see below) are confined to a narrow
range of variation.

BASE -ONE (11) OHMIC CONTACT -1 PH EMITTER JUNCTION

.01.1.1111

EMITTER (E)

N -TYPE SILICON CUBE
BASE -TWO (V)
OHMIC CONTACT

HEADER

GENERAL PRINCIPLES
The UJT (originally called a double base diode)

has three terminals namely the emitter, base -one and
base -two (Fig. 2a). The emitter is composed of a
p -type junction and is positioned near the centre
of a pair of dissimilar bases of n -type silicon
(BI, B2). Between B1 and B2 the unijunction has the
characteristics of an ordinary resistance; this resist-
ance is called the interbase resistance (Rs) and at
a temperature of 25°C can vary between 4.7 kilohms
and 9.1 kilohms for different devices.

It is simplest to describe the action of a unijunc-
tion with reference to the equivalent circuit of Fig.
2b. With no current flowing in the emitter a voltage
will appear at the emitter proportional to the inter -
base voltage (Vim). For current to flow into the
emitter this voltage plus the forward voltage drop
of the emitter junction (VD) must be exceeded: When
this occurs, the injection of holes into the silicon
bar causes an increase in the number of electrons
in the base and hence the resistance of base -1 drops,
producing the negative resistance region shown in
Fig. 3.

The threshold voltage is called the emitter peak
point voltage (Vt). When the emitter voltage (Vs) is
below Vs only a small leakage (/) flows.

The peak voltage (Vs) of the unijunction transistor
varies in proportion to the interbase voltage (VBB)
according to the equation

Vr = Wan + VD

N -TYPE SILICON BAR EMITTER (E)-I PN EMITTER JUNCTION

BASE -ONE (81) BASE -TWO (82)
OHMIC CONTACT OHMIC CONTACT

Fig. 1. Cross sectional views of unijunction structures. (a) cube structure; (b) bar structure
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UBC-4
Battery Charger

TRENT
Speaker

11.11M,
r")n a15!1 c

GR-78 Shortwave Receiver

Why not visit the Heathkit
showrooms in London or
Birmingham?
233 Tottenham Court Road
London

17-18 St. Martin's House
Birmingham

CR-1 Car Radio AJ-29 Tuner

The new
HEATHKIT
catalogue is

now available
...FREE

The new AR -2000 Tuner Amplifier

MI -29
Fish Spotter

GD-48 Metal
Locator

HEATH (Gloucester) LTD., GLOUCESTER GL2 GEE

Please send me the free Heathkit Catalogue

Name

Address

PEO3
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 LARGE STOCKS
 GOOD SERVICE
 ATTRACTIVE DISCOUNT

Satisfaction Guaranteed

SEMI -CONDUCTORS

S44 9p
5940 5p

2N696 17p
2N697 lap
2N706 12p
2N930 29p
2NI131 29p
2N I 132 29p
2N1302 19p
2N13Q3 19p
2NI3174 26p
2NI305 26p
2N1306 31p
2N1307 33p
2N1308 36p
2141309 36p
2N1596 102p
2N I 599 12.2p 2N4062
2NI613 23p 2N4124
2N171! 26p 2N4126
2N1893 54p 2N4284
2N2147 95p 2N4286
2N2218 34p 2N4289
2N2218A 44p 2N4291
2N2219 38p 2N4292
2N2219A 53p 2N4410
2N2270 62p 2N4443
2N2369A 19p 2N4906
2N2483 35p 2N4915
2N2484 42p 2N4991
2N2646 47p 2N5062
2N2904 38p 2N5088
2N2904A 42p 2N5163
2N2905 44p 2N5172
2N2905A 47p 2M5192
2N2924 20p 2145195
2N2925 2N5457
2142926 2N5459
2/43053 p 40250
2N3054 60p 40251

2N3055
N914 2N3325
N9I6' 2N3405
N1763A 24p 2N3663
N3754 20p 2N3702
N5399 2Ip 2143703
N5402 28p 2N3704
N5407 45p 2143705

2N3706
2143707
2N3708
2N3709
2N3710
2N371 I
2143731
2143794
2N3819
2N3820
2N3904
2N3906
2N4036
2N4058
2N4059
2N4060
2N406 I

ELECTROVAIR
Electronic Component

Specialists
Brand new, guaranteed to spec.
No seconds or surplus.

60p 40361 55p AF124 24p BC I 84L 0 I 1 p BEY90 104p 0A95 9 6p
53p 40362 68p AF12.5 24p BC186 42p BSX20 16p 0A200 9p

AF126 22p BC2I2L 16p 8YI64 45p 0A202 10p
AF127 1.1p BC2I 3L 16p BY238 lap OCI9 50p
AF139 33p BC2I4L 16p BYX38- 0C25 42p
AF239 .36p 8C257 9p 300 38p 0C28 70p
AL102 ''77p BC258 Bp BYX38- 0C29 76p
ASY26 2.7p BC259 9p 300R 38p 0C35 60p
ASY27 36p BC267 17p C407 179 0C36, 65p
ASY28 27p BC268 15p C762 19p 0C41 42p
ASY29 36p BC269 17p C1412 102p 0C42 46p
AU1 I I 97p BC300 49p E2512 164p 0C44 42p
1330C250 24p BC301 37p EA403 10p 0C45 313p

B300550/ BC303 60p EB383 10p 0070 2 1 p
300 34pBCY30 60pEC401 lap 0071 4 38p

ACI4IHK N; 61912 66p BCY3I 75p EC402 17p 0072 38p
ACI42H 15p j 65041 71p BCY70 lap ER900 54p 0075 40p

p ACI42HK 29p BAI02 25p BCY71 33p MC140 25p 0C131 15p
35p ACI53K A130 22p BCY72 I5p M1481 110p °Cal D 25p
35p AC176 A145 27p BD121. 105p M.1491 135p 0083 25p
55p ACI76K BA155 15p BDI23 105p M1371 10Sp 0084 15p
13p ACI87K 17p BAI56 13p BD124 100p MJE521  929 P346A 2.6p
10p 'ACI88K 23p BAXI3 13p BDI30 SOp MJE2955 165p 52CN1 10p
Ilp 'AC I 87K/ Rt3103/B 16p 60131 79p MJE3055 82p SC I 41D 187p
I 1p 168K 40p 88I03/G 16p BDI 32 86p P SCI46D 147p
12p ACYI7 3Ip BC107 al ' BD135 38p MPS6531 35P SDI 10p
lap ACY18 19p BC108 I I p BD136 44p MPS6534 30p SD4 lip
lip ACYI9 13p BC109 12p , BD141 7.27p NKT2I 1 15p V763 28p
24p ACY20 26p BCI22 BDY20 92p NKT2I2 25p W106B1 45p

ilt,ACY21 11p BC125 15p 8E115 23p NKT2I3 25p W106DI 83p
ACY22 llp BCI26 22p 8E167 Illp NKT214 23p WO2 40p
ACY39 63p BCI40 30p BFI73 19p NKT217 50p WP02. .,,

24p ACY41 ISp BCI48 p ? 8E178 3Ip NKT271 Iths ZTX301
15p ACY40 179 BC147 6E177 2.5p NKT261 21p ZTX3001.6

1 1 I p ACY44 31p BCI49 8E194 14p NKT274 16p ZTX302 22p
305p AD140 63p BC153 19p BF195 , 15p NKT275 23p ZTX303 12p
115p ADI42 Sop 20p 13E244 30p NKT403 65p ZTX3O4 27p

62p AD149 Sap BC157 11p 13E254 14p NKT404 6Ip ZTX330 2.3p
6Ip ADI50 SOp BCI58 I 1p 113E255 I5p NKT405 79p ZTX331 27p
38p AD161 33p BC! 59 12p BFXI8 90p NKT603F 30p ZTX500 ISp
25p ADI62 36p BCI67 I 1p BFX29 31p 1 NKT6I3F 30p ZTX50I 2Ip
18p AD161/ BC168 BFX84 25p I NKT674F 24p ZTX502 15p

125p 162 BC169 FX85 32p NKT677F 22p ZTX503 7.2p
I47p AFI 14 BCI77 BFX87 29p NKT713 30p ZTX504 52p
49p AFI 15 24p BCI78 I 1p BFX88 26p NKT773 25p ZTX530 27p

22p BCI79 149 BETS° 0A47 8p ZTX531 33p49p

II9p ' AFI 18 82p BCI83L 10p 8E1'52 0A91 p  Matched pair
7Ip AFI 17 1 22p BC! 82L 1 I p BETS! 0A90

60p 40406 75p
52p 40408 70p
13p 40412 67p
139 40430 140p
13p 40432 I85p
13p 40512 195p
13p 40602 52p
13p 40669 140p
10p AC107 46p
I 1p ACI26 20p
13p ACI27 20p
13p ACI28 .20p

120p ACI41H

CARBON TRACK POTENTIOMETERS
Long spindles. Double wiper ensures m'GLE

100P, to 2.2M
to 2.2M0 ; DUAL GAN
ual gang 4.7K0 to 22M0

IMO. only 42p; Dual
+A D.P. mains switch,

Only decades of 0, 22 and
DUAL CONCENTRIC
in any combination of above values, 60p. With switch 72p.

m noise level.
Ingle gang log,

7K0 to 2.2M0,
og/antilog. 10K,

y, 42p Any type

e in ranges quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR linear only, 1000, 2200, 4700,
IK, 2K2, 4K7, 10K, 22K, 47K, 100K, 220 , 1M, 2M2,
5M, 101.10. Vertical or horizontal mounting p e ch.

COLVERN 3 watt Wire -wound Potentiometers, 100, 15P,
250, 50 00, I , 25062, 5000, 1K, 15K, 2-5K, 5K,
10K, 15K, 50K, BEPNach.

INSULATED SCREWTERS
n range of seven colours, each 1p. Matching plugs, 2mm Sp,

4rnm 7p.

CAPACITORS
ULLARD polyester C280 series

250V 20%; 0.01, 0-222, 0033, 0047 3p
each; 0-068, 0-1, 4p e 0.15, 4p; 0.22.
Sp. 10% and up to 2.20
MULLARD SUB -MI .

ELECTROLYTICS
C426 range, axial lead .. 6p each
Values (µF/V): 0-64/64; 1/40; 1-6/25; 2.5/16;
2.5/64; 4/10; 4/40; 5/64; 6.4/6-4; 64/25;
8/4; 8/40; 10/2-5; 10/16; 10/64; 125/15;
16/10; 16/40; 20/16; 20/64; and up to
500/21.
LARGE CAPACITORS
High ripple current types: 1000/25, 28p;

1000/100, 82p; 2000/25, 32p;
2000/1 2500/64,P; 28p; 5000/50,

L1 .10; 5000/100, 624 ; /50 4.1.40.
For full range see catalogue. Ail.
Let Electrovalue supply you with compon is
for designs published by Practical Electra
See the Electrovalue 64 -page Catalogue 10

post free.

RESISTORS I 0 ',' 0 - 5% -2 p,i; ,,vi r each ,..,..: Trcticr,.. and pmeen.fiponz

Code

C
C
C
C
C
MO
WW
WW
WW

Power Tolerance

/20W 5%
/8W 5%
/4W 10%
/2W 5%W 10n/
/2W 2%
W 10% ± 1/20 a

3W 5%
7W 5%

value of resistor order.)
Range Values I to 9

available
82 11-220K fl E I 2 9
4.7 (3-470K 0 E24
4-7 0-10M 0 E12
4.7 0-10M 0 E24
4-7 0-10M 0 El2 2.5
10 0 -IM 0 E24
0-22 0-3-9 0 Eli
12 0-10K 0 Eli
120-10K 0 Eli

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

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

10 to 99 100 up

8
0.8
043

2
3.5
7
7
9

7

0 7
07
09
19

3

6
6
8

Appointed Distributors
for SIEMENS (UK) Ltd.
CAPACITORS, I.C'S, POT CORES,
THYRISTORS, RECTIFIERS, ETC.

SIEMENS 5% TOLERANCE
POLYCARBONATE
CAPACITORS
250V up to 0 I mF 100V 0 InIF and above

0 01, 0.012, 0.015, 0.018, 0.022, 0-027. Sp

0.033, 0039.0045, 0.056, 0.0613, 0.082,
0 -12, 0.15, 0.18,0.22 .

0-27, 7p; 0.33, 0.39, 9d; 0.47, 10p; 0.56,
13p; 0.68, 15p.

BAXENDALL SPEAKER KIT
As originally designed and described by P. J.
Baxendall in Wireless World. 10 watt/I5
with frequency equaliser, speaker unit and
special cabinet (size approx. 18, 1r x IV) in
pack -flat form. Inc. carriage paid in U.K. LI340

MAIN LINE AMPLIFIER KITS
Very powerful 70 watt module, nett 112:60
Power supply list, nett 1640.
Matching pre -amp Kit.
(Mag. or Xtal input), nett 13.30.
For Stereo to build in your own cabinet, etc.
2 x 70W amps, control unit and ganged matched
controls, power unit, nett 13840.

VEROBOARD
Copper clad, 0.1 matrix
0-I matrix: 2-5in x 3-75in Up; 3.75 x 3-75in,
16p; 2-5in x Sin, 26p; 3-75in x Sin, 29p.
0.15 matrix: 2 -Sin a 3.75in, 17p; 3.75in x 3.75,
260; 2 -Sin x Sin, 26p; 3.75in x Sin, 30p.
0.2in matrix Sin x 3-4in. 37p.

ZENER DIODES 50. full range E24 values:
400mW: 2-7V to 30V, 1Sp each; IW: 68V to
82V, lip each; l'SW: 4-7V to 75V 60p each.
Clip to increase 1 -SW rating to 3 watts (type
266F) 4p.

PUBLICATIONS
The Book of Transistor Equivalents (BP.I) 40p
Handbook of Tested Transistor Circuits
by H. Ness (BP.3) 40
Radio and Electronic Colour Code and
Data Wall Chart (BP.7)
Any of above ordered singly, add 3p P. & P.

DISCOUNTS on n
Notett allowed

items

100/0 more.rdersfor components for

150/ on mdersorfeo.r components for

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

POSTAGE AND PACKING
FREE on orders over C2. Please add IOP if

orders under L2
Overseas orders welcome. carriage and

insurance charged at cost.

U.S.A. Customers are recommended
to get in touch with ELECTRO-VALUE
AMERICA, P.O. Box 27, Swarthmore,
PA 19081.

ELECTROVALUE An independent company
established 1965 it;

11Dept. PE372, 28 St. Jades Rd., Englefield Green, EGHAM, Surrey TW2 B
Phone: Egham (0784-3) 5533 and 4757. Telex 264475
Hours: 9.5.30 daily. I p.m. Saturday_ 0 90
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(0)

Fig. 2a. Unijunction symbol and nomenclature

(b)

Fig. 2b. Equivalent circuit of UJT

The parameter q is a constant and is termed the
intrinsic stand-off ratio. It is that fraction of the
interbase voltage which appears as part of the peak
point voltage, this important parameter is a constant
for a given device and the value lies between 0.51
and 0-82. The equivalent diode emitter voltage (VD)
is in the order of 0.5 volts depending on the UJT
and the temperature. With an increase of tempera-
ture V,. decreases, but it is possible to overcome
this variation by making use of the positive tempera-
ture coefficient of Rini. If a resistor R2 is used in
series with base -two (see Fig. 2) the temperature
variation of RBB will compensate for the original
loss.

TYPES OF UJT
Fig. 4a shows the conventional type (UJT) which

is a single junction device having an emitter and
two dissimilar bases.

Fig. 4b is called a complementary type (CUJT)
and works by applying opposite current and voltage
polarities to those used in the conventional UJT.
A greater circuit flexibility is now obtainable and
can be comparable to pnp and npn transistors. The
CUJT has shown better stability, improved uniform-
ity and closer intrinsic standoff ratio. It is more
reliable over the specified temperature range allow-
ing less compensation control.

BASE 2

EMITTER

(0) BASE 1

VE1

CUTOFF
REGION

;F:-

VEB1 (SAT) -

NEGATIVE
1.0- RESISTANCE SATURATION

REGION REGION

PEAK POINT

VALLEY POINT

vv-

I EMITTER TO BASE 1
CHARACTERISTIC

zp
I's -

1E0
Fig. 3. Static emitter characteristic of UJT

Iv

TABLE 1: UJT NOMENCLATURE

IE

SYMBOL DEFINITION

/no

/V

R1

V1111

VP
VD

Vv

77

ARnn

Emitter current
Emitter reverse current
Peak point emitter currert. The total
emitter current that can flow without
permitting the UJT to go into the
negative resistance region.
Valley point emitter current. Repre-
sents the current flowing In the emitter
when the UJT is biased to the valley
point.
Interbase resistance. TFe resistance
measured between base -two and base -
one at a specified interbase voltage.
Voltage existing across base -two and
base -one.
Peak point emitter voltage.
Forward voltage drop of the emitter
junction.
Valley point emitter voltage.
Intrinsic stand-off ratio.
Interbase resistance temperature coeffi-
cient. Variation of resistance between
B2 and B1 over the specified tempera-
ture range.

BASE 1

EMITTER

(b) BASE 2

ANODE
(A- EMITTER )

CATHODE (K -BASE 1)

GATE

(G -BASE 2)

Fig. 4. Types of UJT. (a) conventional UJT; (b) compiementary UJT; (c) programmable UJT (PUT)
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A.C. SUPPLY
VOLTAGE

(I)

RECTIFIED
CLIPPED

SINE WAVE
I° --"" RECTIFIED

I, I VOLTAGE (Vs)

Fig. 5. Relaxation oscillator circuit showing wave-
forms available

Fig. 4c illustrates a third configuration, termed a
programmable type (PUT). The PUT is program-
mable in that a number of characteristics that are
set in the conventional type (i.e. valley current, peak
current and interbase resistance) can be adjusted
accordingly or programmed into the PUT at the
designer's discretion. With careful selection of addi-
tional resistors the designer can turn the device into
any one of a large number of discrete UJT's.

The PUT is a planar passivated pnpn element
and hence is not a true UJT, it is conventionally
represented by a symbol similar to the SCR. The
PUT's electrodes are known as the anode, gate and
cathode, which correspond to emitter, base -two and
base -one respectively.

FLEXIBILITY
The UJT is a unique device in that it can be used

for any number of applications inVolving oscillation,
timing circuits and triggering devices for turning -on
thyristors.

UJT's offer the advantage of being excellent
circuit simplifiers allowing the elimination of a num-
ber of components. For example, one UJT used in
the bistable mode (see Fig. 5) can provide the func-
tion that normally would require two transistors
and the associated capacitors and resistors. Outputs
can be taken from any of the three electrodes: an

THYRISTOR A C.

(a)

(b)

Fig. 6. (a) Full wave control circuit; (b)
clipped rectified voltage

approximation of a sawtooth waveform from the
emitter; a positive pulse from base -one and a nega-
tive pulse from base -two. A high degree of frequency
stability and accuracy can be obtained by the careful
selection of the timing constants RC.

APPLICATIONS
A full -wave control circuit shown in Fig. 6a with

Zener clipped rectified voltage Fig. 6b. The resistor
Rd is chosen to limit the current through the diode
DI enabling this device to work within its rated
specification.

Fig. 7a shows a unijunction trigger circuit for a
gated thyristor and its associated waveforms Fig. 7b.
As capacitor Cl is being charged current (40) flows
through the interbase resistance (R,) of the uni-
junction, say of the order of 1,4A. Resistance RR,
is included in the circuit to provide a path for this
current and prevent an undesirable turn -on of the
thyristor through its gate. R,, is calculated so that
a maximum voltage developed across it will be less
than 0.2 volt. For a typical UJT the resistance of
R lies between 4.7 kilohms and 9.1 kilohms, so with
an applied operating voltage of 20 volts, the value of
RR, would be:

0.2 x Rim (min) 0.2 x 4.7kn=
Vs 20

= 47 ohms

VON

VA

DOFF

V

0

(b)

-L - -GATE VOLTAGE

IBB Rei

Fig. 7. Relaxation oscillator trigger circuit and associated waveforms

Practical Electronics March 1972



BSR LATEST SUPERSLIM
STEREO & MONO
Plays 12", 10" or 7' records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200/260v.
Size 132 111in.
Above motor board 31in.
below motor board 2; in.

with STEREO and MONO XTAL L7.75 Post 25p.

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
2 -stage with triode pentode valve, 3 watts output. Tone and
volume controls. Isolated mains transformer. Knobs,
loudspeaker, valves ECL82, EZ80/81. Response ,gA Post
60-12,000 cps. Sensitivity 200mV. ."-. 25p.

R.C.S. PORTABLE PLAYER CABINET

Really smart appearance with space for R.C.S. Amplifiers
and most modern autoehangers. Size 18 15 Sin.
Metal fittings. Carrying handle. Two tone IA Post
rexine covered. Popular Colours. ...--. 25p
GARRARD SINGLE PLAY TA Mk II. LIOIdeal Discotheque or Hi-Fi. Stereo, Mono.

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Stereo Diamond and Mono Sapphire. SP25 Mk III £16.
Model 3500 Stereo and Mono Autochanger £14. Post 25p.
R.C.S. TEAKWOOD BASE. Ready cut out

£2.75for mounting (state player make and model).
R.C.S. PLASTIC COVERS FOR ABOVE BASE.

L2-25Durable tinted plastic, attractive appearance.

EMI PICK-UP ARM. With mono xtal and stylus £125.
HI -PI PICK UP CARTRIDGES. Diamond Stereo/Mono
STA £2.50; GPM £950; GP93 £900; Mono GP91 £1.50;
ACOS dandard fitting with L.P. stylus only 50p.

WOOFERE.N1I

TWEETER KIT

£5.75 POST
25p

Comprising a fine example of a Woofer
10; 61in. with a massive Ceramic
Magnet, 49oz, Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 3/in. square has a special
lightweight paper cone and magnet flux
10,000 lines.
Impeder^ , Standard 8 ohms
Maximum power 12 watts
Useful Response 35 to 18,000 cps
Bass Resonance 45 cps

WEYRAD P50- TRANSISTOR COILS
RA2W Ferrite Aerial....65p Spare Cores 3p
(Mc. P50/1AC 30p Driver Trans. LFDT4 . 50p
I.F. P50/2CC 470 kis 33p Printed Circuit, PCA1 .50p
3rd I.F. P50/3CC 33p J.B. Tuning Gang 66p
P51/1 or P51'2 ' 33p Weyrad Booklet . 10p
P50/317 33p , OPT1 55p
Mallard Ferrite Rod 8 x 2in. 'ley: -0'x lin. 25p, '..,,,

VOLUME CONTROLS 800h. Coax tWyd.
Long spindles. Midget Site BRITISH AERIALITE
a K. ohm. to 2 Meg. Lou or AERAXIAL-AIR SPACED
LIN. LS 15p. D.P. 253. 40 yd. £1.40; 60 yd. £2.
STEREO LB 55p. D.P. 75p., FRINGE LOW LOSS I OpEdge 5K. S.P. Transistor 25p. ' Ideal 625 and colour
WIRE -WOUND 3 -WATT POTS WIRE -WOUND 3 -WATT
Small type with small knob. STANDARD SIZE POTS.
Values 1031 to 25 K. 1 c r, j LONG SPIXIILE, All...
Carbon 30 K to 2 meg. "( I' 10 OHMS to 100 lf.",,r

VEROBOARD 0'15 MATRIX '....\
21 x 5in. 26p. 2' x 3lin. 17p. 32 x 32in. 26p. 3: x bin. 30P

EDGE CONNECTORS 16 way 25p; 24 way 389
PINS 36 per packet 21p. PACE.CUTTERS 38p. f

S.R.B.P. Board 015 MATRIX 21in wide 3p per lie'
'"--. 31 in. wide 9p per lin.: 5in. wide 5p per lin. (up to 171 . .

11:11..B.P. undrilled -;sin. Board 10 x Sin. 15p.
BLANK ALUMINIUM OITNSSIS. 18 s.w.g. 2 !in. sides
6 x 4in. 45p; 8 x Bin. 53p; 10 x 7in. 65p: 12 x -Sin. 85p:
14 x Sin. 90p; 16 x Bin. 90p; 12 x 3M. 50p.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in. 9p; 8 x 8in. 15p;
14 3M. 16p; 10 x 7in. 19p; 12 5in. 20p; 12 x Sin. 28P:
16 x 8in. 28p; 14 x 9in. 34p; 12 x 12in. 40p.

ltinch DIAMETER WAVECHANGE SWITCHES. 25p.
2 p. 2 -way, or 2 D. 6 -way, or 3 D. 4 -way 25p each.
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -way 25P
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.
SILICON REC. 40 -LUCAS 2D5500 Bridge 70v. 5 amp £1
RECTIFIERS CONTACT COOLED half wave 60mA 38p;
85mA 48p. SILICON BYZ13 30p; BY100 30p; BY127 30p

"THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER

reeet0sv:a EC L2.35 Pit
HI-FI STOCKISTS. RETURN OF POST DESPATCH.

RADIO COMPONENT

R.C.S. STABILISED POWER PACK KITS
All parts 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 L2 PostPLEASE STATE VOLTAGE REQUIRED.

FreeDetails S.A.E. Size 31 I: 1 !in.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12v. or H.T. line 200-300v. D.C. operation. Size
II" 1 2". Response 25 c.o.s. to 25 Kr/s. 26 db gain.
For use with valve or transistor equipment. 90 Post_
Full instructions supplied. Details S.A.E. 10p

NEW TUBULAR CAN TYPES
2/3509 . 14p 250/25V 14D 16+16/5009.. 55P
4/350V 14p 500/25V

. 50+50)350V . 35P
8/450V 14p 1000/259 35p 60+100/350V 5Sp
16/4509 15p 0 32+32/250V . 1SP
32/950V 20p 18+8/450V 18p 32+32/450V..33p
25/2517 . 10p 8+16/950V 20p 350+50,/325V 50p

. Op 18+16/450V 251 32+32+32/3509 431
.. 1 32+32/3509 25p' 100+50+50'350948P

ttiiEE ELECTROLYTICS.
1, 2, 4, 5, 8. 16, 25, 30. 50, 100, 200mF 15V 10p.
500mF 121' 15p; 25V 20p; 50V 30p.

1000mF 12V 17p; 25V 35p; 50V 97p; 100V 70p.

2 00mF 50V 82p; iriV25, y 47p 50V 65p.
2000mF 6V 25p:

25p; 1 ; 269 , ; 359 85p; 50V 95p.
CERAMIC, to 0 OImF, 4p. Silver Mica 2 to 5000pF, 4p.

ma o 1 4p, 0 p ; mF 15p; 2mF 150V
V-0 DO acs 9 05 4p;5 013 1 5p;

l
0 25 Sp; 947 25p.

15P.

LVERMICA,.. Close tolerance 1",,. 22-500pF Sp; 560-
- 10p ; 2,700-5,600pF 20p; 6,800pF-901, mfd 30p each.

TWIN GANG. "0-0" 208pF+176pF, 65p: Slow motion

motion, standard 45p; 6- ling 500 pF £1.60.
SHORT WAVE SINGLE. J.OpF. Op, 25pF, 55p, 50pF, 55p.

drive 36513E+3650 with

CHROME

50p: 500pF slow

CHROME TELESCOPIC A'ERIALS 23in. Swivel base 20p.
NEON PANEL INDICATORS 250V DC Red or Amber 20p.
RESISTORS. f w.. . w., 1 w., 20 w. 5p. 1012 to 10M.
HIGH STABILITY. 1 w. 2" ms to eg.. 109
Ditto 5°;,. Preferred values 10 ohms to 10 meg. p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, watt.
10 ohms to 100K 10p each; 2: watt, 1 ohm to 82 ohms 10p.

SCOOP! AMNEDTFALLAsa I CT; EHR

Cut out ready for Garrard or B.S.R.
Will play with cover in position.
Latest design. Covered in black
leatherette. Antimagnetic.
12: 14/ 7:in. high.

£5.50
Post 25p

MAINS TRANSFORMERS 25p1 XI!
250-0-250 80 mA. 6.3 v. 4 amp. £1.40
250-0-250 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. £2
350-0-350 80 mA. 6.3 v. 3.5 a. 6.3 v. I a, or 5 v. 2 a. £2
300-0-300 v. 120 mA., 6.3 v. 4 a. C.T.; 6.3 v. 2 a. £2.50
MINIATURE 200 v. 20 mA., 6.3 v. 1 a. 21 x 21 x 2in. 75p
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 x 21 x 2in.
MINI -MAINS 20v. 100mA. If 11in.
HEATER TRANS. 6.3 v. 3a.
Ditto tapped sec. 1.4 v., 2, 3, 4. 5, 6.3 v. 1i amp. 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp., 3, 4, 5, 6, 8, 9, 10, 12, 15, 18. 24 and 30 v. £225
1 amp., 6, 8. 10. 12, 16, 18, 20, 24, 30, 36, 40, 48, 60. £2.25
2 amp., 6, 8, 10. 12, 16, 18, 20, 24, 30, 36, 40. 48, 60. £3.25
5 amp., 6, 8. 10,12. 16.18, 20, 24, 30, 36, 40, 48, 60 £8.75
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
150w. £225; 500w. £625; 750w £10; 1000w. £14.
CHARGER TRANSFORMERS. Input 2001250v.
for 6 or 12v., 11 amp. £150; 2 amp. £1.80; 4 amp. £2 25
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 85p.

All Transformers Postage 25p each

E.M.I. I3Z x 8in.

LOUDSPEAKERS
With twin tweeters.
And crossover. 10 watt. L4State 3 or 8 or 15 ohm.
As illustrated. Post 15p
With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 95-60 cps. L2.25
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 15p

Recommended Teak Cabinet lc
Size 16 10 9in. Post 25P. ""'"

IOW MINI -MODULE f3.25

LOUDSPEAKER KIT Post 25p

Triple speaker system combining on ready cut baffle.
1 in. chipboard 15 in. 81 in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit has a low resonance
cone. The Mid -Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps. Fall instructions for 3 or 15 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE.
16 x 10 x 9in. Modern design, with ./
Fluted Wood Front. Highly L.,J Post 25p
recommended.

MINIMUM POST AND PACKING 15p.

SPECIALISTS

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9
30-14,500 c.o.s., 12in.
double cone, woofer and
tweeter cone together
with a BAKER ceramic
magnet assembly having
a flux density of 19,000
gauss and a total flux of
145,000 Maxwells. Bass
resonance 40 c.o.s. Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 c.o.s.
with tweeter, crossover,
battle and LI 1.50instructions.

BAKER " BIG -SOUND " SPEAKERS
' Group 25' Group 35' Group 50'
12 inch 17 12 inch £9 15 inch 119
25 watt . 35 watt 50 watt
3 or 8 or 15 ohm 3 or 8 or 15 ohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. dia. speaker 20 x 13 x 9in £9 Post 25p
For 13 x 8in. speaker 16 x 10 x Sin £5 Post 25p
For 10 x bin. speaker 16 x 8 x gin £4 Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft

GOODMANS 62in. HI-FI WOOFER
8 ohm. 10 watt. Large ceramic magnet.
Special Cambric cone surround.
Frequency response 30-12,000
cps. Ideal P.A. Columns. L4
Hi-Fi Enclosure Systems, etc.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Size 3/
3i 2in, deep. Rating 10 watt. 3 ohm or
15 ohm models. El -90 Post 10p

Horn Tweeters 2-113Kcis, lOW 8 ohm or 15 ohm 21,50
De Luxe Horn Tweeters 2-18 Kc,s. 15W, 15 ohm £3.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm. 2 t in. dia.; 35 ohm, 2in.; 3 in.
25 ohm, 21in. dia.; 3in. dia.; 6 4in; 8 5in. I EACH
15 ohm, 31in. dia.; 7 4in; 8 5in. TYPE
8 ohm, 6 > 9in.; 3 ohm, 21in. 3M, 5in. 5 3M. 7 4in.
LOUDSPEAKERS P.M. 3 OHMS. 131in. £1.10; 8 x 5in. £125;
8 x 21 in. 90p; 8in. £1.75; 10 x 6in. £1.90.
bin. WOOFER. 8 w. max. 20-10,000 cps. 8 or 15 ohm £1 80.
ELAC 10in. lOw. Twin Cone. De Luxe Ceramic 8 ohm £4.
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 21.95 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 EL84, etc., 3, 8 and 15 ohms 85p. Post 202.

BAKER 100 WATT
ALL PURPOSE
POWER
AMPLIFIER
4 inputs speech and
music. Mixing facilities.
Response 10-30,000 cps. Matches
all loudspeakers. A.C. 200'250V.
Separate Treble and Bass controls.
Guaranteed. Details S.A.E.

3553
*sae meter

£39 Post
Free

ALL EAGLE PRODUCTS
BARGAIN AM TUNER. Medium Wave. E4Transistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.
Will mis Microphone, records, tape and tuner E3with separate controls into single output. 9 volt.
Stereo version of above. f4-25
BARGAIN FM TUNER 88-108 Mc//s Six Transistor.

0
volt.

Printed Circuit. Calibrated slide dial tuning. l2Walnut Cabinet. Size 7 5 4 inch
BARGAIN FM TUNER as above. f7-50Chassis only, less cabinet. -
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 11.50
Push -Pull Ready built, with volume control. 9v. 
COAXIAL PLUG 6p, PANEL SOCKETS 8p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open -circuit 149 closed circuit 23p;
Chrome Lead Socket 45p. Phone Plugs 5p. Phono Socket bp.
JACK PLUGS Std. Chrome 15y; 3-5mm Chrome 14p. DIN
SOCKETS 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 Sp; CANS 5p.

E.M.I. TAPE MOTORS. 120v. o
240v. AC. 1.200 r.p.m. 4 pole 135mA
Spindle 0-187 ' 0.75in. Size 35  j`i.25
21 21in. (illustrated). Post 15y. 
BALFOUR GRAM. MOTORS.

120v. or 240v. AC. 1,200 r.p.m. 4 pole

28
50mA.

2i Ilin
Spind. le I 3/2

Post 15p
0. Size. 85P

CUSTOMERS FREE CAR PARK. CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

List Sp. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 50,68,159 pass door. Rail Selhurst. Tel. 01-684-1666
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4 -STATION INTERCOM.
-.....,......-__ ..

-7-7-
..., .,.- _

..ub ILO -... -".

SW

_....._

L725
Solve your communica-
tion problems with this

9 -Station Transistor Intercom system (1 master and
3 Saks), in de -luxe plastic cabinets for desk or wall
mounting. Callitalkilisten from Master to Sobs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. Onioff switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 40p.

MAINS INTERCOM
No batteries -no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/o8 switch and volume control with lock system.
Price 812.40. P. & P. 53p extra.

INTERCOM/BABY ALARM
- - , \

,..___________

13.35
Same as 4 -Station Intercom for two-way Instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.
Battery Hp. P. & P. 25p.

- riansIstorrELEPHONE AMPIIHER

v`* - -.
......- £2.99

Why not boost
business effi-

ciency with this incredible De -Lute Telephone Assail -
far. Take down long telephone messages or converse
without holding the handset. A useful omce aid. On/
off switch. Volume control. Battery 14p extra. P. & P.
22p. Full price refunded if not satisfied In 7 day,

WEST LONDON DIRECT SUPPLIES (PE/3)
169 KENSINGTON HIGH STREET, LONDON, W.8

1972 WORLD RADIO TV

HANDBOOK
A COMPLETE DIRECTORY OF INTERNATIONAL

RADIO AND TELEVISION

C2130. Postage 10p.

COLOUR TELEVISION PICTURE
FAULTS, by K. I. Bohlman. L2.50. Post-
age Op.

MULLARD TRANSISTOR AUDIO
AND RADIO CIRCUITS, f1-50. Postage
10p.

GUIDE TO PRINTED CIRCUITS, by
Gordon J. King. E2.50. Postage I0p.

UNDERSTANDING OSCILLATORS,
by I. M. Gottlieb. E1.90. Postage 10p.

HI Fl YEAR BOOK 1972, LI.25. Postage
.20p.

FOUNDATIONS OF WIRELESS AND
ELECTRONICS, by M. G. Scroggie. £1.80.
Postage 20p.
FUNDAMENTALS OF RADIO
SERVICING, by B. W. Hicks. LI50.
Postage 10p.

GE SCR MANUAL, £1.25. Postage 20p.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4185
Closed Saturday I p.m.

TRANSFORMERS
DOUGLAS GUARANTEED

12 or 24 Volts
Output V. & Amps. Ref. No.
12Vx2 250 mAx 2 ?ATM CS.: ..
I2Vx2 300 mAx MT213 CT.f .

12Vx2 lAx2 MT 71 AT: ..
12Vx2 2Ax MT 18 AT ..
12Vx2 3Ax2 MT 70 AT .

12Vx2 4Ax2 MT 108 AT ..
12Vx2 3Ax2 MT 72 AT ..

Price P. & P.
.. $053 8p

5597 12p
.. 11.48 23p
.. 2E04 29p

2E69 30p
$5.95 31p
$3.33 28p

30 volts. All tapped at 0-12-15.20-24-30V
Out- Ref. No. Price P.P. Out- Ref. No. Price P.P.
put put
Amps. E Amps.
500 mA MT 112 CT: 1.12 14p 3A MT 20 AT 264 30p

1A MT 79 AT: 126 28p 4A MT 21 AT 3.19 40p
IA MT 3 AT 2.28 28p 5A MT 51 AT 431 38p

50 volts. All tapped at 0-19-25-33-40.50V
300 inA MT 102 AT: 1 45 22p 3A MT 103 AT 3.91 39p

IA MT 103 AT 200 30p 4A MT 106 AT 5.06 39p
2A  MT 104 AT 210 30p 6A MT 107 AT 7.47 39p

60 Volts. All tapped at 0.24-30-40-48-60V
500 niA MT 124 AT: 1.46 21p 2A MT 127 AT 315 39p

IA MT 126 AT 2.24 28p 3A MT 125 AT 4.09 39p
AUTO -WOUND RANGE

Power Winding tapped at Ref. No. Price P. & P.
output
20 VA 0.113-210-240 MT 113 CT EOM 23P
75 VA MT 64 AT 21.72 28P

150 VA 0-113-200-220-240 MT 4 AT 22.15 30P
200 VA MT 65 AT IAN 30p
400 V. Output at 50 HZ. Rel. ITS AT Price P. & P.
C -D Ignition system by R. M. Marston 8226 27p

Esq.
EQUIPMENT RANGE

Sec. Output (r.m.s.) Ret. No.
3-0-3 V. 200 mA MT 209 CS1
9-0-9 V. 100 mA MT 13 CSt

MT 210 UPI
MT 211 C8T
MT 214 CV:
MT 207 CTI
MT 203 AT.:
MT 203 AT
MT 204 AT

Price P. & P.
$089 6p

12-0-12 30 mA
1691 3p
20-91 Op

0-20 x2 300 02
00.91 6p20-0-20 30 mA

0-15-20 x 2 500 mA x 2

111.21 12p
111-46 30p0-8-9 x 2 300 mA x

0.15-27 x 2 o00 mA
22.12 27p
113.45 57p

0-15-27x2 lAx2 "10-12-0-12-20 700 mA Inlet MT 221 AT g1:412 81 -224:

AT indicates open universal fixing with tags; CT is
open 11 -clamp fixing with tags; CS is open ti -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. 92, Thames Street, LOUTH, Lincs.

CO-PONENT,

0;(0-ha 1-CWSBITS & PIECES -toe,
GADGETS

ha/thre
ae7m ef HOME RADIO

Until you've tried the service provided by Home
Radio (Components) Limited you've no idea
how simple it can be tracking down and ob-
taining components. It becomes a pleasure
instead of a bind! But first you need the Home
Radio Catalogue, listing over 8,000 components,
over 1,500 of them illustrated. At 70 pence,
including p & p, it's a gift -especially as every
copy contains 10 vouchers each worth 5 pence.
Send coupon today.

Ihe price of70 applies catalul s purchased
by customers the UK to BFPO
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POST THIS
COUPON
with your
cheque or Address
postgl order
for /Op

HOME RADIO (COMPONENTS) LTD., Dept. PE 1

L IIMINE Mil IMO - MIMI
234-240 London Road, Mitcham, Surrey CR4 3HD.
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To ensure the UJT remains stable during an
increase of temperature an additional resistance RB2
is connected in series with base -2.

A half -wave trigger circuit is shown in Fig. 8,
where the thyristor is acting as a rectifier and power
control device. No power is supplied to the load
during the negative half cycle, but a variable power
is supplied to the load during the positive half cycle.

During the positive half -cycle the gated thyristor
is switched on by a time (phase angle) determined
by the control current. The relative power in the
load can be controlled by varying the phase angle
when the thyristor is switched on.

r

A C
INPUT

LOAD -e-Mt-so
RD

THYRISTOR TO If.
SUIT LOAD an,

CONTROL
VOLTAGE

RI Ct

Fig. 8. Half wave UJT trigger circuit

R

Fig. 9. Shunt transistor control of UJT

tv

R B2

TO SCR

DV

SHUNT TRANSISTOR CONTROL OF UJT
Phase control can be obtained by use of a pnp

or npn transistor connected to shunt with the emitter
capacitor of the unijunction. The amount of current
in the base of the transistor will control the effective
charging current to the capacitor, and hence will
control the trigger angle of the UJT and the SCR.

Fig. 9 shows a phase control circuit and functions
as follows. Transistor TR1 shunts some of the
charging current supplied to capacitor Cl by resistor
RI in an amount dependent on the base drive of
TR1. The more TR1 is turned -on, the later the UJT
will trigger, consequently lowering the output of the
SCR. Depending on the value of R I and the base
drive to TR1 the diversion of charging current from
Cl will advance or retard the trigger angle accord-
ingly.

g A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Now

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

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

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

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

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

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY

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

BIET

Opportunities ,n
Telecommunications

TV and Rad,o

Dept.Dept. B12, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK
To B.I.E.T. Dept. BI2. Aldermaston Court, Reading RG7 4PF

I Please send
I obligation.

ogivt,

books and full information - free and without I

I
NAME AGE

BLOCK CAPITALS PLEASE
ADDRESS

BIET SUBJECT OF INTEREST

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I
trilled by The Council for the A erredflelion of Correspondence Colleges.
IM NE
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YEAR BS9000?
It's been a long time coming but

this could be Year BS9000. Just to
refresh your memory, BS9000 was
the outcome of the Burghard Report
or, to give its full title, "2nd Report
of the Committee on Common
Standards for Electronic Parts."
The Report was published by
H.M.S.O. in 1965.

The following year the Report
was accepted on behalf of the
electronics industry by the Con-
ference of the Electronics Industry
and the British Standards Institution
was given the task of implementing
the recommendations. Supervision
of the operation on a practical day-
to-day basis is the responsibility of
the Electrical Quality Assurance
Directorate of the Ministry of
Defence.

'in
i
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The BS9000 scheme set out with
the finest ideal and that was to
formulate a new and up-to-date set
of specifications for electronic com-
ponents which would ultimately
supersede the rag -bag of specifica-
tions originated in the United States
and Europe over the years. Clearly
this would be a maior operation
but few people, in my opinion,
realised what a mammoth task it
would become. The technical prob-
lem was big enough to begin with.
Add to it The democratic process
involving countless committees on
which were representatives not only
of BSI and the Ministries but also
of manufacturers and users, all
trying to reach a consensus, and
you get some idea of why BS9000
has been so long on the runway,
so to speak, without getting air-
borne. But movement is now in
sight.

Mr John Hinchcliff, Assistant
Director (Components), Electrical
Quality Assurance Directorate,
Ministry of Defence, is at the centre
of BS9000. At a recent dinner

organised by component distribu-
tors he revealed a few facts and
figures on progress to date.

All the basic BS9000 specifica-
tions and many supplementary
specifications have now been pub-
lished. Almost 200 component
manufacturers, distributors and
test houses have applied to join the
scheme and over 80 have so far
been fully approved to operate it.
More than 100 components (or
component families) have been or
are being approved and this figure
is doubling every six months. About
200 military semiconductor specifi-
cations have been brought into the
system and military digital inte-
grated circuits are soon to be
included. Nevertheless, stated
Hinchcliff, there is still an enor-
mous way to go. Several thousand
components will eventually be
drawn in.

BS9000 has been a source of
irritation to the Americans. They
see it as a protectionist policy
under which their long established
military specifications and quality
assurance procedures will become
obsolete and will no longer be
specified in British equipment to the
detriment of American exports.

Meantime, the Europeans have
not been idle. In 1967 they instituted
their own Harmonised System of
Quality Assessment for Electronic
Components under the title CENEL
1. Britain joined CENEL 1 as a

full member with France, Germany
and Italy with an understanding
that each country would mutually
recognise standards, approvals.
and methods of inspection as equal
to their own. Other European
countries are in process of joining.

To cap it all, the International
Electrotechnical Commission (IEC)
is considering a similar system to
operate on a world-wide basis.
Clearly, world standards would be
best of all but will take many more
years to achieve leaving, as one
disgruntled components man
remarked to me, the fall guy in the
middle hacking his way through a
jungle of national and international
specifications as best he can.

ABSENTEES
The British contingent at this

year's Paris Components Show
(April 6 -11) will be one of the
smallest on record, numbering little
over 20 companies. Last year's show
was both expensive and dis-
appointing and this, I suspect, is
why so many "regulars" of pre-
vious years have decided to stay
at home this year despite our
imminent entry into the Common
Market.

But this doesn't explain why
industry giants GEC and Plessey
have decided to stay away from the
big lEA Show at Olympia in May.
Selectivity seems to be the answer.
Publicity managers with restricted

budgets have spent sleepless nights
worrying over the optimum split of
funds between direct mail shots,
press advertising, exhibitions, and
even the supply of book matches.
And exhibitions seem to be losing
out.

TOTAL CAPABILITY
Total capability, it's a hackneyed

phrase but.it still means something
when attached to Decca Radar,
still proudly holding the Number
One Spot as world suppliers of
marine radar and determined as
ever to stay there in what, by any
standards, is a highly competitive
business.

Decca launched the biggest radar
event of the year. Not half a dozen,
nor even a dozen, but a dazzling
two dozen new models on show for
the first time, twenty of them for
coastal and open sea use and four
river radars. All the new radars owe
a lot to the solid- state RM914,
introduced just a year ago and
which won the Queen's Award for
technological innovation.

The RM914, already topping
3,000 sales, was a runaway success.
Big features were a solid state local
oscillator, solid state modulator,
and wide use of integrated circuits.
The same modules, or derivations
of them, are in all the new models

of
display sizes, scanner sizes, trans-
mitter powers and optional facilities.

Decca's competence in advanc-
ing the state of the art in marine
radar is perhaps most convincingly
demonstrated by one simple fact.
The latest 25kW radar with a 60
mile range consumes no more
power than the 3kW, 24 mile range
D202 model which Decca intro-
duced as the first commercial
marine radar to use transistors in
1963.

DIVERSIFICATION
The high-powered "think-tank"

at Frimley which we have known as
E -A Space and Advanced Military
Systems Ltd and more conveniently
as EASAMS since 1962 has now
officially become EASAMS Ltd.

Reason for the change of name
is a change of emphasis although
marketing manager R. M. French
assures me that EASAMS still has
plenty of military work. But the sort
of systems analysis and engineer-
ing which made EASAMS famous is
now being applied equally effectively
in the civil field and not only in
electronics. Examples are the
design, construction and com-
missioning of new hospitals, the
development of transport and distri-
bution systems, and ports and
harbour management.

At the same time there is plenty
of electronic work such as studies
for ESRO and on the MRCA project.
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Abysmal writing
Sir-As a regular subscriber to your
normally excellent magazine, I feel
that 1 must protest at what has
become its present standard of pre-
sentation. You have excellent news
columns, excellent features, and
many highly interesting projects, hut
I have now become convinced that
the standard of presentation of your
projects has now fallen to a level
where they are intelligible only to
those who are experts in your
pseudo -scientific jargon.

This situation was drawn to my
attention about a year ago during
the course of 6th Form Electronics
that teach. I use, for this, back
copies of P.E. as source material for
student projects, but increasingly I

have been aware that these 17- and
I8 -year -old Grammar School pupils
were just unable to understand what
your projects were about. Often I

am faced with the plaintive. "What
on Earth are they trying to say."
My initial reaction was to blame
them, but now I realise that I have
been quite unjust, some of what
appears is quite unintelligible unless
you have prior knowledge of what
the project is about.

In your December 1971 issue your
article about Logical Radio Control
is the most abysmal example of
semi -scientific writing I have seen in
many years as a professional scien-
tist. By pooling the resources of
two physics graduates, two graduate
electrical engineers, the 6th Form
and myself, we have worked out
how this system can be used to
control six channels, but it has taken
us two weeks to work it out. God
help those who are less adept than
ourselves-they will just move on
disillusioned.

How much simpler it could have
been if someone had taken the
trouble to explain the significance of
each pulse, the significance of each
pulse length and the significance of
the need to transmit pulse trains.
If you search, some of this material
is present, mixed up with the
wonders of the technicalities. But
most is absent.

In the same issue your article
LC. Digital Dice reduced some of
my 6th Form to glassy eyed disbelief.
I offer the following paragraph as
an example of how this article could

be made much more intelligible to a
much wider public:

"A dice generates the numbers I

to 6 in a random order. This device
achieves this in the following
manner. A signal generator produces
a series of electrical pulses, which
are then counted in binary form.
The counter counts from I to 6,
and then returns to I. The sequence
of numbers is repeated over and
over again just as 'long as pulses
are fed to the counter.

To make the dice random, and
cheat proof, we must be able to
stop the counter when we do not
know what the count is. and we
must make the rate of counting very
high.

The dice described generates
pulses at 4,800 per second, so that
each number from 1 to 6 appears
800 times a second, and each time it
appears for only 1/4,800 second.
This is too fast for the eye and
hand to see. and so when ever the
counter is stopped the numbers must
be in a random order."

1 am prepared to admit that many
readers would not require such a

simple approach to a project, but
such an approach to presentation
would take all the mystery out of
electronics. you or your staff are
intent on producing working dia-
grams that are easy to follow, even

INPUT

r
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to the non -expert, surely it is more
than worth while making the
description of what a device is
supposed to do, and the broad
principles upon which it works as
clear as possible.

In conclusion may I pass the
opinion that the now defunct
Beginners Columns, and your com-
plimentary magazine, EVERYDAY
ELECTRONICS also have the same
problem, a pre -occupation with
jargon, little thought being given to
clarity.

I hope my comments are of
interest and assistance.

W. G. Jones,
Lancs.

Hot logic
Sir -I have noticed with consider-
able interest your recent articles in
P.E. on Logical Radio Control. It
does however seem to me that you
appear to have contradicted yourself
on the shift -register section of the
decoder.

You say that following the "clear"
pulse -the first signal pulse "turns
on" the first flip-flop and the second
signal pulse causes the second out-
put to change to "I" and the first
output to revert to "0" However,
in fig. 19b the waveform for the.
output (QI) of this flip-flop remains
up for five of the signal pulses, not
resetting to 0 after the first.

The way I see it is that following
the clear pulse the first signal pulse
will, as you say, set the first flip-
flop to "I". The second pulse will
also set to "I" the second flip-flop,
but since the input conditions to
the first and sixth flip-flops have not
changed neither will change state
and the first flip-flop will remain in
the "I" condition. So after six
pulses all the flip-flops will be set
which will not really work as a
proportional system.

HANNE S
4

BSI B 5

; SN 7 765

CLOCK

6

Fig. 1
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A SELECTION FROM OUR POSTBAG

Another point to note is that the
master -slave type of flip-flop recom-
mended triggers on the trailing edge
of the clock -pulse; thus, assuming
your circuit did work as you sug-
gested. following the clear pulse the
first flip-flop would not set until
after the first pulse and would
remain set for the interval plus the
duration of the second pulse, thus
the first channel would be "lost".

The enclosed circuit, Fig. I. is
my idea for the answer to the
problem.

The clear pulse resets BSI, nd
sets BS2. the latter providing one
input for GI which, together with
G2. forms an AND gate. Thus the
leading edge of the first pulse will
enable GI and G2. and hence set
the first flip-flop in the shift register
for the duration of the signal
impulse. The trailing edge of the
pulse will reset the first flip-flop,
set the second, and will also in-
directly (via the first flip-flop) set
BSI which, in turn, resets BS2,
closing the AND gate, preventing the
setting of the first flip-flop until the
next clear pulse.

The second and subsequent flip-
flops in the chain will each set for
the pulse length plus the interval.
The clear pulse is applied to the
first flip-flop in the register, to
ensure correct triggering of BSI.

1 hope my comments have been
constructive, and look forward with
great anticipation to your article on
the Servo Motor Control. In fact,
I was wondering whether, now you
have gone so far, you might go the
whole way and describe a suitable
transmitter and receiver, possibly
using integrated circuits as well?

M. C. Tiend
Chelmsford.

Triggered.
Sir-First may I compliment A. J.
Dunn for a very interesting series
on Logical Radio Control. It has
created a great deal of enthusiasm
amongst myself and friends, but also
some queries were raised.

One of these was with regard to
Mr Dunn's circuit for sync detec-
tion using a retriggerable mono -
stable, as the majority of construc-
tors seem to prefer the Texas SN74
-range of TTL i.c.s and many
suppliers do not stock retriggerable
monostables.

To try to alleviate this problem I
have designed the following circuit.
It can be used to detect long "0"
or "1" pulses as required and uses

a 5 -bit shift register as counting
timer (see Fig. 2).

As shown here the clear signal to
JK flip flops is produced when a
"I" has existed at the input for a
time set by the frequency of the
multivibrator. This could be made
up from NAND gates (see Digital Dice
article, December P.E.) to make this
circuit exclusively TTL.

To detect "0"s instead of "l"s
merely invert the input.

L. Cook,
Lancs.

P.E. Scorpio
ignition system
TACHOMETERS

A large number of constructors
have enquired about the possible
effects of the ignition system on
electronic impulse tachometers. Un-
fortunately none of the cars on
which the system was tested were
fitted with electronic tachometers
and so we have no personal ex-
perience of these. As there are a
large number of different types
available, differing considerably in
their requirements, we obviously
could not make any positive recom-
mendations without buying a sample
of every available type, which would
be impracticably
are, however, two basic types and
we recommend that the constructor
ascertains which type he has and
experiments to obtain the best
results.

CURRENT OPERATED
These contain a current trans-

former which is normally connected
in series with the ignition coil, or
else the SW lead is wrapped
around a small magnetic pick-up on
the tacho. It should be possible to
operate this type with the Scorpio
by connecting it into the lead from
the coil to C6/7 (tag 5) as there is
a 10A current pulse through this
lead

cc I

CLEAR SIGNAL
OUT

PULSE TRAIN
IN

T1 LEAR

SYNC

Fig. 2

VOLTAGE OPERATED
These are normally connected

between the contact breaker and
earth and work either on the 12V
change of d.c. level when the con-
tact points open or on the high
voltage spike produced when the
points open. With the Scorpio it
should be possible to operate the
low voltage type from the contact
breaker, as normal, but the high
voltage type should be connected to
terminal 5 on the unit, or the tag
on the ignition coil to which ter-
minal 5 is connected.

CARS WITH MULTIPLE
CONTACT BREAKERS

A number of constructors have
asked about using the Scorpio with
two-stroke, three -cylinder engines
having a separate contact breaker
and coil for each cylinder. Un-
fortunately as there is no distributor
it would be necessary to use three
separate units and in view of the
high cost we cannot recommend
the use of the Scorpio with this
type of engine.

D. S. Gibbs & I. M. Shaw

Ferret trucker
Sir-I would be most grateful if
any reader can offer any advice.
I intend to start ferreting rabbits
and previously I have used a ferret
on a collar and line, digging up to
the ferret by means of holes every
2 to 3ft.

Would it be possible to attach a
device to the ferret collar which can
be tracked above ground level by
some kind of electronic detector?

The ferret's collar is leather -lin
wide. The average depth we dig is
l8in to 24in deep, some odd holes
36in deep.

If such equipment can be pur-
chased would you be kind enough to
forward on any details, it would be
a tremendous asset.

D. Nunn,
Suffolk.

248 Practical Electronic March 1972



Super IC -12

4441kitt

High fidelity Monolithic Integrated Circuit Amplifier
, Two years ago Sinclair Radionics an-

nounced the World's first monolithic
integrated circuit Hi-Fi amplifier, the
IC.10. Now we are delighted to be able to
introduce its successor, the Super IC.12.
This 22 transistor unit has all the virtues of
the original IC.10 plus the following
advantages:

1. Higher power.

2. Fewer external components.

3. Lower quiescent consumption.
4. Compatible with Project 60 modules.

5. Specially designed built-in heat sink.
No other heat sink needed.

6. Full output into 3. 4, 5 or 8 ohms.

7. Works on any voltage from 6 to 28 volts
without adjustment.

8. NEW 22 transistor circuit.

Output power 6 watts RMS continuous
(12 watts peak)

Frequency Response 5 Hz to 100KHz
1 dB.

Total Harmonic Distortion Less than
1%. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.

Input Impedance 250 Kohms nominal.

Power Gain 90dB (1.000.000.000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal).

Quiescent current 8mA at 28 volts: low
enough to make the IC.12 ideal also for
battery operation.

Size 22 x 45 x 28 mm including pins and
heat sink.

With the addition of only a very few external
resistors and capacitors the Super IC.12
makes a complete high fidelity audio
amplifier suitablefor usewith 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.

FREE 44 page instruction
manual now includedwith
all units. Available free on
request to present IC.12
users. Gives full circuit and

wiring diagrams for many applications
including car- adios, oscillators, etc.

Price. inc. FREE printed
circuit board for mounting
and manual.

£2.98 Post free

SINCLAIR GENERAL GUARANTEE
Should you not be completely satisfied with your
purchase when you receive it 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 facilities are
available to all Sinclair customers.

Sinclair Radionics Ltd, London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St. Ives (048 06) 4311

Sinclair
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Sinclair Project 60
The World's leading range of high fidelity modules

Nevv!
Sinclair

Project An"fier6°5

6051111\
The easy way
to buy and
build
Project 60
Project 605 is one pack containing: one PZ5.
two Z30's, one Stereo 60 and one Masterlink:
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Thus all soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.
Complete Project 605 pack with 4-29.95
comprehensive manual, post free a-

-All you need for a superb 30 watt high fidelity
stereo amplifier.

Sinclair Radionics Limited, London Road,
St. Ives. Huntingdonshire PE17 4HJ.
Tel : St. Ives (048 06) 4311

mihrm=lair-

Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.
Performance characteristics are so good they hold their own with any other available system
irrespective of price or size.
Project 60 modules are more versatile-using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre -amplifier control unit may also be used with any other power amplifier
system, as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of sensitivity and audio quality. 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 all these wonderful advantages,
there remains the most attractive of all - price. When you choose Project 60 you know you
are going to get the best high fidelity in the world, yet thanks to Sinclair's vast manufacturing
resources (the largest in Europe) prices are Jantastically low and everything you buy is
covered by the famous Sinclair guarantee of reliability and satisfaction.

Typical Project 60 applications

System The Units to use together with Cost of Units
Simple battery
record player

Z.30 Crystal P.U.. 12V battery
volume control

f4.48

Mains powered record
player

Z.30, PZ.5 Crystal or ceramic p u
volume control etc.

£9.45

20 +20 W. stereo
amplifier for most needs

2 x 2.30s, Stereo 60,
P2.5

Crystal, ceramic or mag.
P.U.. F.M. Tuner. etc.

£23.90

20+20 W. stereo
amplifier with high
performance spkrs.

2 x 2.30s, Stereo 60,
PZ.6

High quality ceramic or
magnetic P.D., F.M. Tuner,
Tape Deck. etc.

£26.90

40 +40 W. R.M.S.
de -luxe stereo amplifier

2 x 2.50s, Stereo 60
P2.8, mains trsfrmr

As above £34.88

Indoor P.A. Z.50, PZ.8, mains
transformer

Mic.. guitar, speakers. etc.,
controls

£19.43

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

Z.30 & Z.50
power amplifiers

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. VV,hether you
use Z.30 or Z.50 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with
other units in the Project 60 range equally well.
SPECIFICATIONS (Z.50 units are inter-
changeable with Z.30s in all applications).
Power Outputs
Z.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts R.M.S. into 3 ohms using 30 volts.
Z.50 40 watts R.M.S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300.000H z 1d B.
Distortion: 0.02% into 8 ohms.
Signal to noise ratio: better than 70dB unweighted.
Input sensitivity: 250mV into 100 Kohms.
For speakers from 3 to 15 ohms impedance.
Size: 14 x 80 557 mm.

Z.30
Built, tested and guaranteed with circuits and instruc-
tions manual. £4.48
Z.50
Built, tested and guaranteed with circuits and instruc-
tions manual. £5.48

Power
Supply
Units
Designed special for use
with the Project 60 system
of your choice. Use PZ.5
for normal Z.30 assemblies
and PZ.6 where a stabilised
supply is essential.
PZ.5 30 volts unstabilised £4.98
PZ.8 35 volts stabilised £7.98
PZ.8 45 volts stabilised
(less mains transformer) 67.98
PZ.8 mains transformer£5.98

PZ.5

PZ.8

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

Project 60 Stereo F.M. Tuner
mak-s=losar" First in the

world to use the
phase lock loop principle

The phase lock lbop principle was used for receiving signals f'om space craft because of
its vastly improved signal to noise ratio. Now. Sinclair have applied the principle to an F.M.
tuner with fantastically good results. Other original features include varicap diode tuning,
printed circuit coils, an I.C. in the specially designed stereo decoder and squelch circuit for
silent tuning between stations. Good reception is possible in difficult areas, and often a
few inches of wire are enough for an aerial. In terms of a high fidelity this tuner has a lower
level of distortion than any other tuner we know. Stereo broadcasts are received automatic-
ally as the tuning control is rotated, a panel indicator lighting up as the stereo signal is
tuned in. This tuner can also be used to advantage witty other high fidelity system.
SPECIFICATIONS -Number of transistors: 16 plus 2r.C. Tuning range: 87.5 to 108. MHz.
Capture ratio: 1.5dB. Sensitivity: 2p.V for 30dB quieting: 70 for lock -in over full deviation.
Squelch level: 20p.V. A.F.C. range: ±200 KHz. Signal to noise ratio: > 65dB. Audio fre-
quency response: 10 Hz -15 KHz (±1 dB). Total harmonic distortion: 0.15% for 30% modula-
tion. Stereo decoder operating level: 20. Cross talk: 40dB. Output voltage: 2 x 150mV
R.M.S. Operating voltage: 25-30 VDC. Indicators: Power on/tuning/stereo.
Size: 93 x 40 x 207 mm.

Built and tested. Post free. £25

Stereo 60 Pre-amp/control unit
77,

0.41646 0111",
Designed for Project 60 range but suitable for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are used throughout, achieving a really high
signal-to-noise ratio and excellent tracking between channels. Input selection is by
means of push buttons and accurate equalisation is provided for all the usual inputs.
SPECIFICATIONS -Input sensitivities: Radio -up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A
curve -±1dB :20 to 25,000 Hz. Ceramic p.u. - up to 3mV: Aux -up to 3mV. Output: 250mV.
Signal to noise ratio: better than 70dB. Channel matching: within 1dB. Tone
controls: TREBLE + 15 to -15dB at 10 KHz : BASS + 15 to -15dB at 100Hz.
Front panel: brushed aluminium with black knobs and controls. Size: 66x 40 x 207mm. f9.98
Built tested and guaranteed.

A.F.U. High & Low Pass Filter Unit
. . For use between Stereo 60 unit and two Z.30s or Z.50s,

and is easily mounted. It is unique in that the cut-off
frequencies are continuously variable, and as attenuation
in the rejected band is rapid (12d 8/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 amplifier system. Two
filter stages - rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V.
Current - 3mA. H.F. cut-off (-3dB) variable from 28KHz to 5KHz. L.F. cut-off (-3dB)
variable frbm 25Hz to 100Hz. Distortion at 1 KHz (35V. supply ( 0.02% at rated .c.c nn
output. Size: 66 x 40 x 90 mm. Built tested and guaranteed. UO

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send Name

Address

I enclose cash/cheque/money order. PE3/72
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TV S 19" NOW £11'95
TWO YEARS' GUARANTEE ALL MODELS

4051625: 19" f25.95; 23" f35.95
FREE CATALOGUE

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

COLOUR TV 19" £145 OR 25" £185
LIMITED SUPPLY. REGRET PERSONAL CALLERS

TV TUBES REBUILT
GUARANTEED 2 YEARS

14" 1395: 17" & 19" 15'95:
21" Si 23" E645
Exchange Bowls car, 55p.

UHF/625 AERIAL
11'95 10 ELEMENT
P.p. 25p.

PRESS BUTTON
SWITCHING UNITS
4 .BANKS 25P., 6 BANKS 35P.

-'

ONLY

COMPONENTS
MUST BE CLEARED

seps,:s, 25p

: 35p. 2j en. Brand
new. Post 15p.

Precision Tape Motors: L1.95
200,250V. Famous German manu-
facturer. Post 20p.

Transistor Gang Cond
10p. Miniature AM. Post free.

or

ransi sssss 15p. each. Post free.
C126. AC126, AF114, AF117

45. 0071, OCE11,0C01

Pots: 2Sp each. Post 5p. D.SW
500 500 K 11. D'SW 500 100 K 11.
D SW I meg. 100 KO. SSW
500 500 K11. SSW 500 1 meg.

DUKE oft CO. (LONDON) LTD.
6 2113 ROMFORD ROAD, MANOR PARK, E.12 Phone 01 478 6001-2-3

REEDS REEDS REEDS
We offer a comprehensive range of reed switch
devices. These are not "seconds" or "job lots", but
genuine manufacturers stock lines. Send S.A.E. for
full data and prices.

INTRODUCTORY OFFERS
Reed Relay type 2/E 3V ..
Miniature Reed Switches type A IA 200V
Reed Push Button Switches I contact

REED COILS
3, 6, 9, 12, 24V Miniature

Small
Standard

REED SWITCHES
Large range of many sizes, types and manufactures
Popular types: E Small normally open . 10 for 50p

A Miniature normally open . 24p each
B Standard change over .. 40p each

REED RELAYS
Many versions available, popular types:

3, 5, 9, 12, 24V
Miniature I/A normally open
Small 2/E I contact ..

2/EE 2 contacts..
2/EEE 3 contacts

STD 318 changeover..
REED PUSH BUTTON

Momentary Action
I contact
2 contacts
Illuminated I contact ..
Illuminated 2 contacts

.. 25p each

.. 20p each

.. 85p each

27p
27p
34p

Shp
36p
44p
52p
87p

SWITCHES
E1.00
£1.25
11.300.55J inc. P. Tax

REELS of ENAMELLED COPPER WIRE
20 s.w.g. to 47 s.w.g.
250 grams and 500 grams. Send for prices

Packing and postage 7p on all orders.

C.B.M. ELECTRONIC COMPONENTS LTD.
26 Avon Trading Estate, Avonmore Road, London, W.I4

SIEMEN TTL EX S I K!!
SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LST SERVICE

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

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

7400 Quadruple 2 -input NAND gate
7401 Quadruple 2 -input NAND gate

with open collector output
7402 Quadruple 2 -input NOR gate
7403 Quadruple 2 -input NAND gate

with open collector output
7404 Hex inverter
7405 Hex inverter with open collector

output
7408 Quad 2 -input positive AND gate

Totem pole output
7409 Quad 2 -input positive AND gate

open collector
7410 Triple 3 -input NAND gate
7413 Schmitt Trigger
7420 Dual 4 -input NAND gate
7430 8 -input NAND gate
7440 Dual 4 -input NAND buffer
7442 BCD to decimal decoder TTL out-

put
7443 Excess 3 to decimal decoder
7444 Excess 3 gray to decimal decoder
7450 Expandable dual 2 -wide 2:input

AND -OR -INVERT gate
7451 Dual 2 -wide 2 -input AND -OR -

INVERT gate
7453 Expandable 4 -wide 2 -input AND -

OR -INVERT gate
7454 4 -wide 2 -input AND -OR -INVERT

gate

7460 Dual 4 -input expander

7470 J -K flip-flop
7472 J -K master -slave flip-flop
7473 Dual J -K master -slave flip-flop
7474 Dual D -type edge triggered flip-

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

preset and clear

FLH
101 20p 16p 14p

201 '40p 16p 14p
191 20p 16p 14p

291 20p 16p 14p
211 2Sp 2Ip 18p

271 25p 2Ip 189

381 25p 2Ip 18p

391

111

351

121

131

141

281

361

371

25p 2Ip
20p Ibp

4'2 16p

29p

20p 16p
24p 20p

E1.45

151 20p 16p 14p

161 20p 16p 14p

171 20p 16p 14p

94p
L1.20
L1.20

18p
14p
2.5p
14p
14p
17p

3Ip
L1.08
1148

7480 Gated full adder
7482 2 -bit binary full -adder
7483 Four -bit binary full adder
7486 Quadruple 2 -input exclusive -OR

element

7490 Decade counter
7491A 8 -bit shift register
7492 Divide -by -12 counter
7493 4 -bit binary counter
7494 4 -bit shift register
7495 4 -bit shift register
7496 5 -bit shift register
74100 Dual quadruple bistable latch
74107 Dual J -K master -slave flip-flop with

preset and clear 271

FLK'
74121 Monoscable multivibrator 101 48p
74141 BCD to decimal decoder and nixie FLL

driver 101 (L1.22)
74190 Synchronous up down 4 -bit decade*

counter with one line mode
control 201 L1.80 £1.48 i1.27

74191 Synchronous up down 4 -bit binary
counter with one line mode
control 211 11.80 L1.48 £1.27

74192 Synchronous up down 4 -bit decade
counter 241 /1.74

74193 As above -binary counter 251 LI.74

181 20p 16p 14p
FLY
101 20p 16p 14p
FU
101 45p 37p 32p
III 32p 27p 23p
121 45p 40p 35p

131 45p 40p 36p
FLH
221 67p 56p 48p
231 87p 73p 62p
241 L1.32 L1.16 L1.00

341

FU
161

221

171

181

231

191

261

301

33p 27p 23p

67p 57p
[1.07 92p

7Ip 6Ip
67p 57p
94p 8Ip
72p 62p

L1.22 L1.05
£1.37 L1.17

80p

85p
80p

L1.13
87p

L1.48
E1.64

?52p 43p

409

[1.02

36p

34p

87p

L1.45 LI.25
LI45 [1.25

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

CONTRACT ORDER PRICES AND BULK
QUANTITY PRICES QUOTED ON REQUEST

EXTENDED RANGE ,tVAILABLE TO TRADE
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UV)
PART OF OUR CATALOGUE RANGE:
Large range of Transistors by many major
manufacturers, Zener Diodes, Thermistors,
Varicap Diodes, Rectifiers, Thyristors, Triacs,
IC Am plifi e rs, U nij unctions, 0 pto-electron ics,
Tunnel Diodes, Meters, etc., etc.

2N5777 PHOTO DARLINGTON
NEW LOW
FANTASTICEST SENSITIVITY 45p

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

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

a.

(Sold only in pairs)

7 SEGMENT INDICATOR 3015F
16D1L Case -0-9 plus decimal indication. L3 incl.
data/circuits. FLLI21 Decoder Driver LI .32 to suit.
LOT are appointed distributors for the Minitron 30(5F -
quantity prices on request.

innommul.

S
NEW PRODUCT ! !

LOW COST OIL SOCKETS,
16 PIN DUAL IN LINE 17p \
14 PIN DUAL IN LINE 15p

NEW LOW PRICE
LIC709C/5 (T05)
LIC709C/ I 4 (DIL)
LIC723/5 (T05)
L1C723/14 (DIL)
L1C741 C/5 (T05)
LIC741C/14 (OIL)
All above are the new
MARKET Linear range.
LST are Official Distributors for
Newmarket Transistors Ltd.
Data and Volume prices on
application.

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

40:1

43

NEW -

TERMS:
Retail Mail order subiect to 50p
minimum order. Cash with order
only.
Schools etc.) Nett MA against
Official order.
Trade: Account on application.
Postage: 10p inland; 25p Europe;
elsewhere -send plenty will refund.

All goods carry
Manufacturers' warranty.
Counter sales: Same address -open
Saturdays.
Trade Enquiries only: Telephone
Brentwood 226470.

LOW COST I

WOOS 50Piv
WOI 100piv
WO2 200piv
WO4 400piv
WO6 600piv
WO8 800piv

AMP BRIDGES*
1-99
(2)

4

ss

8 .2.5

100+
.21

 22
23
24

.35 3I

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

SPECIAL OFFER 1N4000
* SERIES I AMP RECTIFIERS

N4001
N 4002
N4003
N 4004
N 4005
N 4006
N 4007

N4001
N 4002
N4003
N4004
N 4005
N 4006
N 4007

1-49
50 070

100 . 070
200 090
400 100
600 110
800 140

1000 190
p.i.v. 500+

50 045
100 055
200 060
400 070
600 075
800 100

1000 110

50 +
060
065
085
000
100

 130
150

1000+
040

045
050
060
070
085
100

100+
050
060
070
080
090
110
120

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

NEW LOWER PRICES
AC107
ACI26
ACI27
AC 128
ACI51
AC176
AC187
AC 188
ACY 17
ACYI8
ACY)9
ACY20
ACY2 I
ACY22
ACY40
ACY41
AD140
AD149
AD161
AD162
AF 06
AF 14
AF 15
AF 16
AF 17
AF 18
AF 24
AF 26
AF 39
AF 86
AF239
ASY26
ASY27
ASY28
A5Y29
ASZ21
AUYIO
BAI IS
BC107
BC108
BC109
BC 147
BC
BC 149
BCI58
BCI67
BC 168
BCI69
BC I 69C
BCI82
BC182L
BCI83
BC 183L
BC184
BC 184L
BC2 I 2
BC2I2L
BCY30
BCY3 I
BCY32
BCY33
BCY34
BCY38
BCY70
BCY7 I
BCY72
130121
BD 123
BD124
BDI31
BD 132
BDY20
BFI IS

163
BFI67
BFI73
BF177
BF178
BFI80
OF181
BF184
13F185
BFI94
BFI95
BFI96
BF200
BFXI3
BFX29
BFX84
BFX85
BFX86
BFX87
BFX88
BFY50
BFYSI
BFY52
BFY53
B FY90
BSXI9
BS X20
BSX2I
BSY27
BSY29

30p BSY95A 12p
lOp BY 100 I Sp

BY Z 10 3Sp
BYZ12 30p
BYZI3 20p
BZY88/
C3V3 ISp

2.5p C3V6 15p
27p C3V9 15p
20p C4V3 15p
20p C4V7 15p
20p CSVI 15p

CSV6 15p
C6V2 15p
C6V8 15p
C7V5 ISp
C8V2 15p
C9V I ISp
CIO 15p
CI I 15p
C12 15p
C13 15p
C15 15p
C16 150
C18 ISp
C20 15p

25p C22 15p
17p C24 15p
30p C27 15p

C30 15p
CA3004 L1.80
CA3005 L1.17

30p CA3011 74p
22p CA3013 L1.05
30p CA3014 L I 14
37p CA3018 84p

L1.50 CA3020 LI16
CA3028A 74p

lip CA3035 LI .13
IOp CA3043 [1.37

CA3044 L1.20
CA3046 75p
CA3047 L1.37

p CA3048 L2.05
1 I p CA3049 LI 60
Ilp CA3052 LI 05

CA3090Q L3.46
CR1/051C 40p
CR1/401C 60p
CRS305AF

10p LI 08
9p CRS3/40AF

10 L I 53
1313T1 45p
M1E520 50p
M1480 97p

p M1481 L1.15
25p M.1490 LI
48p M1491
50p MPFI02
2.0p MOF103
2.5p MPFI04 37p
317p MPF I05 40p

N KT I 24 30p
NKTI25 40p
NKT I26 37p

65p NKTI28 25p
110p NKT211 25p
75p NKT2I2 2.5p
75p NKT213 25p
75p NKT2 I 6 46p

L1.05 NKT2I7 SOp
23p NKT2I8 25p
359 NKT2 I 9 25p
I NKT223 1.7p
19p NKT27 I 18p
25p NKT272 17p
31p NKT274 189
359 NKT275 20p
35p NK7279A lip
20p NKT281 29p
259 NKT302 87p
17p N KT304 79p
ISp NKT351 75p
15p NKT401 71p
35p NKT402 77p
25p NKT403 65p
25p N KT404 60p
25p NKT4 79p
34p NKT406 629
2.3p NKT420 41.83
30p NKT451 58p
149 N KT452 54p

NKT453 50p

NKT7I7 44p
NKT7 I 3 29p

17p NKT773 25p
67p N KT78 I 29p
16p NKT20329/
16p 0013 31p
20p 0A5 2.0p
20p OA I 0 2.5p
2.5p 0A47 Bp

ISp

36p
36p

25p
15p

e?

0A70 40430 97p
0A73 40432 LI.37
0A79 8 40512 LI 45
0A81 0576 L1.70
0A85 N4007 lOp
OA90 N4148 7p
0A91 111:3 2G302
0A95 20371

19p
ISp

0A200 2G374 25p
0A202 2N174 80p
OCI9 2N385A/ SOp
OC20 97p 2N388A SOp
0C22 47p 2N404 23p
0C23 60p 2N696 ISp
0C24 2N697 17p
0C25 2N698 30p
0C26 Sp 2N706 10p
0C28 2N706A Ilp
0C29 60p 2N708 16p
0C35 SOp 2N7 II 37p
0C36 639 2N7I IA 32p
0C41 25p 2N911 SOp
0C42 2N9I4 20p

0C44
0071 !.4,,,,

2N9I8 42p
C45 2N I 090 30p

2N 1091 33p
0072

0

ik%*

2NI 131 30p
0075 2N 1132 30p
0076
0077

2N1302 IT:
40p 2N1303 1

0081 23
2N I 304 22p

OCEII D 2. 2N 1305 22p
008 I Z. S5p 2N 1306 24p
0082 25p 2N 1307 24p
0082D 15p 2N 1308 30p
0083 239 2N1309 30p
0084 2Sp 2N1507 23P
0C139 2 2N1613 ISp
0C140 2NI71 I 15p
0C170 2N2 I 47 75p
0C171 2N2148 60p
0C200 p 2N2160 57p
OC201 60p 2N2368 17p
0C202 75p 2N2369 17p

0C203 140: MitiViA.44:0C202

0C204 40p
0C205 75p
0C206 90p
0C207
OCP7I/M
ORP I 2 Op
0 RP60 40p
ORP6 I 40p
P346A
PA230 L1.40
PA234 LI 25
PA237 L2
PA246 L1-63
PA424 L2.45
SL403D LI 50
STI40 ISp
STI41 20p
TAA263 75p
TAA293 97p
TAA3I0 L1.25
TAA320 75p
TAD100 L1.97
TADI 10 LI 97
TD716 60p
TIP3 I A 61p
TIP32A 74p
71588A 45p
//L900 40p
µL914 40p
p.L923 40p
V405A 46p
ZTX108
ZTX300 '117Cp.)
ZT X302 `Pt80
ZTX303 1Bp
ZTX304 27p
ZTX3I4 I I p
ZTX320 30p
ZTX330 18p
ZTX500
ZTX50 I 16p
ZTX502
ZTX503 I7p
ZTX504 409
N34A 20p
N60 20p
N64 20p
N82A
N914
N4001

IN4006 P
2N5756 95p
40486 95p

2N2904 44p
2N 2904A 49p
2N2905 65p
2N2905A 75p
2N2806 44p
2 N29064 54p
2N2926 all

colours
2N3053
2N3054 50p
2N3055 60p
2 N3702
2N3703 10p
2N3704
2N3705
2N3706
2N3707
2N3708 7p
2N3709 9p
2N37 I 0 9p

2N3820 1:1,"
2N37 I 1

2N38I9

2N3826 30p
2N4058 ISp
2N4060 I 2P
2N4061 12p
2N4062 12P
2N4284 15p

2
2N4287

2N4871
2N5254 459
3N84 L1 30
3N128 69p
3N140 76p
3N141 73p
3N152 86p
40250 55p
40309 33p
40310 459
40312 48p
40320 47p
40360 439
40361 47p
40362 55p
40406 569
40407 39p
40408 Sip
40409 54p
40410 62p
40468A 35p
40600 58p
40601 5Sp
40602 49p
40603 49p
40673 90p

LST ELECTRONIC LTD
Mail Order Dept. (PE)

7 COPTFOLD ROAD, BRENTWOOD, ESSEX

QUALITY: LST are Official Franchised Distributors
for the majority of our advertised
products. Members of the Association
of Franchised Distributors -
of Electronic Components. MGM
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'TRANSISTORS
BRAND NEW FULLY

AC107 15p,AF115
ACII3 20p AFII6
ACI 15 2.3p AFIlk
ACI25 17p AFI 1
AC126 1 AF124
ACI27 AFI25
AC128 17 AF126
ACI41 AF127
ACI42K 78:. AFI39
ACI51 ISp AFI78
AC154 15p AF179
AC155 17p,AFI80
AC156 I7pIAF191
AC157 17piAFI86
AC165 17p , AF239
AC166 17p1AFZI1
ACI67 10p AFZ12
AC168 L102
ACI69 14p 103
AC176 3 SY26
AC177 ASY27
AC187 Op ASY28
AC188 III ASY29
ACY17 25p ASY50
ACY18 Op' ASY51
ACY19 ASY52
ACY20 lop SY54
ACY2I lop SY55
ACY22 I9p 5Y56
ACY27 r ASY57
V,Tie p ASY58

30p ASYSB
ACY30 25p ASZ21
ACY31 25p, BC107
ACY34 18p BC108
ACY35 18p BC109
ACY36 30p BCI 13
ACY40 15p BC114
ACY41 18p BCI IS
ACY44 35p BC116
AD140 40p BC117
AD142 C118
AD149 p 119
ADI61 3Sp 125
ADI62 3Sp 126
ADI61/ 132
I62(MP) C134
ADT I40 BC135

L2 BCI36
ADZ 12 L2.10 BC137
AF114 17p BC139

I 8C140
BC141
BC 142

CI 43
BC L15

20p BCI47
20p BC 1 48
20p BCI49
33p' BC150
50p BCI51
SOp BCI52
SOp BC153
50p BC154

C157
CI58

BCI 59
45p, BC167
85pIBC168
85p BC 1 69
2.5p1BC170
30p BC171
25p BC172
25p1I3C173
25p113C174
25p! BCI75
iSp BC177
25p1BC 178
25p,. BC 179
2.5p BC1130
15p', BC181

C182
182L
183
83L

184
C184L
C 186

BCI87
30p BC207
35pi BC209
3Sp BC209
7.59 BC212L
45p BC2I3L
35p BC2I3L
359 BC214L
25p BC225
30p BC226
30p BC3I7
309 BC3I8
35p BC319
4Sp'BCY30

GUARANTEED DEVICES
3Sp BCY3I
35p BCY32
45p BCY33
40p, BCY34
4Sp BCY70
17p1 BCY71
lip BCY72
17p BCZ. I
17p BDI21
213p B0123
17p 80124
279.130131
30,7'80132
20p BDY20
17p BF I 15
2.0pIBFII7
13p1BF1 18
13p BF119
139 BFI52
12p BF153
13p BF154
13p BF157
139 BF 158
13p BF 159
lip BF 1 60
17p BF 162
17p BFI63
17p BF164
20p BF165
21p BF167
10p BF I 73
10p BF 176
10p
10p BF178
13p BF 1 79
13p BF 1 80
27p 13F1/31
17p BF182
I 1p BFI83
lip BFI84
alp BFI85
I 1p BFI88
I 1p BF194
lip BFI95
lip BF I 96
25p BF I 97
3Sp BF200
12p BF222
12p BF257
12p BF270
20918F271

5001000 SILICON
PLANAR

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short circuit
units. Ideal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.
TYPE STN IS. Silicon Planar Transistors npn
TO -18 Metal Can. Types similar to: 2N7A.,
2N2220, B5Y27-95A, B5X44-76-77.

db.. Price: 500 19; 1,000 LIS
TYPE STP18. Silicon Planar Transistors pnp
TO -18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N2411 and BC186-7. Also used as
complementary to theebove npn type device type
STN18.

`A Price: 500 L9; 1,000 t15
TYPE STNS. Silicon Planar Transistors npn TO -5
Metal Can. Typal' similar to: EIFY50-51-52 and
2N2192-92.

Price: 51:10-19161:701 LI 6
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058 -2N4061 and 2N3702-3.
Also used as complernotsary_us....clua-abovritpn
devices type STNL.

Olrice: 500 L7.50; 1,000 113
TYPE STNK. Silicon Planar Plastic Transistor
npn with TO -IS pin circular lead configuration, I.C.
200mA, 300rnW and similar to BCI07-8-9, BCI70,
BCI73, BCI82-184, BC237-8-9 and BC337-8.

Price: 500 L11.50; 1,000 616
When ordellilir Please state type required, i.e.,
STNK or STNI8, etc.

22p BF272 SOp EC403
25p 8E273 30p 0E7880
17p BF274 30p' MATIOO
20p F308 3Sp MATIOI

F309 37p1MAT120
309 F316 75p MATI21
Is FW10 55PIMPF10

BFX29 27p1MPF10
35p BFX84 209 OCI9
85p BFX85 17p; 0C20
7Sp BFX86 11p; 0C22
80p BFX87 25 0C23
90p BFX88 24
LI BFY50 Op 25

22p BFY51 20p1, 26
45p BFY52 30 C28
60P BFY53 0C29
70p BSX19 15p 0C35
35p 135)(20 15p 0C36
35p 8SY25 15p 0C41
35p BSY26 ISp 0C42
4Sp BSY27 ISp 0C44
259 BSY28 ISp 0C45
30p BSY29 ISp OC70
30p BSY38 ". 15p 0071
30p BSY39 ISp 0072
35p BSY40 30p 0074
35p BSY4I 3Sp 0075
35p BSY95 12p 0076
22p BSY95A 12p 0077
22p BUI 05 L3-90 0081
33p CI IIE 60p OC8ID
3Sp' C400 30p 0082
4Sp C407 ISgs OC82D
SOp C424 17p 0083
30p C425 40p 0084
30p I C426 30p 0C139
30p C428 20p 0C140
30p1C441 lip 0C170
15P, C442 359 0C171
30p C444 37p OC200
30p .C450 17p 0C201
23p C720 12p' 0C202
2.4p C722 15p 0C203
30p C740 25p OC204
35p C742 17p 0C205
45p C744 17p 0C309
80p C760 17p P346A
35p1C762 17p P397
2Sp C764 60p OCP71
17p EC401 15p' ORP I 2

15p ORP60
27p ORP61
15pIST140
17(351141

I15p T1S43
T46

SA
10A

G301
G302

20303
2G304
0306
G308
G309

20339
2G339A
2G344
20345
20371
203718
0374

377
378
382
401
414
417

N388
N3811A

404
404A
524
527

2N696
20p 2N697
15p 2N498

N699
N706
N706A

P 2N708
27p 1N709
27p, 2N7 I 1

25p 2N717
25p 2N7 1 8
359I2N7 I 8
35p12N726A
17p 12N727
45P 12N743
43p12N744
43p12N914

12p
17p

240p
259

2N911
2N929

40p. 2N930
400.2N1131

2NI132
2N 1302
2N 1303
2N 1304
2N 1305

45p 2N1306
19p 2N1307
19p 2N1308
19p 2N 1 309
lOp 2N1613
35p '2N1711
33p 2N I 889
3Sp 2N1890
17p 2N I 893
ISp 2N2 1 60
ISp 2N2 I 47
ISp 2N2 1 48
lip 2N2192
10p 2N2 1 93
lip 2142194
27: 2N2217
15p 2N22 1 8
15p 2N2219
30p 2N2220
30p 2N2221
25p 2N2222
30p 2N2368
50p 2N2369
22p 2N2369A
309 2N2411
55p 2N2412
60p 2N2646
11p 2N27 1 1

ISD 2142712
14p

30p 2N2714 15p 2N3704 ISp
2N2904 25p 2N3705 lip

25P 2N2904A 30p 2N3706 12p
20p 2142905 15p 2N3707 13p
22p 2N2905A 30p 2N3708 Op
17p 2N2906 259 2N3709 Sp
17p 2N2906A 27p 2143710 10p
20p 2142907 25p 2N37 I I

209 2N2907A 30p 2N3819 40p
21p 2N2923 13p 2N3820 LI
22p 2N2924 13p 3903
27p 2N2925 1 3904 27p
27p 2N2926 5905 15p
17p (G) ip 2 906 17p
109 2N2926( Ilp 4058 ISp
35p 2N2926 4059 10p
4Sp (0) N4060 11p
37p 2N3010 2144061 Ilp
60p 2N3011 2N4062 11p
7Sp 2N3053 Op N5172 11p
60p 2N305 SOp N5459 43p
30p 2N305 6 25034
30p 2N339 25301 SOpp
17p 2N339 IA 20p 25302A 4Sp
20p 2N3392 17p 25302 4Sp
15p 2143393 15p 25303 60p
17p 2N3394 15p 25304 L1.10
22p 2N3395 10p 25305 LI
llp 2N3402 22p 25306 11.10
17p 2N3403 12p 25307 L1.10
17p 2N3404 32p 25321 60p
ISp12N3405 4Sp 2S322 50p
1591 2N34I4 20p 25322A 45p
50912N3415 20p 25323 60p
50p 12N3417 37p 25324 61.20
35p 2N3525 74p 25325 11.10
lip 2N3702 12p 25326 11.10

P 12N3703 lip, 25327 11.20

53p DIODES & RECTIFIERS /p
11p AA119

12p AA120
45p BA 116

BA I 26
4240pp BY100
24p' BY101
50p BY I05
27p BY 114
27p BY I 26
17p BYI27
17p BY 130
17p BYZ 10

SILICON200,000 ALLOY
TRANSISTORS

Clearance of pnp Silicon Transistors from
the 25300 (TO -5) and 25320 (50-2) range
and similar to the GC200-205 and BCY30-34
series. Ideal for Amateur Electronics, Radio
Hams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:

100 off -75p (plus p. & p. 10p) SOIR.
300 off-L175 (plus p. & p. 15p)
500 off-E2-50 (plus p. & p. 17}p)
1,000 off -64 (plus p. & p. 25p)
10,000 off -635 (plus p. & p. 55p)

Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

7"AKPA
SALES

PO BOX 5, WARE, HERTS
Full Money Back

Guarantee
POSTAGE ce PACKING 7p

Sp, BYZ I 1

Sp BYZ I2
21p I BYZ I3
21p1BYZI6
15p ,BYZI7
11p1BYZ18
15p' BYZ 1 9
11p; OAS
15p OA 10
17p 0A47
15p, 0A70
35p 0A79

32p 0A81
30p I 0A85
15p 0A90
3Sp 0A91
3Sp , 0A95
3091 0A200
2.5p 0A202
17p 5010
22p 5019
7p 1N914
7p 1N916
Op 1N4148

7p
7p
6P
7p
7p
6

4p
6p

6p

10 MILLION DIODES
Silicon or Germanium
State which when ordering

200 SOp 10,000 L10.00
"000 1200. 50,000 630.00
5,000 67.00 100,000 L50.00

2,000,000 SILICON
PLANAR TRANSISTORS

TO18 P.N.P. i N.P.N. TYPES
State which when ordering

.J00 L1.50 10,000 L90.00
500 16.00 50,000 E400.00

1,000 110.00 100,000 L625.00

LINEAR INTEGRATED CIRCUIT

709/PC S.G.S.

TO -S can 8 lead. Full specification high
gain Operational Amplifier data

supplied. Lowest ever price.

QUANTITY: 24, 25-99, 100-999
PRICE EAC P. 30P, 25p.
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DISTRIBUTION
PANELS
Just what
need for work
bench or !al..'
4 X 13A sockets In metal box to take standard
13A fused plugs and on(off switch with neon
warning light. Supplied complete with 7 feet of
heavy cable. Wired up ready to work, II less plug:
MU with fitted 13.1 plug: 1240 with fitted
15A plug. plus 23p Post and Insorance.

MULTI -SPEED MOTOR
Six speeds are available 500, 650
and 1.100 r.p.m. and 8,000, 12,000
and 15,500 r.p.m. Shaft is in
diameter and approximately I itt
long. 230/240V. Its speed may be
further controlled with the use of
our Thryrister controller. Very
powerful and lawful motor size
approx. _it,elia. x sin long.
Price IMP Phis 231, postage. and
insurance..

RESETTABLE FUSE
How long does it take you to return a
fuse? Time yourself hen ;text one
Worn, Then reckon your time ato
el per nom see.. uw quickly our
resettable fume low circuit breaker)
will pay for itself. Price only 21 each or

4.111 pe .......Oct.. specify 5, 10 or 15 atop simply
lit in plate al melte!,

SPARTAN Portable
RADIO

Long and medium wave.
7 transistor. size fliti
4in x Ilia with larger
than usual speaker giving 44
ferrite aerial and tele-
very gmod tone. Built-iti

scotbc aerial for distant
stations. A real bargain
complete with leather case, carry sling, earplug
and case 23.75 plus 23to post and ins.

0S,a1

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft per hour.
Suitable for kitchens, bath-
remota, factories. changing
ro.ms. etc.. RR so mile. it can
hardly he heard. Compact.
51in casing with .11in fan
blades. Kit comprises motor,
fan blades, sheet steel casing.
pull switch, us connector.
and fix' ts, sg phis
36

TELEP
;.P.O. Pellet

50p each.

AINS MO
Precision made --
used in record it
and tape recorders
ideal also for extrac
fan, blower, heats
etc. New and perfe
Snip at 60p. Purr
15p for first one
5p for eavh
ordered.

TELEPHONE HANDSET
Ex-D.P.O. Perfect Iuser. 50p
each plum 201, P. d P.

SELECTOR SWITCHES
Ex-O.P.O. 111 in good working order.
3 pole 11.2.5  5 pole 11.76
4 pole 11.50 6 pole 11.00

plan 2011 P. & P.

QUICK CUPPA
111.10 Immersion Heater, 330w.
200/240v. Boils full cup in about
two minutes. Use any Rocket OS
lamp holder. Have a
for tea, baby's los
and insurata e. 125. car model
HMO same price. Jug

50 plus P. le P. 14p.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjustable output 6y, 9V, 12 volts for up to
500mA (class li working). Takes the place of any
of the following batteries: PP], PP3, PP4, PP6.
PP7, PP9 and others. Kit comprises: mains
transformer rectifier, smoothing and 10.61l resistor.
condensers and instructions. Real snip at only
(ap. plus 151. postage.

CH
.; amp. changeover contacts. Op
each. 11 doz. 15 amp. onjoR
Model. 10p each or 11.05 doz.
15 amp changeover 159 cad)
10 for 136p.

4S3

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly
efficient and reliable was first described bathe Wire -
lean World about a year ago. We can supply kit of
parts for immoved And even more efficient version.
(P.W. June). price 1445. When ordering please

for pewttl ve ee systems.
Plus 30p post

ADIO STETHOSCOPE
Easiest way to fault Sad- traces signal from aerial
to speaker -when signal stops you', found the
fault. Ire it on RDA°. TV
amplifier, anything - com-
plete kit comprises two special
transistors and all parts !nettl-
ing probe tuhe and crystal
rplece. steth

instoad pi
x --red auto o

ANDARD WA SWITCHES
Standard size 11 wafer it, er-plated 5 nip contac ,
standard spindle tin Ion ith Inc tug washer and
nut.

.o. of Poles 2 way 3 nay 4 nay i4 s3 6 nay nay 9 nay 10 nay 12 way
I pole Op 40p 40p 40p 40p 40p 405 409 40p
.! poles 40p 40p 40p 40p 10p 40p 40p 70p 70p
3 poles 40p 40p 40p 405 70p 70p 70p 96p 95P

poles 405 405 40p 70p 70p 70p 70p 11.20 11.20
poles 40p 405 705 705 95p 95p 95p 1145 11.45
des 405 709 705 709 95p 95p 95p 11.70 11.70

709 709 709 95p 11.20 11.20 11.20 11.95 11'95
70p 70p 702 950 11.20 1110 1140 1240 1240
70p 70p 95p 95p 1145 21.45 1145 1245 12.45
70p 70p 95p 11.20 21.45 11.46 11.46 12.70 12.70
70p 95p 95p 11.20 11.70 11.70 11.70 1245 1241
705 95p 95p 1140 1140 11.70 11.70 1340 13411

9
10 po

poles
12 poles

TANGENTIAL HEAit* UNITS
This heater unit is the very latest type. most
efficient, and quiet running, da as fitted In Hoover
and blower heaters cooling 115 and more. We have
a few only. Comprises motor, impeller, 2kW
element and IkW element allowing atitching 1,
2 and 3kW and with thermal safety cut-out. Can
to tittedjuto any metalllned case or cabinet. Only
ittxxlsisMrol suit. h. £3.50. 2kW. Model 81.1 above
except 2 kilowatts 1240. 115.11 colas this. Control
.witch 35p. P. .x P. 40p.

THIS MONTH'S SNIP
MULLARD AUDIO AMPLIFIER MODUL
Uses 4 transistors, and has au output of 750mW into
8 ohms speakers. Infffit soltable for crystal nth,
or pick-up. 9V battery operated. Size fin long x I in wide
X
SPECIAL SNIP PRICE GOp each. l0 for 15.

KET CIRCUIT
FESTER

Test conti iiii ity an5 low r3iilitio.;iircuit, h _owe.
eawiring, r electries. To -ts polo es and recti-

fiers. Also ideal size for c..115ersion to signal injector (circuit supplied). 30p or
2 for 60p. Post paid.

HONEYWELL PROGRAMMER
This is a drum type ti ' g device, the
drUill being calibrated In equal divisions
for switch setting purpomes with trips
which are infinitely adjustable for pointion.
They are also arranged to allow 2 opera-
tions per switch per rotation. There are 15
changeover micro; switches each of 10 amp
type .uperated by the trips thus 15 circuits may
be changed r revolution. Drive motor is
mains operated5 r.p.m. Some of the many
ones of this timer are Machinery control, Boiler tiring, Dispensing and Vending
machines, Display lighting animated end signs. Signalling, etc. Price from makers
probably over £10 each. Special snip price 1545 plus 25p post and insurance.
D0111 MISS this terrific bargain.

INTEGRATED CIRCUIT BARGAIN
A pan:vend integrated circuits trade by the fallouts Plessey Company. .\
once-in-adifetitne ..tfer Mire. -electronic devices well below cost of manu-
facture. The parcel contains 5 It's all nen and order!, first -grade ,levier,
definitely not sub-stanelarol oor se.nds. 1 of the IL's are single oiltcun chip
DP amplifiers. The 5th is a monolithic tip, matched pair. Regular price
of parcel well over 'all cireotit de 'r of the eV" are included and in
addit ion you will et, o rent It's available at bargain
prices o' N it h rte parcel
011 T .MSS 7' /LI 1t0.41.

BATTERY CONDITION TESTEll
Made by Mallory but suitable for all batted& made by
Ever Ready and others:most of which are zinc carbon
types but also mercury manganeae -nicad-silver oxide
and alkaline batteries may he tested. The tater pots a
dummy load on the battery and the meter scale indicates
the condition depending upon which seenon the pointer
rents. The section reads "replace" "weak" or glito.1-. The
tester is complete in Its case, size 3jin It Orin x 2ill with
[mails and prods. Price 21.75 plus 20p postage.

Where postage notMF
er 55 are p

is

ost free. Bel. C]add 20p. J. BULL (ELECTRICAL) LTD.
Semi -conductors add 51, poet. Oyer Cl post
free. S.A.E. with enquiries please. (Dept. P.E.) 7 Park Street, Croydon CRO I YD

Callers to 102 3 Tamworth Road. Croydon.

THERMOSTATS
Type "A" 15 anip. for controlling room heaters,
greenhouses. airing cupboards. Has spindle for
pointer knobs. Quickly adjustable from 30-80°F.
40p. Calibrated dlat 20p extra. Suitable box for
wall mounting. 25p.
Type "1" 15 'amp. This is a 17in long rod type
made by the famous Muncie Co. Spindle adjusts

this from 50-550'F. Internal screw
alters the setting a; this could be
adjustable over 30' to 1000"h'. Suitable

for controlling
furnace, oven,
kiln, immersion

heater or to make name -scat or fire
alarm. 43p plus 121p post and insurance.

Type "D" We call this the Ice.stat as it cute in and
out at around freezing point. 2/3 amps. Has many
totes one of which would he to keep the loft pipes
from freezing, If a length of our blanket wire 116y.l.
60g) is W0111111 round the pipes. 40p.
Type "2". This is standard refrigerator then.-

Anat. Spindle adjustments cover normal refrigera-
tor temperature. 60p.
Type "F". Giese encased for controlling the temp.
of liquid -particularly those it. glass tanks, vats
or sinks -thermostat is held (half submerged) by
rubber sucker or wire clip -Ideal for fish tanks-
,levelopere 81111 chemical baths of all types.
Xljuritable over range 30' to 150 F. Price 80p.

TREASURE TRACER
Complete Kit (except ...len
battymq to make the metal
detector as the circuit in Practical
Wireless August issue. £2.95 plus
20p post and insurance.

DRILL
CONTROLLER
NEW 1KW MODEL

Electronically changes
speed from approxi

!lately 10 revs. to
bull power at

all speeds by finger-tip
control. Kit includes all

parts, case, everything and
full instructions. 1.1.30 Plus

13p poet and insurance.
Made tip model also avail-

able, 1246 plus 131. post and p.

HIGH ACCURACY THERMOSTAT
Uses differential comparator I.C. with thermister
as probe. Designer claims temperature control to
within 1/7th of a degree. Complete kit with power
pack 15.50.

AUTO -ELECTRIC CAR
AERIAL
with dashboard control sw itch -
fully extendable to 40iu or fully
retractable. Suitable for 12V positive
or negative earth. Supplied complete
with fitting instructions and ready
wired dashboard switch. 45.75 pl.
25p post and ins.

AUTO-LITE
as circuit in P.W. Kit of parts 11.20 post paid.

TOGGLE SWITCH
3 amp 930V with fixing ring 7ip each. 76pIdoa.

CAR ELECTRIC PLUG
AIMIFits in place of cigarette lighter.
Useful method for making a quick
connection into the ear electrical

system. 38p each or 10 for 13.42.

ROCKER SWITCH
13 amp self -fixing into an oblong hole.
size approximate] 'in, Bp each,
10 for 64

MAINS RELA
Special this month are
double and treble pole
relays. Contacts' rated at
Operating coil wound for 2
aood British Make. Clone.
:wont, 1;in x 1 in.
Open construction
Single pole 255 ea

or 111.170

GAIN
single.

eover

iZe

BALANCED ATURE

1,1., quaker
UNIT
phone, s useful In intercom. , suuilar 4_,
circuits. alp each. 43.50

24kW FAN HEATER
Three position switching to
suit changes in the weather.
Switch up for full heater 12;
kW), switch down for half
heat (I;kW), switch central
hlowa cold for summer cooling
-adjustable thermostat acts

ag auto control and safety cut -
Et. Complete rkit 2345.
Post and ins. 38p.
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RA1000 3 WATT AUDIO AMPLIFIE
An Audio Amplifier designed around the
TAA621 Linear I.e.:-
Supply Voltage .. . 9-24V
Speaker Imp. 8-16 ohm
Frequency .. . 601A-26kIls
Overall Size 2in x Sinx lin
Ideal Amplifier for radios, record players,
stereo unite, etc.
Full technical data and diagrams with each
module. AU guaranteed and a bargain at

LOW VOLTAGE A
transistor amplifier comple

with volume control, is meltable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input this am-
plifier will work as a record
player, baby alarm, etc., ampli-
fier.

1115
plus 13p P. &

t. -43. 24

CRESCENT RAD 0 ID

& 40 MAYES ROAD, LONDON Nil 611888 3206

;a7 I

ap

3
P. & P

EMI LOUDSPEAKER 4
IOW 13in Sin j: two 2.2110
tweeters and cross -over. All wired
and ready for use. This ever -
popular 450 in 3-8-15 ohm imp.

3.25 phis 3Op P. a. P. each.

PRINTED CIRCUIT KIT
Everything for producing your
own Printed Circuits. 11.41.
lm 1 P.1 P.

CENT CASS
op quality casette, at

with standard storage
C120 8Sp plus 5p P.

MAINS KEYNECTOR
Kcynector connects
any Electrical
Equipment to the
mains supply in
seconds. Ideal for
bench, garage, dem-
°nitration., etc.
Multi connections can be made (max
load I3A fused). in F. F.

ONLY Op.

t.

complet

ENT

IN

+16 mk'd
V Capacitor; 1 Sp, 5ker
put Transformer; 1 lIlA
ve Holders; 1 4,700 p1'

-Hoe: 1 175 ohm WI
elor: 1 330 ohm, 1W

'tor: I 12 k 0 NW
mounted

11 Panel.

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

N22
67L

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

STEREO HEADSET
8 ohm impedance, complete with plug and Eft
lead. A very set. Listen to
stereo without noise Into pting the pleasure.
Wonderful value. £2. plus 111p P. 1 P

MINI LOUDSPEAKERS
alt it it. .qin0:51111;b1o2e1 in

75; Sin

Up. Plus 3p. P. & P. on -h Speaker.

ION QUALITY IMPORTED HEADPHONES
1.000 12 per phone .  80p TIC
2,000 fl per phone .. 88p r 105
Plus 10 P. & P. per pair.

Full control over 300 watts of
incandescent lighting. Thyristor
light dimmer mounted on a stan-

dard switch block
ready to fit into a
MK. Boz. Enjoy
the pleasure ofo having the precise

4111Wany
Our Price £2.75
plum 8p P. &P. each

BATTERY
ELIMINATOR
Plug your Transistor
Radio, Amplifier, Cas-
sette, etc., Into the a.c.

alms through this compact el imi n -
tor. 2j in < lin z 31n approx.

8V -SO, 9V II -SO
V complete with cable

hilIps Caseette.

Anplus8pP. & P. each.

124H..
Price:

CRESCENT MDR STROBE
Another terrific Lighting ER
Flukes variable up to 10 per

Joule light output. I
strong case with handle. A
size: 810 x 4in x 4111.
plus 98p P. 1 P.

"CRESCENT"
A com Amplifier
especially . who ezpects his
equipment to look and sound really good, and
still keep a moderate price:

10-30,00013z response.
z All loudspeaker systems suitable.

Full output Into 4 ohm.
Ail Ekon transistors. F.E.T. at front end. Real value at 142

I gl P. 1 P. and insurance.

7-x 4" LOUDSPEAKER
A top quality speaker ideal
where small size is
important. Manufactured
by E.M.I. for a well known
hi-fi set maker.
7in x 41n. Impedance:
13 8,000

AIN S.C.R

STED THYRISTar

mx)% 3

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Basin -Middle -Treble.
Each channel has it, own sensitivity
control. Just connect the Input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 250V up to
500W lamps to the output terminal.
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)
11840 plus 38p P. 1 P.

If you require more information please send S.A.E.

YATES ELECTRONICS
FLITWICK LTD

RESISTORS
4W Iskra high stabili  n film -very low noise-capless constructi 
4W Mullard CR25 film -very small body size 7.5 ' 2.5mm. 4
Erie wire wound. W 2% ELECTROSIL TR5

Power Values Price
watts Toler ce Range available 1-99 100+

4.70-2.211f1 E24 I .0p 0.ap
i a 3.3M0 -10M 0 Eli 1.0p 0.5p

ion -1110 Eli 3p
10 III- 3.90 Eli 1.00 0.0p

4 5 4.70-1M0 Eli 1.0p 0.1Ip
4 10 113-100 Eli 6p 5.5p

Quantity price ap Ms for any selection. Ignore fractions on total or

ELSTOW STORAGE DEPOT, C.W.O. PLEASE. POST AND PACKING
KEMPSTON HARDWICK, Catalogue

ADD 10p .TO ORDERS UNDER 12.
which contains data sheets for most of the

BEDFORD components listed will be sent free on request.
Sp stamp appreciated.
I0"., DISCOUNT 70 ALL CALLERS ON SATURDAYS

MULLARD
400V:
0015AF,

0.2

NUJ
250V
3fp.
15µi,

POLYESTER CAPACITORS C2% SERIES
0.001AF, 00015µF,00022µF,00033µF,00047µF, 25p. 0006[µF, 0-01AF,
0.022AF, 0.033AF, 3p. 0.047AF, 0.06BW, 0.1µF, 4p. 0.15AF, 6p. 0.22µF, 7.5p.

3µF, I 1p. 047µF, 13p.
V: 0.0IAF, 0.015AF, 0.022AF, 0.033AF, 0.047AF, 0.068AF, 3p. 0.IAF 34p. 0.15AF 44p.

F. Sp. 0.33AF, 6p. A, 3.p. 0.68µ, p. µ, p.0.47F 7 F 1 l 1.0F 13 .....-"-

-LARD POLYESTER CAPACITORS 0280 S&
P.C. mounting: (1-01µF, 0-015µF, 0-022µF, 3p. 0.033AF, 13-047e(F, 0.068 F.

0.14F, 4p. 0.15µF, 0.220F, Sp. 0.33µF, 61p. 0.47AF, Sip. 0.6111µF, I 1p. 1.0µF,
20p. 2.2µF, 14p.

MYLAR FILM CAPACITORS 100V
0.00IAF, 0002µF, 0.005AF, 0.0IAF, 0.02µF,
22p. 0.04AF, 0.05µF, 0.060µF, 0.1AF, 3%.

I GER DISC CAPACITORS
100p o 10,000pF, 2p each.DIEWILOPMEN

0.5 watt 5% Iskra rests S off each value 4.70 to IMO.
Eli pack 325 resistors a. 24 pack 650 resistors £4.70.

ELECTROLY , - APACITO MULLARD C426 SERIES lip each.
(µFIV) 10/2 ,''. /2.5, 130/2.5. 160/2.5. ' ) 5, 500/2.5, 8/4, 32/4, 64/4, 125/4, 250/4,
400/4, 6- , 25/6.4, 50/6.4, 100/6.4, 200 10,
200/10. r /I6, 10/16, 20/16, 40/16. SO/ 16, 125/16, 1.6/ , 4/25, 12.5/25. 25/25,
130/.../ /40, 4/40,13/40, 16/40, 32/40, 50/40, 0.64/64, 2.5/64, 5/64, 10/64, 20/64, 32/64.

POTENTIOMETERS
Carbon track Skil to 2M0, log or linear (log 4W, lin 4W).
Single, 11p. Dual gang (stereo), 409. Single D.P. switch 3,4p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250. 5000 and decades to St -1(1. Horizontal or vertical P
mounting (0.1 matrix). / 
Subminiature 0.1W, 5p each. Miniature 0-25W, 6p each.

' LECTROLYTIC CAPACITORS-MULLARD C437
100/40, 160/25, 250/16, 400/10, 640/6.4, 800/4, 1000/2-5, 91s. 100/64. , 0)25.
400/16,640/10. 1000/6.4, 1250/4.1600/2.5, lip. 160/64, 250/40. 400/ ' 16, 1000/10,
1600/6.4, 2000/4, 2500/2.5, 15p. 250/64, 400/40, 640/25, 1000 600/10. 2500/6.4,
3200/4, 4000/2-5, lip.

SEMICONDUCTO
AC107 15p BC108 tip YS2 22p 0071 12p 4006
ACI26 lip BC109 Y127 12p 0072 lip 1 4007
ACI27 I C147 ['ZVI 0 20p 003 I 1 1p 2 29260.
AC125 p CI413 13p BZY13 OC(12 p 2 29260
AC131 1 BC 149 Up 0A85 7p OCIOD 1 2926Y
ADI404 BCI57 14p 0A90 Sp RPI2 50.N2926G
AF114 20p BC158 14p 0A9 i Sp 4001 2N3055 .
AF I 15 20p BCI59 lip 0A2 7p I 4002 I p 2N3702 M

API 16 bC179 3 0C2 45p 4003 f 10p 2N3703
AF117 ISFY50 C I 1 4004 410p a N3707 I

BC107 10p FY51 22p C45 12p N4005 12p n N3711 10

LECTROLYTIC
..,.

11111111mMiSP.
es-

4
7
' 3

3

17
17
I7
17

Ps

Spo
Pkt.

CAPACITORS SI .C. mounting 5p each.
t. 10/25, 25/25, 100125.

-'...-

RD
0.1 015lip 16p
14p 24p

3 24p 24p
x 5 27p 27p
. it 75p S7 }p
 36 100p 7flp
. 5 (plain) - Sip
. 35 (plain) - 60p
x2} (plain) - 42p

S (plain) - 12p
(plain) -

on tool Sip

ACK PLUGS AND SOCKETS
Standard screened ISp 2.5mm insulated lip
Standard insulated 124. 3.5mm insulated Sp
Sterr66,,o screened 35p 3.5mm screened 13p
Standard socket 15p 2.5mm socket Sp
Ste socket illp 3.5mm socket Sp

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin I80°, 5 pin 240', 6 pin
Plug 11p. Socket Op. )
4 way cable, 15p/metre.

ZENER DIODES INEAR I. .I.L.)
400mW 5% 3-3V to 30V, 15p. 709 SOp 741, 50p

710 SOp 748, SOp

BRUSHED ALUMINIUM PANELS
I2in - 6in =2.5p; I2in x 2fin = 10p; 9in x tin = 7p.

BATTERY ELIMINA I.50
V mains power supply. Same size as ry.

I...
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UPERSOUND I HI-FI
MONO AMPLIF ER

;''.dsiuoPaer Brand
new components
through ut. Zi silicon
transist plus 2
power tput transis-
tors in ush-pull. Full
wave rectification.
Outp approx. 13W
r.m. into 8
1,Fre tiedby response
12 .-301c.B. ± 3db.
F ly integrated !am-

plifier stage with
rate Volume, Bass boost am Treble cut controls.
ble for 8-15 ohm speakers. Input for ceramic or

cartridge, Sensitivity pprox. 40inV for full
Supplied ready built and tested, with knobs,

panel, input and output,- plugs. Overall rise
n wide x 7jin dee. A.C. 200/250V.

P 1.50 P. &P.
25p.

DE LUXE STEREO AMPLIFIER
A.c. inaius
200-240 voile

Using heavy
duty fully
isolated
mains tram -
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line up: -2 ,

ECL86 Triode Pentode..
1 , EZ80 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by meant, of a separate ' balance" control fitted
at the rear of the chassis. Input sensitivity is approxi 
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm epeakers. Full negative
feedback In a carefully calculated circuit, allows high
volume level, to be used with negligible distortion.
Supplied complete with knobs, chassis size 1 lin. w x 4in. z.
Overall height Including valves Mn. Ready built and
tested to a high standard. Price 18.82. P. & P. 45p.

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor F.M. tuner head with twin A.M. Gang
incorporated. Beautifully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscillator/Mixer
and first I.F. stage 110.7 Mc/e output) with optional AFC

connection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Mc/s. Brand
new and pre -aligned. Size 21in H. x
Ilin W. x 21in D. For 6V D.C. ,,,,
2.8mA. A.M. Gang fitted with trim-
mers which can be connected to
standard A.M. aerial and oscillator
circuits if required. LIMITED
NUMBER. Only 12.25 post free.
Connection details supplied.

SPECIAL PURCHASE!
BRAND NEW FM MULTIPLEX STEREO DECODER
UNITS. Manufactured by PHILIPS. Size Sin x

lin. All transistor 24V at 6n1A. Su pre -

each. Poet
INPUT MATCHING TRANSFORMER. Beautifully made
in heavy Mu -metal cylindrical case for minimum hum
pick-up. Size 11in high x 1 1 in dia. Ratio 150 1

approx. Especially suitable for matching dynamic or
ribbon mikes or pick-up from low to hi :h Imt ce or
'ice versa. 75p each. Poet F

M HEAT SIX
or complete with mica's and bushes. Size 21in

gin approx. 85p pair. P. & P. Sp.

HI
Bin X Sin x A In. FIVE for 50p. P. & P. 13

le...111111111KIBURRIIIIMINEISIM.immit JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from Sin. to approx. 00 '

diameter }in. spp each. P. &

at - , 20-0-20, 3 -
re 3InL 31inW x 3inD.

OM

TIO MAINS TRANSFORMERS.
210-240V. &con -

40 -60V half
t2amps

11-75

d ne . _ .  rimary. Second
rms. off load 10 and 16.5V. Overall size a
x 2:in x 3in. Weight 31b. Limited n

. & P. 35p.

ape
to Saturday
Early closing Wed. 1 p.m.
d few minutes from South Wimbledon
Tube Station

el1

44PZED RECORD PLAYER HAULMS
Mains models. All brand new in maker', Pulling.
LATEST B.S.R. 01011/0120 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 50.57. Carr. 50p.
With stereo cartridge 17-97. Carr. 50p.
LATEST GARRARD MODELS. S.A.E. for Latest Prices!

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 9000, 9500, 5100,
SP25 II and III, HASS, AT60, etc., or B.S.R. C109,
C129, All, etc. Choice of black leatherette or teak grain
finish. Size 121in x 141in x 31in high (approx. 71 in
high, including rigid smoked acrylic cover). Price £5.50

P. & P.

LATEST ACOS OP111/180 Ions Compatible Cartridge with
tin stylus for LP/EP/78. Universal mounting bracket.
3140. P. & P. 80.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus. Diamond Stereo LP and Sapphire 78. ONLY
66'50. F. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. U. P. & P. 10p.
LATEST RONEITE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. USA P. & P. 10p.
LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 'nom or stereo records on mono equipment.
2150. P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound nisi. transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 71n. w. 3 d. 6 h. Ready built and tested.
PRICE 6875. P. & P. 40p. ALSO AVAILABLE
mounted on brand with output transformer and speaker
ready to It calTiet below. PRICE IA -SS. P. & P. 50p.
DE LUXE QUALITY PORTABLE R/P CABINET MK II

Uncut motor board size I4} 12in., clearance 2 in. below,
Wm above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP251.  Size 18,x l5 x 8in. PRICE 24-75. P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 161in high

10lin wide x 51" deep. Fitted with E.M.I.
Ceramic Magnet 13in x Bin bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price 03.40 Carr. 65p.
CABINET AVAILABLE SEPARATELY

14150. Carr. 60p.
Also available in 8 ohm with EMI 13in x 8in. bass
speaker with parasitic tweeter. Carr. 65p.

LOUDSPEAKER BARGAINS
Sin 3 ohm 80p, P. & P. 15p. 7 x 4in 3 ohm 11-05, P. & P.
20p. 10 x Sin 3 or 15 ohm 11-90, P. & P. 30p. E.M.I.
8 x sin 3 ohm with high flux magnet MAL P. & P. 20p.
E.M.I. 131 x 8in 3 ohm with high flux ceramic magnet
12.10 (13 ohm *BM. P. a P. 30p. E.M.I. 13 x 8in, 3 or

or 15 ohm with two inbuilt tweeters and crossover net-
work 14.80. P. & P. 30p. E.M.I. 13" < 8" twin cone
(parastatic tweeter) 8 ohm nits. P. & P. 30p.
BRAND NEW. 12in 15w 11/13 Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with BMus ceramic ferrobar magnet assembly 1650.
Guitar models: 25w 116.60. 33w 18-50. P. & P. 38p each.
E.M.I. 311n HEAVY MITT TWEETERS. Powerful ceramic
magnet. Available in 3, 8 or 13 ohm 98p each. P. & P. 13p.

12in "RA" TWIN CONE LOUDSPEAKER
0 watts peak handling. 3, 8 or 15 ohm, 12-80. P. & P. 30p.
6 ohm SPEAKERS E. ONLY Up. P. A P. 13p.
'POLY PLANAR" WAFER -TYPE, WIDE RANGE

ELECTRO-DYNAMIC SPEAKER
Size 11 jin x 14.11in x I f.in deep. Weight 19oz.
Power handling 20W rum. (40W peak). Impedance
8 ohm only. Response 40Hz -20kliz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details. Only
55.75each. P. & P. 25p.
VYNAIR & REXINE SPEAKERS A CABINET FABRIC
app. 54 in. wide. Usually 01.75 yd., our price 75p y
length. P. & P. 15p (min. 1 yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam
muffs. Wired and fitted with standard stereo }in
plug. Frequency response 30-15,000Hz. Mate
impedance 8-16 ohm, Easily converted for niono. PRI
1895. P. & P. 15p.

E

HI GH IMPEDANCEIMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 1I-05. P. & P. 8p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipmen 9.. Batjgr or from H.T.
fine 200/ z-25KHz.
Oat. x 11, fin.

Price

MINIATURE MOVING COIL
for balance or tuning. Approx. el
Limited number 75p. P.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

CIRCUIT BOARD FOR EASY CON
STRUCTION

QUALITY READY DRILLED PRINTED
OUTPUT AND INCORPORATING HIGH
NEW IMPROVED MODEL WITH I

A really first-class Hi-Fi Stereo Amplifier Kit. Uses
14 transistors including Silicon Transistors in the first
five stages on each channel resulting in even lower noise
level with 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 from 5 to 15 ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolts -no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output I4W r.ms. per channel Into
5 ohms. Frequency response ± 3dB 12-30,000Hz.
Sensitivity better than 80mV into nth . Full power band-
width ,1 9dB 12-15,000Hz. Base boost approx. to ± 12dB.
Treble cut approx. to -16dB. Negative feedback 18dB
over main amp. Power requirements 35V at 1.0 amp.
Overall size -12" wide 8' deep x 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, 510-50 P. & P. 15p.

POWER PACK KIT, 18 P. & P. 30p.
CABINET, Mt P. & P 30p.

(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
1120-60. Post Free.
Note: The above amplifier is suitable for feeding Iwo
mono sources into inputt.pp. ra(te radio, twin recorddecks, eh.)rovide nt fading
faeilities nr snt JYMPikred Hi -Fl Discothequ etc.

8 -VALVE AUDIO
AMPLIFIER HA84 ME

Designed for 111-Fi reproduc
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 71in w. x 4in. d.
4f in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans.
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and

t. Negative feedback line. Output 41 watts. Front
I can be detached and leads extended for remote

mouMteg of controls. Complete with knobs e, etc.,
wired an

ESL "PO r in triteemaanzaa to
HA34 a e but employs entirely different and advanced
circuity Complete set of parts, etc. SAW P. 21 -E -20p.

P.

HAR ERSON'S SUPER MONO AMPLIFIER
A su r quality gram amplifier using a double wound fully
isola -d maim transformer, rectifier and ECL82 triode
pen de valve as audio amplifier and power output stage.
Im dance 3 ohms. Output approx. 3.5 watt.. Volume
a tone controls. Chassis size only 71n. wide r 315. deep
6 . high overall. AC mains 200/240V. Supplied absolutely

rand New, completely wired and tested with g
uality output transformer. FEW ONLY.

OUR ROCK BOTTOM £2.75 " P.BARGAIN PRICE 35p

10!I4 WATT HI-FI AMPLIFI IT

m
stylishly finishe,onaural

amplifier
with an output of
14 watts from 3 Itin. 1.1Q--EL846 In push-pull. - :-
Super reproduction
of both mueic and
speech, with negli
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-150 speaker and 2 independent volume controls,
and separate base and treble controls are provided giving
cod lilt and cut. Valve line-up 2 EMU, ECC83, EF86 and
Z80 rectifier. Sim struction booklet lip (Free with

). All 55p.
ava

rt

1 -

TRANSISTOR EQUIVAL
AND SUBSTITUTES

or servicemen and home constr
many 1000's of British, U.S.A., Eur

!store. ONLY 4 . P.-

CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3105

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

clearly)
PLEA/6 NOTE: P.18 P. CHARGES
QUOTED APPLY TO U.N. ONLY.
P. A P. OE OVERSEAS ORDERS
CHARGED EXTRA.
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KONTAKT 60
FOR INACCESSIBLE CONTACTS -More
than just a cleaner. KONTAKT 60

guarantees perfect cleaning of
contacts chemically in accordance

with today's technology.
KONTAKT offers the following ad-
vantages: -
I. Dissolves oxides and sulphides

the safe way without attacking
contact substances.

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

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

to avoid the contact paths being
corroded.

5. Prevents further oxidation
setting in.

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

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

SPECIAL PRODUCTS DISTRIBUTORS LIMITED
81 Piccadilly, London, W.1 01-629 9556

IN 15 MINUTES YOU COULD HAVE GUNTON ELECTRONIC
IGNITION FITTED TO YOUR CAR
Capacitive Discharge Ignition is recognised as being the most efficient ignition
system and will give you:
 CONTINUAL PEAK PERFORMANCE
 UP TO 20% REDUCED FUEL CONSUMPTION
 EASIER ALL-WEATHER STARTING
 INCREASED ACCELERATION & TOP SPEED "*"-
 LONGER SPARK PLUG LIFE
 INCREASED BATTERY LIFE
 CONTACT BURN ELIMINATED
 PURER EXHAUST GAS EMISSION For all petrol engines --cars,
 RADIO INTERFERENCE SUPPRESSED boats, etc. Guaranteed for 5 yrs.
Complete Installation Kit for 12 -volt vehicles LI2-95 + 45p P. & P. State
earth polarity of vehicle POSITIVE or NEGATIVE earth. Unit Construction
Kit also available for the radio electronics constructor 211.95 + 45p P. & P.
The construction kit includes instructions and all components for wiring as
positive or negative earth, and is complete with the stove enamelled steel case
and aluminium base.
Money back guarantee. S.A.E. for leaflet.
P.E. SCORPIO Components: Transformer and Mounting Kit V -85 25p
P. & P. Printed Circuit Board 60p + 10p P. & P. Case and Hardware as above
21.85 + 25p P. & P.

ELECTRONICS DESIGN ASSOCIATES WANTAr
SZIETiDE

If you have difficulty in obtaining

PRACTICAL ELECTRONICS
Please place a regular order with

your newsagent or send 1 year's

subscription (£2'65) to Subscription
Department, Practical Electronics,
Fleetway House, Farringdon St., London,
E.C.4.

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

MOTOROLA
We can now offer a
Motorola at in
prices.
Examples Op
MC724P 0.68
MC790P 1.24
MC1303L E70

vast range
dIstri

a: s

20-121
extra

FAIRCHILD (RTL)
I- 5

L900 40p
L914 40p
L923 40p
Data Silt, 121p

6-11
370
87p
87P

12+
359
35p
360

LINEAR
Op. Amps. 1-11 12-24 25-99

E

1.7023 T05 280 2-70 2-60
L702C TOS 0.77 0.72 0-87
L703C TOS 012 0.57 0.52
1.7090 03 1.25 1E0 1-15
1.709C 05  0-47 0.40 0.37
L7090 IL  0,45 0-40 035
L710C 03 047 042 0.37
L710C DIL 0-45 0.40 0.35
L711C TOS 0.49 0.44 0.38
L711C DIL 0.45 0-40 035
L716 TOS 1.87 1.75 1.70
L723C TOS y, 0.90 0.85 080
L741C TOS !,0.80 0.75 0.85
L741C DIL IWO -70 0.65 0.80
LM741C DIL) 0.70 0.85 0.60
8572709P DIL 0.45 0.40 0.35

MULLARD PLESSEY
TTL OD

8L403D 1-50
FJ11101
FJ11121
FJH141
FJH161
F311171
FJH221
FJ,T101
FJJ121
173141
F.L1191
FJ3251

0 87
0 87
0. 87
0.87
0.81
0.872
1.372
1.872
3.1122
1 87
3 12

SL611C 1.70
SL6-21C 2.60
8L701C 1-45
8L702C 1.25

DATA SHEETS
172p

TOSHIBA
Op

111C101 2.25
FJY101 080

MULLARD
DTL

211

FCH101 087}
F011121 1.05
FCH2O1 1.322
FCH231 1.50
F03101 1.622

TH9013P 14.57
20 WATT AMP
TH9014P 21.50
PRE -AMP
DATA SHEETS

10422

MULLARD
LINEAR

Op
FCJ111 1-55 TAA241 1.30
FC,1201 1.80 242 4.00
FC,T211
FCK101

2.75
4.372 269 0.70

FCY101 1 05 293 0.80

GENERAL 300
310

2.00
1.30

ELECTRIC
OD

20 .65

PA222
PA230
PAM

2.70
1.81
0 88

435
521

0.73
0.57

PA237 1.11 522 1.13
PA239 2 21 530 4.95
PA246 1.54 570 BOO
PA264
PA265

1.78
1.98 811 4.45

PA424 1 99 TA13101 0-972
PA436 1.78 TAD100 1.972
PA499 2.10 TAD110 1.973

SGS
TAA661B 21.32

TAA621 22.03
TAA700 23-50

TBA6S1 01.69

All TTL IC's may be mixed to qualify
for quantity discounts.
8 Pin TO -5 I.C. Holders, 20-20

10 Pin TO -S I.C. Holders, 10 .25
12 Pin TO -5 LC. Holders, £0.40
8 Pin Dual -In -Line I.C. Holders 1020

14 Pin Dual -In -Line IC. Holders, 10.20
16 PM Dual -In -Line I.C. Holders, 0046

TTL LOGICS
1-11,12-24 1-11 12-24

Op fp Sp Op
S7t7400 0.20 048 887403 020 0.18
8277401 0410 0.18 8N7404 0.20 048
0N7402 0-20 MB 8167405 0-20 018

1-11 12-24
Op fp

1-11 12-24
Op Op

8N7406 0-80 0-75 8707493 0.87 0-84
8/47407 0-20 0.18 5167494 0.87 0-84
8167408 0-20 018 8167493 0-87 084
8N7409 0-20 018 8/47496 0-87 084
8707410 0-20 018 8707497 8.40 6.00
8167411 0.23 0.21 82474100 145 1.58
8N7412 0-48 0.48 82174104 1.52 1.40
8167413 0.40 0.38 8N74105 1.52 1.40
8/47416 084 0.78 8/474107 0.52 049
8N7417 0-84 0.78 8N74110 0.80 0.75
0/47420 0.20 0-18 81,174111 1.57 1.45
8/.17423 051 047 10174118 140 1.25
8N7425 048 0.45 8N74119 1.92 1.80
SN7427 0.48 0.45 81474121 0.50 0.47
8167428 0-80 0.75 82474122 1.44 1.35
8N7430 0-23 0.15 81474123 2.85 2.70
81,17432 0-48 0.42 81474143 1.80 1.75
8N7433 0-80 0.75 10174150 3.52 3.40
8167437 0-64 0.80 8.1174151 1.40 1.35
8167438 064 040 8574133 1.40 1.35
81,17440 0-23 0.21 8N74154 2.20 240
8147441.010-87 0.83 81474133 JAM 1.80
8N7442 0-85 081 81074136 1.68 1.60
8707443 2.88 2.70 81474157 1.92 1.82
8147444 2-86 2-70 87074160 1.80 1.75
8147445 2-50 2.40 81674161 240 2.55
8707446 1.00 095 10174162 CH 4.10
8N7447 1.00 0415 81474163 4.28 4.10
8147440 1.00 0.95 81474164 2.20 2.10
8167449 1.00 0.95 81674163 2.25 245
81674.50 0.20 0.18 81474166 4.45 4.20
8707431 0.20 0.18 81674107 11.40 8.10
8147433 0-20 0.18 81674170 4.38 4.19
8N7454 0.20 018 81474174 2.40 2.30
8/47460 0.20 0.18 81474173 1.68 1.80
8147470 0-40 -38 8N74176 2-04 2.55
8707472 0.3 80 81474177 2-64 2.55
8N7473 0- 0 1 81674180 2.13 205
8707474 0- 3 0. 81474181 9.33 9.00
8707475 45 0.4 SN74182 2.03 1.95
8707476 45 044 8:414184 4.80 4.60
0N7480 0.70 0.85 01474183 4.80 4.80
8/47481 1.40 1.38 81674190 1.80 1.70
8147482 0.87 0.82 87074191 1.80 1.70
8707483 0.87 0.82 81474192 1.75 1.85
8167484 2.00 1.85 81674193 1.75 1.85
9N7485 3.82 3.40 87074194 2.87 2.55
8167486 0.33 0.30 81674193 2.25 2.10
8167490 0.87 084 81474196 2.64 2.55
8h174913 N1-21 1-10 87074198 5.95 5.85
8707499. 0.87 0-84 87074199 5.95 5.65

SGS EA 1000
3 watt Audio Amplifier Module 22.10
Data Sheets 10p each

RCA
Type 1.24 25-99

fp Op
Type 1-24 25-99

Op Op
CA3000 1.80 1.80 0330333 4.28 8.80
CA3000V1 1.80 1.60 CA3033 1.23 1-10
CA3001 209 2.40 CA3035V1 1.23 1.10
CA3001V 1 219 2.40 CA3030 0.73 0.85
cA3002 180 140 CA3037 1.85 1.47
CA3002Y1 1.80 1.80 CA3037A 2.53 2.25
CA3004 1-80 1.80 CA3038 2.53 2.25
CA3003 1.17 1.05 CA3038A 8 40 3 08
0.13006 2.80 2.50 CA3039 0 84 0.75
CA3007 2.83 2.34 CA3040 2.40 2.14
CA3008 1.80 1.80 CA3041 1-09 0.97
CA3008A 2.98 2-84 CA3042 1.09 0.97
CA3010 1.37 1-23 CA3043 1.87 1.28
CA3010A 2.53 2.25 CA3044 1.20 1.07
CA3011 0.74 0.85 CA3044 1 1.20 1.07
CA3011PRE CA3045 1-23 1.09

0.74 0.85 CA3046 0 69 0.80
CA3012 0.89 0.79 CA3047 1.37 1.23
CA30121 1 0.89 079 CA30473 2.53 2-25
CA3013 1.05 0.94 CA3048 2,04 1 81
CA3014 1.24 1.10 CA3049 1.80 1.48
CA3014V 1 1.24 1.10 CA3050 1.84 1.84
C.A3015 2.09 1.88 CA3051 1.84 1.20
CA3015A 3.40 3-08 CA3052 1.85 147
CA3016 2.48 2.19 0.43053 0.46 0-41
CA3016A 3.73 3.33 CA9034 1.09 0.97
CA3018 084 0-75 CA3033 119 1.51
CA3018A 1.10 0.99 CA3056 1.20 1 07
CA3019 0.84 0.75 CA3036A 3 19 2 85
CA3020 1.28 1.18 CA3059 1.65 1.48
CA3020A 1.801-43 CA3060 4-91 4 87
CA3021 1.58 1.89 CA3062 2.55 2.27
CA3021V1 1.58 1.89 CA3064 1.20 1.07
CA3022 1.30 1.16 CA3063 1.20 1.07
CA3023 1.28 1.18 CA3066 2-11 1-88
CA9026 1.00 0-90 CA3017 2-18 1-94
CA3026PRE CA3068 2.48 2-18

1.00 0.90 CA3070 1.70 1.51
CA3028A 0.74 0.85 CA3071 1.62 1-44
CA3028B 1.05 0.94 CA3072 1.88 148
CA3029 0.87 0.77 CA3070 1.13 1 00
CA3029A 1.85 1.47 033076 1.80 1.16
CA3030 1.37 1.23 CA3078 8.19 285
CA3030A 2.53 2.25 033080 0.79 0 70
CA9033 2.582.25 CA3090Q 3.46 3 09
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LARGEST STOCKS -SEMICONDUCTORS & COMPONENTS BRAND NEW
WIDEST RANGE GUARANTEED

TRANSISTORS D.C. PANEL METERS
20301 20p 2N3405 469, 40311 35p, BC172 16p B8W70 271p4NKT2313 2511 MR38 SERIES -FACE OOZE 42:: 42tunt. ALL PRICES FOR 1-9 PIECES.20302 20p 2N3414 22;0140312 47Ip BC175 220 138X10 174' NKT240 2711/150µ4, 124151; 10032A, i17311; 200µA. 61. 000314, Ii o0-0-00AA,20303 20p ;;N3415 22110'40314 3719 BC182 10P 1387120 1704 NKT241 A . , 100-0-100µ4, nal; 500-0-300 .6140; linAr Skip;20306 921p 2N3416 87111140320 47)p 13(7183 99 .138X21 3709 NKT242 20p 111. Han, A, T50,,,A, 91.10; niA, 11.W; 300111%, 1120308 30p
20309 30p
20371 16,

2N3417 8711.
2N3570 11.25
2N3572 9719

40393 3219 BC184 1111
40324 4711) BC9I2L 13p4;
40396 3719 BUY" ..'..

B8X26 .4iw
1153X77 475p'
13/37(28

NKT243 62IP
NKT244 11,g
NKT243

IA,:IA, 41 10y, 01W 20V, 111.60090V. MAO; .sis; Any. silo. III . a Ile

20374 20p
20381 221p
2N404 221p
2N696 20p
29697 20p
2N6118 25p

2/57005 271P
2/93606 275p
2N3607 niP
2N3702 llp
3193703 10p
2N3704 llp

40329 301/ 013,,C.,91, 359
40344 27 Ip '"-.5'.1 P
40347 5710 BCY33 25p

- BCY340348 5209 x,..,4 "5
40360 921 -`--'"," 409
40361 47IP ..-'''''8 609

nip
B8X60 1811 P
13131161 11211144,
USX'" 4.71:- --'' "' .9BSX78 275p

NICT261 20111
N111262 30P
NKT264 229NKT27t 20p
NKT272 209
NKT274 909

SUBSCRIBERS' MAILING SERVICE
We are pleased to announce that we can now offer a m mg

tocustomers.For 21.00 the customer will beservice our
supplied with a loose leaf binder and information on existing

2N706 1210 2N3705 109 o40362 571P BUY" 50P B5X78 271p NICT275 200 and new stocks as they become available. Subscribers are
2N706A 1252 2N3706 tip ,,,.,., ,a- BCY42 1.62 115110 275p NKT281 2711 also able2113 take advantage of attractive discounts.2N708 115p
2N709 65,31
2N718

2N3707 lip
2N370t1 72,p

"9." '''''P40406 5710
90407 40p

1.1CY43 15pBcy54 Slip
13C158 2211)

EBY" 9'95108124 15p, ..
NKT401 871p
NKT402 90P
NKT403 75P DIODES & RECTIFIERS

211726 Sop 2N3710 99 40400 52 IP
40410 62IP

Bey68 112125, ,,,''',''''''" ;,*.,' NICT404 82111 1N914 7p 18940 5p BAX13 12; p BYZ13 25p2N727 110p
21)914 171p

2003711 12p
21)3715 1143 40467A 57/9

13(7160 i
11(7170

118Y27 +IR
SY28 1719

NKT405 75p
NtT408 825p

111916 7p AA119 10y IIAXI6 125p OAS 1741)
IN4007 20p AA129 109 BAY18 17Ip 0A9 10p2N1116 1711)

21)918 30p
21)3716 11.
21)3701

40468A 359
0600 5719

Ecyn 269
1;(7102171P

0129 175p.....
0Y32 992

NKT451 Slip
NKT452 6211p

1N4148 7p AAZ13 1054 BAY31 70p 0A10 2211)
11)5145 12.87+ AAZ15 121p 11.5138 25p 0A47 Op21)929 225p 2N3010 673 85P BCZIO 27 B8Y36 860 NICT453 47111 11544 O AAZ17 1209 111100 175p 0A70 7p2N930 Blip 21)3893 AC107 30 IICZII 131,37 24p 1)IC16039' Slip 18113 15p BA100 15p 111103 224p 0A7321)1090 My 2N3854 271P AC126 2 11116 1 SY38 Slip NKT6131, 3219 18120 15p 139102 224p ItY122 3710 0.579 7p9191091 221p 2N3854:1 271p AL:127 25p 13121 110139 2219 1)1(16741, 30p 18121 14p 11.4110 82)p ItY126 169 0A812N1131 lip

2N1132 252
2N1302 1750
2001303 17Ip
3/91304 221P

2003855 271p
2N3855A 309
2N3850 809
2003856A 35p
2N3858 269

AC12 20
9C154 ,
AC176 259
AC:187 8219
A1388

1)123
9124 60p

131
.

-- - ''PD132 859
BDYIO 21.371

3081,51 Slip
1381(52 821p
138153 3719

MY" 41)2

NK16771, 30p
NKT713 25p
NKT761 301
NKT10419 30p

18130 8p 139115 719 I1Y127 17Ip 0A85 2/it
18131 10p 13.4141 32)p 111(1134 52i p 0A90 7p
18132 12p BA142 32;p BYX10 221p 0.491 79
18920 79 134144 1219 111'210 35p 0A95 7p

2N1305 225p
2N1306 Sip

2N38584 80p
.113859 27ip

marl; Slip
ACYI9 We

111)1(11 21.821
BDY17 51.60

118y,6 99p,.4. ,..
..'9. '" ''.9

NKT10439 3710
NKT10519 Slip
NICT20329 4752

19922 Op 13.4145 209 ItVZI1 321y 0920049
18923 120 11.4154 1211) 117 Zli! 309 TIV307 609

2N1307 lip
2N1300 309

2N3859.4 Slip
293860 302

ACY19 -
ACY20

301)118 11.76
Dy; 9 11.970

138Y79 415p

110182 Slip NKT20339 3719 MAINS TRANSFORMERS "VARNISHED"
2N1300 30/1
491507 171p

2N3866 11.60
2N3977 401,

ACY21
ACY2o

l 1.1120 11.180
y3is 97,, .130Y90 574

1.18Y959 1811
NKT80111 7719
NT1(80112 9711)

1.121 amp Charger. Sec. 0-3.5-9-18V (P. & P. 221p.) . ..
2 amp Charger. Sec. 0-3.5-9-18V (P. & P. 221p.) -

2N11313 lip 2N30779 40p ACY.8 131)160 11.25 C111 lip NKT80113 1 amp (Douglas) MT103 Sec. tappings from 6V to 50L .

2N1631 85p 2N3900 371p 13DY61 6125 C424 99g1 41.121 2 amp (Douglas) 311104 Sec. tappings Irons (IV to 501' ..
2N1632 80p 2N39009 409

ACY40 20p
111)Y69 11 0425 55; NKT80211 9219 Post and packing 2.49.

.2N1637 80p 2N3901 9719
ACY41 869..:: 131,115 26p C426 40; NKT80212 IMP 6 amp (Douglas) 31T107 Sec. tappings from IV to 50V 26.26

2NI638 2702 203903 352 AC144 seP 13F117 471P 0428 3741 NICT8093 921p Post and packing 371p.
214147113 11
21)1711 259

21)3904 359
2313905 3719

A0140 gp Slip
ADI99 13F163 37111

FI67 182
0744 30p NKT80214 921p

NKT8021., NIP
Various other Transformer. ratigin front ;A to . n 610011. .........,,,,...

TRIAGE IDOE RECTIFIERS3/91889 3210
-2111893 371p

2313906 3719
2N40511 175

AD150
ADM 3755i

1,173 19p
p177 30p

D1.57.1
' 8249D16P1 371P

Dl6P2 40p

NKT80216 921p
0(120 T69 SC41A AI SC351.) 11401 . PIV I A riv

21)2147 821p
021)2148

21)4059 109 AD162 37 139178 30p 1116P:3 3.719 0(792 649 8C41B 11.10 $C36D 100 37 171110...46111
5740 2004060 121p A1,106 p 13F179 300 016x. 404 0023 '411.) 11.20 9C40D SI 4 140 5722/92160 571p

21)2193 40p
2N4061 121p
2004062 1219

A1)114 26p
A9'115 26

131)160 1159
131,181 8249 D4ON1 75p

0024
0C25 50p

0D 2.206 9C45111 11.
30 975p 8C460 IL

4 400 80p
*2 6 50 689I-1 s

2 0 9 1 6 200 8092N2193A 42111 2194244 1751 A F116 1,104 24 02110'280p 0026 x. 07i0 86 949 40429
2112194A 80p 2N42135 175// -43117 1)100 42i9 11ET113 201 ocos; "' 0512 51.45 40432 21.37 2 400 489

1 6 400 41.
2N2217 270p 2N4286 1712 1,118 1,,144 174111E1114 20P oc.20 `nip

Edonomy Range Treace -.DUDS2N22I8 Sap 2N4287 '119 11E195 15p OET118 200 0(735 609
2N22I9 2311 2N4' 179 194 nip BI,196 42ip GET119 209 oc36 021p TC4/10 (Presstlt) 4 amp 100 PI V 85p MPT20 40p
2N2220 269 2N4 I 171P x125 20p Br19.7 421p GET120 nip 0C41 nip C4i20 (Pressfit) 4 amp 200 PIV 76p MPT2 .. 371p
2N2221 Sip 2N429 .44,126 20p Br199 4219 (lET873 blip 0012 up t C4/40 (Presst1t) 4 amp 400 PIV 8719 Mr Slip
2/72222 30p 2344291 P AF127 1719 131,200 blip (iET88y 30p 0C44 T9 DIAC .. 219 MPT36 .. 37 il,
2312287 11070 2N42W2 121P AF130 374. B1,224 14p (1ET8 7 20p 0C45 ei

P.E. SCORPIO IGNITION SYSTEM23/2297 309
2302368 1712

2N4303 470P
2N5027 525p

AF178 421-x0.174 7 ''
133,225 19P
13F237 np GET889 nip

OET890 2211)
0C450070

2112369 170p
2N23694 170

2N5028 5719
205029 4719 A1,180 5211/

233 239
44 23P

(1E1806 22111
GET0O7 2U1

0(771 eto
0(779

COMPLETE KIT 110.00 P. & P. 50p
2302410 421p 21)5030 42,9 A10181

Ax,,,,3,,
V58 27115(1E1898 221p 0(774

MULLARD SUB -MIN ELECTROLYTIC202483 971p
2N2484

2M172 121p
'''''''a' W58 259 M3400 11.070 0075 al325p

2002539 224p
2N2540

2N3174 52iP
2N5175 5211; A1,2130 62111

Slip

BFW60 26P
BFW61 471P

bugs, luau
1)3421 01.121

00731 nip
0(777 209

3426 range anial lead Op each
Values (1.4F/V); 044/64: 1/40; 1.11/95; ,.5/111; 2.5/64; 4/10; 4/40; 5/64.22:p

2192613 35p
2N2614 802

2N5170 469
2/952329 30p
2N5-44 lap

AFZI1
98196 259
AllY27 8719

ngx.12 221P
BI,X13 2219
BFX.,9

,.,,, ,, ,,,
'"""" "*"'".313440 9by

'81 209
Cic,C0 '811) 22111

6. ' t 4 8/40; 0 16 10 64- 1.," ..-i 1 40- 00 16. 4164 ,5 6.4'4/6 4, 14/...1, 1 / , / , -4- . 6/ , - / . - / , - /
25/25: 32/10; 3:, ' 't/64; 50/2o; 50/40; 64/10; 80/2 -5.

2102696 62}9 4209 ASY28 271p
lopso

BFX30 0 MJ48-
n 9909 0083

0034
25P
251)

80/16; 8 ; 25/10; 1231 6; 4)0/64; 200/10; 390/6.4.
2N2696 825p
2N2711 86p
21)2712 262
2N2713 Slip

33059492N596

9 Slip
2N5265 21126
2805266 5275
2N5267 22681.

A131(29 271p
A81311 250
Asly.96 24
x8151

BFX43 375p
BFX44 Slip
BI,X68 675p
13FX84 252

313481 41.25
01.1990 Ill
MJ491 11.87f
MJ1800 22170

,,,,
00140 3211)
0C170 30p
0(7171 30/

RISTORS
0 50 100 200 300 40'

A 259 2741, 87I9 400 47

MULLARD C280
mirolLCAPACITORS

2N2714 $09 2N5305 37I9
ASY54 25

111,3185 hip MJE340 825p ,,,.,,, 40 4A 44 559 0.01,0.0_',0033, 0-047, Sp; 0.008,2N28135 685p
2N2904 30p
2N290441 32111
2N2905 Slip
2312905A 409
23(2906 259
2N200139 rho
2N2907 309

2/95306 40p
2N5307 37/p
2N5308 375p
2N5309 82i9
2195310 4219
2M354 2719
2n355 270p
2N5356 8254

95180 8241;
A8Z21 4219
AUI03 11
8c107
13(7108 109
BC109 10p

FX86 lip
1,X87 Slip

1 X88 lip
89 blip
934 709
10 321P
11 481P117

MJE520 802

PKnout;
aEs

mppi
MPFIO

'''''-OC201 60
OC202 75
0C203 411
it2.. 04 421P rat
i 0205 909

C207 75
OCP7

Pi.
7A - 1174, 924p -- 11.
TIC47 0.13A 200 PR' 55p
Also 72A 100 P I V, 769; 2N3524

11.87!' \41,R

0.1, 4p each.
0-15, 0-92, 0.33, lip each.

0.68
1pr 142

"AF hip2µ1:_ 25p

1.--__

VEROBOARD 0-15 0.1
MatrIaMatrix2N2923 16p 2115365 4709 2.,91,3,.. Bpyii0 99g, MPF104 371p P III

-2N2924 16p 2N5366 8211/ -"`-'" 51) 131,Y111 slip 1dPF105 37/0 0-61 ;in x 31in 179 23p ,' ND RESISTORS
2N2925 15p
2N2926
 Green 14p

2N0367 575p
2N5457 371p
28005 75p

BC11OA 15P
BC118 100
BCI21 20p

BFY20 5180
BFY21 4219
BFY24 45p

Mr23638 2219
NKT0013 47411
NKTI24 42111

P346A
T1P29A
TIP30A

50p
60p

On x 3ht 250
2. in x Si,',
fin x lb.i

259
30p 299

5 ." (up to 270 ohms
iy). 7p.

15 -att 5 (up to 8.2k0 on 9p
 Yellow 125p 28020 62 BC177 Op BF195 Sip NICT175 Slip TIP31A 6819

0 170, ,,,, 83p
0 watt 5% (up t 0 o

 Orange 121p 28102 50p Bells 209 BF126 20p NKT126 274P TIP 2A 75p Pins (bag of 36), 20p. 109.
2N3011 30, 28103 -25p I3C196 20o BEY29 6259 NKT128 2719 TIP A 1.06 ci, cutter, 1691 Pin in eri,..,

TENTIOMETERS2N3014 28104 Shp 11(7140 374 13FY30 509 NKT133 2711) TIP' 44 05 Tools (54
2193053 1821'8301 32111 21C147 1 BFY41 'Op NKTI37 Slip T1834' Carbon:

AT SINKS2N3054 Up r =50.9 850 BC148 10p BFY43 NKT210 80p T1943 4 Log. and Lin., less switch, 162N3055 62p 203 2712 BC149 12p BFY50 1(1211 30p 11044 1 . g. and Lin., with switch. 26p2N3133 128 70p 11C10.2 17ip BFY51 KT2P2 302 TI845 2 x 4 x 110 Finned or ire -wound Pots (3W), 38p.
2N3134 30p
2N3135 26p
2N3136 85p

3N139 11.270
3N140 \ 77111
311141 \ 721P

..BC107 20eNKT213-
BC158 Ilp

BEY52
BFY53Bpy06A 47"

SOP
NICT.,14 ni- P

TI846 11Trans
TI847 11

rans. , 48p. 4.8 in

80-1, or TO -5

win Ganged Stereo Pots, Log
and Lin.,

2N3390 gby
2N3391 20p 319143 p

311142 BC159 12p
BC160 nip upy70 "mg.."

1'....

NKT215 nip
NKT216 3710

TI848 121P
TI849 1211/

limed
0- ried. ESETS (CAR

2113391A 309 3/9152 8 t BC167 11P BFY77 570p NICT217 4219,,,,_ TIEF40 17i9 01
561112N3392 171p . . ..- BC168 109 BPY90 6711

,,,,,,,,..p- 'ewP TI851 12 02 Watt 6p
2N3393 15p 40050 Sip BC16 lip BPX25 1145 NKT223 2719 11802 SISTORS 0.3 Watt 1....
2N3394 15p 40244 22:p 1101119 9x29 61.80 NKT224 251) TI853 OP Car n Film
2N3402 2212 40251 8749 BC16 4. PY10 41.46 NKT225 nip .11860 all 1 watt 5%, ip. INV & AW are HERMISTO
2N3403 2212 40309 1121p 110170 BRY39 4749 19)1722.9 30p T1861 P I watt 5%, 1p. E24 series. (OTC) 21.2
2N3404 821p 40310 45 110171 169 BE1W41 4254 NKT237 Sip T1862 71p I watt 5%. 11P. 1W, 4 2W K (1k) up VA1077 20p

Matching charge (audio transistors only), 15p extra per pair. I w M/0 2% 4p. are E12 series. V 05 96p
Poet & Packing 1 ip per order. Europe 259. Commonwealth (Air) Letter 65p (Min.). Parcel £169 (Min. ' 41 watt 10%, 2;p. 1 watt 2%. P. 31 lard Thermistors a ix stoc

Prices sublect to alteration without prior notice. 2 watt 10%, 6p. ea in. sire.

CALLERS WELCOME A. MARSHALL & SON Send I or Comprehensive Price MON-FRI 9-5.30
'wel. 01.452 0161/2/3

Telex 21492 28 CRICKLEWOOD BROADWAY, LO ' : 9 N, `.W.2 SAT 9.5
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Practical Electronics Classified Advertisements
RATES: Sp per word (minimum 12 words). Box No. 10p extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, " Practical Electronics" 112D MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your 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 0.50 NOW (S.A.E. for details)

TO: 'BOFFIN PROJECTS'
DEPT. KE20 10
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

130.17 -YOURSELF- we stock a large range
of audio and electronic components at very
competitive prices, e.g.: Chassis speakers, cross-
over networks, hi-fi speaker kits (Wharfedale
and Peerless), BAF sound absorbent, speaker

frille fabrics,4ductors, reistors, electrolytici'
(reversible and polarised), transistors, etc. Send
for FREE list. f2 3p stamp for fabric samples).
Mail order ONLY. No callers please.

P.71772
4,PRINCES SQUARE.
HARROGATE, YORKS.

RECORD T.V. SOUND using our loudspeake
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
11 post free. CROWBOROUGH ELEC-
TRONICS (P.E.), Eridge Road, Crowborough,
Sussex.

SOLID State C.ds. Exposure Meter-s, e
pounds! assemble our meter, all parts abd
simple instructions for your case. Photo-logie
module ensures accuracy over 18 light values.
£3.47 or details-TRANIX, 18 W'roxham
Close, Shelton Lock, Derby.

12 VOLT
FLUORESCENT LIGHTS

_.4,2,000101001111

Beat Power Cuts, 12 ins 8 watt Tube, idea
for Caravan, Tent, Emergency Lighting, etc
Fully Transistorised, Low Battery Drain
With ON/OFF Switch and 12V Socket to

:Km other Lights or 12V Equipment.
Unbeatable at 23.30
or in kit form £2.90 Post lt.,1d

SALOP ELECTRONICS
13 Wyle Cop
Shrewsbury, Shropshire

Callers welcome

S.A.E. for lists

CIRCUIT BOARD ETCHING KITS, full
instructions, £1.25, c.w.o. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
'Herts. ,

BUILD IT In a DEWBOX quality cabinet
2in x 21in x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now-right now.

MISCELLANEOUS (continued)

TOP TRANSISTORS
and New and Individually Tested Tran-

rs supplied unmarked, but. packed
parately for indentification and guaranteed

o be within their correct specification or
money refunded. All at 9p. each or

Any 25 transistors for only 1140
ACY22 BEY5 Aft. 0072 2N3702

C10840 BFYS2 OC202 2N3703
C1094% BSY27 ZTX300 2N3705

6841. 0C45 2N706 2N3706
0071 2N2926 2N3705

ey back guarantee. P. & P. 10p.
J. M. KING (X)

17 BuckrIdge, Perspeal Lane, Linden, E.C. I

ORGAN CONSTRUCTORS
A wealth of components for the home
enthusiast. Many 13IRO_ORGAN parts.
S.A.E. for lists.

BARRY . CHILDE
24 WORT. GTON CRESCENT

POO , T BM!

TIOUTTIB
electronics

1972 CATALOGU
20p post free

56 FORTIS GREEN ROAD NI0 3115

LABORATORY, scopes, V.T.V.M's,
V.0.111's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/0 relays,
components, etc. Lower Reeding 236.

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.faid
No. I KIT L1418 Carr. Paid
No. 2 KIT 0 39 Carr. Paid

M.P.E. Ltd. (P.M, BRIDGE ST., CLAY CROSS
DERBYS.

. LOTS OF'
Suppliers forget to tell you that their
metal locators won't function Nntil you've
first got a transistor radio with which to
beat the locators signal. The BOFFIN
TREASURE PROBE, however, tomes to
your doorstep with PRINTED -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 LOUD
"BEEP" tell you "YOU'RE ON TO SOME-
THING" GET YOUR TREASURE -PROBE
SEND [6.59 NOW! (=rjaidga.

BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designed by GERRY BROWN & JOHN
SALMON and presented on TV

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 perhaps
make a TEACHING DEVICE? Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a
"Thing" capable of REPRODUCING
ITSELF( Whatever your electronic turn -
of -mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science -fiction -
world of BOFFIN. Find out more that
interests YOU!
GET YOUR CATALOGUE - SEND ?UST
20p NOW! (S.A.E. for details).

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

SWITCHES UNUSUAL
PRESSURE MAT-flexible, hard-wearing
plastic.mat containing 180 contacts. Con-
tacts close when pressed, open when re-
leased. Rating 50v, 500mA. Size 30in x 24in£2 salty
MINI MAT-size 24in x 7in. G1.13
(Tailor made. Price on request). stable
for burglar alarm, counter, foot s4i,tch,
games. " Uses limited by imagination."'
PROXIMITY SWITCH-in moulded
plastic case. Rating 250v, 600mA. £1.10
SWITCH PROBLEM? We have multi -
range, key operated, infra -red, solid state,
etc., etc.

POSTAGE FREE IN U.K. C.W.O.
ELECTRONIC SWITCHING DEVICES
P.O. Box 7, Aspley. P.D.O. Nottingham

For further details send s.a.e.
Guaranteed satisfaction or money back

TIMY FLAME upm
5000°F'

\CL7-valuzis

£10.99.
Inc .3
FLAME TIPS

A -precision tool using a com-
bination of butane and com-
pressed °Men. U.S.A. manu-
factured. Gives two sizes of flame
of pencil lead thickneu. Adjustable temperatures
op to 5,000°F. Lights instantly, no priming. Cuts
metals, welds, brazes and solders, etc., gold and
silver. Ideal for electronic, and electrical engineer-
ing, jewellers, clockmakers, silversmiths. Up to 40
minutes' operation using fuel supplied. Replacement
set of 2 oxygen and 1 butane cylinders £1.60 inc. post.
Complete with instructions. Our price 11.049
31p p. & p. Send 11140.

JOHN DUDLEY & CO. LTD., Dep6.PEE
301 Cricklewood Lane. Child's Hy, Londge,

Tel. 01-438 3917. Calle weleonR.

HARDWARE FOR CONSTRUCTORS. Screws,
nuts, brackets, spacers, etc. S.A.E. list.
R. A. MARSH, 29 Shelbourne Road, Stratford -
on -Avon, Warwicks.

BRAIN CALCULATOR. Adds, subtracts,
divides. Calculates figures, money, sums
easily' and quickly. Pocket size, with full
instructions, 55p. CAMERA CENTRE,
Fleetwood.

FASCIA PANELS, hi -0 equipment, etc., etched '
aluminium to Individual specifications, S.A.E.
details. R. MARSH, 29 Shelbourne Road,
Stratford on Avon, Warwicks.
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MISCELLANEOUS (continued)

40., It,- yr, 7.7--mr.7.1,ThrAillir

WANTED SERVICE SHEETS (continued)

I

LA IBR OP
EXI

n
e in any

'mss-1-___giass 1

than plastic fibre. P.V.
. dia.

se ke wire but to convey light to r
r i essib!e positions for inspection,
odic rs, photo -electric and other Ii

stick Prices per ft. (post free): 1-9
; 50-249, 15p. Enquiries S.A.49,

E OPTIC SUPPLIERS 6
, LOND011- WIO 6SL

._.........

FOR SALE

etc
el

SEEN MY CAT? 5,0610, items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

CAT UE 0. 15, Electronic and Meehan -
Ica omponents, new and manufacturers'
s us. Credit vouchers value 50p. Price

Inci post. ARTHUR SAWS
DIO - er Street,

righ 431d.r
RFECT SPEAKERS EX
M. 3 OHM (Minimum order 2)

15p each, add 10p per speaker P. &
100 SPEAKERS for [15 delivered
200 SPEAKERS for [25 delivered

UHF TUNERS EX TV (Complete with Valves
[2.50 each + 50p p. & pkg.

or 10 for E21 post free
TRADE DISPOSALS (Dept. P

hornbury Roundabout, Leeds Road
Telephone 665

M EASY!!
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Home
within a month (normal progress to be expected).

Using scientifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help It, It's as easy as
learning a tune. 18 W.P.M. In 4 weeks guaranteed.

Complete Course HU (Overseas f1 00 extra) details
only, 4p stamp. 01-660 2806.
0811110 (Bog 19), 46 GREEN LANE, PURLEY, /IMRE!

AVIk p
sh-LF-spiatet yim-R46:61,-sZAZZ,f)

Get these
ape), NAMMER.

Now/ OR BLACK WRINKLE.
(CRACKLE) frwrthes

PFrykil contras 404 Or. dual* uor
Awn ad Mary eaknd 1.  aaaaa 1M ...V add bk.
110p dad Pa Modwa 4ph 111. 1.8s10.1 Producp 

.a cm, od Chs of 13 van Tom. a: law ..avatavI Yea *mu.
P.m* on* alma. at mow, ea rodd..d acl ta
omit: PE2 YUMAN. Ma lifSIWAIN noun, souse. vale.

Send now for our:
Illustrated Component/
' Equipment Catalogue
Slide and Rotary Lamp

Dimmer Catalogue
10p each-post Free

YOUNG ELECTRONICS
54 Lawford Road, London NW5 2LN

01-267 0201

LADDERS

LADDERS. 20ft, 27. Order C.O.D. Phone
02-993 5222. HOME SALES (Dept. PEE),
Baldwin Road, Stourport, Worcs. Callers
welcome.

PRACTICAL ELECTRONICS wanted May
June 1989. State Price for pair. Box No. 39.

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-587 5400/2971.

HIGHEST POSSIBLE CASH prices for Akal,
B. & 0., Brenell, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Cher, 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.

SERVICE SHEETS

SERVICE SHEETS (1925.1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding Guide. Prices from 6p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/emmiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.
Telephone, Bexhill 7097.

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

Established 1891

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 50p.
Also large stock of obsolete and current valves.
JOHN GILBERT TELEVISION, lb
Shepherds Bush Road, London, W.8 (01.743
8441). S.A.E. enquiries.

EDUCATIONAL

MEN! You can earn £50 p.w. Learn computer
operating. Send for FREE brochure-
LONDON COMPUTER OPERATORS
TRAINING CENTRE, E47 Oxford House,
9-15 Oxford Street, London, W.1.

GET INTO Electronics-opportunities for
t rained men. Learn at home. Postal courses In
ItTEB, City & Guilds, Radio, TV. Telecoms.,
etc. FREE informative guide: CHAMBERS
cOLLEGE (Dept. R.103), Aldermaston
Court, Reading, RG7 4PF.

AMSE (Elec), City & Guilds, RTEI3 ('ert.
Radio Amateurs ('ert. Study at home courses
in all branches of Electrical Engineering, etc.
Details and illustrated book-FREE-BI ET
(Dept. 11.5), Aldermaston Court, Reading
11117 4I'F. Accredited by ('ACC.

ENGINEERS-get a technical certificate.
Postal courses in Engineering, Electronics,
Radio, TV, Computers, Draughtsmanship,
Inkling, etc. FREE book from: BIET
(kept. H.4), Aldermaston Court, Reading,
10:7 41'F. Accredited by CACC.

SITUATIONS VACANT

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained man.
Let I C S train YOU for a well -paid post in fhis expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc. Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
RADIO AMATEURS' EXAMINATION.
GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
C. & G. RADIO SERVICING THEORY.
Now available, Colour T.V. Servicing.

Examination Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator and
multi -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in your

.0 Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ABCC ACCREDITED BY THE CACC

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

International Correspondence Schools -1
(Dept. FA25), Intertext House, Stewarts Road,

London SW8 4UJ

A WHOLE WORLD I

NAME
Block Capitals Please

ADDRESS

OF KNOWLEDGE I AGE OCCUPATION 3/72i
AWAITS YOU! I--
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EDUCATIONAL

TELEVISION TRAINING
(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses tf 16
months' duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Training courses in Marine Radiocommunication and Radar
are also available. Write for prospectus to : London Electronics College, Dept. B/3, 20 Penywern
Road, Earls Court, London SW5 9SU. Tel. 01.373 8721.

nipplboard
MULTI -PURPOSE PRINTED WIRING BOARD FOR

P
SSW FilliRECA.ASS

Timer with Digital Readout (Sept) 2A 2B

Photo -print Process Control Unit 4AS 4B
Rhythmetron (Nov) 2A 2B
L,tt Note Generator (Ingenuity) (Nov) 2A 2B
Chart Recorder (Oct) 2A 2B
Engine Temperature Controller(Oct) I A IB
Rain or Water Level Alarm (Oct) I A I B

TYPE to-15,111-tapaAlarorgB-34p, ,3A-36p03-43P(4A54494409-525
ALSO SUITABLE FON MANY OTHER PROJECTS

E TRANSISTOR CIRCUITSI

FREE NIPPIBOARD TYPE IA when you buy

SL4ORD SHORT CIRCUIT PROOF I.C. AMR
as sPecified EE RECORD PLAYER

ihE1.99 plus 9p post g packing

[VIP ELEcTRoNics.e.0
PO. B00 I1, SI Albons, Harts, England.

COMPUTER PANELS. 3-BC108 diodes, 15p, poet 5
4-50p, post (Op. AMERICAN PANELS total at. lea
50 transistors, fret -grade components, 4-55p, post
10p. ASSORTED PANELS 8-11, poet 15p, no
midget boards, plenty of components at least 60t sistors. List of boards sent on receipt of S.A.E.

POT CORES, 20 in all box with 20 1%
deers. 11.50, post 27p. Singles 185 c.p. New and
d arip c.p. COMPUTER RELAYS DPDT, 700 Ohtn.
weigh joz, carry 2 amp, 80p up. Same weigh.'
silver contacts. 85p up. ORPIS on panel ex

't. Up c.p. WIRE ENDED NEONS bank of 2041.ee
poet 7p. COPPER CLAD PAEOLIN single sided,
5, 10p, post 5p each. 10i x 8, 20p, 13 x 11t,
post 8p each. REBETTABLE COUNTER 5 I' ig ore
2V. Will work on 12V. 1.1.75, poet 10p.
MITYREME CAPACITORS 125V, 150, 180, 220,
390, 060, 680, 820, 1,200. 1,500, 1,800, 0,200,
, 3,300, 3,900, 5,600, 6,800, 8,200, 9.01, 0-012,

15p dozen, poet 10p.
ED TWIN GANG YARIABa CAPACI-

AND NEW, 5 FOR 214
COMPONENTS. 71b, S

AS. COMPUTER PAN , 11.25 c.p spa,

75 RAMELD ROAD, SALFORD 8, LANCS.
MAIL ORDER ONLY

ASSORTED BRAND NEW WIRE -
WOUND RESISTORS, 1-10 watts (5 .:

I different values), 50 for 60p, P. & P. 10p.

POTENT
ea

TOR
500V (1 p, P. &

PLESSEY LOUDSPEAKERS,
Sop, P. & P. 10p.

2Sp, P & P. 5
TIC CAPA

,.; 200

ASSOR ORS (no rubbish).
includes Silver Mica, Ceramic and Poly-
styrene types, 100 for 50p, P. & P. 10p.

MAIL ORDER ONLY

XEROZA RADIO
I EAST STREET

BISHOP'S TAWTON
DEVON

DRY REED INSERTS

Overall length 1.85" (Body length 1.1').
Diameter 0.14" to switch up to SOO mA at up
to 250v D.C. Gold clad contacts. 624p per
doe., L3.75 per 100; 0.7.50 per 1,000; £250 per
10,000, All carriage paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34897

RECEIVERS AND COMPONENTS

P.E. GEMINI
STEREO AMPLIFIER

(Dual purpose, 30W per channel)
All the components to build this high
quality amplifier, as featured in "Practical
Electronics," Nov. 1970-Feb. 1971, are
now available from one source.
ALL PARTS CAN BE PURCHASED
SEPARATELY.
Please send foolscap size S.A.E. for free
complete lists. Reprint of articles available
in booklet form, complete with free price
list, 55p post free.

Mail Order Only

ELECTROSPARES
21 BROOKSIDE BAR

CHESTERFIELD, DERBYSHIRE
QUALITY VALUE SERVICE

I.C. STEREO AMPLIFIER (Plessey Design)
3W per channel into 8 ohms. Includes pre-
amplifier, tone controls, power supply, 119.25.
5 L403D I.C. Amplifier only, 1240 each.
HEAT SINKS Plain, finned.
5DN Undrilled 4in x 41in x fin, lip each.
5DN Drilled 2 x TO3 (OC28, etc.), 33p each.
IODN Undrilled 4in x 41in x lin, 33p each.
IODN Drilled 2 x TO3 (0C28, 0C35. etc.),
38p each. Mica washers and Insulators T03,
S055, Sp per set.
VEROBOARD State Olin or 0-15in matrix.
21in Sin, 22p. 2.iin x 3fin, 20p. 3fin x Sin,
14p. 31in x 31in, 22p. I7in x 2.}in x 0.1.5in
matrix, 35p. I 7in x 31in x 0.15in matrix, 70p.
Veropins 0.1in or 0.15in, 50 for 10p.
ALUMINIUM BOXES. Ideal for housing
"Veroboard" Projects. 21in x Sfin x
35p. 21in x 4in x 33p. 4in x Slin x
I fin, 45p. 4in x 4in x Ifin, 33p. Complete
with lid and fixing screws. P. & P. 10p for all
orders under 12. S.A.E. for list.

SEPTUN ELECTRONICS
P.O. BOX 15, ALDERSHOT, HANTS

IN11113115 RIE131111311IN
Brand -Kew, No Surplus, Fully Guaranteed.
BC107, Sp. BC108, Sp. BC109, Sp.
208055, 58p. BC177/13, 9p. 911292807. Sp.
LIGHT EMITTING DIODES. VISIBLE
RED 1.7V 20,n A. 67p. INFO RED 1-3V 1000IA,
0149.
LC. Photo Detector and ,,t,,, letis rune, 495.
Rectifiers: IA 30V, tip. 1111111110 W005, 299.
Zellers: 400inW. 3, 4, 3, 6, 9, 12, 13, IN, 24, 30V. 12
INTEGRATED CIRCUITS

0709, 84p. 791, 35p. 710, 956
TA A263, 59p. TAA293, 75p. A 14100(110R X.
£1.87. TAA320, 55p. TAA310 1149. PA287 SW
amp. £1.49. Plastic Power 6W, 3001nA Darlington
amp. 59p.
741 TTL series data booklet. 129.
7100, 1, 2, 3, 4. 10, 20, 30. 40, 30. 31, 33, 34, 60, 18p.
7413, 70, 72, 29p. 73. 74, 76, (01, 38p. 73, 121,
57p. 7490, 92, 9:1, 73p..41, 141. 42, 93, 911). HI,
82, 2149i
NUMERICAL INDICATOR. 7 segment
3013P DIL0.11DP 3V 8nIA bar, £1.89. 7447N,
1143.
74N and 3013P OIL SOCKETS 16 or 14 pin, 120
Capacitors I3V 0.01 to 100pf, 6p: 1,000pf, B5p.
FREE CATA-LIST, S.A.E., DATA SHEETS, 8p.
C.W.O. P. & P. U.E. 89. Discount 10+ 10%.

P.O. BOX 29, BRACKNELL, BERKS.

AARVAK ELECTRONICS, 3 channel sound
light convertors: 1,200 watts, 217; 3,000 watts
126; Medium Power Strobes MIL 74 Bedford
Avenue, Barnet, Herts. 01-449 1268.

EX COMPUTER PRINTED CIRCUIT PA
tin v 4in packed with semi -conductors and
quality resistors, capacitors, diodes. etc.
price 10 boards 50p, P. A P. 7p. With a
teed minimum of 35 translator
tranalators Included.
SPECIAL
I'. P.1
transiator4

an e

transistors Include

for £1,
85

PANELS with 2 power transistors similar
002h on each board-components 2 board. (4 x
pun) 50p, P. & P. 6p.

9 3 C1A1 4
Cap 875.
All long lea on panels 13in X 4in. 4 for £1,
P. A P. 24.

7090 OPERATIONAL AMPLIFIER T05
8 lead I.O. 1 off 50p. lin off 35p. ir

ion oft 20p

250 MIXED RESISTORS 62p
& watt.

150 MIXED HI STABS
f, f .t I matt 5" 1.ctter.

62p

QUARTZ HALOGEN BULBS
With long leads. 12V 55W for car spot lights,
protectors, etc. 50 P. 5p.

GPO
with
11.711 for

BARGAIN RELAY OFFER
Single pole change over silver co
50V. 2-5k fl coil. 8 for 50p. P

30p.

KEYTRON1CS mall order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

WITWORTH
TRANSFORMERS

TV Line out -put transformers
Manufacturers of the largest range in the

country. All makes supplied.
Free catalogue.

Modern
BAIRD, BUSH, GEC, PHILIPS
Replacement types ex -stock.

For "By -return" service, contact London
01-948 3702

Tidman Mail Order Ltd., Dept. PE,
236 Sandycombe Road,

Richmond, Surrey.
Valves, Tubes, Condensers, - Resistors,
Rectifiers and Frame out -put Transformers

also stocked.
Callers welcome.

COMPONENTS - LOW FAXES',
airchild 9315 (equivalent SN7441), 55p.411"-

SN5476, 35p. SN7475, 35p. SN7495, 33p.
SN7403, 1111p. SN7410, 18p. 5N7400, 18p.
SN7490, 66p SN7492, 66p.
Numerical Indicator Tubes side view with
decimal points, 11-30. Metal Oxide Resistors all
values from 3f p each. Erie Aluminium Elec-
trolytic Capacitors from I 1p each. Mecallised
polyester capacitors resin moulded from 9p each.
Foolscap S.A.E. plus 3p in stamps for lists. P&P 7p
AQUA -GEM ELECTRONICS, 8 Pound Lfflie
Bowers Gifford, Basildon, Essex. Hit,I,GpierrOnly
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:NTS OSMABET LTD. We make transformers
amongst other things

.g1OPIETERS
4liV Carbon 4W D tale

...ontrols Singles with
D.P. Switch

LIN LOG LIN LOG LIN
500k0 5k0 5k0 I kfl

1k0 [aka 25kfi 2.5111 10k0
5k0 25k0 50k0 5kf) 250k0

10ko 50k0 100k0 10kfl
250k1) 100k0 250k11 501c11
500k0 500k0 IMO 100k0

IMO 1 Mil 250k11
21111 IMO

(I2p each) 2M0
(24p each)

Skeleton 10mm preset carbon horizontal mount
following values only: 1000, 2200, 4700, I k ,

2.2k0, 47kfl, 101), 22k0, 471c0, 100k0, 220k0,
470k 0 , 680k0, IMO, 6p each.
Add 10p Packing and Postage on all orders.

BLORE-BARTON LIMITED
REEDHAM HOUSE, BURNHAM, BUCKS.

LOG
5k0

50k 0
I 00k 0
250kil
500k 0

IMO
(40p each)

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.
EXAMPLES
Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 43p ea.
NEW
Scorpio Ignition Nov. Dec. 71,Fibreglass 70p.
Logical R/C Coder Dec. '71. Fibreglass 44p.
S.A.E. for List.
P.H. ELECTRONICS LTD., Indust IEstate, Sandwich, Kant. Tel. 2517

ORS frwo 1p. silicon aim similar
approx.. 10 on panel with resistors,

rs, diodes, etc., panels,
62.50. Mixed smarTrbTiponents, mo

65p per lb, satisfaction or money
Logic Irs, 10 assorted on panels,

Post paid, list and data included. We
aye x -equipment hour meters, trans

switches, contactors, cut-ou
s computer electrolytics, fans, blow
t clearance prices. Free sa
rs and enlarged list if yo d

A.E. .1. PAWS() ,E('-
114 South St. NV.

SOUND SUPPLIES (LOUGHTON) CO. LTD.
r Eagle International and International Rectifier

Products.
TOA P.A. Equipment and Mikes.

Capacitors, Resistors, Plugs, Sockets, Cables, Audio
Leads, Semiconductors, Valves. Vero Board, etc., for

the constructor.
-tieectronics Dept. Tel. 01-508 2715

12 Smarts Lane, Loughton, Esser
Hours: 9.30 a.m.-1 p.m. 2-0 p.m.. Mon., Tues., Wed.

and Fri. 9.30 a.m.-1 p.m., 2-5.30 p.m. Sat.
Closed All Day Thurs.

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1, 2, 5, 10 mfds-341,
25, 50-4p. 100-5p. Mylar Film 100V,
0.001, 0.002, 0.005, 0.01, 0.02-2p; 0.04. 0.05-
20; 0.068, 0.1-3p. Mullarti ininiatur
carbon film resistors third watt E.12 aerie
1.12-10M12, 8 for 5p, insured postage Sp. The
G.R. SUPPLY CO., 127 Chesterfield Rd.,
Sheffield, S8 ORN.

c.
/ MINI MAINS PACK KIT. Safe double -wound

mini tr ^sformer, silicon rectifier., 1,000µF
smoothing, instructions. Buildable to siz
of PP6 etc. 9V, 120mA, 90p. U.K. post 5p.
Mail order only. AMATRONIX LTD., 396
Selsdon Road, South Croydon, Surrey,
CR2 ODE.

P.E. RHYTHM GENERATOR PARTS. P.C.
board, built switch. Transistors, diodes,
resistors, etc. Instructions,. S. INGO, 352
Dallow Road, Luton, Beds.

MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6, 425-0-425V, 500 Ma,
,6.3V 6.4 CT, 6-3V 6A CT, 05-6.3V 3a, 112.78; TX1,
425-0-425V. 2.50Ma, 6-3V 4A CT, 6.3V 4A CT 0-5-

3A, 1750; TX2, 250-0-250W, 150mA, 6.3V4A
CT, 0-5-6-3V, 3A, 14.05; TX5, 300-0-300V, 120mA,
6.3V IA CT, 6.3V, 2A, 6.3V, IA. 14.05; TXS, 250-0-
250V, 65mA, 6.3W, 1-5A, 19-10; MTI, 200V, 30mA,
6.3W, IA, 1140; MT2, 230V, 45niA, 6.3V, 1.5A,
MT2A, 250V, 60mA, 6-3V, 2A, 11.95; 111T3 Prim.
110/240V, Sec. 250V, 100mA, 6.3W, '2,4, 1245. esellr
AUTO TRANSFORMERS
0-110-200-220-240W a.c. up or down fully shrouded
fitted insulated terminal blocks. 30W 11.85; SOW
11.80; 75W 12.10; 100W 2155; 150W 13.15; 200W
13.90; 300W 11525; 400W 18M; 500W 17.50;
600W 18.25; 750W 1975; 1,000W 112.75; 1,500W
118; 2.000W 124,75; 3,000W 133; 4,000W 145.
LOW VOLTAGE TRANSFORMERS/

rim. 200/240W a.c., 6.3W, 1.5A, 85p3A, 21.18; 6A CT,
1.80; 12W, 1.5A, 11.13; 3A CT, 11410; 6A CT, 1170;
8W, 1-3A CT, 11.80; 24W, 1-5A CT, 1140; 3A CT,

12.70; SA, 13.75; 8.4, 16; 12A, 19; 40W, 3A CT, 1145.
MIDGET RECTIFIER TRANSFORMERS
For FW rect., size 11 x 2 x Ilin, Prim. 200/240W a.c.
output. PPT1. 9-0-9V, 0.3A, PPT2. 12-0-12V, 0-25A, 
PPT3. 20-0-20V, 0-15A, 1140 each; ditto, size 2 X 21
x If in MTW1. 9-0-9W, LA, 98p; MTV2, 12-0-12W,
IA, MTV3. 20-0-205', 0-75A, 11.20 each.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-7-5-15 ohms, A -A 6-6k0, 30W
(ET66, etc.), 14.05; 50W, 3k0, A -A, 16.75; 100W,
3k0, A -A, EL34 (K T88, etc.) 111.40 and to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous makes, 15W with tweeter, 14.75; 25W,
15.80; 35W, 1720; SOW, 11000; 100W, 121.50;
E.M.I. 134 x Bin 10W, 3 or 8 or 15 ohms, 12.98.
Ditto with two tweeters and Xover, 14.00; Horn
Tweeters 2-16kIlz lOW 8 or 16 ohms, 1140.
8 x Sin 80,1145: 10 bin 3 or 8 or 150. 82.10.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve iimplifiers of 30 to 400 watts, with
price list of transformers and chokes specified, 25p.
LOUDSPEAKERS
tin 3511, 21in 8 or 800, 24in 250, 3in 300, 001/31in 30, 4in 150, 5 x 3in 3 or 15 or 250, 90p each;
6 x 4in fifi ; 7 x 4in 30; 61in 30, WOO; 8 x Sin
3 or 15 or 250, 11.35; Sin 30, 11.85.
SPEAKER AUTO MATCHING TRANSFORMER 1
3 to 8 or 15 ohms, up or down, 75p. P. & P. 15p.
MINIATURE MODEL RELAYS
I x x loz, with transparent cover, 2 C.O. in 9
15; 20 or 30W d.c. 509 each.
BULK TAPE ERASERS
Instant erasure, tape spools and cassettes, demag-
netizes tape heads, a.c. 2200/250V,12.40 plus 24p 141& P.
AIRCRAFT BAND CONVERTERS
Covers entire aircraft band, 110-135MHz, fully
tunable, works in proximity of any a.m. receiver,
with battery, instructions, 14.25 plus 25p P. & P.
PRINTED CIRCUIT ETCHING KITS
Comprehensive outfit; solutions and equipment to
make your own P.C. boards, instructions, 11.35, extra
p.c. Boards 8 flin, 15p.
TAPE RECORDER MOTORS

255; 230/250W a.c. 50p each.
A variety of uses, Blowers, Fans, etc., new 110V #14:./
CONDENSERS
Paper: 0-01/2kV 12(p; 0-22/800W a.c. 25p; 0.47/700W
1511; 0 -47/IkV 259; 4/500W 25p. Electrolytics: 100
200/2751 40p; 100 + '200/350V 50p; 100 + 60/450V
259; 350 + 50/325V 15p; 100 + 400/275V 20p;
24/450V 10p; 2500/64W 609.
BATTERY ELIMINATORS
(get rid of your batteries) for your transistor radio,
amplifier, cassettes, operates from the mains 200/240W

c., fully insulated, compact. Outputs( IV 11.5019V
11.50; 71V 1140.

Carriage extra on all orders, etc., etc.
S.A.E. INQUIRIES -LISTS. MAIL ORDER ONLY

45 Kenilworth Road. Edgware, Middx. HAS 8Y0
Tel. 01-958 9314

BRAND NE , MAR AND GUARANTEED
ISiir VALUE!BEAT

THAWS' RS
BC1OT, Bp BC I09, ilk; ACI 26, 16p; AC121111k
20p; BCY43, 10p; BF 87, 27p; BCY30, 20p;
BFY5 I , 16p 2NI711, 22p; 2NI305, 421p;
2N2270,

7 M1 41, 69p.
CA
Min. Electro
80mF x 16V d.c., 5p mF
Polyester Capacitors 280:
0.01, 2p; 0.047, 3p; 0.1, 39.

or watt High Stab. Carbon Film Resistors
(Low Noise). All values Ip each.
10% discount on orders over LIO. 11/4..004
Cash with Order. Post and Packing extra.
Postal Business only.

R. I. RICHARDSON
SO Hayes Street, Bromley BR2 7LD

16V d c. Sp;
10V d.019,9P416/

r

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 12.25. 11 element
L2.75. 14 element L3.7.5.
18 element L3.75.

WALL MOUNTING c/w WALL ARM
AND BRACKET. 7 element L3.2.5. 11 element
£3.75. 14 element /4.2.5. 18 element L4.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element 64.
11 element 6440. 14 element £4.75. 18
element 65.25.
MAST MOUNTING arrays only 7 element
62.2.5. I I element L2.75. 14 element 63.2.5.
IS element £3.75. Complete assembly in-
structions with every aerial. LOW LOSS
coaxial cable Op yd.
KING TELEBOOSTERS from 1275. LABGEAR
all band V.H.F.-U.H.F.-F.M. radio mains
operated pre -amps £1.50. State clearly channel
number required on all orders. P. & P. on all
aerials 50p accs. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC -ITV -FM AERIALS
BBC (band I) Wall S/D L2. LOFT inverted
'T' 11.25. EXTERNAL 'H' array only L3.
ITV (band 3) 5 element loft array 12.50.
7 element U. COMBINED BBC -ITV Ich
1+5 £2.75. I +7 63.50. WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre -amps from E3.75.
COMBINED U.H.F.-V.H.F. aerials 1 +5 +9 L4.
1 +5 +14 £4.50. 1 +7 +14 LS. F.M. RADIO
loft S/D CI. 3 element /3.2.5. 4 element 1150.
Standard coaxial plugs 9p. Coaxial cable Sp yd.
Outlet box 30p. P. & P. all aerials 50p, accs. 30p.

W.O. min. C.O.D. charge 25p. Send 5p for
fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY

K.V.A. ELEaR0 ICS
40-41 Monarch Parade, LOndon Rd.

Mitcham, Surrey
Telephone 01.648 4884

NEW

1511184411+1
f3:15SsArg 6111""115

7 TRANSISTORS - GUARANTEED
PRINTED CIRCUIT - TESTED
DESIGN BUILT - INSTRUCTIONS

A great new 15 watt Hi-Fi amplifier is now available
at the low cost of 1375. Just look at the specifi-
cation-Power 15 Watts R.M.S. Frequency response
If cs-I9000 cs, I dB at all powers. Signal to
noise ratio better than -70 dB. Harmonic distortion
0.1",,. Input sensitivity 750 my into 2k. These
factors make the H. Electronics Hi-Fi amplifier the
best at its price-order now

FE ELECTRONICS.
1p5,Grange Road, London . S.E.25

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, I2v,
18v (single output) L2 each. P. & P. 15p.
9v + 9v; 6v + 6v; or v + 41v (two separar
out ut .50 . & P. 15p. Please sr

e II the above unit
completely 'isolated from mains by
wound transformer ensuring 100%

R.C.S. PRODUCTS (R/
(Dept. P.E.), 31 Oliver

Please mer
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